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Designation: UM QS EN AXL F SBT V3 CODESYS
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Order No.: —

This user manual is valid for:

Designation

AXL F LPSDO8/3 1F

AXL F SSDI8/4 1F

AXL F SSDO8/3 1F

IBIL 24 LPSDO 8 V3-PAC
IB IL 24 PSDI 8-PAC

IB IL 24 PSDI 16-PAC

IB IL 24 PSDO 8-PAC

IB IL 24 PSDOR 4-PAC

IB IL 24 PSDO 4/4-PAC

FromHW/FW/FW
version

00/100
01/200
01/200
00/100/100
00/201
00/100
01/200/100
01/200/100
01/201/100

Order No.

2702171
2702263
2702264
2701625
2985688
2700994
2985631
2985864
2916493
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Subsidiaries

Published by

Please observe the following notes

User group of this manual

The use of products described in this manual is oriented exclusively to qualified application
programmers and software engineers, who are familiar with the safety concepts of
automation technology and applicable standards.

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.

There are three different categories of personal injury that are indicated with a
signal word.

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, could
result in death or serious injury.

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

alert the reader to a situation which may cause damage or malfunction to the

@ This symbol together with the signal word NOTE and the accompanying text
device, hardware/software, or surrounding property.

o This symbol and the accompanying text provide the reader with additional
1 information or refer to detailed sources of information.

How to contact us

Up-to-date information on Phoenix Contact products and our Terms and Conditions can be
found on the Internet at:

phoenixcontact.com

Make sure you always use the latest documentation.
It can be downloaded at:
hoenixcontact.net/pr t

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

PHOENIX CONTACT GmbH & Co. KG
FlachsmarktstraBe 8

32825 Blomberg

GERMANY

Should you have any suggestions or recommendations forimprovement of the contents and
layout of our manuals, please send your comments to:
t hoenixcontact.com
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Please observe the following notes

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 user documentation) does not
constitute any further duty on the part of Phoenix Contact to furnish information on
modifications to products and/or technical documentation. You are responsible to verify the
suitability and intended use of the products in your specific application, in particular with
regard to observing the applicable standards and regulations. All information made
available in the technical data is supplied without any accompanying guarantee, whether
expressly mentioned, implied or tacitly assumed.

In general, the provisions of the current standard Terms and Conditions of Phoenix Contact
apply exclusively, in particular as concerns any warranty liability.

This manual, including all illustrations contained herein, is copyright protected. Any
changes to the contents or the publication of extracts of this document is prohibited.

Phoenix Contact reserves the right to register its own intellectual property rights for the
product identifications of Phoenix Contact products that are used here. Registration of such
intellectual property rights by third parties is prohibited.

Other product identifications may be afforded legal protection, even where they may not be
indicated as such.
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Introduction

1 Introduction

1.1 Purpose of this user manual

This quick start guide uses an example project to describe how to integrate SafetyBridge
Technology V3 modules into a CODESYS-based controller.

An EtherCAT® network is used as an example. The procedure described in this quick start
guide relates to CODESYS Versions V 2.3 and V 3.5.

1.2 Requirements

Knowledge Knowledge of the following is required:
— The components used in the application
— The CODESYS software used
— The Microsoft Windows operating system

Hardware The following hardware is required in order to start up the example system:
Designation As of Order No.
HW/FW
AXL F LPSDO8/3 1F (logic module) 00/100 2702171
AXL F SSDI8/4 1F (input module) 00/200 2702263
AXL F DI8/1 DO8/1 1H (I/O module) - 2701916
AXL F BK EC (EtherCAT® bus coupler) - 2688899

CODESYS-based controller - -
(a Raspberry board in the example)

—  Programming device/PC

—  Other components: emergency stop button, external reset button, signal lamp,
contactor (optional)

Software
° The Phoenix Contact software can be found in the download area for the specified
1 product at phoenixcontact.net/products.
The following software is required in order to start up the example system:
Designation Order No.
SAFECONF V2.92 or later 2986119
Integration package for SafetyBridge Technology V3 2702171
CODESYSasofV23o0rV3.5 -
- Other software: Microsoft Windows
107402_en_00 PHOENIX CONTACT 7
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1.3 Additional documentation

Please refer to the documentation for the software used, the components used in the
application, and the function blocks used.

The documentation for the SafetyBridge Technology V3 modules used must be strictly
observed.

Description Type Order No.
User manual: UM EN AXL F LPSDO8/3 1F 2702171
Axioline F module with integrated safety logic and safe
digital outputs

UM EN AXL F SSDI8/4 1F 2702263

User manual:
Axioline F module with safe digital inputs

The documentation for Phoenix Contact devices can be found in the download area for

the specified product at phoenixcontact.net/products.

1.4 Safety hotline

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

Phone: + 49 5281 9-462777
E-mail: safety-service@phoenixcontact.com

107402_en_00
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Overview of the integration of the SafetyBridge Technology V3 system

2 Overview of the integration of the
SafetyBridge Technology V3 system

Safety with the Within a SafetyBridge Technology V3 system, safety can only be ensured by using the
SafetyBridge Technology modules of this system (AXL F LPSDO8/3 1F and 1 to 16 satellites). None of the other
V3 system components in the overall system are safety-related components. Errors at non-safety-

related components or errors during integration of the SafetyBridge Technology V3 system
arereliably detected by the SafetyBridge Technology V3 system components. These errors
only reduce the system availability but not the system safety.

i No safety controllers are required for the implementation of safety functions.
Table 2-1 Integration of a SafetyBridge Technology V3 island
Step Process See...
1 Download and installation of the Phoenix Contact software

(not safety-related)

— Download and install SAFECONF configuration software page 11
— Download device description file for bus coupler page 11
— Download and install integration package for SafetyBridge Technology V3 page 11

2 Hardware installation

(not safety-related)

— Set device DIP switches page 12

— Mount and wire bus configuration page 13
User documentation for
the devices

3 Configure safety logic in SAFECONF

(safety-related)

— Create new project, assign safety island number page 14, page 16

— Configure the hardware structure page 16

— Parameterize I/O channels page 17

— Configure safety function page 14

—  Export configuration and parameter data record page 21
SAFECONF online help

4 Configuring a CODESYS project for the controller

(not safety-related)

— Create project and import device description file page 22
— Configure the hardware structure page 22
— Integrate function blocks for SafetyBridge Technology V3 page 23
— Create SBT program in CODESYS page 24
— Import configuration and parameter data record page 28

107402_en_00 PHOENIX CONTACT 9
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Table 2-1 Integration of a SafetyBridge Technology V3 island
Step Process See...
— Process data assignment of the devices page 33
— Compile project and download it to the controller page 35
5 Startup and overall safety validation page 35
(safety-related)

System overview:

PLC PC

SAFECONF

CODESYS <

xml file /
exp file

Device description file

CODESYS |«

Bus system / Network

Function blocks

SBT SBT
Module

Module

SBT
Module

Figure 2-1 System overview of SafetyBridge Technology V3
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Example project: two-channel emergency stop monitoring

3 Example project: two-channel emergency stop

monitori ng
3.1 Download and installation of the Phoenix Contact
software
° The Phoenix Contact software can be found in the download area for the specified
1 product at phoenixcontact.net/products.
Make sure that you always use the latest version of the integration package and the
function blocks for the CODESYS software version. See “Software” on page 7.
SAFECONF 1. Download the SAFECONF configuration software and install the software (Order No.
2986119).
Device description file 2. Download the ESiI file for the bus coupler (Order No. 2688899).
(ESI)
i The ESiI file contains all devices that can be connected to the bus coupler.
SBT V3 integration 3. Download the integration package for SafetyBridge Technology V3 (Order No.
package 2702171).
Software
Description Language Revision
v [exe, 123 MB] Software International 20
SafetyBridge technology integration package for controllers from Phoenix
Contact, Rockwell and Siemens (S7-1200 from CPU 1214C, S7-1500,
S7-300), Schneider as well as CODESYS-based controllers.
SBT_V3_PLC_Integration_Packages_2.0.exe
Figure 3-1 Integration package in the download area for Order No. 2702171
4. |Install the integration package as follows:
* Run setup and select “CODESYS” during installation.
]qu! SET_VW3_PLC_Integration_Packages_g.X.exe
° Please make a note of where the library files are installed, as you will need this information
1 later when you open the library in CODESYS.
107402_en_00 PHOENIX CONTACT 11
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Example project: two-channel emergency stop monitoring

3.2 Hardware installation

3.2.1 Setting the device DIP switches

To implement the example project, make the following settings at the DIP switches of the
SafetyBridge Technology V3 modules before installing the bus configuration.

Table 3-1 Setting the DIP switches
CM Island number | Satellite number
Operzﬁng Reserved SafetyBridge Technology V3 address:
mode 32dec (20hex)
DIP switch 11 10 9 8 7 6 5 4 3 2 1
Setting for off on 0 0 0 0 1 0 0 0 0
AXL F LPSDO8/3 1F 14ec Odec
CM Island number | Satellite number
Operzting Reserved SafetyBridge Technology V3 address:
mode 33dec (21 hex)
DIP switch 11 10 9 8 7 6 5 4 3 2 1
Setting for off on 0 0 0 0 1 0 0 0 0
AXL F SSDI8/4 1F 14ec 14ec
° You can display the complete DIP switch setting in the SAFECONF configuration software
1 by right-clicking on the module and selecting “Display address switch”. See Figure 3-10
on page 17.

107402_en_00
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Example project: two-channel emergency stop monitoring

3.2.2 Mounting and wiring the bus configuration

o

Refer to the user documentation for the devices.

See “Additional documentation” on page 8.

AXL F
DI8/1 DO8/1 1H AXL E AXL E
AXLFBKEC \ LPSDO8/3 1F SSDI8/4 1F

]

Nl
Llﬂ]

24V DC
GND
Figure 3-2 Bus configuration for example project

1. After setting the DIP switches on the modules, mount the bus configuration as
illustrated.

2. Connect the power supply for the bus coupler and I/O modules in accordance with the
corresponding user documentation.

3. Connect channel 1 of the emergency stop button to terminal points 00 and 10 and
channel 2 to terminal points 01 and 11 of the SSDI8/4 module.

4. Connect the external reset button to the AXL F DI8/1 DO8/1 1H module.
Connect a signal lamp to the AXL F DI8/1 DO8/1 1H module.

6. Optional: connect contactors to terminal points 00 and 10, as well as to 01 and 11 of the
LPSDO8/3 module.

o

107402_en_00
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Example project: two-channel emergency stop monitoring

e

o

Select master device

3.3  Configuring the safety logic in SAFECONF

If you have any questions about SAFECONF, please refer to the online help for the
software.

3.3.1 Creating a new project

¢ Open the SAFECONF software.

e Create a new project with the Project Wizard.
To do this, select “File, New Project”.

e Specify the name and storage location for the project.

Do not use spaces, dashes or special characters. Note the name and storage location for
the project as you will need this information later.

Project Wizard

The Project Wizard will help you create a new project.

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

Project Name:
SBT_V3

Project Path:
D:\Projects_SAFECONF\ (]

< zurick | Weter> | [ Abbrechen | [ Hife

Figure 3-3 Creating the project name and path

e Select the AXL F LPSDO8/3 1F master device.

e I ==

Select a master device..

Master-Device:

SafetyBridge [#xLF LPsDO 8/3 1F -
V3

PHCENIX
CONTACT

[ < Zurlick ][ “giter » J [Abblechen] [ Hilte

Figure 3-4 Selecting AXL F LPSDO8/3 1F

107402_en_00
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Example project: two-channel emergency stop monitoring

Select file format e Select “CODESYS V3’ as the file format in which the configuration and parameter data

record is to be output.

Alternatively, select “CODESYS V 2.3” to output the configuration and parameter data
record as an exp file.

o

Select transmission type and output format

Transmission type:

[ Mo transmission - ]

Qutput format:

[[157DB i

FICODESYSVE |

1

[ <zuick |[ Weier> | [ Abbrechen | [ Hife

igure 3-5 Selecting the output format

Enter project description e Enter a description of the project.

i Use a maximum of four characters for the description and version.

Specify custom description, version and file name
Custom description: SETH
Custom version: 0001

Custom file name: BIN

Specify 57 datablock number, commentary and version
DB-Number:
Commentary:

Wersion:

[ <zuick |[ weiter> | [ Abbrechen | [ Hife

igure 3-6 Describing the project

107402_en_00 PHOENIX CONTACT 15
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Example project: two-channel emergency stop monitoring

Assign safety island
number

Specify password

* Click on “Finish” to complete the project creation process.

When the project is completed, a window opens prompting you to enter the number for the
safety island you are configuring.

e Enter anisland number (1 in the example).

Enter island number ‘ ﬂ

Island number: IW v]

Hex Value: 0<0007

Binary Value: 1

Figure 3-7 Specifying the island number

* Specify a password of at least six characters for the project (123456 in the example).

Set New Project PasswurdA ﬂ

Enter old password:
Enter new password (6-10 characters): sasane
Confirm new password: T
| |

Figure 3-8 Specifying a password

3.3.2 Configuring and parameterizing the hardware structure

e  Configure the hardware structure.
To do this, use drag and drop to move the AXL F SSDI8/4 1F module from the
“Hardware” toolbox to the hardware editor.

| Fle [t View Project SafePLC 2

ioza Qat as
 Toalsox
—
Cosae
e
Sinecmttte
r——
F——
e
4 p
safpmours  aLrsmenr\  Adrsmown
. - .
b ] [ o
<y <y <
BLaTmomCsL B

e Edto

Figure 3-9 Hardware configuration

107402_en_00
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Example project: two-channel emergency stop monitoring

° The corresponding satellite number is displayed via the module.
1 You can display the complete DIP switch setting by right-clicking on the module and
selecting “Display address switch”.
i Hardware Editor
0
cM|_Islend |
HBEHHRRHHERH:
Mo%s7e523210
e
Safe parameter...
Remove device
Manual...
Change island number...
Online configuration...
Connectto PLC
Display address switch
Figure 3-10 Displaying the DIP switch
Parameterize There are two options for parameterizing the input and output channels of the modules:
I/O channels 1 In the hardware editor, double-click on the module. This opens the window for
parameterizing the entire module.
2 Inthe hardware editor, double-click on a terminal point. This opens the window for
parameterizing the selected terminal point.
e Parameterize the output channels of the LPSDO8/3 module as illustrated (double-click
on the module to parameterize).
AL
SAFECONF292
Type Logic + Digital OUT
Desciiption: AXL FLPSDO 823 1F
s Satelite number:
;ﬂ Import file:
AXLFLPSDO 8/31F SL A
Parameter I Value a
< & F_Parameter
l...\fy' @m |F_Source_Add 2 .
@ |F_Dest_Add 1
IBIL24LF SL 1B Mput'channelil 2
Assignment double-channel
Switch-off delay for stop category 1 cdeactivated
Assignment of switch-off delay Channel 1 and channel 2 active
Test Impulses (Output switched off) activated
Enable out off
Output 01 Channel 1/ Channel 2
Assignment hoth not used -
1
I
]
1
I
]
i
Figure 3-11 Parameterization of the LPSDO8/3
107402_en_00 PHOENIX CONTACT 17
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Example project: two-channel emergency stop monitoring

e Parameterize the input channels of the SSDI8/4 module (double-click on the module to
parameterize).

{ Bl Edit View Prject SafePLC 2

03 @ N ERE

ToolBox bax R e

Standard Functons e

iviniomstisisn SAFECONF 2.92
Comnectrs
Extemalsnas Type: Digital IN
Hadware Description: AXL F SSDI 8/4 1F
2 » Satelite number: 1
\;ﬂ ;é Import file: -
— —
AXLFLPSDO 8/31F SL AXLF SSDI 8/4 1F 4
Parameter f Value R
g o :l 2 F_Parameter
SN =) A |F_Source_sdd 32 -
181L Zlm%c sl 1B \mPAc I o |F_Dest Add 33
F_WD_Time 150 L3
Input 00 Channel 1/ Channel 2 |
Assignment double-channel equivalent
Mz Fiter Duration 3ms
Symmetry 18
Start inhibit cue to symmetry violation off
Cross-circuit detection cross-circuit detection
Input 01 Channel 1 / Channel 2 ] -

Figure 3-12 Parameterization of‘the SSDIg/4

Inputs or outputs parameterized for two-channel operation are indicated by a padlock
symbol on the module in the hardware editor.

However, the input and output signals are only displayed in single-channel form in the
connection editor, even if they are parameterized for two-channel operation. See
Figure 3-14 on page 19.

e

107402_en_00 PHOENIX CONTACT 18

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Example project: two-channel emergency stop monitoring

Comment function

Insert function blocks

Insert safe inputs
and outputs

3.3.3 Configuring the safety function

°
1

You can add comments to both function blocks and signals in SAFECONF. Please refer
to the online help for the software.

*  Configure the safety function. To do this, use drag and drop to move the blocks and
signals from the corresponding toolboxes to the connection editor.

i File Edit View Project SafePLC 2

D EE0 @Al ©j
£ ToolBox P—— Ir—-—- _________________________________
- T e e
Gosde ]
Safe function blocks :
I @20 ] :
-/- wooﬁ : i
|
Activalent EDM 1 macT Py 134
: WESTOP - ouTm
’ : WRESET S_DEME
~ E_// S_RES [FALSE JR_REQE
——— : ARES [FALSE] ERRE
i
Connecion |
‘Bxtemal signals :
Hardware ]
Figure 3-13 Inserting a function block from the “Safe function blocks” toolbox

i fle Edt View roject SafePLC 2

{0 @@ RN ERE )
' Toolpax bex
Favontes
CipSate.
‘Safe Funchons
‘Standard Functions
Safe funchion blocks
-/‘: o
CI
it con g L
EStop (10 estor B ourm——EGR) Contactor
& wReser sooim
[ s Res [FAEJR Aol
ARes [FAE] ennm
[mm——— EnaeSwich
Comnecas
el spol
Hardware:

;;;;;;;;;

Jonlionjeninrie

Figur

When you use drag and drop to place the safety module terminal point directly onto a
function block input or output, the connecting line is created automatically.

107402_en_00
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Example project: two-channel emergency stop monitoring

Insert external signals

_________________________________________________________

& .
E-Stop [1100 l——MESTOP our [0.000] Contactor
Reset [OEIT l—MRESET [0 EQT] Safety Demand

ARES ERR| [0°EG3] Error FB E-Stop

€05 €05

Figure 3-15 Inserting external signals from the “External signals” toolbox

Move your mouse over an external signal to display the corresponding tool tip.

:

0_En

Apphck.XD

Insert safe functions

_____________________________________________________

Activate FB [TRUE l———MACT
E-Stop 100 l———MESTOP our
Reset [OEI B—MRESET S_DEM
s REs [FALSE]JR REQ
ARES ERR

Contactor

Safety Demand
Reset Required
Error FB E-Stop

Figure 3-16 Inserting a safe function from the “Safe Functions” toolbox
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Example project: two-channel emergency stop monitoring

3.34 Exporting the configuration and parameter data record

Check project
e Check the project.
To do this, select the “Project, Check Project” command or confirm by clicking =¥
on the corresponding button.
A message window opens displaying the progress of the check. Once the check is
complete, the amount of program memory used by the program is displayed.
SAFECONF 2.92 il [
f . i Checking project finished successfully!
- - Program needs 16% of available program space!
liigure 3-17 Program memory used
xml file for If the check is completed without errors, the configuration and parameter data record is
CODESYS V 3.5 created as an xml file. This is saved in the path that you have entered for the project (see
Figure 3-3 on page 14) in the “FileOutput” folder.
4 | SBT V3 i Mame :
> 1 C
|| SBT_V3xml
. FileQutput
> W POE
SRT W3 1 (| Ul 4
Figure 3-18  xmlfile in the “FileOutput” folder
exp file for

CODESYS V 2.3
(alternative)

If you have selected “CODESYS V 2.3” as the output format for the configuration and
parameter data record (see Figure 3-5 on page 15), the exp file is saved in the
“FileOutput” folder. For additional information on this process, please refer to “Importing
the configuration and parameter data record as a function block” on page 28.

e
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Example project: two-channel emergency stop monitoring

3.4 Configuring a CODESYS project

If you have any questions about CODESYS, please refer to the online help for the

e

software.
3.4.1 Creating a project and importing the device description file
Import ESl file ¢ Create a new project in CODESYS.

* Import the device description file for the bus coupler (AXL_F_BK_EC.xml in the
example) into the device repository of CODESYS.

3.4.2 Configuring the hardware structure

Insert modules e  Select the following modules in the device repository and use drag and drop to insert
them under the EtherCAT® master:
— AXL F BKEC (Order No. 2688899)
— AXLF DI8/1 DO8/1 1H (Order No. 2701916)
— AXL F LPSDO8/3 1F (Order No. 2702171)
— AXL F SSDI8/4 1F (Order No. 2702263)

@ AXL_EC_Demo.project* - CODESYS l Add Device e

File Edt View Project Libraries Build Online Debug Tools
ELLCHI XL _F DIS_1 DOB_1_1H_1

LHhed & IRl L=
Action:
Devices v x Q) Append device Insert device Update device
= 3 AXL_EC_Demo [~]- —
= (@ Device (CODESYS Control for Raspberry Pi)
- Vendor: [Phoen\x Contact v
= Bl PLC Logic
= © Application Name &
£ ImagePool j AXL F AO8 1F, Axioline analog output modle, 8 outputs, 2-wire connection method

_'ﬂ AXL F CNT2 INC2 1F, Axioline special function module, 2 counter inputs, 2 incremental encos
_'B AXL F DI16/1 1H, Axioline digital input module, 16 inputs, 24 ¥ DC, 1-wire connection methc =
3 AXL F DI16/1 HS 1H, Axioline digital input module, 16 inputs, high speed, 24 v DC, 1-wire cc
ﬂ AXL F DI16/4 2F, Axioline digital input module, 16 inputs, 24 ¥ DC, 2, 3 or 4-wire connectior
ﬂ AXL F DI32/1 1F, Axioline digital input module, 32 inputs, 24 V DC, 1-wire connection metho
ﬂ AXL F DI64/1 1F, Axioline digital input module, 64 inputs, 24 V DC, 1-wire connection metho
jﬂ AXL F DIB/1 DOB/1 1H Axioline digital input/output module, 8 inputs, 24 ¥ DC, 8 outputs, 2¢
A A\yn(h 1H_8vicline dinital otk madile 18 aotnote 24 Y RC 50N mA 1-wira cons n

) Library Manager
[5] AXL_Demo_Insel_1 FB)
#] main (PRG)
+ (& Task Configuration
+ @l VisualizationManager
@) visualzation
2 Function_Blocks
3 SoftMotion General Axis Pool
= (@ Ethernet (Ethernet)
(@ ModbusTCP_Slave_Device (ModbusTCP Slave Dey
= (@ EtherCAT_Master (EtherCAT Master)
= (@ AXL_F_BK_EC (AXL F BK EC, Axioline Ethert
[ AXL_F_DIB_1_DOB_1_1H ¢ 8/1 DOB/]
[ AXL_F_LPSDO (AXL SBT LPSDO INTERBUS)
@ AXL_F_SSDIB_4_1F (AXL SBT SSDI 8 INTERBL
E® GPIOs_A_B (GPIOs AB)
2 12C

11l

»

[ Display all versions (for experts only)

| Display outdated versions

Information:

Append selected device as last child of
AXL_F_BK_EC

% cor
« 1l »

D1 POUs |2 Devices

©  (Youcan select another target node in the navigator while this window is open.)

[ Add Device J [ Close

Figure 3-19 Inserting SBT modules in the device overview
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Example project: two-channel emergency stop monitoring

Integrate library from

integration package

3.4.3 Integrating function blocks for

SafetyBridge Technology V3
e  Select Library Manager view.

For CODESYS V 3.5:

¢ Install the “SBT_V3_Lib.compiled-library” library in your library
repository.

For CODESYS V 2.3:
e Install the “SBT_V3_LIB_V1_10” library in your library repository.

e Add the library to your project.

=E=

@ AXL_EC_Demo.project* - CODESYS

Fle Edit Yiew Project Lbraries Buld COnline Debug Tools Window Help
BFE & ¥ B X |64 0 O i O =
Devices > 8 x| [ man ‘i Library Manager x =
= H AML_EC Demo B; %5 Add library X Delete library =7 Properties @ Details # Download missing libraries 51 Placeholders
=l Device (CODESYS Control for Rel Name Mamespace Effective v *
=B PLC Loge #-+@ lostandard = lestandard, 3.5.4.0 (System) Iostandard 3540
- & Application % @ ModbUsTCP Slave, 3.5.5.0 (35 - Smart Software Solutions GmbH) MocbusTCP_Slave 3550
) ImagePocl = @ PlaceholderTemplate = Safety Bridge V3, 1.0.1.0 (PHOENIX CONTACT Electronics GmbH)  SBT_v3 10.10 H
) Licrary Manager Standard = Standard, 3.5.7.0 (System) Standard 3570
AdL_Demodnsel 108 | & @ g3 pasic = SMA_Basic, 3.5.5.0 (35 - Smart Software Solutions GmbH) SM3_Basic 3580
) man (re) + SM3_CHC = SM3_CNC, 3.5.8.0 (35 - Smart Software Soluticns GmbH) SM3_CNC 3.580
# @ Task Configuraton | | Standard = Standard, 35.7.0 (System) Standard 3570 o
+ #l VisualzationManager al = B
&) visualzation
£ Functon Blocks =8 Ly = | [inputsfoutputs | eraphica | Documerttion |
3 softMotion General Axis Pool = Documentation i
1w FUNCTION_BLOCK Operate o
=) Ethemet Ethernet) ) Function Blocks E
Crosscomm
3 tocbusTCP _Slave Devios Name Type Inherited Address Initial Comment
= [ EtherCAT Master (EtherCAT | DatsExchangs from
=@ AXL_F_PK_EC (AXLFEBKE Gperate EN BOOL FALSE
@ A4_F_IE_1_DOB_1— P’O]d’*ea‘jer xActivate BOOL FALSE Activate FB
@ AXL_F_LPSDO (WL 5E Readbev xAcceptDiffLogic  BOOL FALSE Accept &
(@ AXL_F_SSDI8_4_1F (p TransTime Download ne'
E®) GPICs_A_B (GFICs A/R) WriteDev Project
W 12 = +0 structs iIsleNo INT 0 SBT Island
<« m » Niimh
uimher
D) FOUs |5 Devices < T v ||« n )

Lastbuild: €& 0 @0 Precompie: © Current user: (nobody)

Figure 3-20 Integrating the library

You can now see the open “SafetyBridge V3, 1.0.1.0” library with the corresponding
function blocks for SafetyBridge Technology V3:

— SBT_V3.Operate

— SBT_V3.ReadDev

- SBT_V3.WriteDev

- SBT_V3.ProjHeader

- SBT_V3.TransTime

- SBT_V3.CrossComm

— SBT_V3.DataExchange

1}

A description of the function blocks and data types is provided in Appendix B “Description
of the function blocks for SafetyBridge Technology V3”.

Please also use the online help in CODESYS.

107402_en_00

PHOENIX CONTACT 23

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Example project: two-channel emergency stop monitoring

Function block
“SBT_V3.0Operate”

344 Creating the SBT program in CODESYS

Proceed as follows to extend your standard application program using the SafetyBridge
function blocks from the “sbt_v3_lib” library:

Toinsert and connect the required SafetyBridge function blocks in your project, proceed as
follows:

e Switch to the “main (PRG)” program.
¢ Insert the “SBT_V3.0perate” function block in the program.
e Connect the function block as shown in Figure 3-21.

® AXL_EC_Demo.project - CODESYS
Fle Edit View Project FEDAD/L Buid Crine Deblg Toos Window Hep
=== ERATE AT =
Devices v 3 x @ main x @ Lbrary Manager v 7
= A%_EC Demo [=]- a= —|= ¢
= (@ Device (CODESYS Control fi 3 Operate_1
< &l PLC Logic SBT_v3.Operate
= € application e HILE
h @1 ool Hhctivate — xhetivate Hhctive —xhetive
magepod shcceptDifflogic —{xAccepthifflogic *xDifflogicDetected - xDifflogicDetected
D Library Manager 1—{iIsleNa iDownloadLoaded [ iDownl sadLoaded
#XL_Demo_lnsel_| xhckop —xAckOp MRunLogic - xRunLogic
21 main (PRG) sAckOp — xAck LEEDO ®Brror - xError
+ (8 Task Configuratior| wackDev —(wAckDev whiagCode —wDiagCode
% @) VisualeatiorManag dwAckApp — dwAp phck waddDiagCode —whddDiagCode =
& Viswsizaton arrOutData — arrOutbata %COR [ xCOR o
. adr (arr#BTOnlCntrlBuf[0]) —jparrSBTOnlCntrlBuf arrxCommState [~ arrxCommState
3 Function_Blocks N
adr (arr8BTOnlValBuf(0]) —parr SBTONlValBuf ¥DevError — xDevError
'3 SoftMotion General Axis F Tole 1 —Sludtanm XBUR — xPur #
= @ Ethernet Ethernet) xSafetyDemand [ xda fetyDemand * F
# ModbusTCP_Slave_0 ¥ResetRequest — xResetRequest + F
= EtherCAT_Master (Etherd *IFEError [~ x3FEEr:or
= (@ AML_F_BK_EC (XL xOpAckReq [~ x0pAckReq
- wDiagCodeLPSDO — whiagCod eLFSDO
AXL_F DIB_1_DC iescedon icoaden
AHL_F_LPSDO (& g : g
dwAppDiag — dwAppDiag
AXL_F SSDIB 4 arrInData [~ srrIndste
E® GPIOs_A_B (GPIOS A/ arcFeedbackData [ arcPesdbackbata
< » k[+[Q) [100% [&/~
) POUs | Devices <« [ IR
Lastbuid: @0 © 0 Precomple; © Current User: (nobody) i |

Figure 3-21 SBT_V3.0perate function block
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Example project: two-channel emergency stop monitoring

Function block
“SBT_V3.ReadDev”

An instance of the “SBT_V3.ReadDev” function block is required for each SafetyBridge
module.

Call the instances of the “SBT_V3.ReadDev” function block before the
“SBT_V3.0Operate” function block.

¢ Insert an instance of the “SBT_V3.ReadDev” function block in the program for the

LPSDO8/3 module.

¢ Insert an instance of the “SBT_V3.ReadDev” function block in the program for the

SSDI8/4 module.

e Connect the function blocks as shown in Figure 3-22.

® AXL_EC_Demo.project* - CODESYS g X

File Edt View Project FBDADAL Buld Onine Debug Tools Window Help

BEE &0 - 3B X M A% IR -0 8% =

B o | o OF F 4F F » @ 4w

Devices > 7 x [#] main x [l Lbrary Manager - |
= B AN_EC Demo [=]-] — -3

=@ Device (CODESYS Control f : ReadDev_0 ReadDev_1
= B0 PLC Logic SBT_v3.ReadDew SBT_v3.ReadDev

TRUE —{EH EN_O[—EN EN 0
= & Application 0 —iDev_mr
{1 ImagePocl 1—iFormat
i Library Manager 0 —{ioffset
A¥L_Demo_Insel_| _ adr (BC_LPSDO_InDatal0]) —parrInBuffDevi
) man (PR 3 Isle_1—SjudtsBT
+ (& Task Corfiguratior
+ ) VisualizatiorManag
& vigualzation 1—libev nc #E
£ Function_Blocks 1 —iFormat A
'3 softvotion General Axisf| 0—jiofiset = d
- @ Ethernet Ethernet) adr (EC_S8DI_InData[0]) —parrInBuffbevx £ F
Isle_i—Sudtser

11l

[ ModbusTCP_Slave_D @

=@ EthercAT_Master (Ethert

= [ AXL_F_BK_EC (AL F 3 operate_1
A¥L_F_DIB_1_DC :‘ SBT_v3.Operate

A i Foreeno w7 L B0
» xhctivate

< [amg]

xactivate <A [ 00 % & -
D1 Pols | 22 Devices <[] »

Lastbuld: @0 ® 0 Precompile: & Current user: (nobody ) J

Figure 3-22 SBT_V3.ReadDev function blocks
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Example project: two-channel emergency stop monitoring

Function block
“SBT_V3.WriteDev”

An instance of the “SBT_V3.WriteDev” function block is required for each SafetyBridge
module.

Call the instances of the “SBT_V3.WriteDev” function block after the “SBT_V3.Operate”
function block.

¢ Insert an instance of the “SBT_V3.WriteDev” function block in the program for the

LPSDO8/3 module.

¢ Insert an instance of the “SBT_V3.WriteDev” function block in the program for the

SSDI8/4 module.

e Connect the function blocks as shown in Figure 3-23.

® AXL_EC_Demo.project* - CODESYS = X
File Edit Yiew Project FBDADAL Buld Onine Debug Tools Window Help

BEE &0 - B X M 4% %% IE W-0 5% =

G® ¢4 | o OF 5 I 9 b A

Devices 2 x [#] main x i Lbrary Manager ~ ||
=1 A¥_EC Demo [=]-] arrInDatal- arrInbata || - ¢
= Device (CODESYS Control fi arrFeedbackData [ arrFeedbac
= B0 PLC Logic
50 licati —
Cr Application 7 WriteDsv 0 WriteDev L
4 Imagepocl SBT_v3.wWriteDev SBT_V3.WriteDev
i Library Manager TRUE —(EN EN_O—EN EN O
A¥L_Demo_Insel_| _ 0 —{iDev_Nr
[ man (PRG) T 1—iFormat

0—ioffset
adr (EC_LPSDO_OutData[0]) —|parroutBuffbevi
Isle_1—SudtSBT

(& Task Corfiguratior
= VisualizationManag

& vigualization | = g
D Function_Blocks Y
» SoftMotion Gereral Axis EIIENY
= Ethernet Ethernet) 1—ipev_Nr ©
@ MocbusTCP_Slave D ;—122?“2 1 & g
™ 0 EnercAT _agter Ether adr (EC_8SDI_outData[0]} —;an:tsuffnevx
= AXL_F_BK_EC (WL o Isle_1—Sudtssr
A¥L_F_DIB_1_DC -
L M ma Foipsno iy T
| ) 5 TransTime 0 v+ [100% &~
D) FOUs | 32 Devices < ] » <
Lastbuld: @0 ® 0 Precompie: @ Current user: (nobody) J

Figure 3-23 SBT_V3.WriteDev function blocks
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Example project: two-channel emergency stop monitoring

Function block
“SBT_V3.ProjHeader”

Function block
“SBT_V3.TransTime”

function block.

Insert the “SBT_V3.ProjHeader” function block in the program.
Connect the function blocks as shown in Figure 3-24.
Link the “udtSBT” structure variable to the same variable as for the “SBT_V3.Operate”

® AAL_EL_UEMO.Project - LULE>Y> | S| Sl athin Ji
Fle Edit View Project FBOAD/L Buid Onlne Debug Tools Window Help
E=d& [ O i 1 o =
Devices v a2 x @ &4 _F_BK_FC [#] main x e ?
=3 AX_FC Demo B: 1 PROGRAM main =] |- 6
2-{ Device (CoODESYS Cor| ||F 2 VAR Em
3 Isle_l: SBT_V3.udt8BT_U3;
= Bl PLE Logic 4 - - -
=& Application 5 Readnew fl: SAT W3 Beadnews
D ImagePool [4 ProjHeader_0 A
i Library Mang = SBT_¥3.ProjHeader
TRUE —{EN EN_O
] main (PRG) . . T . N
TRUE —{xhctivate strProjDescription (- strProjDescription
SBT_v3_Ins, Izle_ 1 —SudtsBT strProjName |- strProjName
= @ Task configy strProjVersion - strBrojVersion
=-g& MairiTask dwProj CRC — dwPrajCRC
@] Ethert dtProjTimeStamp —dtProj Time Stamp + B
&) main Str@BTDescription [~ str¥BTDescription 3 M
& VISU_TAS e SR | St o @
Str#BTVersion - str8BTVersion
3] VisLEl * Ry
dwSBTCRC [— dwSBTCRC
8] Visulizationt dEEBTTime Stamp - dESETTimeStamnp = Py
] Visuglization A
- = Function_Blocks ™ :
<« [ » B k[-+[Q [1009% &~
[ POUs |3 Devices <« [ 3 <
Lastbuid: @0 ® 0 Precompie: @ Current user: (nobody)
Figure 3-24 SBT_V3.ProjHeader function blocks
“ . » : :
e Insert the “SBT_V3.TransTime” function block in the program.
e Connect the function blocks as shown in Figure 3-25.

¢ Link the “udtSBT” structure variable to the same variable as for the “SBT_V3.0Operate”

function block.

@ AXI_EC Demoproject - CODESYS.

107402_en_00

Fle Edt view Project FEBOADAL Buld ©Orline Debug Took window Help
BEHEI&lv $B KM A% R R -0 | o =
[ 69 | - 0F F I0F 5F + ® ar
Devices v~ 4 x| @ AXL_FBKEC & main x e[
=9 ax_£Cseme 7]+ 1 PROGRAM main % =y
= (@ Device (CODESYS cor}E‘ | R hd ‘
= =~
= B0 PLC Logic all 2
= £ Application g TransTime_ 0
SBT_V3.TransTime L
1] ImagePool —
o | TRUE —{EN EN_O
Lirary: Hang bSwitchl —xictivate arractTime —arrictTime -
@ man PrRE) - Isle_1 —SudtsBT arrMaxTime — arrMaxTims E
. [
< [ b B [+ [100% @&~ -
[ FOLs |52 Devices < [m] r O
Lastbuild: @0 ® 0 Precompie: € Current User: (nobody)
Figure 3-25 SBT_V3.TransTime function blocks
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Example project: two-channel emergency stop monitoring

CODESYS V 3.5

Import xml file

3.4.5 Importing the configuration and parameter data record as

a function block

Procedure for CODESYS V 3.5

If using CODESYS V 3.5, proceed as follows to import the safety logic created in
SAFECONF as a function block:

In “Exporting the configuration and parameter data record” on page 21, the xml file was

created and saved in the “FileOutput” folder under the previously specified project path (see
Figure 3-18 on page 21).

¢ Open the CODESYS project.
e Select “Project, Import PLCopenXML...".

@ SBT_V3 Demo.project - CODESYS

Eile Edit View | Project | FEDD/IL Build Online Debu

S =

Devices
=5 SBT_¥3 Dem
=[] copgsrs
=&l rLC

=453 |

,,.-Ij
L
=
=[] Ethe
=@

i Add Object

Add Folder...

Add Device...

Scan For Devices. ..
Update Device. ..
Edit Object

Ly

Edit Object With. ..
Set Active Application
Project Information...

Project Settings. ..

Document. ..

Bk 9@

Compare...
Export...

Impaort...

Export PLCopenXML...

Project Environment. ..

Import PLCopenXML. ..

User Management

Figure 3-26

Importing the xml file |

A

-:__s A

Bibliothek
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Example project: two-channel emergency stop monitoring

e Select the xmil file.
¢ Confirm your selection with OK.

Organisieren Neuer Ordner =~ A @
Ly SBT V25K *  MName ° Anderungsdatum  Typ
Ju SBT V3
. | SBT_V3xml 10.03.201412:05 KML-Dat|
')
| FileQutput
& POE
)i SBT_V31
J SBT V3 2 @
. SBT_V3_green
L SBT_V3_MA
| SBT_V3_offline
| SBT_V3_quer
b SBT_V3SL -4 m ] 3
Dateiname: SBT_V3.xml * | PLCopenXML files (*.xml) -~

Figure 3-27 Importing the xml file 11

e Select the block to be imported.
e Confirm your selection with OK.

Import PLCopenXM

Contents | Additional information

Please select the items which should be imported.
All items will be imported below the node which is currently selected in the
You can change this selection while this dialog is open.

Currently selected target object: Application [CODESYS_Control_RTE: PLC Logic]

Insertable items:

Figure 3-28 Selecting the function block
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Example project: two-channel emergency stop monitoring

The function block has been successfully imported if it appears as shown in Figure 3-29.

¢ Insert the imported function block in the program.
¢ Connect the function block to other function blocks via the udt structure.

File Edit View Project FBDAD/IL Build Onlne Debug Tools Window Help

BEEI& o ot BRBX A AN%E IR B0 I

Devices * i x m Bibliotheksverwalter rm Modbus_TCP_Slave 1@ PLC_PRG X - g
=3l SBT_V3 Demo = e <
= [ coDESYS_Cantrol_RTE {(CODESYS * BRI VA inat, il =
S
5 @]] PLC Logic S8BT V3 _Insel 1 el
RUE — L
= o Application TRUE EN EN O
TRUE —(#Activate E
m Library Manager al
udt5BTIsle —judtSBT
[f] PLC_PRG (PRE)
SBT_V3_Insel_1 (FE) . ) =
z
= @ Task Configuration read_inst_D
& Tasc B SBT_V3.ReadDev
TRUE —EN EN O
= m Ethernet (Ethernet) o — | - i

=[] Modbus_TCP_Master (Mo 0 —lirormat 5
m Modbus_TCP_Slave (M 1 —liprraetr 25
RDR (in_data) —jparrInBuf fDevi ZDR (in_data)
udt SBTIsle —Hudt3ET udt3SBTIsle

3 SBT_COp_inst
N — 0% @] -
<[ b
‘ Messages - Totally 0 error(s), 0 warning(s), 1 message(s) ~ 3 X |
1
xDEViCESJ Precompile: " 0K

‘I| Lastbuild: € 0 & 0 Precompile: " Current user: (nobady)

Figure 3-29 Function block successfully imported
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Example project: two-channel emergency stop monitoring

CODESYS V 2.3

Import exp file

Procedure for CODESYS V 2.3

If using CODESYS V 2.3, proceed as follows to import and manage the safety logic created
in SAFECONF as a function block:

In “Exporting the configuration and parameter data record” on page 21, the exp file was
created and saved in the “FileOutput” folder under the previously specified project path (see
Figure 3-18 on page 21).

¢ Openthe CODESYS project.

e  Select “Project, Import...”.

5, CoDeSys - SBT V3 Demo_small.pro* - [PLC PRG ERG—FUP)_

®y Dstei Bearbeiten [Projekt| Finfugen Extras Online Fenster Hilfe

3= Ubersetzen F11 =
Bl=E| B

Alles Ubersetzen B
‘A Baustsine Alles bereinigen

+{d] Download-Information laden...

Objekt »
Projektdatenbank »

&l

Optionen...
In andere Sprache abersetzen »

Dokumentieren...
Exportieren... |
Importieren...

Siemens Import »
Kopieren... -
Vergleichen... -

Projektinformation... L=
Ac
=g
Global ersetzen... =

Global suchen...

Instanz offnen... -
Aufrufbaum ausgeben dt

Querverweisliste ausgeben...
Uberprifen v

Aktion hinzufigen

Passwarter fir Arbeitsgruppe...
] [

Figure 3-30 Importing the exp file |

e Select the exp file.
e Confirm your selection with OK.

Suchen in: | ; FileOutput

~| & @& cf B
Name ‘ Anderungsdatum Ty
: 2 SBT V3.exp 18.03.2014 07:51 2]

|

Dateiname: |S BT_W3.exp

Dateityp: |CoDeSys Exportdatei (".exp)

igure 3-31 Importing the exp file Il
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Example project: two-channel emergency stop monitoring

The function block has been successfully imported if it appears as shown in Figure 3-32.
¢ Insert the imported function block in the program.
e Connect the function block to other function blocks via the udt structure.

-
By CoDeSys - SBT_V3_Demo_small.pro

@ Datei  Bearbeiten Projekt Einfilgen Extras  Online  Fenster Hilfe - |5 x
’@'g“ =] &2 iﬂ@ % | % |E@ Eﬂtlﬁﬂtj R = e e e e | R X |
0046 busy: BOOL; -
A Bausteine 0047 SET V3 _inst: SET V3 _Insel 1 —
[
'_@ FLC_PRG (PRG) 0048 |END_VAR -
e el 1 [FB) = p
-
SBET_V3_inst [
SET_va_Ins=l 1 [
TRUEEN EN_of !

TRUESxzkctivate
Insel_ 1-{udtSET»

ooo2
IP_ControlZ_inst
DWORD_OF_EVTE IF_CONTROLZ
BYTE#172-B3 Ip
BYTE#16-B2 WORD#5024FPORT
EYTE#107B1 T#2={TIME_QUT a2

<l

Grobfe der werbrauchten Daten: 15539 won 2097152 Bytes (0.74%)
Grdfe der werbrauchten Retain-Daten: 0 won 32768 Bytes (0. 00%)
0 Fehler. 0 Warnungien)

-E I.I:D V =R < [ | r

[ ONLINE [UB [LESEN
—

Figure 3-32 Function block successfully imported
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Example project: two-channel emergency stop monitoring

3.4.6 Process data assignment of the devices

In this example, the SafetyBridge modules are connected to the EtherCAT® master and the
controller via the EtherCAT® bus coupler.

¢ Open the device view for the AXL F BK EC bus coupler.
e Select “EtherCAT 1/O Mapping”.

You can see the mapped addresses of the SafetyBridge modules (“%I ...” and “%Q ...”).

|| Fle Edt Project Buld Orline Debug Tools Window Help
BEEIE v RBXIMAYNIE Oxl % % =
[ Devices - # %| @ man @ LbraryManager (@ AXL_F_BK_EC x @ GL ~
= ) Ax_EC_Demo & =
= Device (CODESYS Control for Raspberry pi| | %718 chemes
- BIPLC Logic I Variab.. M Channel Address Type  Unit  Description =
- & application | + " AXL_F_SSDIS_4_IF Byted BVTE AXL_F_SSDIB_4_IF ByteD
(& ImagePocl At -9 AXL_F_SSDIB_4_IF Bytel %QBA0L | BYTE AXL_F_SSDIB_4_1F Bytel
9 Lbrary Merager ] EtherCAT 1/0 Mapping + :0 AXL_F_SSDIB_4_IF ByteZ %QB40z  BYTE AXL_F_SSDIB_4_IF Byte2
[ man PrG) I mi 4 : AXL_F_SSDIS_4_IF Byte3 %QB402 BYTE AXL_F_SSDIB_4_IF Byte3
SBT_V3Insel_1 (FE) | + AXL_F_SSDIS_4_IF Byted %QB404  BYTE AXL_F_SSDIB_4_IF Byted
# (@ Task Corfiguration i +" AXL_F_SSDIS_4_IF ByteS %QB405  BYTE AXL_F_SSDIB_4_IF Bytes
+ @l VisualzatiorManager [ - AXL_F_SSDIB_4_1F Bytet %HQB40G BYTE AXL_F_SSDIB_4_1IF Byte
& visualzation + " AXL_F_SSDIB_4_IF ByteT %QB407  BYTE AXL_F_SSDIB_4_IF Byte7
& Function_Blocks "o AXL_F_DIB_1 DO8_1_HD. %QK40B.0  BIT AXL_F_DIB_L_DOB_1_HC|
8 Softhlotion General Axis Pool ] AXLF_DIB_1_DOB_1_IHD %Qx408.1  BIT AXL_F_DI8_1 DGA_1_IHE|=
=@ Ethernet Ethernet) "o AXL_F_DIB_1_DOB_L_1HD. %Qu4082  BIT WL_F_DIB_L DOB_1_IHE| |
5 ModbusTCP_Slave_Device (Modbus ] AXLFDIB_1.DOB_1 HD..  %Gx408.3  BIT AXL_F_DI8_1_DGB_1_HC
* (@ EthercAT Mester (EthercaT viaster) "9 AXL_F_DIB_1_DO8_1_IHD. %084 BIT AXL_F_DI8_L_DCE_1_IHC
= [ AXL_F_BK_EC (AXL F BK EC, Axioling e AXLF DI8 1008 1 1HD. %QR4085  BIT AXL_F_DI8_1_DOB_1_IHC
5 AXL_F_DIB_1_DOB_1_1H (AXL ] AXLF_DIB_1_DOB_1_IHD %Qx4086  BIT AXLF_DI8_1_DGA_1_HEC
5 AXL_F _LPSDO (4L SBT LPSDO "o AXL_F_DIB_1_DOB_L_1HD. %4087  BIT AXL_F_DI8_L_DCB_1_IHC
5 AXL_F _SSDIB_4_1F (AL SBT & % New Diagnosis Message %Iw35z  UINT New Diagnosis Message
E® GRIOs_A_B (GPI0s AfB) % Axioline Bus State 96IW353 UINT Axioline BUs State
2 12C % axioline Error_Code %354 UINT Axioline Error_Code
% spr % #odoline Add_Error Info FHIW35S UINT Axdoline Add_Error Info
2 Gnevire + % AXL_F_LPSDO Byte0 BVTE AXL_F_LPSDO Byte0
&% Camera device % AXL_F_LPSDO Bytel %IB713 BYTE AXL_F_LPSDO Bytel =
<« 1L ] »
& @ Mways Update variables: Use parent device setting -
IEC Chiects
| Variable Mapping  Type
9 RAL_F_BK_EC 4 ETCSlave

Figure 3-33 Mapped addresses of the modules in the device view for the bus coupler

e Switch to the list of global variables under “POUs, GVL".

¢ Assignthe mapped addresses of the SafetyBridge modules (“%l ...” and “%Q ...”) to the
allocated I/O buffers in your control program.

- -
@ AXL_EC Demoa.project* - CODESYS

Fle Edit ¥iew Project Declaraions Buld Qnline Cebug Tooks Window Help

&l B X 4 ab | 4% % % 2 (1 0F =
PaUs -~ & X [ main i Library Manager @ AXL_F BK_EC @ GVL x

= 5 4n_£c pomo S|P

(& GlobaTextList z EC_LFPSDO_InData AT ARRAY[0..47] OF BYTE;
3 EC_LP3DC_OutData AT %0B3 : ARRAY[0..47] OF BYTE;
@ e 4 EC_SSDI_InData AT %IE760 : ARRAY[0..7] OF BYTE;
5
3

il Library Manager EC_S8DI_CutData AT ARRAY[0..7] OF BYTE;
A Project Information END_VAR
G' Project Settings

N POUs |32 Devices

Lastbuid: @ 0 ® 3  Precompie: @ Current user: (nobody) NS Lné Colg che

Figure 3-34 Assigning addresses
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Example project: two-channel emergency stop monitoring

3.4.7 Complete example project in CODESYS

Once all the necessary function blocks have been imported and connected, the CODESYS
project has the following structure:

— Configuration and parameter data record as the “SBT_V3_Insel_1” function block
— 2instances of the “SBT_V3.ReadDevVv” function block

— “SBT_V3.0Operate” function block

— 2instances of the “SBT_V3.WriteDev” function block

® AXLEC Demoproject= cooesvs I s s o

Fle Edt View Project FBDAD/L Buid Orine Debug Took Window Help

BEEEo - dBEX (MG ANNR (B 0l o =
[riaal @ﬂﬂﬂi}» BT ner
Devices > # X|| @ AX_F_BKEC [2] main x - |
=5 AM_EC Demo - i PROGRAM main s | = G
= ([ Device (CODESYS Contre v SBT_u3_Insal L0 Z
= B PLC Logic =
= € application
] ImagePool
i Licrary Manager 5 A e
575 meatbew v meames
1 main (PRG) Teor —Ew onool—mr e ol
(5] SBT_v3_Imsel_ -
= (B Task Configurat] o=
ads(BE LESDO InDaval0]) —]
=88 MairTask, 151 1 —SuanseT
8] EthercaT| + Bl
&) man + M
= B VISU TASK O
o— -
&1 Veugtem 2ds (E€_S3D1_InDaral0]) —lpars nbus £0evX 5
+ ) Visualizationian| Tote 1 —Saaessr i pt
& visualzation |
3 opezave 1
2 Function_Blocks SBT_U3. 0perate
"3 Softviotion General Ax] 5l
# [ Ethernet (Ethernet) 3 =DiffLs g
- hrivave S [t iDownloadlondad|~ i
= [ EtherCAT_Master (Eth £c D10 m o =
(@ AXL_F_BK_FC (aXI
@ axL_F_DIB_1_1
= =
@ #4_F LPSDO =hcceptDifflogic > hede cepeli £fLogic
@ AXL_F_S5DIB_- Eni =
E® GPIos_A_B (GPIOS A
5 Qi L —its1emo
i Ak 0y i Ack
2 Onewrre i 1 21 7
* 3 Camera device
[ =
shexop S [peseesno
2o Do 2 B
whckDey—
azztutlata
a8 (arx3BT0n1 Cnoal But(01)
24z (2x23PTOR Va1Bug (01)
fe
E TrivaDav 1
13 Wity
o
ads(BE LESDO duwDaval0ls —|
I=1e 15
s
Tavm —|
b3wivenl —fracei
1o1e 1
5 ProjMeader 0
vz —|
TRVE —feesi 2
I=1e 1
F awstrene
<[ | 4SBT imaSeanp [ a6 SBTT inaSeanp RE (% B~
DI FOLs |32 Devices < [y b <
Lastbuid: € 0 ® 0  Precompie: € Current user: (nobody)
Figure 3-35 Complete example project in CODESYS
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Example project: two-channel emergency stop monitoring

3.4.8 Compiling the project and downloading it to the controller

e Compile the created project and download it to the controller.

The controller switches to the “Run” state.

The LPSDOB8/3 module indicates that it has not been parameterized yet by flashing the FS
LED.

3.5 Startup

A flowchart for starting up and testing the application can be found in Appendix A on
page 42.

o

Switch to CODESYS.

Open the “main (PRG)” program.

Activate the online values in CODESYS.

Set the “xActivate” input parameter to “1”.

5. Check the “xDiffLogicDetected” output parameter.

PN~

If the value is set to “1”, a new SAFECONF project has been detected.
6. Set the “xAcceptDiffLogic” input parameter to “1”.

You can check the download progress at the “iDownloadLoaded” output parameter.

Download time: approximately 40 seconds (depending on the project size, CPU, and bus

speed).

7. Check whether the “xRunLogic” output parameter outputs “TRUE” and the
“wDiagCode” output parameter outputs the value 16#8000.

° If a different code is output by the “wDiagCode” output parameter, see “Function block
1 diagnostics” on page 49.

Once successfully downloaded, the safe application is ready.
The diagnostics LEDs of the modules now have the following status:

LEDs off: FS, CM, SD
LEDs on: P, Ug, D

R —
o |0 [0 |Oo |0 o [0 |O
o |0 [0 |o |0 o [0 |O
o (0 [0 Jo |O |O (O |O
OFs|@P [0 ||O |O ||JO [OcmjOsb
e — —

Figure 3-36 Diagnostics LEDs

A Perform an overall safety validation after you start up your system.
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Example project: two-channel emergency stop monitoring

3.6 Online configuration and connection
establishment

In order to monitor the online status of the safety logic of the LPSDO8/3 module during
startup or maintenance, two configuration steps are required:

1. Configuration of a Modbus TCP slave in the CODESYS-based controller.
2. Configuration of a Modbus TCP connection in SAFECONF.

3.6.1 Configuration of a Modbus TCP slave in CODESYS

* Integrate a Modbus TCP slave in your CODESYS-based controller using the
parameters shown in Figure 3-37.

@ AXL_EC_Demo.project* - CODESYS
ol e A
Fle Edit View Project Buld Crine Debug Tools Window Help
e ElS [ =1 - O | | o8 £ =
Devices > B x [#] man :ﬂﬂ Library Manager G’j AXL_F_BK_EC '@ GVL ﬁi ModbusTCP_slave_Device x
= AM_EC Demo [=
= (@ Device (CODESYS Control for Raspberry P e Souigesy et
=R= i Modbus TCP Slave Dievice =
=4 PLC L I g 500
2l i og:m 140 Mapping [ Timeout o (ms)
= Application
9 ImagePool Infermation Slave Port: 502 =
Library Manager Uit IO
] main (PRG)
[8] SBT_va_insel_1 (FBY Helding Registers (JIvW): 352 =
+ (B4 Task Configuration
Input Registe Ealoty Y =
& isualizationtanager RpLERegsters (9QN0) 175 X
&) visuaization
2 Function_Blocks
'y SoftMotion General Axis Pocl
<[ Ethermet (Ethernet)
(@ ModbLsTCP_Slave_Device (Modhis
= [ EtherCAT_Master (EtherCAT Master)
= ([ AXL_F_BK_EC (AXL F BK EC, Axiclin
[ AXL_F_DIS_1 DOB_1 1H (a%L Data Model
(@ AXL_F_LPSD® (AXL SBT LPSDO
[ AXL_F_SSDIB_4_1F (AL SBT At Adresses.
E® GPIOs_A_B (GPIOS AB) Sk 5 =
R yes
B SPT Discrete Inputs: 0 <
¥ Crnewire
+-'% Camera device Holding Register: o] 2
Input Register: 0 &
[¥] Holding- and Input-Register Data Areas overlay

Figure 3-37 Integrating Modbus TCP
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Example project: two-channel emergency stop monitoring

* Select “Modbus TCP Slave Device /O Mapping”.
e Connect the “arrSBTONICntrBuf” and “arrSBTOnNIValBuf” arrays to your standard

application.
Fle Edt View Project Buld Oriine Debug Tools Window Help
BEEH &I oo |80 45 |6 | - O |8 | OB L3 | =
‘ Devices v # x|| @ man (@) Lbrayenager | (@ AXLFEKEC | @ G ' (@ ModbusTCP Slave Device x| -
= { AX_EC_Demo | e —
= @ Device (CODESYS ControlorRaspberd| || | &7 ] chames
- B PLE Logic | Q?Sd,ﬁa“ijP Slave Device Variable Mapping Channel  Address Type Unit
< © Application PPN % ppication.main.arSETCNICNTBUf ) Inputs BEWS  ARRAY [0..351] OF WORD
DMlmagePoo\ Information +-" pppication.main.amSBTCAIVABUF % ouputs %ewe  ARRAY [0..175] OF WORD
i) Library Manager
] main PRG) =
[E] SBT_v3_Insel_1 (FB) i ™ ; S
+ (B8 Task Configuration
e Mways Update variables: Ensbled 2 (ahways I bus cyde task) v
) visualization IEC Sbjects
S ECrciaTRIocs Variable Mapping  Type
2 Softhotion General Axis Pocl — % ModbUSTCP_Slave._.. ‘e loDrModbLSTCPSave
= [ Ethernet Ethernet)
(i ModbusTCP_Slave_Device (Modt
= (@ EtherCAT_Master (EtherCAT Master) ‘% = Create new varizble T =Map to existing varisble
= (@ AXL_F_BK_EC (AXLF BKEC, A
() AXL_F_DIB_1_DOB_1_1H (A _ Bus Cycle Options

T . BLS Cycle Task MairiTask. -

|0 Fols [s2 Deviees [

‘|| Lastbuld: @0 ® 3 Precomple: © Current user: (nobody)

Figure 3-38 Connecting variables

)

The “arrSBTONICntrIBuf” and “arrSBTOnNIValBuf” I/O parameters enable communication

between SAFECONF and the “SBT_V3.0perate” function block.
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Example project: two-channel emergency stop monitoring

3.6.2 Configuration of a Modbus TCP connection in SAFECONF

e Open SAFECONF.

¢ Inthe hardware editor, right-click on the LPSDO8/3 module and select “Online
configuration...”.

i Hardware Editor L s x
0 1 i

Safe parameter...
Remove device

Manual...

Change island number...

Online configuration... .

Connect to PLC

Display address switch

vfw o e Help...

.
C1 0T N

3“;!
0w t]|wizfw1z|w 4] 150 16 w17
$935R85E

—
w7
.

.
=)

X

= =
WEEEE .
8339558

s3I

T

Figure 3-39 Selecting online configuration

e  Select the “Generic Modbus/TCP Device” interface and click on “Next”.

Online Canfiguration

Select the standard PLC to be connected

Generic Modhbus/TCP Dewvice -

Click next to configure the connection seftings

I MNext ] I Cancel

Figure 3-40 Selecting the interface
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Example project: two-channel emergency stop monitoring

e Enter the IP address of the CODESYS-based controller.
*  Set the “Expert Settings” as shown in Figure 3-41.
e Once this test has been completed successfully, click on “Finish”.

Online Configuration

Modbus/TCP Connection Settings
IF Addrass 172 .16 . 107 . 33

Hide Expen Settings

Expert Settings

Port: 502
Control Code Register: ]
alue Register 0

Flease note that Control Code Register and Yalue Register are notwverified
when you testthe connection

[ Feset To Defaults ]

Test cannection ... Q Cnnﬂﬁuration successull

l Previous H Finish H Cancel ]

Figure 3-41 Making the connection settings
e  After a few seconds, the following message appears in the SAFECONF status bar.

Project: Read/Wnte PLC: Logged off PLC: Connected
Figure 3-42  SAFECONF status message

107402_en_00 PHOENIX CONTACT 39

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Example project: two-channel emergency stop monitoring

3.6.3 Displaying online values in SAFECONF

Communication between SAFECONF and the “SBT_V3.0perate” function block is
achieved by the “arrSBTOnICntrIBuf” and “arrSBTOnIValBuf’ I/O parameters.

To view the online values in SAFECONF, proceed as follows:

* Open SAFECONF.

* Inthe hardware editor, right-click on the LPSDO8/3 module.

e If another online connection is active, disconnect the connection by selecting
“Disconnect from PLC”.

1 Hardware Editor p o x
1} 1 hi

a 012345867 a/ 012345867

Safe parameter...
Remove device

Manual...

Change island number... -

Online configuration...

Disconnect from PLC =
o

Display address switch H
L)
o

Figure 3-43 Disconnecting an online connection

e Inthe hardware editor, right-click on the LPSDO8/3 module.
* Establish an online connection by selecting “Connect to PLC”.

i Hardware Editar o+ ox
0 1 n

alo1]2/3/4]5]6 7 alo/1]2 3la|s 67,

Safe parameter...
Remove device
Manual...

Change island number...
Online configuration...

Connect to PLC

Display address switch

Figure 3-44 Establishing an online connection
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Example project: two-channel emergency stop monitoring

¢ Inthe SAFECONF tool bar, click on the “Show Online Values” button.
The online values are now displayed in the SAFECONF project.

Activate FB —l_ P" 13
E-Stop 5 | J— L rourg B~ Contactor

Reset 5—.- el Safety Demand

R_REQ
5_RES =m W, .»| Reset Required
4 RES S m W oos| Error FB E-Stop

Figure 3-45 Online values in the SAFECONF project
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A Flowchart for starting up and testing the application

Startup Start: Devices Activity of/feedback from the system:
(are not parameterizeD
FS LED flashing
Activate
C/P data record: | SBT_V3_Operate_V3_00
configuration
and parameter
record set

No C/P data record

new/different?

xDiffLogicDetect = TRUE ?

Shortened
startup

New data record xAcceptDiffLogic = TRUE ?

confirmed by user?

Download of the C/P data record
from the standard controller
tothe AXLF LPSDO 8/31F

iDownloadLoaded
Value changes from 0% to 100%
(progress of download)

System running wDiagCode = 8000,.,,

e e __T————— e ———
|_ ______________ it |
| Testing the Unlock the emer- ] a : Optional: arrinData[1] indicates
: application gency stop button | = | the status of the inputs.

|
: v [
| Push the 2 Q. :
: reset button - |

|
| v |
: Contactors are | | Optional: arrFeedBackData[1]
| activated | : indicates the status of the outputs.
| v |
|
| End :
| |
|

|
- 3

Figure A-1 Flowchart for starting up and testing the application
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B Description of the function blocks for
SafetyBridge Technology V3

Validity The function blocks described are valid for the following controller/network combinations.
Table B-1 Validity of the function blocks
Controller CODESYS Control SoftPLC
and all other CODESYS-based controllers
Bus system Modbus | bporiBUS | PROFINET |EtherNetIP™ | Sercosill | EtherCAT®
TCP/UDP
Software CODESYSasofV23o0rV3.5
Function block overview Table B-2 Function block overview
Function block Description Programming
language
SBT_V3.Operate Function block used to operate an ST
SBT island with a maximum of 16
satellites:
— Download the SAFECONF
project

— Read the input, diagnostic, and
feedback signals of all
connected SBT modules

— Makes the “enableOut” principle
available

See B 1 on page 45

SBT_V3.ReadDev Reads input data from the 1/0 ST
(process image) to the
SBT_V3.0perate function block via
udtSBT

See B 2 on page 50

SBT_V3.WriteDev Writes output data from the ST
SBT_V3.0perate function block to
the 1/O (process image) via udtSBT

See B 3 on page 51

SBT_V3.ProjHeader Displays the project information for | ST
the connected LPSDO module and
the imported SAFECONF project

See B 4 on page 52
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Axioline F SBT V3 - CODESYS

Data types

Function block

Description

Programming
language

SBT_V3.TransTime

Measures the runtime of the current
and maximum transmission times
between the LPSDO module and
each of the connected satellites

See B 5 on page 54

ST

SBT_V3.CrossComm

Cross communication between SBT
islands

See B 6 on page 56

ST

SBT_V3.DataExchange

Data exchange if two SBT islands are
integrated in different controllers

See B 7 on page 57

ST

Table B-3 Data types

Designation

Description

udtSBT_V3

— Internal user-defined data type

—  Structures of this data type connect the function

blocks of an island

— No access required to these structures

— Access to all SBT data via the input and output
parameters of the function blocks

44

PHOENIX CONTACT

DOWNLOADED FROM WWW.SCATTS.CO.UK

107402_en_00



DOWNLOADED FROM WWW.SCATTS.CO.UK

SBT_V3.0Operate function block

B1

The function block performs the following functions:

SBT_V3.0perate function block

Download of the configuration and parameter data record from the standard controller

to the AXL F LPSDO8/3 1F
Cyclical routing of the SafetyBridge data flow

Display of diagnostic information for all the SafetyBridge modules of an island

Acknowledgment of error messages

Reading the status information for all inputs and outputs

Use the function block once per island.

The figure shows the division of the function block into its individual function areas. The

parameters used are described in the tables below.

EN
xActivate
xAcceptDiffLogic

ilsleNo

XAckOp
XAckLPSDO

wAckDev

dwAppAck

arrOutData

udtSBT

Figure B-1 SBT_V3.0perate function block

EN_O
- Start / Download

xActive

xDiffLogicDetected

iDownloadLoaded

XxRunLogic

xError

Diag
wDiagCode
wAddDiagCode
xCOK
arrxCommState
xDevError
xPUR
xSafetyDemand
XxResetRequest
xSFBError
XxOpAckReq
wDiagCodeLPSDO
dwAppDiag

arrDiagCodeDev

arrinData

arrFeedbackData

Data 1
(external PLC-access)

Data 2
(internal copy)

udtSBT
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Axioline F SBT V3 - CODESYS

B1.1 Input parameters
Table B-4 Input parameters for the SBT_V3.Operate function block
Name Type Description
EN BOOL -
xActivate BOOL Activation/deactivation of the function block
xAcceptDiffLogic BOOL User confirmation signal that the safety logic differs for the controller and
the LPSDO module
True: user has accepted and confirmed the difference (the download
then starts)
ilsleNo INT SBT island number
Valid range: 1 ... 31 (must be the same as the DIP switch position on the
LPSDO module)
xAckOp BOOL User confirmation of an “xOpAckReq”
signal
xAckLPSDO BOOL User confirmation of an LPSDO error
wAckDev WORD User confirmation of module errors:
wAckDev.0: for module 1
wAckDev.15: for module 16
dwAppAck DWORD 32 freely configurable acknowledgment signals (application data) from
the standard controller to the LPSDO module
arrOutData Array [0...16] | Array of “enableOutputs” from all output modules (satellites) of the
of WORD island; the “enableOut” principle is optional and must be parameterized
in SAFECONF
The index represents the module number (0 stands for the LPSDO
module):
arrOutData [0] - enableOut data LPSDO
arrOutData [1] - enableOut data module 1
arrOutData [16] - enableOut data module 16
parrSBTONICtrIBuf POINTER to | Pointer to ONLINE-Control array
array [0...151]
of WORD
parrSBTOnIValueBuf POINTERto | Pointer to ONLINE-Value array
array [0...175]
of WORD
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B1.2 Output parameters

Table B-5 Output parameters for the SBT_V3.Operate function block
Name Type Description
EN_O BOOL -
xActive BOOL True: FB initialized successfully
False: FB not initialized
xDiffLogicDetected BOOL True: detection of different safety logic for the controller and the LPSDO
module
iDownloadLoaded INT Percentage of SBT logic that has been downloaded
xRunLogic BOOL Safety logic (SAFECONF logic) running on the LPSDO module
xError BOOL Function block error
wDiagCode INT Diagnostic code for the function block (status or error)
wAddDiagCode INT Additional diagnostic code for the function block (status or error)
xCOK BOOL True: communication status of the SBT island is OK
False: loss of communication for one or more modules
arrxCommState Array[0...16]of | Communication status of each module; each bit represents the status of
BOOL a module
True: communication established
False: communication interrupted
The index represents the module number (0 is not used):
arrxCommState [1] - communication module 1
él.'erommState [16] - communication module 16
xDevError BOOL Indicates an error in one or more SBT modules
xPUR BOOL Error state that cannot be acknowledged; restart is required
xSafetyDemand BOOL True: one or more safety demands in the SAFECONF project (LPSDO)
False: no safety demand
xResetRequest BOOL True: one or more safety function blocks indicate an error
False: no error message from a safety function block
xSFBError BOOL True: one or more reset requests in the SAFECONF project (LPSDO)
False: no reset request
xOpAckReq BOOL Acknowledgment by the user is required (one or more communication
errors have occurred)
wDiagCodelLPSDO WORD Diagnostic code of the LPSDO module (device-specific; see module
user documentation)
arrDiagCodeDev Array[0...16]of | Array of SBT module diagnostic codes (device-specific; see module

WORD

user documentation)
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Name Type Description
dwAppDiag DWORD 32 freely configurable feedback signals from the LPSDO module to the
standard controller
arrinData Array[0...16]of | Array of input data from all input modules (satellites) of the island
WORD The index represents the module number (0 stands for the LPSDO
module):
arrinData [0] - InData LPSDO (no input data)
arrinData [1] - InData module 1
arrinData [16] - InData module 16
arrFeedbackData Array[0...16]of | Array of feedback output data from the LPSDO module and the
WORD satellites (automatic call)
The index represents the module number (0 stands for the LPSDO
module):
arrFeedbackData [0] - feedback data LPSDO
arrFeedbackData [1] - feedback data module 1
arrFeedbackData [16] - feedback data module 16
B1.3 I/0 parameters
Table B-6 I/O parameters for the SBT_V3.Operate function block
Name Type Description
udtSBT udtSBT_V3 Structure for data exchange between function blocks
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ck

Diagnostics

B 1.3.1 Function block diagnostics
Table B-7 Diagnostic codes
DiagCode Meaning
00001y Function block is not active
010016 Initialization
C100pex Initialization error
AddDiagCode | Meaning
000404 Wrong or invalid island number
8000 Function block is active and operating without errors
81001y Reading data from data block
820016 Reading “Project Header” of LPSDO module
AddDiagCode | Meaning
0001ex Initializing reading of “Project Header”
0002},¢ Reading of “Project Header” is complete
83006 Comparing “Header” of LPSDO module and the loaded program
8400y Downloading SAFECONF program to the LPSDO module
AddDiagCode | Meaning
0000y Removing old “Header” and writing a new one
0001ex Downloading logic block
0002},¢¢ Downloading address block
0003},¢x Downloading new “Project Header”
85001y Download completed successfully
C400pey Error during download

AddDiagCode

Meaning

XXYYhex

Diagnostic code from the LPSDO module (see
module user documentation)
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1 instance per SBT
module

Observe the sequence

B2 SBT_V3.ReadDev function block

The function block reads the IN process data of a SafetyBridge module and writes the data
to the transfer structure for the “SBT_V3.Operate” function block.

Use one instance of the function block per SafetyBridge module in the island.

Arrange all the SBT_V3.ReadDev instances before the “SBT_V3.0perate” function block
in order to enable the best possible response time in the SafetyBridge system.

EN EN_O
iDev_Nr
iFormat
iOffset
parrinBuffDevX
udtSBT udtSBT

Figure B-2 SBT_V3.ReadDev function block

B 2.1 Input parameters
Table B-8 Input parameters for the SBT_V3.ReadDev function block
Name Type Description
EN BOOL -
iDev_Nr INT Device number
0: LPSDO module
1...16:module1 ... 16
iFormat INT Format of connected “arrinBuffDevX”
0: Motorola
1: Intel
Other: for further developments
iOffset INT Word offset of SBT module X within “arrinBuffDevX”
parrinBuffDevX Pointer Exchange data (inputs) from SBT module X
B22 Output parameters
Table B-9 Output parameters for the SBT_V3.ReadDev function block
Name Type Description
EN_O BOOL -
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B 2.3 I/0 parameters

Table B-10 I/O parameters for the SBT_V3.ReadDev function block

Name

Type Description

udtSBT

udtSBT_V3 Structure for data exchange between function blocks

1 instance per SBT
module

Observe the sequence

B3 SBT_V3.WriteDev function block

The function block writes the OUT process data of a SafetyBridge module from the transfer
structure of the “SBT_V3.Operate” function block to the output process image.

Use one instance of the function block per SafetyBridge module in the island.

Arrange all the SBT_V3.WriteDev instances after the “SBT_V3.0perate” function block in
order to enable the best possible response time in the SafetyBridge system.

EN
iDev_Nr

EN_O

iFormat
iOffset
parrOutBuffDevX

udtSBT udtSBT

Figure B-3 SBT_V3.WriteDev function block

B 3.1 Input parameters

Table B-11 Input parameters for the SBT_V3.WriteDev function block

Name Type Description
EN BOOL -
iDev_Nr INT Device number
0: LPSDO module
1...16:module1...16
iFormat INT Format of connected “arrinBuffDevX”
0: Motorola
1: Intel
Other: for further developments
iOffset INT Word offset of SBT module X within “arrinBuffDevX”
parrOutBuffDevX Pointer Exchange data (outputs) from SBT module X
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B 3.2 Output parameters

Table B-12 Output parameters for the SBT_V3.WriteDev function block

Name Type Description
EN_O BOOL -
B 3.2.1 1/0 parameters
Table B-13 I/O parameters for the SBT_V3.WriteDev function block
Name Type Description
udtSBT udtSBT_V3 Structure for data exchange between function blocks

Optional function block

i

1 function block per island

B4 SBT_V3.ProjHeader function block

This function block is optional. It is not essential in order to operate a SafetyBridge island.

The function block contains all information about the SAFECONF project and the project
stored on the LPSDO module.

Use the function block once per island.

EN

XActivate

EN
dwProjCRC

dtProjTimeStamp
dwSBTCRC

dtSBTTimeStamp

strProjDescription

strProjName
strProjVersion

strSBTDescription
strSBTName
strSBtVersion

udtSBT udtSBT

Figure B-4 SBT_V3.ProjHeader function block
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B 4.1 Input parameters

Table B-14 Input parameters for the SBT_V3.ProjHeader function block
Name Type Description
EN BOOL -
xActivate BOOL Activation/deactivation of the function block

B 4.2 Output parameters

Table B-15 Output parameters for the SBT_V3.ProjHeader function block
Name Type Description
EN_O BOOL -
dwProjCRC DINT Checksum of the new project (FB)
dtProjTimeStamp DATE_AND_ | Time stamp of the new project (FB)

TIME
dwSBTCRC DINT Checksum of the active project (LPSDO)
dtSBTTimeStamp DATE_AND_ | Time stamp of the active project (LPSDO)
TIME

strProjDescription STRING Description of the new project (FB); see SAFECONF
strProjName STRING Name of the new project (FB); see SAFECONF
strProjVersion STRING Version of the new project (FB); see SAFECONF
strSBTDescription STRING Description of the active project (LPSDO)
strSBTName STRING Name of the active project (LPSDO)
strSBTVersion STRING Version of the active project (LPSDO)

B 4.3 I/0 parameters

Table B-16 I/O parameters for the SBT_V3.ProjHeader function block
Name Type Description
udtSBT udtSBT_V3 Structure for data exchange between function blocks
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B5 SBT_V3.TransTime function block

Optional function block

This function block is optional. It is not essential in order to operate a SafetyBridge island.

1

The function block measures the data transmission times between the logic module and
satellite modules 1 to 16 as well as the maximum transmission time of a module.

1 function block per island  Use the function block once per island.

° If the data transmission time of a module is greater than the F_WD_Time, a
1 communication error is output at the LPSDO module. In this case, the data transmission

time and F_WD_Time should be checked.

Please note that increasing the F_WD_Time has a direct effect on the safety function
because it increases response times and therefore delay times and/or safety distances.

EN EN_O
xActivate
arrActTime
arrMaxTime
udtSBT udtSBT

Figure B-5 SBT_V3.TransTime function block

B 5.1 Input parameters

Table B-17 Input parameters for the SBT_V3.TransTime function block

Name Type Description
EN BOOL -
xActivate BOOL Activation/deactivation of the function block
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B5.2 Output parameters

Table B-18 Output parameters for the SBT_V3.TransTime function block

Name Type Description

EN_O BOOL -

arrActTime DINT [17] Current data transmission time between LPSDO module and satellite
modules

The index represents the module number (0 is not used):

arrActTime [1] - current transmission time for module 1

arrActTime [16] - current transmission time for module 16

arrMaxTime DINT [17] Maximum data transmission time between LPSDO module and satellite
modules since the last FB activation

The index represents the module number (0 is not used):

arrMaxTime [1] - max. transmission time for module 1

arrMaxTime [16] - max. transmission time for module 16

B5.3 I/0 parameters

Table B-19 I/O parameters for the SBT_V3.TransTime function block

Name Type Description
udtSBT udtSBT_V3 Structure for data exchange between function blocks
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B6 SBT _V3.CrossComm function block

Optional function block

i This function block is optional. It is not essential in order to operate a SafetyBridge island.
In SafetyBridge Technology V3, islands can communicate with one another. Cross
communication takes place via a master/slave model, where one or more islands can act as
slaves for other master modules. Each island has the “udtSBT” data structure. The
“SBT_V3.CrossComm?” function block combines the data structures of the individual islands
in an array, thereby enabling cross communication between the islands.
1 function block per Use the function block once per standard controller.
standard controller If another island is in another standard controller, use an additional “SBT_V3.DataExch”
function block. See “SBT_V3.DataExchange function block” on page 57.
“SBT_V3.CrossComm”
EN —— EN ENO— EN.O
iNoOflslands ———  iNoOflslands
arr_udtSBT ———— 1 arr udtSBT ——————— arr udiSBT ———— arr_udtSBT
Figure B-6 SBT_V3.CrossComm function block
B 6.1 Input parameters
Table B-20 Input parameters for the SBT_V3.CrossComm function block
Name Type Description
EN BOOL -
iNoOflslands DINT Maximum index that is used in the “arr_udtSBT” array
° To increase performance, the “MaxlIslandindex” parameter limits the cycle for cross
1 communication. If the value is 0, all 31 possible islands are checked by the function block.
B 6.2 Output parameters
Table B-21 Output parameters for the SBT_V3.CrossComm function block
Name Type Description
EN_O BOOL -
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B 6.3 I/0 parameters

Table B-22 1/O parameters for the SBT_V3.CrossComm function block

Name Type Description
arr_udtSBT Array [32] of Array of data structures for data exchange between function blocks
udtSBT_V3

The “arr_udtSBT” array should contain all “udtSBT” structures of the islands.
The index of the “arr_udtSBT” array is independent of the index of the island.

e

B7 SBT_V3.DataExchange function block

Optional function block

This function block is optional. It is not essential in order to operate a SafetyBridge island.

1

If two SBT islands are connected to different controllers but cross communication is
required between the two islands, the “SBT_V3.DataExchange” function block supports
data exchange between the master and slave island. The function block uses input and
output buffers, which buffer the data that is received from one controller and sent to the
other controller. The data transmission method between the two controllers is not specified
and can be any of various options, for example Modbus TCP. However, the data must be
transmitted consistently.

1 instance per slave island  Use one instance of the function block per slave island.

EN EN_O
iSlavelsland arr_wOutBuff
iFormat
arr_wInBuff
udtSBT udtSBT
Figure B-7 SBT_V3.DataExchange function block
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B7.1 Input parameters
Table B-23 Input parameters for the SBT_V3.DataExchange function block
Name Type Description
EN BOOL -
iSlavelsland INT In the master program: number of the slave island with which the master
island is exchanging data
In the slave program: 0 because the island itself is a slave
iFormat INT Specification of the format for the exchanged data
0: Big Endian (e.g., Siemens PLC)
1: Little Endian (e.g., ILC3xx)
arr_wInBuff Array [0...7] of | Exchange data (input) from the other island
WORD
B7.2 Output parameters
Table B-24 Output parameters for the SBT_V3.DataExchange function block
Name Type Description
EN_O BOOL -
arr_wOutBuff Array [0...7] of | Exchange data (output) sent to the other island
WORD

B7.3 I/0 parameters

Table B-25 I/O parameters for the SBT_V3.DataExchange function block
Name Type Description
udtSBT SBT_V3_Data | Data structure of the master island

In master program: same data structure of the SBT_V3.Operate function
block

In slave program: not the same data structure of the SBT_V3.Operate
function block
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