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In this article we show to you how to connect a Fortress amGard proNet interlock via Safety
over EtherCAT (FSoE) with a SAFEX-C1x SAFETY controller.
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EtherCAT is registered trademark and patented technology licensed by Beckhoff Automation GmbH, Germany
Topology Overview
General Information
All functions and screen shots are based on:
» ctrIX SAFETY Engineering version >= 1.7.3.9558
=  SAFEX Runtime / Firmware version >= 1.0.1.45
= ctrIX WORKS version >=1.20.5
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2 ctrIX SAFETY with Fortress amGard proNet FSoE

Fortress amGard proNet

The Fortress amGard proNet is available with the solenoid controlled by either the safety
controller or standard controller. This is depicted in the model number:

=  “NM”indicates the solenoid is controlled by the standard controller.

» “NR”indicates the solenoid is controlled by the safety controller.

In this example a unit with the solenoid controlled by the standard controller was used with

the following ESI file:

* HL1S6SKV11SVRALYOOOONNMLGLRP7EINPFO9

= ESI_Fortress_amGard_proNet 1.xml

Further details including the ESI file are available from Fortress.

Prerequisites

= A connection to the SAFEX-C1x SAFETY control and ctrlX CORE have been

successfully established.

= The devices are correctly wired and have been powered on with 24V.

= Engineering tools ctrlX SAFETY and ctrIX WORKS have been started.

= ctrIX CORE has EtherCAT Master, PLC app and licenses for each app installed.

ctrlX 1/0 Engineering

ctrlX WORKS X Engineering Tools

ﬁj: Devices

ctrlX PLC Engineering
Engineering Tools

52l App Build Envirenments -]
=

Development environment for
programmable controls according to
the IEC 61131-3 standard for
application development

ctrlX WORKS Engineering Tools

Open ctrlX I/O Engineering from ctrIX WORKS:

ctrlX 1/O Engineering

Fieldbus configurator for the EtherCAT
master of a ctrlX CORE control

EE
o
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Open Tools\Device Repository:

B 140 Engineering

File Edit View Project Online

Tools | Window  Help

g o

=] = o & By R B3 Add-on installer
1] Device Repository...
Devices - Scripting
Customize...
Options...

ctrIX 1/O Engineering Device Repository

Click “Install..”

Impert and Expert Options...

TAFTFT F FF PSP 7T FT TF Fig

22 Device Repository

Location System Repository

(C:\ProgramD ata\Rexroth\WRK-V-012080\Studio\Devices)

X

Edit Locations...

Installed Device Descriptions

|String for a full text search

Vendor

<All vendors > v

+ ﬁ Miscellaneous
+ m Fieldbuses

+- [ pLcs

Mame Yendor Version

Description

=)
1

Close

Device Repository

ctrlX SAFETY with Fortress amGard proNet FSoE
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4 ctrIX SAFETY with Fortress amGard proNet FSoE

Select Fortress ESl file, click “Open™:

B3 |nstall Device Description >
< v 4 » ThisPC » Desktop » Fortress ESI File w ] Search Fortress ES File
Organize v New folder =~ [ @
MName Date modified Type Size

3 Quick access _
ESI_Fortress_amGard_proMet Toeml 772572023 10:24 AM XML Document 127 KB
p
@ OneDrive - Bosch Group
[ ThispC

[? MNetwork

File name: | ESI_Fortress_amGard_proMet 1xml ~| | Automatic detection (*xml)

Cancel

Device Repository Select ESI File

The Fortress amGard proNet device is added, click “Close™

¥ Device Repository x

Location System Repository w Edit Locations...

{C:\ProgramData\Rexroth\WRK-v-0120\0\Studio\Devices)

Installed Device Descriptions

String for a full text search | Vendor | zall vendors: w Install...

Marme ~ Uninstall

m Valve control (manufacturer spedific) Export..
= ngtf Slave
+-|_1l Bosch Rexroth AG
=~ [ Fortress Interlocks
=l Network Interlocks
l |amGard proflet
[T 2 2Byte Binary-Coded SMM (781/785)
[ .8\ Byt Binary-Coded SMM (781/785) "
=S

& Device "24 Standard 10" installed to device repository Details...
¥ Device Deactivated” installed to device repository

€ Device “Interlock Standard I0” installed to device repository

¥ Device "RFID Standard Data” installed to device repository

¥ Device "Access Control Standard 10" installed to device repository
% Device "amGard profet” installed to device repository

& Device "Safety Module” installed to device repository

Close

Device Repository Device Added

If needed repeat the process for SAFEX-C1x ESI file installation.

rexroth
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Select File\New Project:
B i 10 Engineering
File | Edit View Project Online  Toecls  Window  Help

|_'| Mew Project... Ctrl+M
@ Open Project... Ctrl+0

e e L

ctrlX I/O’I‘Engineering' New Prbj'ect

Select ctrlX CORE I/O, enter name and location of project then click “OK”:

|=] Mew Project X

Categories Templates

----- {1 Projects m
ﬂ criX
fuiy - @ela=I ¥ ] Empty project

Standard project using a ctrlX CORE Device for I/O configuration |

Name |F0rtress amGard proMet IO Example |

Location |C: \Users'tloria\Desktop\Fortress Examplel0 w |

Cance

ctrlX I/O Engineering New Project Template Selection

A new project was created, right click on “ethercatmaster (EtherCAT Master)” then “Scan for
Devices...”:

File Edit View Project Build Online Tools Window  Hel

Q@ R
Devices * 0 X
= Fortress amGard proNet 10 Exampie b

= ﬂj Device (ctrl¥ CORE I/O Configuration) [192.168.1.1]
= ecthercatmaster (EtherCAT Master) %

Cut
Copy

Paste
w Delete

Properties...

Add Device...

Disable Device

Update Device...
7 Edit Object

Edit Object With...

Scan for Devices... m

ctrlX I/O Engineering Scan for Devices

rexroth
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6 ctrIX SAFETY with Fortress amGard proNet FSoE

The SAFEX-C12 and amGard proNet are found. Click “Insert all newly scanned devices”
then OK:

= cthercatmaster - Scan for Devices... - O b
0 error

I R T
[ e [ e ||

[ ™ sarex_c1z SAFEX-C12 [ sarex-c12 Bosch Rexroth AG

M * amGard_proNet  amGard proNet E& B omGard proNet

g Insert all newly scanned devices

2 scanned devices - 0 differences [ oK [\ Cancel | [ Apply Help

Insert Scanned Devices

The devices are added to the project:

Devices ~ 1 X
=[5 Portress amard protet 10 Example -
= ﬂi Device (ctrlX CORE IjO Configuration) [192.163.1.1]

- = |ethermtmasber (EtherCAT Master)

+.[H saFEx_C12 (SAFEX-C12)

-8 amGard_proMet (amGard proMet)
ﬁ Safety_Module (Safety Module)
B General_I0_Slot (24 Standard I0)
H Interlock_I0_Slot (Deactivated)
M RFID_Slot (Deactivated)
] Access_Control_Slot (Deactivated)

Scanned Devices Added to Project

Expand SAFEX_C12 (SAFEX-C12) then right click on FSoE Connection_1\Plug Device...:

Devices - 0 X
=-'3) Fortress amGard prolet IO Example v| A
= ﬂj Device (ctrlX CORE I/O Configuration) [192.1638.1.1]
—-= ethercatmaster (EtherCAT Master)
= saFEx_c12 (sAFEX-C13)

: FSeE_Connection_1
: FSoE_Connection_2 CI'!ID Cut
E  FSof_Connection_3 Copy
K FSoE_Connection_4 Paste
[ FSoE_Connection_5 ¥ Delete
: FSoE_Connection_6 i
E  FSof_Connection_7 l= Properties...
E FSoE_Connection 8 | Plug Device... ﬂ
: FSoE_Connection_9 Disable Device
: FSoE_Connection_10 - . .
. . |l I ) Y
Plug Device
rexroth
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ctrIX SAFETY with Fortress amGard proNet FSoE 7

The Fortress interlock requires 4 bytes in/4 bytes out, select this data length then click “Plug
Device”™

[ Plug Device X
Name |FSDE7CDnnecﬁon71 (]
Action
(®) Plug device
‘Sh’ing for a full text search | Wendor | zall vendors> =
Mame Vendor Vers... Description
= m Fieldbuses
=I- bk EtherCAT
= B;ﬁ Module
ﬁ F50E Master Connection 1 Byte Inf1 Byte Out 14 bytes safety parameters 6204 Bosch Rexroth AG a EtherCAT Module imported from Slave XML: BoschRes
ﬁ FSoE Master Connection 1 Byte Inf1 Byte Out 32 bytes safety parameters 6210 Bosch Rexrath AG a EtherCAT Module imported from Slave ¥ML: BoschRes
ﬁ FSoE Master Connection 1 Byte Inf1 Byte Out 5 bytes safety parameters 6207 Bosch Rexroth AG 1] EtherCAT Module imported from Slave XML: BoschRe:
ﬁ FSoE Master Connection 1 Byte Inf1 Byte Out 5 bytes safety parameters 6208 Bosch Rexroth AG 1] EtherCAT Module imported from Slave XML: BoschRe:
ﬁ FSoE Master Connection 1 Byte Inf1 Byte Out 8 bytes safety parameters 6200 Bosch Rexroth AG 1] EtherCAT Module imported from Slave XML: BoschRe:
ﬁ FSoE Master Connection 1 Byte Inf1 Byte Out 8 bytes safety parameters 6201 Bosch Rexroth AG 1] EtherCAT Module imported from Slave XML: BoschRe:
ﬁ FS50E Master Connection 1 Byte Inf1 Byte Out @ bytes safety parameters 6209 Bosch Rexroth AG 1] EtherCAT Module imported from Slave XML: BoschRe:
ﬁ FS0E Master Connection 10 Bytes In/10 Bytes Out 0 byte safety parameter 6205 Bosch Rexroth AG 1] EtherCAT Module imported from Slave XML: BoschRe:
ﬁ F5oE Master Connection 12 Bytes Inf12 Bytes Out 0 byte safety parameter 6208 Bosch Rexroth AG a EtherCAT Module imported from Slave XML: BoschRes
ﬁ F5oE Master Connection 12 Bytes In/8 Bytes Out 07 bytes safety parameters 6206 Bosch Rexroth AG a EtherCAT Module imported from Slave XML: BoschRes
ﬁ FSoE Master Connection 14 Bytes In/14 Bytes Out 0 byte safety parameter 6214  Bosch Rexroth AG 1] EtherCAT Module imported from Slave XML: BoschRe:
ﬁ FSoE Master Connection 18 Bytes In/18 Bytes Out 0 byte safety parameter 6218 Bosch Rexroth AG 1] EtherCAT Module imported from Slave XML: BoschRe;
ﬁ FSoE Master Connection 2 Bytes In/2 Bytes Out 0 byte safety parameter 6202 Bosch Rexroth AG 1] EtherCAT Module imported from Slave XML: BoschRe:
ﬁj |FSoE Master Connection 4 Bytes Inf4 Bytes Out 0 byte safety parameter 6200 Bosch Rexroth AG o EtherCAT Module imported from Slave XML: BoschRe:
ﬁ FSoE Master Connection & Bytes Infs Bytes Qut 0 byte safety parameter 620E Bosch Rexroth AG 1] EtherCAT Module imported from Slave XML: BoschRe:
ﬁ FSoE Master Connection & Bytes In/2 Bytes Out 06 bytes safety parameters 62159 Bosch Rexroth AG 1] EtherCAT Module imported from Slave XML: BoschRe:
m FS0E Master Connection & Bytes In/8 Bytes Out 0 byte safety parameter 620C Bosch Rexroth AG 1] EtherCAT Module imported from Slave XML: BoschRe:
£ >
Group by category [ ] Display all versions(for experts only) [] Display outdated versions
ﬁi MName: FSoE Master Connection 4 Bytes In/4 Bytes Out 0 byte safety parameter 620D ~
Vendor: Bosch Rexroth AG
Categories: Module
Version: 0 -
Order Number: 4 Bytes In/4 Bytes Out =
Description: EtherCAT Module imported from Slave XML: BoschRexroth_ctrl¥_SAFETY_SAFEX_C12_C15_ModulesECAT.xml Device: FSoE Master " ==Y
S M pipaerely
Plug selected device into the slot
FSoE_Connection_1
&  (You can select another target node inthe navigator while this window is open.)
Plug Device Close

Plug Device Data Length Selection

The FSoE connection is added to the project:
Devices - O X
= Fortress amGard proNet IO Example A
= ﬂj Device (ctrl¥ CORE IfO Configuration) [192.168. 1.1]
~ - ethercatmaster (EtherCAT Master)
= saFEx_c12 (saFEX-C12)
ﬂﬁ |F5oE_Ccnr1ecﬁor1_1 (FSoE Master Connection 4 Bytes Inf4 Bytes QOut 0 byte safety parameter 6200)
: FSoE_Connection_2
FSoE Connection Added to Project

rexroth
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8 ctrIX SAFETY with Fortress amGard proNet FSoE

This step is required for the module used in this example. It may or may not be required for
your module.

Expand amGard_proNet (amGard proNet) then right click on Interlock_IO (Deactivated)\Plug
Device.:

Devices

=g Forfress amGard proNet 10 Example
= ﬁ Device (ctrlX CORE I/O Configuration) [192. 168, 1. 1]
— == ethercatmaster (EtherCAT Master)
+-[T sarFEx_c12 (SAFEX-C12)
= l amGard_proMet (amGard proMet)
ﬁi safety_Madule (Safety Module)
General_I0_Slot (24 Standard I0)
Interlock_IO_Slot (Deactivated)

RFID_Slot (Deactivated) dh Cut
Access_Control_Slot (Deactivated) Copy
Paste
> Delete

i, Properties...

Plug Device... |\é

Add Standard Interlock I/O

Select “Interlock Standard 10 then click “Plug Device”:

[ Plug Device x
Name ‘Inberlock_IO_Slot |0
Action

(®) Plug device () Update device

|String for a full text search | vendor | zall vendors> ~
Name Vendor Version Description
= ﬁ Fieldbuses
= o EtherCAT
= n;ﬁ Module

m 24 Standard IO Fortress Interlocks o] EtherCAT Module imported from Slave XML: ESI_Fortress_amGard_proMet 1.xml Device: 24 Standard I(
m Access Control Standard 10 Fortress Interlocks o EtherCAT Module imported from Slave XML: ESI_Fortress_amGard_proMet 1.xml Device: Access Contro
m Deactivated Fortress Interlocks [v] EtherCAT Module imported from Slave XML: ESI_Fortress_amGard_proMet 1.xml Device: Deactivated
m Fortress Interlocks [v] EtherCAT Module imported from Slave XML: ESI_Fortress_amGard_proMet 1.xml Device: Interlock Stanc
m RFID Standard Data Fortress Interlocks [v] EtherCAT Module imported from Slave XML: ESI_Fortress_amGard_proMet 1.xml Device: RFID Standarc

< >

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

m Name: Interlock Standard 10 A
Vendor: Fortress Interlocks
Categories: Module
Version: 0 -
Order Number: Interlock Standard IO =
Description: EtherCAT Module imported from Slave XML: ESI_Fortress_amGard_proMet 1.xml Device: Interlock Standard IO “ ==

Plug selected device into the slot
Interlock_IO_Slot

#  (You can select another target node inthe navigator while this window is apen.)

Plug Device Close

Interlock Standard I/O Plug Device Selection

rexroth
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The control for the solenoid from the standard I/O has been added:

Devices * 1 X
=) Fortress amGard proNet 10 Example -
= ﬂj Device (ctrlX CORE I/0 Configuration) [192, 163. 1. 1]
- ethercatmaster (EtherCAT Master)
+-[T saFEX_C12 (SAFEX-C12)
= l. amGard_proMet (amGard proMet)
ﬁ Safety_Module (Safety Module)
B General_IO_Slot (24 Standard I0)
M |Interlock_I0_Slot (Interlock Standard I0)
H RFID_Slot (Deactivated)
M  Access_Control_Slot (Deactivated)

Standard Interlock I/O Added to Project

Double click on “ethercatmaster (EtherCAT Master)” then “Slave to slave” tab to add the
FSoE connections between the SAFEX-C12 SAFETY controller and amGard proNet

interlock:

File Edit View Project Build Online Tools Window Help

BEFEIE > = dBEX AGMYSR|T =g

Devices ~ B X | =% ethercatmaster x
=) Fortress amGard prolet 10 Exampie || General SyncUnit Assignment Distributed Clocks  Slave toslave  AoE  Cof  Eof @ Information
=il Device (ctriX CORE /0 Configuration) [192. 168.1.1] —
- =
= [ethercatmaster (EtherCAT Master) [ SAFEX_C12 [sAFEXC1Z]
* [ saFex_C12 (GAFEX-C12) ¢ W amGard_proNet [amGard proNet] oiet]

= B amGard_proNet (amGard proNet)
[T safety_Module (Safety Module)
M General_10_Slot (24 Standard 10)
M Interlock_I0_Slot (Interlock Standard I0)
H  RFID_Slot (Deactivated)

H  Access_Control_Slot (Deactivated)
>>

. R

<
POUs |52 Devices
X

| Messages -Tatal 0 error(s), 0 warming(s), 0 messagels)

- [© erors) [@ 0 waming(s) [@ 0 message(s) || X ¥

Description Project Object Position

Device user: boschrexroth Lastbuid: € 0 0  Precompie Project user: (nobody) Q= =

Slave to Slave Data Mapping

rexroth
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10 ctrIX SAFETY with Fortress amGard proNet FSoE

First the SAFEX-C12 FSoE outputs to the amGard proNet interlock inputs will be added.

On the “Source” side expand SAFEX_C12 [SAFEX-C12]\FSoE_Connection1 [FSoE Master

Connection 4 Bytes In/4 Bytes out 0 bye safety parameter 620D] then select 0x1A00 FSoE
SafetySlaveMessage 04 Bytes In [88 Bits]:

5= cthercatmaster X

General  Sync Unit Assignment  Distributed Clocks  Slave to slave  agE CoE EoE o Information
Source
4 (] SAFEX_C12 [SAFEX-C12]
4 WH FSoE_Connection_1 [FSoE Master Connection 4 Bytes Inf/4 Bytes Out 0 byte safety parameter 6200]

[l (c1ADD FSoE SafetySlaveMessage 04 Bytes In [BE Bits

0x1A01 Alignment Byte Connl [B Bits]
f tﬂ Slave_Process_Data_Modules [Master-to-Master Communication]
[ tﬂ Slave_Process_Data_Modules_1 [Functional Inputs/Outputs]
i l amGard_proMet [amGard proMet]

SAFEX-C1x Source Data Selection

On the “Destination” side expand amGard_proNet [amGard proNet]\Safety Module [Safety
Module] then select 0x1600 RxSPDU [88 bits] then click “Add connection”:

5= ethercatmaster X

General Sync Unit Assignment  Distributed Clocks  Slave toslave  aoE CoE EoE o Information
Source
4 [ SAFEX_C12 [SAFEX-C12]
4 B FSoE_Connection_1 [FSoE Master Connection 4 Bytes In/4 Bytes Qut O byte safety parameter 6200]
|- 0x1ADD FSoE SafetySlaveMessage 04 Bytes In [88 Bits]
0x1A01 Alignment Byte Connl [8 Bits]
[ tﬂ Slave_Process_Data_Modules [Master-to-Master Communication]
[ tﬂ Slave_Process_Data_Modules_1 [Functional Inputsf/Outputs]
[ l amGard_proNet [amGard prohet]

Destination
© (1) SAFEX_C12 [SAFEX-C12]
A . amGard_proNet [amGard proNet]
rl ﬁ Safety_Module [Safety Module]
:
General_I 4 Standard 10]
i @ Interlock IO Interlock Standard 10]

Add connection

amGard proNet Destination Data Selection

The connection is added to the project:

Connections >

n I R
- Slave { Module PDO | PDO-Entry - Slave / Module PDO / PDO-Entry
SAFEX_C12 { FSoE_Connection_1 0x1A00 FSoE SafetySlaveMessage 04 Bytes In »> | amGard_proNet [ Safety_Module 0x1600 RxSPDU 88

Slave to Slave Data Mapping Complete

rexroth
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11

Now the amGard proNet interlock outputs to SAFEX-C12 FSoE inputs will be added.

On the “Source” side expand amGard_proNet [amGard proNet]\Safety_Module
Module] then select 0xA00 TxSPDU [88 bits]:

[Safety

5= cthercatmaster x

Sync Unit Assignment Distributed Clocks  Slave to slave  apE EoE

General CoE

Source

o Information

4 (] SAFEX_C12 [SAFEX-C12]

[ Ox1ADD FSoE SafetySlaveMessage 04 Bytes In [88 Bits)
Dx1A01 Alignment Byte Connl [8 Bits]
[ t['l Slave_Process_Data_Modules [Master-to-Master Communication]
i tﬂ Slave_Process_Data_Modules_1 [Functional Inputs/Qutputs]
A l amGard_proMet [amGard profet]
4 (] safety_Module [Safety Module]
.
- W General_I0_slot [24 Standard I0]
i W Intedock I0_Slet [Interlock Standard 10]

amGard proNet Source Data Selection

4 WA FSoE_Connection_1 [F50E Master Connection ¢ Bytes Inf4 Bytes Qut 0 byte safety parameter 6200]

On the “Destination” side expand SAFEX_C12 [SAFEX-C12]\FSoE_Connection1 [FSoE
Master Connection 4 Bytes In/4 Bytes out 0 bye safety parameter 620D] then select 0x1600

FSoE SafetyMasterMessage 04 Bytes Out [88 Bits] then click “Add connection”:

5= ethercatmaster x

General Sync Unit Assignment  Distributed Clocks  Slave to slave  aoE CoE EoE 0 Information

Source

Destination

4 (i) SAFEX_C12 [SAFEX-C12]
4 W FSoE_Connection_1 [FSoE Master Connection 4 Bytes In/4 Bytes Qut 0 byte safety parameter 620D]
I+ 0x1A00 FSoE SafetySlaveMessage 04 Bytes In [88 Bits]
0x1A01 Alignment Byte Conn1 [8 Bits]
[ tﬂ Slave_Process_Data_Modules [Master-to-Master Communication]
| 4] Slave_Process_Data_Modules_1 [Functional Inputs/Outputs]
4 l amGard_proNet [amGard proNet]
a () safety_Module [Safety Module]
| Dx1ADD TxSPDU [88 Bits]
- W General_10_Slot [24 Standard 10]
I W Interlock_IO_Slot [Interlock Standard 10]

SAFEX-C1x Destination Data Selection

The connection is added to the project:

4 (7 SAFEX_C12 [SAFEX-C12]
4 W7 FSoE_Connection_1 [FSoE Master Connection 4 Bytes In/4 Bytes Out 0 byte safety parameter 620D]
01600 FSoE Bytes Out [88 Bits]

Master Communication]
al Inputs/Cutputs]

4 [ safety_Module [Safety Module]
1+ 0x1600 RxSPDU [88 Bits]

Standard I0]
2y 1=

Connections ¢ & &

Slave / Module PDO / PDO-Entry -
SAFEX_C12 j FSoE_Connection_1 Dx1A00 FSoE SafetySlaveMessage 04 Bytes In >

bt
amGard_proNet [ Safety_Module 0x1600 RxSPDU B8

‘ amGard_proNet [ Safety_Module Dx1A00 TxSPDU >

Slave to Slave Data Mapping Complete

SAFEX_C12 | FSoE_Connection_1 0x1600 FSoE SafetyMasterMessage 04 Bytes Ou 88

The I/O configuration is completed and can be downloaded to the CORE. Click on the
“Download” icon from the tool bar and ensure the project downloads successfully:

File Edit Wiew Project  Build Online  Tools  Window  Help
NS H (& o o § BB XS R(E 53
Devices

ctrIX 1/O Engineering Download

>« 0 X || = ethercaj Download i

ctrlX SAFETY with Fortress amGard proNet FSoE
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12 ctrIX SAFETY with Fortress amGard proNet FSoE

ctrlX PLC Engineering

Open ctrlX PLC Engineering from ctrlX WORKS:

B crix WORKS
I
Engineering Tools
Devices
ctrlX PLC Engineering ctrlX 1/O Engineering
Engineering Tools
App Build Environments -]
=
Development environment for Fieldbus configurator for the EtherCAT
programmable controls according to master of a ctrlX CORE control
the IEC 61131-3 standard for
application development
I Open ctrlX PLC Engineering il Open ctrlX IO Engineering
e Z cutn

ctrlX WORKS Engineering Tools -PLC

Select File\New Project:

B3 iy PLC Engineering

File | Edit View  Project Build  Online Debug To
*H% Mew Project... Ctrl+M =

@ Open Project.. Ctrl+0

=1 (Inen nroiect from ctel¥ CORF...

ctrlX PLC Engineering New Project

Select ctrlX CORE hardware type, enter name and location of project then click “OK”:

“Z] New Project X
Categories Templates
¢~ Libraries I=' Lc PLC Pu: PLc
-] Projects cirix curix cinix

cirlX CORE ctrl¥ CORE  Empty project  Standard
ARME4 project [EEE T g Cas project

£ >

Standard project using a ctrlX CORE ARMG4 device |

Name |Fortress amGard proMet PLC Example |

Location |C:EUsers‘l,ﬂoria‘l,Desktop‘lForh'ess Example'PLC V|

| caee

ctrlX PLC Engineering New Project Template Selection

rexroth
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A new project was created, right click on “DatalLayer_Realtime\Select realtime
data\Selectively from ctrlX CORE...”

Devices - 3 X
=5 Fortress amGard prolet PLC Example -
=[] Device (ctrlx CORE ARME4)
=-2l PLC Logic
E‘Q Application
EEII CheckFunctions

m] Library Manager

----- PLC_PRG (PRG)

.T= Symbol Configuration
E{E Task Configuration
=& MainTask (IEC-Tasks)
] PLC_PRG
[ﬂ Datalayer_Realtime

| Select realtime data [ Selectively from ctrlX CORE..
[4  Provide PLC real-time data 5] Al data from ctrlX CORE...
Show status 5] Selectively from file..

~ -

Read I/O Configuration Data from CORE
Use the pull-down menu to Select Source:

Control ethercat_master_instance_ethercatmaster, check the boxes for all devices then click
“Applies all currently selected control data to the PLC project.” Click close:

(1 Selecting real-time data online from ctrlX CORE [192.168.1.1] - O >

Target: PLC praoject Source: Control | | ethercat_master_instances_ethercatrmaster

| ethercat_master_instances_sthercatmaster - [ ethercat_master_instances_sthercatmaster
3 [J SAFEX_C12

» [ amGard_proMet

L
Applies all currently selected control data to the PLC project.
Deselected control data is removed from the PLC project.

Source Selection

rexroth
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14 ctrIX SAFETY with Fortress amGard proNet FSoE

The SAFEX-C12 and amGard proNet interlock devices are added to the PLC project:

= ,_JJlDaELayer_F‘.ealﬁmE
=4l ethercat_master_instances_ethercatmaster {DatalayerUser)
= | SAFEX_C12
[ FSof_Connection_1
|J Slave_Process_Data_Modules

|4 Slave_Process_Data_Modules_1
= |J amGard_proMet
[ safety_Module
[l General_I0O_Slat
4 Interlock_IO_Slot
4 RFID_Slot
|4 Access_Control_Slot
I/O Devices Added to PLC Project

rexroth
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Here is an overview of the Fortress amGard proNet /O from the documentation. Please see
the Fortress website for the latest documentation and additional information:

Applicable units: EtherCAT FSoE
ESI File: ESI_Fortress_amGard_proNet
Bits
Description
0 2 3 4 5 i 7
Slot 1 ! Safety Inputs
Imput Bit is reset when the relevant safety ﬁ;:j:i" - 3;':::"."1, Aux Aux ESTOP | ESTOP ) i
Channel x signal is broken = Chi Ch2 Chi*™" Cha™ Chi1 Ch2
Qualifier Input | Sualier Set (QS)bit is resstwhen | Head! | Head! |, o | A oo | EsTOP | ESTOR
Channel the relevant safety signal is invalid Solenoid® | Solencid as as Chi QS Ch2 Qs - -
= {latching) chi@s | chzas = bt
Clualifier Cualifier Set (Q5) bit is reset when Safety Safety
Output the relevant safety signal is invalid Owrtput Output - - - - - -
Channel x {latching) Ch1Q5 Ch2 Qs
Slot 1 | Safety Outputs
Output Safety Output is enabled when bit is Safety - ; _
Channel x set Output ™
Error Reset Qualifier Reset (QR) bit to reset the Head! ESTOR
Imput relevant Cualifier Set bit if an imvalid Solenoid - Aux QR - R - - -
Channel x state has been experenced QR
Emor Resst Qualifier Reset (QR) bit to resat the Safety
Output relevant Qualifier Set bit if an imealid Dutput - - - -
Channel state has been experenced QR
Slot 2 | Standard Inputs
Bution(s) Bit is set when bution is pressed Buiton 1 Bution 2 Button 3 Bution 4 Button 5 Button & Bution 7 Button 8
Butionis) Bit is sat when the bution | sad . - - - - .
Extended it is s=t when the n is pres: N N N N - N
Slot 2 ! Standard Outputs
Lamps Lamp is illuminated when bit is set Lamg 1 Lamp 2 Lamp 3 Lamp 4 Lamp 5 Lamp G Lamp 7 Lamp 8
Lamps L . . - N - N - -
Evtended Lamp is iluminated when bit is set N " N " - N
Slot 3 | Interlock Standard Inputs
Bit is set when the actuator is cut Head
Gate Monitor of the intedock head, or first key is a3 - - - - - - -
Maonitor®
operated
Solenoid . R . . Solenoid
Manitor Bit is set when interlock is unlocked Monitor® - - - - - - -
Slot 3 Interlock Standard Outputs
- A The solencid is energised when the Solenoid
Solencid Drive | .- - . - - - - - - -
bit is set Drive
Slot 4 | RFID Data (8 bytes)
Byte O-7 | RFID data™* | Unigue ID
Slot 5 ! Access Control Inputs
Byte 0-1 | Reserved Access Control Inpuis™™” | - | - | - | - | - | - | - | -
Slot 5 ! Access Control Outputs
Byt= O | Reserved Access Control Outputs™* | - | - | - | - | - | - | - | -
Caonfigured dual channel safety inputs (for example safety inputs byte O bit D& 1) will always move synchronousky.
"D allecation when a proMet Option Pod is configured with amGardpro Interdock with associated head and selenoid contacts.
11D allocation default is dual channel safety output. Can be configured with amGardpro interock as a single channel solenoid drive safety output on bit 0.
***For more information on RFID and permissions management for Access Control M0 see Fortress FRAMNE Operating Instructions.
=t 1IN0 is determined by external connected device or custom configuration — contact Fortress for further information.

Fortress amGard proNet I/O

rexroth
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The following PLC program was created only as a functional example for de
purposes of the communications. It is not written to meet any specific PL or Sl

monstration
L rating nor

any specific risk assessment. Programming methods must be used to meet your specific

application requirements:

PLC_PRG X

F3oE_AmGuardInterlock3lavelnputs AT $IBS3: ARRAY[O0..11] OF

7 FS5oE_AmGuardInterlockSlavelutputs AT F0B7Z: ARRAY([0..11] OF
=] Button AT FIXET0.2: BOOL;
14 Greenlamp AT $0HE2.0: BOOL;
11 RedLamp AT E0¥E8.1: BOOL;
12 WhiteLamp AT §0KgE.2: BOOL;
13 EStopLamp AT $0EE8.3: BOOL;
14 SolRelease AT F0E92.0: BOOL;
15 GateMonitor AT FIET4.0: BOOL;
1€ SolMonitor AT FIET4.1: BOOL;
17 EStop Chl AT §I¥59.4: BOOL;
13 EStop Ch2 AT §I1¥559.5: BOOL;

13 END VAR

1 SolRelease := Button OR NOT EStop_Chl AND NOT EStop_ChzZ;
2 Greenlamp = (NOT GateMonitor) AND (NOT SclMonitor);

3 BedLamp := GateMoniter OR SclMonitor;

4 WhiteLamp := NOT ScolMonitor;

PLC I/O Variables Declaration and Program

PLC_PRG X

BYTE;
BYTE:

Device Application.PLC_PRG

Expressicn Type Value Prepar.. Address

+ @ FSoE_AmGuardInterlockMasterinputs ARRAY ... 2LIB0

+ ¢ FSoE_AmGuardInterlockMasterOutputs ARRAY ... 2L0QB0

+ & FSoE_AmGuardInterlockSlavelnputs ARRAY ... %L1B58

+ @ FSoE_AmGuardInterlockSlaveQutputs ARRAY ... 5L0QB78
# Button BIT LIX70.2
@ GreenLamp BIT TRUE %aQXE8.0
& RedLamp BIT %L QX88.1
@ WhiteLamp BIT TRUE %L(X88.2
@ EStoplLamp BIT FALSE % ()Xa8.3
@ SolRelease BIT TRUE BL0X92.0
@ GateMaonitar BIT FA 2L D740
@ SolManitar BIT FA 2L D741
@ EStop_Chi BIT FA %aIN59.4
@ EStop_Ch2 BIT FAl %eIX59.5

Comm..

SolRelezse AN := Button@iES OR NOT EStop Chl[ENES AND NOT EStop Ch2[FNEES:
GreenlarpEENEN := (NOT GateMonitor@@EE) AND (NOT SolMonitorFZEES) :
Redlanp@ES := GateMonitor@IEE OR SolMonitorZHEE:

WhitelarpiENE := NOT SclMonitor[ZNEE:[RETURN]

N S

PLC /O Variables Declaration and Program Online

rexroth
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ctrlX SAFETY Engineering
Open ctrlX SAFETY Engineering then select “Slave Device Editor” from the Main Menu:
D MNew Ctrl+1
7 Open Ctr+Q
‘% Save Cirl+5
@ Save As Ctrl+5hift+5
L:_é Print Cirl+P
E Export Library
0 Import Group
[ e
33 User Service Settings
| Slave Device Editor b |
F&ﬂ” Settings
ctrIX SAFETY Engineering Slave Device Editor
Click “Import Slave Device” icon:
=53 Slave Device Editor
Slave Devices
:|
> & 10
Slave Device Import
rexroth
& Boach Company

ctrlX SAFETY with Fortress amGard proNet FSoE
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Select Fortress ESl file, click “Open”:

Ea Open X
« v » ThisPC » Desktop » Fortress Example v O Search Fortress Example P
Organize » New folder = ™ @
~
) Name Date modified Type Size
& Quick access
1 12/5/2023 3:01 PM File folder
@ OneDrive - Bosch Group PLC 12/5/2023 301 PM File folder
!This pC Safety 12/5/2023 12:53 PM File folder
. D ESI_Fortress_amGard_proMet 1.xml 7/25/2023 10:24 AM XML Document 127 KB
30 Objects
[ Desktop
BRC Drive & Control IE
ctriX DRIVE Deen Dive ™ € >
File name; | ESI_Fortress_amGard_proNet 1.xmi ~| [EsiFie Famp v
| Open I | Cancel |

ESI File Selection
Click amGard proNet checkbox, click “Import”:

2 Import Slave Device

ES| File content Details

v B amGard proNet  (#x00000001 / #x00000001)

¥  Safety Slot
Safety Module (#x12343678)

Fortress amGard proNet ESI File Import

Click “OK” to close the Slave Device Editor and finish the import process:

Close Slave Device Editor

rexroth
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Library is reloading...

Library Loading

If needed expand Master\ctrIX SAFETY in the Library window then drag and drop the control

type you have in the workspace area:

= Small icons

v B Master
v [ ctriX SAFETY

| T sarex-c.12

Tl sarex-c.15

SAFEX-C1x Selection

In this case a SAFEX-C12 has been added:

New Document - Admin1{Administrator) - cirlX SAFETY Engineering*®

Window Filter

0

v ﬂ]} SAFEX-C.12 (Master]

v QR Peripherals

Input
Qutput
v . Slaves
Slave
v |5 Functional Sheets
£ SAFEX-C.12 (Master) - Sheet 1
v 5] FsstChannel Shests
L] SAFEX-C.12 (Master) - Sheet 1

ssage Windom 2 x

<
< SAFEX-C.12 (Master) - Sheat 1

SAFEX-C.12 (Master) Not Compiled

SAFEX-C1x Added to Project

Library
=
v B Master
v Bl ctrlX SAFETY
T sarex-ca2
1M saFex-c.1s
~ [ Slave Device
> B s
> B0
> ¥ Fortress Interlocks
& Input

s Qutnut

= o x

& ()

‘\ z.,...n.. P_m T F H —

Hardware & Firmware: JURRR]

It l search

ctrlX SAFETY with Fortress amGard proNet FSoE
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Expand Slave Device\Fortress Interlocks\Network Interlocks then drag and drop an amGard
proNet to the workspace area:

New Document - Admin1{Administrator) - ctrX SAFETY Engineering™

Window Filter

Terminal Scheme L\bmry
[ £ Smallicons|
v ]]1 SAFEX-C.12 (Master) v & Master
£ > [ ctrix SAFETY

v [ periphersis v [ Slave Device

Input >R s

Output > B0

Encoder . . v [ Fortress Interlocks

Profile v = Network Interlocks

)

. .Slavas z | B amGard proNet
“d W : > & nput
> 2 Output

¥ Slave

B amGard proNet (Slave 1)

~ =] Functional Sheets Properties
() SAFEX-C.12 (Master) - Sheet 1 ; I8 amGard proNet Slave 1)
~ [ FastChannel Sheets

12 SAFEX-C.12 (Master) - Sheet 1

Safety et
EtherCAT. ™

4 Device
Logical Device Ad... # 1
4 Profiles

Output Diagnostics Axis In... 1
4 FSoE
Slave Address 1
Watchdog Time 200
Connection ID 1

<
< SAFEX-C.12 (Master) - Sheet 1

SAFEX-C.12 (Master) Not Compiled

Fortress amGard proNet added to project

In the properties window for the amGard proNet select the Profile type using the pulldown
menu:

Properties
E amiGard proNet (Slave 1)

4 Device
Logical Device Address * 1 .
4 Profiles
Profile # | None |'
Diagnostics Axis Index [ |Mone
4 FSoE |Safety Module (#:7C125FF7) I
Slave Address L1 -
Watchdog Time o 200 .
Connection 1D a1 -
ECat Address o 1001 >
4 Miscellaneous
Comment 7]
4 Name
MNarne [ amGard proMet

Fortress amGard proNet Profile Selection

rexroth
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The Slave Address must match the address on the unit set with the DIP switches. Please
see the Fortress website for the latest documentation and additional information on setting
the FSoE Slave Address:

Fortress amGard proNet Slave Address
»= For this example, the DIP switches were set to Slave Address 1.

* The Connection ID must match the Connection ID used in ctrlX I/O Engineering. In this
example the Connection ID used was 1.

* The ECat Address must match the address assigned by the EtherCAT master in ctrlX I/O
Engineering. In this example the ECat Address assigned was 1002.

These values will be used in the properties along with changing the Name:

Properties
E amGard proNet (Slave 1)

4 Device

Logical Device Address * 1 p
4 Profiles

Profile # | Safety Module (#xTC125FFT) B

Diagnostics Axis Index (PR
4 FSoE

[ Slave Address o1 ] o
Watchdag Time O 200 e
Connection ID o1 :
ECat Address + 1002 -

4 Miscellaneous
Comment )

4 Name

[ Name O amGard proMet ]

Fortress amGard proNet Properties

rexroth
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The Safety Module profile was added to the configuration and can now be used in the
Functional Scheme:

AFEX-C12 (Master)

& pepherls — "
Input . Input
Output [u— © Functionsl Output/Messa,
Encoder B FSoE Disconnect
v profile == v A Logic
v | & Safety Module (#7C125FF7) (Slave 1) & AND Block
& Profile — =1 EXCLUSIVE OR Block
G s = 8. FLIP FLOP Block
v Eo‘ Slaves &, cFiip Flop
. 1. Logical 1 Block
v Sl 1. Configurable Boolean
B omGard proNet (Slave 1) ..., 1 NOT Block
< 21 OR Block
v (5] Functional Sheets ~S

v (J SAFBX-CI12 (Master) - Sheet 1 ==
@ Safety Module (#7C125F7) (Siave 1)

~ 2] FastChannel Sheets

F1 Edge Detection Block

L SAFEX-C.12 (Master) - Sheet 1 [——g

SAFEX-C12 (Master) - Sheet 1 -

SAFEX-C12 (Master) Not Compiled ]

Fortress amGard proNet Profile Function Block

X687 V1158 75%

Since the module used for this example is configured to use the standard controller for
control of the solenoid. Programming can be added to monitor the bits. The following ctrlX
SAFETY program was created only as a functional example for demonstration purposes of
the communications. It is not written to meet any specific PL or SIL rating nor any specific
risk assessment. Programming methods must be used to meet your specific application
requirements:

Terminal Scheme  Wiring Scheme [ Functional Scheme

[ Safety Module (#TCT25FFT) (..

1
FSgEn12:0

'
HosiCamst]
e
2
| o
[ FSOEIN12:0
jp Dummy Block 1

s
[ .
[

e ey

P

[, -
| e

2
ek int 01

E

Fortress amGard proNet Profile Function Block Online
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ctrlX Example Projects

The following example projects are included in the SAFEX-C1x - Fortress Example
Projects.zip available for download below:

*= ctrIX I/O Engineering
= ctrIX PLC Engineering

= ctrIX SAFETY Engineering

Additional Resources

How-to All about ctrlX AUTOMATION

Quick Start Guide ctrlX CORE

=  Quick Start Guide Licensing

= Create safety PLC project with ctrlX SAFETY Engineering

=  SetupactrIX CORE and PLC Programming

rexroth
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