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1. About this document

1.1. Version

Version Date Change/addition Chapter

02-01/24 11/11/2021 Prepared Al
y Revision of chapter 8. Parameterizing the MGB2 Modular EtherCAT via

0201/24 01/22/2024 startup configuration on page 14 8

1.2. Scope
This document is used for integration and configuration of the MGB2 Modular EtherCAT with BECKHOFF TwinCAT 3.

1.3. Target group

Design engineers and installation planners for safety systems on machines, as well as setup and servicing staff possessing
special expertise in handling safety components as well as expertise in the installation, setup, programming and diagnostics
of programmable logic controllers (PLCs) and bus systems.

1.4. Supplementary documents
The overall documentation for this application consists of the following documents:

Document title

(document number) Contents

Operating instructions A .

(2540772) Operating instructions for bus module MBM-EC-..-MLL-... (EtherCAT) www
Safety information . . .

(2525460) Basic safety information m
Operating instructions for

the connected modules Device-specific information for the related module and the installed submodules. www
and their submodules

Possibly enclosed data v . - -

sheets ltem-specific information about deviations or additions m

1.5. Notice

This application is based on the MGB2 Modular EtherCAT operating instructions and the operating instructions for the BECK-
HOFF components used. Please refer to the operating instructions for technical details and other information.

AP000270-02-01/24 (Application) 3
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2. Components/modules used
2.1. EUCHNER

Description Order number / item number

Safety system MGB2 Modular with modular bus module | 169251 / MGB2-L1HEB-EC-U-S4-DAR-169251
MBM (EtherCAT interface), guard locking with guard
lock monitoring 169252 / MGB2-L1HEB-EC-U-S4-DA-L-169252

169253 / MGB2-L2HEB-EC-U-S4-DA-R-169253
169254 / MGB2-L2HEB-EC-U-S4-DA-L-169254

163293 / MBM-EC-S7-MLI-3B-163293

2.1.1. Items included in the MGB2 Modular set

MGB2 Modular set

Description Order number/item number = N Q S
N N N N
(o)) ()] (o)) ()]
S 2 2 2
Modular bus module MBM 163291 / MBM-EC-S4-MLI-3B-163291 (] o [ o
163293 / MBM-EC-S7-MLI-3B-163293 - - .
Locking module MGB2-L 136776 / MGB2-L1-MLI-U-YO000-BJ-136776 [} ) .
156392 / MGB2-L2-MLI-U-YO000-BJ-156392 ) )
Submodule: emergency stop + | 136687 / MSM-1-P-CA-BPP-A1-136687 P
two pushbuttons
Submodule: three slide-in 137610 / MSM-1-N-AA-QQQ-B1-137610 P
labels
Handle module 136691 / MGB2-H-BA1A3-R-136691 [ ) [
156394 / MGB2-H-BA1A3-L-156394 R ) . o
Module connector MLI 157024 / AC-MC-SB-M-A-157024 [ ) () [ ] ()
Blanking cover MLI 156718 / AC-MC-00-0-B-156718 [ ) () [ ) ()

Included in the MGB2 Modular
® set

Not included in the MGB2
Modular set

Key to symbols

Tip: More information and downloads about the aforementioned EUCHNER products can be found at www.euchner.com.
Simply enter the order number in the search box.

2.2. Others

Description Order number / item number
Basic BECKHOFF CPU module with PROFINET RT CX9020-0115-M930

controller

BECKHOFF TwinSAFE Logic EL6910

BECKHOFF EtherCAT extension EK1110

BECKHOFF 2-port EtherCAT P branch with feed-in EK1322

2.3. Software

Description Version

TwinCAT 3 3.1.4024.22
TwinCAT 3 Safety Editor 1.3.0



http://www.euchner.com
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3. Functional description

The MGB2-L1HB-EC-... is a guard locking device in accordance with EN ISO 14119 according to the closed-circuit current
principle, the MGB2-L2HB-EC-... is a guard locking device in accordance with EN ISO 14119 according to the open-circuit
current principle. In this example, all safety functions are processed via the FSoE protocol. The MGB2 Modular is connected
to a CX9020-0115-M930 from BECKHOFF via the bus module.

AP000270-02-01/24 (Application) 5
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4. Overview of the communication data

4.1. Input

EtherCAT Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1st byte BM_E_G BM_E_SYS BM_E_ML2 BM_E_ML1 BM_D_RUN
2nd byte Diagnostics byte (pluggable)

EtherCAT Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1st byte LM_E_G LM_E_ER LM_E_SM1 LM_E_SMO LM_I_UK LM_|_SK LM_D_RUN
2nd byte LM_I_OL LM_I_OT LM_I_OD
3rd byte Diagnostics byte (pluggable)

EtherCAT Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1st byte SM_E_S1 SM_I_S3 SM_I_S2 SM_IS1
2nd byte Diagnostics byte (pluggable)

FSoE Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1st byte SM_FIES LM_FI_UK LM_FI_SK
2nd byte

4.2. Output

EtherCAT Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Istbyte | BMACKG | | |

EtherCAT Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Istbyte | LMACKG | LMACKER | | | ot

EtherCAT Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Istbyte | SM.OH3B | SMOH2B | SMOHLB | SMOH3 SM.OH2 | SM_O_HI

FSoE Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1st byte LM_FO_CL
2nd byte

Tip: The individual abbreviations are explained in the operating instructions

®

NOTICE!

While EtherCAT data are always incorporated by bytes, the data for FSoE are always incorporated by
individual bits. The FSoE 2 Bytes module was therefore used for this application example. It offers a
sufficiently large safe memory area for the bits: LM_FI_SK, LM_FI_UK and SM_FI_ES.
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5. Installing the ESI file

You will require the corresponding ESI files in XML format to integrate the MGB2 Modular EtherCAT into the TwinCAT 3
hardware configuration;

» EUCHNER_MBM_ESI.xml (contains all information about the MBM modules and data transfer)
Both ESI files must always be used!

You will find the ESlI files in the download area at www.euchner.com. Always use the latest ESI files.

Unzip the content of the ESI file into the following directory:

Marme Anderungsdatum Typ Grake

[=] EWCHMER_MBM_ESI 14.10.2021 10:49 AML-Dokument 570 KB

[Z] EUWCHMNER_MBM_Modules  14,10.2027 10:49 AML-Dokument 333 KB
Fig. 1: ESI files to be added

» Dieser PC » Lokaler Datentrager (C:) » TwinCAT » 3.1 » Config » lo » EtherCAT »

Fig. 2: Path of the ESI files for TwinCAT 3

AP000270-02-01/24 (Application) 7
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6. TwinSAFE hardware addressing

A WARNING

» Each TwinSAFE address set must occur only once within a network/configuration!
» Address O is not a valid TwinSAFE address!

6.1. BECKHOFF EL6910
The TwinSAFE address must be set for TwinSAFE logic terminal EL6910. It is set using the DIP switches on the left side of
the TwinSAFE terminals.

TwinSAFE device TwinSAFE address in the example
EL6910 1

6.2. MBM-EC-..-MLI-...

The TwinSAFE address must be set for the bus module MBM-EC-..-MLI-.... It is set on the bus module MBM using the DIP
switches.

TwinSAFE device TwinSAFE address in the example
MBM-EC-...MLL-.. | 12
| Switch  Description

A7 AG A5 A4 A3 A2 Al AO RSTWWWD1 Address switch, bits zero to nine
H B B B B AO ... A9 For binary setting of the TwinSAFE address

i i E i i i E E i i E i (factory setting: 0000000000)
Factory reset
ﬂ D RST (factory setting: off)
Activate device web interface with extended
w! OFF M{ON Default: 000 WWW  diagnostic options

0000000000 (factory setting: off)

N

The DIP switch setting is as follows for the TwinSAFE address 12 selected in the application:

Switch A9 A8 A7 A6 A5 A4 A3 A2 Al AO
DIP switch position MBM | off off off off off off on on off off
Significance 29 28 27 26 25 24 23 22 21 20
Decimal value 512 256 128 64 32 16 8 4 2 1

Table 1: DIP switch settings

A ATTENTION!

» The set TwinSAFE address of the bus module and the address configured in Alias Device must
match.

» The TwinSAFE address set using the DIP switches is adopted only after the MBM is restarted.

8 (Application) AP000270-02-01/24
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7. Configuring the MGB2 Modular EtherCAT

7.1. Manually adding the MBM-EC-..-MLI-..-..

7.1.1. MBM-EC-S4-MLI-3B-163291
The EtherCAT master and terminals EL6910, EK1322 and EK1110 have already been created for this section.
1. Rightclick the EtherCAT master to open the context-sensitive menu. Click Add New Item... .

Solution Explorer -

G 8 -

4 W 20211111_AP0O0D270
b [ SYSTEM

E? ANALYTICS
a B o
4 "L Devices
4 [ Device 2 (EtherCAT)
*., Image ® Add Mew ltem... Ins k‘
g+ Image-Info Add Existing ltem... Shift+Alt+A
Synclnits

By Inputs

E Remowve Del
b ¥ Qutputs Change Metld...

P M InfoData Save Device 2 (FtherCAT) As...

b E Term 1 (EK1200)

+'m Mappings

Append EtherCAT Cmd

Fig. 3: Adding a new device
2. Select the bus module MBM-EC-S4-MLI-3B-163291 under EUCHNER GmbH + Co. KG >> Euchner Modular bus module.

Insert EtherCAT Device X
Search: | | Marne: | Box 1 | Multiple: |1 = | ok % |
Type: % Beckhoff Automation GmbH & Co. KG Cancel
= e EUCHMER GmbH + Co. KG
= I: Euchner Modular bus module Pt

&
0
(®) B [Ethemet)

C

Fig. 4. Selecting the MBM bus module.
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7.1.2. MBM-EC-S7-MLI-3B-163293
The EtherCAT master and the terminals EL6910, EK1322 and EK1110 have already been created for this section.
1. Rightclick the EtherCAT P terminal to open the context-sensitive menu. Click Add New [tem... .

Solution Explorer

4 W 20211111_aPoD027C
b W SvSTEM
B MOTION

i

HH FIL[:

4 &3 Device 2 (EtherCAT)

m+ lmage

By Inputs
Outputs
I InfoData
Term 1 (EK1200)
b ™ Term 2 70-0033)
b B Term 3 (ELGO1D)
P "B Term 4(EK1322)

4 9 Term 5 (EK1110) %1 Add New ltem... Ins
B InfoData 30 Add Existing Item... Shift+Alt+A

L S
m Mappings Insert Mew ltem...

Fig. b: Adding a new device

10 (Application) AP000270-02-01/24
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2. Select the bus module MBM-EC-S7-MLI-3B-163293 under EUCHNER GmbH + Co. KG >> Euchner Modular bus module.
Please note that an EtherCAT P port must be selected. In our example, the bus module is connected to port D 'X1'.

ther evice at port thernet) of Term
Add EtherCAT devi port D (Eth 1 of Term 4 (EK1322) >
Search: | | M arne: |ED:-: 1 | k Liltiple: 1 = | 0K o
Ly
Type: EI% Beckhoff Automation GmbH & Co. EG Cancel
N =E |j Spstern Couplers
o S EK1300 EtherCAT P Coupler (28 E-Bus) — Part
(=] B8 EtherCAT P Fieldbus Boses [EPPu) A
: m EtherCaT Piggyback controller boards [FETx:2)
=)= ELCHNER GmbH + Ca. KG
= I: Euchner Modular bus module ® E{-I[Ilfthernet]
o J (B -EC-57-MLI-3B [EtherCAT P
] ) () B [Ethemet)
W
-Busz
C [E-Bug)

Fig. 6: Selecting the MBM bus module.

7.2. Adding the modules and submodules
Open the bus module in the 10 tree and go to the Slots tab.
1. Add the FSoE 2 Bytes module to the Safety Slot.

General EBtherCAT DC Process Data Pl Slots  Statup CoE-Online Diag History Online

Slot Module Moduleldent 2 Module Moduleldent  Description
FSoE 2 Bytes (00000130

Diagnosis Slot Assigns 2 Byte as FSoE area. Obtain number of used safet...
W Slot 3 X FSoE 4 Bytes (00000131  Assigns 4 Byte as FSoE area. Obtain number of used safet. ..
W Subslot 3.1 #+ FSoE 8 Bytes (00000132 Assigns 8 Byte as FSoE area. Obtain number of used safet...
W Subslot 3.2
W Subslot 3.3
W Subslot 3.4
W Siot 4
W Subslot 4.1
W Subslot 4.2
W Subslot 4.3
W Subslot 4.4
W Siot 5
W Subslot 5.1
W Subslot 5.2
W Subslot 5.3
W Subslot 5.4
W Sict 6 v

Download SlotCfg O-=py

Fig. 7: Adding FSoE module to the slot configuration

AP000270-02-01/24 (Application) 11
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2. Add the MBM DIAGNOSE BASIC module to the Diagnosis Slot.

20211111_A

General EtherCAT

DC Process Data  Ple Slots

Statup  CoE - Online

Diag History Online

Slot
® Safety Slot

W Subslot 3.1
W Subslot 3.2
W9 Subslot 3.3
W Subslot 3.4
W Siot 4

W8 Subslot 4.1
W Subslot 4.2
W Subslot 4.3
W Subslot 4.4
W Siot 5

W9 Subslot 5.1
W Subslot 5.2
W Subslot 5.3
W Subslot 5.4
W Siot 6

Module

FSoE 2 Bytes
MBM DIAG

Moduleldert

(00000130
(00000010

-~

Module

Q\, Diagnosis Modules

F MBM DIAGNOSE BASIC
Q, MBM DIAGNOSE EXTENDED (00000011

Moduleldent  Description

(00000010  Basic diagnose information with single bits
Basic diagnose information, additional fault cod

Fig. 8:

Download SletCig

O=p

Adding MBM diagnostic module to the slot configuration

3. Add the MGB2-L1-MLI-U-YO000-BJ-136776 Diagnose Basic locking module to Slot 3.

20211111_A)

General  EtherCAT  DC Process Data  Plc Slots  Statup CoE-Online  Diag History Online
Slat Module Moduleldent Q Module Moduleldent ~ Desc
* Safety Slot FSoE 2 Bytes (00000130 < B= MGEB2 Modular locking module
MEM DIAGNOSE BASIC (00000010 B2 MGB2--MLI-U-Y0000-JJ-157955 Diagnose Basic 002650300 MGB
L 1-ML-U-YODD0-BJ-... (02164800 X B2 MGB2--MLI-U-Y0000-JJ-157955 Diagnose Extended (02650301 MGB
MGB2-L1-MLI-U-v0000-BJ-136776 Diagnose Basic 02164800 MGB
W Subslot 3.2 B2 MGB2-L1-MLI-U-Y0000-BJ-136776 Diagnose Extended (02164801 MGE
W Subslot 3.3 B MGB2-L2-MLI-U-Y0000-BJ-156352 Diagnose Basic («0262E800 MGE
W Subslot 3.4 B= MGE2-L2-MLI-U-Y0000-BJ-1563592 Diagnose Extended x0262E801 MGB
W Siot 4 B2 MGB2-L1-MLI-M-Y0000-BJ-158658 Diagnose Basic («026BEADD MGE
W Subslot 4.1 B2 MGB2-L1-MLI-M-Y0000-BJ-158658 Diagnose Extended («026BEADT  MGE
W Subslot 4.2 B2 MGB2-L2-MLI-M-Y0000-BJ-158711 Diagnose Basic («026BF700 MGE
W Subslot 4.3 B MGB2-L2-MLI-M-Y0000-BJ-158711 Diagnose Extended («026BF701  MGE
W9 Subslot 4.4 W MCM Modular control module
W Siot 5 W MCM-MLI-YD0DDD000-)J-157854 Diagnose Basic [(«02685E00 MCM
W Subslot 5.1 W MCM-MLI-YD0DD0000-)J-157854 Diagnose Extended («02685E01 MCM
W9 Subslot 5.2 W MCM-MLI-YDDDD0000-JJ-157854 Diagnose Basic with Stacklight x02685E02 MCM
W Subslot 5.3 W MCM-MLI-YD0DD0000-)J-157854 Diagnose Extended with Stacklight (x02689E03 MCN
W Subslot 5.4 E MCM-MLIY0000-0)-164241 Diagnose Basic («02819100 MCM »
W Slot 6 W < >
Download SlatCfg =Py
Fig. 9: Adding locking module to the slot configuration

12

(Application) AP000270-02-01/24




E c H N ER Application MGB2
U Integration of MGB2 Modular EtherCAT in Beckhoff TwinCAT 3

4. Add the MSM-1-P-CA-BPP-A1-136687 Diagnose Basic submodule to Subslot 3.2.

20211111_APODD270 + X v
General EtherCAT DC Process Data Pl Slots  Statup CoE-Online Diag History Online
Slot Module Moduleldent R Module Moduleldent  Description ™
® Safety Slot FSoE 2 Bytes (x00000130 B MSM Submodul
Q, Diagniosis Slot MBM DIAGNOSE BASIC (00000010 L\, MS5M-1-P-CA-BPP-A1-136687 Diagnose Basic 0<0215EFD0 1 estopillum
== Slot 3 MGB2-L1-MLI-U-YD000-BJ-... (x02164800 X B MSM-1-P-CA-BPP-A1-136687 Diagnose Extended x0215EFD1 1 e-stop illum
W Subslot 3.1 ﬁ MSM-1-P-C5-BOP-AZ2-137020 Diagnose Basic be02173C00 1 estopillum
M5M-1-P-CA-BPP-A1-1366... (x0215EFDD B MSM-1-PCS-BOP-A2-137020 Diagnose Extended (x02173C01 1 e-stopillum
W Subslot 3.3 B M5SM-1-P-CAOLO-A3-126062 x01ECEEDD 1 indicatorlig
W Subslot 3.4 ﬁ MSM-1-P-C5-BPP-A5-126381 Diagnose Basic 01EDADDD 1 estop illum
W Slot 4 B MSM-1-P-CS-BPP-A5-126381 Diagnose Extended (x01EDADOT 1 e-stop illum
W9 Subslot 4.1 B MSM-1-R-DA-MO0-AE-137596 Diagnose Basic be02157C00 1 M1Z2plugc
W Subslot 4.2 B MSM-1-R-DA-MOD-AE-137596 Diagnose Extended =02197C01 1 M12plugc
W Subslot 4.3 B MSM-1-R-DADON-AT-137597 Diagnose Basic 02157000 1 M23-12@
W Subslot 4.4 B MSM-1-R-DA-DON-A7-137597 Diagnose Extended (02197001 1 M23- 12
W Slot 5 B MSM-1-P-CA-PPP-AS-127040 (x01F04000 3 push buttor
W Subslot 5.1 ﬁ M5M-1-P-CA-BOP-B5-137738 Diagnose Basic B<021ADADD 1 e-stopillum
W Subslot 5.2 ﬁ MSM-1-P-CA-BOP-B5-137738 Diagnose Extended k02140401 1 estopillum
W Subslot 5.3 B MSM-1-P-CA-POP-BE-137740 (x021A0C00 2 push buttor
W0 Subslot 5.4 B MSM-1-P-CAPPO-BT-137742 ke021A0EDD 2 push buttor »
W Siot 6 v < 3
Download SlotCfg =y

Fig. 10: Adding submodule to the slot configuration

7.2.1. Complete bus structure of MGB2:

Selution Explorer * I X Solution Explorer

= tion 20211111 0270' (1 project)
4 [ 20211111
b R SYSTEM

4 B2 Device 2 (EtherCAT)
a3 Image

SyncUnits
By Inputs

Outputs

M Inputs
= Outputs
1 InfoData
¥ InfoData
B Term 1 (EK1 > @ Term 2 (ELBO
4 : Box 1 (MBM-EC-54-MLI-3B} A
4 B Module 1 (FSoE 2 Bytes) 4 "B Term4
b Wl Inputs B

By Inputs

Outpu

*'m Mappings (MC W 0-Bl & Diagnose Basic)

7 Diagnose Basic)

WieState
1110)
ﬁ". Mappings

Fig. 11: Completely configured EtherCAT Fig. 12: Completely configured EtherCAT P
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8. Parameterizing the MGB2 Modular EtherCAT via startup configuration

The MGB2 Modular EtherCAT can be parametrized to suit requirements. This includes control of the solenoid in the locking
module, activation or deactivation of the escape release error and parametrization of any LEDs on the submodule, for ex-
ample. The escape release error is activated and the LED of the emergency stop on the submodule in slot 2 is parametrized
in this application. The modules and submodules are parametrized via the startup configuration.

8.1. Example: activating the escape release error

8.1.1. Locking module L1

@ NOTICE!

» The solenoid is controlled via the SAFE bit and the NON-SAFE bit (default setting). If you do not
want to change the slot parametrization of the locking module, you do not have to create any
startup values. If you want to activate the escape release error in the slot parametrization, sole-
noid control must also be parametrized correspondingly.

» The decimal values 0, 2, 4 and 6 are not allowed with an L1 locking module and will lead to a
parametrization error.

Parametrization of locking 0 H . Decimal
module L1 Bit 2 Bit 1 Bit 0 T Comment
Control guard 'a‘;g‘;i”g from SAFE FALSE FALSE TRUE 1 Guard locking is controlled exclusively from the SAFE area
Control guard locking from SAFE Guard locking is controlled from the SAFE and NON-SAFE
and NON-SAFE area FALSE TRUE TRUE 3 area
Control guard locking from SAFE Guard locking is controlled exclusively from the SAFE area.
area + activate escape release TRUE FALSE TRUE 5 The locking module enters into an error state when the
error escape release is actuated.
Control guard locking from SAFE Guard locking is controlled from the SAFE and NON-SAFE
and NON-SAFE area + activate TRUE TRUE TRUE 7 area. The locking module enters into an error state when the
escape release error escape release is actuated.

Table 2: Parameters of locking module L1

8.1.2. Locking module L2

@ NOTICE!

» The solenoid is controlled via the SAFE bit (default setting). If you do not want to change the slot
parametrization of the locking module, you do not have to create any startup values. If you want
to activate the escape release error in the slot parametrization, solenoid control must also be
parametrized correspondingly.

» The decimal value 4 is not allowed with an L2 locking module and will lead to a parametrization

error.
Parametrization of locking Bit 2 Bit 1 Bit 0 Decimal oo
module L2 value
Deactivate guard locking FALSE FALSE FALSE 0 Behaves like 10 box (applies only to L2)
Control guard locking from SAFE FALSE FALSE TRUE 1 Guard locking is controlled exclusively from the SAFE area
Control guard locking from NON- FALSE TRUE FALSE 5 Guard locking is controlled exclusively from the NON-SAFE
SAFE area area
Control guard locking from SAFE Guard locking is controlled from the SAFE and NON-SAFE
and NON-SAFE area FALSE TRUE TRUE 3 area
Control guard locking from SAFE Guard locking is controlled exclusively from the SAFE area.
area + activate escape release TRUE FALSE TRUE 5 The locking module enters into an error state when the
error escape release is actuated.
Control guard locking from NON- Guard locking is controlled exclusively from the NON-SAFE
SAFE area + activate escape TRUE TRUE FALSE 6 area. The locking module enters into an error state when the
release error escape release is actuated.
Control guard locking from SAFE Guard locking is controlled from the SAFE and NON-SAFE
and NON-SAFE area + activate TRUE TRUE TRUE 7 area. The locking module enters into an error state when the
escape release error escape release is actuated.

Table 3: Parameters of locking module L2
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8.1.3.

Adding Startup value

1. Open the settings of the MBM module and click the Startup tab.

20211111_APDDOZYD & X

General EtherCAT DC Process Data Plc EtherCATP Slots  Starup CoE- Online Diag History  Online
Transiti.. Protocol Index Data Comment
C <PS> CoFE 0x1B00C... 010008000000 download pdo 0x1B0...
C <PS> CoFE 0x1C12C.. 040000160116021.. download pdo 0x1C1...
C <PS> CoE 0x1C13C.. 0500001A011A02.. download pdo 0x1C1...
C <PS= CoE 0xFO030C0 050030000000100... download slotcfg
E «<IP... EoE 010000000201052.. eceinit
Fig. 13: Startup values

2. Right-click the empty field and select Add New ltem....

20211111_APDDDZ270 + X

General EtherCAT DC Process Data Plc EtherCATP Slots Startup CoE-Online DiagHistory Online
Transiti... Protocol  Index Data Comment
C <PS> CoE O0x1B00C... 070008 000000 download pdo 0x1B0...
[ <PS> CoE 0x1C12C.. 040000160116021... download pdo 0x1C1...
[ <PS> CoE 0x1C13C.. 0500001A011A02.. download pdo 0x1C1...
[ <P5> CoE OxFO30CO 050030000000100... download slotcfg
E <IP... EcE 0000000201052, eoeinit
%1 Add New ltem.. Ctrl+Shift+A
Export XML Description...
Fig. 14. Adding a new Startup value
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3. Select the slot where the locking module is to be found (here: Slot 3 Configuration) and then double-click Sublndex 001.

Edit CANopen Startup Entry >

Lli->P Indlex (hex): 6023 |
Cancel
P->8 [ls->P Subrindex (dec): |1 |
[1s->0 [lo-s Yalidate [ | Complete Access
Data. (hexhin): (i | HexEdi.
Carnment: |Sub|ndex 001 | Edit Entry...
Inclex Marne Flags “alue LInit ~
= B029:0 Slot 3 Configuration ¥4«
o 029, Sublndex 001 i 000 ()
8029... Sublndex 002 R 000 (0
8029.. Sublndex 003 R 000 (0
8029... Sublndex 004 Rt 0x00 (0}
+-- 5039:0 Subslot 3.1 Configuration »4¢
+-- B049:0 Subslot 3.2 Configuration ¥4
+--8054:0 subslot 3.3 Configuration »d«
+-- B0BA:0 Subslot 3.4 Configuration ¥d<
Fig. 15: Selecting the slot

®

NOTICE!

You can then refer to the settings of the MBM bus module under the Slots tab for the corresponding
slot configuration.

. As described above, the escape release error is to be activated in this application. Bit 3 (decimal value 4) must be set
to TRUE for this purpose. Solenoid control must additionally be parametrized as described in the notice above. In this
application, control of guard locking must be controlled from the SAFE and NON-SAFE area. As shown in Table 3, the

resulting decimal value is 7.

Set Value Dialog X
Dec: |?| | 0]

Hex: | 0x07 | Cancel
Float: | |

Bool: 0 1 Hex Edit...
Binary: |D? | |1 |
Bit Size: O1 @8 O1 O3 Osa O7

Fig. 16: Activating the escape release error and parameterizing solenoid control (SAFE and NON-SAFE)
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202T1111_APDDO270 + X

General EtherCAT DC

Process Data Plc

EtherCATP Slots Starup CoE-Online DiagHistory Online

Transiti...
C <PS>
C <Ps>
C <Ps>
C <Ps>
E <P. ..

I Ps

Fig. 17:

Protocol
CoE
CoE
CoE
CoE
EoE
CoE

Index

Ox1B00C...
Ox1C12C...
0x1C13C_
OxFO30C 0

Ox8029:01

Created Startup value

Data
01 0008 0000 00

040000160116021...
050000 1A 01 1A 02 .
050030000000100...
010000000201052...

0x07 (7)

Comment

download pdo 0x1B0...
download pdo 0x1C1...
download pdo 0x1C1...
download slot cfg

eoe init

Sublndex 001

AP000270-02-01/24 (Application)
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8.2. Example: parameterizing the LEDs in the submodule

Flashing frequen-

Submodule parameterization Value range p Default value Comment
Sublndex 001 1-255 0.1-25.5Hz 1Hz Flashing frequency H1 = emergency stop LED
Sublndex 002 1-255 0.1-25.5Hz 1Hz Flashing frequency H2 = pushbutton LED
Sublndex 003 1-255 0.1-25.5Hz 1Hz Flashing frequency H3 = pushbutton LED

Table 4: Values for parameterizing the submodule

1. Open the settings of the MBM bus module and click the Startup tab.

20211111_APDDDZ270 + X

General EtherCAT DC Process Data Plc EtherCATP Slots Startup CoE-Online DiagHistory Online
Transiti.. Protocol Index Data Comment
C <PS> CoE Ox1B00C... 010008 000000 download pdo 0x1B0...
C <PS> CoE Ox1C12C... 040000160116021... download pdo Ox1C1...
C <PS> CoE 0x1C13C.. 0500001A011A02.. download pdo 0x1C1...
C =PS= CoE OxFO30CO0 050030000000100... download slotcfg
E «<IP... EcE (0000000201052 eoeinit
CPS CoE 0x8029:01  0x07 (7) Sublndex 001
Fig. 18: Startup values

2. Rightclick the empty field and select Add New ltem....

202111711_APODODZ70 & X

General BtherCAT DC Process Data  Plc EtherCAT P Slots  Stafup  CoE - Online  Diag History  Online

Trangition  Protocol Index Data Comment

Cl <PS> CoE 1C1Z2C0 0400001601 1602160... download pdo (x1C12 index
C <PS: CoE 1CI3C0o 040000 1A01 1ADZ 1A . download pdo (x1C13 index
Cl <PS> CoE kFO30CO 050030071 000011000... download slot cfg

E <IF, P5> EoE 10000000201 05200, eoeint

Cl FS CoE (e 8029:01 D7 (/) Sublndex 001

1 ﬁ'-.n:ln'h[‘-l ew ltem... Ctrl+Shift+4

Fig. 19: Adding a new Startup value
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3. Select Subslot 3.2 Configuration and double-click Sublndex 001 to parameterize the flashing frequency of the LED in

the emergency stop.

Fig. 20: Selecting the slot

Edit CANopen Startup Entry >
Tranzition 0K
CJl=P Index [hes): 20413

Cancel
P>5 [s+P Sub-ndes: [dec)
[15-0 L1035 Yalidate [ ] Complete Access

Drata [hexbin): [ || HexEdi.

Comment; |5u|:u|nu:|e:-: am | Edit Entry...
Index N ame Flags Yalue =
+-1011:0 Restore default parameters RO 1«
+-10F1:0 Error Settings P2y
+10F3:0 Diagnosis Higtory A

10F3 Timestamp Object i P Q=0
+1C320 Sh output parameter S
+- 10330 Sk input parameter A
+ B023:0 Slot 3 Configuration 4y
+ 8033:.0 Subszlat 3.1 Configuration >4
= 8043:.0 Subslat 3.2 Caonfiguration el
o 004901 Sublndex 001 00 [10]
a043:02  Sublndes 002 B 000 (0]
a3043:03  Sublndesx 003 B 000 [0
a043:04  Sublndes 004 B 000 [0 iy

4. Enter the required value for the flashing frequency according to Table 4 (here: dec.: 50 = 5 Hz). If the bit for controlling
the LED and the bit for controlling the flashing command are set, the LED will flash at 5 Hz. Refer to chapter 4 or the

data sheet of the submodule for the respective bits.

Set Value Dialog >
Dec: ] |
Hex: | =32 | Cancel
Float: | |

Boal: 1] 1 Hex Edit...
Binany: | 32 | | 1 |
Bit Size: 1 e (s O3z OEd O

Fig. 21: Flashing frequency of emergency stop LED 5 Hz

AP000270-02-01/24 (Application)
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9. Linking the FSoE module of the MGB2 Modular EtherCAT

In order to be able to use the MGB2 in the safety program, the FSoE module from the hardware configuration must be linked
with an Alias Device in the safety program.

1. Right-click Alias Devices in your safety program and select Add -> New [tem...

Solution Explorer

R Solution '20211111_A
4 W 20211111 APC
b [ SYSTEM
B MOTION
PLC

AFETY
4 SAFETY_PROG

4 SAFETY_PROG Project
- Referenc
.;' Target Systermn
gl GVls
gl UserFBs
4 g TwinSafeGroupl
4 g Alias Devices
ﬁ Errorficknowledgem Add *9  Mew ltem...
j‘ Run.sds Scope to This ‘ﬁ Mew Folder
. Twin5afeGroup.sal Mew Solution Explorer View
BB SAFETY PROG Instance

Fig. 22: Adding an Alias Device

2. In the Installed tree, open the Safety structure and EtherCAT and then click EUCHNER GmbH + Co. Select the Safety
Alias Device configured in accordance with the hardware (here: 2 Bytes).

Installed Sort by: Default EERl

Standard : : . _-
oof ssigns 2 Byte as F5oF area. Obtain number o...5afety
Safety L y .
4 EtherCAT . ) _ ) . - Ell=im
e p S— o 31 - Assigns 4 Byte as FSoE area. Obtain number o...5afety number

Beckhoff Automation GmbH &

EUCHNER GmbH + Co

must not exceec

rte as FSoE area. Obtain number o..5afety

Fig. 23: Selecting the corresponding safety module
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3. The Alias Device must now be linked with the configured hardware module so that the safety data of the MGB2 can be
used in the safety project. Double-click to go to the properties of the added Alias Device and open the Linking tab. Select
the physical module.

000000130 - Assign...FSoE 2 Bytes)_l.sds & X

Choose physical channe o
Linking | Connection | Safety Parameters | Process Image
FSoE Address: o External Safe Address: ILI
Linking Made: Automatic v 7% Gerdl 2 [EtherCaT) Cancel
=% Box 7 (MBM-EC-S57-MLI-3B)

Physical Device: 4> (N oclule 1 (FSoE 2 Bytes] ®) Unused
Dip Switch: Oal
Input:  Full Name: TID"Device 2 (EtherCAT)*Term 1 (EK1200)"Term 2 (EL6S10)"Ca

Linked to
Qutput Full Name: | TID"Device 2 (EtherCAT)"Term 1 (EK1200)"Term 2 (EL6910)"Co

Linked to
Name: Message 6
Fig. 24 FSoE module linking Fig. 25: Selecting FSoE module

4. The FSoE address of the physical device (DIP switch) must then be adopted for the Alias Device by clicking the green arrow.

Linking | Connection | Safety Parameters | Process Image

FSoE Address: ] External Safe Address:

Linking Mode: Automatic .

Physical Device: | TID"Device 2 (EtherCAT)"Box 6 (EPP1322-0001)"Box 7 (MEM-E!
Dip Switch: 12 o5
Input:  Full Name: |TIID™Device 2 (EtherCAT)*Term 1 (EK1200)*Term 2 (ELES10)"Ca

Linked to:  TIID"Device 2 (EtherCAT)"Box 6 (EFP1322-0001)"Box 7 (MEM-E: ﬁ
Qutput: Full Name: | TIID"Device 2 (EtherCATY* Term 1 (EK1200)*Term 2 (ELE210)"Co

Linked to:  TIID"Device 2 (EtherCAT)"Box 6 (EFP1322-0001)"Box 7 (MEM-E: Q’ﬁ

Name: Message_6

Fig. 26: Adopting FSoE address

The safety program must then be created. This is not part of this application and is the responsibility of the programmer.
At least one safe bit of the MGB2 must be used.
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10. Important note - please observe carefully!

This document is intended for a design engineer who possesses the requisite knowledge in safety engineering and knows
the applicable standards, e.g. through training for qualification as a safety engineer. Only with the appropriate qualification
is it possible to integrate the example provided into a complete safety chain.

The example represents only part of a complete safety chain and does not fulfill any safety function on its own. In order to
fulfill a safety function, the energy switch-off function for the danger zone and the software must also be considered in the
safety evaluation, for example.

The applications provided are only examples for solving certain safety tasks for protecting safety doors. The examples
cannot be comprehensive due to the application-dependent and individual protection goals within a machine/installation.

If questions concerning this example remain open, please contact us directly.

According to the Machinery Directive 2006/42/EC, the design engineer of a machine or installation has the obligation to
perform a risk assessment and take measures to reduce the risk. While doing this, the engineer must comply with the appli-
cable national and international safety standards. Standards generally represent the current state-of-the-art. Therefore, the
design engineer should continuously inform himself about changes in the standards and adapt his considerations to them.
Relevant standards for functional safety include EN ISO 13849 and EN 62061. This application must be regarded only as
assistance for the considerations about safety measures.

The design engineer of a machine/installation has the obligation to assess the safety engineering himself. The examples
must not be used for an assessment, because only a small excerpt of a complete safety function was considered in terms
of safety engineering here.

In order to be able to use the safety switch applications correctly on safety doors, it is indispensable to observe the stan-
dards ENISO 13849-1, ENISO 14119 and all relevant C-standards for the respective machine type. Under no circumstances
does this document replace the engineer’s own risk assessment, and it cannot serve as the basis for a fault assessment.

In particular in relation to a fault exclusion, it must be noted that a fault can be excluded only by the machine’s or installation's
design engineer and this action requires justification. A general fault exclusion is not possible. More information about fault
exclusion can be found in EN ISO 13849-2.

Changes to products or within assemblies from third-party suppliers used in this example can lead to the function no longer
being ensured or the safety assessment having to be adapted. In any event, the information in the operating instructions
on the part of EUCHNER, as well as on the part of third-party suppliers, must be used as the basis before this application
is integrated into an overall safety function. If contradictions should arise between the operating instructions and this doc-
ument, please contact us directly.

Use of brand names and company names

All brand names and company names stated are the property of the related manufacturer. They are used only for the clear
identification of compatible peripheral devices and operating environments in relation to our products.
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