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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
property.

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

on the subject matter, product, etc.

PHOENIX CONTACT

8053_en_00

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

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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Internet

Subsidiaries

Published by

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

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.n tal

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.

PHOENIX CONTACT GmbH & Co. KG PHOENIX CONTACT
FlachsmarktstraBe 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) 52 35-3-41200

Should you have any suggestions or recommendations forimprovement of the contents and
layout of our manuals, please send your comments to

t hoenixcontact.com

PHOENIX CONTACT
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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 PROFINET or INTERBUS system to a Phoenix Contact controller.

The document does not describe the complete configuration of a system or how to create a
project under PC WORX. 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 (PROFINET or INTERBUS)
The components used in your application

The PC WORX 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 controller used in the example project (ILC...)

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

Software In order to start up the example system, the following software is required:

Microsoft Windows

PC WORX Version 5 or later (part of the Software Suite 1.4 Service Pack 3.44)
FDCML files from Phoenix Contact for the bus coupler used.

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

Library files from Phoenix Contact for SafetyBridge

They can be found on the Internet at www.phoenixcont

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.

8053_en_00
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1.3 Additional documentation

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

Please refer to the documentation for the PC WORX 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 UMEN IBIL 24 LPSDO 8-PAC 2910790
Inline module with safe digital inputs UMEN IB IL 24 PSDI 8-PAC 2910457

The documentation for Phoenix Contact devices is available on the Internet at
www.phoenixcontact.n talog.

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 8053_en_00
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Integrating a SafetyBridge system in three steps

2 Integrating a SafetyBridge system in three steps

o

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 110 31B 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.

No safety controllers are required for the implementation of safety functions.

8053_en_00
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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 controller ( PC WORX)

No Documentation
onthecontrollers
and PC WORX

— Create a project page 3-3

— Asrequired: Import FDCML files page 3-15

— Insert SafetyBridge modules into the page 3-17
bus configuration

— Import the library page 3-18

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

— Load the configuration and parameter page 3-28
datarecord (BIN file) into the standard
controller

— Load the standard application page 3-28
program into the standard controller

3 Installing SafetyBridge modules

Install SafetyBridge modules (hardware) | No page 3-29 and

(including island and satellite number user manuals for

settings) the modules

used
Overall safety validation Yes
2-2  PHOENIX CONTACT 8053_en_00
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Figure 2-1 shows the hardware and software components used and the steps for integration

of a SafetyBridge system.
PC
PLC BIN file ESAFECONF
(FTP)
ILC B FDCML,
- FB
PC WORX
Bus system @
SBT I SBT SBT
80530001
Figure 2-1 Components and steps for integration of a SafetyBridge systems
Key:
Step 1: Configuring the safety logic
Step 2: Integrating SafetyBridge modules into the controller
Step 3: Installing SafetyBridge modules
PC PC with SAFECONF and PC WORX
SAFECONF Software for configuration of the safety logic (configuration of the
safety function and parameterization of the channels)
PC WORX Engineering Software
BIN file Configuration and parameter data record that is generated with
SAFECONF; it must be copied into the standard controller via FTP
ILC Controller ILC ...
FDCML FDCML files of the modules used
The relevant FDCML files must be imported if the modules are not
included in the device catalog.
FB Phoenix Contact function blocks
— 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
Bus system PROFINET or INTERBUS
SBT Modules of the SafetyBridge system

8053_en_00
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Example

3 Example

Controller

ILC 130 ETH

Safety modules

IBIL 24 LPSDO 8-PAC
IB IL 24 PSDI 8-PAC

This section describes the use of SafetyBridge modules on INTERBUS. 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 of a bus configuration

IBIL 24 IBIL 24
ILC 130 ETH LPSDO 8-PAC PSDI 8-PAC

I O O

e K K

[ o s o [

IN1_Ch1
xPSDI(1)_IN_0_1
oojog|jog(od og|og 81
0O0|00|00|@AI00I0OI00 ~

oo|oo
00J00[00
00 (=] [S]s)
08000000
Op [mi=] (s
0,0) OO(00[00
o0 (] (S]] [

000000

oo|oo|oo|oojog|oo|oo
00J00]00|@AI00ICOI00
0o|oo|oo|oo|oo|oo|oo UT1
O0[00[00[00J00JI00ICO

oo|oo|oo|oo|oo|oo|oo
00J00]00]00I00I00|00

[]
o

DN @n oOn @0
OuoOuoOu OO0

D
D
D
D

OUT1_Cht
xLPSDO_OUT_0_1

& A

80530002

Figure 3-1 Example of a bus configuration

Key:

S 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

Controller

Inline module with integrated safety logic and safe digital outputs
Inline module with safe digital inputs

8053_en_00
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Devices that can be used as an alternative:

Controllers for PROFINET and INTERBUS
ILC 1xx, ILC 3xx
RFC 470 PN 3TX

Inline controller
Remote Field Controller

Bus couplers for PROFINET and INTERBUS
IBSIL24 BK ...

IL PN BK DI8 DO4-2TX-PAC

Inline bus coupler for INTERBUS
Inline bus coupler for PROFINET

IL PN BK DI8 DO4-2SCRJ-PAC Inline bus coupler for PROFINET

°
1

This and other example projects can be downloaded at
www.phoenixcontact.n talog.

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

the example projects.

3-2
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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
screens will be displayed. Should you have any questions regarding SAFECONF, please
use the online help or the software documentation.

1}

You can skip step 1 if you use the example project. The configuration and parameter data
record to be created with this step is included as BINFILE.BIN file in the example project.

o

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) as
BIN file for operation with an Phoenix Contact controller.

¢ 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.

Project Wizard x|

ey,
- =

The Project “wizard will help pou create a new praject.

“fou can click Back at any time to change your selection.

_________

Project Name:

[3BT_Example_1:EStar]

Project Path:
Isnls and Settingstall UsershDocuments\SAFECONFYProjects ... |

< Back I MNext > I Cancel | Help

Figure 3-2 Creating project name and project path

8053_en_00 PHOENIX CONTACT  3-3
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*  For working with the SafetyBridge system, select the IB IL 24 LPSDO 8-PAC master
device.

Project Wizard x|

Select a master device:

AW

Master-Device:

PR
" 18124 LPsDO 8-PAC =]

Hi
;

[FSR-TRISAFE S

< Back I Mext > I Cancel | Help
Figure 3-3 Selecting the IB IL 24 LPSDO 8-PAC

e Select the file format with which you will operate.
When working with PC WORX you need the binary file output format.

Project Wizard =

Select tranzmizzion type and output format

Tranzmizzion type:

I Mo transmission j

Olutput format;:

< Back I Mext > I Cancel | Help

Figure 3-4 Selecting the binary file output format

3-4 PHOENIX CONTACT 8053_en_00
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Example

e Describe the project completely.

Table 3-1 Describing the project

Field Contents

Description Maximum 4 characters

Version Maximum 4 characters
xl

r— Specify custom description and version

Custom description: ISBT1
Custom version: IDDD1

— Specify 57 datablock number, title and version

DB-Mumber: I
Title: I
Wersior: I . I

< Back I Mext > I Cancel Help
Figure 3-5 Describing the project

e Complete the project creation.

Project Wizard x|

Project Descriplion

Project name: SBT_Example_1xE5top
Praject path: c:iDocuments and Settings WAl
Users\Documents\SAFECONF\Prajzcts

< Back | R

Cancel I Help

Figure 3-6 Completing the project creation

8053_en_00 PHOENIX CONTACT  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.

jmio

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

Favornites

Safe Functions

Standard Functions

=i
Safe Functional Blocks Eter F_source = —l

Connectors
| =

- it urer
External signals : i

Hardware Hax Yalue:

7

-

2

3
Sk 4
Binary Value: 5
E
7
3
9
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.

Set new project password ﬂ
Enter old pazsword: I

Confirm new password: I ***** g

()8 | Cancel |

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] SAFECONF 2.5 - SBT_Example_1xEStop

Favorites

Safe Functions

Standard Functions

Safe Functiohal Blocks

Connectors

External signals

Hardware

Figure 3-9 Defining the number of IB IL 24 PSDI 8-PAC modules

8053_en_00
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Favorites

3.2.3

Parameterizing I/0 channels of a safety island

NOTE:

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

Parameterize the 1/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.

Safe Functions

Standard Functions

sERE

IB IL 24 PSDI B-PAC

SAFECONF 2.5

|eE e estest | |
@88 @5 et

Cutput

|double-channel

=
|
0l
ih |
{0 |l
|
|
Safe Functional Blocks | Type: 170 digital
o et ; Desciiption: IB IL 24 L PSDO 8-PAC
1§l Satelite number. o
External signals | e
1 Impart file:
Hardwiare 1
1 Parameter I Walue |~
| F_Parameter
| F_SIL S3
} Hm (F_Source_Acdd &
| | @ [F_Dest_sad 1]
| reserved
} Output 00 Channel 1
| Assignment used
| Output single-channel b
| Switch-off delay far stop category 1 deactivated
; “alue 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 oft
= Teat ImpLlses (Output switched off) activated
:[ } Output 00 Channel 2 =
| Assignment not used
| Ot double-channel
} 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
| enable out off
; Test Impulses (Output switched off) activated
| Output 01 Channel 1
| L | Lzsignment not used
i 1 ; Output double-charnel
;'J ‘." H a'.' | Switch-off delay for stop category 1 deactivated
99 98 | walue of the switch-off delay for stop category 1 15
5'.:' ‘i:' ’Ellz | “alue rance of the switch-off delay for stop category 1 ms*10
°0 00 } enable out off
- 1 Test Impulses (Output switched off) activated
I" LN | Output 01 Channel 2
L L
S‘L‘EA b e } Assignment [not used
LIC I I
T |
|
|
i

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

o

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.

3-8
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Example

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

5| SAFECONF 2.5 - SBT_Example_1xEStop

Favorites
Safe Functions
Standard Functions
Safe Functional Blocks
SAFECONF 2.5
Connectaors
External signals .Type::l 5 .”E.l @g(al
Description: 1B IL 24 PSDI 8-PAC
Hardware Satelite number: 1
Impart file:
Parameter Yalue
Input 00 Channel 1
e Aszignment uzed
Evaluation zingle-channel -
Sensor Type Standard Senzor
Fitter Duration 3ms
Symmetry deactivated
Start inhibit due to symmetry violation deactivated
Clock Selection UT1
Bounce Time Monitoring deactivated
Input Signal equivalent
5,1 ¢
s
2
e
5.3 O
L
L
54
i | |

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)

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. Please take into account Section "Ensuring availability by selecting the correct
transmission/watchdog time" on page A-8.

o

You can configure the clock for the channels only by clicking on the module.
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SAFECONF 2.5

Type: 170 digital

Description: IB IL 24 PSDI 8-PAC

Satellite number: 1

Irport file:

Parameter | Walue -
Error: selected | not supported
Error: selected language not supported SIL3
ma | |F_Source_Sdd g
i | [F_Dest_add g

Error: selected language not supported 150
Error: selected | not supported
Clock Configuration
Configuration Clock UT1JT2 on
Input 00 Channel 1
Azsignment used
Evaluation single-channel
Sensor Type Standard Senzor
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
Azsignment not uzed
Evaluation double-channel
Sensor Type Standard Senzor
Fitter Duration 3ms
nemmetr Aeartivatad

Figure 3-12 Data entered automatically and clock configuration

3-10 PHOENIX CONTACT 8053_en_00

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Example

Relationship between island and satellite numbers, F_Source_Add and

F_Dest_Add
o 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 3-29 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 9|8 |76 |5 ]4a]a3|2]1]o0
IBIL 24 LPSDO 8-PAC 2 MBD Mode 1 | res. | res. 14ec Ogdec
1 0 oJolofo]Jo]o]1]o]o]o
SafetyBridge address: 84ec (8hex)
IB IL 24 PSDI 8-PAC 2 MBD Mode 2 | res. | res. 14ec 14ec
1 1 oJolofo]Jo]Jo[1]o]o]n1
SafetyBridge address: 9gec (Ihex)

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

& o 2 Mot lo- N® SAFECONF 2.5
ﬁ 0 1 i lr-
— Tupe: 170 digital
Drescription: IB IL 24 P5DI 8-PAC

S atellite rumber:

=

- | Parameter | Value 2
L3 {Ervor; neleriudl Inmiags ol Suppoiied ~
1222 Error: zelected language not supported 1S3

:F__So_urcx_e__Add
Fpstoas
waelected language not supported

[eFesen
e @ @n

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

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:

@ Activate FB Wit P
@ ESiop/Butior §1 [T 1M—MEsTOP ==  ourB— @000 EStop/ Actuster K1 @

@ Reset EStop 1 WREZET ERR M0 0 Q0| Eror FE EStop 1

EStop 51

S_RES | FALSE
A RES | FALSE

Table 3-2 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
& Taol Box p - X Ir ****************************
Favarites | /| SBT_Example_1xEStop
Safe Functions :[ 1 J
Standard Functions :
Safe Functional Blacks :
= : WacT & 131
cngua : MESTOP = ouTl
qu:; : BRESET ERR H
EDM | S_RES
: A_RES
|
|
|
/ |
Enable Switch ]
|
Am|  arz| 1
Connectors |
Extemnal signals :
Hardware :
Figure 3-14 Inserting a function block from the "Safe Functional Blocks" toolbox
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e

Example
WP Editar g o~ x
0 1 =]
| = WACT & 1_3_1
: g ouT WG 551

s [FALSE ]

Figure 3-15 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
the function block (as shown in Figure 3-15 for an output), the flow line is created
automatically.

Favomes

Safe Functions

Standard Functions

|
|
|
|
|
|
Safe Functional Blocks :
|
|
|
|
|
|

Connectars 1_3_1
WicT & 3
Extemal signalz WESTOP = ouT B———l0_00_1]
[ o m = T
[0 ic_mWRESET ERR

S RES | FALSE

Hardware:

|
| A_RES
[0z m [E | L
12 13 I
I
I
I
[ o4 m [os m |
14 5 I
I
I
Cnr m Cnir m | :
I

Figure 3-16 Inserting an external signal from the "External signals" toolbox

The complete safety function for this example is shown in Figure 3-17.
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Favorites

[E] SAFECONF 2.5 - SBT_Example_1xEStop - [*]

Safe Functions

Standard Functions

S afe Functional Blocks

Connectors

External signals

[0 W |
] n
[0z W [0 m
12 ]
| [ 05 W
14 I5
| [(7 W

17

EStop 51
= Activate FB ACT .
EStop/ Button §1 [1_10_1 M———MESTOP & ouT EStop / Actuator K1
ResetEStop1 (010 BM—MRESET ERR [ 0 Q0| Error FB EStop 1
5 RES [FALSE

A_RES | FALSE

Hardware

Figure 3-17 Configured safety function

3.25 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
BINFILE.BIN 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 3-28).

This completes step 1 "Configuring safety logic".
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e

3.3  Step 2: Integrating SafetyBridge module into the
controller (PC WORX)

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

3.31 Creating/opening a project

e Create a new project or open an existing project in PC WORX.
For this example, generate the project with an ILC 130 ETH controller.

3.3.2 Importing FDCML files

Import the required FDCML files, if the devices that you use are not shown in the PC WORX
device catalog.

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

* For a standard installation, copy the device-specific FDCML file into the directory
C:\Program Files\Common Files\FDCML10\xxx\Phoenix Contact.
xxx = System (e.g., INTERBUS, PROFINET).

e Select "Phoenix Contact" in the "Device Catalog" window in PC WORX.
*  Open the context menu and select "Import Device...".
e Select the device description file.

Laok, in: IL’f}Phoenix Contact j Q g i i

= 1B_IL_24_FLM-PAC_OUTwsxxml = 1B_IL_24_PSDO_4_4-PACwxx
(=] ib_il_24_Fp_invice,xml =] IB_IL_24_PSDO_4_4-PACvix:
=] IE_IL_24_FP_OUTwex,xml = IB_IL_24_PSDO_4_dweex,xml
= 1B_IL_24_L2_TNwsxxml = 1B_IL_24_PSDO_8-PACYxx_I
= 1B_IL_24_L2_OUTwocxml = 1B_IL_24_PSDO_S-PACYx:_F

3 = 1B_IL_24_PSDOR_4-PACvxx_
Desktop | IB_IL_24_PSDOR_4-PACw::
= 1B_IL_24_PWR_IN_2-F-D-2M
. = ib_il_24_pwr_in_2f-dF-2mbdy
. . || IE_IL_24_PSDI_8-PAC_SafetyBridgewv:c:,xml (=] ib_il_24_pwr_in_2-F-dwsee,xm
Eigene DSteien 8T =™ >4 pspr 6-pac, SETYL.00.ml

(=] ib_il_24_pwr_in_2-Fyce,ml
S IB_IL_24_PSDI_8-PACv:x_IB_SAFETY.xml (=] ib_il_24_pwr_in_rveee, el

|| IB_IL_24_PSDI_8-PACw:x_PROFISAFE.xml (=] ib_il_24_pwr_in-f-d-2mbdvice
1 i
File name: I"IB_IL_24_PSDI_8-F'AE_SBTV1 00,5l "IB_ILj Open I
Files of type: | FDCML Files i) =l Cancel |

™ Schieibgeschiitzt Gifnen

Figure 3-18 Importing the device description file

The message window indicates whether the device has been imported successfully.
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243 SAFETY

-9 140 digital

-~ 1B IL 24 LPSDO S-PAC SBT Mulliples Rev. »=1.00
-~ 1B IL 24 LPSDO S-PAC SBT Rew. »=1.00
- |B 1L 24 PSDI 8 PAC PROFIzafe

- |BIL 24 PSOI 8-PAC 1B SAFETY

- B IL 24 PSOI 8-PAC SBT Fev. »=1.00
-0 1B IL 24 PSDO 4/4-PAC B SAFETY
-0 1B IL 24 PSDO 4/4-PAC PROFlsafe

-0 1B IL 24 PSDO S-PAC IB SAFETY

0 1B IL 24 PSD0 S-PAC PROFlsafe

- F IBIL 24 PSDOR 4-PAC B SAFETY

-~ F IBIL 24 PSDOR 4-PAC PROFlsafe

W IBIL245D18

-l 1B IL 24 5DI0 44441

- BIL245D0 8

- F IBIL24 SDOR 4-PAC

7% |BS AL 24 SDIO 4/4/8-LK

#-{_] INTERBUS prosy

Figure 3-19 Device catalog with the devices required for SafetyBridge
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3.3.3 Inserting SafetyBridge modules into the bus configuration

* 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 (see example
station structure in Figure 3-1 on page 3-1).

Select the appropriate device in the device catalog under
"Phoenix Contact/SAFETY/I/O digital" and move it into the bus configuration below the
INTERBUS node using drag and drop.

& Bus Structure 14
= @ SBT_INTERBLIS_example -
- Fll ILC 130 ETH 192.168.0.2

R Resource

-R STD_RES ILC130_35

% # INTERBUS 0. 0

: E #1161 24 LPSDO 8-PAC SET 0. 1

# 216 IL 24 PSDI 8-PACSETO . 2

----- Unconnected
= Device Catalog 14
-1 548 =
B3 SAFETY
B3 140 digital

Il 1B IL 24 LPSDO 8-PAC SBT Multiplex Rev. »=1.00
Il 1B IL 24 LPSDO 8-PAC SBT Rev. »=1.00

3l 1B IL 24 PSDI 8 PAC PROFlsafe

- §ll 1B IL 24 PSDI 8-PAC |B SAFETY

- §ll 1B IL 24 PSD| 8-PAC SBT Rev. »=1.00

Il 1B IL 24 PSDO 4/4-PAC |B SAFETY

Il 1B IL 24 PSDO 4/4-PAC PROFsafe

Tl 1B IL 24 PSDO 8-PAC IB SAFETY

Il 1B IL 24 PSDO 8-PAC PROFIsafe

-7 1B IL 24 PSDOR 4-PAC |B SAFETY

7 1B IL 24 PSDOR 4-PAC PROFsafe LI

Figure 3-20 Inserting modules into the bus configuration

¢ Define the device properties.

Table 3-3 Required settings for the devices
Node Tab Setting Example
Project Project First IP address 192.168.0.2
Last IP address 192.168.0.254
ILC 130 ETH IP Settings IP Address 192.168.0.2
INTERBUS INTERBUS Settings Baud rate 500 kbaud
Default cycle time (2000 ps, at least) 2000 us

The complete bus configuration is illustrated in the following figure.

B "}SET INTERELS excample
=l ILC 130 ETH 192.1658.0.2
- Resource

g% # INTERBUS 0. 0
# 118 1L 24 LPSDO 8-PAC SBT 0. 1
#21B1L24PSDI 6-PAC SBTO . 2

----- Unconnected

Figure 3-21 Complete bus configuration
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3.3.4 Importing the library

In your program you need the function blocks SBT_IBS_Download (for downloading the
program from the standard controller to the IB IL 24 LPSDO 8-PAC) and SBT_Operate (for
cyclic routing of the SafetyBridge data flow).

* Insertthe library in the Project Tree Window under “Libraries". In the "Libraries" context
menu select the "Insert..." command.

& Project Tree Window E x|

=23 Project : C:\Documents and Settingstall Users\DocumentsyPC W'[]

Insert. .. & User Library...
{8 Paste STREHY Eirrware Library. ..
Expand All

Save As Metwork Template

Define Placeholders

E@ Physical
=38 5TC E Properties...

B33 STOTRES TS

Figure 3-22 Inserting a library

e Select the "SBT_V1_04.mwt" library.

Include library ﬂll
Searchin: IL'f)Libraries j QT 2

MC_DT
C3)PNID_FB_Lib
C)SET_v1_00
C)SET_v1_04
B rc_DT. vt
FPrIO_FE_Lib.mmwt
B =B7_v1_n0.mwt

File mame: ISBT_V1_D4.mwt Include I
File type: I User Library [*.mwt) j Cancel |
4

Figure 3-23 Inserting a library

Install the file, if it is not available. To do this, proceed as follows:

e Load the setup of the function block library pc_worx_5x_SafetyBridgeTechnology.exe
from the Internet at www.phoenixcontact.n talog (in the download area of the
IB IL 24 LPSDO 8-PAC).

Execute the setup and store the library for a standard installation under the following
path C:\Documents and Settings\All Users\Common Documents\PC Worx\Libraries.
¢ Open the installed SBT_V1_04.zwt file in PC WORX.

e Compile the file by clicking "Make".

¢ Close thefile.

* Now add the library as described above.
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When the library is linked the "Edit Wizard" window shows the corresponding function

blocks.

= Edit wizard LS x|
Group:
<SBT_V1_04> j
Mame | Diescription |

1 SBT_IBS_Download_1_04
I 5BT_Operate_1_03
W 5BT_PN_Download_v1_04

Figure 3-24 SafetyBridge function blocks
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3.35 Adding SafetyBridge operation to the standard application
program

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

Figure 3-25 shows an overview of the program structure.

roject : C:hDocuments and Settingzhall User

=- ﬁ Libraries

------ E) sBT wi_0d
=3 Data Types

- syz flag_types
=43 Logical POUz

m- ol FBs”

EI |:| Download®

R m DownloadT
----- =5 Downloady
----- ] Download
EI |:| Dperate”®

----- m OperateT
----- Operatey

----- @ Cperate”

EI@ FPhyzical Hardware™
-85 STD_CMF ; eCLR

Hardware

STD_RES : ILC 130

Task 2: Load : CYCLIC

Program SBT_Download

FB SBT_IBS_Download

Task 3: Operate : CYCLIC

Program SBT_Operate

FB SBT_Operate

El% STD_RES : ILC130_35° <II
=34 Tasks

: .@ Load: CvCLIC

- {8 Operate: CYCLIC

------ ffﬁ:l Global W anables™

------ . 10_Configuration”

80531003

Figure 3-25 Program structure with additional SafetyBridge operation

Key:

Continuous line Links between the blocks

FB SBT_IBS_Download

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

FB SBT_Operate
Cyclic routing of the SafetyBridge data flow

The standard program (Main) and the default task have been deleted in this example.

1}

3-20 PHOENIX CONTACT 8053_en_00

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Example

e Establish a link between the blocks in the various tasks using the variables according

to Figure 3-26.
Task Load Task Operate
SBT_IBS_Download W1_04_1 SBT Operate 1031
- BT 55 Devrload W1 04 SET_Operate_vl_03 B
it ate— TAdtivate shicthre |—iRe aly true— xAclivate *COK —Commok
xStanDown bad— sStatDownload aDowrloadActiv e —iDownloadactive ilslando xCphckReq [—wOplckReq
wcceptDifflogic— rAcceptDiffLogic DifLogiDetzded —iDifLogiDe eded BDeuAckLPSDO— bDewAckLPSDO xDavError | —DevErrer
Reset— 1Reset Dol adComplete f—Do wrloadComplet: bOUDatal PSDO—— bDatilPSDO  bFeedbackDatalPSDO —bFeedb adk Data
xGuenedctive—— sExtDownloadActive iDrawnlo =P ercerk F——SETLogicLo aded bAppackLPSDO— bAppAckLPSDO bAppLiaglPSDC b—h&ppliag PO
strfilename— =B TLogicFilename i trer [—xError artInBuffLPSDO—— arIMBUFLPSDO  arrQutBUfLPSDO f—ar CULBUFLPSD ©
ilslandto whimCode f—wDiag ode A InBUfDevicel— arrinBuffDewvl arFOUtBUFDer ] |——arr CULBUFDevicel
strComRef— iGN wAMDigC ode [—wAdDisgC od e o arrInBufDev2 SHPOUBUFDevE =
uSETDiagStrci— uSBTDiagStmuct USETDIag Stuat—uZB Thi g Stua o arrInEufiDens OB DerE e
- |u53TDiagSlrucl:I—— USETDisgStruct —  uSBTDiagStruck——SETDiagS truct
"

Figure 3-26 Links between the blocks

The uSBTDiagStruct structure variable is used to exchange data between the function
blocks. The ilslandNo input defines how the function blocks belong to each other.

A pair of blocks is required for each island when there are several SafetyBridge islands.

3.3.5.1 Inserting a program

Without extensions the Project Tree Window shows the Main program. Main includes, for
example, the standard application program and will not be considered in the following.

— Add the "Download" program under "Logical POU".
In the "Logical POU" context menu select "Insert... Program”.

1 Project Tree Window L x|
Ea Project : C:ADocuments and Settingshall Users\DocumentzhPC W
3 Libraries

A SBT_W1_04

3 Data Types

zyz_flag_types
@ 8,
5@ PhysicalHar 1155t L1 i
=@l STDCh e poge sTRGHy | CE) Eunction
E@ 5T ] Function Black

| Expand All

PO group

Save As Metwork Template

Define Placeholders

E:i Properties...

Figure 3-27 Inserting a program
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e Assign a name (e.g., Download).

msert x|
Mame: ok I
Downloa
I d Cancel |
Type ~ Language
& Program L Help |
" Function ;Sl
. SFC
r 3
Function Block & FBD
LD
| fction  FFLD " UseReserve
| Tiransition  MSFC
 Stey
’ (ol Modeo—————
© workshiest £ Data Tupes S
! Description & Sppend
[ratatype of returm value;
FLC type: Processor type:
|<independent> j |<independent> j

Figure 3-28 Inserting a program: Download

e Add the "Operate" program under "Logical POU". Proceed as described for the

"Download" program.

The project tree has the following structure:

1 Project Tree Window

=23 Project : C:ADocuments and ©
Ea Libraries

oL sBT V14
3 Data Types

| sps flag_types
al PO

=] @ D ownload”

m DownloadT
| Downloady™
@ D ownload”
Physical Hardware™

Figure 3-29 Project Tree Window
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3.3.5.2 Creating the program structure and the tasks

Without extensions your program only contains the DEFAULT task. This task has been
deleted in the example program.

Create two new tasks for the SafetyBridge operation.
e Select "Insert... Task" in the context menu for tasks.

& Project Tree Window L x|
Ea Project : C:ADocuments and Settingshall Users\DocumentzhPC W

=3 Libraries

A& seT_W1_04
[ata Types
-- zyz_flag_types

Operatel™

...... @ Operats”
- D ownload”
m DownloadT
D ownloady™
@ D ownload”
=58 Physical Hardware®

=-&8 STO_CNF : eCLR”

E@ STD_RES : ILC130_35"

Insert... Task

Paste STRG+Y
Expand All

Save As Metwork Template

Define Placeholders

Figure 3-30 Inserting a task

* Assign a name for the task (e.g., Load) and select the task type "CYCLIC".

msert x|
ILoad | Configuration
Cancel |
Frogram type: ; Fizuoures
- * Task
I j | Brogram instance Help |
) | Description
ek e Y ariahles
IDEFAULT j ) EE instanice
CYCLe T —
SYSTEM  Insert
& Append
I | Ezclude from compilation B

Figure 3-31 Defining a task
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e Define the settings.

x|
Intervak B0 ms
Friority: [o~
Weichdog Time:  [500  ms
[ ok | Cancel |
Figure 3-32 Defining the settings

* Insert a program instance in the task.
In the context menu of the event task select "Insert... Program instance".

E@ Physzical Hardware™
-8 STD_CNF : eCLR"
E-@8 STD_RES : ILC130_35"
B3 Tasks

ih Global Yariables® Description worksheet

Insert...

] 10_Canfiguration® Delete ENTF Task
P Cut STRGHY Program instance
B Copy STRGHC
" paste STRGHY
Expand All

Save As Metwork Template

Define Placeholders

5 Properties...

m Settings...

Inserting a program instance

Figure 3-33

¢ Enter a name for the program instance (e.g., SBT_Download) and select the
“Download" program type.

msert x|
Program instance:  Twpe
|SBT_D0wnload ! Canfiguration
5 _ ! Besource
rograrm bype:
) Tiask
IDownload j % Program instance L&k |
P ' Description
Operate Y ariahles
! EBlinstance
- iode:
) [nzert
& Append

I | Ezclude from compilation

Figure 3-34 Inserting the program instance - Name and type

¢ Create another task (e.g., Operate, Cyclic). Proceed as described above.
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¢ Define the following settings:

Task settings for ‘Operate’

Interval: ||1 1] ms
FErriority: ID_
H

‘Wwatchdog Time: |1 i} it
()8 I Cancel |

Figure 3-35 Defining the settings

¢ Add a program instance to the task (e.g., SBT_Operate, Program type: Operate).

Proceed as described above.

The complete project tree has the following structure:

1 Project Tree Window

rAx 0

3 Libraries

A& seT_W1_04
3 Data Types

: -- zyz_flag_types
=23 Logical POUs

@ D ownload”
m DownloadT

Operatet/

D] Operate”

- Physical Hardwars®

= D_CHF: eCLR"

STD_RES : ILC130_35"

53 Tasks

E-{@)] Load: CYCLIC

. B-{0) 5BT_Download : Download®

E@ Operate : CYCLIC

E@ SBT_Operate ; Operate’

SBTW

Ay Global Variables™

i 10_Canfiguration”

Ea Project : C:ADocuments and Settingshall Users\DocumentzhPC W

3

1| |
@Projed POlLls | '@ Libraries | EB Harchware | Instanc:es

Figure 3-36 Project Tree Window

8053_en_00

DOWNLOADED FROM WWW.SCATTS.CO.UK

PHOENIX CONTACT 3-25



DOWNLOADED FROM WWW.SCATTS.CO.UK

SAFETYBRIDGE - PC WORX

3.3.5.3 Adding to the program

“Download" program

e  Select the "Download" program.
e Insert the "SBT_IBS_Download" function block.
¢  Create the variables.

Define the uSBTDiagStruct variable as a global variable.

SBT_IBS_Download_W1_04_1
[ BT_IES Download W1 _04

ahctivate—

xfctivate At e F—iRe ady

xStartDrown bad—
xiveceptDifLogic—
iReset—
Tueuective—
strFilename—
ilsleMumber—
stromRef—

uSBTDiagStruct—i

xStartDownload
xieceptDiffLogic
iReset
AExtDownloadfctive
strSETLaegicFilenanne
ilslandro

iCHNo

- USBTDiagStruct

aDowrloadactive
DiFlLogide e ded
Dawrlo adCarnplete
iDownlo adP ercert
Eror

whizgCode
wAHDixCode

uSBTDiag Sth o

F—Dowrloadctive
——iDifLogidete ded
——DowrloadComplete
L iSBTLogicLo aded
——iError

—w DiagCode

L A DiagCode

—U SR TDiag St

Figure 3-37 SBT_IBS_Download function block with all variables

"SBT_Operate" program

e Select the "Operate" program.
¢ Insert the "SBT_Operate" function block.
e Create the variables.

Select the uSBTDiagStruct variable from the global variable list.
Inputs and outputs with "arr..." are process data. VarExternalPG is used.

SBT_IBS_Download_W1_04_1
[ BT_IES Download W1 _04

ahctivate—

xfctivate At e F—iRe ady

xStartDrown bad—

xiveceptDifLogic—

xStartDownload

xieceptDiffLogic

aDowrloadactive

DiFlLogide e ded

F—Dowrloadctive

——iDifLogidete ded

¥Reset— xResat Do wrlo adCornplete ——rDowrloadComplete
wueuedctive—— ExtDownloaddctive iCownlo 2dP ercant F—iSBTLogiclo aded
stFilename—— strSETLagicFilenanne Eror F——iError
ilsleMumber— ilslandMo whizgCode ——wDiagC ode
strComRef— IS0 wAHDIxC e F—wAHDIagC ode
uSBTDiagStruct—f uSBTDiagStack uSBTDiagStat+—u B TCiag St
Figure 3-38  SBT_Operate function block with all variables
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[ [T

T Tt oLt
— s nf—
i | 1
o]
—] satiats MO f—- e
—| oslrei phebfeg —- o
= bOwislFEY bl e e PR
I g pmgiPsna L
— 2
T e Tl
vt arrirdadtOssd WOt TOed — — Ehin =
e LT LSt TS .
=y arrinddTOed WO T .

0

Figure 3-39 SBT_Operate program

e

Please take into account Section "Ensuring availability by selecting the correct

transmission/watchdog time" on page A-8.
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e

3.3.6
the standard controller

Loading the configuration and parameter data record into

In step 1, the BINFILE.BIN file was generated and stored under FileOutput in the project

path (see Figure 3-2 on page 3-3).
¢ Copy the BINFILE.BIN file.

e Use ftp in the Explorer to establish a connection to the controller.

In the example: ftp://192.168.0.2.

¢ Copy the BINFILE.BIN file into the root directory of the controller.

= —e == = == —:

1/ /192.168.0.2]

File  Edit View Favorites Tools  Help

@ Back - \_},} T .? |‘/‘_\J Search 1

Folders i_“', é* x n| sal

| Addressn_@ fip:/192.168.0.2/ | B se
Mamne | Tize | Tvpe | Last modified |
[webs Dateiordner 14.04,2009 00:00
bfile0.img 104 KB Paint Shop Pro 7 Bild 01.01,2095 00:00
:':}Data.INI 387 Byte  Konfigurationseinstellungen 01.01.2098 00:00
DIAG32 1,03 KB Datei 01.01,2095 00:00

}Project.ini 127 Byte  Konfigurationseinstellungen
= Times OByte Datei

BIMFILE.EIN 3,40KE  BIN-Datei

01.01.2095 00:00
28.01.2070 00:00
03.05.2010 16:34

[ iBenutzer: Anonyrm i@ Internet

A

Figure 3-40 BINFILE.BIN copied via ftp to the controller

another folder is opened.

Make sure to copy the file into the folder shown in Figure 3-40. Repeat the selection if

3.3.7
standard controller

e Compile the project by clicking "Make".

Loading the standard application program into the

¢ Send the project to the controller (Project Control dialog Send and Cold Start).

This completes step 2 "Integrating SafetyBridge modules in the controller".
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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
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

A Mode2

79690009
Figure 3-41 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
IBIL 24 LPSDO 8-PAC and IB IL 24 PSDI 8-PAC.

o

Switch positions of the modules for the example

Table 3-2 Switch positions in the example

500KBD Mode Island number Satellite number
/2MBD

DIP switches 9|8 |76 |5 ]4a]a3|2]1]o0
IB IL 24 LPSDO 8-PAC 2MBD | Mode1 | res. | res. 14ec Ogec

1 0 oJolofo]Jo]o]1]o]o]o
SafetyBridge address: 84ec (8hex)

IB IL 24 PSDI 8-PAC 2MBD | Mode2 | res. | res. 14ec 14ec

1 1 oJolofo]Jo]Jo[1]o]o]n1
SafetyBridge address: 9gec (Ihex)

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.

o
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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-4
to test the example.

o
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A Appendix

A1 Example projects

Table A-1 Overview of the examples
Example | Structur | Contents
e
1 Figure A SafetyBridge island;
A-1 1 emergency stop switch (EStop)
This example is described in this document.
2 Figure Two SafetyBridge islands distributed in two Inline stations.
A-2 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 Two SafetyBridge islands distributed in two Inline stations.
A-3 The IB IL 24 LPSDO 8-PAC are located in one Inline station.
4 emergency stop switches (EStop)

The example projects can be downloaded as a setup at www.phoenixcontact.net/catalog
(in the download area of the IB IL 24 LPSDO 8-PAC).

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 PC WORX.

Table A-3 Example files for PC WORX

Example | Network Example file

1 INTERBUS | SBT_STARTERKIT_EN.zwt

1 PROFINET | SBT_PROFINET_EXAMPLE.zwt

2 INTERBUS | SBT_IBS_2ISLANDS_EXAMPLE.zwt

3 PROFINET/ | SBT_IBS_PN_EXAMPLE.zwt

INTERBUS

4 PROFINET | SBT_PN_2ISLANDS_EXAMPLE.zwt

5 ETHERNET | SBT_ETH_PLC1_M_EXAMPLE.zwt
SBT_ETH_PLC2_S_EXAMPLE.zwt

8053_en_00 PHOENIX CONTACT  A-1
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° The setup files for PC WORX also include the BIN file that is created in step 1 (Configuring
1 the safety logic (SAFECONF)). This means that when you are not working with
SAFECONF, you need the example files for PC WORX only.
Key for the following diagrams:
IL...BK... Bus coupler for PROFINET or INTERBUS;
permitted bus couplers see page 3-1
I_x Island number x
Sy Satellite numbery
INTERBUS PROFINET
ILC 170 IBIL24 IBIL 24 ILC 370 PN
ETH2TX [LPSDO8-PAC| PSDI8-PAC ETH 2TX
I_1 I_1 0
S_1
IL PN BK DI8 IBIL 24 IBIL24
DO4 2TX-PAC| LPSDO 8-PAC| PSDI 8-PAC
L+ I_1 I_1
S_1
80530007
Figure A-1 Example 1: One SafetyBridge island
INTERBUS
ILC 170 IBIL24 IBIL 24 IBIL24 IBIL24 IBIL24 IBIL24
ETH2TX [LPSDO8-PAC| PSDI8-PAC |LPSDO8-PAC| PSDI8-PAC | PSDI8-PAC | PSDI8-PAC
I_1 I_1 |2 12 12 |2
S_1 S_1 S_2 S.3
80531008
Figure A-2 Example 2: Two SafetyBridge island distributed in two Inline stations.
The IB IL 24 LPSDO 8-PAC are located in different Inline stations.
A-2  PHOENIX CONTACT 8053_en_00
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PROFINET/INTERBUS

80530010

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

80530009

ILC 370 PN IBIL 24 IB IL 24 IBIL24
2TX-1B LPSDO 8-PAC| PSDI8-PAC | PSDI8-PAC
I_1 I_1 12
S_1 S_3
IL PN BK DI8 IBIL 24 IB IL 24 IBIL24
DO4 2TX-PAC| PSDI8-PAC | PSDI8-PAC |LPSDO 8-PAC
|2 12 12
L S_1 )
Figure A-3
The IB IL 24 LPSDO 8-PAC are located in one Inline station (on
INTERBUS).
PROFINET
ILC 370 PN IBIL24 IBIL 24 IBIL24
2TX-IB PSDI8-PAC | PSDI8-PAC | PSDI8-PAC
I_1 12 |2
S 1 S 2 S.3
IL PN BK DI8 IBIL 24 IB IL 24 IBIL24
DO4 2TX-PAC | LPSDO 8-PAC| PSDI8-PAC |LPSDO 8-PAC
|2 12 I_1
Ll S_1
Figure A-4

Example 4: Two SafetyBridge island distributed in two Inline stations.
The IB IL 24 LPSDO 8-PAC are located in one Inline station.

ETHERNET
ILC 170 IBIL24
ETH2TX [LPSDO 8-PAC
11
ILC 170 IBIL 24
ETH 2TX PSDI 8-PAC
I_1
L S 1
Figure A-5

80530012

Example 5: One SafetyBridge island distributed to two Inline controllers.

Communication of the controllers over ETHERNET (different media are
possible: copper, wireless (Bluetooth, WLAN))

DOWNLOADED FROM WWW.SCATTS.CO.UK
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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: to test the example:
FS LED flashing

. FB SBT_Download:
Jotate xActivate = TRUE, wDiagCode = 8000
FB SBT_Download .
FB SBT Operate FB SBT_IBS_Download:
xActivate = TRUE,

hex

C/P data record:

) . uSBTDiagStruct.udtDevDiagLPSDO.
configuration Request download of the wDiagCodeLPSDO = 4000
and C/P dat d - e

ata recor xStartDownload = TRUE
parameter record
set

No C/P data record

new/different? xDiffLogicDetect = TRUE ?

Shortened
startup xAcceptDiffLogic = TRUE ?
confirmed by user?
Download of the C/P data record iDownloadPercent
from the standard controller o .
to the IB IL 24 LPSDO 8-PAC Value changes from 0% to 100% (progress of download)
* 100 % => xDownloadComplete = TRUE
Svst ) FB SBT_Operate

m runnin

ysiem rnning xCOK = TRUE
* uSBTDiagStruct.udtDevDiagLPSDO.wDiagCodeLPSDO = 8000,

uSBTDiagStruct.udtDevDiagLPSDO.wDiagCodeDev1 = 8000,,,
Set input of the
IB IL 24 PSDI 8-PAC FB_BoolToByte_AppAckLPSDO
* x0_10 = TRUE
Set reset input of the
FB_ByteToBool_FeedbackData

EStop block
* xStateOutput0 = TRUE

Output is set
End

80530006
Figure A-6 Flowchart for the initial startup as well as for startup after the configuration
and parameter data record was modified
A-4  PHOENIX CONTACT 8053_en_00
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Variables of external signals

SAFECONF
Toolbox

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.

A3

Variables of external signals

PC WORX

SET Operate Wi 03 1

SET Cperde W1 03

o)

Standard signals

'
|
| truz— xActivate el
) isleMurnber iIslandre xOpackReq -
External zignals | EDevAckLPSDO— BDewAckLPSDO *DevErrar|—
FB_EaolTo Byte_AppackLPSDo
l o I . | . | A boutDatalPSOo— BDatalPSDO  bReedbackDatal RSO -
= il bByle b AppAckLPSDO | [ boppackipsDo—o— bappacdlPSDO bAppDiaglPSo
1a | *1 FrINBUfLPSDO—| arrIMEURLPSDS anCutBuflPSDo -
xz arrInBuf avicel arrInBuffbevl arrOutBUfDew L |-
x3 = arrIrnBuffbew arrOutBUfDewz |-
| o1z - | xd +— arrInBuffDew3 arrOUEBUFTewS f—
= 5 U TDisg Sruct— - USBTDiagStuct —  USBTDisgSruck
12 " L
| -
R ——
[ oa m | |
14 |
|
| I 0 IR I - | T - | SET Operate 103 1
— — SET_Cperdevi s b
IE 17 | — xectivate HCOKf—Cammok
—| itslandie xOpckReq [—xop e ki
| — bDevAckLPSDO *DavErrar [—xDevError
. 0 an | . oo | | — BDatalPSDO  BFesdbackDatalPSDo —b FeadbackDiata FBﬁ"“%"DSDO
= = —| bApRAckLPSDO bAppDiagLlPSDo bk op O iag LRS00 | [b2ppDiagLpsood— xEyte ¥
Qn a1 4"‘» — arrIMBUFLPSDC AOUBUFLPSDO F—ar O u BUALPSDO 2T
| — arrInBuffDevi arrOUtBURDew b ar 0 U BURD avice 1 K200z
— arrlnBuffDevz arrOutBURDev2 %3 |—0q3
. = | . D\QS | | — arrIrBufiDevz arrOutBURDevS = Wal—an o4
| — USETDiagStruct — LSETDiag S ruck—SE T iag Fruct %5 |—0_G5
[z Q3 - HE —a0_G6
HT f— OF
—_—

=R

Q5

W 0o |

W 007

GE

Gy

Table A-4

the variables for the non-safe signals in PC WORX

Relationship between the "External signals” toolbox in SAFECONF and

8053_en_00
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A4 Variables
Acknowledging device errors:
FE_B ool ToBybe Devick
FE_Emo|ToByte
*QUikEFrorLPSDO— x0 bByte —hDewacklPSDO
*uikErrorDevl — =1
wiguitErrorDen2 — =2
¥ uikErrarDen3— =3
*— x4
*— =5
— =6
xOperatoracknowledge— x7
—

Standard signals from

the PLC to the

Read status of the safe outputs at the

IB IL 24 LPSDO 8-PAC:

FE_BwteToBool_FeedbackD aa

""FE_ByteT obadl |
bFeedbackData—] xBute #0 —xStateCukputo
%1 F—x5tateOukputl
K2 f——x5tateCukput2
¥3 F—x5tateOubputs
14 —xStateCutputd
15 —xStateCutputs
*B —x5StateOutputd
BT —x5tate0utput?
—_—

Standard signals from the IB IL 24 LPSDO 8-PAC to the

IBIL 24 LPSDO 8-PAC: PLC:
FE_Biool ToByte_AppackLPS0o FE_EvteT oBoal_AppdiagLPSDo
FE_BoolToByte FE_EvteToBool
#0_I0— =0 bEyte —happackLPSD0 bapphiaglPSD0—] xByte #0F—x0_ Q0
=0 11— x1 w1 b—0_ 1
20 _J2— %2 we b—ul_02
=0 13— =3 w3 b0 _3
=0 _J4— x4 we b—e0_04
=0 _J5— %5 #5 F—x0_05
=0 16— =6 WE —0_0Q6
*0_I7— =7 AP —x0_Q7F
—_— R
Figure A-7 Variables
A-6  PHOENIX CONTACT 8053_en_00
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Variables
Read status of the safe inputs at the IB IL 24 PSDI 8-PAC: Enabling of the safe outputs at the

IB IL 24 LPSDO 8-PAC:

UBTDiagstruct, udkIskan dDI0D & & udtDev] x0_| ———————1_I0_1 FE&_FoolToByte_DatalPSDO
FE_Eool ToEvte

UBTOiagstruck udt Islhn DIOD At & udtDey . x0_2 x1_I0_2 ®Oubputl— =0 bEwte F—boutDatal PSDio

Koukpukl —1 =1
UETOiagstruct udtIslhndDIOD st a udtDey] ol 1 x1 111

ROubpulz — =2
UETOiagstruct udt IslandDIoD & a udtDevl . xl_2 xl 11 2 Aoutpukts— x3

roukpubd —1 =4
UBThiagstruck udtIshndDIoData udiDeyl 2 _1 xl IZ2 1

®oubputs— x5
UBTCiagstruck udkIshndDIOData udtDeyl x2_2 w1l _I2 2 KOukputt— x6

woukput? — %7
UBTCiagstruck udkIshndDIOData udiDeyl xS _1 %1 I3 1

(S

UBThiagetruck udkIshndDIOData udtDeyl x3_2 w1 _I3_2

Other:

(*Hardware Diagrose™)
*Beschreibung im Handbud LFSDO™)
(*desoiption in the manual LPSDO™)

U3BTDiagstruct ud DevDiaglP 00, whiagCodel PSD0 —whiagCodeLPSDO
B TCiags ruct.ud DewDiaglP 00, whiagCodeDev | ———wDiagCodeDel
UETiagstruct. udDevDiaglP DO, x 0K ———————COK
uSBThiags truct.ud DevDiagl PO O xE—————=E
UBTDiagstruct. udtDeyDiagLP DO, x0AR ————xOAR.
U Thiagsth cb.ud DevDiagl PO, xPUR —————«FPUR.

UEBThiagstruct udtDeyDiaglP D0 x 538 —x54

(*Ubertragungszeiten Steuerung <=:= Gerat in ms*)

(*ransmission time ple <== device in ms*)
uSETDiagStruct.udk Tran st Time. iLPSDO —————Transmit TimeToLPSDO

UBT Diagstruct,udk Transmit Time, iDevl ————Transmit TimeToPSDIL

Figure A-8 Variables

U ThiagStruct, udt Transmit Time, iLPSDO

uSBTDiagstruct, udtTransmit Time, iDev 1

(*Ubertragungszeiten PSDL <=3 LPSDO in ms™*)

{*transmission time PS0I <==LPSDO in ms*)

iTransmitTimePSODL_Tao LPSDO

{*Info des sicheres Programm auf LPSDO*)
*info safe prograrmm on LPSDC*)

USE TDiagStruct, udtHe ade 1S ETIsland. strProjectMame————strProecmame

uETDiagStruct .udHe aderSETIslard. skrCustomDescription————strPro jectdescription

8053_en_00
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A5 Ensuring availability by selecting the correct
transmission/watchdog time

(Mbertragungszeiten Stederng <== Gerat n ms*)
PLC {(*transmission time plc <== device in ms*)

(ILC)

USBTDiagStruct.udt Transmit Time. L PSD0 —————————— i Transmit Time ToLPSDO

... TransmitTime. ...TransmitTime. LSBTDiagStruct. udt Transmit Time, Diey 1 —————————————Transmit Time ToPSDIL
iLPSDO iDevn

(Hlbertragungszeiten PSDI < == LPSDO in ms*)
SBT SBT o )
(Mransmission ime PSDI <=> LPE0O 0 ms*)
(LPSDO) (PSDI)
80530011 ]
USBTDiagStruct.udt TrananitT me.iLPSDO: iTransmitTirnePSDI_To_LPSDO
USETDiagStruct. udt Transmit Tirme. iDesy 1
Figure A-9 Time to exchange process data between the controller and the devices of

the SafetyBridge islands

Every device of the SafetyBridge island monitors the process data transmission time to
ensure that the transmission is not disturbed. For this purpose the watchdog time
(F_WD_Time) is set in SAFECONF on every device.

To ensure availability the watchdog time (F_WD_Time) set in SAFECONF must be larger
than the sum of all transmission times

— Between controller and the IB IL 24 LPSDO 8-PAC
(Variable ...TransmitTime.iLPSDO) and

— Between controller and the IB IL 24 PSDI 8-PAC
(Variable ...TransmitTime.iDevn)

TransmitTime =  Cycle time (interval) of the "Operate" task (10 ms in the example)

+ processing time in the IB IL 24 LPSDO 8-PAC (8 ms,
approximately)

...TransmitTime.iLPSDO LPSDO transmission time in ms; controller <=> LPSDO

Used to calculate the response time between the digital
input PSDI and the digital output LPSDO

... TransmitTime.iDevn Device transmission time in ms; controller <=> PSDI

Used to calculate the response time between the digital
input PSDI and the digital output LPSDO

In the program this sum is mapped to the iTransmitTimePSDI_To_LPSDO variable.

A-8 PHOENIX CONTACT 8053_en_00
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Ensuring availability by selecting the correct transmission/watchdog time

= Bus Structure

Set these times accordingly:

- F_WD_Time:

See Section "Parameterizing I/0 channels of a safety island" on page 3-8
— ...TrasmitTime.iLPSDO and ... TransmitTime.iDevn: See Figure A-9.

The times to be set depend on:
— The cycle time (interval) of the "Operate" task (see Figure A-10).
— The INTERBUS cycle time (default cycle time) in an INTERBUS system (see Figure

A-11).

— The process data update time in a PROFINET system.

E@ Physzical Hardware™
%88 STO_CHF : eCLR"

E@ STD_RES : ILC130_35°

E@ Tasks

Figure A-10

= Bus Structure

1 vQ

E-[¢] Load: CYCLIC Irterval: fio e
E@ SBT_Download : Download® : . I
TSK_Mairs* il [o~
=-[¢) Operate : CYCLIC
E@l SBT_Operate : Operate™ wiatchdag Time: 100 ms

i SETW
0y Global Variables®

Task settings for ‘Operate’ ll

= @ SBT_INTERBLIS_example
- Fll ILC 130 ETH 192.168.0.2
-R Resource
R STD_RES ILC130_35
¢ # INTERBUS 0. 0
: #1161 24 LPSDO 8-PAC SET 0. 1
#2161 24 PSDI 8-PAC SET O, 2

Unconnected

[ =: ]

()8 I Cancel
The cycle time (interval) of the "Operate" task
& Device Details L x|
# INTEREUS 0, 0 \INTEREUS Settings!,
Hame \hﬂue ;I
[ | Position Murmber 1]
[ | Baudrate 500 kbaud
[ | Defaulk cycle time (0 ps = free running) 5000 ps J
[ | Bus warning time (0 ps = deactivated) 180000 ps
[ | Bus timeout (0 ys = deactivated) 200000 ps
[ | Input data handing in the event of a bus error Mainkain values vI
< | B
B\ INTEREUS Settings Lg- @ Settings I iy 1B G4 Service Editor I A Parameter Channel I G Bud|»

Figure A-11

iy@O

= @ UNTITLED
- Fll 1LC 370 PN 27316 192,168.0.2

-R Resource
R STD_RES ILC370RN
-5 PROFINET
=Bl 1L PN BK DIS DO4 2T% 192,168.0.3
[l o @11 Py Bk D1 DO4 2T
-[I] t @1 PN BK DIS DO4 27X
> 32768 Interface
[ 32764 Part 1
[ 32770 Part 2
IL #INLINEO. D

B #10040.2
#2DIE0.3
#3161 24 LPSDO 8-PAC SET 0. 1
#4161 24 PSDI 5-PAC SET O 4
- # INTERBUS 0. 0

Unconnected

Figure A-12

2 Device Details
IL PM B DIS DO¢ 2T 192.168.0.3 \PROFINET Settings!,

Default cycle time for an INTERBUS system

Hame Yalus
[ | DNS{PROFINET Device Name il-pn-bkz
[ | station Mame
[ | Device Name
[ | Module Equipment ID
[ | IF Address 192.168.0.3
[ | Subnetmask 255,255, 255.0
[% | Defaul Gateway
[ | Realkime dass RT
| Reduction ratio input 16 ms
| Reduction ratio output 16 ms
15 | Faulty kelegrams until connection is aborted 24
[ | Monitoring Time Inputs (ms) 384
[ | Moritoring Time Qutputs {ms) 384
[ | oOperation in case of configuration differences no
| Log conneckion state YES
| Crrive BF YES
[ | ModeID a0

The process data update time in a PROFINET system

8053_en_00
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