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A Bosch Company CTRLX Safety — C15 ProfiSafe SafetyLink SafeMotion Configuration

1. Introduction

This document describes how to connect to a Profisafe PLC a C15. At this purpose the test was performed using a

Safelogic safety plc functional module mounted on an MLC75 as simulation of what could be a possible connection with
a Siemens Profisafe PLC

2. Scope

The purpose of the test is to verify the operation and communication between a Profisafe machine safety PLC, for
example Siemens, and our C15 safety PLC, this in order to provide a possible configuration of use of the Safety Motion
functions of our CtrlX drive through precisely the use of a C15 safety PLC this to remedy the current absence of the
Profisafe protocol within the CtrIX using the SafetyLink connection from C15 to the drives and the Profisafe connection
between the C15 and the machine safety plc

3. Hardware Configuaration

IndraMotion MLC or MTX

ctrIX SAFETY
SAFEX-C.15

plus

ctrlX DRIVE
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4. \ersione Firmware e GSDML file

1. CtrIX Drive
Firmware 03V14

2. C15

Diagnostics - SAFEX-C.15 (Master)

Leg Book FBus Function Block
Process image Process image FC Systemn Info
PAA Mame Value
Device Config CRC 1485783414 (0x588F4176)
Transfer Counter 34
Serial Mumber 150000268
FW Version 1.0.1.29
HW Version 5
FPGA Version 21
Lifetime [5] 177204
Temperature MPU B [deg] &0

C15 Firmware e GSDML files link :

https://www.boschrexroth.com/de/de/myrexroth/collaboration/collaboration-rooms/?path=%2FCtrlx-
Automation%2FctrIX SAFETY%2FSAFETY Runtime APPS%2FRuntime-
Firmware%2FV1.0.1.29 FPGA211&search=

Note: The GSDML file is included in the firmware zip file and must match the firmware version installed
on the C15

3. MLC75 Safety Logic
MLC 14V22 P13 Safety

SafelLogic 02v06
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5. C15 Configuration Settings

1. Generic Properties configuration

C15_SafetyMotion_CtriX_Drive - Admin1(Administrator) - ctriX SAFETY Engineering*

Window  Filter
&, Zoom In Qﬂ‘p
Pan

e Functional Scheme  FastChannel Scheme
SAFEX-C.15 (Master)

Number of Analog... 1 0

High Side o @
Switch Off FSOE Di... 02
OSSD Test Pulse 0 250ps
OSSD Period O 500 ms

Output Level O | Low Level 5V .
Qutput Quality O Qualityl
lS\LLeveI 4 s
Additional diagnos.. O[]
4 Local Network
Slave Network Inte... #
FastChannel o
Ethernet Port O 32000
1P # 192168210
4 SAFETYlink
Slave amount +
UserEnableNO o O
4 Global Network
(w + 1921682.11 |
4 Miscellaneous

saipadold — Aeigiy

57

Comment =]
4 Name

SAFEX-C.15 (Master) - Sheet 1 + Name O SAFEX-C.15

Message Window

T
SAFEX-C.15 (Master) Compiled X:1718 Y416 65%

Notes:
a. Safety level SIL2 must be selected with SafeLogic MLC/XM with Siemens can also be SIL3
b. The “Number of Slaves” field indicates the number of CtrlX drives connected to the C15 via SafetyLink

c. Enter in the "Name" field the name of the C15 device to be assigned within the Profinet Master configuration:
It is important that the name entered in this field is entered in the definition of the C15 on the Profinet Master
PLC

d. Enter the IP address to be used in the configuration of the Profinet Master in the "Global Network" "IP"
section; This address can be written directly by the Profinet Master
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2. Local Network Configuration

C15_SafetyMotion_CtriX_Drive - Admin1(Administrator) - ctriX SAFETY Engineering®

[ ore IR

Local Network | Termil ne unc? heme  FastChannel Scheme Properties

E Primary/Secondary Interface

hd m SAFEX-C.15 (Master)

» . 4 Pri XF28/29
v L Local Network 7 : - rimary XF28/.

Protacol Type O | EtherCAT

>

saiadold  Aieiqr)

L] " . ]
Primary/Secondary Interface " : ) Extended Protocol [ | FSof Master

0
> .Feriphera\s E o XE30/31 s
.Slaves EEE E Protocol Type O | PROFIsafe
> /=] Functional Sheets i 4_Functional Inputs
[ Functional Inputs.. # | Secondary Interface 5
4_safe Slave Protocol
~ ] SAFEX-C.15 (Master) - Sheet 1 Extended Protocol 4 | PROFIsafe
&> SAFETYlink Master 1 Sate
&> FastChannel Merker Input 1 o
® FastChannel Merker Input 2 Logic Data Output @
@ FastChannel Merker Input 3
@ FastChannel Merker Input 4 Size of /O Data Se.. O
< FastChannel Merker Output 1 (LAddress 1.65535) 03

< FastChannel Merker Output 2 Device Status =]
PROFIsafe version 4 ‘V2,4

v /= FastChannel Sheets

Logic Data Input 96 bits

96 bits

4 Name
Name L Primary/Secondary Intert

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

Message Window

Notes:

a. The Profisafe V2.4 version must be selected compulsorily for the connection with our SafeLogic MLC/XM but
with Siemens it is also possible to use the V2.6 version

b. In the "Address" field, assign the address of the C15 device to be used within the configuration of the same on
the machine Safety PLC (In our case the SafeLogic MLC/XM in the customer's case the Siemens safety PLC or
other)

c. 12 bytes of 10 safety are available to be exchanged with the machine safety PLC
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3. Profisafe Data Exchange

1. Insert objects for Profisafe In/Out communication

| C€15_SafetyMotion_CtrX_Drive - Admin1(Administrator) - ctriX SAFETY Engineering

BEE T window Firer

~ mSAFEX-CJS(Masler)
v 2 Local Network

a8
Primary/Secondary Interface

o

v . Peripherals

¥ Input
2.1 Enabling Control
& Emergency Stop 1
(& ModeSelect
| Reduced Speed
Qutput

s

v /2] Functional Sheets

~ ] SAFEX-C.15 (Master) - Safety Motion Mode Selection
< FastChannel_Output 1
& FastChannel_Output 2
< FastChannel_Output 3
(& ModeSelect
37 Emergency Stop 1
L;-j Enabling Control
|3 Reduced Speed
< FastChannel_Output 4
121 OR Block 1
21 OR Block 2
(21 OR Block 3
|21 OR Block 4

v ] SAFEX-C.15 (Master) - Profisafe Communication

SAFEX-C.15 (Master) Compiled
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¥ | Safe Functions
Global Netwark

Fieldbus Netw{k

@ F-Bus Input

-+

g

!

.

- )
T

F-Bus Output 1

SAFEX-C.15 (Master) - Safety Moti

&

SAFEX-C.15 (Master) - Profisafe Co [

Author: DCET/BDP2-IT G.T.

F-Bus Output

@ Functional Input

& Functional Qutput/Message Data
> Reset from network
E FSoE Disconnect
FastChannel Terminals

& FastChannel_Input

© FastChannel_ t
~ % Logic
& AND Block
=1 EXCLUSIVE OR Block
B FLIP FLOP Black
B cFlip Flop

1. Logical 1 Black

1. Configurable Beolean
k. NOT Block

21 OR Block

8 Timer

I1 Edge Detection Block
R Restart

= Dummy Block

¥ % Safety Monitorings
‘| [EDM] External Device Monitoring
=) Multiaxes Position Monitoring

v = Groups
-

Version 1.0
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2. Enter the number of I0's expected in Profisafe communication

m Window Filter

Configuration

Local Network

= Primary/Secondary Interface

v . Peripherals
~ Input
ng Enabling Control
[ Emergency Stop 1
& ModeSelect
@ Reduced Speed
Output

. Slaves

Functional Sheets

v L] SAFEX-C.15 (Master) - Safety Motion Mode Selection
< FastChannel_Output 1
< FastChannel_Output 2
< FastChannel_Output 3
& ModeSelect
H Emergency Stop 1
|21 Enabling Control
@ Reduced Speed
< FastChannel_Output 4
21 OR Block 1

Window Filter

L4 jg Local Network

.
'y Primary/Secondary Interface
[ Prman/Seconday

M . Peripherals
v Input
|21 Enabling Control
ﬂ Emergency Stop 1
[ ModeSelect
| Reduced Speed
Output

. Slaves

| Functional Sheets

v C) SAFEX-C.15 (Master) - Safety Motion Mode Selection
< FastChannel_Output 1
< FastChannel_Output 2
< FastChannel_Output 3
&l ModeSelect

[ Emergency Stop 1

|21 Enabling Control

\ﬂ Reduced Speed

< FastChannel_Output 4
(21 OR Block 1

|21 OR Block 2

21 OR Rlack 3
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X SAFETY Engineering

——
o
W)
@ = 505 gt 1)
i
B I L SrEemaiE
:
FBwoumpi
o
B
[Fompim i
[Forom—————————————'n
—_

CtriX_Drive - Admin1(Administrato

Output signals from the Fast
Channel to be used as feedback
to the Profisafe master PLC as
status signals from drive safety

2

ETY Engineering

) e —
g Bus Input 1 0)
2
i

EE— 2 THTTII
L Essmaie>

o

fF-8us input 101>
F-Bus input 1 2)>

F-BUs Output 1

@ |

Author: DCET/BDP2-IT G.T.

Input signals from
Profisafe Master to be
used in the "Fast
Channel" to select the
drive safety modes

{} F-Bus Input 1

saluadold  Aueign)

4 Miscellaneous

Comment a
4 Name
[ Name O F-Bus Input 1 ]

Properties =
&S F-Bus Output 1 3
£
3
-]
4_Bif 2
. ~ PR
Number Of Bits 4 4 3 IS
Bits 4 (03
4 Miscellaneous
Comment a
4 Name
[Name O F-Bus Output 1 ]

Version 1.0
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3. Transfer of Profisafe signals to “Fast Channel” SafetyLink signals

ngineering

SAFEX-C.15 (Master)

v ¥ Local Netwerk

|
4 | Primary/Secondary Interface
v fQ Peripherals

¥ Input

Signals to be used in the "Fast

i Enabling Control Channel" communication with the dri

" Emergency Stop 1

& ModeSelect

2 Reduced Specd
Output

s

~ ] Functional Sheets
~ ) SAFEX-C.15 (Master) - Safety Motion Mode Selection
& FastChannel Output 1
& FastChannel Qutput 2
& FastChannel Output 3
&l ModeSelect
" Emergency Stop 1
4 Enabling Control
2 Reduced Speed
& FastChannel_ Output 4
21, OR Block 1
21 OR Block 2
21 OR Block 3
21, OR Block 4
v ) SAFEX-C.15 [Master) - Profisafe Communication
& F-Bus Input 1
& F-Bus Output 1
v osh F-Bus Input 1 (0) | =
(2 Terminal Out 1 (1)
~ o= F-Bus Input 1 (1) | =
(=0 Terminal Out 2 (1)
~ o= F-Bus Input 1(2) | =)
12 Terminal Qut 3 (1)

SAFEX-C.15 (Master) - Safety Moti: s CeN BRI ER Ty B Lo 3
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4. Fast Channel

The communication management via SafetyLink between the C15 and the CtrIX drives must be included in the
"Fast Channel".

ve - Admin1{Administrator) - ctrX SAFETY Engineering

e Wiring Scheme  Functic FastC Library

~ [ FastChannel

v SAFEX-C.15 (Master)
UL 21 OR Block
v 3 Local Network h%s ]mmmo (B AND Block

a (8 FLIP FLOP Block
[ | Primany/Secondary Interface

1, Logic 1
v .Perlphem\s 1 NOT Black
~ Input “%S ) =1 EXCLUSIVE OR Block
o Signals coming BT b ® < SAFETYlink Master
i Enabling Contral ;
from the Safety & Fabihannel Merker Input

(&8 Emergency Stop 1
[ ModeSelect Master PLC

22 Reduced Speed via Profisafe pom
Output R%S if(,wm; T
[ stoves

@ FastChannel Merker Output

S #. Dummy Block
] %@ |

v 5] Functional Sheets Safety Drive status signals in
v [ SAFEX-C.15 (Master) - Safety Motion Mode Selection "@ output in the Fast Channel
< FastChannel_Output 1 e available for possible transfer
< FastChannel_Output 2 to the machine safety PLC
& FastChannel_Output 3 via Profisafe

(5 Modeselect
(&7 Emergency Stop 1
L4 Enabling Control

For each drive, the "SAFETYLINK Master" object must be called to which the activation signals of the different
safety modes required for the drive and coming from the Profisafe communication previously established with the
machine safety PLC previously transferred to "Fast Channel" type signals must be assigned
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6. CtrIX Drive Safety Communication Settings

Commissioning wizard

Step 11 of 53
Configuration:
Safety bus communication

With safety bus communication, the safety functions can be selected and acknowledged via safe channels of the master communication.

Safety bus communication
SafeMotion without safety bus communication ~

During the operation of SafeMotion without safety bus communication, the selection and acknowledgment can be realized discretely via digital inputs and outputs. The safe selection can
be camied out optionally "via one channel” or "via two channels”.

In the case of a discrete selection and acknowledgment . it has to be ensured that the wiring and the safety unit that generates the selection at least complies with the safety level required
for the application.

Verification display () Refresh () Apply
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Commissioning wizard

Step 12 of 53
Configuration:
ot SAFETYlink

If there are several axes in a danger zone at a machine, they can be combined in a safety zone.

() Auis acknowledges safety independently (no ctiX SAFETYINK zone node) Diagnostics
@) Axisis ctiX SAFETYNINk zone node
Muxis reacts to zone emor with waming ES300

Auxis signals its own safety technology emors as zone emors

Commissicning wizard

Step 14 of 53
Corfiguration:
10 mapper inputs

Via the |0 mapper inputs, safe and functional input signals can be mapped and assigned to target parameters

Network 1

Function block : Safe connector ~ @
1

SAFEn Safe input signal SAFETYlink, Input 1 V| — @ I~ | Emergency stop signal (ES) ~ | SAFE_Out
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