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PROFINET IO is used for data exchange between PLC (/O _controllers) and
field devices (I/O devices). PROFINET IO uses the proven communication model and
application view of PROFIBUS DP and extends it by Ethernet as the communication
medium. Among other benefits, this provides a greater bandwidth and allows more
stations on the network. The PROFINET IO specifications define a protocol and an
application interface for exchanging 1/0 data, alarms and diagnostics and for
transmitting data records and logbook information.

To exchange 1/0O data and alarms, PROFINET 10 is based directly on the
Ethernet protocol. This real-time (RT) solution allows response times in the range of 5
ms, which corresponds to today's PROFIBUS DP applications. If it has to be even
faster and if data exchange should be performed isochronously (IRT), a special chip
is used, which also supports switch functions. "Normal“ Ethernet communication is of
course also possible when using the chip. The solution consists in reserving
bandwidth for the isochronous data exchange and bandwidth for "the remainder.”
Innovations have also been made with regard to the device description in that XML is
used for structuring the information.

For all that is new, however, the existing has not been forgotten or dispensed
with. The integration of existing fieldbus devices will be performed via proxies, and
PROFIBUS profiles will also be available for PROFINET 10. PROFIdrive and
PROFIsafe will be the first to be revised.

Configuration of a PROFINET IO System 2
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Configuration of a PROFINET 10 System

PROFINET 1/O is based on a consistent model of the IO device structure and
capabilities. An 10 device may be modular and is composed of one ore more slots,
which may have subslots. Each slot or subslot represents an IO module and has a
fixed number of input and output bits. The input data of the 10 device is the sequence
of all inputs of slots and subslots, according to their position in the device. The same

holds for the output data.

Slot 0 and subslot 0 do not represent IO modules and have no 10 data and it is
used to address the 10 device. Subslot 0 is used to address its corresponding slot.

Also all diagnostic or alarm data reference slots or subslots.

Configuration of a PROFINET IO System
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PROFINET nodes are integrated into projects using device description files. This
is a standardized type of file which describes the properties of the PROFINET nodes.
The device description file for PROFINET is usually abbreviated “GSD file”. GSD
stands for “General Station Description” while the extension ML indicates the use of
XML).

A GSD file for a device contains standardized information on its properties. It is
important to use the correct GSD files in your PROFINET system. Each PROFINET
device has an individual device ID. The device ID is allocated by the manufacturer
and, in combination with the manufacturer ID allocated by the PROFIBUS user
organization it is globally unique for each device type. The GSD file has to match the
device ID of the configured device. The device ID consists of 16 bits. This information
can be retrieved from the GSD file.

= When using devices from different manufacturers, the relevant GSD files must be
imported to the configuration tool. This is usually done by simply copying the GSD
files in the relevant directory

= When using the GSD files, make sure that the used GSD file matches the version
of the PROFINET node. Otherwise some features may not be available to you.

= The GSD files of the used PROFINET nodes are available from the manufacturers.
Some of the files are also available for download via the website of the PROFIBUS
user organization at www.PROFINET.com.

Configuration of a PROFINET IO System 4
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Addressing of a PROFINET 10 DEVICE

Addressing of a PROFINET IO DEVICE therefore in total includes:

0 MAC address, which is pre-defined in the device and can usually not be
modified.

a Device names which can be freely selected, but which should reflect the
relevant plant part for convenience reasons.

a IP address, which can also be freely selected, but which follows a firm scheme
and which should be selected, similar to the device name, according to the
assigned plant.

Some system approaches allow exchanging the MAC
addresses in PROFINET IO devices. The same approach
applies in terms of IP addresses. You should ensure
uniqueness of the addressing.

R University of Ruse s Configuration of a PROFINET 10 System
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Structure of IP addresses

Class A: The first byte of the IP address is used to address the network,
3 the last three bytes address the network node b Private IPv4 address ranges

Number of Network
0 Network 10 Host ID ) networks Class Address range mask Number of addresses

""""""" 1 Class A | 10.0.0.0t0 10.255.2

0/1100100[00010000[1110100000010111 25009 1x188 mifon

16 Class B 172.16.0.0 to 17; 5 255.255.0.0 16 x 65534
100. 16. 232. 23 | 256 Class C 192.168.0.0 to 192.168.255.255 | 255.255.255.0 | 256 x 254
Class B: The first two bytes of the IP address are used to addressthe ~ The green figure of the address is determined by the
SRS elsuiwolbyiesiaddress the network node o number of available networks while the red figure is
10 Network ID Host ID determined by the number of network nodes
100110100000100001110100000010111
180. 16. 232. 23
Class C: The first three bytes of the IP address are used to address
b3 the network, the last byte addresses the network node Bo
110 Network ID [ HostID | Resolution of IP in MAC

through Adress Resolution Protocol

11011100000100001110100d00010111

Bl with required IP addr.
220. 16. 232. 23 ->Sought node replies

Example of an IP address = Internet Protocol  Length = 4 bytes

Format = decimal |, yhe example, 256 stations with
Class C network Host component the following IP addresses can

Decimal format 192 157 018 032 be connected
Binary format 11000000 1001101 00010010 00100000 192.157.018.0 - 192.157.018.255
Subnet mask 11111111 1111111 11111111 00000000

=\
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To allow a PROFINET device to be addressed as a node on Industrial Ethernet,
this device also requires an IP address that is unique on that network. The IP address
is made up of 4 decimal numbers with a range of values from 0 through 255. The
decimal numbers are separated by periods. The IP address is made up of the
following:

e Address of the network and
e Address of the node (generally called the host or network node).

In addition to the IP address, a PROFINET IO device requires a network mask in
order to communicate in PROFINET. The notation of this so-called network mask is
identical to the notation of IP addresses. Networks are subdivided into individual
ranges using this network mask, also called subnet mask. The most common subnet
masks correspond to the network masks as shown in table.

Another way of subdividing networks into smaller logical segments is called
“subnetting”, which means that the network mask is modified according to a special
procedure. This makes sure that no direct communication between network nodes is
possible within a network unless these nodes are members of the same
“subnetwork”. As a consequence, the number of network nodes in a “subnetwork” is
reduced.

In most cases, addressing using the private class C address range is sufficient.
For special cases where a larger address range than provided in class C is required,
it is possible to switch to other classes. The described subnetting offers additional
possibilities for subdividing networks. This should only be done by qualified,
experienced personnel.

Configuration of a PROFINET IO System 6
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Available devices:

Ethernet/ MAC address =Media Access Control
IP address I MAC address ] Device type [

00-30-DE-02-15-22 'WAGD-/0-SYSTEM 750/753
00-0E-8C-CC-7B-33 ET 200S

00-0E-8C-C7-47-32  IE/PB Link Length = 6 bytes
00-0E-8C-DD-3C-73  SCALANCE X-200 Representation = hexadecimal
192 168.0.4 00-40-45-2F-3B-D5  Inline
- 6 bytes -
offset: 1 2 3 4 S 6

3 [athbyte [sthoste [atnbste [abre [2ndbste [asbne | & Example: rO'OE'sc]xx'xx'xx
'8' 1st octet | 2nd octet | 3rd octet | 4th octet | Sthoctet | 6th octet ﬁ Siemens | Serial No |
w, 8,
Q or Q
;: <4——— 3 bytes———p4——— 3 bjtes——p
g' Orgalglesnattl}fenra(ll U)mque NetworerIret)e;f‘)aécelﬁCcontro\Ie g'

8b|ts
[b8[b7 [6[bs[ba]b3]b2]b1]

0 unicast

1 multicast

0: globally unique (OUI enforced
1: locally administered

E University of Ruse 7 Configuration of a PROFINET 10 System

Every PROFINET device is assigned a worldwide unique device identifier at the

factory. This 6-byte long device identifier is the MAC address. The MAC address is
consists of:

e 3-byte vendor identifier and
e 3-byte device identifier (consecutive number).

Configuration of a PROFINET IO System 7
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Configuration of a PROFINET 10 System

Before an 10 device can be addressed by an 10 controller, it must have a device
name. In PROFINET, this method was selected because it is simpler to work with

names than with complex IP addresses.

In their original delivery status, PROFINET 10 devices do not have a device
name, but only a MAC address. This address is persistently stored in the device; it is

globally unique and can usually not be changed.

= Some manufacturers have proprietary tools which allow for a MAC address to
be changed in case a device has to be replaced.

= Many PROFINET devices have the MAC address printed on the housing or on

the rating plate.

A PROFINET IO device can only be addressed by a PROFINET 10 con
, usually for the acyclic transfer of

after having been allocated a device name

troller

planning data (among others the IP address) or when starting the PROFINET 10
device. Cyclical exchange of data is realized using the MAC address, if the

PROFINET
subnet.

Configuration of a PROFINET IO System

IO Controller and the PROFINET I0O-Device are placed in the same
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Device Name
SCALANCE X208
Siemens-Coupler
Phoenix-Coupler
'WAGD-Coupler

IF address
1921681002
192.168.100.3
192.168.100.4
1921681005
192.168.100.6

MMC contain the Device
name and IP Address

CPU:

= The device name and the IP address are
transferred during the startup of the CPU
in the system data block (SDB).

* The IP address is assigned using the
device names according to the table

Address assignment

C-PLUG
contain the
Device name

192.16

8.100.3

-

contain the
Device name

transfer the device data
from the PC/PC directly
> (to the MMC

University of Ruse
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Configuration of a PROFINET 10 System

By downloading the hardware configuration, the valid IP address is obtained for
the 10 devices. This assignment is implemented via the specific "device name". The
device names are saved on the Micro Memory Card to support module replacement

without a PG/PC.

If you remove the memory card / C-Plug from a PROFINET controller and plug it
into a different PROFINET device, you will transfer the device-specific information

and the IP address to the device.

If an 10 device has to be replaced in its entirety due to a device or module defect,
the 10 controller automatically assigns parameters and configures the new device or
module. The cyclic exchange of user data is then restarted. In addition to this, before
the network on of the 10 device, the Micro Memory Card with the valid name is
removed from the faulty 10 device and added to the exchanged device.

The MMC card / C-Plug allows modules to be replaced without a programming
device/PC in the event of a fault in a PROFINET device. You can also transfer the
device data from the PC/PC directly to the MMC (for the ET200S/PN 10 device, for

example).

Configuration of a PROFINET IO System
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Basic steps from planning to operating a plant

Setting up and operating an automation system with STEP 7 PC
involves the following basic steps:

a Planning the system

a Configuring the system with STEP 7

0 Commissioning and testing the plant

0 Operating the plant.

a Performing maintenance and modifications.

0\

ﬁ l' University of Ruse 10 Configuration of a PROFINET 10 System

Setting up and operating an automation system with STEP 7 or NCM PC involves the following
basic steps:

1. Planning the system - The system planner specifies the scope of functions of the automation
system and the type and scope of the implemented automation devices

2. Configure the system with STEP 7 -The configuration engineer creates the project by:

— Opening an available or setting up a new project;

— Importing new PROFINET devices into the hardware catalog using GSD files, if necessary;
— Inserting more PROFINET devices in the project;

— Networking the automation devices in the network view;

— Assigning device names (not necessary for 10 devices where the PROFINET Function "Device
replacement without removable media / PD" has been configured);

— Creating the user program;

— Checking the configuration;

3. Commissioning and testing the plant ~ -The commissioning engineer performs the following tasks:
— Commissioning the automation devices

— Downloading the project data to the automation devices of the system. The device name is then
assigned to a real device with a MAC address.

— Revising the configuration and / or the user program in STEP 7, if necessary
— Testing the system

4. Operating the plant - The plant operator performs the monitoring and changing the process data
online, running diagnostics on the system; operator control and monitoring

5. Performing maintenance and modifications.

Configuration of a PROFINET 10O System 10



SIEMENS PROFINET Co-operative Network Training

Co-operative Network Training H v/-//

Lifelong Learning Programme

Configuring the system with STEP 7 - SCENARIO

From Project Creation to Starting Hardware configuration Tool

Hardware Catalog and Insert new GSD File

Configure PROFINET IO Controller

Integrating the Industrial switch (SCALANCE X208) into the PROFINET IO system
;:D Integrating the ET200S into the PROFINET IO system

Integrating the Non SIEMENS PROFINET IO Devices

0 Network transition: IE/PB - Link PN 10 \—

[ iy Ry ]

\
O

Hardware configuration
*Rack, Slots, Electronic Modules
*Addressing S7-300™ Modules
Configuration of the PROFINET
interface
*Assign parameter to PN Interface

— *Assign Device name and IP
Address
*Configuring Alarms

Insert GSD files in Hardware catalog

Insert the 10 Devices form: PROFINET 10 ->
Additional Field Devices and Insert the necessary
components in the configuration table

Adjust the IP address and the device name.

Set 10 Cycle parameters

Adjust Parameter tab

*Configuring Media redundancy <Insert Device from Hardware catalog

tab -Properties of PROFIBUS DP Interface

Frioritized startup -Properties of PROFONET IO
E— Hardware configuration Rack, Slots, Electronic Interface

Modules sIntegration of DP slaves

Assigning a device name to the 10 device ET 200S PN
Configuration of the PROFINET interface
*Synchronization tab
10 Cycle Tab
*Prioritized startup

N «Setting up the communication ports . .
]@l TVETSTTy OT RUSE Configuration of a PROFINET IO System

Configuration of a PROFINET 10O System 11
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™From Creating the project to Starting Hardware configuration Tool

1)generate a new project

) SIMATIC Manager
Fie EEETIT New Project X XJ SIMATIC Manager - Conet_Example 1

User projects | Libraries | Muliprojects |

lame | Storage path ~ Bl B Sl LA N el S i
DAM12_URA D:\EKuoric Progects\Rousse\SPARKY\
S7.Mermary Card PAM73 D:\Ekkrons \Rousse\SPARKYA

 CyclonFierst D:AEKtroni \Pleven_BT\Fiers\ 2 Conet_Example 1 -- D:\Projects\s7proj\Conet_Ex

)DUR_WORK2 DAEKIon \Sevhevo\GRADNI = CE
% €D Conet_Example 1 o MPI(1)
B Mivers123 DAEK ek g ﬁ

Insert Station

project name, _ Tie. tdt [ FLC Yiw Optors Wndow Heb

Name,

D& 1 SIATIC 400 Station |
ixers123 (Project) - I 7 Program » —r———
samzURAGoR) -0 oy StOrage location ~ 4 SIMATIC PC Staton
4 CyclonFikers1 (Project) -- D——Wlu|=cl:\s7plm e ‘ S SIMATIC HMI Station
Exit 6 Other Station
7 SIMATIC 55
Cancel Help 8PGIPC
9 SIMATIC OP
A SIMATIC 200 Station 1
[
Q starting the hardware
configuration tool
2 Conet_Example 1 -- D:\Projects\s7proj\Conet_Ex
= P Conel_Example 1 = Haroware|
[ SIMATIC 300(1)
; 7 7 - -
E University of Ruse Configuration of a PROFINET 1O System

Creating a Project: Select the menu options File -> New or the@'mbol in the
toolbar to open the "New" dialog box for creating a new project or a new library. Enter
the project name in the "Name" box and click the "OK" button to confirm.

Notes

1. The "Storage location (path)" displays the path that was preset in the
SIMATIC Manager under Options -> Customize.

2. As of STEP 7 V3.2, the 'New Project’ Wizard helps you create a new
project.

Insert Station: You insert a new station in the current project by selecting the
menu options Insert -> Station -> SIMATIC 300 Station or SIMATIC 400 Station.

You can then change the name that is automatically given to this station -
"SIMATIC® 300 (1)" - to one of your choice.

HW Config tool helps you configure, assign parameters to and diagnose the
hardware. To start the HW Config tool:

* select a hardware station in the SIMATIC Manager and choose the Edit -->
Open Object menu or

* double-click the hardware object.ﬁm

Configuration of a PROFINET 10O System 12
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Hardware configuration:
inserting components from the "Hardware Catalog"

is a window in the "HW Config“ application you use for
window. The title bar of this

window contains the name of the project and the station name.

To open the "Hardware Catalog":

» select the View -> Catalog menu or
» click the icon I in the toolbar.

If “Standard” is selected as the catalog profile, all racks, modules and interface
modules are available in the "Hardware Catalog" window.

You can create your own catalog profiles containing frequently used elements by
selecting the menu options Options -> Edit Catalog Profiles.

You can add PROFINET IO Device that do not exist in the catalog later on. To
add the device, you use GSD files that are provided by the manufacturer of the
device. To include the Device in the hardware catalog, use the Options -> Install New
GSE Files menu and then Options -> Update Catalog. You will find the new devices in
the catalog under PROFINET 10, Additional Field Devices.

Configuration of a PROFINET IO System
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1. Rack, Slots, Electronic Modules
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Generating a Controller Configuration: ~ This means specifying how the modules
are to be arranged in the rack. This configuration specified by the user is referred to
as the setpoint configuration.

When you open a SIMATIC 300 station in the hardware catalog. Opening the
"RACK-300" contains an icon for a DIN rail. You can insert this in the "Hardware
Configuration" window by double-clicking it (or using drag & drop).

Two rack component lists then appear in the two-part window: a plain list in the
top part and a detailed view with order numbers, MPI addresses and 1/0O addresses
in the bottom part.

If a load current power supply is required, you insert the appropriate "PS-300“
module at slot No. 1 in the list with a double click or by drag & drop.

You select the CPU from the "CPU-300" catalog, for example, and insert it in slot 2
with a double click.

Slot 3 is reserved as the logical address for an interface module (for multi-tier
configurations). If this position is to be reserved for installation of an IM at a later date
in the actual hardware configuration, a DM370 dummy module must be inserted.

From slot 4 onwards you can insert a choice of up to 8 signal modules (SM),
communications processors (CP) or function modules (FM).

You insert modules in a selected slot in the list by double-clicking the module you
want in the catalog.

Or you can insert modules anywhere in the list using drag & drop.

Configuration of a PROFINET IO System
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2. Addressing S7-300™ Modules
Slot No. 1 2 4 5 6 7 8 9 10 11
B = HI=HI=EHIEHI=EHI=EHI=E8I=E
] a E HI=HI=HI=HI=HI=HI=ZEI=E
= = - = 5 = - = =
] =R - - = ~ - - & -
[— HI=EHIEHIEHIEHIEHIERI=E
=1 EHIEH EH EHEREHEHEE
Modules PS CPU SM SM SM SM SM SM SM SM
= | + Address 0.0
= |« Address 0.7
= |+ Address 1.0
=
= |« Address 1.7
=
g ) University of Ruse ® Configuration of a PROFINET IO System

Slot Numbers The slot numbers in the rack of an S7-300™ simplify addressing
in the S7-300™ environment. The position of the module in the rack determine the
first address on a module.

Slot 1 - Power supply . This is the first slot by default. A power supply module is
not absolutely essential. An S7-300™ can also be supplied with 24V directly.

Slot 2 - Slot for the CPU.

Slot 3 - Logically reserved for an interface module (IM) for multi-tier
configurations using expansion racks. Even if no IM is installed, it must be included
for ddressing purposes. You can physically reserve the slot (such as for installing an
IM at a later date) if you insert a DM370 dummy module.

Slots 4-11. Slot 4 is the first slot that can be used for 1/O modules,
communications processors (CP) or function modules (FM).

Addressing examples:
* A DI module in slot 4 begins with the byte address O .
* The top LED of a DO module in slot 6 is called Q8.0 .
Note

1. Four byte addresses are reserved for each slot. When 16-channel DI/DO
modules are used, two byte addresses are lost in every slot!

2. With the S7-300™ (CPUs with integrated DP interface) and with the S7-
400™ you can assign parameters to the starting addresses of the modules

Configuration of a PROFINET 10O System 15
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Configuring the PROFINET IO Controller

~F

“ Education and Culture 0G

Lifelong Learning Programme

General | Addresses | PROFINET | | Time-of-Day
Short description: PN-IO
| Device name: [PN-10-Controller
PSR
' Suppott devucelaolac\emeﬂwﬂm:enchmoeablemdm Properties - Ethernct interface PN.10 (R0/S2.2)
4 |[{ one/oois N Generd  Parometers
5 [ A1a802:8, i N,
6 Type: Ethemet \.\ | )" .
; Device number: 0 ~\ Pt g
3 Address 1921681001 4 -’ ~.
N
10 Networked: yes Properties. 'S
[_ Gateway
1 Comment [Facktens & Do not uze router
Sutne: mask: 255.255255.0 :
" Use router
N - Addeess:
~.,
Sutnet: N
0K =
hein
) el Propertes
1. Select the module, the PROFINET interface s ®
A - Delec |
2. Assign a name to 10 controller s
3. Enter desired IP address and Subnet mask -
4. Confirm window with OK Carcel Help
University of Ruse 1 Configuration of a PROFINET 10 System

Select the module, the PROFINET interface of which should be configured. This
is shown exemplarily by the CPU 315F-2 PN/DP control.

Call the "Properties" dialog box of the PROFINET interface or its port(s) by
double-clicking:

* PN-10 (PROFINET interface X2)

e Port 1 (port 1 of interface X5: X5 P2)
« Port 2 (port 2 of interface X5: X5 P2)

Assign a name to 10 controller

The window with the Ethernet properties of the CPU opens. Enter the desired IP
address and Subnet mask. Click on New to create a new Industrial Ethernet subnet.
Use the suggested entries and confirm all windows with OK.

The CPU has been inserted into the S7 controller with PROFINET 10 network.

Configuration of a PROFINET IO System
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4. Assign parameter to PN Interface

Configuring the PROFINET IO Controller

Lifelong Learning Programme

Properties - PN-10-Controller (R0/S2.2)

¥ s t device replac prTvsrpemen Properties - PN-10-Controller (R0/S2.2)

Interface Diagnostic Addresses
Tope: Ethomet Interface: Coo
Device number: 0

Controller 2043
Address: 192.168.100.1
Networked: yes Propy

Properties - PN-10-Controller (R0/S2.2)

General | Addresses | PROFINET |

NTP Mode

M | I Enable Time-of-Day Synchronization in NTP Mode

Properties - PN-10-Con R0/52.2) 5| Gererl| Addtsses [PROFINET | synctvorizaian| Time-oDay Synchvonzation |
roperties - PN-10-Controller (RO/52.2) 1
[[General | Addresses | PROFINET | & ization | Time-of Day Send clock: v ms
Short description: PN-O 10 communication
Device name: [PN-10-Controller Ci ication Component (PROFINET I0): 50.0 v| %
Max. IRT stations in line: 0

General PROFINET | Synchronization | Time-

@Properties - PN-10-Controller (R0/52.2)

™ Use system settings

CBA communication

I Use this module for PROFINET CBA communication

Communication Component (PROFINET CBA) EE
Possible QoS with cyclic interconnections: [—_ ms

[V 0B 827170 fault task - call at communications interrupt

General | Addresses | PROFINET Time-of-Day Synchronization

Parameter Value
RN Corbguration |
[E] Synchronization role not synchronized
[] Name of sync domain | syncdomain-default
=y RT class RT
[E] IRT option -

| L

7

E University of Ruse

Configuration of a PROFINET 10 System

-

The following PN interface parameters can be edited or displayed via the describing tab:

* General
— Name of the interface of the 10 controller
— IP address
— Subnet mask
— Gateway
* Addresses

— Diagnostics address of the interface of the 10 controller and of the 10 controller itself

* PROFINET

— Send clock (can only be edited in the "Synchronization" tab, if the PN device is not

configured in a sync domain)

— O communication traffic of PROFINET 10 and PROFINET CBA

— Call OB 82 for communication alarm
* Synchronization
— Synchronization role
— Name of the sync domain (can be edited in
— RT class and IRT option
* Time synchronization
— NTP process with update interval

Configuration of a PROFINET IO System

the PROFINET IO domain management)
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Integrating the SCALANCE X208 into the PROFINET IO system
1. Insert Device from Hardware catalog

mo [

Profile:  [Standard ~l

+ (] Drives A

i + ] Gateway
7 + (1 HMI
+ 10

DI16/D016| @ s

E Al47AD2+8, g 5 + (1 SCALANCE W-700

= =1 (£ SCALANCE X-200

+ (Z) SCALANCE X200-4P IR
+ () SCALANCE X201-3P IR
+ () SCALANCE X202:2IRT
+ (2] SCALANCE X202-2P IR
+ (L] SCALANCE X202:2P IR
+ (20 SCALANCE X204 IRT
+ (20 SCALANCE X204 IRT F
¥ (20 SCALANCE X204-2
+ (L0 SCALANCE X204-2LD
+ (ZJ SCALANCE X206-1
+ (I SCALANCE X206-1 LD

:swmvmmuw§§55-¢?vi‘
) |
N =

+ ] 6GKS 208-0BA00-2
g Y20
; g Y40
o V4.2
:

E University of Ruse 1 Configuration of a PROFINET 10 System

In the hardware catalog, navigate to PROFINET 10 -> Network Components ->
SCALANCE X-200 -> SCALANCE X208 Select order number and version of your
switch.

Use drag & drop to move it to the PROFINET network.

Configuration of a PROFINET 10O System 18
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@ = T Integrating the SCALANCE X208 into the PROFINET IO system v
2. Assign Device name and IP Address
e Properties - Ethernet interface SCALANCE-X208
2 General  Parameters |
X1 Properties - SCALANCE-X208
X2
et _] General | |dentification | Management |
’;2 2 2 Short descption SCALANCE X208
@S :
; E Ejllzggss vz ] | e 1321681002 Qaent
3 ] g Subnet mask x
57; Order No. / Firmware:  6GKS 208-0BA10.24A3 /V4 2 Addess [12768702
g Family: SCALANCE X-200 Subnet
If you want to operate IE  [Device name ——
Switches X200 that were
previously configured over E=Deee—
PROFINET without GSD fie: GSDMLV2.2-Siemens 00245
PROFINET functionality, the | oK Cancel Help
devices must be reset to the
factory defaults. Node / PN 10 system
You can do this with the | . : —
"Reset to Factory Defaults" o H =l [ERCERETI0E e IO
function in the Web Based IP address 192.168.100.2 Ethemet...
Management or by pressing | & assign P addess via 10 controler
the button when you turn on
the power supply. (Comment
E University of Ruse 1 Configuration of a PROFINET 10 System

Double-click on the module to open the Properties dialog box of the module. In

this dialog box, you can enter
= the device name,
» the GSD XML file to be used and
» the IP address to be assigned.

To change the device name, enter the new name in Device Name.

Use the Change Release Number... button to select the GSD XML file to be used
by the system. It is recommended that the most current version be used. Close the

window with OK

Use the Ethernet... button to enter the IP address of the SCALANCE X208. The
system specifies a free IP address in the STEP7 project, it can be adjusted as
desired. The address is dynamically assigned during startup of the controller. Close

the dialog boxes with OK.

Configuration of a PROFINET IO System
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1 Integrating the SCALANCE X208 into the PROFINET IO system
3. Configuring Alarms

Lifelong Learning Programme

Properties - SCALANCE-X208
X2 PM-10-Cont|
22P1 [ Port7 _] General | Add | P |
x2r2||§ Pouz
3 Short description: SCALANCE-X208
4[] oie/mois)
5 214740248, 8-port switch (8 x RJ45); PROFINET 10 device; PROFINET interface and 8 ports;
3 firmware V4.2
! elect the switch Adjust Alarms in Parameters tab
?0 I Order no.: BGKS 208-0BA1 DAZA;A:V o
11 1 Hardware revision level: 1 o -’ Properties - SCALANCE-X208
1 Software revision level: V42 .~
I = General | Add P. |
k Name: -1
1 o Value
1 7 Sk | Parameters
=14 Alarm setting |
1) SCALANCE X208 =
ﬂﬂ 0 [£] Redundant power supply [Not monitored
ot | (3 ... | Comment [E] C-PLUG error | Not monitored

Properties - SCALANCE-X208

PG e "
7 A For 7 FidE ouble —click and open Tz Gl A |
A7 Pt 2-RidE " H A’ 0% ener esses | Parameters
iy e Object Properties" tab 7 - -
A7 Pt S - RE s Diagnostic Address:
A7 Pt s -Rid5 0¥
XA P& -RdE | Diagnostic address: <« System default
A4 | Pt - RI4E EYJ,W_
AT Pt &-Rid5 2053
R University of Ruse 0 Configuration of a PROFINET IO System

1. To open dialog with the general settings, select the device whose settings you
want to change. In the lower half of the station window, there is a detailed view of
the selected device.

2. Double-click on slot 0 to open the properties dialog of the PROFINET interface. As
an alternative, the properties dialog can also be opened by right-clicking on slot 0
and selecting the "Object Properties" entry from the context menu.

3. Then select the "Parameters"” tab. Here, you can make the following settings:
Redundant power supply:

= Not monitored -The failure of one of the two power supplies does not
cause an alarm to be generated.

= Monitored -The failure of one of the two power supplies causes an alarm.
C-PLUG

= Not monitored -No alarm results from a C-PLUG error.

= Monitored - A C-PLUG error causes an alarm.

4. On the Diagnostic Address, the Switch reports for synchronization errors or media
redundancy errors of the 10 controller using this diagnostic address providing that
the 10 controller supports this function.

Configuration of a PROFINET IO System

Co-operative Network Training

20



SIEMENS PROFINET

Co-operative Network Training n ~=
S Integrating the SCALANCE X208 into the PROFINET IO system "o
4. Configuring Media redundancy tab
|< Properties - PN-10 (X1) 9 elect Mediz
)] (1) scaance s Add’Aeisesa} 1 éy;e[ Media Redundancy | «
e | _srerdescision PNIO e ’
General | Addresses | 10 Cy::l.e
box MAE Confaacti mrpdomain-1
Order no. @Domm IS default-mrpdomain
Hardware revision level: @ Role [Not node in the ring
Software revision level Ring port 1 {
Has PN IO @ Ring port 2 [
: Ll
I Prioiiized statup | "Manager" if you want the device to operate as redundancy manager.

1.

2.

"Client" if the device is part of a redundant network.
"Not node in the ring" if no medium redundancy is configured

=N
@J University of Ruse 2 Configuration of a PROFINET IO System

Open the properties dialog of the PROFINET interface by double-clicking on the PN-IO
slot in the lower half of the station window (detailed view of the selected device). As an
alternative, the properties dialog can also be opened by right-clicking on the PN-IO slot
and selecting the "Object Properties" entry from the context menu.

And go to the "Media Redundancy" tab. You can set the following parameters in the
"MRP configuration" box to configure MRP for the device:

e Domain

All devices configured in a ring with MRP must belong to the same redundancy domain. A
device cannot belong to more than one redundancy domain. Select the same domain for
all devices of your ring from the drop-down list ("mrpdomain-1").

If you leave the setting for "Domain” as the factory set "default-mrpdomain”, the factory
settings for "Role" and "Ring ports" also remain active.

The MRP settings remain in effect following a restart of the device or following a power
down and hot restart.

e Role The choice of role depends on the following uses:

You want to use MRP in a ring topology only with Siemens devices and without
monitoring diagnostic interrupts - Assign all devices to the "default-mrpdomain”. The
device that actually takes over the role of redundancy manager, is negotiated by Siemens
devices automatically.

You want to use MRP in a ring topology that also includes third-part devices or you want
to receive diagnostic interrupts relating to the MRP status from a device (see "Diagnostic
interrupts”) - Select the "Manager" role for one device (and one only) that will be
r?durﬂdancy manager in the ring. With all other devices in the ring topology, select the role
of "Client".

You want to disable MRP - Select the option "Not node in the ring" if you do not want to
operate the device within a ring topology with MRP.

Configuration of a PROFINET IO System
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4. Configuring Media redundancy tab - Continued

Properties - PN-10 (X1) @

] () scaancesom A'dgeseesfl‘(] Cycle | Media Redundancy |  _ -
; e | - shor desciption: PNAO TS ’
I‘?' SCUANCE X208 |4 General | Addresses | 10 Cycle*| Media Redundancy
A7
A7 . MRP Configuration .
! alog|box = mrpdomain-1
B Order no.: @ Domain IS default-mrpdomain
L Hardware revision level: @ Role [Not node in the fing
r Software revision level @ Ring port 1 [
L " .
ks | Ring port 2 [
Ll
I Prioiiized statup | "Manager" if you want the device to operate as redundancy manager.

"Client" if the device is part of a redundant network.
"Not node in the ring" if no medium redundancy is configured
o)

Q To ensure problem-free operation when using a third-party device as the redundancy manager in the ring, make
sure that you assign the fixed role of "Redundancy client" to all other devices in the ring, before you close the ring.
Otherwise, there may be circulating data frames that will cause a failure in the network.

Q If you reset to the factory settings, the ring port settings are also reset. With the appropriate attachment, a ring node
that was previously correctly configured can cause circulating frames and a loss of the data traffic.

Q If you reset to the factory settings, the MRP role of the device is also reset. If you are operating a third-party device as
the redundancy manager in the ring, this may cause loss of the data traffic.

U

= Configuration of a PROFINET IO System

s
M University of Ruse

= Ring port 1/ring port 2 - Here, select the port you want to configure as ring port
1 and ring port 2. The drop-down list shows the selection of possible ports for each
device type. If the ports are specified in the factory, the boxes are grayed out.

= Diagnostic interrupts

Select the "Diagnostic interrupts” option, if you want

diagnostic interrupts relating to the MRP status to be output on the local CPU. The
following diagnostic interrupts can be generated:

0 Wiring or port error - Diagnostic interrupts are generated if the following

o

errors occur at the ring ports:
v" A neighbor of the ring port does not support MRP
v" Aring port is connected to a non-ring port
v" Aring port is connected to the ring port of another MRP domain.

Interruption / return  (redundancy manager only).If the ring is interrupted
and when the original configuration returns, diagnostic interrupts are
generated. The occurrence of both interrupts within 0.2 seconds indicates

an interruption in the ring.

Configuration of a PROFINET IO System
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5. Prioritized startup

| . Properties - PN-I0 (X1) X

- Addlesses[ 10 Cycle \ Media Redundancy|
4855 | (1) SCALANCEX208 1
- Short description: PN-O
DOX

Order no.

Hardware revision level:

Software revision level:

Name: [PN-I0]

/ If you configure MRP in a ring, you cannot use t&
S "prioritized startup" function in PROFINET applications
oritized startup) n ;
_ on the devices involved.

If you want to use the "prioritized startup" function,
then disable MRP in the configuration.

The start-up times for
Prioritized Start-Up are
reduced to 2 seconds

In the STEP 7 configuration, properties dialog of the
PROFINET interface > "Media redundancy" tab >
"MRP configuration" box, set the role to "Not node in

@ ring" in the “mrpdomain1“ domain.

=N
@J University of Ruse = Configuration of a PROFINET IO System

Prioritized startup

Select the "Prioritized startup” check box to speed up the startup of the 10 device
(earlier entry into data exchange between controller and device). The check box can
only be selected in the following situations:

= The IO controller you are using can prioritize selected 10 devices during
startup.

= The IO device you are using supports prioritization.

Within a PROFINET 10 system, you can only prioritize a certain maximum number
of 10 devices that depends on the IO controller you are using. To achieve the fastest
startup times, you should also keep the following points in mind:

= In the port properties of the IO device, select a concrete transmission
medium (for example TP/ITP at 100 Mbps full duplex) and select the
"Disable autonegotiation” check box. This can save up to three seconds
startup time. Note: This requires, in particular, the use of dedicated cable.

= If supported by the 10 device, use a fixed IP address assignment for the 10
device. You can do this by deselecting "Assign IP address via 10 controller"
on the 10 device and initializing the 10 device using the "Primary Setup
Tool" or the "Lifelist".

* Where possible, use fast starting 10 modules in modular 10 device (for
details, refer to the relevant module description).

Configuration of a PROFINET IO System
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ﬂ:' (1] SCALANCE-208

siot| [§  Module |
e
X7

b W [
XI | P& BIs5

v I o= Do

P

Co-operative Network Training

Integrating the SCALANCE X208 into the PROFINET IO system
5. Configuring the topology

Local port:

Medum:

57l P2 5 Qpen dialog bok
XA Awd Ales

Partners

Port Interconnection

IMATIC 300(11\SCALANCE X208\Port 1 - RJ45 [X1 P1
Copper Partner port:

Local port

—

Only for fiber-optic cable

=

Partner port

You can interconnect
devices under "Partner
port" if:

* The port is connected
to the Ethernet subnet

» Other PROFINET
devices are connected
to a port on the subnet

* The devices support
topology configuration

—

Alemnating partner ports:

IAny partner

Alernating partner port
SIMATIC 300(1)\PN-I0 (CPU 315F-2PN/DP)\Port 1 (X2 P1)

SIMATIC 300(1)\PN-0 (CPU 315F-2PN/DP)\Port 2 (X2 P2)
SIMATIC 300(1)\Siemens-Coupler\Port 2 (X1 P2)
SIMATIC 300(1)\Siemens-Coupler\Port 1 (X1 P1)

<]

Cable Data

5

-

This area is 5nly available-if the device supports IRT
and/no alternating partner is configured.

Lifelong Learning

o1

Cancel |

Help

B University of Ruse

24 Configuration of a PROFINET IO System

Procedure

1. Double-click on the required port to open its properties dialog. As an alternative,
the properties dialog can also be opened by right-clicking on the relevant port and
selecting the "Object roperties” entry from the context menu.

2. Then select the "Topology" tab.

Partner-Port

Here, you can configure the appearance of the topology to be monitored. To do
this, select the port of another device from this configuration in the "Partner Port"
menu that is connected to the currently selected port:

e if you want alternating ports to be monitored, select the entry "Alternating

partner port".

e If you do not want to monitor the topology, select "Any partner". This is also
the default setting.

Alternating partner ports
Here, select all the ports you want to be monitored as alternating partner ports.

Configuration of a PROFINET IO System
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5. Configuring the topology - Continued

<

Properties - PN»IO@N! 1@'U45 (X1 P1)
JGenefd dxd}i:sses Topology UDI'OHSI

- :| (1] SCALANCE-208

L e

SI;( [ Modue | Y Cornetticn

A7 Transmission medium / duplex: [Au:omahc sellings LJ
Automatic settings -~

Ope

MW A3 A5 = box Automatic settings (monitor)

A7 Pl s - Flds TP Z1TP 100 Mbps full duplex

X7 FwnE AT TP /71TP 10 Mbps half duplex

v ‘H— TR I TP /1TP 10 Mbps full duplex
W& RIS
A e PO ae TP/ ITP 100 Mbps half duplex v
r

I End of detection of accessible nodes

™ End of topology discovery

Ensure that the setting for the local port and the partner port are identical.

=N
M University of Ruse » Configuration of a PROFINET IO System

Connection: If necessary, you can enter fixed port settings here. By default,
"Automatic setting” is already selected. Usually, this setting will provide smooth,
problem-free communication.

Automatic settings: Recommended default setting for the port. The transmission
settings are automatically "negotiated" with the partner port. "Autonegotiation” is also
automatically enabled with this setting.

Automatic settings (monitor) : diagnostics. Examples of port diagnostics: the link
status is monitored, in other words, diagnostic information is generated for link down
and the link power budget is monitored for fiber-optic ports.

TP /ITP at x Mbps full duplex (half duplex): Sets the transmission speed and
full duplex / half duplex mode. The effect depends on the setting "Disable auto-
negotiation “.

_ Disabled: Depending on the module type, the "disabled" option may be offered
in the drop-down list. You then, for example, prevent access to an unused port for
security reasons.

Configuration of a PROFINET 10O System 25
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i ~ ' Integrating the ET200S into the PROFINET IO system o rognne
1. Insert Device from Hardware catalog. Rack, Slots, Electronic Modules
Find: i
. Select 10 = LY
Device Profie. | Stencaid ~l
Xi
x2  [[§ pwio J _T — =TT }\
= PROFINET 10 ~
x2rr|[d Pon 7 FUE & 12) Siemenz + (] Additional Field Devichs
X2rR2( Pori2 =g
5 g © @ Diivos
0 + ) Gaeway
) w0 HMI
:J:I (21 Siemens-Coupler Power Module =@ ‘,,C
cot| [ Module Crdr numbsr # O ET °° PN
| W o
7AW Aves \ [ e =3 ET 2003
NI A 207 ; -
1 [T PITFTCo8 88V EST 138 ACAAIAAR0 2028 *-gg IMIS1-3PN
2 201 DC24V HF ~J1314BB010AB0 0.0..0.1 + IMI51-3PN
3 |4 201 DC24v HF BEST 13T™RE01-06B0 1.0..1.1 + ‘M]zli E‘l FUV;.D
4 200 DC24V/0 54 HF [BEST 1324BB0 0.0..01 + @@ IMISI-3PNFOVED
© || 200 DCotV/05A HF }S_EST 132.4BB01 0B 1.0..1.1 | OUtPUt addresses’ + IM151-3 PN FO V6.1
5 band model IMI51-3 PN HF
7 IM151-3 PN HF V4.0
z Input addresses, SR
s band model [ select 10 = MISLE PALHEVS.O
W
Modules - o TEEETE
. 1 (1 Speciel modules
E University of Ruse * Configuration of a PROFINET IO System

Drag-and-drop IM151-3 PN from the PROFINET IO > I/O > ET 200S catalog to
the PROFINET IO system.

From the hardware catalog, drag-and-drop the various ET 200S modules into the
configuration table, according to the physical installation of the PROFINET 10
devices.

In the field devices (IO Devices) of type ET 200S requires placement of power
modules in accordance with the required input / output configuration

Configuration of a PROFINET IO System
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o =T |ntegrating the ET200S into the PROFINET 10 system e
2. Assigning a device name to the 10 device ET 200S PN (Offline).
Properties - Siemens-Coupler a
eneral | Identiication |
e /E Short desciiption: IM151.3PN
x2rr FUE R Sigmens
x22[[] Poi2 ﬁ PROFINET 10 device interface module IM 151-3 PN HF (ERTEC200) for ET 2005 A
3 g electronic module, suppots packing; PROFINET interface and 2 ports; Fw
3 Update via bus; port diagnostics; I&M functionality; IRT and prioritized startup; 3
5
5 Otder no. / Fimware:  BES7 151384230480 / V6.0
ﬂz’ (21 Siemens-Coupler Famiy: ET200
clot| [§ Modae Order numbsr laddress | Qo Device name: [Siemens-Couplei]

X7 [ Aia Node / PN |0 System
XAl A7
Frr Device number: [2 _-J |PROFINET-0-System (100)
PM-E DC24_48V BEST 138-4CAS004B0
201 DC24Y HF BEST 1314EB01 JAB0 0.0..01 IP address: 192168.100.3 Ethernet...

201 DC24Y HF BEST 131-46B0104B0 1.0..1.1
200 DC24V/054 HF BEST 132:4BB01-04B0 0.0.. =
200 DC24W/05A HF |BEST 132 4EB01-0AB0 1.0..

Device names, IP addresses and MAC addresses must be assigned, so that an
10 device can be uniquely assigned to an IO controller.

R University of Ruse z Configuration of a PROFINET 10 System

Double-click on the IM 151-3 station to open the Properties window of the head
module. In this window, you can adjust the IP address or the device name. The
device name Siemens-Coupler is used here. Confirm with OK.

The CPU 31x-2 PN /DP will automatically assign further IP addresses in
ascending numerical order starting from the configured base IP address (IO
controller) provided this option is not deactivated.

The IP address can be changed within the permissible range in the "Edit IP
addresses" window, if necessary.

Configuration of a PROFINET IO System
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3. Assigning a properties to PROFINET Interface.

Properties - Siemens-Coupler

:5:' (2! Siemens-Coupler

Gereral | Adcresses F'alamelers]

Integrating the ET200S into the PROFINET IO system

Lifelong Learning P

Slot| [§ Modile COrder numbsr | address | G add

O Siemens-Loupler  SESF 157-FAZ-AREL ESseimetee e

e Wa = peranter |

91 wn ~ = General header paramsters |

KA Pz < — —

1 PM-E DC24 48V |BEST 198-4CAS00AR0 R - s il

2 201 DC24Y HF |SEST 13148881 J4B0 0.0..0.1 Sl pelrenee pi Ry R

3 [[{ 201 DC24V HF __[eEST 131466016B0 . [1.0.1.1 (5] 1nput referzn-c junction R O

4[4 200 DC24V/05E HF [BEST 1324EB01 08B0~ 0001 |

5 200 DCAV/O5A HF %essne:umm 0480 S B (X | For the effects on the reaction

& SR Pi_perties - PN-I0 - Port 1 (X1 P1) time with a setting "> 1 m",
RE General| Addesses Topoogy | Optons | refer to the relevant manual.

" General| Addesses Synchionization | 10 Cycle | T

- - Port Interconnection

Partner port Any partner

ARemating partner ports: |
Connection

Focto Send cock ms] r

Boundaries

Watchdog Tine

Nunber of accepted updste cycles with missng 10 data

Walchdog tine s}

Local port IMATIC 300(11\Siemens-Coupler\Port 1 (X1 P1)}
Parameter Value B —
T Medun Localpot  [Copper Patner port
[E] Synchronization role not synchronized Cable name: [ |
(&) Name of sync domain syncdomain-default
= T
S R7 e Paitners Properties - PN-10 - Port 1 (X1 P1)

General | Addresses | Topology Options |

Transmissi sion medium / duplex

¥ End of sync domain

[utomabe settngs monten _____________1J|

E University of Ruse *

Configuration of a PROFINET 10 System

Bus length
<1 m: The default setting for the maximum bus length is 1 m.

>1 m: The bus length of the ET 200S is > 1 m and can be up to 2 m. However,
this setting will increase the response time of the ET 200S.

Interference frequency suppression

Reference junction slot

Reference junction input

Configuration of a PROFINET IO System

Double-click on slot 0 to open the properties dialog of the PROFINET interface. As
an alternative, the properties dialog can also be opened by right-clicking on slot 0
and selecting the "Object Properties" entry from the context menu.

Then select the "Parameters” tab. Here, you can make the following settings:

The interference frequency suppression parameter applies to all analog electronic
modules. This parameter is also used to specify the integration and conversion
time of the various modules.

See the technical data for the analog electronic modules.

-This parameter allows you to assign a slot (none, 2 to 63)
with a channel for measuring the reference temperature (calculation of the
compensation value).

-This parameter can be used to set the channel (0/1) for
measuring the reference temperature (calculation of the compensation value) for
the assigned slot.
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3.1. Synchronization tab

This tab displays the
synchronization properties of
General | Addiesses  Synchronization | 10 Cyce | the 1O controller.

/\ See slide 16 )

Properties - PN-10 (X1)

2 :I (2) Siemens-Coupler
Siot| [§ Module

| Double Click
3 Siomens Louplor

Parameter Value
Q= | Configuration | Ao ]
[#) Synchronization role notsynchronized |
(&) Name of sync domain syncdomain-def ault
General IAddesses] Synchronization | 10 Cycle =4 RT class RT
[£] IRT option ---
Short description: PN-O
Properties - PN-10 (X1)
General | Addresses | Synchionization 10 Cycle |
Order no.: Cpcatsime
Hardware revision level e >
Software revision level Factor Send clock [ms]
X PN Update t v - - 1.000
Name: [PND pdate time [ms} [2.000 ~l = |2 =] x|
™ Prioritized startup Watchdog Time
Number of accepted update cycles with missing 10 data 3 L‘
‘Watchdog time [ms} 6.000
R University of Ruse * Configuration of a PROFINET IO System

Synchronization tab displays the synchronization properties of the 10 controller.

Synchronization Role: The role of the PROFINET device with respect to synchronization:
A "sync master" transmits sync signals at equal time intervals; "sync slaves" synchronize
themselves with this signal. “Not synchronized *“ is selected, if the device is not to take part
in synchronized data exchange (IRT).

In the synchronization role "not synchronized ", the RT class "RT" is set. If "sync master"
or "sync slave" is selected as the synchronization role, RT class "IRT" is set automatically.

The name of Sync Domain matches the name specified in the 10 controller:

With RT class you can only select classes supported by the device. The following real-time
classes are available:

= RT: Transfer of data in prioritized Ethernet frames, not in isochronous mode. The
required bandwidth is in bandwidth reserved for cyclic data.

= |RT: Transmission of data in isochronous mode with high stability for time-critical
applications (for example motion control). The required bandwidth is in bandwidth
reserved for cyclic data.

= |RT*: Transmission of data in isochronous mode with high stability for time-critical
applications (for example motion control). The topology must be planned.

IRT option can be selected only for IRT classes. The two available options differ in terms
of deterministic:

= High flexibility : A fixed bandwidth is reserved in the transmission resources for
real-time communication. The "high flexibility" allows simple planning and
expansion of the plant.

= High performance : A fixed bandwidth is reserved in the transmission resources
for real-time communication. Topology planning optimizes the data traffic and
speeds it up further. The "high performance" option requires configuration of the
topology.

Configuration of a PROFINET 10O System 29
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3.2.10 Cycle Tab

48| 12) Siemens Coupler Properties - PN-10 (X1)

| Double Click
) Siemens Loupler

General | Addresses Synchr

Integrating the ET200S into the PROFINET IO system

Lifelong Learning Progra

onization | 10 Cycle |

Parameter

[&] Synchronization r

-/ RT class
(&) IRT option

Short description: PN-O

The update time can only
be changed when there are
no synchronized
PROFINET IO devices in
the 10 system

Order no.
Hardware
Software

Sk | Configuration

[&] Name of sync domain

AAization IDEycIe]

Value

notsynchronized
| syncdomain-default
_T -
Send clock set in the
sync domain.
See slide 16

ole

fived factor 4

Factor

Send clock [ms]

Name: [PND Update time [ms} 2,000 ~ =2 ~] x [1000
Maximum watchdog
T Piatiad st Watchdog Time time: 1.92 seconds.
Number of accepted update cycles with missing |0 data: 3 ﬂ
Watchdog time [ms} ,SIJGJ—
E University of Ruse % Configuration of a PROFINET IO System
Mode:
The following can be set:
= “Automatic”: STEP 7 finds the best solution for the user. The update time

is kept as short as possible and as high as necessary, so that no errors or

warnings can occur.

"fixed update time": The updat

e time of the 10 device is set to a fixed

value by the user. With this setting, errors are possible in the consistency

check.

"fixed factor": The user sets the

reduction ratio with which the 10 device is

updated (for example, factor 2 for updating on every second clock pulse

sent).
Factor - Reduction ratio.

Number of accepted update cycles with missing 10 data -

To make adaptations

in problem situations, you can change the default number of accepted update cycles

with missing 10 data (for example durin

g commissioning). This action will also

indirectly change the watchdog time. Exceeding the watchdog time will result in an

error reaction (the 1O device switches its ou
Watchdog Time

- Product of "Update Ti

tputs to a safe state).
ime" x "Number of accepted update cycles

with missing 10 data". Maximum watchdog time: 1.92 seconds.

Configuration of a PROFINET IO System
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3.3. Prioritized startup

Co-operative Network Training n ~=

—I— Education and Cultre 0G|
Lifelong Learning Programme

4855 (2) Siemens Coupler

q Double Click
I’-_m Properties - PN-10 (X1)

The check box can
only be selected if
the 10 controller you
are using can
prioritize selected 10
devices during

General lAddesses[ Synchronization | 10 Cycle |

PMEDC24.48vV__ | Short description: PN-O
2DI DC24V HF
2DI DC24V HF
2D0 DC24V/054 HF
2D0 DC24V/0.54 HF |

Order no.:
Hardware revision level:
Software revision level:

Name: |PN-D

Prioritized startup

startup.

University of Ruse s Configuration of a PROFINET IO System

Prioritized startup

Select the "Prioritized startup” check box to speed up the startup of the 10 device
using device-internal functions (data exchange between controller and device starts

earlier).

The check box can only be selected if the 10 controller you are using can prioritize
selected IO devices during startup.

Within a PROFINET 10 system, you can only prioritize a certain maximum number
of 10 devices that depends on the 10 controller you are using.

To achieve the fastest startup times, you should also keep the following points in
mind (in some situations, the individual actions will speed up the startup even without
selecting the "Prioritized startup” check box):

In the port properties of the IO device, select a concrete transmission
medium (for example TP/ITP at 100 Mbps full duplex) and select the
"Disable autonegotiation” check box. This can save up to three seconds
startup time.

Note: This requires, in particular, the use of dedicated cables.

If supported by the 10 device, use a fixed IP address assignment for the 10
device. You can do this by deselecting "Assign IP address via IO controller”
on the 10 device and initializing the 10 device using the "Primary Setup
Tool" or the "Life list".

Where possible, use fast starting 10 modules in modular 10 device (for
details, refer to the relevant module description).

Configuration of a PROFINET IO System
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3.4. Setting up the communication ports
Properties - PN-10 - Port 1 (X1 P1)
ﬁ:] 2) Siemens-Coupler
General | Addresses Topology | Options |
Sot| [§ Module Order number
’ Siemens-Loupler | EES7 157-F8A23-0380 Port Interconnection
A7 FNASG
Local port [SIMATIC 300(1\Siemens-Coupler\Port 1 (X1 P1)
A7 A2 Medium: Local port: s : .
1 PME DC24. 48V |5ES7 138.4CAB00ABD This section _l
2 201 DC24V HF [6ES7 131-4BB01-04B0 Cable name: shows the
3 201 DC24V HF [6ES7 131-4BB01-04B0 name of the
4 2D0 DC24V/70.54 HF [BES7 132-4BB01-0AB0 S local port
5 2D0 DC24V/0.56 HF |6ES7 132-48B01-0480 ocal port.
Partner port Any partner
Properties - PN-10 - Port 1 (RO/S2/X2 P1 . p3
e
SIMATIC 300(1)\PN-10 (CPU 315F-2PN/DP\Port 2 (X2 P2)
General | Addresses | Topology Options | SIMATIC 300(1 ASCALANCE X208\Port 2 - RJ45 (X1 P2)
SIMATIC 300(1\SCALANCE X208\Port 3 - RJ45 (X1 P3)
Connection SIMATIC 300(1\SCALANCE X208\Port 4 - RJ45 (X1 P4)
: ) SIMATIC 300(1\SCALANCE X208\Port 5 - RJ45 (X1 P5)
Transmission medium / duplex [Auomahc settings SIMATIC 300(1)\SCALANCE -X208\Port 6 - RJ45 (X1 P6)
SIMATIC 300(1\SCALANCE X208\Port 7 - RJ45 (X1 P7)
r Automatic setings (moritor) SIMATIC 300(1\SCALANCE X208\Port 8 - RJ45 (X1 P8)
TP /1TP 100 Mbps full duplex I I
TP /ITP 10 Mbps half duplex
Bourdases TP 71TP 10 Mbps full duplex )
TP /1TP 100 Mbps half duplex The window shows the ports on all
™" End of sync domain devices that support the function
I~ End of detection of accessible nodes topology and are not yet connected
[~ End of topology discovery to the network
E University of Ruse ® Configuration of a PROFINET IO System

Setting the communication ports is done by filling in the tables "Topology" and "Options".
See slides 23 and 24

Port Interconnectiontab  shows the name of the local port.

Partners tab - Select the required partner port from the "Partner port" drop-down list. You
can interconnect devices under "Partner port" if:

= The port is connected to the Ethernet subnet
= Other PROFINET devices are connected to a port on the subnet
= The devices support topology configuration

In Option tab/Connection - you can enter fixed port settings here. By default, "Automatic
setting" is already selected. Usually, this setting will provide smooth, problem-free
communication.

Boundaries are the boundaries for the transfer of certain Ethernet frames. The following
boundaries can be set at a port:

="End of sync domain" - Sync frames transferred to synchronize nodes within a sync
domain are not forwarded.

*"End of detection of accessible nodes" -DCP frames for detecting accessible nodes are
not forwarded. Ports downstream of this port can then no longer be displayed in the list of
accessible nodes. Ports downstream from this port can no longer be reached by the
controller.

="End of topology discovery" - LLDP frames for topology discovery are not forwarded.
Note the following restrictions:
= The individual check boxes can only be set if the port supports the corresponding feature.
= |[f a partner port was selected for the port, the following check boxes cannot be set:
- "End of detection of accessible nodes"
- "End of topology discovery"

= |f the "Disable autonegotiation” check box was selected, none of the boundary check boxes
can be selected.

Configuration of a PROFINET 10O System 32
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3.5. Setting up the communication ports/ Disable autonegotation

Properties - PN-10 - Port 1 (X1 P1)

General | Addresses | Topology Options I

Connection ﬁutonegotiation - operating
Transmission medium / duplex [TP/ITPwUMbpslullduplex parameters of the connected
network are detected and the
V' Disable autonegatiation data transmission speed and
transmission mode are optimally
set.
::I PHY ” PHY I:#:‘j::::::::x::::::::@::‘ PHY || PHY }:_—
Crossover cable
Switch Switch
PHY .T{:::‘,:::':"'_><:":':" PHY
Crossover cable
Terminal device Terminal device
< yam i |
A t 1 PHY PHY H——
, =H e L R
Patch cable
—\ Teminal device Switch
P.)u University of Ruse % Configuration of a PROFINET IO System

Disable autonegotiation  check box can only be controlled when you have
selected a concrete medium (such as TP/ITP with 100 Mbps full duplex). The check
box has no effect with the automatic setting.

When the check box is selected, the defined setting of the port is forced, such as
required for a quick start of the 10 device. You need to ensure that the partner port
has the same settings since the following functions are disabled with this option:

= Autonegotiation (operating parameters of the connected network are
detected and the data transmission speed and transmission mode are
optimally set)

= Autocrossover - automatic crossover of send/receive lines (depending on
the devices involved)

= Autopolarity (also depending on the devices)
When the “ Disable auto-negotiation" option is enabled:

= Make sure that you use the correct cable (see below)! Even with this
setting, the port is still monitored.-

= |f the above option is disabled you can use both crossover and patch
cables. The transmission rate and duplex mode are set automatically and
monitored as in "Automatic settings (monitor)". If the automatic settings do
not match the selected setting, a diagnostic event is generated.

Configuration of a PROFINET 10O System 33
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O Insert GSD files in Hardware catalog (slide 12)
O Insert the 10 Devices form PROFINET IO -> Additional Field Devices (slide 25)
O Insert the necessary components in the configuration table (slide 25)
O Adjust the IP address and the device name. (slide 26)
O Set IO Cycle parameters (see slide 29) = % PROFINET 10
. -] Additional Field Devices
0 _Adjust Parameter tab =@
it Ethemet(1}: PROFINET-0-System (100) n ‘T’%“éi??ﬁammm -
1 PS 307 54 T (3 Inline
2 CPU 315F + 3@ FLIL 24 BK-PN-PACV1.0
X7 MPOP  lld & (3) Phoenix §[4]WAG (E16k3103 —1 = (1 WAGO/0-SYSTEM 750/7
X2 PN-O0 z = 750 0% 1)
LR o L 0 +-(_] Analog Input Modules
x2P1|[4 Port1 222727 ﬂ i 1 =
----- 8 + (1] Analog Output Modul
el | | | - | [} PR R
3 -1 (L] Digital Input Modules
& %-400* 2DI(-2 BIT 1)
-401 2DI(+6 BIT 1)
:Jﬂ {4) WAGO-Coupler 01% 2DI(-2BIT I}
Order Number Diagnostic address
75x-400
2 |[§ 75501 2DD(+6 BIT 0) [75x-501 15
Example refers to WAGO
System 750/753

R University of Ruse

i Configuration of a PROFINET IO System

Usually GSD files PROFINET IO devices are not manufactured by SIEMENS, are
not included in the hardware catalog of HW Config Tool. To add the device, you use
GSD files that are provided by the manufacturer of the device. To include the Device
in the hardware catalog, use the Options -> Install New GSE Files menu and then
Options -> Update Catalog. You will find the new devices in the catalog under
PROFINET 10, Additional Field Devices.

From the hardware catalog, drag-and-drop the various 10 Device modules into
the configuration table, according to the physical installation.

Configuration of a PROFINET IO System
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Adjust Parameter tab

! roperties - WAGO-Coupler
General | 10.Gycle |

Short description: WAGD-750-340

Order No. / Fimware: ~ 750-340 7 00.xx (01)

Node / PN 10 system

Co-operative Network Training

Family: ‘WAGOD/0-SYSTEM 750/753
Device name [lWA50 Couplel
GSD file: gsdmi-v2.0-wago-series750_753-20070115.xml

Device number: 4 ﬂ
IP address: 1921681005

I

=3

Properties - WAGO-Coupler

General 10 Cycle [

Update Time

e x
Factor Send clock [ms]

Update time [ms} [4.000 | = |4 ~] x [1000

Watchdog Time
Number of accepted update cycles with missing 10 deta N
Watchdog time [ms} o0

Example refers to
WAGO System
750/753

E University of Ruse
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Configuration of a PROFINET 10 System

B
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—— Integrating the Non SIEMENS PROFINET IO Devices s

Insert GSD files in Hardware catalog (slide 12)

Insert the 10 Devices form PROFINET IO -> Additional Field Devices See (slide 25)

Insert the necessary components in the configuration table (slide 25)

Adjusting the IP address and the device name. (slide 26)

Set 10 Cycle parameters (slide 29)

Double-click on slot O to open the properties dialog of the PROFINET interface.

The "Parameters"” tab shows you the parameters for the 10 device. These

parameters, their representation and the default settings are contained in the GSD file
for the 10 device. For explanations of each parameter, refer to the manual for the 10

device.

See slide 29 for setting 10 Cycle parameters

Configuration of a PROFINET IO System
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Insert GSD files in Hardware catalog (slide 12)

Insert the 10 Devices form PROFINET IO -> Additional Field Devices See (slide 25)

Insert the necessary components in the configuration table (slide 25)

Adjust the IP address and the device name. (slide 26)

Set IO Cycle parameters (slide 29)

Adjust Parameter tab

a
a
Q
Q
a
a

A port that is physically present in a module but is not available as a

4) WAGD- . . .
- o port submodule in the STEP 7 environment, is referred to as a default port.
g Such ports are only displayed in the Topology Editor (i.e. they are not
in the configuration table) and can only be interconnected here.
4 =\ (4) WAGO-Coupler
siot | (AN Moduie Order Number twwwm_ R
1 75x-400 2DI(+6 BIT 1) [75%-400 Gens g Parameters |
2 754501 2D0(+6 BIT 0) _[75%501
B Value
Bl |Parameters
-3 General head parameters [
[£] Restart on K-Bus Failure | POWER ON RESET
[E) Module Extension | EEPROM-Setting is used
[&] Diagnosis of external modulejcha. .. _er[qbled_ o
Example refers to [&] Channel Process Data Representation| MOTOROLA (MSB-LSB) o
WAGO System [£] Response to PROFINET IO Failure | Substitude values are switched
750/753 [£] Response to K-Bus Failure | PROFINET IO communication stops
B University of Ruse * Configuration of a PROFINET IO System

Double-click on slot 0 to open the properties dialog of the PROFINET interface.
The "Parameters" tab shows you the parameters for the 10 device. These
parameters, their representation and the default settings are contained in the GSD file
for the 10 device.

For explanations of each parameter, refer to the manual for the 10 device.

Configuration of a PROFINET 10O System 36
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Connection to
PROFIBUS:
9-pin sub D socket

Network transition: IE/PB - Link PN 10

Connection to PROFINET:
8-pin RJ45 socket

Lifelong Learning Programme

The C-PLUG may
only be inserted or
removed when the
power is off. A

screwdriver can be
used as an aid.

R University of Ruse

o Configuration of a PROFINET IO System

The IE/PB Link PN 10 is a stand-alone component for connecting Industrial
Ethernet to PROFIBUS DP. By means of the IE/PB Link PN 10 as proxy, the existing
PROFIBUS slaves can continue to be used and integrated into a PROFINET

application.

As a PROFINET IO proxy, the link connects PROFIBUS DP slaves to PROFINET
IO controllers through real-time communication (RT) with the PROFINET standard.
Additional functions of IE/PB Link PN 10 are S7 routing and data record routing over

PROFIBUS DP.

S7 routing supports cross-network PG/OP communication. All S7 stations on
Industrial Ethernet and on PROFIBUS can be remotely programmed from the
programming device. SIMATIC PDM PROFIBUS field devices can be parameterized
and diagnosed by means of data record routing.

The IE/PB Link PN IO has an internal flash memory for storing the configured
database. For replacement of the device without a programming device in the case of
servicing, the device can be operated with a C-PLUG as a swap medium. The C-
PLUG is located in a slot on the rear of the IE/PB Link PN 10 and is then simply

plugged into the replacement device.

If a C-PLUG is plugged in , the configured database is always saved onit. The
internal flash memory is only used when a C-PLUG is not plugged in. If a C-PLUG
is plugged in that has invalid formatting for the IE/PB Link PN 10 or that contains a
faulty database, the device will remain in the STOP state. The CPLUG must then be
reformatted using NCM diagnostics or reloaded with an error free database.

Configuration of a PROFINET IO System
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1. Insert Device from Hardware catalog

PS 307 54

Integration of IE/PB Link PN IO

Lifelong Learning Prog

gramme

1 T
i m 2 Suemensl I
’ & (3) Phoenix |

:EE |

27222 |@ (4 WAGD-
RS

2 (6)bka103;

[ . )

£

]

=

CPU 315F Ethernet(1) PROFINET-I0-System (100)
MPI/DP J
PNHO
Poit 1
100) P
0D

Ve

1)
__PROFIBUS(1): DPma
i[a/snmm

zlalel=|~e]o)=[«[x & & 3~
R

K

48| mp| Ethernet(1): PROFINET0-System (100)

SIMATIC 400
SIMATIC HMI Station

+
+
w-Bd
+
+

Devic... Order number Fimware | Diagnostic addre... | initial state | C... | SIMATIC PC Based Control 300,
1 192.168.100.2 |SCALANCE-X208 |6GKS5 208-0BA10-2AA3 V4.2 2042% activated B SIMATIC PC Station
2 192.168.100.3 |Siemens-Coupler [6ES7 151-3BA23-0AB0_[V6.0 2030" Activated
3 192.168.100.4 _|Phoenix-Coupler_|2878816 1.00 2027~ activated
4 192.168.100.5 |WAGO-Coupler __ |750-340 00.xx (01) [2026* activated
100 192.168.100.6 |PROXY 6GK1 411-5AB00 v21 2022* enabled
6 192.168.100.7 |bk9103-profinet  |BK9103 activated

E University of Ruse
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Procedure:
1.

Insert an IE / PB Link PN 10 in your hardware configuration. Assign the

PROFIBUS standard master address “2“ and insert a DP master system. Accept

all default settings.

Configuration of a PROFINET IO System
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2. Properties of PROFIBUS DP

Co-operative Network Training

Integration of IE/PB Link PN IO

Ethemet(1} PROFINET-0-System (100)

5
B

Lifelong Learning Programme

MPI/OP

RIS

R

PS 307 54
| 1 T [
Eﬂl é[2]5|emens
@

CPU 315F
E (3) Phoenix

—|=|w|o|~|o|o]|s]w

—=|o

Properties - PROFIBUS DP - (R-751)

Gegeral | Addresses |
Short Description;
<

PROFIBUS DP

PROFIBUS DP port
: =5 | (100)
Slot | !
a )
7 Name: PROFIBLIS DA
Interface
Type: PROFIBUS
Address: 2

Networked: Yes

22222 [@ () WAGD

3 fEE ]
1 A3

=~ 1100) PROY
PROFIBUS(1): DP master

& (3/5)IM151

Properties - PROFIBUS interface PROFIBUS DP

Genetal  Patameters |

Address:
Highest address: 1

Transmission 3¢ 1.5 Mbps

Subne)

- not networked -

Properties...

New..

Properties...

Delete |

B University of Ruse
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Procedure:

2. In the usual manner, assign a device name and an IP address to the IE/PB link.
Check this using the menu command PLC -> Ethernet...

3. Check accessibility of the IE/PB link using the PING command.

4. After downloading the configuration, the CPU automatically assigns the configured
IP address during start-up of the IE/PB link. If the subnets are correctly configured
and the configuration complies with the actual configuration of the 10 device, the
IO device is ready for cyclic data transfer on the IE and DP subnet.

Note

= The IE/PB Link PN 10 can be used either as a PROFINET IO device or as a

network transition.

= When it is used as a PROFINET IO device, the device name is saved retentively
in the C-PLUG. The configured database is transferred whenever the PROFINET
IO Controller starts up and is saved in temporary memory. If the IE/PB Link PN IO
is only used as a network transition, the configured database is transferred using
the download function of STEP 7.

Configuration of a PROFINET IO System
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e =T Integration of IE/PB Link PN 10
2. Properties of PROFONET IO Interface

Properties - PROXY
Short ID: General | Options | Device Numb

Module Diagnostics
special diagnostics

Properties - °ROXY

Order no. / fiimware:  6GK1 411-54B00 / V2.1

Device name: [IT}E

General | Options  Device Numbers | Diagnostics |

Assignment of DP slave to device number
Node / PROFINET 10 System
Device number I‘I 00

PB ad... | Name | Device number | Prioriti... |
-l |PROFINET-0-SysterQ0) 3 MISTTHF 5

Ethemet.. 192168 OSI l I

Properiies - PROXY

the highest
unassigned
number

General Opticns | Device Nunbers | Diacnastics |

Tme-of-Day Synchronizalion
Pasz on tme-ol-day frames:

« 0ff " From Ethemetto PROFIBUS ¢ PROFBUS to Ethemet

Cancel Field Device Parametes Assigrment (Data Record Routing)
v aciivate data record gatzway
.
B./u University of Ruse 40 Configuration of a PROFINET IO System

General notes: The short ID is entered as the device name in the "General" tab
sheet where it can be changed. In the current PROFINET IO, the highest unassigned
number is always selected. The consistency check of the hardware configuration
ensures that numbers are uniquely assigned.

In Options tab sheet, two parameters can be set for field devices: time
synchronization and data record routing.

Time synchronization - specifies whether the time transferred from the time-of-
day transmitter will be accepted by the IE/PB Link data record routing. When the
option is deactivated, the link uses an internal system clock.

Device numbers:

sAddresses are assigned to the DP slaves by the PROFINET IO controller using the
PROFINET IO device number in the same manner as 10 devices.

=The tab sheet initially displays the automatically assigned device number of the DP
slave and it can be edited here. The consistency check of the hardware configuration
ensures that numbers are uniquely assigned.

=Multiple assignment of device numbers can occur when PROFIBUS addresses are
assigned and automatic incrementing of the device number is set.

Diagnostics: The diagnostics can only be activated when the programming
device can access the IE/PB Link online. NCM diagnostics can be started as a
standalone program by clicking the "Run" button.

Configuration of a PROFINET 10O System 40



SIEMENS PROFINET Co-operative Network Training

o Co-operative Network Training “
—— Integration of IE/PB Link PN 10

3. Integration of DP slaves. Rack, Slots, Electronic Modules

Der® § & e dada RO/ W
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5 (A& ‘@ ET 2005 Czmpzct 3201
5 PROFBUS(1|: DP master * , IM151-1 Bazic
7 + IM157-1 FO Standad
0 + @ MI511FO Siandzrd
3 . IM151-1 FO Standzrd
5 q + @ IMI511FO Stondard
= v g NIST1HF
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4| | (375 IM151-1 HF S CZamM

41 3 Frequercy converter
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1 [[§ PMEDC24 a8V [EE57134CAT000E0 [2020° - 2 Moter stater
2z |[§ ZmiocaavHF  [6E57131-45B01-05E0 13.0..131 + 3 PM
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Addresses are assigned to the DP slaves by the 10 controller using the

PROFINET device number in the same manner as 10 devices. STEP 7 tries to assign
the same numbers when adding DP slaves to the master system.

Within a PROFINET IO system, all the device numbers must be unique.
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— PROFINET 10 COMMISSIONING
Connect all participants in the network, according to
a topology and Switch On the power supply
Commissioning of the automated system with the PROFINET IO network
is done in the following sequence
« Switching the PG interface on the network card from the "Ethernet"
type and Assigning an IP address for PG/PC
* Node initialization for the 10 controller, i.e. assign the IP address to the
10 controller
+ =Transfer device names for each-individual 10 device to them one-by-
ohe
+ Transfer 'hardware configuration of the overall system to the IO
controller
* Transfer S7 program to the IO controller
E[l University of Ruse “ Configuration of a PROFINET IO System

Configuration of a PROFINET 10O System 42



SIEMENS PROFINET Co-operative Network Training

Co-operative Network Training

e+l T

QSIMATIC Manager - [Conet_Example 1 -- D:\Projects\s7proj\Conet_Ex]

&) Flle Edt Insert PLC View
Customize...

2] Set PG/

C Interface

Access Protection ‘Access Path LLOP
Change Log
Access Point of the Application:
Text Libraries
TCP/R network | |E-PG A
Language for Display Devige I E-PG Access |

(Standard for STEP 7)

Fast Acknowledge
[V Fast Acknowledge

Interface Parameter Assignment Used:
TCP/IP(Auto) -> IntellR) PROWireless [ Propeue®”

@3 PLCSIM(RFC 1008) used at the same time.
3 TCP/P > IntellR) PROAWireless

" TCP/IP(Auto) -> IntellR) PROAWiref¥
< > Connection monitoring
(Assigning Parameters for the IE-PG access Timeout:

to your NDIS CPs with TCP/IP Protocol
(RFC-1006))

Configure Profess Diagnostics

CAx Data s Network Connections

Set PG/PC Interface...

. LaNor High-Speed Internet

Local Area Wireless
Connection  Network...

[8] Create a new connection
%) Set up a home or small
office network

@ Change Windows Firewall
settings

d
Switching the PG interface on the network card from the "Ethernet" type

Properties - TCP/IP(Auto) -> Intel(R) PRO/100 VE Ne...

= Fast Acknowledge is meant for the communication to
@3 PLCSIMIPROFIBUS) & [ Diagnostics. SIMATIC S7 or S5 only if less than 16 connections are to be

File Edit View Favorites Tools Advanced Help
< D~ (F | JOseuch [ roders \.\
Address | € Network Connections work properties...

-

ramme
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Open the window with the PG/PC-interface settings by selecting Options -> Set

PG/PC Interface and Select the network card you are using.

By clicking the button "Network properties..." you will reach the Control Panel of
Windows, "Network Connections" window (Start taskbar -> Control Panel ->
Network Connections ). Here you can access the settings of the network

components of your PC

Configuration of a PROFINET IO System
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Assigning an IP address for PG/PC

D - O seach Folders  [121] General

Address | &) Network Connections

* Network Connections

File Edit View Favorites Tools Advanced Help

You can gel IP seltings ass;

L orpigh-Speed Internet |Select the "TCP/IP" network protoeol kﬂg‘zm;sﬂ Fixed IP address for

PG/PC interface

( Obtain an IP address automatically
(® Use the following IP address:

General | Advanced

Connect using:

IP address 192, 168100 . 99
H9 IntellR) PRO/100 VE Net [ Configwe._|
m Subnet mask: 255.285.255. 0
Thig connection uses the following|
2 Default gateway:
Speed 100.0Mb ¥ %= SIMATIC Industrial Ethen A
W1 %= PROFINET 10 RT-Protoco
4 Internet Protocol (TCPAPY
2 (®) Use the following DNS server addresses:
Activity Preferred DNS server
Sent ».;q Receive| Description Alternate DNS server.
Lt Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
Packets: 319 e networks.
Access path through
TCP IP .: o :mtm area when \
Propeties | [ Diseble In the following examples, the IP address
— | *192.168.100.99 should be used for the PG/PC and
) e *192.168.100.1 should be used for the CPU 315F-2 PN/DP
S coume  (sTEp7) =5 TcPP(ase) > elm pronovenen. | (SUDNet mask 255.255.255.0). Check the IP address ranges
i T —— suggested by STEP 7 with reference to your actual systemj
B University of Ruse “ Configuration of a PROFINET IO System

The following example describes how you can set the IP address. The setting in

the field "Primary network login" has no effect on the planned change of IP address.
Proceed as follows to change the IP address:

Select the "TCP/IP" network protocol in the list box “This connection uses the
following items".

Click the "Properties” button. The window “Internet Protocol Properties"
appears for TCP/IP.

Select the "General" tab and the option "Use the following IP address".

Enter the required address and the subnet in the field "IP address".
(192.168.100.99 and subnet mask 255.255.255.0)

= Confirm all open windows with OK
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-

e+l T

Accessible
Nodes Button

— Assigning an IP address for PG/PC - Test for real connections

Lifelong Learning Programme

F 4 e el % %

5 @R

[

=l ] <No Fiter > - V@ BEM N

In many devices the command Resest
to factory setting erases only the IP
address and parameters of the PN 10
interfaces, without deleting the name

SIMATIC M. 1 - [Accessible Nodes -- INDUSTRIAL ETHERNI
E File Edt Insert PLC View Options Window Help
D& |8 & J |25 | %o = EE || B8 || <NoFier> % i@ BEM N

+ Accessible Nodes t name l Rack/Slot | Status ] Module type I Station name |
(£} MAC = 00-0E -8C-CC-6E _nolPaddiess  $7-300
@) PROXY nolP addiess  IE/PB Link
&' 'MAC = 00-30-DE-021522 - no IP address WAGO1/0-SYSTE...
& Phoenix-Coupler -/ no IP address Inline
& scalance-x208 - IP address SCALANCE X-200
& siemens-coupler /- ress ET 2008

These devices are used for the first
time or are deleted MMC, has only a
MAC address and no name.

E University of Ruse
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If the CPU 31x-2 PN/DP is connected to the PG/PC by means of a "cross-over cable"

or through the SCALANCE X208 switch, the CPU can be accessed through the
Industrial Ethernet (IE) interface. Use the function "Accessible nodes" in SIMATIC
Manager for this purpose and check the contents of the block container.

Configuration of a PROFINET IO System
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Assign IP address to the 10 controller

Edit Ethernet Node

B Hw Config - [SIMATIC 300(1) (Configuration) -- Conet_Exampld

@l Station Edit Insert Rl View Options Window Help Ethemet node

D@88 § ¢ Jomesd- e
03ad... -

——e— MAC address: [ I Browse.. I
e

PROFIBUS ¥ Verify Device Name... m
Assign Device Name...

Nodes accessible online

sters
1

Gateway

At this stage, all IP address T
¢ Do not use router

participants in the network
have invalid IP addresses | ubnet mask ol
R

Browse Network - 6 Nodes

Start | l IP address l MAC address [ Device type I Device name

0.0.00 00-40-45-2F-38-D5  Inline Phoenix-Coup
0.0.00 00-0E-8C-CC-6E-.. S7-300
0000 00-0E-8C-DD-3C-... SCALANCE... scalance-x20¢
0000 00-0E-8C-C7-47-32 IE/PB Link PROXY

[V Fast search 0000 00-0E-8C-CC-78-33 ET 2005 siemens-coup
0000 00-30-DE-021522  WAGOH/0- Select the IO

1 — e —— 1| ControllerCPU
e e :
MAC address: [oocEsccCeEed

Cacd | o
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The IP addresses of the 10 devices are generated by STEP 7 and assigned to the 10
devices when the CPU starts up (see slide 8).

In addition to this, special (independent ) 10 devices, e.g. SCALANCE X, S7 300 and
CPs, support an option for assigning the IP address not from the 10 controller during the
startup.

This procedure can be done in three ways for the 10 controller
=By direct recording of the project in MMC;
=By loading the hardware configuration in MPI or PROFIBUS interface;
=By the function Edit Ethernet node on the HW_Config Tool.

If your PROFINET device is equipped for a memory card (MMC), plug the MMC into your
programming device/PC and save the hardware configuration together with the configured IP
address on the MMC. Then insert the MMC into the PROFINET device. When you plug in the
MMC, the PROFINET device automatically adopts the IP address.

If your PROFINET device has an MPI or PROFIBUS DP interface, connect your
programming device directly to the PROFINET device via the MPI or PROFIBUS DP
interface. From STEP 7, assign an IP address to the device (actually assigned when the
hardware configuration is downloaded).

In the HW Config , select PLC -> Ethernet -> Edit Ethernet Node . The interface of the
PD/PC must be set to TCP/IP (Auto) mode.

To select the IO Controller by its MAC address, click Browse ... button, to start the
search for participants in the network.

New dialog with all the nodes that were found in the network appears. Select CPU
(device type: S7-300 ) and click OK. Appears known box "Edit Ethernet node" with the
selected MAC address

Configuration of a PROFINET IO System
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//

e

Nodes accessible online

00-0€E-8C-CC-6E-8D Browse.

Insert IP

MAC address:

Set IP configuration

@ Use IP parameters

Address and
Subnet mask

Assign IP address to the 10 controller
Edit Ethernet Node X
Ethemet node

Result: |O controller is
assigned a name and IP
address

Configuration of a PROFINET IO System

Gateway

IP address [192.168.100.1 Browse Network - 6 Nodes

¢ Do not use router

[255.256.225.0 " Use router

Confirm
address

Insert IP Controller
name and Confirm
with button

Subnet mask: Start ‘ Fli[VIP address //QAE address | Device type I Device nam

0000 |/ O0-A0-452F3RDS  Infine Phoenix-Cal

l 1921681007 000680 CLEE : o

: 00-0E-8C-DD-3C-73  SCALANCE.. scalancex2
[V Fast search

00-0E-8CC7-47-32  IE/PBLink  PROXY
00-0E-8C-CC-78-33  ET 2008 siemens-coL
00-30-DE-0215-22  WAGO-/0-

" Obtain IP address from a DHCP server
Identified by
o p

Client ID: ]

Assign IP Configuration

Agssign device name

Device name: PN-10-Controller

Assign Name

=N
E University of Ruse & Configuration of a PROFINET 10 System

Here, you can assign an IP address and IP parameters to a module the first time or
you can reassign the IP address and IP parameters. You can also specify whether or
not the IP address will be obtained from a DHCP server.

The module is then accessible over the IP address set here, as an example for
downloading project engineering data or for diagnostics.

If you operate a device as a PROFINET IO device, you can also assign the
PROFINET device name here. Remember, however, that the device name should
ideally be set in the Properties dialog so that it is stored in the project engineering
data.

For setting up the IP configuration you can select
alternatives :

from the following

Use IP parameters - If you opened the dialog based on a selected module, the IP
address already has the values configured for the module. Otherwise, you must
enter the IP address, subnet mask and if applicable the gateway.

Obtaining the IP address from a DHCP server:
= [f you select this option, the IP address is obtained from a DHCP server.

» Depending on the selected option, the DHCP server is informed for the MAC
address for the CP, the device name, or the client ID that you can enter here.

= The client ID is a string with a maximum of 63 characters. Only the following
characters can be used: a-z, A-Z, 0-9 and - (dash)

= If you specify here that the DHCP server should obtain the IP address using a
device name, you must first assign the device a device name.

Click the "Assign IP Configuration”  button.
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Assign Device Name
Assign device name g]
Device name: | Industrial-Switch v | Device type: |SCALANCE X-
Available devices / _,.
IP address I MAC add; | Device type | Devicen Assign name
00-3p€.021522 WAGO/0-SYSTEM 750/753 -
E-8C-CC-78-33 ET 2005 siemens- [~ Node flashing test
- 0-0E-8C-C7-47-32  IE/PB Link PROXY
= 00-0E-8C-DD-30-73  SCALANCE X-200 e | Duation(seconds} |3 v|
00-A0-45-2F-38-D5  Inline Phoenix-{
Flashing on
< >
[ Show only devices of the same type | Display only devices withoutnames  Idiaiab Akt Check compliance with the names l
Update | Export. Available Devices:
Device name | Status | IP address | MAC address
Close Siemens10-Device v 00-0E-8C-CC-?
PROXY 00-0E-8C-C7-4
I i Industria-Switch 00-0E-8COD- —
1. Select the desired device. Phoenix{0-Device 7 00-A0-45-2F-3
2. Select the corresponding name. WAGO-0-Device 00-30-DE-02-1
3. Confirm with the button "Assign name"
< >
< e
E University of Ruse “® Configuration of a PROFINET IO System

In their original, delivered condition, 10 devices have no device names. 10
devices can be addressed by an 10 controller only after having been assigned a
name by a programming device (PG)/PC, such as for transmitting configuration data
(including the IP address) at startup or for the exchanging user data in cyclic
operation.

To assign the configured device name to an 10 device online, select the menu
command PLC > Ethernet > Assign Device Name

The procedure is performed in the following sequence:
- Desired device is selected from the central window;

- From the drop down menu select the corresponding name that exists in the
hardware configuration of the system;

- The choice is confirmed by pressing the "Assign Name®.

When the system has multiple identical devices to identify them can use the
function "Node Flashing Test ".

You can also assign a device nhame with the menu command PLC > Ethernet >
Edit Ethernet Node ; however, the device name should be set in the Properties dialog
of an 10 device so that it is stored in the configuration data.

After you have configured the whole 10 system, you now have to download this
configuration to the CPU.

Before starting the download, you should perform a consistency check in order to
have the configuration checked for addresses that have been used twice and names
that are not unique. Use the function "Verify Device Name".
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o Download Project into PROFINET 10 Controller
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Find out if the CPU can receive the download for the first time via the
PROFINET interface. If not, you will then have to first download the
hardware configuration via the MPI interface.

The following description of the procedure presumes that there is a connection
existing between the programming device (PG) and the CPU via Ethernet.

In the project window, select the user program or the blocks you want to
download.

Select the modules to be downloaded to.

If necessary, in the "Select Station Address" dialog box, click the "Display" button
to display the modules that are actually accessible (including the CPU receiving
the download with its current IP address or its MAC address if an IP address is still
not available).

In the accessible modules, select the CPU to receive the download .
This module is then displayed in the "Enter connection to target station" field.

Start the download by clicking the "OK" button. During this process, the CPU (i.e.
the 10 controller) also gets its configured IP address assigned to it.

Configuration of a PROFINET IO System
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PHOENIX CONTAC
FL-IL-BK-PAC
SF
BF
coL
XMT
B Rrcv
LNC

UL
um
us
displays.

SF System error present

BF No link status available

COL Collision of data telegrams

XMT Data telegrams are being sent
RCV Data telegrams are being received

SF System error present
5V DC The 5V supply for CPU and S7-300 bus OK
FRCE Force job Active

BF1  Bus fault at the PROFINET interface

BF2 Bus fault at the ETHERNET interface

LINK A connection to PROFINET has not been established
RX/TX The port sends or receives data

Switch the 10 controller from STOP to RUN

Please see the manufacturer
documentation for the detailed
functions of the PROFINET node

LNK Physical network connection ready to operate

Lifelong Learning Programme
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After loading the project data, switch the 10 controller fr

om STOP to RUN mode

to establish communication between the 10 controller and the PROFINET nodes.

After initialization, the error free PROFINET IO devices are

signaling operational

readiness. You are able to check the operational status using the planning software

by means of the supervisor. Some PROFINET nodes allow
status e.g. by means of LEDs.

you to determine their

If the red BF 2 LED (Bus Fault 2) flashes on a CPU 31x-2 PN IO, a device is

faulty somewhere in the PROFINET IO system.

The LINK and RX/TX LEDs are located under the cover. A continuous green light
on the LINK LED indicates a functional connection to the next network node. If the
LED is not lit, a connection is interrupted. The yellow RX/TX LED indicates data

communication via the interface.
Faulty devices are indicated by the SF LED lit in red.

During start-up, the red BF LED flashes, faulty connecti
node are indicated by continuous red light.

If the 10 controller is in RUN mode, the PROFINET nod
indicate any communication problems.

ons to the next network

es should no longer

In case if any stations are indicating communication problems at this stage,

additional checks should be undertaken, e.g.:
* Device type correctly configured?

* Device configuration OK / Device name correctly configured?

For geographic location of the devices in the field, flash
be activated in the same manner as for the controllers. The
the covers of ET 200S PN and IE/PB LINK PN IO.

Configuration of a PROFINET IO System

ing of the Link LEDs can
Link LED is located under
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0 Task: Create PROFINET IO project with the shown configuration

SIMATIC HMI Station(1)

WinCC
[
leRT

w18
LR

Station address:

3
MPI(1)
MP!

192.168.100.1
192.168.100.2

192.168.100.3
192.168.100.4
192.168.100.5
192.168.100.6
192.168.100.7

Station:

SIMATIC 300(1)
SIMATIC 300(1)
SIMATIC 300(1)
SIMATIC 300(1)
SIMATIC 300(1)
SIMATIC 300(1)
SIMATIC 300(1)

Industrial Ethernet: Ethernet(1) contains
the following network connections:

Module:

SCALANCE-X208
IM151-3
WAGO-750-340
FL-IL-BK
bk9103-profinet
IEXPBXLink

R/S:
CPU 315F-2PN/DP 072

Colture

06|

SIMATIC 300(1)

(v | Mproe [0
i |12
PP

Ethernet(1)
Industrial Ethernet

al IEXPB M
CHC] ]
2
PROFIBUS(1)

SCALANCE-

o [
]

FL-
i IL-BK
B

PROFI PROFIBUS: PROFIBUS(1) contains the
following network connections:
IM151- address: Station: Module: R/S:
q LHF o -ioRm| LB'GUIO 2 SIMATIC 300(1) PROFIBUS DP /2
g 5 3 SIMATIC 300(1) IM151-1 HF .
3 ) 4 SIMATIC 300(1) BK3010
E University of Ruse o Configuration of a PROFINET 10 System
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1. PROFINET IO Controller
PS 307 5A 6ES7 307-1EA00-0AAQ

SM323 16DI+16DO 6ES7 323-1BL0O0-0AAQ
SM334 4AI+2A0/8b 6ES7 334-0CE01-0AAQ
2. Industrial Switch SCALANCE X208
6GK5 208-0BA10-2AA3

3. PROFINET IO Devices

Siemens ET200S Node
IM551-3PN 6ES7 151-3BA23-0AB0
PME 6ES7 138-4CA50-0AB0
2DI DC 24V HF  6ES7 131-4BB01-0ABO
2DI DC 24V HF  6ES7 131-4BB01-0ABO
2DO DC 24V HF 6ES7 132-4BB01-0AB0O
2DO DC 24V HF 6ES7 132-4BB01-0AB0O

PHOENIX CONTAKT Node
FL-IL-BK 2878816
IB IL 24 DI 4-ME 2863928
IB IL 24 DO 4-ME 2863931

WAGO Node
WAGO SYSTEM 750-340
2DI(+6BIT 1) 75x-400
2DO(+6BIT O)  75x-501

0 Task: Use the built-in electronic module models for the individual
configuration of PROFINET devices.

CPU 315-2PN/DP  6ES7 315-2FJ14-0ABO (V3.1)

Lifelong Learning Proj

Exercise

4. PROFINET PROXY
Siemens IE/PB LINK PN IO
IE PB LINK 6GK 1 4115AB00

5. PROFIBUS DEVICES
Siemens ET200S Node
IM551-1HF 6ES7 151-1BA02-0AB0
PME 6ES7 138-4CA50-0AB0
2DI DC 24V HF  6ES7 131-4BB01-0ABO
2DI DC 24V HF  6ES7 131-4BB01-0AB0O
2DO DC 24V HF 6ES7 132-4BB01-0AB0
2DO DC 24V HF 6ES7 132-4BB01-0AB0

University of Ruse
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0 Task: Use the specified number of devices and 10 addresses.
1
2
Xt
X2 Ethemet(1): PROFINET-I0-System (100)
X Y Y Y
X2 (3) Phoerix| | (4)wAGO-| g (100) PR
3
1 3
5
5 [ PROFIBUS(1): DP master system (2380)
7 Y
8
3
10
-
Module Addr. [¢ Type PN R § IF
2DI DC24V HF / 0 I 0 / I - 100(2)- 2 0
2DI DC24V HF 1 1 I yPI - 100{2)- 3 0
Inline-Master (internal) 2 I 9 / Z/ -1»- - 100(3)- L 0
—- IR IL 24 DI 4-MF 10 10 18 /.- - 100(3)-__ 2 0
2DI DC24V EF / 13 I 13 { I /Zz; PI  2980(3) 100(3)- 2 -
2DI DC24V HE 14 14 I I Pl 2930(3) 100(5)- 3 -
75%-400 2DI(+6 BIT I)J 15 | 15 | I - - 100(4)- 1 0
2D0 DC24V/0.5A HF 0 I 0 ’ Q OBl PI - 100(2)- 4 0
2D0 DC24V/0.53 HE ! 1 1 | Q /OBl PI - 100(2)- 5 O
Inline-Master (internal) 2 ] ] Cj -—— - 100(3)- 1 0
=-_IB IL 24 DO 4-ME 1] 10 Q ——== - 100(3)- 3 0
2D0 DC24V/0.5A HF 13 13 ¢ Q  O0BLPI 2980(3) 100(5)- 4 -
200 DC24V/0,. 53 HF 14 14 Q ORI PT 2680(3) 100(S)- & -
[[75x-501 2D0(+€ BIT 0) 15 15 Q  --- - 100(4)- 2 0]
R University of Ruse 5 Configuration of a PROFINET IO System
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