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Disclaimer

All information in this document is current as of its creation. The contents of this document are subject to
change without notice. B&R Industrial Automation GmbH assumes unlimited liability in particular for tech-
nical or editorial errors in this document only (i) in the event of gross negligence or (ii) for culpably inflicted
personal injury. Beyond that, liability is excluded to the extent permitted by law. Liability in cases in which
the law stipulates mandatory unlimited liability (such as product liability) remains unaffected. Liability for
indirect damage, consequential damage, business interruption, loss of profit or loss of information and
data is excluded, in particular for damage that is directly or indirectly attributable to the delivery, perfor-
mance and use of this material.

B&R Industrial Automation GmbH notes that the software and hardware designations and brand names
of the respective companies used in this document are subject to general trademark, brand or patent pro-
tection.

Hardware and software from third-party suppliers referenced in this document is subject exclusively to the
respective terms of use of these third-party providers. B&R Industrial Automation GmbH assumes no lia-
bility in this regard. Any recommendations made by B&R Industrial Automation GmbH are not contractual
content, but merely non-binding information for which no liability is assumed. When using hardware and
software from third-party suppliers, the relevant user documentation of these third-party suppliers must
additionally be consulted and, in particular, the safety guidelines and technical specifications contained
therein must be observed. The compatibility of the products from B&R Industrial Automation GmbH de-
scribed in this document with hardware and software from third-party suppliers is not contractual content
unless this has been separately agreed in individual cases; in this respect, warranty for such compatibility is
excluded in any case, and it is the sole responsibility of the customer to verify this compatibility in advance.

Version history

B&R makes every effort to keep documents as current as possible. The most current versions are available
for download on the B&R website (www.br-automation.com).
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General information

1 General information

1.1 Other applicable documents

For additional and supplementary information, see the following documents.

Other applicable documents
Document name Title
MAX20 X20 System user's manual

1.2 Coated modules

Coated modules are X20 modules with a protective coating for the electronics component. This coating
protects X20c modules from condensation and corrosive gases.

The modules' electronics are fully compatible with the corresponding X20 modules.

For simplification purposes, only images and module IDs of uncoated modules are used in
this data sheet.

The coating has been certified according to the following standards:

+ Condensation: BMW GS 95011-4, 2x 1 cycle
+ Corrosive gas: EN 60068-2-60, method 4, exposure 21 days

1.3 Order data
Order number Short description Figure
X20 interface module communication
X20IF10E3-1 X20 interface module, for DTM configuration, 1 PROFINET 10
device (slave) interface module, electrically isolated
X20cIF10E3-1 X20 interface module, coated, for DTM configuration, 1
PROFINET 10 device (slave) interface module, electrically
isolated

Table 1: X20IF10E3-1, X20cIF10E3-1 - Order data

Optional accessories

Model number Short description
X20CAOEBL.XXXXX POWERLINK/Ethernet connection cable, R1J45 to RJ45, 0.2to 20 m
X20CAOEBL.XXxX POWERLINK/Ethernet connection cable, R145 to R145, 20 m and longer
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General information
1.4 Module description

The interface module is equipped with a PROFINET IO device interface. This allows the B&R system (I/0
modules, POWERLINK, etc.) to be connected to systems from other manufacturers and makes it possible
to quickly and easily transfer data in both directions.

The interface is equipped with 2 RJ45 connections. Both connections result in an integrated switch. This
makes it easy to implement daisy chain cabling.

Functions:

» PROFINET IO device
« Error monitoring

PROFINET IO
PROFINET IO (Process Field Network) is a real-time TCP/IP industrial Ethernet protocol.
Error monitoring

The status of the module and fieldbus is monitored. An error code is returned if an error occurs.
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2 Technical description

Technical description

2.1 Technical data

Order number

X20IF10E3-1 | X20clIF10E3-1

Short description

Communication module

PROFINET 10 device (slave)

General information

Module status
Network status
Data transfer

B&R ID code OxAT71E | OxE238
Status indicators Module status, network status, data transfer
Diagnostics

Yes, using LED status indicator and software
Yes, using LED status indicator and software
Yes, using LED status indicator

Power consumption 2W
Additional power dissipation caused by actua- -
tors (resistive) [W]
Certifications
CE Yes
UKCA Yes
ATEX Zone 2, I 3GExnANnCIIAT5 Gc
IP20, Ta (slee X20 user's manual)
FTZU 09 ATEX 0083X
UL cULus E115267
Industrial control equipment
HazlLoc cCSAus 244665
Process control equipment
for hazardous locations
Class |, Division 2, Groups ABCD, T5
DNV Temperature: B (0 to 55°C)
Humidity: B (up to 100%)
Vibration: B (4 g)

EMC: B (bridge and open deck)
ccs Yes | -
LR ENV1
KR Yes
ABS Yes
BV EC33B

Temperature: 5 - 55°C
Vibration: 4 g
EMC: Bridge and open deck
KC Yes | -
Interfaces
Fieldbus PROFINET 10 device (slave)

PROFINET attributes
Conformance class
Performance class
Netload class

C
RT (switch supports IRT)
1

Variant 2x shielded R145 (switch)
Line length Max. 100 m between 2 stations (segment length)
Transfer rate 100 Mbit/s
Transfer
Physical layer 100BASE-TX
Half-duplex Yes
Full-duplex Yes
Autonegotiation Yes
Auto-MDI/MDIX Yes
Controller netX100

Electrical properties

Electrical isolation

PLC isolated from PROFINET IO (IF1 and IF2)

Operating conditions

Mounting orientation
Horizontal
Vertical

Yes
Yes

Installation elevation above sea level
0to 2000 m
>2000 m

No limitation
Reduction of ambient temperature by 0.5°C per 100 m

Degree of protection per EN 60529

1P20

Table 2: X20IF10E3-1, X20cIF10E3-1 - Technical data
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Technical description

Order number

X20IF10E3-1

X20cIF10E3-1

Ambient conditions

Temperature

Operation
Horizontal mounting orientation
Vertical mounting orientation
Derating
Storage
Transport

-25t0 60°C
-25to 50°C
-40 to 85°C
-40 to 85°C

Relative humidity

Operation
Storage
Transport

5 to 95%, non-condensing

Up to 100%, condensing

5 to 95%, non-condensing
5 to 95%, non-condensing

Mechanical properties

Slot

In the X20 PLC and expand-
able bus controller X20BC1083

In the X20c PLC and expand-
able bus controller X20cBC1083

Table 2: X20IF10E3-1, X20cIF10E3-1 - Technical data

2.2 Operating and connection elements

1 | PROFINET IO connection with 2x R145 for simple wiring | 2

| LED status indicators

2.2.1 LED status indicators

Figure LED Color Status Description
READY/RUN | Green/red Off No power to module
Red Blinking Boot error
Oon Communication on the PCl bus has not yet been started
Green On PCl bus communication in progress
SF Red Ooff No error
Cyc. Blinking® | DCP signal service triggered via bus
5= AT On System errors
g BF Red Ooff No error
o Blinking No data exchange
S Oon No configuration or physical connection error
x L/AIF1/IF2 Green Ooff No link to remote station
Flickering Alink to the remote station has been established. The LED blinks when Eth-
ernet activity is taking place on the bus.
On A link to the remote station has been established.

1) Blinks cyclically at 2 Hz, duration 3 s.
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Technical description
2.2.2 Ethernet interface

Forinformation about wiring X20 modules with an Ethernet interface, see section "Mechanical and electrical
configuration - Wiring guidelines for X20 modules with Ethernet cables" in the X20 user's manual.

P1 (IF1)
P2 (IF2)
Interface Pinout
Pin Ethernet
1 RXD Receive data
2 RXD\ Receive data\
3 TXD Transmit data
4 Termination
5 Termination
6 TXD\ Transmit data\
Shielded R145 7 Termination

8 Termination
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Function description

3 Function description

3.1 PROFINET IO

PROFINET (Process Field Network) is an Industrial Ethernet protocol. It uses TCP/IP and is real-time capable.

PROFINET 10O is specially designed for communication between a controller and decentralized field devices
and describes the entire data exchange between controllers (masters) and devices (slaves) as well as con-
figuration and diagnostics. It follows the producer-consumer model.

2 transfer variants are available:

« Real-time (RT) communication

« Isochronous real-time (IRT) communication.
Within PROFINET IO, process data and alarms are always transferred in real time (RT). RT communication is
the basis for data exchange with PROFINET 10. Clock-synchronous data exchange with PROFINET is defined

in the isochronous real-time (IRT) concept. The difference to real-time communication lies essentially in the
determinism so that the start of a bus cycle is maintained with the highest precision.

For additional information, see PROFINET |10 interface.

3.2 Error codes

The module returns an error code if an error occurs. A complete list of all error codes in PDF format is avail-
able in under item "Communication_Error" in section "Communication / Fieldbus systems / Support with
FDT/DTM / Diagnostic functions / Diagnostics on the runtime system / Master diagnostics" in Automation
Help.

3.2.1 Recognizing an invalid connection

All cyclic data is set to zero in the event of an invalid connection between the master and slave.
An invalid connection may be caused by the following:
* No connection between the master and the slave
« Interface card initialization is not yet complete.
« The master is in error mode.
« Datais marked as invalid (IOPS = Bad).
It cannot be determined whether the data is valid or invalid based on the transmitted data. In order to be

able to reliably recognize an invalid connection, it is necessary to evaluate the master's IOPS data addition-
ally in the application.

Passing on IOPS data to the application can be enabled via the DTM of the interface card ("l/O status infor-
mation" in Automation Studio).
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Commissioning

4 Commissioning

4.1 Minimum DTM version for coated modules

Information:

This module requires at least version 1.0.2.14 of the DTM, which can be down-
loaded from category "Software/DTM" of the Downloads section of the B&R website
(www.br-automation.com).

4.2 Firmware

The module comes with preinstalled firmware. The firmware is part of the Automation Studio project. The
module is automatically brought up to this level.

A hardware upgrade must be performed to upgrade the firmware included in Automation Studio (see Help
"Project management - Workspace - Upgrades" in Automation Help).

4.3 Operating the module

The interface module can be operated in the slot of a controller or in the slot of an expandable POWERLINK
bus controller.

4.3.1 Use in the expandable X20BC1083 POWERLINK bus controller

4.3.1.1 Cyclic data

If this module is connected to the expandable POWERLINK bus controller, the amount of cyclic data is lim-
ited by the POWERLINK frame. This is 1488 bytes each in the input and output directions.

When using multiple X201F10xx-1 interfaces or other X2X modules with a POWERLINK bus controller, the
1488 bytes are divided between all connected modules.

4.3.1.2 Operation

It is important to note the following in order to operate the module with the bus controller without prob-
lems:

+ A minimum revision 2 EO is required for the bus controller.
» The module can only be operated with the POWERLINK V2 setting. V1 is not permitted.

e With SDO access to POWERLINK object 0x1011/1 on the bus controller, the firmware and configuration
stored on the bus controller are not reset. They can only be overwritten by accessing them again. This
affects objects 0x20C0 and 0x20C8, subindexes 92 to 95.

4.3.1.3 Timing characteristics

The internal data transfer results in an additional runtime shift of one cycle per direction.

Information:

For additional information about runtime behavior, see section "Runtime shift" in
X20BC1083.
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PROFINET IO interface

5 PROFINET IO interface

2 steps are generally necessary for connecting module X20IF10E3-1 to an external master environment.

1) Add and configure the X20 interface module in B&R's Automation Studio.

2) Add the PROFINET device (slave) GSDML device description file in the external master environment, e.g.
Siemens STEP 7 or Siemens TIA-Portal. The interface module must then be configured.

Information:

To ensure error-free PROFINET communication between controller (master) and device
(slave), the settings for the interface module in Automation Studio must match the set-
tings of the GSDML device description file in the master environment.

5.1 Settings in Automation Studio

To configure the interface, a new Automation Studio project is created and the suitable settings are made

on the module.

5.1.1 Creating an Automation Studio project

® Create a new Automation Studio project by selecting "New project".

File | Edit View Open Project Debug Sou
|_,"_‘1 New Project... Ctrl=Shift<N
) Open Project.. Ctrl=0

® Assign a project name and set up the project path.

Automation Studio - New Project Wizard

In this screen please enter the base parameters for the new project.

Name of the project:

A
T

@

&

| My Project|

Path of the project:
| Chprojects" MyProject’, |

Cancel

® The type of hardware configuration is selected, and the name of the configuration is assigned.

- Mame of the configuration:
%J [Corfigt

Hardware Corfiguration
ﬁ (®) Define a new hardware configuration manually

& () Identify hardware configuration online

ﬁ () Reference an existing hardware configuration [~ hw )

10
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PROFINET IO interface

¢ If "Define a new hardware configuration manually" was selected, the hardware is selected in the next step.
In order to simplify the search, different filters can be set for this in the Hardware Catalog. Finally, the
Automation Studio project is created by selecting the required hardware is and clicking "Finish".

Q Catalog  Favortes Recent
2 - |[E &8 v | % Search..

Product Group "

Cortroller

ml ]

Mobile

Automation

Controller

Oz

System %20

Description
¥20 CPU ATOM, 0.4GHz komp., OPC UA TSN, POWERLINK,
Z M, JPC UA ERLINK, 1x IF

Name

X20CP1684
X20CP1685

[ Activate Simulation Lutomation Runtime type: AREmbedded v
< Back | [ cancel Help

5.1.2 Adding and configuring the interface module

® In this example, the interface card is connected in the slot of a controller. Right-clicking on the slot and
selecting "Add hardware module" opens the Hardware Catalog.

Physical View v a X
I PHEHE S B AW A
Name L... Position Wersion Description
B 4 X20CP1685 1.5.00 K20 CPUATOM

----- Al Seral IF1 Communication Pc
----- & ETH IF2 Ethemet
----- = PLK IF3 POWERLINK
----- % USB IF4 Universal Serial Bu
----- 3 USE IF5 Universal Serial B
----- #_ XX IF6 B&R X2X Link

Add Hardware Module...

® The module is added to the project via drag-and-drop or by double-clicking on the interface card.

Physical View * 0 X

S B R A @ 7

Name

| ¢z hw [System Designer] X
=L 1 O oy By o s 1=

o

L... Posttion

IF1

IF2
IF3
IF4
IF5
IF6

e Additional module settings can be made under "Device configuration". This configuration environment is
opened by right-clicking on the IF interface and selecting "Device configuration".

Physical View - o X
et de#
Name L... Position Wersion Description
B 4P X20CP1685 1420 X20CPUATI
----- Al Seral IF1 Communicatic
----- & ETH IF2 Ethemet
----- 3 PLK IF3 POWERLINE
----- 5 USE IF4 Universal Ser
----- » USE IF5 Universal Ser
----- X2 IF& B&R X2X Linl
B P X20IF10- 851  1.1.00 %20 Interface
Device Configuration
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PROFINET IO interface

® General settings are made in the device configuration.

31 10 Device: X20IF10E3-1_NETX V1.3.x.x
| SN Vendor: Bernecker + Rainer
MNavigation Area o |
Firmware Download N Rl | 20FI0e31
{3 Configuration ame otsiaton: | RoRTES
o (] Description: [ x200F10E3 1
Modules
Signal Configuration P settings
Address Table
Device Settings patres: [ ]
=3 Description
Device Info
GSDML Viewer

5.1.2.1 General

The name of the station (slave) can be set here.

All other parameters are defined at the master. The PROFINET IO device (slave) is identified by the station
name. As soon as there is a connection from the controller to the PROFINET IO device (slave), the other
parameters (IP address, network mask, etc.) are transferred to the PROFINET IO device (slave).

5.1.2.2 Modules

Modules can be added to the PROFINET 1O device (slave) here.

Parameter Explanation
Selecting a submodule
- If a submodule is selected, more detailed information about the submodule is displayed in the lower table.
Slot Shows the current slot number assigned to a module. The sequence of the modules can be changed by changing
the slot number.
Subslot Shows the current subslot number assigned to a module. The sequence of the modules can be changed by chang-
ing the subslot number.
! Slot symbol: Indicates the use of the (sub)modules.
+  No symbol: (Sub)slot number and name can be changed.
. Pin symbol: No change possible
Modules The module type can be changed by selecting the desired type in the dropdown box.
|
T [X20IF10E3-1_NETX V1.3xx [X20IF10E3-1 V1.3 xx]
|1 Byte Input
Hvte Inp
2 Bytes Input
3 Bytes Input
4 Bytes Input
8 Butor Vet

|l 1 Unsigned1b ..
| Cor 1 Unsigned32 Output
1 Unsigned32 Input
1 Unsigned&4 Output
1 Unsigned&4 Input

"Add module" adds the default module "1 byte input" to the slave. This module can be changed via the
dropdown menu in column "Modules".

Use "Remove" to remove the modules again.

— Submodule details

"Dataset" can be used to toggle between 1/0 data and parameters.
"Display mode" allows toggling between decimal and hexadecimal display.

The modules are simple input and output modules. These have no adjustable parameters. /0O data cannot
be changed in this table.
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5.1.2.3 Signal configuration

PROFINET IO interface

The data structure of the individual modules can be defined here; the name and data type of the inputs and
outputs can also be adjusted. Data types can also be combined.

Parameter Explanation

Slot Position of the slot

Name Name of the slot

Module type Number of bytes and type of connection (input or output)

After selecting a slot, the type, data type and offset are displayed in another table below.

After right-clicking on the signal to be configured, the following options can be selected in the shortcut

menu:

« Edit signal

This allows the currently selected signal to be edited.

Parameter Explanation
Name The new name for the signal
New type The new data type for the signal
Count Number of individually listed data type elements for the signal. Only the data of the original type is
restructured; the quantity is not adjusted.
- The maximum number corresponds to the quantity that the new data type requires to display the
original type.
- If fewer elements are selected, the last data type element is listed as an array of all remaining ele-
ments.
Apply as array If selected, the new data type is displayed as an array. Otherwise, the data type elements set under
"Count" are displayed.
e S Slot Name
Slot 1/ Subslot 1 |8 Bytes Input / 8 Bytes Input
Name: Outputs_Byte_4 Slot 2/ Subslot 1 |3 Bytes Output / 8 Bytes Output
Original Type: 4 byte aray MName Type Offset
) QOuiputs_Byte_0 byte 0
NewType:  (fin =) Outputs_Byle_1 byt 7
Count: (4 -| Qutputs_Byte_2 byte pd
< Cutputs_Byte_3 byte 3
Lpphy as Amray Outputs_Byte 4 4 byte amay 4
Cancel |
* Reset

This can be used to undo the signal change or a merge previously completed with "Merge signal".

+ Merge signal

This allows all signals to be merged into a new group. The same settings can be made for the new group
as under "Edit signal".

The settings made are reflected in the process image (I/0 mapping).

Configuring the signal

Process image

Slot  Mame @ Modulz001_Temp_1 0 ] 0 USINT
S|qt'||B Bytes In @ Module001_Pressure_5 1} O 0 USINT
@ Module001_input_3_Byte_0_Bit_0 FALSE [0 FALSE EBOOL
Name Type Offset @ ModuleD01_Input_3_Byte_0_Bit_1 FALSE [0 FALSE BOOL
Temp_T byte o @ Module001_Input_3 Byte 0_Bit 2 FALSE 0 FALSE BOOL
Pressure 5 , byte 1 @ ModuleD0T_Input_3_Byte_0_Bt_3 FALSE O] FALSE EOOL
gt & Byte 1 H00 - =L @ Module007_input_3_Byte_0_Bit_4 FALSE [0 FALSE BOOL
::Eﬂ:—g—gﬁ—g—g::—; E:I 512 @ Module00T_Input_3_Byte_0_Bit_5 FALSE [0 FALSE BOOL
RN N E = &5 @ Module001_lnput_3_Byte_0_Bit_6 FALSE 0 FALSE BOOL
|HDUl:3:B‘,".E:C':BIt:4 bit 24 0" MOdUle1_|ﬂDLﬂ_3_B)’[E!_ﬂ_Bﬂ_? FALSE D FALSE BOOL
Input_2 Byte 0 _Bit & bit 75 @ Module001_Input_4 0 O 0 USINT
Input_3_BEyte_0_Bit 6 bit 26 @ Module001_Counter_Airflow_1 0 O 0 UDINT
Input_3 Byt 0 Bit 7 bit 7
Input_4 byte 3
Counter_Airflow_1 dword 4
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PROFINET IO interface
5.1.2.4 Address table

This table provides information about the addresses of the input and output data (in decimal or hexadec-

imal notation).

"Display mode" allows toggling between decimal and hexadecimal display.

Parameter Explanation

Modules Name of the module

Submodule Name of the submodule

Type Data type

Length Length of the module/submodule in bytes
Address Offset address of the data

The address table can also be exported as a CSV file.

5.1.2.5 Device settings

- Start of bus communication

It is possible here to select how data exchange is started on the module.

Parameter

Explanation

Automatically by device

Data exchange is started automatically after the module is initialized.

Controlled by application

Data exchange is started by Automation Runtime.

Information:

Parameter "Manual start of bus communication" can be enabled under the 1/0 configura-
tion of the PROFINET IO device (slave).

L. roswon vesIn LesCIpuUn Mame Value Unit Description
&P x20CP35%6 1420 XZ0CPU ATOM, 186Gk || o VB X20IF10E31
s :_EI_I:_TI :g (étohn;r:jjlcatlon Ry EI !ff Function model standard Modules operating mode
— H =
- T PLK IF3 POWERLINK - PO
w2 UUSB IFd Universal Serial Bus » @ netX corfiguration module asrdb2 Module containing the net configu
e e USB IF5 Universal Serial Bus i@ Data exchange time (CPU-etX) 10000 s Cycle time for data exchange betwe
e WHIX IF6 B4R X2X Link | i | . @ Manual start of bus communication fon | | I set to on, bus communication has
Bk P X20IF10E1_1 551 1150 X20 Interfface PROFINE == ﬁmn ;
B i P;Dfinet (DT} IF1 Bl & ModuleD01 1 Byte Input
e X20IF10E3_1_NE.. 571 35x DTM ProfiMet 10 tiewc‘f { B % Outputimage 1 Bytels)
A2 z / : m 15 5. 7
-~ Profinet (DTM) EMe o -8 e
- e Configuration i -
g 2 oe)]

The following settings must be made in order to avoid automatic data exchange:

» Inthe IF module configuration, "Manual start of bus communication" must be set to "On".
+ "Start of bus communication" must be set to "Controlled by application".

With this setting, the communication can only be started via function block AsNxPnS - nxpnsStartBus-
Comm().

- Application monitoring

The module-internal watchdog time can be set here. If the watchdog has been enabled (watchdog time not
equal to 0), the hardware watchdog must be reset after the set time at the latest.

Values
0ms
20 to 65535 ms

Parameter
Watchdog time

Explanation

Software watchdog disabled
Permissible range of values.
Default value: 1000 ms

Information:

The watchdog time is reset automatically by Automation Runtime.

Information:

This value refers exclusively to the software watchdog and not to the PROFINET watchdog
time set in the PROFINET 1O controller.
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- Process image storage format

PROFINET IO interface

This is used to define how data is stored in the process image (I/O mapping). The storage format is only

applied to data type "Word". This change has no effect on other data types.

Storage format Explanation
Big-endian MSB/LSB = Higher/Lower byte (Motorola format)
Little-endian MSB/LSB = Higher/Lower byte (Intel format)

Storage format - Little-endian (default setting)

Storage format - Big-endian
@+ ModuleD02_Quiput_1 16400 O 16400 USINT @+ ModuleD02 Output_1 16400 O
+3 ModuleD03 Input_2 O 1640000 UINT +3 ModuleD03_Input_2  [16:4433 O
@+ ModuleD04_Output_2 1640000 O 1640000 UINT @+ ModuleD04 Output_2 1620000 |

—1/0 state information

USINT
UINT
UINT

The IOPS interface can be configured here. If configured, the PROFINET input/output object provider state
(IOPS) permits the PROFINET IO device application program to recognize whether the received data from

the PROFINET device is valid or not and declares the output data as valid or invalid.
Setting

Explanation
Disabled

1/0 state information disabled.
Bit

Respective bit set to 1: Data is valid.
Respective bit set to 0: Data is invalid.

Byte

The IOPS is treated as a bit list in the DPM (Dual Port Memory) of the PROFINET 10 device. For this purpose, 2 1/0
data points (InNIOPS and OutlOPS) are listed in the 1/0O assignment for the individual input and output data.

of the slave.

Respective byte set to 0x80: Data is valid.
Respective bit set to not equal to 0x80: Data is invalid.

The IOPS is treated as a byte array in the dual-ported memory (DPM) of the PROFINET 10 device. For this purpose,
2 1/0 data points (InIOPS and OutlOPS) are listed in the 1/0O assignment for the individual input and output data

5.1.2.6 Description

General device information and the entire GSDML file can be read here.

X20(c)IF10E1-1 Data sheet V 2.20
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GSDML device description file

6 GSDML device description file

The module description is made available to the master in an GSDML file. This text file contains the descrip-
tion of the slave's complete range of functions. The GSDML file can be downloaded from the B&R website
(www.br-automation.com) in the Downloads section for the interface module and then imported into the
respective master environment.
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TIA portal

7 TIA portal

Software and hardware used for this example:

«  X20IF10E3-1 B&R PROFINET IO device (slave) interface module
+ GSDML file from the B&R website

« CPU315-2 PN / DP Siemens controller as PROFINET master

» TIA portal version 13 (trial version)

7.1 Creating a new project

e After opening the TIA Portal development environment, a new project must first be created. To do this,
select Create new project and specify the name and path of the new project. The new project is created
with button Create.

Create new project

Project name: |Frojectt

#® Open existing project

|
Path: |C:'.Users'.BR'.Documentsl..".utomatisierung ||
|

#® Create new project Author: |BR

Cornment: ta
2 Migrate project
- W

® After the project is created, the necessary devices can be added and configured.
The first step is to select Configure a device.

Project: "Project1” was opened successfully. Please select the next step:

N

y A | Configure a device

R
s

\@g Write PLC program

Configure
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TIA portal

® The controller used is selected using Add new device and added to the configuration with button Add.

@ Show all devices Device name:
g : PLC_1
@ Add new device lPLc_
~ [ Controllers Z Device:
» [ sIMATIC 57-1200
» [ SIMATIC 57-1500
(=
Controllers e T
~ [ cru
=
» [ cPU312
I:E' CPU 315-2 PNIDP
» [ cPu312C
D » [ cPU313C
» [ CPU 313C2 P Orderno.:  |6ES7 315-2EH14-0ABO0 |
S
HMI » [ cPU313C2 PP T [vaz [+]
» [ CPU 314 o
—— » [ cPU314Cc2 DP =| Description:
@ Configure networks g » [ CPU 314C2 PNIDP Work memary 384KB; 0.05msH000 instructions;
Fa PROFIMETinterface; 57 communication {loadable
» [ cPU 314C2 PP
r‘i. FBs/FCs); PROFINET IO controller; supports RTIRT;
» [ CPU315-2DF 2 ports; PROFINET CBA; PROFINET CBA Proxy; TCPIIP
PC systems - r‘_u CPU 315-2 PNIDP transport pratocol; combined MPIDP interface
= (MPI or DF master or DP slave); multi-tier
[ 6e57 315-26H13-0480 configuration up to 32 modules; constant bus
-2EH14-0AB0 cycle time; routing; firmware V3.2
» (g cPU317-2DP
» [l CPU 3172 PNIDP
» [ CPU 319-3 PNIDP
» [ CPU 315F2 DP Ll
» [ CPU 315F-2 FNIDP
» [l CPU317F2 DP
» [ CPU 317F2 FNIDP
[ =
» [[§ CPU 319F-3 PNIDP
= 5
<] Il |

7.2 Adding a PROFINET IO device (slave)

® To add a PROFINET IO device (slave), you must switch to the hardware view. To do this, select Device
configuration by double-clicking in column Project tree.

Project tree o 4
Devices
HOO i

= | ] Projectl
B Add new device
iy Devices & networks
- [ PLC_1 [CPU 315-2 PN/DP]
u]‘ Devici

% Online & diagnestics

e configuration;

4 '?uz Program blocks

® The hardware structure can be checked or updated via tab Network view.

|; Topology view ",gﬁh Network view "ﬂf Device view |

ons [HN [-] B |’ = J Network overview | |< | »
E 'ﬁ) Device
E w S7300/ET200M ctation_1
PLC1 » PFLC1

CPU 315-2 PNIDP

18 X20(c)IF10E1-1 Data sheet V 2.20
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® |[n order to use the interface module, its description file must first be installed. The description file can be
downloaded from the B&R website and installed via Options — Install general station description file (GSD).

]
Window

Options | Tools

Help

Settings
| g

L[] Glebal libraries

Support packages

ﬂ Show reference text

Install general station description file (GSD)

® The downloaded description file is selected in the dialog box and added to the project with button Install.
This adds the bus controller to the Hardware Catalog of the TIA portal.

Installed GSDs

GSDs in the project

Source path:  [canoo

Content of imported path

@ File YWErsion Language Status

E‘ GSOMLA2.34-BuR-X20IF10E3_1-2018091 9.xml 2,34 English, Ge... Alreadyinstalled

<] I | [3]
l Celete | r Install | l Cancel |

® Now the installed interface module can be used in the project. The interface module is selected in the
Hardware Catalog and then dragged and dropped into the project.

|; Topology view ||‘,-E-¢, Metwo

T Metwork| 3§ Connections

pLC_1
CPU 315-2 PHIDP

tk view

"ET Device view ‘

Options

P
—a

BIEAE

HMI connection

5]

X20IF10E3-1
H20IFT0ES-T_M...

Mot assigned

J Metwork overview

¥ Deviee

* 57300/ET200M station_1

b PLCI
G50 device_1
b H20F10E3-1

q.r

v Catalog

[e3

= E Filter

it fit]

Frofile: ‘<AII>

» rj' Controllers
» [ il
L3 '_[. FC systems
] h Drives & starters
» [l Metwork components
» '—4] Detecting & Monitoring
» [ Distributed 10
» rj] Fower supply and distribution
» [ Field devices
- Ef. Other field devices
» E[’.Add\t\nna\ Ethernet devices
- [l FROFINET 10
» [l Drives
» [l Encoders
] h Gateway
~ @ o
J i B&FR Industrie-Elektronik
- :fl B+R Industrial Autamation GrmbH
- [ s
[.XEDIF‘IDE3-17NE'D(V‘\.D.D.D-V‘\.Z.x.x
[.XQDIF‘IDES-‘I_NETXV‘\.S.X.X
[. X20IF10E3-1_SAFE_METX ¥1.350x
3 Ef. Netwark Components
3 I"_u Sensors

B

Gojeed aremprey (£

$|00] AuNUQ [E||

SHSE| b@n\”

saueIqr] E”
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® The installed controller and the interface module are connected via PROFINET. For this purpose, the
PROFINET interface of the controller is connected to the PROFINET interface of the interface module via

drag-and-drop.

PROFINET_X20IF10E3_1 » Devices & networks

|; Topology view ||ﬁgt| Network view

Y Device view
] & B HE Qs L ]

o 10 systern: PLC_T.PROFIMNET 10-Systerm (100) 5

,grf Metwork ” Cohhections iHMI connection

51 ALl

PLE T K20IF10E3-1
CPII 315-2 PRIDF KZ20IF10E3-1_M...
PLC-1

.
B PLC_1.PROFINET I0-Syste... }:-:j

® To establish communication between the PROFINET IO controller (master) and PROFINET IO device (slave),
the PROFINET device name of the slave must be set. This must match the set PROFINET device name of the

interface module in Automation Studio.

% CH00MAS Projectshand Test 35864008 Test 3586.apj/Configl - Sutomation Studio WV 452,102 # A3 Single Computer License
3 J Pl 2 g P
File Edit View Open Project Debug Source Control Online Tools Window Help
Ao9aHa bl Py (S i g 8 gl G dl ) @ ol > & @ @ .
@‘Hardr-‘are.\m\ [System Designer] J]U SSLIFL [Device Configuration] X
d - -@ * i IO Device: K20IFI0E3-1_METX ¥1.3.:.%
Name L... Position Wersion Description iy vendar: Bernecker + Rainer
B 4 X20CPI5E6 1500 X20CPUATOM
ol Gerial IF1 Cammunication "
- &, ETH IF2 Ethemet | Navigation fiea B General
= PLK IF3 POMWERLINK
v USE IF4 Urniversal Seria
o3 USE IF5 Universal Serial
__a_h P IF& BaR %2 Link Description: #20IF10EZ_1
Bl % ®20IF10E3 551 1380 X2Dlntertace Pl Addressciable
foe_u [Profinet [DTH] IF1 i Device Settings IP setings
B e X20F10E1_1 552 1300 #20 Intertace Pl E Description
B s Profinet [DTM) IF1 Dewice Info 1P address:
LGS X20BCODE3 5T 10 DTM generic Pr Module Info T Mote: These values are set by
- b 553 GIDML Viewer it the controller of the network!
Gateway address:
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To set the PROFINET 10 device name in the TIA portal, select the PROFINET interface module (X20IF10E3-1)
from the Device overview in the drop-down list.

By double-clicking on the image of the module, the setting options become visible below. The desired
PROFINET IO device name must be set here.

If flag "Generate PROFINET device name automatically" is active, the default name stored in the PROFINET
IO device is assigned automatically.

In addition, the PROFINET IO device must also be assigned an IP address. An IP address is assigned from
the IP address range of the PROFINET IO controller by default. The IP address of the PROFINET IO controller
corresponds to the management IP address of the controller. For additional information, see "Establishing
a connection to hardware" on page 25.

PROFINET_XZ20IF10E3_1 » Ungrouped devices » X20IF10E3-1 [X20IF10E3-1_NETX ¥1.3.xx]

|5'? Topology view ”587, Network view |i]'f Device view l

= J Device overview
‘% f{ Module . Ra..
E ~ X200F10E31 o [l
b PRI 1]
0
i
g 0
4 u]
I a
. 0
0
i
0
i
1]
v o ¥
[ [¥] [100% - —5— & <] I
; ; 2! ‘gPropenies ||"_i.'.lnfo y||ﬂ Diagnostics |
JGeneraI " 10 tags " System constants " Texts |
« General ] Subnet: | FMAE_1 iV] |Z

Catalog information | Add new subnet
» FROFINET interface [%1] |
|dEﬂtIfICatl.Dn & Maintenance IP protocol |
Hardware interrupts

Diagnostics addresses (=) 5et F address in the project |
Shared Device

[fPadaressi o2 160 2 ||

Subretrmask: | 255 255 255 0 |

Synchronize router settings with 1O controller

D Use router

Routeraddress: ] o U o

() IP address is set directly atthe device

PROFINET

E‘ Generate PROFINET device name automatically

PROFINET device narne: |x20if10231 |

|
Converted name: |x20if‘| 0e3-1 |
]

Device nurnber: |1 |+
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® Any additional modules can be added with the Hardware Catalog. To do this, drag and drop the modules

into the Device overview.

.- INET_XZO0IF10E3_1 » Ungrouped devices » X20IF10E3-1 [X20IF10E3-1_NETX ¥1.3.x.x]

-

X

|;Topolugy view ”5%5 Network view

|'f Device view |

i

df [x20F10E31 [20iF10E3- N[w]| 2 E_LT-

-
A

&

,;9‘?

®20IF10E3-1

P PRN-IO

1 Byte Input_1

1 Byte Cutput_1
8 Bytes Input_1
g Bytes Outpur_1

Device overview

¥/ Module

Options

U

~ : Catalog

[231 |
[ Filter Profile: | <Al
- r:u Head module

[. H20IFT0ES-1 _METR W1 Sxx
~ [ Module

&

] 5]

1]

P X20IF10ES-1

¥

T W

[ [1o0%

=)

[« ][

E3 T

pll i Ten Nem pre vl By e Wil v e et e el By i) Wil v e e e el et i) Ml v P eyt el el Bt s e

vp_u Input Madules
i
I E
I §
i K
i K
I &
i K
I
[.‘I Unsignedéd Input
[. 12 Bytes Input
[l 16 Bytes Input
[. 2 Bytes Input
[. 20 Bytes Input
[. 3 Bytes Input
[. 32 Bytes Input
[.4 Bytes Input
[. 64 Bytes Input
[. & Bytes nput

~ [ Output Modules
i K
i K
I &
i K
I §
i
I §
Il K

Byte Input
Integer1 6 Input
Integer32 Input
Integeréd Input
Real3z Input
Realdd Input
Unsigned16 Input
Unsigned32 Input

Byte Output
Integer] & Qutput
Integer32 Qutput
Integersd Cutput
Real32 Output
Realed Output
Unsigned16 Output
Unsigned32 Output

35

® After modules are added, they can be easily configured by selecting them.

Example

"End address" of a module is read out via Properties — General — |/0O addresses in order to be able to link

it with a variable created in the application.

| General ||| 10 tags " System constants " Texts |

|§,Pruperties |"_i.'.|nflJ y"ﬁDiagnustics |

* General
FO addresses

Catalog information

Hardware interrupts

Qutput addresses

Start address: |257

End address: |264

Process image: [Mone

22
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7.3 Creating an application

® An application can be added via Project tree — Program blocks.

Project tree m «
Devices
OO 2

= | ] Projectl
B’ Add new device
gy Devices & networks
~ [/ PLC_1 [CPU 315-2 PN/DP]
[I¥ Device configuration
% Online & diagnostics
S ccram ioc

ﬁﬂdd new block

e |f a new program is created using Add new block, the name of the block and the programming language
are first set and confirmed with OK.
In this example, this is SCL (Structured Text), but any programming language can be used.

|"Add new block %

MName:
|Block_1 |
Language: SCL v|
%
Organizmtion (O Manual
block .
& Automatic
' Description:
FB 2

: Functions are code blocks or subroutines without dedicated memory.
Function block

= 2

Function

Data block

More .

> | Additional information

| [w) Add new and open f oK 1 | Cancel
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® The block is divided into two parts.

» Variables can be created in the upper part of the block.
+ The application is programmed in the lower part.

Example

A variable named "Test" of data type "BYTE" should be created and assigned value 10 using the application.

Projectl » PLC_1[CPU 315-2 PN/DP] » Program blocks » Block 1 [FC1]

Block_1
Name Data type Offset Default value

4 « Input

- Test Byte
L] <Add n

< ~ Output

m
W

VR W N =

12 40 « Return
12 @ = Block_1 Void

S D @@= EEad s POl & B

Comment

[c] i

|F CASE. FOR. WHIE. .
OF... TODO.. DO...

1 #Test := 107

® A tag can now be created in the application to link the variable to an output via an address. This is created

with "%QB + Address" or "%IB + Address":
Example
Tag %QB256 is assigned to variable "#Test".

1 #Test := 10;
2 Poeg 1" := #Test;
100% -
|§.Properties ||"_i.l|nfo y"ﬂ Diagnostics ‘
General
= —
=3 Tag
General
Name: |Tag_1 |
| Data type: | Byte E
L Address: [%QB256 -
1 Comment: | |
History

24
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7.4 Establishing a connection to hardware

TIA portal

® To establish a connection from the TIA Portal to the controller, the IP address and controller subnet mask
must be configured in the TIA Portal. This is done by selecting the controller in the Device view. Clicking
on the Ethernet interfaces with the mouse opens the corresponding window in menu "Properties". The IP

address and subnet mask can be entered here.

Information:

The management IP address of the controller corresponds to the PROFINET 10 controller

IP address. See "Adding a PROFINET IO device (slave)" on page 18.

PROFIBUS_CPU315-2_PN-DP » PLC_1 [CPU 315-2 PN/DP]

|g_5 Topology view "ﬁ-g-h Network view |T Device view
gt [PLCT[CPU3ISZPNDR] | =] Gl B HE |s =4 | | Device overview |
[~
|= ¥ . Module Rack Slot
”
L ‘E ] 1
L (-
* RLGAT 0 2
, ! 7 B % g G L i MFIDF interface_1 a D] Qi
Rail_0 =
s b FROFINET intetface_1 D T
0 3
0 a4
- 0 5
I 0 6
m 0 7
L2
= 1] g
0 el
1] 10
1] 11
[
[<]u] (> [100% B 9 — W[l i ] D>
1 ] |§ Properties I"i.'.lnfu ||&' Diagnostics |
J General || 10 tags || System constants || Texts |
Ethernet addresses
Tirme synchronization Interface networked with
b Advanced options
Diagnostics addresses Subnet: | FRIIE_1 i'l
| Add new subnet |
IP protocol
| IPaddress: [192 . 168 .0 .1 |
! Subretmask: | 255 . 255 . 255 . 0 |
i [ Use router
I Router address: |FJ 0 a a |
PROFINET
E! Generate PROFINET device name autornatically
PROFINET device narme: |p|c_'| |
Converted narme: |p|cxb'| doed |
Device number: | 1] [=]
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® Now the project can be compiled. This is done by selecting controller "PLC_1[CPU 315-2 PN/DP" in the
Project tree view and button Compile in the toolbar.

f Y savepojer @ X X e HEELGER
<

Project tree

Devices
HO Q@ 2| dr [pca [=]

=]

* | ] Projectl
E Add new device
si Devices & networks

Plmaem o omde s =y

¢

® After the project has been successfully compiled, it can be loaded onto the device. To do this, select button
Download to device in the toolbar.

G Y- sepoien @ ¥ 1 x e R EfiER
1

Project tree

|

Devices

Q@ 2| ar [Pc [-]

* | ] Projectl
ﬁ“ﬁdd new device

Eﬁh Devices & networks
L dITTPLC 1 [CPU 315-2 PN/DP]
| coal

A -

e

s

® A query dialog box opens in which the interface configuration is set.

With button Start search, the network is scanned for devices. If no devices are found, this indicates that an
incorrect IP address was set in the controller.

Configured access nodes of "PLC_1"

Device Device type Slot Interface type  Address Subnet |
R CPU 315-2 PH/DP 2x2 FHIE 192.168.0.1 FHIIE_1
CFU 315-2 FMIDP 2x1 FROFIEUS 1 FROFIBLIS_1
Type of the PGIPC interface: | B_FNIE [~
FGIFC interface: Tl Intel(R) PRO/1000 GT Deskeop Adapter [+l ®@[<)
Connection to interfacelsubnet: | Direct at slot'2 x2' [+ @
|stgateway: | | =] ®©
Select target device: | Show all compatible devices [+]
Device Device type Intetface type Address Target dewvice
= = PRIIE Access address =

Flash LEL:

t
Start search

Online status information: D Display anly error messages

Load ! | Cancel !
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o |f the search is successful, the devices found are listed under Compatible devices in target subnet. After
selecting the controller, the data can be loaded to the controller with button Load.

Selecttarget device: | Showe all compatible devices B2
Dewvice Device type Interface type Address Target dewice

|CF’U 315-2 FMDP CPL 315-2 PNIDP FMIE 192.166.0.1 CPU 315-2 PR/DFP I
- = PMITE Access address =

[| Flash LED

Start search _|

Cnline status information: D Display only error messages
ﬁ Connection established to the device with address 192.7168.0.1.
) scan completed. 1 compatible devices of 2 accessible devices found.

!
]

Scan and information retrieval completed.
rt2 Retrieving device information... | ]

I Laoad | | Cancel i

® Before loading, a notification window opens and lists a preview of all loading processes. This can be used
to check whether the correct data is being transferred. The data is transferred after pressing Load.

"Toad pre{r-iéw
9 Check before loading
Status |1 Target Meszage Action
40 & ~ rca Ready for loading.
o » Stop modules The modules are stopped for downleading to device. Stop all
o » Device configurati... Delete and replace system data in target Download to device
0 » Software Download software to device Consistent download
[<] i [2]
Refresh
Finish | | Load | | Cancel |

® The result of the loading process is listed and must be confirmed with Finish.

Load results
9 Status and actions after downloading to device
Status |1 Target Message Action
lrﬂ ﬂ ~ PLC_1 Downloading to device completed without error.
1 » Start modules Start modules after downloading to device. @ Startall
[<] I [2]
Finish | | Load | | Cancel |
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® Button Go online is selected to establish a connection to the controller. The connection is established

and, if configured correctly, the slave is set to state "Run".
In state "Run”, no changes can be made to the configuration or application.

Rl Gooniinelmq |

® The connection to the controller can be disconnected again with button Go offline.

& Go cnlin! e Gooﬂlinel. !uh? i

® The application can be started or stopped in the toolbar via buttons Start CPU and Stop CPU.

ennen = & M=
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