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ctrlX SAFETY (Part 3/3)

SAFEX-C.1x — EtherCAT FSoE connection

= EtherCAT control necessary, like ctrlX CORE !

= Slower in reaction time if compared to ctrlX SAFETY'ink solution

= Uptoin total 32 FSoE slaves (other SAFEX-C12 .. 15, drives, safe devices and safe |/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

EtherCATE Bl ¢ ctrix CORE
master i ”

SAFETY
ctrIX SAFETY ctrIX DRIVEPlus
EtherCAT CtSrL)I(:ESXAéFETXS SAFEX-C.12..15 e HHL"[';\B“&‘..& e allc o B

rrrrrr \FETY ctriX
SAFETY

Sl ctriX
SAFETY

EtherCAT [ EtherCAT [
slave [ EtherCAT slave EtherCAT
+FSoE +FSok
Rl EtherCAT
DC-AE/STS | 21.09.2022 FSoE master
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ctrIX SAFETY (Part 3/3)
Solution using safe fieldbus FSoE

Life Demo: SAFEX-C.12 — EtherCAT FSoE co~-
= EtherCAT control: ctrlX CORE
» Uptointotal 32 FSoE slave- *
= Several safe are¢

possible

=  Cross communic

EtherCAT [ Rel* Ih
master ¢

EtherCAT CtsrlA)é Esxﬁ:lj 3

i o Will not be shown
1| emerca in life demo

+FSoE

EtherCAT

EtherCAT +FSoE

FSoE master
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ctrIX SAFETY (Part 3/3)
Solution using safe fieldbus FSoE

Life Demo
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Topology and Layout of Life Demo

SAFEX-C.15 FSoE-Master SAFEX-C.15 FSoE-Slave
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo: Engineering and Firmware Versions used

Version ctrlX SAFETY Engineering

@ About ctriX SAFETY Engineering

ctrlX SAFETY

Wednesday, September 7, 2022

020.04.21
(058 Microsoft Windows NT 6.2.9200.0

DC-AE/STS | 21.09.2022

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

Firmware ctrIX CORE
1.12.3
EtherCAT : :
Get access to I/Os and drives via EtherCAT fieldbus
X X
1123 U stall
PLC (
Develop and run PLC applications )
ctriX WEEIQ

1124 Uninsta 1.12.5
Motion OPC UA Server
Set up and commission axes and kinematics Provide data to an OPC UA Client

2.12.0 Uninstal
WeblQ Server App (Runtime App)
‘WebIQ Server App (Runtime App)

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

D BoschRexroth_ctrlX_SAFETY_SAFEX_C12_C15_ECAT.xml 18.03.2021 18:22 XML-Dokurmnent 406 KB
D BoschRexroth_ctrl¥_SAFETY_SAFEX_C12_C15_ModulesECAT.xml 22.04,2022 09:01 KXML-Dokument 770 KB
Firmware SAFEX-C.15 Firmware SAFEX-C.15
Diag AFE a i Diag AFEX a i
Log Book FBus Function Block Log Book FBus Function Block
Process image Process image FC | System Info Process image Process image FC | System Info
PAA Name Value PAA Name Value
Device Config CRC 1984607822 (0x754ABB4E) Device Config CRC 1984607822 (0x764ABEAE)
Transfer Counter 27 Transfer Counter 140
Serial Number 150000204 Serial Number 150000214
FW Version 10119 FW Version 10119
HW Version 4 HW Version 4
FPGA Version 207 FPGA Version 207
Lifetime [s] 2170939 Lifetime [ 1134082
Temperature MPU B [deg] 78
Temperature MPU B [deg] 74

rexroth
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo - Preparation: Clear program memory of ctrIX CORE
and Ctrl X SA F ETY Delete the program memory from the ctrIX CORE with reset

Home at ﬁ“ R bosehrercth  EN v (D) rexroth

Load an empty project into h—
SAFEX-C.1x control

Axes - Axis profiles - Kinematics - (©) EtherCAT
Bcicar - AdminiAd EtherCAT
Motion Axes not configured Axis profiles not configured Kinematics not configured Configure and analyze yoU\EtherCAT
& network
OPC UA Name: ethercatmaster
State: oP
PLC A A @ Message: Running
0 0
‘D":;[ Configure axes Configure axis profiles Configure kinematics - Configuration
oo =
v L3 FunctonsiSheess
2 SAFEX-C.15 (Master - Sheet 1
v = FastChannel Sheets
J ™
) SaPEN.C.15 Dbt - St 1 Manage app data 0 8 Avecreat\EN - O I'eXl'Oth

ACUVE Save to archive

= File view
Content

_&  Edit
Ly EtherCAT master Confirm resetting g

— Rese n emp figuration. The currently active
{&k PLC eset loads an empty configuration. The currently active app
14 data is overwritten

In order to load, some apps need to be stopped.
Ensure that all appliances are in safe state before proceeding!
You can then stop the different apps here.

:D Scheduler: Tasks, callables and timing settings

[ﬂ Scripts

& PLC

SFEN-C.15 (Mastr) - Sheet |
. A
1, Ethercat

) Scheduler Switch to ‘CONFIG

DC-AE/STS | 21.09.2022 rex rot h
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Solution using safe fieldbus FSoE

ctrl SAFETY

FSoE Master program
(Life Demo)
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo — FSoE master (SN15000204) program:
Wiring scheme

Termir Wiring Scheme | Functi 5 s Library

ment - Admin1{Administrator) - ctrlX SAFETY Engineering™

= Large icons| =

e

- [ e
> [ e e

- . SAFEX-C.15 (Master)

v [k Peripherals

E

¥ Input -
[ Emergency Stop 1 > & Input Auto-arrange
[ Emergency Stop 2
[ Emergency stop 3 Confirm Button
Output

u[Fs) Door Contrel

= = - e Winine
(& ereceney s Configuration Wiring

Fsne

~ 2] Functional Shests

Ll
N Q] SAFEX-C.15 (Master) - Sheet 1 Light Curtain E - =
A .{) FastChannel Sheets
L) SAFEX-C.15 (Master) - Sheet 1
mergency Stop 1 hd SAFEX- )
Replace Device
Search
Inputs - . Periph Device Interface

Can be used in FastChannel [
Type o [1nc ¥ Input Show device properties
Signal #1 # | SAFEX-C.15 (Master) - 10.0
S Cross Circuit Check 4 OFF Dielete Del
bEidd IR 4 Start Behaviour

Start Type Rename
Start test

“ Miscellaneous Hide item in Br:hr
Comment =]

4 Name Hide all of this type in Browser
Name [l Emergency Stop 1

Show all of this type in Browser

Ty
¥ (= Functional Sheets
.':} SAFEX-C.15 (Master) - Sheet 1
Ty

¥ (= FastChannel Sheets
.':} SAFEX-C.15 (Master) - Sheet 1

<
SAFEX-C.15 (Master) - Sheet 1 +

rexroth
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ctrlX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Life Demo — FSoE master (SN15000204) p
Configuration of FSoE

1 6 DC-AE/STS | 21.09.2022

© Bosch Rexroth AG 2022.

Window  Filter

Termi

properties of SAFEX

ument - Admin1{Administrator) - ctrlX SAFETY Engineering*

v .sAFEx-C.Is-Smmzm (Master)

oy T e
~ Input
[ Emergency Stop 1
mergency Stop 2
[ Emergency Stop 3
Output
. Slaves
~ =/ Functional Sheets
£ SAFEX-C.15-SN 150000204 (Master) - Sheet 1
v [2] FastChannel Shests
£ SAFEX-C.15-SN150000204 {Master) - Sheet 1

<
SAFEX-C.15-SN150000204 (Master

> &Mastﬁr
> Bi\av&Dw\cE
~ &\npul

Door Control

ight Curtain

Properties

3)|fi SAFEX-C.15-SN150000204 (Master)

rogram:
-C.1x control

Logical Device Address
Cycle Time

High Side

Output Level
Qutput Quality
SIL Level
Local Network
Slave Network Interface
FastChannel
Ethemet Port
[
SAFETYlink
Slave amount
UserEnableNO
Global Network

P
Miscellaneous

Comment
Name

Name

Switch OFf FSof Diagnose

Number of Analog Inputs

250us

500 ms T
Low Level 5V =

Qualityl

siL3

SAFETYlink

32000
192.168.1.1

192.168.1.1

SAFEX-C.15-5N150000204

X679 Y7

rexroth
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE

Life Demo — FSoE master (SN15000204) program:
onfiuration of FSoE slave SAFEX-C.1x control

Auto-arrange,

v . SAFEX-C.15-SN150000204 (Master)

v [ Peripherals
~  Input
[E8 Emergency Stop 1
mergency Stop 2
[E8 Emergency Stop 3
QOutput
Encoder
> Profile
~ & SAFEX-C Profile (Slave 1)
& Profile
3 Asis

P siaves
v ‘::'jv Functional Sheets
) SAFEX-C.15-SN150000204 (Master) - Sheet 1
v |2 FastChannel Shests
] SAFEX-C.15-N150000204 (Master) - Sheet 1

DC-AE/STS
1 7 © Bosch ReX

Terminal Scheme  \Wir

<
SAFEX-C.15-SN150000204 (Master

T Compilation

M SAFEX-C.12

ﬁ SAFEX-C.15

v b Slave Device
R s
v & 0
> bnw
> bﬂe(khnff
v b Bosch Rexroth
[ m SAFEX-C.1x Slave
> bkﬂllmmgen
> bWeidmu\lzr

* 1
o 8ms

—
# | saFex-C profile |

Slave Address 1 *
Watchdog time o 200
Connection ID 1: =]

Config Type 0 | ok using SRA

Miscellaneous

Comment a
Name
Narme [ SAFEX-C.1x Slave

rexroth
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus

FSoE
Life Demo — FSoE master (SN15000204) program:

er - Admin (Administrator) SAFETY Engineering™

Functional Scheme: Functional exchange SAFEX<->CORE

® Tl

Auto-arrange

AFEX-C.15-5N150000204 (Master)

v (R peripherals
¥ Input
" Emergency Stop 1
[ Emergency Stop 2
" Emergency Stop 3
Output
Encoder
¥ Profile

v @ SAFEX-C Profile (Slave 1) | =

Functional Scheme

Funciional Output/-

CORE to SAFEX

=
v asm Functions
- Global Network
<> SMMC Terminal Out
v E. Fieldbus Network

<ﬂ> Functional Input
\® Functional Output/Message Data

D Profile E FSoF Disconnect
3 nvis | .
v Logic
s &
v =/ Functional Shests
v A:] SAFEX-C.15-SN150000204 (Master) - Sheet 1
B Emergency Stop 1

=1 EXCLUSIVE OR Block
&l
5 Emergency Stop 2
" Emergency Stop 3

FLIP FLOP Block
& AND Block 1 SAFEX to CORE (th Flop
R Restart 1

1 Logicsl 1 Block
(9% ESopl | = -
= ESapl (1)

AND Block
&

|1 configurabie Boolean

b msor2 2]

= ESop2 (1)
ok Esom3 2]

= ESap3 (1)
4 Functional Gutput/Message Data 1
& Functienal Input 1
1. Logical 1Block 1

ok e )

% Restart (1)

v =/ FastChannel Sheets
A:] SAFEX-C.15-SN150000204 (Master) - Sheet 1

<

SAFEX-C.15-5N150000204 (Master

N150000204 (Master) Compiled

rexroth
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus
Life Demo — FSoE master (SN15000204) program:

Functional Scheme (nhew shee

= Master - Admin

v m SAFEX-C.15-SN150000204 (Master)

v [ Peripherals
¥ Input
" Emergency Stap 1
" Emergency Stop 2
" Emergency Stop 3
Output
Encader
¥ Brofile
v > SAFEX-C Profile (Slave 1)
& Profile
3 Axis
. Slaves

v |5 Functionsl Shests
v () SAFEX-C.15-SN150000204 (Master) - Sheet
& Emergency Stap 1
" Emergency Stop 2
" Emergency Stop 3
(£ AND Block 1
R Restart 1
(o ESop? |y
= ESop1 (1)
(= ESopl 2)
(om Esop2 =)
= ESop2 (1)
1= ESop2 (2)
(a5 Esop3 =y
1= ESop3 (1)
| ESop3 @)
< Functional Qutput/Message Datz 1
4> Functional Input 1
A, Logical 1 Block 1
|0k Restart | =)
= Restart (1)
) FsoE
< SAFEX-C Profile (Slave 1)
(0% EStop1_SN214 | =)
= EStop_SN214 (1)
|82 EStop2 SN214 =
(=% EStop2_SN214 (1)
0% EStop3_SN214 | =

1 9 DC-AE/STS |
© Bosch Rex]

SN150000204 (Master)

to FSoE Slave
SN150000214

from FSoE Slave
SN150000214

TG

EEbBEED

[

Y

XD

g

vEEEEL

g

zeeTER

LFSOoE"“ used)

FETY Engineering™

-
v &sm Functions
~ al

<> MC Terminal Out
~ B Fieldbus Network
<b|> Functional Input

@ Functional Output/Message Data

E FSoE Disconnect

Just a dummy program

v & Safety Monitorings
[EDM] External Device Monitoring
@ Multiaxes Position Menitoring

> & Muting Functions

> G Groups

> a Group Interface

(7 Terminals

o Terminal In
(-]

mpO Terminal Qut
(-]

I EStop1_SN214

Connector Type 0 [ Digital

4 Miscellaneous

Connector Orientation 0 [Left

Comment
4 Name
MName

Text color

rexroth
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Solution using safe fieldbus FSoE

ctrl SAFETY

FSoE Slave program
(Life Demo)
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus
Life Demo — FSoE slave (SN15000214) program:

Local Network settings

Window Filter

21

DC-AE/STS |
© Bosch Rex

R, Zoom In.

v |2 Functional Sheets

v (] SAFEX-C.15-SN150000214

" Emergency Stop 1
& Emergency Stop 2
" Emergency Stop 2
& AND Block 1
R Restart 1
4 Functional Output/M
& Functional Input 1
. Logieal 1 Block 1
2% ESepl

12k ESop (1)
2% ESop2

12k ESop2 (1)
2% ESop3

12k ESop3 (1)
2% Restart

(28 Restart (1)

v [Z] FastChannel Sheets
v [ SAFEX-C.15-SN15000021

[ Emergency Stop 1
" Emergency Stop 2
" Emergency Stop 2

SN150000214 (Master)

Propertes
[ Primary/Secondary Interf

Functional Inputs over
Safe Slave Protocol
Extended Frotacel
Safe
Logic Data input

Address (1.65535)
Device Status.
Name.
Name

EthercAT
FSoE Master

o

Primary Interface

FicE

<

%its

10
[=]

Primary/Secondary Interface

SAFEX-C.15-5N130000214 (Master

T Compilation

/1 CRC : 1781005496 (0x6A27FCBE)

E_Slave - Admin1{Administrator)

v &ﬂﬂXSAFETV
M SAFEX-C.12

Properties

JIfi SAFEX-C.15-SN150000214 (Master)

Logical Device Address
Cydle Time
Number of Analog Inputs
High Side
Switch Off FSoE Diagnose
0SS0 Test Pulse
0SSE Period
Qutput Level
Outpr
SIL Level

Local Network
Slave Network Interface
FastChannel
Ethernet Port
P

SAFETYlink
Slave amount
UserEnableNO

Global Network
[

Miscellaneous

Comment

So@ooo9o9oaag

250 us
500 ms

Low Level 5V

Quality!

siL3

SAFETYlink

32000
192.168.1.1

192.168.1.1

FSoE

rexroth

A Bosch Company




ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE

Life Demo — FSoE slave (SN15000214) program:
Wiring scheme (for Life Demo test same as master)

Window  Filter
@, Zoom In
S, Zoom Out
o

v 3 Local Network

-]
(j., Primery/Secondary Interface

~ (R peripherals
~ Input
(&8 Emergency Stop 1
(& Emergency Stop 2
&8 Emergency Stop 3
Output

oo

~ 12 Functionsl Shests
~ [ SAFEX-C.15-SN150000214 {Master) - Sheet 1
&7 Emergency Stop 1
[0 Emergency Stop 2
(&0 Emergency Stop 3
8 AND Block 1
R Restart 1
<® Functional Qutput/Message Data 1
> Functional Input 1
(1. Logical 1 Block 1
24 ESopl
12 ESop1 (1)
= ESop2
12 ESop2 (1)
2% ESop3
12 ESop3 (1)
4 Restart
(2% Restart (1)
¥ [5] FastChannel Sheets
v [ SAFEX-C.15-5N150000214 {Master) - Sheet 1
" Emergency Stop 1
(# Emergency Stop 2
(&7 Emergency Stop 3

2 DC-AE/STS |
© Bosch Rex]

SAFEX-C.15-SN150000214 (Master) mpiled

Auto-arrange

§

SAFEX-C15-SN150000214 (Master)

o

Lib

e

m
 Door Contral

Properties

1|/fi SAFEX-C.15-SN150000214 (Master)

Logical Device Address
Cycle Time

Number of Analog Inputs

055D Test Pulse
055D Period
Output Level
Output Quality
SIL Level
Local Network
Slave Network Interface
FastChannel
Ethernet Port
[
SAFETYlink
Slave amount

UserEnableNO
Global Network

P
Miscellaneous

Comment

Switch Off FSoE Diagnose

*

250 s

500 ms

Low Level 5V
Qualityl

si3

[ sarETYViink
32000
192168.1.1

192.168.1.1

rexroth
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE

Life Demo — FSoE slave (SN15000214) program:
Functional Scheme: Functional exchange SAFEX<->CORE

Window Filter

OF _Slave - Admin1{Administrator) - ¢

Auto-arrange

SAFEX-C.15-SN150000214 (Master)

v 1 ol Network

1}
4 Primary/Secondary Interface

v QR peripherals
v Input
& Emergency Stop 1
(& Emergency Stop 2
& Emergency Stop 2
Output

. loves

¥ = Functional Shests
v [ SAFEX-C.15-5N150000214 (Master) - Sheet 1
" Emergency Stop 1
[ Emergency Stop 2
[ Emergency Stop 2
(& AND Block 1
R Restart 1
< Functional Output/Message Data 1
&> Functional Input 1
|, Logical 1 Block 1
2% ESop1 =)
128 ESop1 (1)
S| ESop2 =)
12 ESop2 (1)
9% ESop3 =)
12 ESop3 (1)
anp R;eslart:i
= Restart (1)
¥ ] FastChannel Sheets
v [ SAFEX-C.15-SN150000214 (Master) - Sheet 1
[ Emergency Stop 1
(&7 Emergency Stop 2
[ Emergency Stop 2

23 DC-AE/STS |
© Bosch Rex

<

pree——— e ]

Funcionsl Outpur/-

SAFEX to CORE

SAFEX-C.15-SN150000214 (Master

1005496 (Ox6A27FCBE)

SAFETY Engineering®

v & Safe Functions

IC Terminal Out

v & Fieldbus Network
@ F-Bus Input
® F-Bus Output

CORE to SAFEX <N> Functional Input

® Functional Output/Message Data

Pr

[ Primary/Secondary Interface

Primary XF28/29

Protocol Type [Ethercar

Extended Protocel [ FsoE Master

Secondary XF30/31
Enabled
Functional Inputs

Functional Inputs over [ Primary Interface

Safe Slave Protocol

Extended Protocol # FsoE

Safe

Logic Data Input 96 bits

Logic Data Output 96 bits

Address (1.65535)
Device Status

10

a
a
Size of 1/0 Data Segments [ | 64 bits
=]
a

Name

Name 0 Primary/Secondary Interface

rexroth
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus
Life Demo — FSoE slave (SN15000214) program:
Functional Scheme (hew sheet ,FSoE" used)

FSoE Slave - Admin1(Administrator) - ctrl

v JIE SAFEX-C.15-SN150000214 (Master)
v L Lol Network

a
1, Primany/Secondary Interface

v [ Peripherals
v Input
(& Emergency Stop 1
" Emergency Stop 2
(& Emergency Stop 2
Output.
aves
Functional Sheets
v ) SAFEX-C.15-SN150000214 (Master) - Sheet 1
(&7 Emergency Stop 1
[ Emergency Stop 2
(&7 Emergency Stop 2
(& AND Block 1
R Restart 1
<® Functional Cutput/Message Data 1
< Functional Input 1
|, Logical 1 Black 1
o= ESop’ =
(== ESop1 (1)
(= ESop1 (2)
o= ESop2 | =
(== ESop2 (1)
|2 ESop2 (2)
o= ESop3 | =
(= ESop3 (1)
|2 ESop3 (2)
o= Restart | =
(2 Restart (1)
) FsoE
< F-Bus Qutput 1
& F-Bus Input 1
o= EStop1_SN204 | =
|2 EStop1_SN204 (1)
o= EStop2 SN204 | =
|2 EStop2_SN204 (1)
o= EStop3_SN204 | =
|2 EStop3_SN204 (1)

SAFEX-C.15-SN150000214 (Master) Nc

to FSoE Master
SN150000204

15-5N150000214 (Master

J// CRC: 1781005496 (0x6A27FCBE)

from FSoE Master
SN150000204

justa dummy prog

EaT

v & Safe Functions
. .

O SMMC Terminal Out
v & eldbus Network
\@ F-Bus Input
-\_® F-Bus Output
<ﬂ> Functional Input

@ Functional Output/Message Data

¥ Reset from network

E FSoF Disconnect
> [5 Logic
> & Safety Manitorings
> Q Groups
> Q Group Interface
|7 Terminals

omp Terminal In

| Terminal Out
(-~

X:1160 V870 7

FSoE

rexroth
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Solution using safe fieldbus FSoE

ctrl CORE

|O-configuration
(Llfe Demo)
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: ctrlX 10- Engineering
|O- Configuration

[H Add Device

Name ‘SAFE)LCIS

B3 C.\DatenDi as\SToSyncOrdner ctriX-5AFETY\Web Seminar 2022_09_21\Prograrn  acton

File Edit View Project Build Online Tools Window Help o 0% IS G
. 5 5 - = String for a full text search \ Vendor | <All vendors>
;i% = n é SRR = ] ?';B ?:' D o |® Name Vendor Version Description
=~ i Fieldbuses = Ch\DatenDias\ ST SyncOrdner, ctriX-SAFETY\Web Seminar 2022_09_21\Programms\CORE\Test_|C.p
= puty EtherCAT
Devices = adi dave File Edit View Project Build Online  Tools  Window  Help
= [ Bosch Rexroth AG

" et S B ctos e o B &~ & BEX[ALGARY OIv%tms

=[d ctrix_CORE (ctrix CORE 10 Configuration) - 3 i 110 COREpue Modkies (XCoood)
= ethercatmagtee fEthorc AT Maotac [ cirX 1/0 Digital Inputs {(XI ocood)

3:' Cut #-[d ctrlX 1/O Digital Outputs (X200
#- [ ciriX 1/O System Modules (XI8:00000) Dewvices

En} Co +- [ HydraulicDrive HDx 17/HDx 18/HDx 19 =

FY #- [ HydraulicDrive HDx20 CoE = _@ Tesi IO

Paste +- [ HydraulicDrive HDx20 Sof )
f -3 it 2D FiherCAT Dvices =[] ctrix_CORE (ctrlX CORE I/0 Configuration)
. Delete +- [ IndraDrive MPX06/07VRS -

%08 IndraDrive MPXOSVRS == cthercatmaster (EtherCAT Master)

b= Properties... ¥ B IndraDrive MPx16/17 +-[F saFEX_C15_SN150000204 (SAFEX-C15)
#-[d IndraDrive MPx18/19 i i
+ (3 e Hpxz0/21 + [T [sAFEX_C15_5N150000214 (SAFEX-C15)
# [ IndraDrive MPx20/21 CoE
#- [ IndraDrive Power Supply

[ IndraDrive PSB2021 CoE
[ sarex

Update Device... \
[ Edit Object &

BgfTRexroth A6 Revision=16%00000010  EtherCAT Slave imported from Slave XML: BoschRexroth_ctrlX_SAFETY_SAFEX_C12_C15_ECAT.xml Device: SAFEX-C12SAFEX-C12
BoschRexroth AG  Revision=16#00000010  EtherCAT Slave imported from Slave XML: BoschRexroth_ctriX_SAFETY_SAFEX_C12_C15_ECAT.xml Device: SAFEX-C15SAFEX-C15

Edit Object With... + [ TR Electronic GmbH
+ - [ TRFlectronic
‘__"-1 Equalize project PC «-» ctrl¥ CORE... Group by category [] Display all versions(for experts only) [ ] Display outdated versions

([  MamesSAFEXC1S
. Vendor: Bosch Rexroth AG
Scan for Devices... Categories: Save

Version: Revision=15#00000010
- . Order Number: SAFEX-C15
-E Show online data Description: EtherCAT Slave imported from Slave XML: BoschRexroth_ctrlX_SAFETY_SAFEX_C12_C15_ECAT.xml Device: SAFEX-C155AFEX-C15
g’ Transfer field bus configuration
DC-AE/STS | 21.09.2022 rex rot h
© Bosch Rexroth AG 2022. Alle Rechte vorbehalten, auch bzgl. jeder Verfligung, Verwertung, Reproduktion, Bearbeitung, Weitergabe sowie fiir den Fall von Schutzrechtsanmeldungen.
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE

ctrlX CORE: ctrlX 10- Engineering
Plug device for FSoE Master Connection

5 % Ll C\DatenDias\ STSN SyncOrdner ctrlX-SAFETY\Web Seminar 2022_0%_21\Prograrmms\CORE\Test_|Q.project™ - ctrlX |/
File Edit View Project Build Online Tools Window  Help

2 H S N R =N R LY S B
Devices * 0 X
=3 Test 1o b

= ﬂi ctrlx_CORE (ctrlX CORE IO Configuration)
=5 ethercatmaster (EtherCAT Master)
=[] sAFEX_C15_SN150000204 (SAFEX-C15)

FSoE_Connection_10
FSoE_Connection_11
FSoE_Connection_12
FSoE_Connection_13 o1 Equalize project PC <-> ctrlX CORE...
FSoE_Connection_14
FanF Connection 15

[T Edit Object
Edit Object With...

: FSoE_Connection_1

: FSoE_Connection_2 ‘;% Eut

E FSof_Connection_3 Copy

E FSoE_Connection_4 Paste

E FSof_Connection_5 ¥ Delete

: FSoE_Connection_6 i i

E FSof_Connection_7 [z Properties..
4 FSoE_Connection_8 | Plug Device...
( FSoE_Connection_9 Dizable

4

E

4

E

4

£

DC-AE/STS | 21.09.2022
© Bosch Rexroth AG 2022. Alle Rechte vorbehalten, auch bzgl. jeder Verfligung, Verwertung, Reproduktion, Bearbeitung, Weitergabe sowie fiir den Fall von Schutzrechtsanmeldungen.
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE

ctriX CORE: ctrIX I1O-

Plug d

evice for FSoE

Engineering
Master Connection

DC-AE/STS |
© Bosch Rext|

m Plug Device

Name |F5oE7Ccnr|ach‘on71

Action
(@) Plug device () Update device

07t

‘Shing for a full text search | Vendor | <all vendors> >
Mame Vendor Version Description
= m Fieldbuses
= bk EtherCAT
= n,-ﬁ Module
[ Alignment Byte 5302 BoschRexroth AG 0 EtherCAT Module imported from Slave XML: BoschRexroth_ctrlX_SAFETY_SAFEX_C12_C15_ModulesECAT, xml Device: Alignment Byte 6302
[T FSoE Master Connection 1Byte In/1 Byte Out 14 bytes safety parameters 6204 BoschRexroth AG 0 EtherCAT Module imported from Slave XML: BoschRexroth_ctrlX_SAFETY_SAFEX_C12_C15_ModulesECAT. xml Device: FSof Master Connection 1 Byte In/1 Byte Out 14 bytes safety parameters 6204
[ FSoE Master Connection 1Byte In/1 Byte Out 32 bytes safety parameters 6210 BoschRexroth AG 0 EtherCAT Module imported from Slave XML: BoschRexroth_ctrl_SAFETY_SAFEX_C12_C15_ModulesECAT, xml Device: FSof Master Connection 1 Byte Inj1 Byte Out 32 bytes safety parameters 6210
[ FSoE Master Connection 1B8yte Inf1 Byte Out 5 bytes safety parameters 6207 BoschRexroth AG 0 EtherCAT Module imported from Slave XML: BoschRexroth_ctrlX_SAFETY_SAFEX_C12_C15_ModulesECAT, xml Device: FSof Master Connection 1 Byte In/1 Byte Out 5 bytes safety parameters 6207
[ FSoE Master Connection 1Byte In/1 Byte Out 5 bytes safety parameters 6208 BoschRexroth AG 0 EtherCAT Module imported from Slave XML: BoschRexroth_ctrlX_SAFETY_SAFEX_C12_C15_ModulesECAT, xml Device: FSof Master Connection 1 Byte In/1 Byte Out 5 bytes safety parameters 6208
[l FSoE Master Connection 1Byte In/1 Byte Out 8 bytes safety parameters 6200 BoschRexroth AG 0 EtherCAT Module imported from Slave XML: BoschRexroth_ctrlX_SAFETY_SAFEX_C12_C15_ModulesECAT, xml Device: FSof Master Connection 1 Byte In/1 Byte Out 8 bytes safety parameters 6200
[ FSoE Master Connection 1Byte Inf1 Byte Out 8 bytes safety parameters 6201 Bosch Rexroth AG 0 EtherCAT Module imported from Slave XML: BoschRexroth_ctrly_SAFETY_SAFEX_C12_C15_ModulesECAT, xml Device: FSof Master Connection 1 Byte Inf1 Byte Out 8 bytes safety parameters 6201
[ FSoE Master Connection 1Byte In/1 Byte Out 8 bytes safety parameters 6209 Bosch Rexroth AG 0 EtherCAT Module imported from Slave XML: BoschRexroth_ctrlX_SAFETY_SAFEX_C12_C15_ModulesECAT, xml Device: FSof Master Connection 1 Byte In/1 Byte Out 3 bytes safety parameters 6209
[ FSoE Master Connection 10 Bytes Inf10 Bytes Out 0 byte safety parameter 6205 Bosch Rexroth AG 0 EtherCAT Module imported from Slave XML: BoschRexroth_ctrly_SAFETY_SAFEX_C12_C15_ModulesECAT, xml Device: FSof Master Connection 10 Bytes In/10 Bytes Out 0 byte safety parameter 6205
[T |F50E Master Connection 12 Bytes Inf12 Bytes Out 0 byte safety parameter 5208 BoschRexroth AG 0 EtherCAT Module imported from Slave XML: BoschRexroth_ctrlX_SAFETY_SAFEX_C12_C15_ModulesECAT. xml Device: FSof Master Connection 12 Bytes Inj12 Bytes Out 0 byte safety parameter 6208
[T FSoE Master Connection 12 Bytes In/3 Bytes Out 07 bytes safety parameters 6206 Bosch Rexroth G 0 EtherCAT Module imported from Slave XML: BoschRexroth_ctrlX_SAFETY_SAFEX_C12_C15_ModulesECORT. xml Device: FSof Master Connection 12 Bytes In/8 Bytes Out 07 bytes safety parameters 6206
ﬁ FSoE Master Connection 14 Bytes Inf14 Bytes Out 0 byte safety parameter 6214 Bosch Rexroth AG a EtherCAT Module imy * Lo +EEal Mactar o oo 14 Rotac Tn 14 Butac Ok OUbe cafeh 21
ﬁ FSoE Master Connection 2 Bytes In/2 Bytes Out 0 byte safety parameter 5202 Bosch Rexroth AG o EtherCAT Module im EtherCAT Module imported fro m_SIaVE_XM L E_ns(hRefmtl}(trH(ﬁSAFETYﬁ FEX_C12_C15_ModulesECATxml Device: FSoE Master Connection 12 Bytes In/8 Bytes Out
ﬁ FSoE Master Connection 8 Bytes Inf2 Bytes Out 06 bytes safety parameters 6219 Bosch Rexroth AG a EtherCAT Module imported from Slave XML: BoschRexroth_ctriX_SAFETY_SAFEX_C12_C15_ModulesECAT. xml Device: FSoE Master Connection 8 Bytes In/2 Bytes Qut 06 bytes safety parameters 6219
< >
Group by category [ ] Display all versions(far experts only) [ ] Display outdated versions
ﬁ Name: FSoE Master Connection 12 Bytes Inf12 Bytes Out 0 byte safety parameter 6208
Vendor: Bosch Rexroth AG
Categories: Module
Version: 0
‘Order Number: 12 Bytes In/12 Bytes Out §
Description: EtherCAT Module imported from Slave XML: BoschRexroth_ctrlX_SAFETY_SAFEX_C12_C15_ModulesECAT.xml Device: FSoE Master Connection 12 Bytes Inf12 Bytes Out 0 byte safety parameter 6208 —
Plug selected device into the slot
FSoE_Connection_1
(You can select another target node in the navigator while this window is open.)
Close

rexroth
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: ctrlX 10- Engineering
Plug device for FSoE Slave Connection

L=} C:\DatenDias\STS4\SyncOrdner\ctrlX-SAFETY\Web Seminar 2022_09_21\Programms\CORE\Test_IO.project™ - ctrlX |/0 Engineer
File Edit View Project Build Online Tools Windew Help

BFE &S|~ & BBX | BGas a0

Deviees
= Testio
= [ ctrlx_CORE (ctrix CORE 1/O Configuration)
== ethercatmaster (EtherCAT Master)

+ [ saFEx_C15_SN150000204 (SAFEX-C15)

= [0 sAFEX_C15_SN15000021¢ (SAFEX-C15)
FS0E_Connection_1_1
FSo _Connection_2_1
FSoE_Connection_3_1
FSoE _Connection
FSoE _Connection
FSoE_Connection_6_1
FSoE_Connection_7_1
FSoE_Connection_8_1
FSoE_Connection_5_1
FSoE_Connection_10_1
FSoE _Connection_11_1
FSoE_Connection_12_1
FSo _Connection_13_1
FSoE_Connection_14_1
FSo _Connection_15_1
FS0E_Connection_16_1
FSo _Connection_17_1
FSoE_Connection_18_1
FSo _Connection_13_1
FSoE_Connection_20_1
FSoE_Connection_21_1
FSoE_Connection_22_1
FSoE_Connection_23_1
FSoE_Connection_24_1
FSoE_Connection_25_1
FSof_Connection_26_1
FSoE_Connection_27_1
FSo _Connection_25_1
FSoE_Connection_23_1
FSo _Connection_30_1
FS0E_Connection_31_1
FSo _Connection_32_1

AARARARARRAARRARARARARARARAARRARRARARARARAR

SAFEX_C15_C12 as_FSoE_Slave_Connection_1 c
[ Slave_Process_Data_Modules_2 (Master-to-Master Cor & cu
[ Slave Process_Data_Modules_3 (Functional Inputs/Ou Copy
B Paste
X Delete
[ Properties...
POUs | 4 Devices [ PlugDevice...
Messages - Total 0 error(s), 0 warning(s), 2 message(s) Disable Device k
i Edit Object
Ethercat - [@vemer O i
DC-AE/STS | 21.09.2022 P~ Edit Object Wit — rex rot
. . escription
© Bosch Rexroth AG 2022. Alle Rechte vorbehalten, auch bzgl. jeder Verfiigun - 4 Equalize project PC <-> ctrlX CORE.., Itzrechtsanmeldungen.
Compilation completed - 0 error, 0 warnings
Field bus dowrload started
A Bosch Company




ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrlX CORE: ctrlX 10- Engineering
Plug device for FSoE Slave Connection

m Plug Device x
El

Name | |°
Action

cvice (@ Plug device () Update device

[5tring for a ful text search | vendor | <allvendors> v
Mame Vendor Versicn Description
=i Fieldbuses
=i bl EtherCAT
= m-a‘; Module
: ﬁ FSoE Slave Connection 12 Bytes In/12 Bytes Qut Bosch Rexrath AG ] EtherCAT Module imparted from Slave XML: BoschRexroth_ctrlX_SAFETY_SAFEX_C12_C15_ModulesECAT. xml Device: FSoE Slave Connection 12 Bytes In/12 Bytes Out

Group by category [] Display all versions (for experts only) [] Display outdated versions

Please select 2 device from the fst above.

#  (You can select another target node inthe navigater while this window is open.)

Plrg Device _
I rexroth
© Bosch Rexroth AG 2022. Alle Rechte vorbehalten, auch bzgl. jeder Verfligung, Verwertung, Reproduktion, Bearbeitung, Weitergabe sowie fiir den Fall von Schutzrechtsanmeldungen.
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus
ctrlX CORE: ctrlX 10- Engineering

|O- Configuration

I 1\ DatenDias\STS\SyncOrdner\ctrlX-SAFETY\Web Serninar 2022_09_21'\Programms\CORE\Test_|O.project - ctrlX 1/O Engineering

File Edit View Project Build Online Tools Window Help

SEEIEIGERE Y R - T e

Test 0 !

=[] ctrbx_CORE (ctrlx CORE 1/0 Configuration)
= 3= ethercatmaster (EtherCAT Master)
* [ SAFEX_C15_SN150000204 (SAFEX-C15)
+- (] [sAFEX_C15_SN150000214 (SAFEX-C15)

DC-AE/STS | 21.09.2022

®WH FSoE_Connection_1 /V¢ ethercatmaster X

General Sync Unit Assignment  Distributed Clocks  Bus diagnostics  EoE CoE Diagnostics  Slave Statistics oIm’urmaﬁnn

Master
‘ Init || Pre-OP H Safe-OP || ap | Current state: Message: | Running | - ‘

Slaves

(@) Configuration (") Online

soe e Jomwotme e s [oopmtel ]
. SAFEX_C15_SN150000204 SAFEX-C15 1001 oP
. SAFEX_C15_SN150000214 SAFEX-C15 1002 oP

© Bosch Rexroth AG 2022. Alle Rechte vorbehalten, auch bzgl. jeder Verfiigung, Verwertung, Reproduktion, Bearbeitung, Weitergabe sowie fiir den Fall von Schutzrechtsanmeldungen.
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE

ctrIX CORE: PLC Engineering
Include I/O configuration

0 S

File Edit View Project Build Online Debug Toeols Window Help

BEeE S o X MRS ANANNB0EBTE ) aX[(E5=

Devices - 1 x
=) Test AC -
=[] cirlx_CORE (ctrlx CORE)
=-E0 PLC Logic

E I3 CheckFunctions

.TJ Library Manager

PLC_PRG (PRG)

SAFEX_Diagnosis (FE)

@ Task Configuration
=% MairTask (IEC-Tasks)

“H] pLC_PREG
-[JJ Datalayer_Realtime

Edit v [[5 online from ctrix cORE..,
[J  Real-time data in I/O view... {5 Insert all data again...

Show status @ Offline from file...
» Delete

Properties...

Disable Device
Update Device...
Edit Object

Edit 10 mapping
Import mappings from C5V...
Export mappings to C5V...

e

Equalize project PC <-» ctrlX CORE...
33 DC-AE/STS | 21.09.2022

© Bosch Rexroth AG 2022. [  Insert templates..,

von Schutzrechtsanmeldungen.
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrIX CORE: PLC Engineering

Change cycle time from 200ms to, e.g. 20ms (otherwise FSoE is not running)

B3 5 DatenDias\ STSM SyncOrdnerctrlX-SAFETY\Web Seminar 2022_09_21\Programms\CORE\Test_PLC.project® - ctrlX PLC Engineering
File Edit View Project Build Online Debug Teols Window Help
Bed & oo dBBRX(AGALSIAAAR - 0

F»aR[(E==E2Z > WMVYHS

Devices -~ 0 X @ MainTask x]
__@ Tast ALC || Configuration
=1 ctrix_CORE {ctrlX CORE)
_"@}] PLC Logic Priority ( 20.39 ): |30 Task group | [EC-Tasks ~
= a Application
£/ CheckFunctions Type
i) Library Manager | Cydlic V| Interval (e.g. t#200ms) |F'-':J
PLC_PRG (PRG)
SAFEX_Diagnosis (F8) Watchdog
-@ Task Configuration [ Enable
=-§% MainTask (IEC-Tasks)
@ PLC PRG Time {e.g. t£200ms) |20

o D] Datalayer_Realtime Sensitivity |1

= ﬂ ethercat_master_instances_ethercatmaster (Datalayerlser)

[J SAFEX_C15_5N150000204 (DatalayerMode)

[ FSoE_Connection_1 (Datalayerhode)
[ Slave_Process_Data_Modules (DataLayerNode)
] Slave_Process_Data_Modules_1 (DataLayerMode) pOU
[ SAFEX_C15_SM150000214 (DatalayerMode)
- |J SAFEX_C15_C12_as_F5oE_Slave_Connection_1 {Datala @ PLC_PRG
(3 Slave_Process_Data_Modules_2 (DatalayerhNode)
[ Slave_Process_Data_Modules_3 (DatalayerMode)

gk Add Call 3 Remove Call (2] Change Call | & MovelUp & Move Down | = Open POU
. g P P

Comment

DC-AE/STS | 21.09.2022

© Bosch Rexroth AG 2022. Alle Rechte vorbehalten, auch bzgl. jeder Verfligung, Verwertung, Reproduktion, Bearbeitung, Weitergabe sowie fiir den Fall von Schutzrechtsanmeldungen.
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrIX CORE: PLC Engineering
Declaration of Arrays at FSoE Input adresses

B3 C:\DatenDias\STSA\SyncOrdner\ctriX-SAFETY\Web Seminar 2022_09_21\Programms\CORE\Test_PLC.project” - ctrlX PLC Engineering - X
File Edit View Project Build Online Debug Tools Window Help

e & » = dBEX (A RS R 2y mps
Devices - 1 x [J FSoE_Comnecton_L % | - [E] PLCPRG x| - ‘ Visualization Toolbox > B X
= O TestAc || ® Datalayertiode /0 Mapping  DatalayerNode Parameters  Status @ Information 1|  PROGRAM PLIC_PRG RE [ )
= [ ctrix_CORE (ctrix CORE) . 8 VAR
3 Find ey Show all E FSoE_Mastersi15000 OF BYTE:
Bl PLcLogic i
=€} Application Variable Mapping  Channel Address  Typ | E2a o002040utput: AT OF BYTE:
#20) CheckFunctions * 4 FSoE ._12_Bytes_In.FSoE f ust FSoE_S1aveSlI5000214Tnpuc oF BiTE;
i vbrary Manager * FSoE_SafetySlaveMessage_12 Bytes In.Datal 0 %IXLO BT - FSoE_S1aveSHL50002140utput OF BYTE:
2] pLe_prG (RG) ] FSoE_SafetySlaveMessage_12_Bytes_In.Datal_1 XLl BIT of
SAFEX_Diagnosis (B * FSOE_SafetySlaveMessage_12 Bytes_InDatal 2 %XL2  BIT s bClearErrorsN15000204 AT $QK76.0: BOOL;
=-[# Task Configuration - FSoE_SafetySlaveMessage_12 Bytes In.Datal_3 %IXL3 BIT 1] bClearErrorSN15000214 AT %QX170.0: BOOL:
= MainTask ([EC-Tasks) bl FSoE_SafetySlaveMessage_12_Bytes_In.Datal_4 %INL4 BIT 11 bClearError: BOOL;
8 pic Pre [l FSoE_SafetySlaveMessage_12_Bytes_In.Datal 5 %IXL.5 BIT =
- 13] r :
= [§1 Datalayer Realtime 5 FSoE_SafetySlaveMessage_12_Bytes_In.Datal 6 SN BT ZDSAFEX Diagnosis 3 SAFEL_Diagnosis;
14] DSAFEX_Diagnosisgff SAFEX_Diagnesis;
= 4] ethercat_master_instances_ethercatmaster (DatalayerUser) % FSoE_SafetySlaveMessage_12_Bytes_In.Datal_7 %IXL7  BIT | e over
= [J SAFEX_C15_SN150000204 (DataLayeriode) * FSoE_safetyslaveMessage_12 Bytes_In.Datal § %I2.0 BIT - 100% [ v
[ FSoE_Connection_1 (Datalayerhiode) ] FSoE_SafetySlaveMessage_12 Bytes In.Datal 8 %lx2i  BIT 1/ Mapping Foa
(3 Slave_Process_Data_Modules (DatalayerNode) “ FSOE_SafetySlaveMessage_12 Bytes_In.Datal_10 %22 BIT 2
(3 slave_Process_Data_Modules_1 (DataLayerNode) [ FSoE_SafetySlaveMessage_12_Bytes In.Datal_11 %IX23 BIT 3
=[] SAFEX_C15_SN150000214 (DatsLayerhode) <P NI & from F5o! o FSoE-Master
3 SAPEX_C15.C12. 35 FSoE.Siave_Connection_1 (atala ‘ ; y s erSN150002040utput:= FSoE_SlaveS15000214Tnput;
ample for functional exchange
3 Save_Process_Data_Modules_3 (DateLayerNode) ‘4 = Creste new varisble “ = Mapto existing variable bClearErrors
Frrors
< >
[J  SAPEX_C15 C12 as FSoF Save Commecton_1 X | ~ call Functionblocks for Diagmosis
= Datalayertode [/O Mapping  DataLayerNode Parameters  Status @) Information £DSAFEX Diagnosis SN204(
_ 1z Functionaloutput:= ADR(:IWAQ),
Find Filter Show all - 14 Mode—> |
15 =
Varizble Mapping  Channel address /T, ii“mmr s I
e a .
=B FSoE_SlaveMessage_12_Byte_.FSoE_Slave_CMD %IB74 ue 17 RunIntern=> ,
* FSoE_SlaveMessage_12 Byte_Datal 0 %IX75.0 B0 18 Run=:
[ FSoE_SlaveMessage_12_Byte_.Datal 1 wngsi e 19 Stop=> ,
bl FSoE_SlaveMessage_12_Byte_Data1_2 %IX75.2 BD 20| LiveCounter-
[ FSoE_SlaveMessage_12 Byte_Datal 3 %IX75.3 4 ErrorCode=> ,
5 FSoE_SlaveMessage_12_Byte_Datal 4 SEINT5.4 BT Communication0k=> ) ;
] FSoE_SlaveMessage_12_Byte_Datal_5 %IX75.5 BD - .
» - o DamLe wpoee gD 0t TDSATEX Diagnosis SH2li(
FSoE_slaveMessage_12 Byte_Datal. : FunctionalOutput:= ADR{:IW114),
] FSoE_SlaveMessage_12 Byte_Datal 7 %IX75.7  BL v
b FS0E_SlaveMessage_12 Byte_Datal § X760 8L Fatalfrzoz=> ,
% FSoE_SlaveMessage_12 Byte_Datal 9 %X76.1 BT Alarm=> ,
*» FSof_SlaveMessage_12_Byte_Data1_10 %IN76.2 BT RunIntern=> ,
[ FSoE_SlaveMessage_12 Byte_Datal_11 %IX76.3 BT Run=:
i a1 Stop=> ,
32 LiveCounter=> ,
] Always updatevariables |Use parent device setting 3 ErrorCode=>
34 CommunicationOK=> )
g = Create new variable " =Mapto existing variable 35, ' 0items
< > 100 % [ B Properties @) visusization Tookbox |
[ Messages Total 0 erors), 0 waring(@), 7message(s) < ool
Project an ctriX CORE - |© 0enorts) [ @ 0 waming(s) [@ 2messagels) || X ¥
Description Project Object Position
DC-AE/STS ||« > || @ synchvonizng the project from the PC to the control: 192,168, 1.1.
P 8 Synchronizing the project on the control was completed successfuly.
© Bosch Rex/2ees [Bros .
Device user: boschrexroth Lastbuild: € 0 8 0  Precompile o @ Project user: (nobody) NS Ln1l Col37 Ch19 Q Egl
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrIX CORE: PLC Engineering

Declaration of Arrays at FSoE Output adresses

BB (1 DatenDias\STS4\SyncOrdnerictriX-SAFETY\Web Seminar 2022_09_21\Programms\CORE\Test_PLC.project” - ctrlX PLC Engineering - X
File Edit View Project Build Online Debug Tools Window Help
BEeE & v o f BEX(ANAE R YRR ¥ r a X 2 o2
Devices -1 x ] FSof_Comnecton 1 x| ~ |5 Pepre x - ‘ Visualization Toobox -1 x
=3 restAc ~|| = DatalayerNode /O Mapping  Datalayerhode Parameters  Status @) Information 1|  PROGRAM PIC_FRG ~E] B
=@ ctrix_CORE {ctrix CORE) . S
~ B0 picLoge ) il Show al E FSOE_MastersN15000204Input OF BYTE; =
€ Application Variable Mapping  Channel Address T 4 FSOE_MasterSN150002040utput. OF BYTE;
+ 2 ChedFunctions # 4y FSoE_SafetySlaveMessage_12_Bytes_In.FSof_SlaveCRC_S %IW24 U < » P2l Iopuc OF BYTE;
) Library Manager + FSOE_SafetySlaveMessage_12_Bytes_In.FSOE_SlaveConnectionlD um FSoE_S1aveSNLS0002140uTput OF BYTE:
PLC_PRG (PRG) + " FSOE_SafetyMasterMessage_12_Bytes_Out.FSoE_MasterCommand Us1 B
SAFEX_Diagnasis (FE) "% FSoE_SafetyMasterMessage_12 Bytes_OutDatal 0 %QXLO  BIT g EClearErrorsNL5000204 20XTEL0 BOOL;
{54 Task Configuration K FSOE_SafetyMasterMessage_12 Bytes OutDatal_{ %QXL1  BIT 9] BClearErrorsNL5000214 AT 3QEL70.0: BOOL;
=-§ MainTask (IEC-Tasks) '] FSoE_SafetyMasterMessage_12_Bytes_Out.Datal_2 HONL.2 BIT 11 bClearError: BOOL:
@ pLC_PRG e FSoE_SafetyMasterMessage_12_Bytes_OutDatal_3 %WQXL3  BIT =
_ - 13] :
= (i) DataLayer_Realtme 3 FS0E_SafetyMasterMessage_12_Bytes_OutDatal 4 %wQx14 BN RSAEEX Diagnosis SN2g SAFEX Diagnosis
= 14 BSAFEX_Diagnosis sigll: SAFEX _Diagnosis:
=43 ethercat_master_instances_ethercatmaster (DataLayerUser) k4 FSoE_safetyMasterMessage_12_Bytes_OutDatal § %QXLS BIT 15| mDwAR y -
= [J SAFEX_C15_SN150000204 (DataLayerNode) ) FS0E_SafetyMasterMessage 12 Bytes_Out.Datsl 6 QK16 BIT - 100% @ v
-3 FSoE_Connection_1 (DatalayerNode) e FSoE_SafetyMasterMessage_12_Bytes_OutDatal_7 %WQKL7  BIT I /7 Napping Fook-Dagfl from FooE-Master to FSoE-Slave
Slave_Process_Data_Modules (DatalayerNode! FSoE_SafetyMasterMessage_12 Bytes OutDatl 8 %QX20  BIT 2 FSOE_MasterSN15000204Input;
s dules (0 de) "% fet )
"3 slave_Process_Data_Modules_1 (DataLayerNode) S FSoE_SafetyMasterMessage_12_Bytes_OutDatal § %QX2.1 BIT 3
=] SAFEX_C15_SN150000214 (DatalayerNode) < 4
[J SAFEX_C15_C1i2_as FSoE_Slave_Connection_1 (DataLa| )
1 Always updatevariables |Use parent device setting €

(3 Slave_Process_Data_Modules_2 (Datalayerhode)
(3 slave_Process_Data_Modules_3 (DataLayerNode)

DC-AE/STS ||«

% =Map to exsting variable

Y = Create new variable

<

[J  SAPEX_C15_C12 as FSoE Slave Comection_t x|

= DatalayerNode IO Mapping  DatalayerNode Parameters  Status @ Information

ArErrorsN15000214:= bClearError;

onblocks for Diagmosis from S
HSRFEX_Diagnosis_SN204 (

© Bosch Rex|&pevies [Bypove

FunctionalOutput:= ADR($IW40),
Find Filter Show all - Mode—s |
Variable Mepping ~ Channel Address FatalError=> ,
Alarm=> ,
. FSoE_SlaveMessage_12_Byte_FSoE _Slave_CRC_S 17 RunIntern=> ,
* FS0E_SlaveMessage_12_Byte_FSoE_Slave_ConnlD 13
+ " FSOE_MasterMessage_12 Byte FSoE_SlaveCommand 19 .
[ FS0E_MasterMessage_12 Byte_Datal 0 %Qx95.0 B 20 LiveCounter=> ,
5L FSoE_MasterMessage_12 Byte_.Datai_i QX35 1 Br ErrorCode=> ,
" FSOE_MasterMessage_12_Byte_Data1_2 %QMS52 BT Communicationfk=> ):
e FSOE_MasterMessage_12 Byte_Datal 3 %QKe5.3 BT
" 24 fbSAFEX Diagnosis_SH214(
h KQ FSOE_MasterMessage_12 Byte_Datal 4 QX954 BI FunctionalOucput:= ADR(:TW114),
L FSoE_MasterMessage_12 Byte_.Datal § %QX95.5 BI Mode=> ,
e FSOE_MasterMessage_12 Byte_Datal 6 %QXe5.6  BI 27 FatalError=s |
e FSOE_MasterMessage_12 Byte_Data1_7 %Qx95.7 B Aarm=> ,
"% FSOE_MasterMessage_12 Byte_Datal § %QX96.0 B RunIntern=> ,
[ FSOE_MasterMessage_12 Byte_Datal @ %Qx96.1 Bl Run=> , I
B a1 Stop=> ,
32 LiveCounter=> ,
1 © Alwaysupdatevariables |Use parent device setting 3 Errorcode—s ,
34 CommunicationOK=> ) ;
Y = Create new variable "% =Mapto existing variable 35 ' 8 Ditems
< > 100 % [ B Properves | @) visuslization Toobox|
‘ Messages ~Total 0 error(s), 0 warning(s), 7 message(s) - 2 x ‘
Project on ctrlX CORE - [© 0error) [® 0 warning(s) [@ 2 message(s) | X ¥
Description Project Object Position
> || @ synchronizing the project from the PC to the control: '192.168.1.1"
@ Synchronizing the project on the control was completed successfiily.
Device user: boschrexroth Lastbuld: @ 0 © 0 Precompe o/ Gf Project user: (nobody) NS Lnil Col37 ch1o Q) w0
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE

ctrIX CORE: PLC Engineering

Programm for FSoE-Mapping between FSoE-Master and -Slave

// Deklaration

FSoE_MasterSN15000204Input AT
FSoE_MasterSN15000204Output AT
FSoE_SlaveSN15000214Input AT
FSoE_SlaveSN150002140utput AT
bClearErrorSN15000204 AT %QX76.0:
bClearErrorSN15000214 AT %QX170.0:
bClearError: BOOL;

// Programm
// Mapping FSoE-Data from FSoE-Master to FSoE-Slave
FSoE_SlaveSN150002140utput:= FSoE_MasterSN15000204Input;

// Mapping FSoE-Data from FSoE-Slave to FSoE-Master
FSoE_MasterSN150002040utput:= FSoE_SlaveSN15000214Input;

/| Example for functional exchange

bClearErrorSN15000204:= bClearError;
bClearErrorSN15000214:= bClearError;

DC-AE/STS | 21.09.2022
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%IBO0:
%QBO0:

%IB74:

%QB94:

BOOL;
BOOL;

ARRAY[0..27] OF
ARRAY[0..27] OF

ARRAY[0..27] OF
ARRAY[0..27] OF

von Schutzrechtsanmeldungen.

BYTE;
BYTE;

BYTE;
BYTE;
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE

ctrIX CORE: PLC Engineering

Import and Call of Function block for SAFEX Diagnosis

B ¢\ DatenDias\ STS4\SyncOrdnerctrlX-SAFETY\Web Seminar 2022_09_21\Programms\CORE\Test_PLC.project* - ctrlX PLC Engineering

Eile Edit View Project Build Online Debug Teols Windew Help
BEE&G o o d BEX (MGMAS N A9AR o0 T ow XL == 3 =
Devices * 1 % PLC_PRG X
=5 TestAc - 1| rrOGRAM FLC_ERG
= [l ctrix_CORE (ctrix CORE) N
< B riLc Logiec 3 FSoE_MastersN15000204Input AT $IBO: OF BYTE:
. 4 FSoE_MastersN150002040utput AT 30BO: OF BYTE:
= £} Application . —
2 CheckFunctions FSoE_S1aveSH15000214Input AT %IB74: OF BYTE;
i) Library Manager 7 FSoE_51aveSN150002140utput AT 20B94: OF BYTE;
i N
5 bClearErrorsN15000204 AT $0X76.0: BOOL:
=4 Task Configuration 10 bClearErrorsN15000214 AT $0X170.0: BOOL:
&5 MainTask (EC Tasks) 11 BClearError: BOOL;
8] pic_pre 1= -
=8 vataLayer_Resltme 13 fbSAFEX_Diagnosis_SH204: SAFEX_Diagnosis;
l 14 fbSAFEX Diagnosis_SH214: SAFEX_Diagnosis;
=4 ethercat_master_instances_ethercatmaster (DatalayerUser) - = = =
= [ SAFEX_C15_SN150000204 (Datalayerhode) -

- [J FSoE_Connection_1 (DatalayerNode)
[J slave_Process_Data_Modules (DataLayerNode)
“[J slave_Process_Data_Modules_1 (DatalayerNode)
= 1) SAFEX_C15_SN150000214 (DatalayerNode)
| [} SAPEX_C15.C12_ac_FSoE_Slave_Cannection_1 (Datalal
[ Slave_Process_Data_Modules_2 (Datal ayerhode)
' [J Slave_Process_Dats_Modules_3 (DataLayerhode)

DC-AE/STS |
© Bosch Rex

// Mapping FSoE-Data from FScE-Master to FScE-Slave
FSoE_S1aveSN150002140utput:= FSoE_MasterSN15000204Inputs

// Mapping FS5o0E-Data from FScE-Slave to FSoE-Master
FSoE_MasterSN150002040utput:= FS50E_SlaveSN15000214Input;

// Example for functional exchangs

bClearErrorSN15000204:= bClearError;
bClearErrorSN15000214:= bClearError;
// call Functionblocks for Diagmosis from SAFEX

£bSAFEX_Diagnosis_SN204 (
FunctionalOutput:= ADR(SIH40),
Mode=> ,
FatalError=> ,
Rlarm=> ,
RunIntern=> ,
Run=> ,
Stop=> ,
LiveCounter=> ,
ErrorCode=> ,
CommnicationOK=> )

fbSAFEX_Diagnosis_SN214(
FunctionalCutput:= ADR(:IH114),
Mode=> ,
FatalError=> ,
Alarm=> ,
RunIntern=> ,
Run=> ,
Stop=> ,
LiveCounter=> ,
ErrorCode=> ,
CommunicationOK=> ) :

Il von Schutzrechtsanmeldungen.
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ctrIX SAFETY (Part 3/3) - Solution using safe fie

ctrIX CORE: PLC Engineering
Check the Function block for SAFEX Diagnosis

B C\DatenDias\STS4\SyncOrdner' ctrlX-SAFETY\Web Seminar 2022_09_21\Programms\CORE\Test_PLC.preject” - ctrlX PLC Engineering
File Edit View Project Build Online Debug Tools Window Help
=8

B & o b BEX(MEAEIN YR

Devices -0 x [ PLC_PRG x
= @ restAC ctrbx_CORE-Application.PLC_PRG
= [ et CORE [comnected] (culk CORE) Expression Type Velue Prepared value J
= Bl PLC Logic

£} Application [run]
12 CheckFunctions
i) Library Manager

@ bClearError
% fbSAFEX_Diagnosis SN2
+ % FunctionalOutput

BOOL
SAFEX_Diagnosis
POINTER TO ARRAY... 16£0000007F24

PLC_PRG (PRG) "# Mode BITE i
| X
FatalErrar Bo0L
SAFEX_Diagnosis (FB) ”i Al .
(4 Task Configuration " Bunintern sca
=73 ¢ MainiTask (IEC-Tasks) h
: un BOOL
8] PLC_PRG
i %
— Sto| BOOL
= 2J) DataLayer Realtime H: wamww e
=%3 §1l ethercat_master_instances_ethercatmaster (DatalayerUser) % Errorcod .
rrorCode VORD
= [J SAFEX_C15_SN150000204 (DatalayerNode) a }
5 '$ CommunicationOK Bo0L
) FSeE_Comecton_t (Datelayerhiods) ¥ @ arFunctionalOutput ARRAY [0..4] OF BYTE
[@ Slave_Process_Data_Modules (DataLayerNode) peliniionie " - -
wTempHi VIORD
(3 slave_Process_Data_Modules_1 (DatalayerNode) prig
¥ $ TOF_LiveCounter ToF
= [J SAFEX_C15_SN150000214 (DatalayerNode) =
@ byLiveCounterold BYTE
%3 [ SAFEX_C15_C12_as_FSoE_Slave_Connection_1 (Dat]
# bLiveBit BOOL

[ Slave_Process_Data_Modules_2 (Datal ayerMode)

DC-AE/STS |
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(3 slave_Process_Data_Modules_3 (DatalayerNode)

4 fbSAFEX Diagnosis_SN2i4

SAFEX_Diagnosis

* M FunctionalOutput POINTER TO ARRAY... 16%0000007F2A..

"$ Mode BYTE 4
g FatalError BOOL
" Alarm BOOL
"% RunIntern BOOL
"$ Run BOOL
9 stop BOOL
"§ LiveCounter BYTE 96
"$ ErrorCode WORD 0
g CommunicationOK BOOL
+ @ arfunctionalOutput ARRAY [0..4] OF BYTE
% wTempHigh WORD 0
+ @ TOF LiveCounter TOF
$ byLiveCounterold BYTE
@ bLiveBit BOOL

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

FSoE_SlaveSN150002140utput:= FSoE_MasterSN15000204Input;

oW e

/ Mapping FSoE-Data from FSoE-5lave to FSoE-Master

FSoE MasterSN150002040utput:= FSoE_SlaveSN15000214Input;

o

1o

/ Exemple for fun
2| bClearErrorsN15000204
s|© BClearErrorsn15000214EME:= brlearErrorFNE:

ldbus

FSoE
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
ctrIX CORE: PLC Engineering
heck the FSoE Communication

v "ﬁ SAFEX-C.15-SN150000214 (Master)
v ¥ Local Network

-
1 Primary/Secondary Interface

~ R Peripherals

v Input

[ Emergency Stop 1

" Emergency Stop 2

" Emergency Stop 3
Output

Slaves
v 2] Functional Sheets

v £ SAFEX-C.15-SN150000214 (Master) - Shec
" Emergency Stop 1

< Functional Output/Message Data 1
& Functional Input 1
. Logical 1 Block 1
(o3 Esop1 =)
(2 ESop1 (1)
1 ESop1 2)

<

<

(o esor2 )
120 ESop2 (1)
2% ESop2 (2)
Sop3 =
(2 ESop3 (1)
12 ESop3 )
v ez
2% Restart (1)
v () FSoE
© F-Bus Output 1
& F-Bus Input 1
v a EStopLSNzM@
2% EStop1_SN204 (1)
v |om) EStop2 SN204 =y
2% EStop2_SN204 (1)
™ |9 EStop3_SN204 =y

DC-AE/STS
40 © Bosch ReH

<

SAFEX-C.15-SN150000214 (Master) Compiled

[ SEE s 2 (B o2 8,
[ Emergency Stop 2 e &l e M
& Emergency Stop 3 e
(& AND Block 1
R Restart 1

{®Test_FSoE_Slave - Admin1(Administrator) - ctriX SAFETY Engineering

Functional Scheme

Jjust a dummy program

s

TR R T T

5-SN150000214 (Master 333

[Ty Device Interface -]

Connection status changed to Authenticating.
Status changed to Run.

150:32 PM: Connection status changed to Connected.
1:50:41 PM:  Transmission status changed to Diagnosis.

I, Connected| Diagnosis| Run

14 (Mast 7 x

Process image Process image FC System Info

Log Book FBus

SymbAdr

| Function Block

Descriptio

Diagnostics - Li

Locked COM3 X:1352 Y:549 75%
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ctrIX SAFETY (Part 3/3) - Solution using safe fieldbus FSoE
Symbolic names/several sheets in functional schem

Terminal Scheme  Wiring Scheme

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 =

"MOT Block 1

" FastCh 2

‘
STO_OUT_CH1 ‘:'

STO_OUT_CH2

" FastCh 3

may improve the simple reading of |

the functional scheme logic.
& -

As well several sheets may b.e

used to greatg a“better. overview of

the func’ﬂons in F‘}mctlonal o

Scheme” > here “|/O mapping |

and “Logic” are used.

E_Stop_Drives

&

FastCh_In 1 FastCh_In 2

<
IO mapping Logic

<
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ctrIX SAFETY (Part 3/3) -

Solution using safe fieldbus FSoE

Symbolic names/several sheets in functional scheme

Configuration

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.

v

—

X Terminal Scheme  Wiring Scheme | Functional Scheme  FastChannel Scheme

Q) IO mapping
|@_|- Emerg.Stop 1

Restart 1
Reset Restart Restart Requ
v l.g.' Emerg' S'tOp 1 m Restart Condition R Release
i (= Emerg. Stop J
|® | ModeSelect
v ._21 Mode Select ‘l
= Mode Select AND Block 1
s Reset &
v o
o Reset =,
0 Reset

= 4 Drvstillt
A

Enabling Pendant

(o= Standstill Drive 1 ‘I

= Standstill Drive 1
2.4 Drvstill 2
|.2J Standstill Drive 2 ‘|

= Standstill Drive 2
|&] Enable

(= Enabling Pendant | =
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ctrIX SAFETY (Part 3/3)
Solution using safe fieldbus FSoE

Life Demo
(End)
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ctrIX SAFETY (Part 3/3)
Solution using safe fieldbus FSoE

SAFEX-C.1x — EtherCAT FSoE connection

= EtherCAT control: ctrlX CORE
= Up tointotal 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

e.g. ctrIX CORE

ctrIX SAFETY
EthercaT.  CUX SAFETY SAFEX-C.12..15
T I, Not shown
EtherCAT EtherCA IN I |fe d emo
EtherCAT +FSoE +FSoE
FSoE master
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