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Please observe the following notes

In order to ensure the safe use of the product described, you have to read and understand
this manual. The following notes provide information on how to use this manual.

User group of this manual

The use of products described in this manual is oriented exclusively to qualified electricians
or persons instructed by them, who are familiar with applicable national standards and other
regulations regarding electrical engineering and, in particular, the relevant safety concepts.

Phoenix Contact accepts no liability for erroneous handling or damage to products from
Phoenix Contact or third-party products resulting from disregard of information contained in
this manual.

Explanation of symbols used and signal words

hazards. Obey all safety measures that follow this symbol to avoid possible

2 This is the safety alert symbol. It is used to alert you to potential personal injury
injury or death.

DANGER
This indicates a hazardous situation which, if not avoided, will result in death or serious
injury.

WARNING
This indicates a hazardous situation which, if not avoided, will result in death or serious
injury.

CAUTION

This indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

The following types of messages provide information about possible property damage and
general information concerning proper operation and ease-of-use.

NOTE

This symbol and the accompanying text alerts the reader to a situation which may cause
damage or malfunction to the device, either hardware or software, or surrounding

o DbDPDP

property.
® This symbol and the accompanying text provides additional information to the reader. ltis
1 also used as a reference to other sources of information (manuals, data sheets, literature)

on the subject matter, product, etc.
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General terms and conditions of use for technical documentation

Phoenix Contact reserves the right to alter, correct, and/or improve the technical
documentation and the products described in the technical documentation at its own
discretion and without giving prior notice, insofar as this is reasonable for the user. The
same applies to any technical changes that serve the purpose of technical progress.

The receipt of technical documentation (in particular data sheets, installation instructions,
manuals, etc.) does not constitute any further duty on the part of Phoenix Contact to furnish
information on alterations to products and/or technical documentation. Any other
agreement shall only apply if expressly confirmed in writing by Phoenix Contact. Please
note that the supplied documentation is product-specific documentation only and that you
are responsible for checking the suitability and intended use of the products in your specific
application, in particular with regard to observing the applicable standards and regulations.
Although Phoenix Contact makes every effort to ensure that the information content is
accurate, up-to-date, and state-of-the-art, technical inaccuracies and/or printing errors in
the information cannot be ruled out. Phoenix Contact does not offer any guarantees as to
the reliability, accuracy or completeness of the information. All information made available
in the technical data is supplied without any accompanying guarantee, whether expressly
mentioned, implied or tacitly assumed. This information does not include any guarantees
regarding quality, does not describe any fair marketable quality, and does not make any
claims as to quality guarantees or guarantees regarding the suitability for a special purpose.

Phoenix Contact accepts no liability or responsibility for errors or omissions in the content
of the technical documentation (in particular data sheets, installation instructions, manuals,
etc.).

The aforementioned limitations of liability and exemptions from liability do not apply, in so
far as liability must be assumed, e.g., according to product liability law, in cases of
premeditation, gross negligence, on account of loss of life, physical injury or damage to
health or on account of the violation of important contractual obligations. Claims for
damages for the violation of important contractual obligations are, however, limited to
contract-typical, predictable damages, provided there is no premeditation or gross
negligence, or that liability is assumed on account of loss of life, physical injury or damage
to health. This ruling does not imply a change in the burden of proof to the detriment of the
user.
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Statement of legal authority

This manual, including all illustrations contained herein, is copyright protected. Use of this
manual by any third party is forbidden. Reproduction, translation, and public disclosure, as
well as electronic and photographic archiving or alteration requires the express written
consent of Phoenix Contact. Violators are liable for damages.

Phoenix Contact reserves all rights in the case of patent award or listing of a registered
design, in as far as this concerns software of Phoenix Contact that meets the criteria of
technicity of has technical relevance. Third-party products are always named without
reference to patent rights. The existence of such rights shall not be excluded.

Windows 3.x, Windows 95, Windows 98, Windows NT, Windows 2000, Windows XP, and
Windows Vista are trademarks of the Microsoft Corporation.

All other product names used are trademarks of the respective organizations.

How to contact us

Internet Up-to-date information on Phoenix Contact products and our Terms and Conditions can be
found on the Internet at:
www.phoenixcontact.com
Make sure you always use the latest documentation.
It can be downloaded at:
www.phoenixcontact.net/catal

Subsidiaries If there are any problems that cannot be solved using the documentation, please contact
your Phoenix Contact subsidiary.
Subsidiary contact information is available at www.phoenixcontact.com.

Published by
PHOENIX CONTACT GmbH & Co. KG PHOENIX CONTACT
Flachsmarktstra3e 8 P.O. Box 4100
32825 Blomberg Harrisburg, PA 17111-0100
Germany USA
Phone +49 - (0) 52 35 - 3-00 Phone +1-717-944-1300
Fax +49 - (0) 5235-3-412 00
Should you have any suggestions or recommendations forimprovement of the contents and
layout of our manuals, please send your comments to
tecdoc@phoenixcontact.com
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Introduction

1 Introduction

1.1 Purpose of this manual

This quick start guide uses an example to describe how you integrate SafetyBridge modules
in a PROFIBUS system to an S7 controller.

The document does not describe the complete configuration of a system or how to create a
project under STEP 7. It only describes what has to be observed with regard to
SafetyBridge.

For additional information, please refer to the documents listed in Section 1.3, "Additional
documentation".

1.2 Requirements

Knowledge Knowledge of the following is required:

The target system (PROFIBUS, PROFINET or INTERBUS)
The components used in your application

The Siemens SIMATIC software used

—  The Microsoft Windows operating system

In order to start up the example system, the following hardware and software are required:

Hardware In order to start up the example system, the following hardware is required:
- Programming device/PC

— The S7 controller used in the example project (S7 3xx or S7 4xx)
(see Section "Example bus configuration (with PROFIBUS bus coupler)" on page 3-1),

— Bus coupler and I/O devices used in the example project
(see Section "Example bus configuration (with PROFIBUS bus coupler)" on page 3-1)

Software In order to start up the example system, the following software is required:
-  Microsoft Windows
— Siemens SIMATIC STEP 7 V5.4 or later (version depends on the S7 CPU used)
- GSD/GSDML files from Phoenix Contact for the bus coupler used.
It can be found on the Internet at www.phoenixcontact.net/catalog.

— SAFECONF from Phoenix Contact (software for configuration of the safety logic and for
parameterization of the channels)

It can be found on the Internet at www.phoenixcontact.net/catalog.

8029_en_02 PHOENIX CONTACT 11
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1.3 Additional documentation

Comprehensive information about PROFIBUS and PROFINET is available on the Internet
at www.profibus.com.

Please refer to the documentation provided by Siemens for the STEP 7 software.
Please refer to the documentation for the components used in your application.
Please refer to the documentation of the function blocks used.

The documentation of the SafetyBridge modules must be used.

Description Type Order No.
Inline module with integrated safety logic and safe digital outputs UM EN IBIL 24 LPSDO 8-PAC 2910790
Inline module with safe digital inputs UM EN IB IL 24 PSDI 8-PAC 2910457

The documentation for Phoenix Contact devices is available on the Internet at
www.phoenixcontact.net/catalog.

1.4 Safety hotline

Should you have any technical questions, please contact our 24-hour hotline.

Phone: +49 5281 9462777
E-mail: safety-service@phoenixcontact.com

1-2 PHOENIX CONTACT
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Integration of a SafetyBridge system in three steps

2 Integration of a SafetyBridge system in three steps

2.1 Safety with the SafetyBridge system

Within a SafetyBridge system, safety is achieved only through the modules of this system
(IBIL 24 LPSDO 8-PAC and 1to 3B IL 24 PSDI 8-PAC). All other components of the entire
system are not safety-related components. Errors at not safety-related components or
errors during integration of the SafetyBridge system are reliably detected by the
SafetyBridge system components. These errors only reduce the system availability but not
the system safety.

° Please refer to the documentation on the safety modules for information on error

1 messages that occurred.

i No safety controllers are required for the implementation of safety functions.
8029_en_02 PHOENIX CONTACT  2-1
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2.2

Integration of a SafetyBridge system

A SafetyBridge system can be integrated into an existing system in three steps.

Table 2-1 describes the steps for integrating a SafetyBridge island.

Table 2-1 Integration of a SafetyBridge island
Step Process Safety- See ...
related
1 Configuring the safety logic (SAFECONF)
—  Configure the safety island Yes Page 3-6
(island number, number of PSDI)
— Parameterize I/O channels of a safety Page 3-8
island
—  Configure the safety function Page 3-12
- Export the configuration and Page 3-14
parameter data record
2 Integrating SafetyBridge module into the S7 (STEP 7)

No Documentation
of the controller
manufacturer

— Install the device description Page 3-15

— Insertthe bus coupler in the hardware Page 3-16
configurator

- Insert SafetyBridge modules in the Page 3-18
hardware configurator

— Load the configuration and parameter Page 3-25
data record into the standard
controller

— Add SafetyBridge operation to the Page 3-20
standard application program

3 Installing SafetyBridge modules

Install SafetyBridge modules (hardware) | No User manuals for

(including island and satellite number the modules

settings) used

Overall safety validation Yes

2-2 PHOENIX CONTACT
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Integration of a SafetyBridge system in three steps

Figure 2-1 shows the hardware and software components used and the steps for integration

of a SafetyBridge system.
PC
PLC EFSAFECONF
S7 < STL file (553[)(“ALJ
— PxC_SBT
Simatic Manager o0

Bus system

SBT

Figure 2-1

Key:

PC
SAFECONF

Simatic Manager
STL file

s7
GSD(ML)
PxC_SBT...

Bus system
SBT

SBT SBT

80290001

Components and steps for integration of a SafetyBridge systems

Step 1: Configuring the safety logic
Step 2: Integrating SafetyBridge modules into the S7
Step 3: Installing SafetyBridge modules

PC with SAFECONF and Simatic Manager

Software for configuration of the safety logic (configuration of the
safety function and parameterization of the channels)

Step 7 engineering software

Configuration and parameter data record that is generated with
SAFECONF; in the S7 it is converted into a data block

S7 3xx or S7 4xx controller
GSD or GSDML files to be imported of the modules used

Function and data blocks from Phoenix Contact

— Download of the configuration and parameter data record from the
standard controller to the IB IL 24 LPSDO 8-PAC

—  Cyclic routing of the SafetyBridge data flow
PROFIBUS, PROFINET or INTERBUS
Modules of the SafetyBridge system

8029_en_02
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Example

3 Example

This section describes the use of SafetyBridge modules using PROFIBUS. Only the safety
modules will be described. You can use standard modules in the Inline station, but these will
not be described here.

3.1 Example bus configuration
(with PROFIBUS bus coupler)

Controller
e.g., S7 3xx IL PB BK IBIL 24 IBIL 24
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Figure 3-1 Example bus configuration with a PROFIBUS bus coupler

Key:

S1 Safety switch; emergency stop (EStop/Button S1)

K1 (R) Positively driven N/C contact for monitoring the state of the relay (readback
contact). The example does not describe this readback.

Devices used in the example bus configuration or devices that can be used as an
alternative

Controller

S7 3xx Controller

Bus couplers for PROFIBUS

IL PB BK DP/V1-PAC Inline bus coupler for PROFIBUS firmware version C or later

IL PB BK DI8 DO4-PAC Inline bus coupler for PROFIBUS firmware version 1.10 or later

IL PB BK DI8 DO4/EF-PAC Inline bus coupler for PROFIBUS firmware version 2.00 or later (used in the example)
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Safety modules

IBIL 24 LPSDO 8-PAC Inline module with integrated safety logic and safe digital outputs
IB IL 24 PSDI 8-PAC Inline module with safe digital inputs

Bus couplers for other bus systems that can be used as an alternative:

Bus couplers for PROFINET and INTERBUS

IL PN BK DI8 DO4-2TX-PAC Inline bus coupler for PROFINET
IL PN BK DI8 DO4-2TX/NC Inline bus coupler for PROFINET
IBS IL 24 BK-T/U-PAC Inline bus coupler for INTERBUS

° This and other example projects can be downloaded at
1 www.phoenixcontact.net/catalog.

Please refer to Section "Example projects” on page A-1 for the file names and how to use
the example projects.

3-2 PHOENIX CONTACT 8029_en_02
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Example

3.2  Step 1: Configuring the safety logic (SAFECONF)

° Only the steps essential for the SafetyBridge system will be shown in the following. Not all

1 screens will be displayed. Should you have any questions regarding SAFECONF, please
use the online help or the software documentation.

° You can skip step 1 if you use the example project. The configuration and parameter data

1 record to be created with this step is included as xxx.stl file in the example project.

3.2.1 Creating a project

SAFECONF is used to configure and parameterize the SafetyBridge system. Finally a
configuration and parameter data record is generated that is stored in a data block (DB) for
operation with an S7.

¢ Open the SAFECONF software.

* Create a new project with the help of the Project Wizard. Select "File... New Project".

* Define the name and where the project is to be stored.

@ NOTE: Error during download

Use at least twelve characters for the project name, otherwise you will receive an error
message (Error Code C002;,.,, Additional Code 0605;,,,) when the configuration and
parameter data record is downloaded from the standard controller to the
IB IL 24 LPSDO 8-PAC.

Project Wizard x|

_:,j Z The Project Wizard will help you create a new project.

=| [

‘You can click Back at any time to change your selection.

— Project Name:
g |SBT_Example_1+E Storf
Project Path:

Ienls and Settings\all Users\Documents\SAFECONF'\Projects ... I

Back l MNext > I Cancel | Help

Figure 3-2 Creating project name and project path
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e  For working with the SafetyBridge system, select the IB IL 24 LPSDO 8-PAC master

device.
X
iy Select a master device...
2
1L
i A Eaemanad
- @
¢ ..l. Master-Device:
T v vy |IB IL 24 LPSDO 8-PAC =
o ol kklun rmmnm_
%0 b oioe PSR-TRISAFE-S
—n—.—a; R
= |
::::::::.}_ v
- ]
< Back Next > Cancel | Help

Figure 3-3 Selecting the IB IL 24 LPSDO 8-PAC

* Select the file format with which you will operate.
You need the S7 DB output format when working with the S7.

Select transmission type and output format

Transmission type:

I No transmission ;]
Output format:
‘ S70B
< Back Mext > Cancel Help

Figure 3-4 Selecting the S7 DB output format
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e Describe the project completely.

NOTE: Error during download

Please fill out all fields completely. Use the maximum number of characters, otherwise
you will receive an error message when the configuration and parameter data record is
downloaded from the standard controller to the IB IL 24 LPSDO 8-PAC.

Table 3-1 Describing the project and the data block
Field Contents
Description Exactly 4 characters
Version Exactly 4 characters
DB number DB number
Title Exactly 8 characters
Version Version of the DB
X
~ Specify custom description and version
Custom description: Isgn
Custom version: Iggm—
— Specify 57 datablock number, title and version
DB-Number: E
Title: IEStop_1 %
Version: |01— . IW

< Back I Mext > I Cancel | Help
Figure 3-5 Describing the project and the data block
e Complete the project creation.
x|
Project Description:
Project name: SBT_Example_1xEStop
Project path: c:\Documents and Settings\All
Users\Documents\SAFECONF\Projects
Help
Figure 3-6 Completing the project creation
8029_en_02 PHOENIXCONTACT  3-5
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3.2.2 Configuring the safety island

Representation of the devices in SAFECONF is not a network view but a view to a safety
island. The safety island configuration is independent of the distribution within an Inline
station or in several Inline stations.

o

When the project has been completed, the window to specify the island number is opened.
e Enter anisland number, 1 in the example.

(=) SAFECONF 2.5

Favorites

Safe Functions

Standard Functions

" Enter F_S Add %
Safe Functionsl Blocks x|

Connectors
| |

F_Source_Add:

External signals

Hardware ok

1

1

2

3
Binary Value: g
6
7
8
39
1

Figure 3-7 Specifying the island number
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* Define a password with at least six digits for the project, 123456 in the example.

x|
Enter old password: I

Figure 3-8 Defining the password

¢ Define the number of IB IL 24 PSDI 8-PAC modules that belong to the island. To do so,
drag and drop the corresponding number of IB IL 24 PSDI 8-PAC modules from the
"Hardware" toolbox into the hardware editor.

E ECONF 2.5 - SBT_Example_1xEStop

Favorites
Safe Functions
Standard Functions
Safe Functional Blocks
Connectors
External signals
Hardware

1B IL 24 PSDI 8-PAC

0 1
— ———
| L
= L Q o fl.i i.c bo
(1) 1) (1) 1) (1) (1)
‘
s
v

Figure 3-9 Defining the number of IB IL 24 PSDI 8-PAC modules
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3.2.3 Parameterizing I/0O channels of a safety island

NOTE:
@ With two-channel assignment, parameterize both channels in the same way.

Parameterize the I/O channels of the SafetyBridge modules. There are two options:

1 Double-click the module in the hardware editor. The window for parameterization of the
entire module opens.

2 Double-click a terminal point in the hardware editor. The window for parameterization
of the entire terminal point opens.

e Parameterize the output channels of the IB IL 24 LPSDO 8-PAC module.

[ SAFECONF 2.5 - SBT_Example_1xEStop

Favorites l
Safe Functions l
Standard Functions I SAFECONE 2.5 o
Safe Functional Blocks | Type: 170 digital
Connastons : Description: IB IL 24 LPSDO 8-PAC
Extemal signals : mmm W
Hardware :
p— A ! Parameter | Value B
Pt | F_Parameter
B | F_SIL SIL3
w : F_Source_Add 8
| | @m |F_Dest_add 0
1B IL 24 PSDI 8-PAC 1 jreseivad
Output 00 Channel 1
: Assignment |used
| Output |sin£-channel v
| Switch-off delay for stop category 1 [deactivated
: Yalue of the switch-off delay for stop category 1 15
| ‘alue range of the switch-off delay for stop category 1 ms *10
ol enable out off
| Test Impulses (Output switched off) activated
1 Output 00 Channel 2 Ll
| Assignment not used
| Output double-channel
l Switch-off delay for stop category 1 deactivated
| ‘Yalue of the switch-off delay for stop category 1 15
( Value range of the switch-off delay for stop category 1 ms *10
| enable out off
: Test Impulses (Output switched off) activated
| Output 01 Channel 1
| - not used
| Output double-channel
l Switch-off delay for stop category 1 deactivated
| Value of the switch-off delay for stop category 1 15
| Value range of the switch-off delay for stop category 1 ms *10
: enable out oft
| Test Impulses (Output switched off) activated
| Output 01 Channel 2
| Assignment [not used
: Output |double-channel =l
| T
[ ox |
|
< |

Figure 3-10 IB IL 24 LPSDO 8-PAC parameterization: Output 00 Channel 1
(here: parameterization by double-clicking the module)

The F_Source_Add and F_Dest_Add values are entered automatically. F_Source_Add
results from the island number, F_Dest_Add from island and satellite number.

o
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e Parameterize the input channels of the IB IL 24 PSDI 8-PAC module.

[ SAFECONF 2.5 - SBT_Example_1xEStop

Favorites
Safe Functions

Standard Functions
Safe Functional Blocks
Connectors
Extemal signals

Type: 170 digital

Satelite number: 1

Hardware

SAFECONF 2.5 _

D i IB IL 24 PSDI 8-PAC

Import file:
_ Parameter Value
Input 00 Ch. 11
Assignment used
Evaluation single-channel v
Sensor Type Standard Sensor
Fitter Duration 3ms
Symmetry deactivated
Start inhibit due to symmetry violation deactivated
Clock Selection uT1
Bounce Time Monitoring deactivated
Input Signal equivalent
<

Figure 3-11 IB IL 24 PSDI 8-PAC parameterization: Input 00 Channel 1
(here: parameterization by double-clicking the input at terminal point 1.1)
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The F_Source_Add and F_Dest_Add values are entered automatically. F_Source_Add
results from the island number, F_Dest_Add from island and satellite number.

You can define the F_WD_Time (in ms) according to your application. The default value
is 150 ms.

e

You can configure the clock for the channels only by clicking on the module.

areconeos
Type: 170 digital
Description: IB IL 24 PSDI 8-PAC
Satellite number: 1
Import file:
Parameter | Value s
Error: selected | not supported
Error: selected language not supported SIL3
o | |F_Source_Add 8
oo | |F_Dest_Add 9
Error: selected language not supported 150
Error: selected | not supported
Clock Configuration
Configuration Clock UT1/UT2 on
Input 00 Channel 1
Assignment used
Evaluation single-channel
Sensor Type Standard Sensor
Fitter Duration 3ms
Symmetry deactivated
Start inhibit due to symmetry violation deactivated
Clock Selection uT1
Bounce Time Monitoring deactivated
Input Signal equivalent
Input 00 Channel 2
Assignment not used
Evaluation double-channel
Sensor Type Standard Sensor
Fitter Duration 3ms
Suemmetr Aeartivated

Figure 3-12 Data entered automatically and clock configuration
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Relationship between island and satellite numbers, F_Source_Add and

F_Dest_Add
° Please refer to the documentation for the IB IL 24 LPSDO 8-PAC for additional
1 information about island numbers and satellite numbers.
For further information on DIP switches please refer to Section "Step 3: Installing
SafetyBridge modules" on page 3-28 or the documentation on the
IB IL 24 LPSDO 8-PAC.
Table 3-1 SafetyBridge addresses used and switch positions in the example
500KBD | Mode Island number Satellite number
/2MBD
DIP switches o |8 |7 |6 |5 |4]3]2]1]o0
IBIL 24 LPSDO 8-PAC 2 MBD Mode 1 | res. | res. 1dec Ogec
1 0 ojJojoJo|o]Jo]1]o]o]o
SafetyBridge address: 8¢ (8hex)
IB IL 24 PSDI 8-PAC 2MBD Mode 2 | res. | res. 14ec 14ec
1 1 oJoJofJo|lofJo[]1]o]o]n1
SafetyBridge address: 94ec (9hex)

F_Source_Add = SafetyBridge address of the IB IL 24 LPSDO 8-PAC =8
F_Dest_Add = F_Source_Add + satellite number

F_Dest_Add IBIL 24 LPSDO 8-PAC =0

F_Dest_Add IB IL 24 PSDI 8-PAC =1

170 digital
IB IL 24 PSDI 8-PAC

L
4
e
2
*
=
2

Parameter | Value -
Error: selected language not supported
Error: selected language nat supported SIL3
o F_Source_Add
BE_F_Dest_Add

os @siesl

LN Ll

s es @sten
a?.- L Ui 1
s @s @sfon
g?.' @sZen
@sen esles:
BESE oo

~ra
o

Figure 3-13 Relationship between island and satellite numbers, F_Source_Add and
F_Dest_Add
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3.2.4 Configuring the safety function

e Configure the safety function.

You configure the safety function by dragging and dropping the elements from the various
toolbox areas into the workspace.

Different sources are available for safe and non-safe signals. For the example, these are the
following sources:

EStop 51
@ Activate FE T P
@ EStop / Bution 51 [LIL 1M Mestor ==/  ourm— WO 001 EStop/ Actustor K1 @
Reset EStop 1 —mRESET ERRE-——fl 000 Error FE EStop 1 @
@ S_RES

A_RES

Figure 3-14 Sources for safe signals

1 "Safe Functions" toolbox
2 IBIL 24 PSDI 8-PAC hardware editor
3 "External signals" toolbox; non-safe signals from the standard controller
4 IBIL24 LPSDO 8-PAC hardware editor
5 "External signals" toolbox; non-safe signals to the standard controller
o Please refer to Section "Variable table of external signals" on page A-5 for the relationship
1 between the external signals in the toolbox and the variables in the S7 program
(registers).
3 Tool Box 3 A x I' ''''''''''''''''''''''''''
Favorites | SBT_Exa'nple__1xEStop
Safe Functions :( 1 A
Standard Functions :
Safe Functional Blocks :
= : WacT & 139
am.:ol l mesor = ourm
Qﬁum; : BWRESET ERRE
EDM l S_RES
| A_RES
A i
!
g " i
Enable Switch ESPE ]
|
|
|
nml gl =l
Connectors |
Extemal signals :
Hardware :
Figure 3-15 Inserting a function block from the "Safe Functional Blocks" toolbox
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WicT 3k

WESTOP & OUT MmO 00 1
WRESET
S_RES
s

|
Figure 3-16 Inserting a safe output from the hardware editor using drag and drop

° If you drag and drop the terminal point of a safety module directly to an input or output of
1 the function block (as shown in Figure 3-16 for an output), the flow line is created
automatically.
. i e e
I (E W —
Safe Functions 1
Standard Functions :
Safe Functional Blocks :
Connectors | WacT 131
External signals : WESTOP & OUT ——l0_00_1]
=111
o = Al 6 jo WNRESET ERR M
S_RES
[0z m [0 m : A_RES
12 13 el |
l
[os m [0 m :
14 15 |
l
T nm m [N | =i
Hardware :
Figure 3-17 Inserting an external signal from the "External signals" toolbox
The complete safety function for this example is shown in Figure 3-18.
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[=] SAFECONF 2.5 - SBT_Example_1xEStop - [*]

Favorites

Safe Functions
Standard Functions
Safe Functional Blocks

Connectors

Extemal signals EStop S1
Activate FB [(TRIEM—MacT
EStop/ Button S1 [1_10_1 l———MESTOP ‘ out EStop / Actuator K1
ResetEStop1  [(0_10_M——MRESET ERR I [ 0G0 Error FBEStop 1
S_RES
A_RES

Figure 3-18 Configured safety function

3.2.5 Exporting the configuration and parameter data record

e Check the project. Select the "Project...Check project" command.

A message window opens showing the progress of the check. If the check has been
completed without errors, the configuration and parameter data record will be created as
"Project name.stl" file. It is stored in the FileOutput folder in the path that you specified for
the project (see Figure 3-2 on page 3-3). This file is loaded into the standard controller later
(see Section "Loading the configuration and parameter data record into the standard
controller" on page 3-25).

This completes step 1 "Configuring safety logic".
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Example

e

3.3 Step 2: Integrating SafetyBridge module
into the S7 (STEP 7)

To integrate the SafetyBridge modules into the network, proceed as described in the
documentation of your controller manufacturer. This section only describes basic steps that
are relevant in association with the SafetyBridge system.

3.3.1 Creating/opening a project

¢ Inthe Siemens SIMATIC Manager, create a new project or open an existing project.

3.3.2 Installing GSD/GSDML files

In the following, the term "GSD file" refers to both a GSD file (in the PROFIBUS system) and
a GSDML file (in the PROFINET system).

Make sure you use the latest GSD file. It can be found on the Internet at
www.phoenixcontact.n talog.

* Copy the device-specific GSD file to a directory of your choice.

e Use the "Options... Install GSD files" menu item to install the relevant GSD file in the
hardware configurator.

* Inthe "Install GSD Files" dialog box, select the "from the directory" option.

e Use "Browse ..." to select the path for the directory, which was used for copying the
GSD files.

|
Install GSD Files: [from the directory =l
[C:\Programme\Siemens\Step7\S 7tmpNIL PB BK DIS DO4_EF(040850)
File l Release l Version l Languages I
PXC_0BSO.gsd - - Default
| rrstall | Show Log Select All Deselect Al
Close I Help |

Figure 3-19 "Install GSD files" dialog

e Selectthe relevant GSD file from the list and confirm with “Install". Close the dialog box.

e Update the hardware catalog. The devices described in the installed GSD file are now
available in the hardware catalog.
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3.3.3 Inserting the bus coupler in the hardware configurator

Once the device-specific GSD file has been installed, the bus coupler is available for
selection in the STEP 7 hardware catalog via the path specified in Figure 3-2.
* Select the bus coupler from the hardware catalog and move it into the system using

drag and drop.
@) Station Edit Insert PLC View Options Window Help =18] x|
DS %o be da DD R W
= Bix|
o :
1 PS 307 54 & ! it
2 CPU 319-3 PN/DP J Profile: ISlandand LI
X1 MPYDP
X2 DP PROFIBUS(1): DP-Mastersystem (1) =] g! PROFIBUS DP A
X3 PO =] Additional Field Devices
X3P1| [ Port? {1 Switching Devices
3 =23 110
. | @3 10
=] Phoenix Contact
_I;l = INLINE
| | > @ ILPBEK
IL PB BK DIB D04
:J:] (0) UR &3 E IL PB BK DI8 DO4/EF
IL PB BK DP//1 [DIP8=0N)
Order number Firmware | MPI address | | address #-( Gateway
04A0 @-@3 PLC
@) Compatible PROFIBUS DP Slaves
0 CiR-Object
#-{_] Closed-Loop Controller
-] Configured Stations
-] DP VO slaves
-] DP/ASH
#-{_] DP/PA Link
(] ENCODER
@ ET 2008

Figure 3-20 Inserting the bus coupler

= (0)UR
PS 307 54
CPU 319-3 PN/DP J

— PROFIBUS(1): DP-Mastersystem (1)

o
2
b
g
S

@@ (5)IL PB Bt

= ]
J ; o

!I:I (5] ILPBBKDIS DO4/EF

U E RIS
]

Order Number / Designation | Address Q Address
BK: DI8 DO4 (8Bit)

Figure 3-21 Bus coupler inserted
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Specify the bus coupler properties (e.g., PROFIBUS address, diagnostic address).

X
General | Parameter Assiwnent]
Order rumber: GSD file (type file} PXC_0B50.GSD
Fanily: 110
DPslavetype:  ILPBBK DI3 DO4/EF
Designation: [IL P BK DI3 DO4/EF
~Add ~ Node/Master System
Diagnostc address: (1022 3 PROFIBUS. . ®
[DPMastersystem (1]
- SYNC/FREEZE Capabiltes
¥ synC IV FREEZE V' Watchdog
Comment:
=
<]
Cocel | b |
Figure 3-22 Specifying the bus coupler properties

e

Make sure that the PROFIBUS address matches the address of your bus coupler (in the
example: PROFIBUS address 5).

Make sure that the diagnostic address matches the diagnostic address in OB1 (in the
example: diagnostics address 1022).

e Add"PCP 4 words" from the hardware catalog.

n Station Edit Insert PLC View Options Window Help

[DEE-9 % &b e | dda Do 8w

=181 x|
2 ol x|
eyl A= :
Find: o
1 PS 307 54 I _’I_‘I
2 CPU 319-3 PN/DP Profie:  [Standard &
Xt MP/DP
X2 DP PROFIBUS(1): DP-Mastersystem (1) =] !g?' PROFIBUS DP =
X3 PO T =] Additional Field Devices
X3PT Poit 7 _ _— ({1 Switching Devices
3 = 1/0
4 il Qo
[=-{(_] Phoenix Contact
=3 INLINE
v ILPB BK
< | » IL PB BK DIS D04
=-gg ILPB BK DIB DD4/EF
[@ Universal module
!J:J (5) ILPB BK DI8 DO4/EF [d BK:DIBDO4 (38BiY
Slot DPID ... | Order Number / Designation | Address | O Address | Comment J BK: DIBDO4 (16Bi)
1 194 BK: DI8 DO4 (Bit) a0 a0 = ] PD-PCP 4 words
2 48 PD-PCP 4 words 256..263_ |256..263 ] PD-PCP 6 words
3 ] PD-PCP 8 words
4 ] PD-PCP 10 words
5 ] PD-PCP 12 words
B [ PD-PCP 14 words
7 ] PD-PCP 16 words
Figure 3-23  Adding "PCP 4 words"
8029_en_02 3-17

-

RSP

FPPLY

PHOENIX CONTACT

*»  RSPSupply - 1-888-532-2706 - https://www.RSPSupply.com
See the product details here


https://www.RSPSupply.com
https://www.rspsupply.com/p-71404-phoenix-2985688-io-components-safety-related-interbus-digital-inputbus.aspx

SAFETYBRIDGE - S7

o

3.34 Inserting SafetyBridge modules in the hardware

configurator

All devices that can be connected to the bus coupler are stored together with a device
description in the GSD file.

Now insert the required SafetyBridge modules (here: one IB IL 24 LPSDO 8-PAC module
and one IB IL 24 PSDI 8-PAC module) according to the bus structure from the hardware
catalog into the configuration (see example station structure in Figure 3-1 on page 3-1).

The IB IL 24 PSDI 8-PAC module for the SafetyBridge system can be found under the
IB IL 24 PSDI 8 SBT entry.

All devices that can be connected can be found under PROFIBUS in the path specified in
the associated figures.

4

= Bix|
Find: i
1 P5 307 54 2 fre | afa
2 CPU 319-3 PN/DP _I Profile: lSlandard L]
X7 MPIDP
x2 DP PROFIBUS(1): DP-Mastersystem (1) =] ?ﬁ! f’HDFIBUS DP 3
X3 PO T SR | :Addilional Field Devices
=
;(3/’7 Port 1 5[5] \LFB BH ; B i’gllchmg Devices
‘ : o 3
=-{_] Phoenix Contact
=3 INLINE

# ILPB BK

ILPB BK DISDOD4

=) IL PB BK DI8 DO4/EF
@ Universal module

BK: DI8 DD4 (8Bit)
BK: DI8 DO4 (16Bit)

4m|= | (5) ILPB BK DIB DO/EF
Slot DPID

3
3
I] PD-PCP 4 words
I] PD-PCP 6 words

Order Number / Designation

| Address 0 Address

1 194

BK: DI8 D04 (8Eit)

90 90

2 48X

PD-PCP 4 words

256...263 256...263

FLMIOL 4 DI 4 M12
IBIL24PSDI 8
IBIL24PSDO 8

IBIL 24 PSDOR 4
1B IL 24 PSDOD4/4

R-IB IL 24 PSDI 8-PAC
R-BIL 24 PSDO 8-PAC

1B IL 24 LPSDO 168W

1B 1L 24 LPSDO MUX

T S e sy

IBIL 24 PSDI 8 SBT

4
5
[}
7
8
9
1
1

-ga IL PB BK DPA/T (DIPS=0N)

EEY

-] Gateway

Figure 3-24 Inserting the IB IL 24 LPSDO 8-PAC safety module
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= ol
= (0]UR 2 7
Eind: o

i PS 307 5 a | _'I_‘I

2 [[g[CPU 3193 PN/DP Profle:  [Standard |

X1 MPIDP

X2 P —— PROFIBUS(1): DP-Mastersystem (1) =] ,ﬁl f‘HUFlBUS DP :‘

X3 PO [=-{_] Additional Field Devices

X3P1| [ Po? (21 Switching Devices

3 =10

- j E[S]ILPHB} &8 10

m (=] Phoenix Contact
=3 INLINE

# ILPB BK

ILPB BK DIB D04

5 L PB BK DIBDO/EF
@ Universal module
[ BK:DI3DO4 (8Bit)
[ BK: DIZDO4 (166
[ PD-PCP 4 words

[

= PD-PCP £ words
| | ;IJ s

FLM IDL 4 DI 4 M12

ﬂﬂ (5) ILPB BKDI8 DO4/EF [ 1BIL24PsDIB
[ BIL24PSDO 8
Slot Ji DPID Order Number / Designation | Address 0 Address Comm... [ 1BIL24PSDOR 4
1 194 BK: DI8 DO4 (8Bit) 0 30 - [ 1BIL24PSDO4/4
2 48X PD-PCP 4 words 256...263 256...263 [ R-BIL 24 PSDI 8-PAC
3 194 IB IL 24 LPSDO 16w 10..39 10..39 [ R-BIL 24 PSDO 8-PAC
4 9 24 PSDI 8 5B [ 1BIL24LPSDO 16w
5 [ 1BIL 24 LPSDO MUX
3 i 1BIL 24 PSDI B SBT
7 @ L PB BKDPAV1 (DIP8=ON)
8 (2 Gateway

Figure 3-25 Inserting the IB IL 24 PSDI 8-PAC safety module

* Proceed accordingly to insert all the other connected devices.

The complete bus configuration is illustrated in the following figure.

PS 307 54
CPU 319-3 PN/DP J

DP _ PROFIBUS(1): DP-Mastersystem (1)

o
-

Y
For

v
< | »

:]:I (5) ILPBBKDIS DO4/EF

R

Slat DPID 1_Drder Number / Designation I | Address 0 Address Comm...
1 194 BK: DI8 DO4 (8Bit) 90 30 -
2 48X |PD-PCP 4 words 256...263 256...263

3 194 |IBIL 24 LPSDO 16w 10...39 10..39

4 194 IB IL 24 PSDI 8 SBT 50..57 50..57

5

6

Figure 3-26 Complete bus configuration
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3.3.5 Adding SafetyBridge operation to the standard application
program (PROFIBUS)

Add SafetyBridge operation to your standard application program. The example shows the
basic procedure.

Figure 3-27 shows an overview of the program structure in PROFIBUS.

I DB
OB1 »  FCx > FB PxC_SBT_LOGIC
" FC1 g PxC_SBT [ — — DB91
FB88
DB
PxC_SBT_DATA
i DB92
| xBusy
P — —Pl iSourceDBNo DB
 — —  [SourceDWNo PCP_lsland_1
| iCrNo
iDestDBNo DB100
PROFIBUS | iDestDWNo
I xRet
- FB AT T
|| opvo_sERV [ —— — — J J7
I FB31 D
~ FB
g DPVO_PCP
I FB30
AP
80290003
Figure 3-27 Program structure in PROFIBUS
Key:
Bold General designation
Italics Special designation in the example project
AP Application program
Continuous line Calls between the blocks
Dashed line Data exchange over coupling parameters
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Table 3-2

Functions of the functional blocks

Functional block

Function

FB
PxC_SBT
(FB8S)

This block has two main tasks:

— Download of the configuration and parameter data record from
the standard controller to the IB IL 24 LPSDO 8-PAC

—  Cyclic routing of the SafetyBridge data flow

DB
PxC_SBT_LOGIC
(DB91)

Data block with the configuration and parameter data record that
was generated in SAFECONF and imported into the S7.

DB
PxC_SBT_DATA
(DB92)

This data block implements:

—  Parameterization of the I/O addresses of an island
— Activation of the module

— Diagnostic data

DB PCP_lsland_1
(DB100)

Data block for communication

FB
DPVO_SERV
(FB31)

Function block for PROFIBUS communication

FB
DPVO_PCP
(FB30)

Function block for PROFIBUS communication

o Please refer to the corresponding block documentation for the functions of the function
1 blocks for PROFIBUS communication.

e Link the blocks for PROFIBUS according to Figure 3-28.

| OB1 | FCx (FC1) |
| FB DPVO_PCP { FB DPVO_SERV FB PxC_SBT |
| READY = »| ACTIVATE BUSY < »| xBusy |
| DPV0_DB »| DPV0_DB |
| DPVO_DW I »| DPVO_DW SOURCE_DB iSourceDBNo |
| SOURCE_DW iSourceDWNo
| | PCP_NR iCrNo |
| DEST_DB iDestDBNo |
| | DEST_DW iDestDWNo |
ERROR —l—l ERROR 4 xRet
- i e — |
80290005
Figure 3-28 Links between the blocks
Key:

Line with arrows

Line without arrows

Link with flags
Link with constants
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3.3.6 Adding SafetyBridge operation to the standard application
program (PROFINET)

Add SafetyBridge operation to your standard application program. The example shows the
basic procedure.

Figure 3-29 shows an overview of the program structure in PROFINET.

PROFINET
FC I DB
oB1 » |MEM_READ FB PxC_SBT_LOGIC
< Fc21 PxC_SBT [ — — DB91
FB88
DB
> PxC_SBT_DATA
Pt ] %= == DB92
FC1 <
| xBusy
= — —Pl iSourceDBNo DB
i — —  oussiie PCP_lsland_1
' iCrNo
iDestDBNo DB100
PROEINET l iDestDWNo
| xRet
e FC AT
|| PN_sERV ———— ‘
N FC25 ¢ — — — —
AP
80290020
Figure 3-29 Program structure in PROFIBUS
Key:
Bold General designation
Italics Special designation in the example project
AP Application program
Continuous line Calls between the blocks
Dashed line Data exchange over coupling parameters
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Table 3-3

Block functions

Functional block

Function

FB
PxC_SBT
(FB8S)

This block has two main tasks:

Download of the configuration and parameter data record from
the standard controller to the IB IL 24 LPSDO 8-PAC

Cyclic routing of the SafetyBridge data flow

DB
PxC_SBT_LOGIC
(DB91)

Data block with the configuration and parameter data record that
was generated in SAFECONF and imported into the S7.

DB
PxC_SBT_DATA
(DB92)

This data block implements:

Parameterization of the I/O addresses of an island
Activation of the module

Diagnostic data

DB PCP_lsland_1
(DB100)

Data block for communication

FC
MEM_READ
(FC21)

Function for PROFINET communication

FC
PN_SERV
(FC25)

Function for PROFINET communication

° Please refer to the corresponding block documentation for the function of the function
1 block for PROFINET communication.
e Link the blocks for PROFINET according to Figure 3-30.
r "~~~/ 007
| OB1 | | FCx (FC1) |
| FB MEM_READ } | FC PN_SERV FB PxC_SBT |
| | I BUSY <«—>| xBusy |
| IBDB T »| 1BDB |
| SFB52_IDB |— i »| SFB52_IDB SOURCE_DB iSourceDBNo |
I SOURCE_DW iSourceDWNo
| I | PCP_NR iCrNo |
| | DEST_DB iDestDBNo |
| DEST_DW iDestDWNo
| I | RET P! xRet |
S
80291021
Figure 3-30 Links between the blocks
Key:

Line with arrows

Line without arrows

Link with flags
Link with constants
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3.3.7 Adding SafetyBridge operation to the standard application
program - Example

To integrate the SafetyBridge technology you need to make amendments to your already
existing application program. This is implemented using the examples of OB1 and FC1.

FC1 includes the following parts:

Network 1: Initialization of the DB PxC_SBT_DATA (DB92) data block

— Enter the same I/O addresses for DevinAddress and
DevOutAddress as in the hardware configuration before.

— Activate or deactivate the devices for use in the SafetyBridge

system.
if$LAD/STL/FBD - [DB92 -- "PxC_SBT_Data_1" -- SBT_PROFIBUS_1'SIMATIC 300(1)\CPU 319-3 PN/DP\...\DB92] i =18 x|
{3 File Edit Insert PLC Debug View Options Window Help =81 x|
[DZ2-WE&8| 4 B> | thdo|%e | | OE N
[Rddress |Name Type [Initial value
l 0. STRUCT
+0.0| |DevInAddress ARRAY (0. .3] 10, S0 IN-Startaddress of 4 Devices. [0]=LPSDO, [l])=Devicel, ([Z]=DeviceZ...
2D INT
+8.0| |DevOutiddress ARRAY (0. .3] 10, S0 0UT-Startaddress of 4 Dewvices. [0]=LPSDO, ([l]=Devicel, [Z]=DeviceZ...
g INT
+16.0| |DevInactive ARRAY (0. .3] IFALSK, FALSE, TRUE, TRUE Inactive-indentifier of 4 Dewvices. [0]=LPSDO, [l]=Devicel, [Z]=DeviceZ...
*0.1) BOOL
+18.0| |DevDiag ARRAY (0. .3] Diag.-data (unfiltered) of 4 Devices. [0])=LPSDO, [l]=Devicel, [2]=Device2...
*2.0 WORD
+426.0| [DevDiagErrorCode ARRAY (0. .3] Diag.-data (filtered) of 4 Devices. (0]=LPSDO, (l]=Devicel, ([2]=DeviceZ2...
*2.0 WORD
+34.0| [DevDiagWDTimeout ARPAY (0. .3]) WD_Timeout-Info of 4 Devices. [0]=LPSDO, [l]=Devicel, [Z]=DeviceZ...
0.1 BOOL
+36.0| [DevDiagCeCrc ARPAY (0. .3] CE_CRC-Info of 4 Devices. [0]=LPSDO, [l]=Devicel, [Z]=DeviceZ...
*0.1! BOOL
+38.0| [DevDiagDeviceFault ARPAY (0. .3] Device_Fault-Info of 4 Devices. [0)=LPSDO, [l]=Devicel, [Z]=DeviceZ...
*0.1 EBOOL
+40.0| [DevDiagDevError ARPAY (0. .3] Device_Error of 4 Devices. [0]=LPSDO, [l])=Devicel, [2]=Device2...
*0.1 BOOL
+42.0| [DevDiagLpsdoCok BOOL FALSE Bit 15 Diag.-Register LPSDO = Communication OK
+42.1| [DevDiagLpsdoSa BOOL FALSE Bit 14 Diag.-Register LPSDO = Safety Address
442.2| |DevDiagLpsdoE BOOL FALSE Bit 13 Diag.-Register LPSDO = Device-Error
+42.3| [DevDiaglpsdoPur BOOL FALSE Bit 12 Diag.-Register LPSDO = Power-Up-Requested
+42.4| [DevDiagLpsdoDar BOOL FALSE Bit 11 Diag.-Register LPSDO = 0 t ledg
+44.0| [DvnldTargetVal INT o Download theoretical-value
+46.0| |[DvmldActualVal INT o Dowmload actual-value
+48.0| |DvmldPercentVal INT o Download percent-value
=50.0 END_STRUCT
Figure 3-31 Activating/deactivating devices:
Network 2: Lock communications when using several islands (not used in the
example)
Network 3: Call the FB_PxC_SBT(FB88) block for island 1
Network 4: Call the communication block

Please refer to the program code in the example program for the implementation of the
example.

e

As an alternative, the data block (network 1) can also be initialized directly in the data
block with start or default values or in DB100 during the PLC startup.

e

e  Finally transfer the application program to the controller.

This completes step 2 "Integrating SafetyBridge modules in the S7".
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3.3.8 Loading the configuration and parameter data record into
the standard controller

In step 1, the "Project name.stl" file was generated and stored under FileOutput in the

project path (see Figure 3-2 on page 3-3).

e Importthis file. To do this, select the "Sources...Insert New Object... External Source..."
command.

@File Edit Insert PLC View Options Window Help
DS (294 | & B2 | dalo 25 % o [z | & [[<NoFiter> =
=-=p SBT_PROFIBUS_1_en Dbject name | Symbolic name | Type

=-F SIMATIC 30001)

=- [ cPu 3193PN/DP
[=)-{z1) 57 Program (2)

=

& Bal Cut Chrx
Copy Ctri+C
Paste Chri+Y
Delete Del

Insert New Object STL Source
PLC »  SCL Source
SCL Compile Control File

Rename B2
Object Properties... Alt+Return External Source...
Special Object Properties

|

Figure 3-32 Importing the file with configuration and parameter data record

Select the file with the configuration and parameter data record.

Search in: I\_7 FileOutput EI & o

SBT_Example_1xEStop.awl

File name: ISBT_ExampIe_1 #E Stop.awl Open
File type: ISources (*.awl:* gr7;* scl:* inp;* 2" sdg;”". sd j Cancel |
4
Figure 3-33 Selecting the example file

The imported file will be shown under "Sources".

KJSIMATIC Manager - [SBT_PROFIBUS_1
&P File Edit Insert PLC View Options Window Help

Da (206 4 B2 dallo 2% = &1 |[ < NoFiter > | ReE BEM N
=] SBT_PROFIBUS_1_en Object name l Symbolic name l Type l Size | Author l Last modified l Comment
= SIMATIC 30001) B)SBT_Example_1+EStop = STL Source 45785 01/29/2010 12:48:57 PM

=-[§ cPU 3193PN/DP
[=)-{z1) 57 Program (2)
(3] Sources
@ Blocks

Figure 3-34 Imported configuration and parameter data record

8029_en_02 PHOENIX CONTACT 3-25

““+,  RSPSupply - 1-888-532-2706 - https://www.RSPSupply.com

L
< S = - . See the product details here
5JI""I-".h:|:'



https://www.RSPSupply.com
https://www.rspsupply.com/p-71404-phoenix-2985688-io-components-safety-related-interbus-digital-inputbus.aspx

SAFETYBRIDGE - S7

o

¢ You have two options for compiling the STL-Source:
1. Select thefile, click the right mouse button to open the context menu and select the
"Compile" command.

@File Edit Insert PLC View Options Window Help

D[22+ % 2R dallo 2% =

| & | < NoFiter >

7| B®E| "

=] SBT_PROFIBUS_1_en Object name Symbolic name Type
= SIMATIC 300(1) CRT. Exanols 13ESton e
E CPU 319-3 PN/DP B e Ercnple iESi Open Obiject Ctrl+Al+0
&0 S7Progiam (2) cut Ctri+x
@ SONLES Copy Ctri+C
&8 Blocks Paste Ctrl+Y
Delete Del
Insert New Object »
PLC »
Compile
Export Source...
Print »
Rename F2
Object Properties. .. Alt+Return
Special Object Properties »
Figure 3-35 Compiling the file (option 1)
Or:

2. Open this file by double-clicking on it and compile the STL-Source by clicking the
"Compile" button in the command line.

File Edit Insert PLC Debug View Options Wincllog‘ Help
0@ H&| % 2R~ (e % ! | OEN
DATA_BLOCK DB 91

TITLE = EStop_lx

VERSION : 01.00
STRUCT
uliddressBlockCount : DWORD := DW#16$00000001;
cCustomDescription : ARRAY [0 .. 3) OF CHAR := 'S' 'B','T','1l';
cProjectName : ARRAY [0 .. 11] OF CHAR := 'S' 'B','T','_','E','x','a','m','p','1l', 'e','_';
cVersion : ARRAY [0 .. 3] OF CHAR := '0','0','0','1l';
Figure 3-36 Compiling the file (option 2)

The compiling of the STL-Source creates a DB that contains the configuration and
parameter data record. In the example this is DB91 as specified in the project description in
SAFECONF (see Figure 3-5).

If there is any block with the same number, it will be overwritten.
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e  Switch to the "Blocks" folder. The created DB91 block will be shown there.

e Select the block and load the DB into the standard controller using the corresponding
button.

@File Edit Insert PLC View Options Window Help

D 87 & 2e(d)le %) % = 5E &[N A% el BEM e
=-&2p SBT_PROFIBUS_1_en | Object name | Symbolic name | Creatediin language | Size in the work me... | Type | ve
SIMATIC 300(1) 5 Systemdaten -~ SDB
= CPU 3133PN/DP 3 npy Cycle sTL 192 Organization Block 0
E-En S7Programm(?) |45 gpgy 1/0_FLT1 STL 38 Oiganization Block 0.
g g:::tee';ne 0886 RACK_FLT STL 38 OganizationBlock 0.
{3 0B100 COMPLETE REST... STL 42 Organization Block 0-
&3 FB30 DPVO_PCP_V1_02  STL 6090 Function Black 1.
&3 FB31 DPVO_SERV_V1_02  STL 1796 Function Black I
&3 FBSS PAC_SBT SCL 9030 Function Black 2.
O FC1 SafetyBridge_lsland... STL 424  Function [1§]
{3 DB30 DB_DPVO_PCP_V.. DB 874 Instance datablock ... 0.(
{3 DB3 DB_DPVO_SERY_.. DB 102 Instance data block ...  0.(
{3 DB88 PxC_SBT_DB_1 DB Instance data block ... 0.(

E3DBI1 . ) Data Block

3 DB92 PxC_SBT_Data_1 DB Data Block 0

43 DB100 PCP_lsland_1 DB Data Block 0.
gVAT_SBT_Island_Lde VAT_SBT_lsland_1... - Variable Table 0
gVAT_SBT_IsIand_Len VAT_SBT lsland_1... - Variable Table 0
gVAT_SBT_ISIandJ ade VAT_SBT_lsland_1... - Variable Table 0.
gVAT_SBT_IsIandJ a_en  VAT_SBT_lsland_1... - Variable Table 0
&+ SFB4 TON STL - System function block ~ 1.(
& SFB53 WRREC STL - System function block ~ 1.(
&+ SFC13 DPNRM_DG STL - System function 1.0
&F SFC14 DPRD_DAT STL - System function 1.0
&F SFC15 DPWR_DAT STL - System function 1.0
&F SFC20 BLKMOV STL - System function 1.0

Figure 3-37 The PxC_SBT_LOGIC block was created as DB91; loading
PxC_SBT_LOGIC into the S7
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3.4 Step 3: Installing SafetyBridge modules

Install the SafetyBridge modules. Proceed as described in the user manuals for the modules
used and the Inline installation manual (see Section "Additional documentation" on

page 1-2).

Please note in particular:

° Set the DIP switches before assembling the module in the Inline station. The switches
1 cannot be accessed when the safety terminal is installed in the Inline station.
The DIP switches are located on the left-hand side of the safety module.
500KBD
Mode2
Ly
AN |
ZMBD Moded
98,6
| ,7 ] ,5 '4 32 10
g Ty
P on
off
79690009
Figure 3-38 DIP switches on the IB IL 24 LPSDO 8-PAC
A Switch for setting the transmission speed and the operating mode
B Switch for setting the address
° For comprehensive information on DIP switches please refer to the documentation on the
1 IBIL 24 LPSDO 8-PAC and IB IL 24 PSDI 8-PAC.
Switch positions of the modules for the example
Table 3-2 Switch positions in the example
500KBD | Mode Island number Satellite number
/2MBD
DIP switch 9o |87 |6 |5 |4]3]2]1]o0
IB IL 24 LPSDO 8-PAC 2 MBD Mode 1 | res. | res. 14dec Odec
1 0 oJolofJo|lofo|1]o]o]o
SafetyBridge address: 8¢ (8hex)
IB IL 24 PSDI 8-PAC 2MBD | Mode?2 | res. | res. 14ec 14ec
1 1 olofofo]ofJo[1]o]o]1
SafetyBridge address: 94ec (hex)

e

Only use devices with a uniform transmission speed within an Inline station (a local bus).
A mixture of devices with different transmission speeds cannot be operated.

Since the SafetyBridge modules of an island can be located in different Inline station, it is
possible that different transmission speeds (500KBD/2MBD) are set for the modules.
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Example

This completes step 3 "Installing SafetyBridge modules" and you have integrated a
SafetyBridge system into an existing system in three steps.

3.5 Overall safety validation

Perform an overall system validation before you start up your system.

Please proceed as described in Section "Flowchart for testing the example" on page A-3
to test the example.

o
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A Appendix

o

A1 Example projects
Table A-1 Overview of the examples
Example | Structure | Contents
1 Figure A-1 | A SafetyBridge island;
1 emergency stop switch (EStop)
This example is described in this document.

2 Figure A-2 | Two SafetyBridge islands distributed in two Inline stations.
The IB IL 24 LPSDO 8-PAC are located in different Inline
stations.

4 emergency stop switches (EStop); 1 EStop in island 1

3 Figure A-3 | Two SafetyBridge islands distributed in two Inline stations.
The IB IL 24 LPSDO 8-PAC are located in one Inline station.
4 emergency stop switches (EStop)

The example projects can be downloaded at www.phoenixcontact.net/catalog.

In SAFECONF each island is configured and parameterized separately. If you are working
with island 1 only, you need one example file for SAFECONF, if you are working with two
islands, you need both.

They are stored in the Download Center of the IB IL 24 LPSDO 8-PAC under the following

file names.

Table A-2 Example files for SAFECONF
Example | Island Example file
1,2,3 1 SBT_EXAMPLE_1xEStop.zcp
2,3 2 SBT_EXAMPLE_3xEStop.zcp

You need an example file for every example in the S7.

Table A-3 Example files for the S7
Example | Network Example file
1 PROFIBUS | SBT_PROFIBUS_EXAMPLE_1.zip
2 PROFIBUS | SBT_PROFIBUS_EXAMPLE_2.zip
3 PROFIBUS | SBT_PROFIBUS_EXAMPLE_3.zip

The zip-files for the S7 also include the STL file that is created in step 1 (Configuring the
safety logic (SAFECONF)). This means that when you are not working with SAFECONF,
you need the example files for the S7 only.
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Key for the following diagrams:

IL...BK.. Bus coupler for PROFIBUS, PROFINET or INTERBUS;
permitted bus couplers see page 3-1
I_x Island number x
Sy Satellite number y
FLE IL...BK.. IBIL 24 IBIL 24
l LPSDO 8-PAC| PSDI8-PAC
I3 I_1
S_1
80290007
Figure A-1 Example 1: One SafetyBridge island
FLS IL...BK.. IBIL 24 IBIL 24 IBIL 24
| LPSDO 8-PAC| PSDI8-PAC | PSDI8-PAC
I I_1 12
S_1 Sg
IL...BK... IBIL24 IBIL 24 IBIL24
PSDI 8-PAC | PSDI8-PAC |LPSDO 8-PAC
|2 .2 |2
Si S 2
80290008
Figure A-2 Example 2: Two SafetyBridge islands distributed in two Inline stations.
The IB IL 24 LPSDO 8-PAC are located in different Inline stations.
Pl IL...BK... IBIL24 IBIL24 IBIL 24 IBIL 24
| LPSDO 8-PAC| PSDI8-PAC | PSDI8-PAC |LPSDO 8-PAC
I_1 I_1 |2 [
S_1 S8
IL...BK... IBIL 24 IBIL 24
PSDI 8-PAC | PSDI8-PAC
|2 2
S_1 S 2
80290009

Example 3: Two SafetyBridge islands distributed in two Inline stations.

Figure A-3
The IBIL 24 LPSDO 8-PAC are located in one Inline station.
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Flowchart for testing the example

A2 Flowchart for testing the example

Please proceed as shown in the following flowchart to test the example after having the
SafetyBridge system integrated completely.

Start: Devices Activity of/feedback To be set by the user
are not parameterized ) from the system: when testing the example:
FS LED flashing Step in the
example program
see Secti
_ ( Ll If IW10 = 4008,,, is
Activate FB PxC_SBT @
M11.0 xSBT_Activate_1 = TRUE
C/P data record: *
configuration Request download of ~{ - 7, M11.1  xSBT_DwnldLogic_1 = TRUE
and the C/P data record - -
parameterization

data record

C/P data record

new/difiarent? M11.5 xSBT_DiffLogicDetect_1=TRUE ?

Shortened
startup New data record M11.2  xSBT_AcceptDiffLogic_1 = TRUE ?
confirmed by user? M11.2 xSBT_AcceptDiffLogic_1 = TRUE
Rrewniad el eGP datarecang DB92.DBW48 "PxC_SBT_Data_1".DWNLD_PERCENT-VAL
from the standard controller 5 s
to the IB IL 24 LPSDO 8-PAC Value changes from 0% to 100 % (progress of download)
System running IW10 wSBT_DevDiag_LPSDO_1 = 8000,
FS LED = OFF, i )
P LED =ON IW50 wSBT_DevDiag_Device1_1 =8000,,,
Set input of the
IB IL 24 PSDI 8-PAC ® xPSDI(1)_IN_0_1=TRUE
selmestinen) of the xExternalSignal_0_10_1 = TRUE
EStop block ® gnal_9_10_1=
Output s set @ XLPSDO_OUT_0_1 = TRUE
End
80291006
Figure A-4 Flowchart for the initial startup as well as for startup after the configuration
and parameter data record was modified
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Shortened startup:

If the data record on the IB IL 24 LPSDO 8-PAC and the data record to be downloaded are

identical, you need not to confirm the download.

A 3 Variable table for testing the example

F#fvar - [¥AT_SBT _Island_1a_en -- @SBT_PROFIBUS_1_en\SIMATIC 300(1)\CPU 319-3 PN/DP\57-Programm(2) ONLINE]

ﬁ Table Edit Insert PLC Variable View Options Window Help

| D@ 8 &|me]|o|| X| 2] W] Do @ 84|

B g Address | symbol | Display format | Status value
1 M sland number 1
2
3 i Step 1: Activate function block
4 M 110 "xSBT_Activate_1" BOOL .false
S 3
-] i Step 2. Download the configuration and parameterization data record frdm the s‘tahdard PLC (0591 Jto tvhe LPSDO
7 M 114 "SBT_DwridLogic_1" ' ' ' ‘BOOL
g
g i Step 3: Differences between configuration and parameterization data records LSPDO/DBI1 have been detected
10 M 115 "xSBT_DiffLogicDetect_1" BOOL
1
2 i Step 4: The user confirrﬁs the doWnIoad 0'1 a different or new configuration and parameterization data record
13 M 112 "xSBT_AcceptDiffLogic_1" BOOL
14
15 /i Download progress bar (configuration and parameterization data record)
16 DB92.DBW 48 "PxC_SBT_Data_1".DwnidPercent'al DEC 0
17 '
18 fi The system is running register entries (Dev-Diag)
19 W10 "wSBT_DevDiag_LPSDO_1" HEX W1 684008
20 Wy 50 "wSBT_DevDiagDevicel _1" HEX Wig16#4009
21
22 i Step 5: Emergency stop circuit is closed
23| /i Safeinput PSDI(1)
24 | 520 "xPSDI(1)_IN_D_1" BOOL
25
26 i Step B: The emergency stop function or the emergency stop functional block are reset
27 I Non-safe signals from the PLC to the LPSDO (App-Ack-LPSDO)
28 @ 110 "xExternalSignal _0_l0_1" BOOL
29
30 /i Step 7: The safe output of the LPSDOs is set (is TRUE)
=l 1i Status of the safe outputiLPSDO (Feedback data)
32 I 130 "xLPSDO_OUT_0_1" BOOL
Table A-4 VAT_SBT_lIsland_1a_en variable table
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Variable table of external signals

A4 Variable table of external signals

SAFECONF
Toolbox

External signals

Q

11.0
1.1

S7 VAT

Variable table of non-safe signals

island 1

"xExternalSignal m
i _o_11_1"

UT; m : "xExternalSignal_0_l2_1"
<_> Q 113 "xExternalSignal_0_I3_1" Island number

Q 114 "xExternalSignal_0_I4_1"

I 04 i l 0_I5 i | Q 115 "xExternalSignal_0_I5_1"

4 IS | Q 116 "xExternalSignal_0_IG_1"

Q 117 "xExternalSignal_0_I7_1"
o6 W o7 m |
16 17 |

oo a1 | /f Non-safe signals from the LPSDO to the PLC (App-Diag-LPSDO)

| I 120 "xExternalSignal [o_oo| 1

W‘ i 00 | 121 "xExterrratSTgnal_0_0Q1_1"

_02 TJ3 | : "xExternalSignal_0_0Q2_1"

<T> I 123 "wExternalSignal_0_0Q3_1"

| 124 "xExternalSignal_0_Q4_1"

i 0_Q4 i 0_Q5 | e

_[14 _05 | | 125 "xExternalSignal_0_0Q5_1"

| I 126 "xExternalSignal_0_Q6&6_1"

I 127 "xExternalSignal_0_Q7_1"
W 005 moar | |
06 a7 |

Table A-5 Relationship between the "External signals” toolbox in SAFECONF and
the variable table for the non-safe signals in the S7
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SAFETYBRIDGE - S7

A5

Variable table

i1 Status of the safe inputs PSDI (1) (Data x)

| 520 "xPSDI(1)_IN_O_1" BOOL

s T B T
| 522 P SDIC_IN_2Z_1" pooL

| 523 uxPSDICT)_IN_3_1" BOOL

| 524 “PSDICT_IN_ G 1" BOOL
T T e e

| 528 P SDIC_IN_E_1" pooL

| 8527 "xPSDI(1)_IN_7_1" BOOL

71 Status of the safe outputs/LPSDO (Feedback data)

I 130 " PSDO_OUT_O_1" BOOL

I 134 " PSDO_OUT_1_1" BOOL
e S

| 133  "«LPSDO_OUT_3_1" BOOL

I 134 " PSDO_OUT_4_1" BOOL

| 135  "xLPSDO_OUT_5_1" BOOL
T T E T E T ——— e
| 137  "xLPSDO_OUT_7_1" BOOL

/i Non-safe signals from the LPSDO to the PLC (App-Diag-LPSDO)

R e T e
I 124 "xExternalSignal_0_Q1_1" BOOL

I 122 "wExternalSignal_0_02_1" BOOL

I 123 "xExternalSignal_0_Q3_1" BOOL

| 124  "xExtemalSignal_0_Q4_1"  poOL

| 125 "wExternalSignal_0_Q5_1" BOOL

I 126 "xExternalSignal_0_Q6_1" BOOL

| 127 "xExtemalsignal 0 Q7 1" _..BooL

/i Non-safe signal from the PLC to the LPSDO (App-Ad-LPSDO) ’

@ 110  "xExternalSignal_0_lo_1" BOOL
T —— e
Q@ 112  "xExtemnalSignal_0_I2_1" BOOL

a 113

Q 114 "xExternalSigna

B e e

Q@ 116  "xExternalSignal_0_I6_1" BOOL

Q@ 117  "xExtemalSignal_0_I7_1" BOOL

# Enable principle for the individual safe LPSDO outputs (Data-LPSDOY
@ 120  "xEnable_OUTO_Ch1_1" BOOL

a 121 “wEnable_OUTO_Ch2_1" BOOL
e o
N ST T e
o 124 “wEnable_OUT2_Ch1_1" BOOL

Q 125 “wEnable_OUT2_Ch2_1" BOOL
T R [ S
e o —
Table A-6 Variable table for safe, non-safe and acknowledgement variables

A-6

-
L

"5

PHOENIX CONTACT

RSPSupply - 1-888-532-2706 - https://www.RSPSupply.com
See the product details here

8029_en_02


https://www.RSPSupply.com
https://www.rspsupply.com/p-71404-phoenix-2985688-io-components-safety-related-interbus-digital-inputbus.aspx

Revision history

A6 Revision history

Revision Date Contents

00 02/2010 First publication

01 Not published in English

02 06/2010 Revision
Page 2-1 Note about documentation on the safety modules added.
Figure 3-1 BK corrected
Page 3-1 IL PB BK DP/V1-PAC inserted
Page 3-3 Error code inserted
Figure 3-11 “Double-channel" under Evaluation replaced with "single-channel"
Figure 3-12 | "Double-channel" under Evaluation replaced with "single-channel"
Page 3-11 Table 3-1 extended

Note on DIP switches extended
Figure 3-23 | New (Figure was missing)
Figure 3-24 | New (Figure was missing)
Section 3.3.6 | Added (PROFINET)
Section 3.3.7 | Network description corrected
Table 3-2 IBIL 24 LPSDO 8-PAC: res. -> Mode 1
Figure 3-28 | Replaced
Figure 3-30 | Replaced
Figure 3-33 | Replaced
German text in screenshots replaced with English text
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