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ctrlX SAFETY

2

Web-Seminar



DC-AE/STS | 21.09.2022

© Bosch Rexroth AG 2022. Alle Rechte vorbehalten, auch bzgl. jeder Verfügung, Verwertung, Reproduktion, Bearbeitung, Weitergabe sowie für den Fall von Schutzrechtsanmeldungen.

ctrlX SAFETY (Part 3/3)
Solution using safe fieldbus FSoE
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SAFEX-C.1x – EtherCAT FSoE connection

▪ EtherCAT control necessary, like ctrlX CORE ! 

▪ Slower in reaction time if compared to ctrlX SAFETYlink solution

▪ Up to in total 32 FSoE slaves (other SAFEX-C12 .. 15, drives, safe devices and safe I/Os) possible

▪ Several safe areas possible (every drive can be controlled individually)

▪ Cross communication in between up to theoretically 31 SAFEX-C.12  ..  15 done over EtherCAT FSoE

ctrlX DRIVEplus
ctrlX SAFETY

SAFEX-C.12 .. 15

EtherCAT

+FSoE

e.g. ctrlX CORE

EtherCAT
ctrlX SAFETY

SAFEX-C.12 .. 15

EtherCAT

+FSoE

EtherCAT

FSoE master

EtherCAT

master

EtherCAT

slave
EtherCAT

slave
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Life Demo: SAFEX-C.12 – EtherCAT FSoE connection

▪ EtherCAT control: ctrlX CORE

▪ Up to in total 32 FSoE slaves (other SAFEX-C12 .. 15, drives, safe devices and safe I/Os) possible

▪ Several safe areas possible (every drive can be controlled individually)

▪ Cross communication in between two SAFEX-C.12 done over EtherCAT FSoE

ctrlX DRIVEplus
ctrlX SAFETY

SAFEX-C.12 .. 15

EtherCAT

+FSoE

e.g. ctrlX CORE

EtherCAT
ctrlX SAFETY

SAFEX-C.12 .. 15

EtherCAT

+FSoE

Will not be shown
in life demo

EtherCAT

FSoE master

EtherCAT

master
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Life Demo
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Topology and Layout of Life Demo
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SAFEX-C.15 FSoE-Master SAFEX-C.15 FSoE-Slave

ctrlX CORE
FSoE Kommuikation
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Life Demo: Engineering and Firmware Versions used

Version ctrlX SAFETY Engineering

Firmware SAFEX-C.15 Firmware SAFEX-C.15

Ethercat ESI-Files of SAFEX-C.1x must be match to the Firmware 

Firmware ctrlX CORE
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo - Preparation: Clear program memory of ctrlX CORE 
and ctrlX SAFETY
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Load an empty project into

SAFEX-C.1x control

Delete the program memory from the ctrlX CORE with reset
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Solution using safe fieldbus FSoE

ctrlX SAFETY
FSoE Master program

(Life Demo)
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo – FSoE master (SN15000204) program: 
Wiring scheme
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo – FSoE master (SN15000204) program: 
Configuration of FSoE properties of SAFEX-C.1x control
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo – FSoE master (SN15000204) program:
Configuration of FSoE slave SAFEX-C.1x control
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo – FSoE master (SN15000204) program: 
Functional Scheme: Functional exchange SAFEX<->CORE
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo – FSoE master (SN15000204) program:
Functional Scheme (new sheet „FSoE“ used)
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Solution using safe fieldbus FSoE

ctrlX SAFETY
FSoE Slave program

(Life Demo)

20
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo – FSoE slave (SN15000214) program:
Local Network settings
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo – FSoE slave (SN15000214) program:
Wiring scheme (for Life Demo test same as master)
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo – FSoE slave (SN15000214) program:
Functional Scheme: Functional exchange SAFEX<->CORE
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo – FSoE slave (SN15000214) program:
Functional Scheme (new sheet „FSoE“ used)

24
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Solution using safe fieldbus FSoE

ctrlX CORE

IO-configuration
(Life Demo)
25
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: ctrlX IO- Engineering
IO- Configuration
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: ctrlX IO- Engineering
Plug device for FSoE Master Connection
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: ctrlX IO- Engineering
Plug device for FSoE Master Connection
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: ctrlX IO- Engineering
Plug device for FSoE Slave Connection
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: ctrlX IO- Engineering
Plug device for FSoE Slave Connection
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: ctrlX IO- Engineering
IO- Configuration

31
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Solution using safe fieldbus FSoE

ctrlX CORE
PLC-Engineering

(Life Demo)

32
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: PLC Engineering
Include I/O configuration

33
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: PLC Engineering
Change cycle time from 200ms to, e.g. 20ms (otherwise FSoE is not running)
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: PLC Engineering
Declaration of Arrays at FSoE Input adresses

35
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: PLC Engineering
Declaration of Arrays at FSoE Output adresses
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: PLC Engineering
Programm for FSoE-Mapping between FSoE-Master and -Slave

37

// Deklaration

FSoE_MasterSN15000204Input AT %IB0: ARRAY[0..27] OF BYTE;

FSoE_MasterSN15000204Output AT %QB0: ARRAY[0..27] OF BYTE;

FSoE_SlaveSN15000214Input AT %IB74: ARRAY[0..27] OF BYTE;

FSoE_SlaveSN15000214Output AT %QB94: ARRAY[0..27] OF BYTE;

bClearErrorSN15000204 AT %QX76.0: BOOL;

bClearErrorSN15000214 AT %QX170.0: BOOL;

bClearError: BOOL;

// Programm

// Mapping FSoE-Data from FSoE-Master to FSoE-Slave

FSoE_SlaveSN15000214Output:= FSoE_MasterSN15000204Input;

// Mapping FSoE-Data from FSoE-Slave to FSoE-Master

FSoE_MasterSN15000204Output:= FSoE_SlaveSN15000214Input;

// Example for functional exchange

bClearErrorSN15000204:= bClearError;

bClearErrorSN15000214:= bClearError;
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: PLC Engineering
Import and Call of Function block for SAFEX Diagnosis

38
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: PLC Engineering
Check the Function block for SAFEX Diagnosis 
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: PLC Engineering
Check the FSoE Communication
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Symbolic names/several sheets in functional scheme

41

Instead of directly using the safe

digital inputs and outputs inside the

functional scheme symbolic names

may be used → makes a later

exchange over fieldbus easier and

may improve the simple reading of

the functional scheme logic.

As well several sheets may be

used to create a better overview of

the functions in “Functional

Scheme” → here “I/O mapping”

and “Logic” are used.
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Symbolic names/several sheets in functional scheme
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Symbolic names can be used

several times → Just click here

and place the new appearing

“symbolic name” in the functional

scheme were you need it.
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Life Demo

(End)
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SAFEX-C.1x – EtherCAT FSoE connection

▪ EtherCAT control: ctrlX CORE

▪ Up to in total 32 FSoE slaves (other SAFEX-C12 .. 15, drives, safe devices and safe I/Os) possible

▪ Several safe areas possible (every drive can be controlled individually)

▪ Cross communication in between SAFEX-C.1x done over FSoE

ctrlX DRIVEplus
ctrlX SAFETY

SAFEX-C.12 .. 15

EtherCAT

+FSoE

e.g. ctrlX CORE

EtherCAT
ctrlX SAFETY

SAFEX-C.12 .. 15

EtherCAT

+FSoEEtherCAT

FSoE master

Not shown
in life demo


