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CAUTION

The functions and solutions described in this article confine themselves to the
realization of the automation task predominantly. Please take into account
furthermore that corresponding protective measures have to be taken up in the
context of Industrial Security when connecting your equipment to other parts of the
plant, the enterprise network or the Internet. Further information can be found
under the Item-ID 50203404.

http://support.automation.siemens.com/WW /view/en/50203404.

If you have any questions concerning this document please e-mail us to the
following address:

profinet.team.motioncontrol.i-dt@siemens.com

You can also actively use our Technical Forum from the Siemens Industry Online
Support regarding this subject. Add your questions, suggestions and problems and
discuss them together in our strong forum community:

http://www.siemens.de/forum-applikationen
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Warranty and liability

Warranty and liability

Note

The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping and any eventuality. The Application
Examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These application examples do not
relieve you of the responsibility to use safe practices in application, installation,
operation and maintenance. When using these Application Examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Application Examples at any time without prior notice.

If there are any deviations between the recommendations provided in these
application examples and other Siemens publications — e.g. Catalogs — the
contents of the other documents have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this Application Example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of a condition which goes to the root of the contract
(“wesentliche Vertragspflichten™). The damages for a breach of a substantial
contractual obligation are, however, limited to the foreseeable damage, typical for
the type of contract, except in the event of intent or gross negligence or injury to
life, body or health. The above provisions do not imply a change of the burden of
proof to your detriment.

Any form of duplication or distribution of these Application Examples or excerpts
hereof is prohibited without the expressed consent of Siemens Industry Sector.
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1.1 Overview

1 Task

1.1 Overview

Introduction

Modular machine concepts have several controllers and drives. These components
have to operate depending on each other. It means all controllers and drives have

to exchange data.

A virtual master in machine A calculates e.g. the command position for the slave
axes of machine B. It means the master axis and following axes are on different
controllers. This functionality is also called “distributed synchronous operation®.
Therefore an isochronous real-time communication between controller and drives
is needed.

Overview of the automation task
The figure below provides an overview of the automation task.

ﬁﬁ%

&
| 1 g

Distributed synchronous operation

Figure 1-1

Machine A Machine B

A

Note More information about “distributed synchronous operation” are available in the
SIMOTION document “Gear_TechnologyFct.pdf”.
http://support.automation.siemens.com/WW/view/en/61055960

PROFINET IRT
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Solution

Solution overview

PROFINET IRT + isochronous mode (High Performance = RTC3, Real Time
Class) is needed for an isochronous communication between controllers and
drives.

This type of communication is required by SIMOTION CPUs for distributed
synchronous operation. Following PROFINET IO functions can be used:

o Direct data exchange broadcast or
e |RT I-Device.

Direct data exchange broadcast

Direct data exchange broadcast allows isochronous communication of inputs and
outputs between more than two SIMOTION CPUs.

For distributed synchronous operation the input and output addresses (distributed
synchronous data) are automatically set by the engineering software SIMOTION
SCOUT. It is not allowed to modify the addresses.

All participated SIMOTION CPUs must be in the same SIMOTION project!

IRT I-Device

IRT-I-Device transmits the input and output data also in synchronous mode. The
difference is that in this case the SIMOTION I|-Device can communicate only to one
PROFINET IO-Controller.

For distributed synchronous operation the input and output addresses (distributed
synchronous data) for the I-Device must be set by the user.

Instead of direct data exchange broadcast, where you have to configure both
SIMOTION CPUs in the same project, you have the possibility to configure the IRT
I-Device communication via GSD file and using two different SIMOTION projects.
In addition you have the possibility to create modular machine concepts by
activating or deactivating I-Devices during runtime without any bus failure.

CAUTION The IRT I-Device of a SIMOTION CPU with FW V4.3 cannot be operated in

NOTE

isochronous mode when a SIMOTION CPU with FW < V4.2 is used as
higher-level 1/0 controller!

More information about modular machines you will find in the SIMOTION
Document “Modular_Machine_Concepts.pdf”.
http://support.automation.siemens.com/WW /view/en/61056223

PROFINET IRT
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2.1 Solution overview

Display
The following figure displays the most important components of the solution:
Figure 2-1
3
Wi
I
{ i
})
4
Machine A -
Machine B
SIMOTION as .
master CPU SINAMICS as Drive
Machine B [l PROFINET
SIMOTION as
slave CPU [] Drive-CLiO
Table 2-1
No. Connection
PROFINET connection between master and slave CPU (IRT communication)
PROFINET connection between slave CPU and the drive (IRT communication)
Drive-CLiQ connection between SINAMICS control unit and SINAMICS motor
module
Delimitation
This application does not include a description of
e the SINAMICS drives and
¢ the SIMOTION CPU.
Knowledge of these topics is assumed.
PROFINET IRT

V2.2, Item-ID: 38486079
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2.2 Required Hardware and Software Components

2.2 Required Hardware and Software Components
The application was generated with the following components:

Hardware components
Table 2-2

Component No. MLFB / order number Note

Training unit SIMOTION D435 67B2470-0AEOO V4.3 SP1

SIMOTION D455-2 6AU1455-2AD0O0-0AA0 | V4.3 SP1

CBE30 (PN option board for D4x5) 6FC5312-0FA00-0AAO

RiRr[P|R

CU320-2 PN 6SL3040-1MAO01-0AAO | V4.5.0.6

CAUTION @ Motor Modules Booksize (SMM/DMM 6SL 31*) with order number smaller
than 3 at the end are not released for use with SINAMICS V4.3 or higher.

CAUTION SIMOTION D435 CPU with order number lower than 1 at the end is not
released for use with PROFINET communication.

Standard software components

Table 2-3
Component Count Order number Comment
STEP7 1 6ES7810-4CCO08-0YAS V5.5 SP2 HF1
SIMOTION SCOUT 1 6AU1810-0BA42-... V4.3 SP1 HF1

Sample files and projects

The following list includes all files and projects that are used in this example.

e 38486079 DistributedSyncOperation_PN_IRT_V2_2_en.pdf
this document.

e 38486079 DistributedSyncOperation_PN_IRT_V2_2.zip
> Projects > DistributedSyncOperation_PN_IRT_CCQ_V2_2.zip
SIMOTION Project with the PROFINET function
direct data exchange broadcast

e 38486079 DistributedSyncOperation_PN_IRT_V2_2.zip
> Projects > DistributedSyncOperation_PN_IRT_I-Device_V2_2.zip
SIMOTION Project with the PROFINET function
IRT I-Device

PROFINET IRT
10 V2.2, Entry ID: 38486079
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3.1 PROFINET Communication
3 Basics

3.1 PROFINET Communication

In addition to the MAC address and IP address, PROFINET uses additionally a
device name to identify the PROFINET devices. This device name must be unique
within the PROFINET network.

3.1.1 Device Name

During the commissioning phase a device name is assigned to each PROFINET
device by the engineering system (HW Config, NetPro, STARTER, SCOUT,
Primary Setup Tool). The device name can be assigned by different ways:

e |O-Controller

- Engineering Software (HW Config, NetPro, STARTER, SCOUT,
Primary Setup Tool)

- By downloading the HW Config

- By user program (system function _setNameOfStation() for
SIMOTION)

e |O-Device

- Engineering Software (HW Config, NetPro, STARTER, SCOUT,
Primary Setup Tool)

- From 10-Controller via topology-based initialization

The device name will be stored in the device (on MMC or CF card). When
replacing this device (e.g. in case of malfunction), this device must be initiated
using the device name of the replaced device. For this step more possibilities are
available:

¢ By plugging the MMC or CF card (if available)

e Engineering software (HW Config, NetPro, STARTER, SCOUT,
Primary Setup Tool)

e Topology-based initialization by the IO-Controller itself. For this the PROFINET
interface must be in factory settings.

It means the new device can assume the function of the replaced device without
changing the configuration.

3.1.2 Assign Device name via HW Config

Open HW Config and select the PROFINET 10-System. Click in menu under ,PLC
> Ethernet” onto “Assign Device Name...“. The dialog assign device name will
appear. All configured device names are in dropdown box listed. All recognized
PROFINET devices via Network interface are shown under available devices.
IO-Controllers are not shown here, because they will get the device name by
downloading the HW Config explicit.

PROFINET IRT
V2.2, Item-ID: 38486079 11
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Figure 3-1

E{::HW Config - [SIMOTION D Slave [Configuration] -- PH_IRT]

Eﬂ] Station  Edit Inzet | PLC View Options “Window Help
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pa
/
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:I:I Ethernet(1]: PROFIMET-0-System [100]

Drevice Number f IP addres... | Device Hame

Order number J_FL.. D In.| 5. C..I

I 192.168.0.3 |5120xCU320x2xDPxCBE20 |65L3 040-1MADV4.3[1636 =
E i CBE 30xPMxl0xMaster 6AU1 435-0A.Adv4.3 296~ |activ] N
Press F1 to get Help. [ [ i
Figure 3-2
Assign device name x|

Device name: |s1gnxcu320323[)pxcggg -l Device ype: |S12DxCU32Dx2xDPxCBE2D

(A)

Available devices:

©

|P address | MAC address | Device lype | Device name |
1592.168.0 B(BSID-UE-EE-SZEE-.. SINAMICS 5 $1208cu320x2xdpxch...

™ Show ol devices of the same type [~ Display only devices without names

Expart... |

Agsign name |

— Mode flashing test

Diuation [seconds): |3 'l

Flazhing on | Elastinm aff |

Help |

Select the configured device name (A) and select the corresponding device (B) and
click on “Assign name” (C). The device name will be transferred to the device.

If the device identification is not clear you can activate the flashing of a specified
LED. Select the device and click on “Flashing on” to activate the function.
Depending on the device type following LED will start flashing:

Table 3-1
Device LED
SIMOTION SF-LED
SINAMICS S120 RDY-LED

12

PROFINET IRT
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3.1.3

PROFINET IRT

3.1 PROFINET Communication
Topology-based initialization

The device name can be assigned by the PROFINET 10-Controller itself. With the
checkbox “Support device replacement without exchangeable medium” the
PROFINET feature topology-based initialization is activated. This feature is
activated by default.

Figure 3-3

General |Addresses| PHDFINETI Eendell Re:eiverl IrDewcel Synchmnizatinnl

Short description: CBE30xPMAID

Device name: [CBE 304PN A OxS lave]

™ Use different methad ta obtain device name

l|7 Support device replacement without exchangeable medium I

i Interface:
Type: Ethernet
Device number: 0
Address: 1592.168.0.2
Netvaorked Yes Properties.
Comment:
Cancel | Help |

This properties window will open by double clicking on the PN interface of the
IO-Controller in HW Config.

Please observe that the PN interface of 10-Device must be in factory settings
to support this function (in this state the interface has the IP address = 0.0.0.0 and
an empty device name = ). To reset the PROFINET interface to factory settings
open HW Config and click on ,PLC > Ethernet > Edit Ethernet Node > Reset" (see
following figure).

Figure 3-4
Edit Ethemnet Node

~ Ethernet nod

Modes accessible online

MAL address; 00-0E-BC-9255-F3 Browse.

1~ Set IP configuration

o e

Gateway

P address |1921BB 03 ' [ig not use 1outer

Subnet mask: |255.255 255.0 1 Use router
Address:  [1921688.0.3

Azzign IP Configuration
~ Agsigh device nams
Device name: 5120ncu320x2ndprcbe20 Assign Mame |
— Reset to factony getting

V2.2, Item-ID: 38486079 13
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3.14
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Device name assignment rules

The device name has to follow the rules of DNS (Domain Name System). Following
possibilities for DNS names are given:

o Letters (a..z),

e Numbers (0..9) and the signs
e Minus (-) and

e Dot (.) are allowed.

The dot divides the device name into labels. The device name can include more
labels, for example:

<CPU name>.<Interface number >.<Name of |I0-System>...

e <Interface number>, if the device has more than one PN interfaces available
(e.g. “X150)

¢ <Name of I0-System>, optional and configured by HW Config (see Figure 3-5).
e Each label must start with a letter and doesn’t end with minus or a dot.
¢ The maximum length of one label is 63 characters.

Figure 3-5
Properties - PROFINET 10-S5pstem
General | Update Time |

Shart designatian: FROFIMET |0-System

Name:

‘ROFIMET- Em
ll' Use name in |0 device / control\er'

100 system no.: 100 -
Subnet: Ethernet(1]
Properties... |
LComment:
=l
Cancel | Help |

PROFINET IRT
V2.2, Entry ID: 38486079
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Observe also following additional rules:
e The maximum total length is 127 characters (incl. minus and dot)

e The device name may only include lower case. On the device upper case are
replaced through lower case.

¢ Do not use umlauts (&, 6, U)

o Do not use special characters ' "8$% &/ ()=?*"'_:;><,#+|~\}][{
e Do not use blanks

e The device name does not start with "port-xyz" (X, y, z = 0..9).

e Do not use the minus sign on SIMOTION controllers. Up from SIMOTION
SCOUT Version 4.3 this limitation is raised.

3.1.5 IP addresses

PROFINET uses IP addresses for establishing the PROFINET 10 communication
and for NRT (Non Real Time Communication e. g. TCP, UDP, S7 communication).

The IP address is also needed to go online to the device. It is recommenced to
assign an IP address to each PROFINET 10-Device during startup of a project
commissions. To do this you have more possibilities:

. IO-Controller

- Engineering software (HW Config, NetPro, STARTER, SCOUT,
Primary Setup Tool)

- Download of HW Config, please observe the current active IP address of
the device!

e |O-Device

- Engineering software (HW Config, NetPro, STARTER, SCOUT,
Primary Setup Tool)

In a PROFINET IO-System it is possible to receive the IP address from the
IO-Controller. This feature is activated by default.

For this a correct working PROFINET connection between 10-Controller and
IO-Device is required and the active device name must be the same as in the HW
Config. Figure 3-6 shows the configuration of a SINAMICS S120. The device with
device name “SINAMICS” will get the IP address 192.168.0.3 and the same subnet
mask as the 10-Controller.

If the device doesn't receive the IP information from 10-Controller it is maybe not
possible to go online with the engineering software (e. g. Starter or SCOUT). In this
case assign a fixed IP to the device.

PROFINET IRT
V2.2, Item-ID: 38486079 15
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Figure 3-6
Properties - SINAMICS
General | Sharedl Accessl
Short designation: S1204CLU 320:24PN
SINAMICS 5120 CLI320-2 PN 4.5 10 device with DriveE5/SIMOTION interface =]
[RT.IRT and acyclic communication, isochronous operation, PROF|safe).
I-]
Order no. / firmware: B5L3 040-1MADT-0dxx [CU320-2 PN, 5120 / V4.5
Farnily: SINAMICS
Device name: [SINAMICS]
Mode / PH-D spsh
Device number: |1 = |PROFIMNET-I0-Gpstern (100]
IP address: IT 92168.0.3 Ethermet... |
l V¥ tasign IP address via 10 controller '
LComment:
=
_vl
Cancel | Help |

The received IP address from 10-Controller is just a temporary address (till next
power OFF/ON of the device). The received address is higher prior as a fixed set
IP address via engineering software.

After power ON the IP address must be received from |O-Controller first. If the
address will not receive, the IP address set by the engineering system or the
default IP address 0.0.0.0 (default setting of the PN interface) will be active.

An IP address assigned by any engineering software is permanently saved.

If you disable the function ,Assign IP address via 10-Controller” the fixed IP
address will be used. The 10-Controller will not assign the configured IP address.

The IP address in the device must be unique. Please observe that the IP
addresses used by PN interfaces (e.g. X150) and the IP addresses of the standard
Ethernet interfaces (e.g. X127) must be in different IP subnets. For example: If you
assign an IP address 169.254.11.23 to the PN interface X150 so the device will
report an error if the standard Ethernet interface X127 is still assigned to
169.254.11.22 (default IP address of X127).

PROFINET IRT
V2.2, Entry ID: 38486079
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Figure 3-7
Edit Ethernet Node

— Ethernet nod

MAC address:

Modes accessible online

00-1F-F8-00-98-55 Browse... |

— Set IP configuration

* Lze IP parameters

P address:

Subnet maszk:

Gateway

IWES 25411.23 * Do hot use router

|255 =] " Use router
Addiess I
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—_ -

Edit Ethernet Node [4502:529]
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Agzzign Mame |

— Reset to factory zetting:

Beset |

Lloze |

Help |

3.1.6

Send clock for IRT communication

3.1 PROFINET Communication

e The send clock for the IRT communication can be configured to a value
ranging between 250 psec and 4.0 msec.

- Up from firmware V4.5 of SINAMICS S120 the minimum send clock time of
the onboard PN interface is 250 psec.

- By using the CBE20 the minimum send clock time is 500 psec.

- Please refer also to the SIMOTION documentation “Communication.pdf”
Chapter 4.2.2.3 “Overview of the possible bus cycle clocks”.

e Up from SIMOTION V4.1 SP1 the send clock of the isochronous PROFIBUS
interfaces must be equal to the servo cycle clock. This also applies to
PROFIBUS Integrated (SINAMICS Intergrated). Maybe the servo cycle clock or
PROFIBUS send clock must be a multiple of the PROFINET 10 send clock.

e Isochronous applications (e.g. ServoTask) are synchronized to the send clock
or a multiple of the send clock. The cycle reduction is configured in the
SIMOTION SCOUT under “Set system cycle clocks...".

3.1.7

Isochronous mode

Isochronous mode means that the application (e.g. ServoTask of SIMOTION or
OB6X of SIMATIC) is synchronized with the PROFINET IRT send clock. For this
PROFINET IRT (High Performance = RTC3) is absolutely needed.

PROFINET IRT
V2.2, Item-ID: 38486079
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With a SIMOTION controller the synchronization of the application with the
communication send clock will be handled as follow:

e As Sync-Master the synchronization will be handled automatically, but if the
Sync-Master is configured as IRT I-Device the synchronization must be done
manually like an Sync-Slave

e A Sync-Slave must always be synchronized with the send clock. This has to be
done in the StartupTask with following system function:

i32RetValue := _enableDplInterfaceSynchronizationMode(
dplInterfaceSyncMode := AUTOMATIC_INTERFACE_SYNCHRONIZATION
);

If a SIMOTION controller is synchronized it can be checked by the LED SY (X150)
respectively by the green LED on the CBE30 or CBE30-2.

e Green flashing = not synchronized
e Green continuous = synchronized

A check of the system variable stateOfDplInterfaceSynchronization =
DP_INTERFACES_SYNCHRONIZED is also possible.

If a SINAMCIS device is synchronized you can check the LED PN (X150)
respectively by the green LED on the CBE20.

e Green flashing = not synchronized
e Green continuous = synchronized

PROFINET IRT
V2.2, Entry ID: 38486079
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4 Configuration

4 Configuration

4.1 HW Config of the master CPU

Table 4-1

4.1 HW Config of the master CPU

No. Instruction

Start SIMOTION SCOUT and create a new project.

2. Add a new SIMOTION device

Insert SIMOTION device

SIMOTION version
SINAMICS
SIMAMICS version

™ Insert CBE30-2

¥ Open Hw Config

and open the HW Config. pevice |
Device tamily SIMOTION
In the sample project a Biiis [SwoTion r
SIMOTION D455-2 DP/PN V4.3 Doicn chactorat
. . evice charactenistic:
is used as master CPU (without — o i
aractenshc rder no.
CBE30-2) D410DP BALIT 410-05A00-0440
D4I0PN BALIT 410048000840
D4102DP BALIT 410-20A00-0640
D402 DP/PN BALIT 410-24D D0-0840
D425 BALIT 425-04400-0840
D4252DP BALIT 425-20A00-0840
04252 DF/PN BALT 425-24D00-0840
D435 BALIT 435 0AA00-0841
D4352DP BALIT 435-20400-0640
D4352 DF/PN BALIT 435-20D00-080
D445 BALIT 4450840540
D445-1 BALIT 445054000841
D445-2 DP/PN BALIT 445-24D D0-08A0

|va3 =
[5INAMICS 5120 Integrated 5|
[w450 E|

|

Help

3. Set the IP address of the Properties - Ethemet interface PNxI0 (RD/S52.6) x|
SIMOTION PN interface. General  Parameters |
In the sample project following It 3 subret s selected,
addresses are used: the next available addresses are suggested.
IP address:  192.168. 0 .1
Subnet mask: 255.255.255.0 [lpadd[ess: RTTTE ] Galeway
' Do not use router
Subnet mask: 255.256.2580.0
' Use router
If necessary create a new ™ Use different method ta obtain [P addiess Addiess: l—
subnet. i
Subnet:
- ok networked - Mew...
Froperties...
Delete |
won | _von_|
PROFINET IRT
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4 Configuration

4.1 HW Config of the master CPU

4. | Adialog will open to select
SIMOTION interface, where the : :
. . . Interface selection for PG/PC connection:
engineering system (PG/PC) is : :
Connected . INo intercannection j
In the sample project no
interface will be selected first.
Ok I Cancel |
5. By double click on the CPU Properties - D455 - (R0/52) =
(SIOt 2) the propertles dlalog will General | EthemetExtendedI Isochronous Tasksl F-F'roxyl
open. There you can change the »
. . Short Description: D455
name of the CPU. This name is [455-2 DP/PN Control Unit; Fi W43 PN V22 with SINAMICS -]
not the PROFINET 10 device Sradg oo mste VE 3PV
name (see instruction 6). o
Order Mo,/ firmware: Ball1 455-25D00-0440 / ¥4.3
In the sample project the name e [Da55_Masier |
of the master CPU is
,D455 Master"“.
LComment:
=
Cancel | Help |
6. | By double click on the
PROFINET IO Interface Of the |-Device | Sunchronization Media Redundancy I
SIMOTION CPU the propertIeS General | Addresses I PROFIMET | Sender I Recsiver
?Ialogdv}”"tﬁpedn There you have Short description: PrxI0
O modi e device name.
y Device name: |SIMOTION Master 150
. ™ Use different method to obtain device name
Device name:
”S| MOTION-Master.X150* ¥ Support device replacement without exchangeable medium
. . ~ Interface
The Setting ,,Sypport device T I
replacement without .y ;
) » evice number. [
exchangeable medium
A Address: 192.168.0.1
activates the topology-based Notorkod . —
. . : 1operties...
initialization. e = __Borertes. |
Comment:
=
Cancel | Help |
PROFINET IRT
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4 Configuration

4.1 HW Config of the master CPU

7. | Adouble click on the
SINAMICS_ Integrated will open

the properties dialog.

General | Eonfigurationl Isochronous Dperationl

todule

Order no.:
If required change in the tab Fami:  SINAMICS
“General” the designation of the —
SINAMICS Integrated Designation: SINAMICS Integrated M

—Addresze — Mode / master system

In the Samp|e project the Diagnostics address: |183?2 Address: |3 vl
designation for the master CPU Address for "Slot” 2 [ |

is “SINAMICS_Integrated_M".

~ SYNC/FREEZE capabilitie:

¥ | ShEcapatie ¥ EREEZE-capatie ¥ Response monitaring
Comment:
=
I
Coeel | Heb |
8. Change to the tab “Isochronous DP slave properties x|
Operatlon . Generall Configuration  |sachranous Operation |
. ¥ | Spnchrorizs dive it equidistarnt DF eycle
MOdIfy the DP CyCIe to matCh Metwork, settings in m
the CyCIe time Of the servo CyC|e IEquid\stant bus cycle activated
clock. Equidistant DF cycle: IW Data_Exchange_Time comp. Tdx: IW
In the Sample prOjeCt the Factar Grid / base time [ms]
— Master application
servo cycle clock = 1 msec. e [1.000 x [1.000
Frame / baze time [mz]
DP cycle Tdp [ms]: |1.onu g |0.125
. . Grid / baze time [ms]
Time Ti [ms] [p1 . P12

[actual value acquisition]:

Grid / baze time [ms]
" |0.125

Time To [ms] ; IU_25D
[setpoint acceptance]:

Cancel Help
9. Save and compile HW Config. [g?.

PROFINET IRT
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4 Configuration

4.2 HW Config of the slave CPU

4.2 HW Config of the slave CPU

Table 4-2

No.

Instruction

Change to the SIMOTION SCOUT.

2. Add an additional SIMOTION
device into the project and open
HW Config. In the sample
project the training unit with a
SIMOTION D435 V4.3 + CBE30
as PN interface is used.

Ingert SIMOTION device
Device I
Device tamily SIMOTION
i [simaTIoN D K|
Device characteristic:
Characteristic ‘ Order no. |

D400P
DA10PH
D41020F
D410-2 DP/PH
D425

04252 DF
04252 DP/PN
D435

BAUT 410084000840
BaLT 410-04B00-0840
BAUT 410-25A00-0840
BAUT 410-24000-0440
BAUT 425-04400-0840
BALIT 425-28400-0840

D435-2 DP

D435-2 DP/PN BALIN 435260 00-0040

Dads BALIT 445084000640

D445 BALI 445.08A00-0641

D4452 DP/PN BALIT 445240000840

D4E5-2 DP/PN BALI 455-24D 00-0040
SIMOTION version |V43 j
SRR |SINAMICS 5120 Intearated =
SINAMICS version |V2.5.2 j

¥ Insert CBE3D

¥ Open Hw Config

3. Select the already configured
subnet.

Set the IP address of the
SIMOTION PN interface.

In the sample project following
address will be used:

IP address: 192.168. 0 .2
Subnet mask: 255.255.255.0

Properties - Ethernet interface CBE30xPMxI0 [RO/52.6) %]

General ~ Parameters |

If & subnet is selected,
the next available addresses are suggested.

Gateway
192.168.0.2
—] ' Do not use router

1P address:
Subnet mask: 255.256.2580.0

™ Use differert method to obtain [P address

' Use router

Address: I

Subnet:

--- ot netwarked ---

Froperties... |
Delete |

22

Ok | Cancel | Help |
4. | Amessage box reminds that
yOU. havg to Che(:k the PG/PC L3 Pleaze check the PG/PC azzsignment in MetPro for
settings in NetPro. A cericeDaz
PROFINET IRT
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4 Configuration

4.2 HW Config of the slave CPU

By double click on the CPU
(Slot 2) the properties dialog will
open. There you can change the
name of the CPU. This name is
not the PROFINET IO device
name (see instruction 6).

In the sample project the name
of the salve CPU is
,D435_Slave".

Properties - D435 - [R0/52) x|
General | Ethernet Extendedl lzochronous Tasksl F-F'roxyl
Short Description: D435
L1435 Contral Unit; Firmsare 4.3 - PH W22 with SINAMICS 51209262 ]

I]

Order Mo,/ firmware: Ball1 435-04A00-0841 /V4.3

Mame: D435 Slave

LComment:
=

Cancel | Help |

By double click on the
PROFINET IO interface of the
SIMOTION CPU the properties
dialog will open. There you have
to modify the device name.

Device name:
,SIMOTION-Slave.CBE30

The Setting ,,Support device
replacement without
exchangeable medium”
activates the topology-based
initialization.

Properties - CBEE30xPN=xI0 [RD/52.6) x|
General |Addresses| PHDFINETI Senderl Heceiverl I-Devicel Synchronizationl

Shart description: CEE30:PM=I0

I Device name: iSIMDTIDN-SIave.EBESD i

™ Use different method to obtain device name

¥ Support device replacement without exchangeable medium

~ Interface

Tupe: Ethernet

Device number: 0

Address: 192.168.0.2

Metworked: Yes FProperties... |
Comment:

Cancel | Help |

A double click on the
SINAMICS_ Integrated will open
the properties dialog.

If required change in the tab
“General” the designation of the
SINAMICS_Integrated.

In the sample project the
designation is changed to
~SINAMICS_Integrated_S* for
the slave CPU

DP slave properties x|

General | Eonfigurationl Isochronous Dperationl

todule
Order no.:
F arnily: SINAMICS
Designation: SINAMICS Integrated S
—Addresze — Mode / master system
Diagnostics address: I‘I E37E Address: |3 vl
Address for "Slot" 2 16375
—~ SYMC/FREEZE capabilitie:
¥ | ShEcapatie ¥ EREEZE-capatie ¥ Response monitaring
Comment:
=
I

Cancel | Help |

PROFINET IRT
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4 Configuration

4.2 HW Config of the slave CPU

8. Change to the tab “Isochronous DF slave properties =]
P
Operatlon . Generall Configuration  |sachranous Operation |
i ¥ | Sunchronize diive to equidistant DR euclE
MOdIfy the DP CyCIe to matCh Metwork, settings in m
the Servo Cyde CIOCk- IEquid\stant bus cycle activated
Eouidistant DP cycle: I‘I'DDD Data_Exchangs_Time comp. Tdx: IU-UUU
In the sample project the
Servo CyCle clock = 1 msec Factar Grid / base time [ms]
— H Master application
(= min. servo cycle clock of the T f1.000 y
SIMOTION D435). Frame / base time [ms]
DP cycle Tdp [ms]: |1.onu g
Grid / baze time [ms]
Time Ti [ms] =1
[actual value acquisition]: ID"I = =l E
Time To [ms] Factor Grid / baze time [ms]
ime To [ms |
[setpoint acceptance]: IU'250 = |2 =1 &
Cancel Help
9. Select from the hardware catalogue a SINAMICS drive with PN interface
(e.g. SINAMICS S120 CU320-2PN V4.5).
E;HW Config - [SIMOTIOM D [Configuration) -- PN_IRT]
@y Station Edit lnset PLC “iew Options ‘window Help == x|
0222 (& ee | daDo| %8
PROFIBUS Integrated: DF master system (1] = ol
z D435 Slove frd | it
X126 oF7
a5 P B (3) SINAMIL Erfile: [ Standard B
— " %? PROFIEUS DP =
X130 HEENET d -2 PROFIBUS-Pa
X130.P1 Poit 1 El-’?ﬁ! PROFINET 10
%1400 SIMOTION-Slave.CBE3D {2 Additional Field Devices
K1400P1 Post T =0 Drives
Hr400 P2 Poit 2 B0 SINAMICS
XI400 P3 Poit 3 {1 GsD
XT400 P Fort 4 {2 SINAMICS DCM
X120 HET-OF {0 SINAMICS G120
X128 PT Fort T {3 SINAMICS G1200
Ethemet(1): PROFINET-0-System [100] {11 SINAMICS G1200
{1 SINAMICS G130
{1 SINAMICS G150
{2 SINAMICS GL150
{1 SINAMICS GM150
{0 SINAMICS 5110
=0 SINAMICS 5120
| w-3 s120C0U30PN
- {3 5120 CU0-2PN
| | D \ (11 5120 CU320CBE20
{1 5120 CU320-2 DP CBE20 —
:I :l 1] 5120xCU32024PN " —
Slot Module Order number | address | O address Diagnostics Act I
&g Ly R E5EF B40-TRALT | JEFEET Fadf ~ [ 5120 CU320-2 PN RBE20
NIET AR L Feif A -
yrser s | Al AR Fid £ SINAMICS 5L150
NIRTFER FortF X Ff -0 SINAMICS SM120
1 Drive object 16364~ - Gateway =
2 Mg CRRaR N ar i B5L3 DAD-TMADT e (CU3202 PN, 5120) = H
A4 Simadlang message e 7 P P Fed SINAMICS 57120 CU320-2 PN V4.510 device =
1.3 with DriveES/SIMOTION interface [RT, IRT
) = and acyclic communication, isochionous |
Press F1 to get Help. [ =1
PROFINET IRT
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4 Configuration

4.2 HW Config of the slave CPU

10. Set the IP address of the
SINAMICS PN interface (X150).

In the sample project following
address will be used:

IP address: 192.168. 0 .3
Subnet mask: 255.255.255.0

Properties - Ethernet interface 5120xCU320x2xPH %]

General ~ Parameters |

Gateway
I address: 192.168.0.3
i addiess %) [ ot use rutey
Subnet mask: 255.2565.255.0
) [Use router
Address: I
Subnet:
--- ot netwarked --- [Ew..

Froperties... |
[elete |

Cancel | Help |

11. | By double click on the
PROFINET interface of the
SIMOTION CPU the properties
dialog will open. There you have
to modify the device name.

With the setting ,Assign IP
address via 10-Controller” the
10-Controller will transfer the
configured IP address to the
10-Device with the device name
“SINAMCIS.X150".

In the sample project the
10-Device ,SINAMICS.X150"
has the IP address 192.168.0.3.

Properties - 5120xCU320x2xPN

General I Shared | ACCESSI

Short designation: S120«CU320x2:PN
SINAMICS 5120 CLU320-2 PN 4.5 10 device with DriveES/SIMOTION interface <]
[RT.IAT and acyclic communication, izochronous operation, PR OF|safe]
L]
Order no. / fimware: 6513 040-1MADT-4xs [CU320-2 PN, 5120) /4.5
Family: SINAMICS
Device narne: SIMAMICS =150
Maode / PN-I0 m
Device number: i B [FROFINET-ID-System (100)
IP address; |192.1 E8.0.3 Ethernet..
l ¥ Assign P address via |0 contraller '
Camment:
=
I
Cancel Help |

12. | Save and compile HW Config.

not required MPI Network.

13. | If required modify with the SIMATIC Manager the name of the SIMOTION CPUs and delete the

) SIMATIC Manages - [PN_IRT - D:\PN_IRT] =1
@ File Edit Inset PLC “iew Options Window Help =1
O |88 & 2Rz 2] = || [ <noFiter> ERAEICE
= FH_IRT Object name | S..| Type | Swzal Last modifisd
SIMOTION D435 Slave SIMOTION D435 Slave - SIMATIC 300 Station 08/23/2012 04:00:52 PM
SIMOTION D435 Master SIMOTION D455 Master —  SIMATIC 300 Station 08/23/2012 04:00:27 PM
B PG/PO) - PG/PC 1208 0B/23/201203:28:14 PM
1] — Pl P
%Q Ethemet1] - Industrial Ethernet 2456 08/23/2012 0354:27 PM
E Global labeling field - Global labeling field 08/23/201203:23:59 PM
|l | -
Press F1 to get Help. [TCPAP > LevelOne USB-0201 USBZ... | i

PROFINET IRT
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4.2 HW Config of the slave CPU

14. | Modify in NetPro the setting for the PG/PC object to get online to the devices for downloading.

i NetPro - [PN_IRT [Network) -- D:APH_IRT]

99 fetwork Edit Inset PLC Wiew Dptions Window Help — & x]
(28 &&= di 8 & 5B !\
——olx 1 =]
e | omfl|| T ————— -
Seection of the netwnte || SIMOTION D435 Slave siNAMICS_ || |
el [N e mlntegratecLS | -
4 PROFIBUSPA | = e m |
2% PROFINET 1D : —_— = 3 | m
3 Statons \ 2 PR E—
[+ Subnets ‘ ‘

| PROFIBUS Integrated(1) }

TEferetty — — — — —|© T T T T T T

Industrial Ethernet
I Properties - Ethernet interface x|
S120xCU General | Parameters |
m 320N T Sei AL addiess 7 e 150 protosel
_— MAC addess:
I || protosslis beirg used
r—————————fp—————————— of == o
ubnet mash

| SIMOTION D455 Master SINAMICS _ |  Use outer

| B [T R e e m Integrated_M | | wrs [

| = || e

FIRE] ) 1ot networked — New.

| |

| PREPFIBUS Integrated | Delete

- - - - - - - ___ 2

Cancel Help
x

PROFIBUS-DP J _';I
slaves for SIMATIC 1] | D
[Pl e | Ready TCP/IP -> LevelOne USB-0201 USBZ... | (X 642 ¥ 156 [Insert [Cha 4

In the sample project the engineering system (PG/PC) is using the IP address 192.168.0.99

15. | To go online to the Properties - PG/PC x|
SINAMICS_Integrated the General | Interfaces  Assignment |
correct Ethernet interface _
“TCP/IP > ..."” must be s
. d LConfigured Interfaces:
aSSIQne ) Mame | Type | Subnet
Interface Parameter Assignments in the PG/PC:
150 Ind. Ethemet -» LevelOne USB-0201 USBZ..
150 Ind. Ethermet - Widware Accelerated AMD...
150 Ind. Ethernet -» YMware Accelerated AMD .. <Board 2> = Lssign |
Agzigned: Dizconnect |
STOMLIME Access:
4] | oM~ Active
Cancel | Help
16. | Save and compile NetPro E;'"'
10

PROFINET IRT
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4.3

4.3 Configuration of PROFINET IRT

Configuration of PROFINET IRT

For using PROFINET IRT (High Performance = RTC3)

the PROFINET topology and
the Sync-Domain (Sync-Master and Sync-Slave)

have to be configured.

Table 4-3

No. Instruction

1. Open HW Conﬁg, click with the Hw Config - [SIMOTION D(1) (Configuration] — PN_IRT]
K Stafion Edit lnsett PLC View Options Window Hel =l3]x|
right mouse button on the PN iclon S roet. L ew oo widon Help
- D8 G| g =0
interface (e.g. X150) and select [D@xY WS ~elhaBE %R :
”PROFINET IO Topology. . .“. PROFIBUS Integrated(1): DP master system [1) j

LAY

f
PUENET
e

&%) SINAMI

Faste

gl
[t

xa0P3 ] Pord

Fieplace Mbiject
EddestenSpsten

Irsert BRIERET I Systern

4]

Disconnect PROFINET 10 Spstem

S e Difscariest blesten Systen
SEEFY 2] I asterGpsten | sachranous fMade
X4z »a 00)

A== | (0 SIMOTION D4552 Spzeiy odils
Slot Module Defete 2ol 0add.. | Comment |
z DI Master [ GoTo ’
NI o e ssianied fadules
T
I Etiftan Gty
'g-gp] H ﬂ"’”’;’ wi Ed e e
ot | Dt Propetis. AlsRetum
N i el pen ObiEot /it e e
“wraronn (8 A s Chenge fAocess v
ATHFE Lt Assign Asset ID...
w1400
R Praduct Suppot Information CisF2
e FAQs CieF7
o Find Manus! CHl+FB T

Start Uevice Tiog|

2. Change to the graphic view to
get a comfortable possibility to
edit the PROFINET topology.

If the engineering system is
connected to the PN network the
current topology can be
compared with the configured
topology (tab ,Offline/online
comparison®).

If the current and the configured
topology is different, the device
will flash a red LED at “PN”
respectively “OPT” on
SIMOTION device.

SIMOTION D455 ...
SIMOTION Master. X150(D4
55_Master)
] ] u =
Comp
SIMOTION D435 ... 5/ SCALANCE X100
SIMOTION-Slave.CEE30(D [+)- SCALANCE W
435_Slave) - meclum converter
H B BB (51 PC Modies
(s} Standerd
- SMATICHM
SINAMICS X150
] ]
[Move picture made deactivated
Oine | | Upiee Ot e | opiors. || pin. |

PROFINET IRT
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4 Configuration

4.3 Configuration of PROFINET IRT

3. The used cable |ength Interconnection Properties x|
reSpeCtiVely the Signal delay i~ Part Interconnectian
time must be adjusted Part: [SIMOTION D4ES Master & SIMOTION Master A 150[D465_Master] & Part 2 [<1
(gspeually for fiber optic or slip e [SIMOTION D435 Slave \ SIMOTION-Glave. CRE0[D435_Slave] Pt 1 (4140
rings).
I ediurn: Port: IEopper Partner port: IEopper
Cabl 7 L -
For copper cables use the =Bl name |EEE -
default setting  Cable Data
(Cable length < 100 m).
= I< 100 m .l [Signal delay time: 0.600 ps]
€ Signal delay time [ps]: ID.BDU
— Comment
=
I
prce |t |
4. Click with the right mouse button 5 ]
L Station Edit lnset PLC Yiew Options Window Hel 18 x
on the PN interface (e.g. X150) | | P T éng‘kq‘
BBy B o ?
and select ,PROFINET IO -
Domain Management “ PROFIBUS Irtedrated1): DP master spstem [1) j
(st F
il
I NETER T
At M Bster System
xiz [ -
oo o Wsster Systern lsachronous Mods 0
| Irisert PROFINET (HISystem —
4 ] PROFINET I0 Isochronous mode _,l_l
:[:l (0] SIMOTION D455-2 Spesififdodies
Module | Dl Ll 0 add., | Comment |
DAL Master [E GoTo '
g‘:ﬁm Eiltenassimned M adies
Frtar/oef | |
iﬁfﬂf} [ EdtSembals
ET T FR——— Object Propeties Alt+Retum
P 7 == ([ pen [biject Wit Cirlssltad
e CHermebosess 3
FRE Assign Asset (D...
R Fraduct Suppot Infomation ChisFz
Al Fils CHlFT
L Find Manual Cul+F& R TR
Press F1 to get Help. Stert DevioaiTed . . L 7
PROFINET IRT
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4.3 Configuration of PROFINET IRT

5. Define the PROFINET IRT send | i
clock time and the Sync-Domain | | &m0aman | Hee danainl
as shown. Sy RlEa
’7 Sync domaine  [yncdomaindetat 7 Hew | DEEE i
Each Sync-Domain requires an If;;]dc‘ockvme [1om | Delcks.
10-Controller or SCALANCE 8
X200 IRT switch defined as i
SynC-MaSter A” Other deV|ceS ISSIL:EF\I;:JD[;Z?;&VB/FHDF\NET-ID-Sylem (100) I TS;;::‘E 0.0/ 24 I

SIMOTION D455 Master / PROFINET-IO 0 (100] 192168 0.0 /24

are configured as Sync-Slave.

The send clock time can be

between 250 psec and 4.0 msec £ Bamw

depending on the used Station / Device Name Synchronization Role BT Class__| IRT Option [l

PROFINET devlces SIMOTION D455 Master / SIMOTION-Master 150 Sync master RT.IRT high performance .-

Select in section “Nodes” the

corresponding device and define J | |

the role as Sync-Master by Desice Prapaties .

double click on it.

. Display...

In the sample project the master

CPU will be the Sync-Master. — e
6. Select under “Nodes” the slave Domcin menaCemea T iErel

CPU and define all other b FRERA]

devices of this Sync-Domain as [ fune Demaln

Sync-Slave (High Performance Syredomain [oyrodomaindefat 1] Moo || oo Edt.

= RTC3) It means all ls;en]d cosktme [roon | Delals..

PROFINET devices in the same

IRT line, between the ot

Sync-Master and the last IRT
device must be configured as
Sync-Slave.

A SIMOTION controller can also it b
be a Sync-Master (redundant)
(see sample project). In this
case the Sync-Master
(redundant) takes the role for
synchronizing all IRT devices.
This function is designed for

commissioning of machine [ mipeai |

parts. ot

Please observe that is not e

possible to switch to often

between Sync-Master and B Help

Sync-Master (redundant). If
required areset of the PN
interface is needed (power Note:

OFF/ON)! If the slave CPU is configured as Sync-Slave instead of
Sync-Master (redundant) the CPU can be disconnected
from the Sync-Master how offent you want!

7. Save and compile Hardware E;'"'
config. "
8. Download first both Hardware configurations and then download the SIMOTION projects into the
CPUs.
PROFINET IRT
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4.4 Commissioning of the drive

4.4 Commissioning of the drive

In SIMOTION SCOUT the commissioning of the drive has to be made. These steps
are shown only particular.

Figure 4-1

SN SIMOTION SCOUT - PN_IRT
Project Edit Paste Targetsystem View Options Window Help

e e e e e T

[ 1 [ e =

E-8 PNRT =]
B Insert SIMOTION device
#) Insert single drive unit

5 el D45 Shve

+- @] EXECUTION SYSTEM - - -
ADDRESS LIST Automatic Configuration

GLOBAL DEVICE WARIABLES
l AXES

& Configure drive unit automatically
EXTERMAL ENCODERS - :

The DRIVE-CLIQ topalogy is determined and the electionic type plates are
[P_j:;g OBJECTS read out. The data is then loaded to the PiG and replaces the :

o configuration in the project

el SINAMICS X150

“Restore factory settings™ is performed first for the target device

Status of the dive unit: [Iitalzation fiished

$ Communication
> Topology
=l Control Unit
1 Infeeds
Input/output components i
Encoder

Drives

4 Documentation

A SINAMICS Integrated_S

[ =il D455_Master

-] LIBRARIES -
] SINAMICS LIBRARIES i

Project I Command library

i =
I_ — — j“
m% S ymbol browser @ Address setup output E Compiledcheck output |E Target system autput | %F Diagnostics overview

Press F1 ta open Help display. [TCPAP -» LevelDne USB-0201 USBZ... / T{|Online mode ([l [HUM o

Running operation: Waiting for START

SERVO_02

e Connector: X1

e Drive Object (DO) type: Servo

e Motor with Drive-CLiQ (1FK7022-5AK71-1LGO)

e Without motor holding brake

e SIEMENS standard telegram 105, PZD-10/10
SERVO_03

e Connector: X2

e Drive Object (DO) type: Servo

e Motor without Drive-CLiQ (1FK7022-5AK71-1AGO0)

e Without Motor holding brake

¢ SIEMENS standard telegram 105, PZD-10/10

Note A signal for (p0864) has to be configured. In the sample project the constant “1”

is used for “Infeed operation” (p0864).

In real application the constant “1” should not be used for “Infeed operation”
(p0864).
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4.5 Axis and I/O configuration

CAUTION | If the configuration includes a Single Line Module for 1AC 230V (training unit
SIMOTION D435) then you have to modify the parameters for both Servo
module as followed:

p0210: 345V
p1244[0]: 401V
p1248[0]: 240V

See also the Entry ID 27038754
~,Change/Replace Motor Module in SINAMICS S120 Demo Case*
http://support.automation.siemens.com/WW /view/en/27038754

4.5 Axis and I/O configuration
45.1 ... on the master CPU

Axis "MasterAxis”

Position axis

Rotary

Virtual

Modulo axis: 0..360° (Axis > ,Mechanics")

I/O variables (ADDRESS LIST)

For data exchange between master and slave CPU user data have to be
transmitted (e. g. control or status data). Therefore you have to define in
SIMOTION SCOUT for both CPUs I/O variables in “ADDRESS LIST". On the
master CPU following I/O variables are required:

Table 4-4
Variable Address | Type | Bit Note
ibl6ReceiveData |[PIWO WORD |0 - Axis ,SlaveAxisRed" is synchronized
1 TRUE - Axis ,SlaveAxisBlue" is
synchronized
2..15 |reserved
gbl6SendData PQWO WORD |0 TRUE starts (FALSE stops) the
synchronous operation of axis
,SlaveAxisRed"
1 TRUE starts (FALSE stops) the
synchronous operation of axis
,SlaveAxisBlue“
2..15 |reserved
Note The 1/O variables are assigned to the process image of the “BackgroundTask”,

but by referring the variable with the syntax P (not %) the access will be directly.
In the sample project the I/O variables are copied into a user process image.

Fixed Process image of the ,BackgroundTask" (64 Bytes):
e Input range: %1BO. -%1B63
e Output range: %QBO - -%QB63

PROFINET IRT
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4.5 Axis and I/O configuration

45.2 ... on the slave CPU

AXis , SlaveAxisRed"

Synchronous operation

Rotary

Electrical axis

Mode: Standard (position control)

Drive: SERVO_02

Encoder: Absolute encoder, cyclic absolute (Encoder pulses per revolution
512, Data width 21)

Modulo axis: 0..360° (axis > ,Mechanics")

Axis , SlaveAxisBlue“

Synchronous operation

Rotary

Electrical axis

Mode: Standard (position control)

Drive: SERVO_03

Encoder type: incremental encoder: Sin/Cos incremental (Encoder pulses per
revolution 2048). The encoder is connected via drive-CLiQ using SMC20.
Modulo axis: 0..360° (axis > ,Mechanics")

I/O variables (ADDRESS LIST)
On the slave CPU following 10 variables have to be defined.

Table 4-5

Variable Address | Type | Bit Note

ibl6ReceiveData |PIWO WORD |0 TRUE starts (FALSE stops) the

synchronous operation of axis
,SlaveAxisRed"

1 TRUE stops (FALSE stops) the
synchronous operation of axis
,SlaveAxisBlue“

2..15 |reserved

gbl6SendData PQWO WORD | 0 TRUE = Axis ,SlaveAxisRed" is

synchronized

1 TRUE > Axis ,SlaveAxisBlue" is
synchronized

2..15 |reserved

(see the note at chapter “I/O variables (ADDRESS LIST)” of the master CPU)
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4.5 Axis and I/O configuration

Synchronization with HW Config

During the configuring of the axis the engineering system creates automatically the
communication between axis and the drive, because the setting
“Standard/Automatic” is active (see chapter 4.4).

Following dialog appears after clicking on “Communication > Message frame
configuration”. If necessary the telegram configuration must be aligned with the
HW Config.

Figure 4-2

S SIMOTION SCOUT - PN_IRT - [SINAMICS X150 - Message frame configuration]

fly Project Edt Paste Targstsystem Yisw Dptions ‘window Help
== T %I%E\:If_“llﬁ-'ﬂIIJﬁlIIJﬁli‘TlllJ a8 | 1 [ o | 20| | | B | 2 A
e El T =
————————1

IF1: PROFIdrive PZD message frames | IF2: FZD message flamesl

B2 PHIRT
----- # 1 Irsert SIMOTION device
----- # ) Insert single drive unit
=8 D435_5lave
LB EXECUTION SYSTEM
- &~ ADDRESS LIST
. B GLOBAL DEVICE VARIABLES

Communication interface: PROFIMET - Cantral Urit anboard isochronous]
The PROF|safe communication is performed via this interface

The PROFIdive message friames of the diive obiects are transferred in the following order
The input data comesponds to the send and the output data of the receive direction of the diive object.

) BES Master view:

{1 EXTERMAL ENCODERS _ o _ | input data Output data )

1 PATH DBJECTS Object | Drive object | -Ho. Message frame type Settings Tength | Address | Length | Address | Technology object | 4
2] CAMS 1 |Cortral_Unit SIEMENS telegram 390, PZD-2/2 | Standardiautomatioll +* 2 256.259 2 256,259 |- v
21 TECHNOLOGY 2 |SERVO_N2 SIEMENS telegram 105, PZD-10/10 Standardiautometidl o i 10 320.339 10 4200339 |SlavedxisRed

1

2

3 SERWO_03 3 SIEMENS telegram 105, PZ0-10/0 Stanciardiautomatio | 10 352 371 10 352 371 |SlaveddsBiue
Without PZDs (no cyclic data

=] ﬂﬁ SINAMICS »150
> Dverview
-3 Communication
> Commiss. interface

(- Control_Unit
B Infeeds

-0 Input/output components hdlapt messane fiame configuation. ntereonrectons/disnrnsics | Alian message frame wilh Hw Config Set up adkhesses
-1 Encoder
(-1 Drives

-] Documentation

& B SINAMICS Integrated_S
-l D455_Master

®- LIBRARIES
=
|

“] SINAMICS LIBRARIES

1 HONITOR | tee | wee |
Project | Command librany & S\NAM\CS.X15U|

x
III == Symbol browser | 5= Address list E Address setup output E Compile/check output
Press F1 to open Help display. [TCPAP - LevelOne USE-0201 USEZ... / Tt ML 0 WM

On electrical axis as default “Dynamic Servo control“ (DSC) is activated. In this
case automatically the PROFdrive telegram “SIEMENS Telegram 105" will be
configured. This telegram type needs isochronous mode, see following chapter.
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4.6 Activate isochronous mode on the drive

4.6

Activate isochronous mode on the drive

With PROFIdrive telegrams including control word 2 (STW2) and status word 2
(ZSW2) the application must (can) be synchronized to the communication send
clock (e. g. Standard Telegram 2, 3, ... or SIEMENS Telegram 105, 106, ...).

Table 4-6
No. Instruction
Open HW Config of the slave CPU ,D435-Slave" to activate the isochronous mode.
I i iz, Config - [SIMOTION D435 Slave [Configuration) -- PN_IRT]
. pen the properties dialog o z
H . Station  Edit Insett PLC View Options ‘Window Help _|5| X
the PN interface by double click.
0@ -8 § 5| =0 || dalBD 8 W
; PROFIEUS Integrated(1): DP master system [1]
2 D435 _Slave
X126 D77
X136 DEZAMAT R
X130 JE2WET ]
XIF0PT Poi ¥
#1400 SIMOTION-Slave.CBE30 —
XI400.P7 Po 1
X1400.P2 Poi 2
XT400.P3 Poit 3
XT400.P4 Poi 4
X120 FETOP
XI20P1 Po 7
Ethernel{1): PROFINET-0-Spstem [100)
ﬁ[T]SINAMII
| ] ” |
:I:I (1] SINAMICS.>150
Slet | @ Hodue | Drder number | address | 0 adeh. | Diagn... | C.. | Aecess |
I
:’;)‘5{7}17/7 Fis FERET A
1 [{d Control_Unit 16364*
rr 3 TR At
EP SHEMENS pravsame foane 37 SR S8T | SR AT A
13
2 SERYD_02 16363
a7 Mendals devase Sy TR A
e SHEMENS pravsame foane 708 . A | AW A A
23
3 16362*
27 FERD A
I | AT ET A &
Press F1 to get Help, [ [ | A
PROFINET IRT
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4.6 Activate isochronous mode on the drive

3. If you use a SIMOTION Version
<= V4.1 you have to enable the
feature “Operate 10 device /
application isochronously” in the
tab “Application”.

With a SIMOTION device > V4.1
the activation of the isochronous
mode is in the tab “lO Cycle”.
Here the 10-Device (SINAMICS
drive) will be synchronized to the
“Servo”. It means the drive will
now work in isochronous mode
to the ServoTask of the
SIMOTION CPU.

By clicking on “Isochronous
Mode Modules / Submodules...”
the submodules can be selected
for isochronous mode. As
default all modules are
assigned. This setting should
not be changed.

SIMOTION device <= V4.1

110 Cyele |

Genalal' Addrasses' Synchronization | Application

l V¥ Operate [0 device / application isochronously l

Contiol Factar Update time: [ls]
antraller- =
application cycle [us) I1 T = I1 = ok IT 000000
Factor Sending cycle [us]
st i el [fo00.008 - I s [foonoon
(IRT Cycle 1]
Time Ti [us] Factor Interval [us]
ime Ti [ug] |
(actual value acquisition]: I375 iy S I3 =i IW 25.000
Time Ta [us] Factor Interval [ps]
ime To [ps =
(setpoint hranster) |2SD'UUD = |2 = o IT 25.000

Cancel | Help |

SIMOTION device > V4.1

General | Addiesses | Synchronization 10 Cycle | Shared Device | Mardia Redundancy |

— Update Timg
Mode: IFmed Factor d
Eactar Send clock [ms]
Update time [ms]: |1 000 d = |1 j I3 |1 .00o
i wiatchdog Time:
Humber of accepted update cycles with missing 10 data: I3 :I'

“Watchdog time [ms]

r~ lsochronous Mod

Azzign |0 device in isochranous mode:

Application cycle [ps]:

e
1000.000 Data cycle [ps] 1000.000

Ti/To mode: in the network. -

Time Ti[read in process values) [s]: 125.000 I=|

Tiitdira. Tiitd & (el (125000 00mana] = T
. Timebase TiTa [ps]:

Time To [output process values) [ps] 260,000 =

Tafirn.. Tiat aw (sl (20000, 00HHaa] =l

Isochronous Mode Modules / Submaodules |

Cancel | Help |

Note:

Please observe that the summary of Ti + To is not equal to
the send clock time. Otherwise the drive must copy input and
output data in one cycle. This will increase the load of the
Control Unit (CU)!

PROFINET IRT
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4.6 Activate isochronous mode on the drive

4.

Activate for all PROFIdrive
modules the isochronous mode
operation.

Isochronous Modules / Submodules

[Z] (0) SINAMICS X150

(2] (1) Contral_Unit

(2] (1.1) Madule access paint

(2] 1.2) SIEMENS message frame 230
[Z] (21 SERVO_02

[Z] [2.1) Module access paint

[Z] (2.2 SIEMENS message frame 105
(2] (3 SERVO_03

(2] [3.1) Madule access paint

(2] 2.2) SIEMENS message frame 105

fodule |zochronous mode operation
=]

LCancel Help

Save and compile HW Config.
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4 Configuration

4.7 Description of the sample program

4.7 Description of the sample program
4.7.1 ST unit Fault

To prevent the SIMOTION controller from changing into the STOP mode in case of
execution, peripheral or technological fault, a program must be executed in the

o ExecutionFaultTask,
e PeripheralFaultTask and

e TechnologyFaultTask.

Figure 4-3
S SIMOTION SCOUT - PN_IRT - [D455_Master - EXECUTION SYSTEM] =L} X
Project Edit Paste Targetsystem “iew Optiohs ‘window Help == =]
| D &) (e =l ) | =l ] e ]| el | 5 20 ]
I|<Nuhllel> | E”“ E ”| j“ |
= [Exscution levels 3 I Task =
= 8p PRT ey el ey
® | Irsert SIMOTION device Bl OperationLevels Interrupt; | TechnalogicalF aultTask =] ¥ Use task in execution system
- It single drive unit [ MationT asks
-l D435_Slave - BackgroundT ask. Sgen gl
= D455 _taster ~ ServoSpnchronousT asks_fast

- |POSynchronousT asks_fast

Program assignment | Task configuration
[ ServaSynchionousT asks | 9! |

[+ SynchronousT ask Pragrams [number of applications): Programs used:
S' GLOBAL DEVICE WARIABLES TCPWH_T asks Fault. pE recutianF aultT ask, m Fault.pTechnologicalF aultT ask

T| AXES [ SynchronousTask_2 Fault. pPeripherall aultT ask ul]
1 EXTERNALENCODERS - TCInput_Tasks_1 Fault pTechnolagicalFaullTask (1]
{1 FATH DBJECTS - TClnput_Tasks_2
] CAMS -~ TCTasks_1
'] TECHNDLOGY -~ TCTasks 2
B _] PROGRAMS Bl SystemintenuptT asks

- Insert 5T source file i - TimeFaultTask

Y Insert MCC unit | g 22

’_| Insert LADAFBD unit = TechnologicalFaultT ask

DCC chart - Fault pT echnalogicalF aulT sk,

PeripheralFaultT ask
; e _Integrated_M B | - Faull pPeripheralFaultT ask ﬂ
£ ] LIBRARIES W £ ExecutionFaultT ask
-] SINAMICS LIBRARIES - Fault pExecutionFault T ask
-] MOMITOR ;
UsednterruptT asks
- ShutdownT ask
Select tasks =

Project [ Command librany ] D455 haster |

x|
"] = Symbol browser | &= Address list IE Address setup output IE Compile/check output |E Target system output

Press F1 to open Help display. |TCPAP - LevelOne USB-0201 USBZ... / TI DRI li [NUM SCRL 2

In the sample project exists a ST unit Fau It with the programs
e pTechnologyFaultTask,

e pPeripheralFaultTask and

e pExecutionFaultTask.

In case of a peripheral fault a global variable gboError will be set in the
pPeripheralFaultTask. This flag will be used to acknowledge the technological
faults after unplugging and plugging PROFINET cables.

This acknowledgement will be handled by the “BackgroundTask” of the slave CPU
“D435_Slave” (at the end of ST unit SlaveAxes). On the master CPU
“D455_Master” only a virtual axis exists, therefore no acknowledgement is needed.

PROFINET IRT
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4.7 Description of the sample program

4.7.2

Note

4.7.3

ST unit InterfaceSynchronization

The PROFINET interface of the slave CPU “D435_Slave” (Sync-Slave) must be
synchronized in the user program.

For this, the program pStartupTask calls the system function
_enableDplInterfaceSynchronizationMode(). The program is located in
the ST unit InterfaceSynchronization and has to be assigned to the
“StartupTask”.

The Sync-Master must not be synchronized by the user application.
Only if the Sync-Master is an IRT I-Device it has to be synchronized in the user
program!

ST unit MasterAxis on the master CPU

Global variables for operating the sample application

Table 4-7
Variable Type Note
gsMaster .sMasterAxis.boMove BOOL Start and stop the master axis
gsMaster .sMasterAxis. LREAL | Setpoint speed for the master
ré64CommandVelocity axis

gsSlave.sAxisRed.boEnableGearing BOOL De-/Synchronization of the
slave axis (red) to the master
axis

gsSlave.sAxisRed.boSynchronized BOOL Status of the slave axis (red)

gsSlave.sAxisBlue.boEnableGearing | BOOL De-/Synchronization of the
slave axis (blue) to the master
axis

gsSlave.sAxisBlue.boSynchronized BOOL Status of the slave axis (blue)

Function block FBMoveAxis to control the master axis

38

This function block supports a position controlled movement of an axis. The input
enable is used to start (TRUE) and stop (FALSE) the movement. The setpoint
speed is specified at the input commandVelocity. The setpoint speed can be
modified during operation. Further dynamic parameters are hard-coded in the
function block.

This function block will be called in the program pBackgroundTask. This program
must be executed in the “BackgroundTask”.

Table 4-8

Globale variables 1/0 variables

gsSlave.sAxisRed.boEnableGearing gboEnableGearingAxisRed

gsSlave.sAxisRed.boSynchronized iboAxisSynchronizedRed

gsSlave.sAxisBlue.boEnableGearing gboEnableGearingAxisBlue

MY |M Y

gsSlave.sAxisBlue._boSynchronized iboAxisSynchronizedBlue

PROFINET IRT
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4.7 Description of the sample program
4.7.4 ST unit SlaveAxes on the slave CPU

Function block FBSyncAxis to control the slave axis (gearing axis)

This function block allows to de-/synchronize a gearing axis. The input enable is
used to start (TRUE) and stop (FALSE) the synchronous operation.

The de-/synchronization starts immediately, depending on the dynamic parameters
which are hard-coded in the function block.

This function will be called in program pBackgroundTask. This program must be
executed in the “BackgroundTask”.

Table 4-9
1/O-Variablen Funktion
iboEnableGearingAxisRed De-/synchronization of the slave axis (red)
iboEnableGearingAxisBlue De-/synchronization of the slave axis (blue)
gboAxisSynchronizedRed Status of the slave axis (red)
gboAxisSynchronizedBlue Status of the slave axis (blue)

As already mentioned at the end of this unit in the program pBackgourndTask
the automatically acknowledgement of a technological fault is implemented.

Acknowledgement of technological faults after sign-of-life failure

After sign-of-life failure the Alarm 20005 will appear. This alarm will be
acknowledged if the cyclic communication between drive object (DO) of the
SINAMICS and the technology object (TO) of the SIMOTION is established again.

_toAxis.actorMonitoring.cycliclnterface = ACTIVE

Acknowledgement of technological faults after disconnection to the master CPU

If the PROFINET cable between the master and slave CPU is removed during
distributed synchronous operation, all synchronous objects get the technological
alarm 50201. This alarm is acknowledged if the cyclic communication between
drive object (DO) of the SINAMICS and the technology object (TO) of the
SIMOTION is established again.

_toAxis.actorMonitoring.cyclicinterface = ACTIVE

Note For the command value calculation (interpolation) of the distributed synchronous
operation maybe the number of level overflows in the IPO-Task or the IPO cycle
time has to be increased depending on the CPU type.

PROFINET IRT
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4.8 Configuration of the direct data exchange broadcast

4.8

Configuration of the direct data exchange broadcast

In following cases the direct data exchange broadcast (German: Controller-
Controller-Querverkehr) will be used for communication between more than one
SIMOTION CPUs:

e Distributed synchronous operation
Data transmission between master and slave axes (located on different CPUs)

e User data
Data transmission between more than one SIMOTION CPUs via I/O variables

In total an amount of 3072 input bytes and 3072 output bytes per SIMOTION CPU
can be transmitted via direct data exchange broadcast.

Distributed synchronous operation

40

The communication data for distributed synchronous operation are automatically
created by the SIMOTION SCOUT when defining a master and slave axis.
The HW Config doesn't need to be changed for this.

In the sample project both gearing axis ,SlaveAxisRed" and ,SlaveAxisBlue" are
synchronized to the setpoint value of the virtual axis “MasterAxis” of CPU
“D455_Master” (distributed synchronous operation, see following figure).

Figure 4-4

SMKSIMOTION SCOUT - PN_IRT_1 - [D435_Slave. SlaveAxisBlue_SYNCHRONOUS_OPERATION - Interconnections]

24 Project Edit Paste Targetspstem View Options ‘Window Help
| Dle{e| =) ] el oo ]| ]| x| sl ] sl || 2l ]| ]
|

‘|<Nomta> =l = |H | El

%0 = | &

I H |

Interconnections |

E-2§ PH_IRT_
i--®7 Insert SIMOTION device
1] Insert single drive unit
- D435 Slave
-] EXECUTION S¥STEM Interconnections to the master value interface:
&= ADDRESS LIST

B GLOBAL DEWICE WARIABLES e i - . Coupling type i Device
B2 AKES ERIERRES poi _Master

-] Insert avis SlavesxisRed D435 _Slave
- SlavetuisBlus

Conliguration
Ewpert list
Mechanics

Default

Lirvits

Actual value
Closed-loop contral
Haming
Monitoring

Profiles I L

Following axis: IS\aveAxisE\ue - Rotary axis [standard/prezsure]

=1

Interconnections with cams:

Control panel
Interconnections

R R R R Y A A A AV AV VY

4

= SlaveduisBlue_SYNCHRONOUS_OPERATION '

> Configuration
- » Enpert list

i |

| | ol
- Claze I Help I
G ) QTP Cal &
Project ICommand librany 3 SlavedwisBlus_SYMCHROMOUS

x
I = Symbol browser
Press F1 ta open Help display. |TEPAP - LevelOne USE-0201 USE2. # T( W iTTeRuT T I ] NUM |SCRL 2

24 bytes are required for each synchronous operation. This will be allocated in
HW Config via direct data exchange broadcast (see following figures).
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4.8 Configuration of the direct data exchange broadcast

The 24 bytes input and output data created by the SIMOTION SCOUT may
not be changed.

User data
User data transferred via direct data exchange broadcast must be configured in
HW Config.
Table 4-10
No. Instruction
1. | Double click the PROFINET
interface of the SIMOTION . Generall Addressesl PHDFINEeceiverI I-Devicel Synchronizationl
controller to open its properties.
Diagnostic Address: I‘I 6361
. Sender:
All send data for the ghrgct data T e e I
exchange broadcast is listed 1 54 24 SIMOTION: generatsd autom..

under the tab “Sender"_ 2 260 24 SIMOTION: generated autom...

Here is also the data for both
synchronous operations (24
bytes each).

This configuration may not be
manipulated.

Create additional user data by
clicking on “New".

[ New.. Edi.. Delete
Ok | Cancel | Help
2. In the sample project the user Sender Properties - Line [3] X]

data is created as a WORD T— e
starting from the address O. mr=

(2] Address 0

[£] Length 2
Max. 254 bytes can be created ] Unit BYTE
per data block. Further max. 3 5] Updaetmems] | £000

KBytes can be configured for
each sender.

Under “Comment” a comment
for each data block can be

Comment:

entered- slave axes are synchionized 2|
I |
b ||
PROFINET IRT
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4.8 Configuration of the direct data exchange broadcast

3. After defining all send data the Properties - SIMOTION-Master. X150 (R0/52.6) x|
rece!Ve data can be |-Device | Synchronization I Media @
Conflgured- General I Addresses I FROFIMET | Sender
Receiver:

Open fOr th|S the HW COnflg Of Line | Addiess | Diagnostic Addr... | Sender | Len... | Comment |

the receiving CPU. 1 260 16363 SIMOTION D435 Slav... 24 SIMOTION:..
2 284 16363 SIMOTION D435 Slav... 24 SIMOTION:..

Here is also the input data for
both synchronous operations
(24 bytes each).

This configuration may not
be manipulated.

Create additional user data by
clicking on “New”.

Copyright © Siemens AG 2013 All rights reserved

Hew... Edit... Delete Diagnaostic Addresses... |
Ok | Cancel | Help |
4. Press “ASSign Sender...” to Receiver Properties - Line [3]
select the previously defined
Parameter | Walue
send data of another CPU. 0ey
[E] Sender [Nzeatmect Sender I
In the sample project the user El address 0
L [Z] Lenath 2
data is created as a WORD ] Unit BTE
starting from the address 0.
Under “Comment” a comment
for each data block can be
entered.
Comment:
slave axes are synchronized =
=
DK | LCancel | Help |
5. All previously defined transmission ranges are displayed here.

Assign Sender x|

Cancel Help

Note First configure all send data of the controllers. After that the receive data can be
created by using the previously defined send data of the other controllers.
Note A SIMOTION CPU supports max. 3 KBytes of data for each direction via direct

data exchange broadcast, including the 24 bytes for each synchronous
operation.

PROFINET IRT
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4.9 Configuration of the IRT I-Device

4.9 Configuration of the IRT I-Device

Alternatively to direct data exchange broadcast the IRT I-Device can be used to
transfer data in isochronous mode between 2 SIMOTION CPUs:

e Distributed synchronous operation
Data transmission between master and slave axes (located on different CPUs)

e User data
Additional data transmission between SIMOTION CPUs via I/O variables

In total an amount of 1440 input bytes and 1440 output bytes per SIMOTION CPU
can be transmitted via I-Device communication. Please observe that an |-Device
can be assigned only to one PROFINET IO-Controller.

The benefit by using the IRT I-Device instead of direct data exchange broadcast is
the possibility to use two different SIMOTION projects (configuration via GSD file).

In this case more engineers are able to work independent with different SIMOTION
projects.

Please observe that it is not possible to add on the SIMOTION PN interface,
which is already configured as IRT I-Device, any additional IRT I0-Device.
In this case only RT IO-Devices are possible. The CPU doesn’t support IRT
I-Device and IRT I0-Controller at the same time!

Due to this issue the master CPU in the sample project must be configured
as IRT I-Device, because on the slave CPU additional IRT I0-Devices are
connected.

With SIMOTION D4x5-2 up from firmware V4.3 two PROFINET interfaces
(X150 and CBE30-2) are supported. In this case the SIMOTION CPU can be
used one PN interface (CBE30-2) as IRT I-Device and on the other interface
(X150) as IRT 10-Controller for additional IRT I-Devices.

More information are available in the entry “Use of two PROFINET
interfaces with SIMOTION”

(see http://support.automation.siemens.com/WW/view/en/59396321)

Distributed synchronous operation

If distributed synchronous operation is configured via IRT I-Device and not
configured by direct data exchange broadcast, the 24 bytes input and output data
per synchronous operation are not configured automatically. By using IRT I-Device
the configuration has to be done manually like for the user data.

User data

The user data must be configured manually in HW Config for the IRT I-Device
communication.

PROFINET IRT
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491 HW Config of the IRT I-Device
Table 4-11
No. Instruction
Open HW Config of master CPU “D455_Master”
2. | By double click on the PROFINET
interface the prOpertIeS dla|Og will L 1 n | PROFINET | C——- I E— I
open. |-Device Synchronization Media Redundancy

Select in the tab “I-Device” the
option
e “|-device mode",

e “Parameter assignment for
the PN interface and its ports
on the higher-level 10-
Controller” and

e  “Operate the complete I-
device in isochronous mode”

Click on “New...“ and create all
input- and output modules as
shown on the right side.

For each synchronous operation
24 bytes for input and output data
are required.

In the sample project the data for
the blue axis are assigned at byte
address 260 to 283, for red axis at
byte address 284 to 307.

In addition 2 bytes of user data
are created in the sample project
for each direction.

¥ |-device mode
¥ Parameter assignment for the PM interface and its ports on the higher-lsvel 10-controllsr
™| liperate as bigherlevel shered device

¥ Operate the complsts |-device (ll submodules] in isochronaus mode

Station number: I'ISDU Diagnostic: address: 2B0¢

Tranzfer area:
Subrmo... | Type | | address | 0 address | Isachr... | Comment
1000 Application 2B0.283 Yes gearing data for slave axis blue
1001 Application 260..283 “es gearing data for slave axiz blug

1002 Application 284,307
1003 Application

gearing data for slave axis red
gearing data for slave awis red

Yes
284,307 Yes

a 5
Hew... Edit.. Dielete
Cancel Help |

If the checkbox “Parameter assignment for the PN interface
and its ports on the higher-level IO-Controller” is activated
maybe following dialog must be confirmed, because the PN
interface can only be a RT IO-Controller, not IRT.

Object Properties [13:5632) |

rezet because the "Parameter azzignment for the P
interface and itz portz an the higher-level |0 -controller
zettings are not poszible for IRT.

"-\ The zpnchronization properties of the contraller will be
L

3. Change to the tab Properties - SIMOTION-Master. X150 (R0/S2.6) x|
“Synchronization“ an.d If reqUired General | Addresses | FROFIMET | Sender | Receiver |
change the synchronization role to [-Device Synchranization Media Redundancy
.Not synchronized”. In this case
thg SIMQTION CPU operates on Ey— Vol I
this PN interface as RT SRS Corviguration : :

I0-Controller. [£] Mame of sync domain Not SC'O'ZB

RT class RTART
. ) . L] IRT option
Confirm the dialog by clicking on
L,OK".
Cancel Help |
PROFINET IRT
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4.9 Configuration of the IRT I-Device

No. Instruction
4. Save and compile after finishing E;'"'
the configuration of the I-Device. "
5. Now the GSD file for the I-Device Conig - :
must be created. Select for this jn | S0 & o=t FLE Ve ’T Uiy G =181
w ! J 0 & 2 =) | & H E ustomize... Ctrlsalt+E
the menu “Options > Create GSD Pe—— .
file for I-Device...". Coue e et 0 () ]
Symbol Table Clrlalt+T
HeportSystem Efran.
SR E dit Catalag Profile
T Update Catalog
al Install H'w' Updates ...
patil Install GSD File:
XNISOFPTR Poit T
XNIS0P2R
x350P3 (]
w1400
XI2T
NI2TPY
Nid2 M0 Ethemet(1]: PROFINET-0-Sypstem [100]
J | o
I :I:I (0] SIMOTION D455-2
Press 1 to get Help | | =z
6. Click on “Create" to generate the
file. I-device: [D455_Master/SIMOTION Masterx150 B
Identifier for generic |-device: ISIMDTIDN-Maler =160
The generated file must be Calalog comment =
imported in the engineering ’ i
system, which is used for the _ R
higher-level 10-Controller GEDfle e cresiad
configuration.
g Create | [t | Erport |
The imported GSD File will be Hep |
shown in the hardware catalogue
in following directory ,PROFINET
10 > Preconfigured Stations > Export
D455". The higher-level 10-Controller and the I-Device can be
located in different SIMOTION projects. The export function
can be used to transfer the GSD file to another engineering
system. The function “Options > Install GSD file” can be
used to import the file in an engineering system.

Note If the I-Device configuration is changed afterwards, it has to be created and
installed again. In the HW Config of the higher-lever |0-Controller the I-Device
proxy has to be updated. After that the addressing of the inputs and outputs must
be checked again.

Note If the configuration of the higher-level I0-Controller is done by another

engineering system, the GSD file of the I-Device must be exported and installed
in the other engineering system.

PROFINET IRT
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4.9 Configuration of the IRT I-Device

4.9.2

HW Config of the higher-lever IO-Controller

Table 4-12
No. Instruction
1. Open HW Config of the slave CPU “D435_Slave”.

Add the I-Device via Drag&Drop to the PROFINET 10-System. You will find the imported I-Device

in following directory ,PROFINET IO > Preconfigured Stations > D455".

@) Ststion Edit Inset PLC Wiew Options Window Help IS TR
D250 §|&| 52| dd(mE 58k
PROFIBUS Integrated(1): DP master sustem [1] - ol
Eind: I ":l= i
DRI 23 (30 SINARII Profile: Standard =
Y w PROFIBUS DP
X130 IE2NET | 22 PROFIBUS-PA
X130P7 Poit T =% PROFINET 10
*1400 SIMOTION-Slave CBE30 T -] Additional Fisld Devices
Ki400.01 Port 1 {21 Drives
Xidoo £ [[] Po2 {1 Gateway
Xido0r? [[] Pord 3 Hm
X004 1] Poii 4 o
X320 JET-O0F 21 Metwork Components
X720 PF Poit 1 21 Precontigured Statians

<

g (1) SINAKI

s

Ethernet(1): PROFINET-10-Systern (100) \

il

Press F1 to get Help

Device Mumber

T & 192.163.0.3 [SINAMICS.X150

ﬂ:l Ethemnet(1): PROFINET-I0-System [100]

IP address

F

Device Mame

Order nurber

[E-]]

65L3 040-1MAD1-0Axx (V4.5

| Firwiare | Diag... | In..|
L 16366~

g
Shar

{22 Switching devices
] SIMATIC 300

t SIMATIC 400
SIMATIC HiI Station
t SIMATIC PL Based Control 300/400
-, SIMATIC PC Station

3} SIMOTION Diive-hased

E4U1 455-24000-0440 H
SIEMENS e
GSOMLA2 3-#5iemens-PreConf_SIMOTI
ON-Master.<150-20120829-093202 xml

[ s

2. By double click on the I-Device proxy the Properties dialog will open.
E{;,HW Config - [SIMOTION D435 Slave [Configuration) -- PN_IRT_2]
@) Ststion Edit lnset PLC Wiew Options ‘window Help — &) =]
NDE5E §& e da Do e
PROFIEUS Integrated(1): DP master spstem 1] =
DP2/E
X130 HE2NET
X130 P17 Port T
®1400 SIMOTIOMN-Slave.CEE30 —
X400 P71 Porf T
X400 P2 || Port2
XT400P7 (1] Pori 3
XT400 P4 Porf &
X720 ET0P
X120 P7 Poit T
Ethemet(1); PROFINET-I0-System (100]
ol 2
:[:l [2) SIMOTION-Master X150
Slot Module Order number | address | O address | Diagnost.. | Comment I
0
& E SO TION - Master X150 | BALT £55-24000- 0438 Pl
HTSE [[] Aobnisne FESET
MTSEET A Frt ] FEFE
MTSEEEA Fhf s FEGRE
MTSEFT Aot T FETRE
g s SR SET AR b S s sl fdae
&I S BT IRT | RARy olaha Jiv e ask S
Py e e A28 HE | cpAsniey b v ol gl aad
gl sl S Py o) | cpAsniey ks v ol gl aad
S A7 a.7 o st I A nYaRAT
27 & &7 IS SRAT RS SRR
Press F1 to get Help [ Cha 2
PROFINET IRT
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4.9 Configuration of the IRT I-Device

No. Instruction
3. | Please observe that the device
name of the I-Device is the same General |
as the device name of the Shart descriptior: SIMOTION-Master X150
corresponding CPU. 5|
I
If the I_De\”ce PrOXy and the Order Mo.# firmware: Bal1 455-24000-0440 /4.3
corresponding CPU are in the Family: D455
same prOJeCt’ so the englneerlng Dievice name: SIMOTIOMN-Master 2150
system will add automatically ,-1*
jT_ththe end of th dtehwce lnart];]e't 5D file: G5 DMLAY2.3-HSiermens-PreConi_SIMOTION-Master150-20120823-093202. 4
IS IS cause Yy the rule, that a
device name must be unique in a |
PROFINET IO-System.
But if the device is an I-Device [N RIE G
proxy the name must be the same DSt l2 =] [PROFIKET-0Systen (100)
as on the corresponding CPU. IP address: e |
= | Besian P addiess via |0 contialle;
Comment:
=
|
Cancel Help
After changing the device name Obiject Properties [13:5144) |
following message must be
confirmed with “Yes”, because it is ' Thete iz alieady a module in the project with the same
the same hardware. Vs device name.
|z the device SIMOTION D435
) ) Slawver\SIMOTIOMN-M aster.=150-1 physically installed on
In the sample project the device the: zame hardwars device as the cantroller?
name of the CPU is
,SIMOTION-Master.X150".
Mo
PROFINET IRT
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4.9 Configuration of the IRT I-Device

No. Instruction
4. The 1/0 addresses can be modified by double click on the modules. The user data starts at
address 0.
E{;,HW Config - [SIMOTION D435 Slave [Configuration) -- PN_IRT_2]
@) Ststion Edit lnset PLC Wiew Options ‘window Help TR
NDE5E §& e da Do e
PROFIEUS Integrated(1): DP master spstem 1] =
2 435 Slave
X128 ey
X735 DRI RN
X130 HE2NET m
X130P% Poit <
®1400 SIMOTIOMN-Slave.CEE30 —
X400 P71 Porf T
X400 P2 | 1] Poit?
XT400P7 (1] Pori 3
X004 1] Porid
X720 ET0P
X120 P7 Poit T
Ethemet(1); PROFINET-I0-System (100]
EH]S\NAMII
) I _lJ
4 =h | [2) SIMOTION-Master X150
ot todule Order number | address U address Diagnost... | Comment
0
E SO TION - Master X150 | BALT £55-24000- 0438 Pl
I ERT
Frt ] FEFE
Aot F TETEE
Aot T FETRE
s SR SET AR b S s sl fdae
S BT IRT | RARy olaha Jiv e ask S
e A28 HE | cpAsniey b v ol gl aad
S Py o) | cpAsniey ks v ol gl aad
b A7 a.7 o st I A nYaRAT
\ z 2 a.7 afame anx aee raavinay A
Press F1 to get Help. | | [Cha
5. The I-Device is used in isochronous mode via PROFINET IRT, so the PROFINET IO topology
must be configured. To open the topology editor click with the right mouse button on the
PROFINET IO interface and select ,PROFINET IO Topology...“.
"': Topology Editor
Table vielfline#on\ina cOmparison I
Iiniature Wi
==
SIMOTION D455 ...
m SIMOTION-Master, X150 E-‘
[ ] [
e ———————— .
L
Pazzive Companents
|SIMOTION D435 s...  caLaNeEw
SIMOTION-Slave CEE30(D4 51 medium converter
35, Slave) [¥]- PC Modlles
[ | [#- Standard [E
[+- SIMATIC HMI
SINAMICS.X150
| = []
|Move picture mode deactivated
Online I pdete Object Propeities Options. Frint
Cancel Help
PROFINET IRT
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4.9 Configuration of the IRT I-Device

No. Instruction
6. Edit the PROFINET Domain Management by clicking with right mouse button on the PROFINET
10 interface and select ,PROFINET IO Domain Management ..."“.
Define the Sync-Master and Sync-Slave to activate PROFINET IRT.
In the sample projekt the IRT I-Device (CPU ,D455_Master”) is the Sync-Master. Set all other
devices to Sync-Slave.
The send clock time is set to 1 msec. Depending on the used devices a send clock time between
250pusec up to 4 msec is possible.
Sync Domain | MAP Damain |
— Sync Domain
Sync domain: I spnicdomain-default j Mew | [IEEtE | ot |
Send clack ti - ils...
[r:sr}: clock time IW.UUD J Dietails. |
— Node:
Station / 10 system | Subnet |
SIMOTION D435 Slave £ PROFINET-I0-System [100) 192168. 0.0/ 24
SIMOTION D455 Master / PROFINET-10-5ystem (100] 192168.0.0/ 24
Addl Hemave
N
ioh / Device Name | Synchronization Role | RT Class | AT Option I | Media
S HOTION DA Slve 7 ] ST e se. S ST PR |
SIMOTION D435 Slave / SIMOTION-Slave CBE 30 Sync slave RT.IRT igh performance
SIMOTION D435 Slave # [1] SINAMICS =150 Sync slave IRT high perfarmance J
4] | |
[eyice Braperties ... |
— Modul
Dizplay... |
Cancel Help |
PROFINET IRT
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4.9 Configuration of the IRT I-Device

No. Instruction
7. Double click on the PN interface of | [ e taEn] x|
the I-Device to open the properties e | Al | S T
dla|Og ~ Update Time
Change to the tab Mode: |Fixedfaclo| . d Send clok (1)
“ H . ” - Eactor end clock [ms:
Appllcatlon (FW <= V4l) or Update time: [rms] |1 000 j E |1 j H |1 aon
“lO-Cycle” (FW > V4.1) and :
activate the Isochronous mode. [ ¥/etchdea Tim
. . . . . Mumber of accepted update cycles with missing |10 data: 3 :['
With this setting the I-Device will —
work synchronous to the S
PROFINET IO Send C|OC|( and tO  lsochronous Mode:
the SerVOTaSk Of the SIMOTION Assign 10 device in isochionous mode: _
CPU Application cyce [ys] 1000.000 [rata cycle [ps) 1000.000
For this all sub modules have to TifTa mods in the network ]
operate in isochronous mode (see Time Tilsad inprocess vahies sl ] 4
LIsochronous Mode Modules / e e Timebase TiTo e 12200
- Time To [output process walues] [is] 250.000 =]
Submodules... ) Tiotirn.. Tiatdas [js]; (Za0000,. 1 G0 an) =l
f h d I h |:Isnchrnnﬂus Made Modules / Submodules. 3|
Confirm the dialog with “OK".
oK Cancel Help
This picture is only valid for firmware > V4.1.

NOTE Please note, that the IRT I-Device of a SIMOTION CPU with FW V4.3 cannot be
operated in isochronous when a SIMOTION CPU with FW < V4.2 is used as
higher-level I/O controller.

4.9.3 Proxy Objects for distributed synchronous Operation

With IRT I-Device the synchronous operation data are not automatically configured.
Therefore following proxy objects exist.

Proxy object types
There are two different types of proxy objects:

o External synchronous operation (ExternalFollowingObjectType)
A proxy object for external synchronous operation can be created under the
following technology object types, i.e. interconnected with them:

- External encoder
- Synchronized axis
- Positioning axis
- Path axis

o External master value (ExternalMasterType)
A proxy object for an external master value can only be created under a
synchronous object, i.e. interconnected with it.

Creating of a proxy object

The proxy objects are created in SIMOTION SCOUT, see following instructions.

PROFINET IRT
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4.9 Configuration of the IRT I-Device

Table 4-13
No. Instruction
1. Select the master axis in SIMOTION SCOUT and click with the right mouse button on “Expert >

Insert external synchronous operation“. Add for each synchronous operation an

ExternalFollowingObject. In the sample project one proxy object for the blue axis and one for

red axis.

SMCSIMOTION SCOUT - PN_IRT_2 =[Ol x|
Project Edit Paste Targetspstem View Options Window Help

| 2126 | =alf | | alenles] | RBla|| = | 29| el |

1=

I D-@m@nl_nlzuﬁ‘llﬂﬁl
[

|[orier 5] ||| Bl
———— 1

B89 PN_IRT_2
®5 Irsert SIMOTION devics
) Insert single drive unit
- D435 Slave
£ D455_Master
0 X142 inputs/outputs
8] EXECUTION SYSTEM
8§~ ADDRESS LIST
£ GLOBAL DEVICE VARIABLES

Bl ARES
%] Insert axis
S ro Configualion
§ pq Evpetist
> Mgy
> Do Copy
2 L
> Mo
> Fro Delete
> Co Rename
P -
Zp e IEEE st scipt folder
e T—qu 5: Mechanics Import cbiect
£ 2 PATH 0B) B;T:Il Save project and expott object
2 Lok iy
] TECHNOL S
[ FROGRAK
o siamics Contrel panel
-1 LIBRARIES Intereonnections
B SINAMICS LB pyopoios
L1 MONITOR

Project | Cornmand library

= Spmbol browser | E Address setup output |E Compils/check output |

Press F1 to open Help display. [TEPAR 5 Leveline USE-0201 USBZ.. 7 T AIINTRGTT TS = HLIM i

Define the input and output addresses depending on the HW Config (see Table 4-11 Action 2). In
the sample project the start address of the input and output data for the blue axis is “260" and for

the red axis “284"“.

SMESIMOTION SCOUT - PN_IRT_2 - [D455_Master MasterAuis_Ext_sync_operation_blue - Confiquration]
i+ Project Edt Paste Tagelsystem View Oplions Window Help

i

| Dles(em) 2 o1 ol el =] | 0 | ]| el Bl | = |2

| E— T H =
.
e — Contigurstion |
# ] Insent SIMOTION device Eeliiang s G
] Irsent single drive unit :
0 D435 Slave
= D455_Master i
T 142 inpuls/outputs I Hame I TG TEE I Device I
5] EXECUTION SYSTEM T# Masterxis Setpart D455 _aster |
8~ ADDRESS LIST

£ GLOBAL DEVICE VARIABLES
B0 AXES
) Insert avis

-4 Mastertuis
Configuration Input address: |260
0

Evpert list
Liput addiess: [250

Mechanics
Default
Limits
Monitaring
Prafiles
Control panel

>
>
>
>
>
>
>
>

18 Masteriuis_Ext_sync_aperation_blue

pnc_operation_red

> Configuration

- e—
2 OUTRUT CaM
-] EXTERMAL ENCODERS
(-] PATH OBJECTS

[-_] CAMS

-] TECHNOLOGY

-] PROGRAMS

- SINAMICS Integrated W
-] LIBRARIES

] SINAMICS LIBRARIES -
-] MONITOR - Close Help

Pioiect [ Command ibrary b Masteruis Ext_sync_opera.

2= Spmbol browser | ) Address setup output |_E Compils/check output |

Press F1 to open Help display. [TEPAP > LevelOne UISB-0201 USBZ./ Ti N AarY Ty [ oM P

PROFINET IRT
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No.

3.

After configuration of the external synchronous operations on the master axis the external master
value must be defined at the slave axes.

Click with the right mouse button on the synchronous object of the corresponding gearing axis (in
the sample “SlaveAxisBlue_SYNCHRONOUS_OPERATION") and then on “Expert > Insert

external master value”.

SMCSIMOTION SCOUT - PN_IRT_2

Project Edit Paste Targetsystem Wiew Options Wmdow Heln

J D=5 & &
[tomter =] | j| | J

=] éi PN_IRT_2
_1 Insert SIMOTION device
# ] Inserl single diive unit
B D435 _Slave
EXECUTION SYSTEM
~§m ADDRESS LIST
B~ GLOBAL DEVICE VARIABLES

B AXES
L Insert avis
& ,g SlaveduisBlue
Configuiation
Expert list
Mechanics
Defaul
Limits
actual value
ClosedHoap conirel
Haring
Monitoring
Profiles
Carttral pane!

4 Interconnections
B Sianal flow
B

R A A 2

: Ph{CH eSS T
E-C MEASURING INFUTS | Expsitlst

-] OUTPUT CAaM Cat
. SlavedzisRed Capy
) EXTERNAL ENCODERS Faste
-] PATH OBJECTS
= el
K Cas Rename
[ ) TECHNOLOGY
[ £ PROGAAMS Insert scriptfolcr
i fla SIMOTION MasterX150 -
m SINAMICS 3150 Print... : Import objest
B SINAMICS Integrated_5 Prift preview..
0l D455_Master Configuraion
Project Default
R Symbel brawser | 5] Address setup ou oulput
B=E———"""—" Propetties.. -
Press F1 to open Help display. [TEP/IP -> LevelOne USB-0201 USB2... / Ti (IR Iy [ oM 7

red axis “292“.

SYCSIMOTION SCOUT - PN_IRT_2 - [D435_Slave. SlaveAxisBlue_SYNCHRONOUS_OPERATION_Ext_master_value - Configuration]
+¢ Piaiect Edi Paste Tagetsystem View DOpfions Window Help

== S

J|<Nollltev> | J| £l JI

= 8) PNIRT_2

_1 Insert SIMOTION devics

® ) Insert single drive unit
- D435_Slave

EXECUTION SYSTEM
- &= ADDRESS LIST
1B GLOBAL DEVICE VARIBLES

B AXES
% Insert awis
=] 4; SlavedsisBlue
- Configuralion

> Evpertlist
- Mechanics

> Defaul
~ » Limits

> Actual value
Closedoop contral
Homing
Moritoring
Frofiles
Contral panel
Interconnections
® )) Signal flow
3 SlavetxisBlus_SYNCHRONOUS_DPERATION

> Corlfiguation
o> Expent list

> Defadt

N A

=] -ﬁﬂ SlavefuisBlue_SYNCHRONOUS_OPERATION_Ext_master_value

B0 DUTPUT CaM
B SlavelaisRed

] EXTERNAL ENCODERS

-] PATH OBJECTS

) CaMS

Configuration I

[ Input address: [260

Output address: ZSU

il | i

| Close Help

Project | Command library

4 SlavatnisBlue SYNCHRONDUS . |

R Symbel brawser | 5] Address setup output | FEH Compie/check output

PiessF1 to apen Hel display.

[TEPIP - Levaline USE-0201 USEZ.. / Ti [T Ry ) [ M 7

4, Define the input and output addresses depending on the HW Config (Table 4-12 Action 4). In the
sample project the start address of the input and output data for the blue axis is “260“ and for the

52
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4.9 Configuration of the IRT I-Device

No. Instruction

Automatically on the synchronous operation object an interconnection to the external master
value was created.

IMOTION SCOUT - PN_IRT_2 - [D435_Slave.SlaveAxisBlue HRONOUS_DPERATION - Interconnections]
&% Project Edit Wwindow Help

Paste  Target spstem  View  Options

Interconnections |

E-8p PN_IRT_2
# ) Insert SIMOTION device
# Insert single drive unit Following ais: SlavedisBlue - Rotary axis [standard/pressure]
D435_Slave
@] EXECUTION SYSTEM Interconnections ko the master value interface:
8= ADDRESS LIST I
a— GLOBAL DEVICE WARIABLES
- AXES
% Insert avis
£ SlovessisBlue
Configuration
Expert list
Mechanics
Default
Lirnits
Actual value
Closed-loop control
Homing
Manitaring
Profiles
Control panel Interconnections with cams:

TO name - Coupling type Device
MasterSxis D455_Master
SlavelxisBiue_SYNCHRONOUS Exernal master value | D435_Slave
SlavesxisRed D435_Slave

1=

Interconnections

TO name

SlaveduisBlue_SYNCHROMOUS_OPERATION
> Configuration

> Expert list

> Default

~EEv vV VYV Y Y v Y

- |_Evt_master_value
% Configuration
21 MEASURING INPUTS
1 OUTPUT CAM
Bl 48 SlavedsisRed
-] EXTERNAL ENCODERS 4

|
[)-_] PATH OBJECTS
| B cee - | ] Closs Help
Praject [ Command library | st SlavetvisBlus SYNCHRONOUS. [
x

= Symbol browser | ] Address setup output | [E Complle/sheck output |

Press F1 to open Help display [TCPAP -+ LevelOns USE-0201 USBZ... / T( Tt T | [NUM 7

6. Please observe if the IRT I-Device has the role of the Sync-Master, the SIMOTION application
(ServoTask) must be synchronized to the PN interface by the user program.

IMOTION SCOUT - PN_IRT_2 - [D455_Master - EXECUTION SYSTEM]
Edit Paste ‘window Help

|| Dl &) 2 1)) o] = | =] X% | || ] =] || 220 | = | 2] 2]

Project Target spstem  View  Options

|

IlcNoMter) j ﬂl ||J I j |H| j J |
=8 PNIRT_2 & SlatupTask St
%7 Insert SIMOTION device InterfaceSynchronization pStartupT ask.
# Inset single drive unit
[ MotionT asks
aster B B_ackgmundTask
Foutputs - Mastertuis. pRackgroundT ask.
u EXECUTION SYSTEM SElvoSyncthnzusTasgks_lasl AT, [Pt I
8= ADDRESS LIST IPOSyrichronousT asks_fast Programs [number of applications)
@- GLOBAL DEYICE WARIABLES E)- ServaSynchionous Tasks Fault. pE xecutionF ault T ask il
i ServoSpnchronousT ask Fault. pPeripheralF aultT ask U]
_] EXTERNAL EMCODERS [=)- GynchranousT ask Fault pT echnologicalF aultT ask m
_] PATH OBJECTS “ IPOsynehionousT ask InterfaceSynchronization.pStartupTask (1]
] CAMS TCPWM Tasks Masterdyiz. pB ack groundT ask (8]
] TECHNOLOGY - SynchronousT ask_2
=) _| PROGRAMS * IPDsynchionousT ask,_2
LW Ingert ST source file TCInput_Tasks_1
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Startup of the application

In the archive DistributedSyncOperation_PN_IRT_CCQ_V2_1l.zip is a
SIMOTION sample project, which includes the configuration of

e adistributed synchronous operation via

e direct data exchange broadcast.
(German: Controller-Controller-Querverkehr)

In the archive DistributedSyncOperation_PN_IRT_I-Device_V2_1.zip is a
SIMOTION sample project, which includes the configuration of

e adistributed synchronous operation via
e |RT I-Device.

These archives can be unpacked with the SIMOTION SCOUT or SIMATIC
Manager.

In both projects a distributed synchronous operation will be shown between a
virtual master axis and two real slave axes. The drive is a SINAMICS S120
CU320-2 PN, which is connected via PROFINET IRT to a SIMOTION CPU.

Furthermore it shows how to transfer user data (control and status data) in
isochronous mode between SIMOTION controllers via direct data exchange
broadcast or IRT I-Device.

Preparation

Drive-CLiQ topology

Figure 5-1
Cu320-2 SLM DMM
I — - = = 1 |
DRIVE-CLIQ DRIVE-CLIQ
-X100 -X200
-X201

X101 g
8 X102 X202
Q X103 | X203
e— — 1

| I — - S—

Geber 1

—Q _
e _

Geber 2
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5 Startup of the application

5.2 Startup
5.1.2 IP addresses and device names
Table 5-1
Device Device name IP address
D455_Master (X150) SIMOTION-Master.X150 192.168.0.1
D435_Slave (CBE30) SIMOTION-Slave.CBE30 192.168.0.2
CU320-2 PN (X150) SINAMICS. X150 192.168.0.3
PG/PC 192.168.0.99
The subnet mask is for all devices 255.255.255.0.
Note Upper characters of the configured device name are replaced by lower
characters during the node initialization (e.g. HW Config download).
Note In case of a SIMOTION CPU the name of the PROFINET interface will be used
as device name. Via double click on the PN interface X150 or CBE30 or
CBE30-2 in HW Config the device name can be changed.
In case of a SINAMICS device the device name can be found by double click on
the device in HW Config (not the PN interface). The device name is also shown
in SIMOTION SCOUT or STARTER.
5.1.3 Windows settings of the PG/PC interface
The IP address of the PC Ethernet network adapter must be adapted under
“Control Panel > Network connections”.
Click with the right mouse button on the network adapter and select “Properties”.
Select “Internet Protocol (TCP/IP)” and click on “Properties” to get the IP settings of
this Ethernet network adapter. Set IP and subnet mask shown in Table 5-1 for the
PG/PC.
5.2 Startup
Table 5-2
No. Instruction
1 Set the IP addresses of each device to download the Configuration into the devices (see also
chapter 3 “Basics”)
2 Download the corresponding SIMOTION project (direct data exchange broadcast or IRT I-Device)
into all required devices.
3 Set the device name of the SINAMICS S120 ,,SINAMICS.X150“, or reset the PN interface to
factory settings (topology-based initialization).
4 Switch both CPU to RUN state.
5 Load the user defined SIMOTION IT Web site into the master CPU “D455-Master”. The Web sites
are located in folder “38486079_DistributedSyncOperation_PN_IRT_V2_1.zip > HTML > MBS".
The data content of this folder must be transferred to the folder “Files” of the SIMOTION master
CPU “D455_Master”.
PROFINET IRT
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Operation of the application

Overview

The controlling of the slave axes can be done by the global variables of the master
CPU “D455_Master”. The value of these variables will be transferred via I/0
variables to the slave CPU “D435_Slave”.

Test of the distributed synchronous operation
... by using the user defined SIMOTION IT website

With the website ,DistributedSyncOperation.mbs” all axes can be controlled via
changing the velocity and start or stop the synchronous operation. Each axis can
be controlled separately.

Figure 6-1
) SIMOTION DAS5_Master - Mozilla Firefox (o] =]
Datei  Beabeiten  Ansicht  Chronik  Lesezeichen  Estras  Hifs

|ESIMDT\DN D455_Master | + ‘
€ BB 19216801/NDEXMOS < | 23 - Googe ,‘ @

Watch | Overview | Copy Link

evice name: D466_Master Thu Aug 30 16:03:15 2012
SIMOTION User’'s Area
D4552 Refresh
BASIC | Disrbutedsyncoperaion [
Axis Synchronized Command velocity Current velocity
Master START | STOR 360 [“sec]  Sel | 360.0 °/zec

Slave red START' ﬂl ‘Q'
Slave blue [ START]| [ST0F] @

» User’s Area

PROFINET IRT
V2.2, Entry ID: 38486079



6 Operation of the application

6.2 Test of the distributed synchronous operation

6.2.2 ... by direct control of the global variables

The symbol browser allows to control the variables of the ST unit MasterAxis.
The global variables have following functionality.

Figure 6-2

S SIMOTION SCOUT - PN_IRT_2 - [ST - [D455_Master.MasterAxis]]

[ Poject Edit Paste Tamgetspstem View Options Window Help

[IEEEEEE E\:I:I\ElHlel|J&J£I||HT@IﬁH—Mm'z I =TI
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Il(NDI\\tEr) = ”“ E ”|wuz =]
x
=B P 2 i gg ’» END_STRUCT;
7 Insert SIMOTION device g
®) Inseit single diive uni 40 = sMasterAxisType ) HTRUCT .
& - D435 Slave 41 réd4commandVelocity : TREAL := 360.0; //°/sec _I
(=) <f=EH D455 _Master i boMove : BOOL;
32 %142 inputs/outputs tel END_STRUCT;
] EXECUTION S¥STEM G
&= ADDRESS LIST 5N SMasterType : STRICT
%E:EEAL DEVICE VARIABLES 46 sMasterAxis : sMasterAxisType;
&
{1 EXTERMAL ENCODERS L | = D
1 PATH DBJECTS 48 BND TR
21 ChMS i
1 TECHNOLOGY 50 i device global retain wariables ------
[ ] PROGRAMS 51 [ VAR GLOBAL RETAIN
- ®7 Insert ST source file 52 r END_VAR
) Insert MCC urit 53 -
}l Insert LAD /FED wri 54 | ffmmmmmmmmmmee- device glokal variables —--—--—------
| Insert DCE chart B in cronan
s st 56 gsMaster : sMasterType;
57 gsdlave : s3laveType;
- —ied 58 END_VAR
& ] LIBRARIES 59 =
-1 SINAMICS | IRRARIF 1] A18] -
Froject | Command library B Masterdsis |
x
455_Master.Mastertixis: Symbol browser :I
ﬂ ?J me |
Hame Data type: Display format Initial value |Statusvalue = [ |Control value
S | =] x| =l - Al s =
1| gsMaster ‘shiaster Type" =l
2| ' sMaster s ‘shiasterAxisType' B
3| rrB4Commandyelocity LREAL DEC-16 360.0000000 | 3600000000
4| “boMove BOOL FALSE TRUE| TRUE
5 = gsSlave 'sSlaveType'
8| (5 shxished ‘sSlavelisType’ =
7 ” hoEnableGearing BOOL FALSE TRUE TRUE
8| | “bosynchronized BOOL FALSE TRUE| T
9| 'y shxisBlue ‘sSlavelzisType'
0| boEnableGesring BOOL FALSE FalsE| O '
1] L boSynchronized

< ,
I8 o == Symbol browser | S= Address list | [ Addhess setup output ] [ Compile/check output | B Tanget system output | 5] Object comparison aut 4 | »

TCPIF > LevelOne USE-0201 USEZ... /Ti/Online mode = HUM

Line 1. calumn 1

Table 6-1

No. Instruction

Go online

Both controllers must be in the RUN state.

Define the command velocity, e. g.
gsMaster .sMasterAxis.r64CommandVelocity = 360 °/sec

4. Enable and start virtual master axis
gsMaster .sMasterAxis.boMove = TRUE
5. Enable and synchronize slave axis red
SlaveAxisRed.gsSlave .sAxisRed.boEnableGearing = TRUE
6. The variable boSynchronized is set as feedback signal.
7. Enable and synchronize slave axis blue

SlaveAxisBlue.gsSlave.sAxisBlue_boEnableGearing = TRUE

8. The variable boSynchronized is set as feedback signal.
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7 Further Notes, Tips and Tricks, etc.

7.1 Multiple use of an I-Device GSD file
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Further Notes, Tips and Tricks, etc.

Multiple use of an I-Device GSD file

Using an I-Device GSD file, several I-Device substitutes, with the same GSD file,
can be connected to the higher-level I/O controller.

This means that when using a GSD file several times, each associated I-Device
substitute on the I-Device side uses the same 1/O addresses in order to
communicate with the higher-level I/O controller. It goes without saying that at the
higher-level 1/O controller, the I/O addresses at the I-Device substitutes are
different.

The multiple use of an I-Device GSD file is used to implement modular machine
concepts and offers the following advantages:

1. On the one hand, the individual machine modules (I-Devices) internally operate
with the same I/O addresses.

2. On the other hand, a machine module (I-Device) can be deactivated and
activated by application as required (e.g. for partial commissioning purposes).

In order to do this, each machine module requires its own controller (e.g.
SIMOTION controller) and the complete machine a higher-level controller (e.g.
SIMATIC CPU, SIMOTION CPU).

Further information about modular machines you will find in the SIMOTION
document “Modular_Machine_Concepts.pdf”.

http://support.automation.siemens.com/WW /view/en/61056223

Deactivation of I-Devices by application

Table 7-1
No. Instruction
1. Open the HW configuration of the higher-level I/O controller and select the I-Device

substitute afterwards.

2. For the deactivation of an I-Device by application, its diagnostic address has to be
assigned to the input parameter logicalAddressOfStation of the SIMOTION
system function _deactivateDpSlave.

Slat Module Order number | address 0 address Diagnaostic address:
E SIWGTION -Slaye CREFT | BAHT £735-04400-044F FRE
AR Afarace

AT Fh 7
ISR Fort s
HISRTEF Foart 7
KSR Ford

i L7 AW A
SR S Koy
SN 7 S R
SR Pl ST S
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7.3 Deactivation of synchronous operation relationships by application

7.3 Deactivation of synchronous operation relationships
by application

Beside the deactivation of whole machine modules (I-Devices) also individual
synchronous operation relationships can be deactivated by application when direct
data exchange broadcast is used.

Therefore there is the possibility to deactivate and activate unused SIMOTION
CPUs participating on the direct data exchange broadcast, without getting any bus
failure.

Table 7-2

No. Instruction

1. Open the HW configuration of the relative master CPU and afterwards the
properties of the used PROFINET interface.
[T [0) SIMOTION D455-2 FROFIBUS Integrated: DP master system (1]
D455 Master T
op

(31 SINAMI

- s

DR

AMENET
L —

Ethemnet1]): PROFIMET-I0-5ystem (100]

2. From the view of the master CPU all slave CPUs are displayed in the tab
Receiver, with which synchronous operation data is exchanged.

Properties - SIMOTION-Master. X150 (RO/S2.6) i x|

|-Device | Synchronization I edia Y
General I Addresses I PROFINET i Sender Receiver ]

Receiver

Comment

z zlawe
SIMOTIOM D435 Slav... 24 SIMOTION:...
SIMOTIOM D435 Slav.. 24 SIMOTION:...

Mew... | Edit... | Delete | Diagnostic Addresses. .. |

Cancel | Help |
3. For deactivating the desired synchronous operation relationship by application, the

diagnostic address of the appropriate slave CPU has to be used.

It has to be assigned to the input parameter logical AddressOfDpStation of
the SIMOTION system function _deactivateDpSlave.

NOTE Further information about the SIMOTION system function _deactivateDpSlave
you will find in the SIMOTION online help as well as in the SIMOTION document
“RefList_Device.pdf”.

http://support.automation.siemens.com/WW /view/en/61230890
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Related literature

Bibliography

This list is not complete and only represents a selection of relevant literature.

Table 8-1

Subject

Title

/1/ | SIMOTION

Gear_TechnologyFct.pdf
http://support.automation.siemens.com/WW/view/en/61055960

/2] | SIMOTION

Modular_Machine_Concepts.pdf
http://support.automation.siemens.com/WW/view/en/61056223

/3/ | SIMOTION

Communication.pdf
http://support.automation.siemens.com/WW/view/en/61055999

Internet link specifications

This list is not complete and only represents a selection of relevant information.

Table 8-2

Subject

Title

\1\ | Direct link to
internet document

http://support.automation.siemens.com/WW/view/en/38486079

\2\ | Siemens Industry
Online Support

http://support.automation.siemens.com
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9 Contact

8.2 Internet link specifications

9 Contact

Siemens AG

Industry Sector

| DT MC PMA APC

Frauenauracher StraRe 80

D - 91056 Erlangen

mailto: profinet.team.motioncontrol.i-dt@siemens.com

10 History

Table 10-1
Version Date Modifications
V1.1 05/2007 Publication
V1.2 08/2007 Correction, References
V2.0 11/2010 New release with new hardware and firmware
V2.1 01/2013 New revision / implementation of IRT I-Device
V2.2 09/2013 New revision / implementation of chapter “Further Notes,
Tips and Tricks, etc.”
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