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1. About this document
1.1. Version

Version Date Change/addition Chapter
01-02/21 9/16/2019 Prepared All
1.2. Scope

This document is used for integration and configuration of MGB2 Modular using 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)

Operating instructions
(2500235)

Safety Information and
Maintenance (2500232)

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

Contents

System and configuration manual for the modular bus module Www

B

Information sheet with important safety information

Possibly enclosed data
sheets

B

Item-specific information about deviations or additions

1.5. Notice

This application is based on the MGB2 Modular operating instructions. Please refer to the operating instructions for technical
details and other information.

4 (Application) AP000236-01-02/21
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2. Components/modules used
2.1. EUCHNER

Description Order number / item number

Safety system MGB2 Modular with modular bus module | 156386 / MGB2-L1HB-PN-U-S4-D-R-156386
MBM (PROFINET interface), guard locking with guard
lock monitoring 156387 / MGB2-L1HB-PN-U-S4-D-L-156387

156388 / MGB2-L1HB-PN-U-S3-D-R-156388
156389 / MGB2-L1HB-PN-U-S3-D-L.-156389

156390 / MGB2-L2HB-PN-U-S3-D-R-156390

156391 / MGB2-L2HB-PN-U-S3-D-L-156391

2.1.1. Items included in the MGB2 Modular set

MGB2 Modular set

Description Order number/item number § % % % % §
2 8 8 8 8 3
Modular bus module MBM 156310 / MBM-PN-S3-MLI-3B-156310 - - ® o o o
156312 / MBM-PN-S4-MLI-3B-156312 e o - - -

Locking module MGB2-L 136776 / MGB2-L1-MLI-U-YO000-BJ-136776 ® o o o - -
156392 / MGB2-L2-MLI-U-YO000-BJ-156392 - - - - B )
;Ljsr?gz?tttj)lﬁ:semergency stop + two 136687 / MSM-1-P-CA-BPP-A1-136687 PY PY PY PY PY PY
Submodule: three slide-in labels 137610 / MSM-1-N-AA-QQQ-B1-137610 ® 6 o o o o
Handle module 136691 / MGB2-H-BA1A3-R-136691 o - ) - ) -
156394 / MGB2-H-BA1A3-L-156394 - [ ) - [ ) - o

Module connector MLI 157024 / AC-MC-SB-M-A-157024 ® © o o o o
Blanking cover MLI 156718 / AC-MC-00-0-B-156718 ® ©© o o o o
P Isné:tluded in the MGB2 Modular

Key to symbols Not included in the MGB2
Modular set

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 CX9020-0110-M930

controller

BECKHOFF TwinSAFE Logic EL6910

BECKHOFF 4-channel digital output terminal, TwinSAFE, | EL2904

24V DC

AP000236-01-02/21 (Application) 5
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2.3. Software

Description

Microsoft Visual Studio 2013 Shell (Integrated)

Version

Version 12.0.21005.1 REL

Microsoft .NET Framework

Version 4.7.03062

TcMeasurement 1.0
TcProjectCompare 1.0.0.9
TcTargetBrowserPackage Extension 1.0
TcXaeDebuggerLiveWatch 1.0
TcXaeHelper 1.0
TcXaeModules 1.0
TwinCAT XAE Base 3.1.0.0
TwinCAT XAE EventLogger 1.0
TwinCAT XAE PLC 3.1.0.0

3. Functional description

The MGB2-L1HB-PN-.. is a guard locking device in accordance with EN ISO 14119 according to the closed-circuit current
principle, the MGB2-L2HB-PN-.. 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 PROFIsafe protocol. The MGB2 Modular is con-
nected to a CX9020-0110-M930 from BECKHOFF.

(Application) AP000236-01-02/21
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4. Overview of the communication data

4.1. Input

PROFINET 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)

PROFINET 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.I_SK LM.D_RUN
2nd byte LM.I_OL LM.I_OT LM.I_OD
3rd byte Diagnostics byte (pluggable)

PROFINET 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.I_S1
2nd byte Diagnostics byte (pluggable)

PROFlsafe Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1st byte SM.FI_ES LM.FI_UK LM.FI_SK
2nd byte
Bytes 3-6 PROFlsafe intern genutzt (Steuerbyte, CRC, usw.)

Used within PROFlsafe (control byte, CRC, etc.)
4.2. Output

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

PROFINET Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Istbyte | LMACKG | LMACKER | | oL

PROFINET Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Istbyte | : | SMOH3B | SMOH2B | SMOMHLB | SMOH3 SMOH2 | SM.O_HI

PROFlsafe Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1st byte LM.FO_CL
2nd byte
Bytes 3-6 PROFlsafe intern genutzt (Statusbyte, CRC, usw.)

Used within PROFlsafe (status byte, CRC, etc.)

Tip: The individual abbreviations are explained in the operating instructions

®

NOTE!

While PROFINET data are always incorporated by bytes, the data for PROFIsafe are always incorporated
by individual bits. The PROFIsafe 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.

AP000236-01-02/21 (Application)
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5. Installing the GSD file

You will require the corresponding GSD file in GSDML format to integrate the MGB2 Modular into the TwinCAT 3 hardware
configuration:

» GSDML-V2.33-EUCHNER-MBM_2512512_T14-YYYYMMDD.xml
You will find the GSD files in the download area at www.euchner.com. Always use the latest GSD file.

Unzip the content of the GSDML file into the following directory:
» C:/TwinCAT/3.1/Config/lo/Profinet

-

Mame Anderungsdatum Typ Grofe

|&%| G5DML-0135-0201-MEM.bmp 04.04.2018 17:10 Bitrap-Bild 4 KB
|2 GSDML-V2.33-EUCHMER-MBM_2512512 T14-20190122.xml  22.01.2019 13:43 AML-Dokument 239 KB

Figure 1: Content of the ZIP file

, » Computer » Windows (C:) » TwinCAT » 31 » Config » Io » Profinet

Figure 2: GSDML file path for TwinCAT 3

6. Setting the control system parameters
Specify the cycle time for the PlcTask. The value 2 must be set for a PROFINET application.

Selution Explorer A Bl AP000236_MGEZmodular_TwinCAT & X

G& | e~ | - Task |Online | Parameter {Online) | Add Symbols|
Search Solution Explorer (Ctrl+ ) P - :

Name: PlcTask Port: 350 B
m Solution 'AP000236_MGB2modular_TwinCAT' (1 project)
4 ] APOD0236_MGB2modular_TwinCAT B fei et Object Id: 002010030
] ﬁ SYSTEM [ Auto Priorty Managemert . Options
¥ License Priority: 20 = [ Disable
E §|$::leme | Cycleticks: 2 5| 2000 ms | [7] Create symbols
% PlcTask Start tick (modula): 0 :-. | Include extemal symbiols

=z Routes [ Separate input update
¥i= Type System Pre tich
TcCOM Objects

=

rre nces

MOTION [7] Waming by exceeding
4 PLC Message box
o MGB2 Modular . Floating point exceptions
4 321 MGB2_Modular Project Wiakchiiog Cyckes: L - [F] Watchdog stack
b [ Bxdernal Types
P[5 References o —

[ DUTs

[ VI

Figure 3: PlcTask parameters

8 (Application) AP000236-01-02/21
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7. TwinSAFE and PROFIsafe hardware addressing

7.1.  TwinSAFE

The TwinSAFE address must be set for the TwinSAFE logic module EL6910 and the fail-safe output module EL2904. It is
set using the DIP switches on the left side of the TwinSAFE terminals.

TwinSafe terminal TwinSAFE address in the example
EL6910 1
EL2904 2

7.2. PROFlsafe

The PROFIsafe address (F_Dest_Add) is set on the bus module MBM using the DIP switches. The PROFIsafe address must
be set to the value configured.

k Switch  Description
N\ | A9 A8 A7 A6 A5 A4 A3 A2 Al A0 RSTWWWD1 Address switch, bits zero to nine
J H B B B B B B AO ... A9 For binary setting of the PROFIsafe address

(factory setting: 0000000000)
Factory reset
(factory setting: off)
Activate device web interface with extended
Www diagnostic options.
(factory setting: off)

RST

ﬂiiiiwa@wwﬂ

wl OFF M{ON Default: 000
0000000000

AT—

The DIP switch setting is as follows from the F_Dest_Add 12 as configured in the hardware configurator:

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

@ ATTENTION!

» The set PROFIsafe address of the MBM and the address configured in the hardware configurator
must match.

» The PROFIsafe address set using the DIP switches is applied only after the MBM is restarted.

AP000236-01-02/21 (Application) 9
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8. Configuration of the MBM and the 1/0 peripherals
8.1. Adding the 1/0 devices in the project

@ NOTE!

To perform scans, TwinCAT must be in Config Mode.

Add the devices as follows:

1. Open Solution Explorer, click /0, then right-click Devices and select Scan from the context-sensitive menu.
2. Select the PROFINET and EtherCAT controllers.

Solution Explorer * 1 X
@ o-a &= b
Search Solution Explorer (Ctrl+ ) P~

fa] Selution 'AP000236_MGB2medular_TwinCAT' (1 project)
4 Ii:‘ APDOD236_MGB2modular_ TwinCAT

b SYSTEM
MOTION 4 new [/0 devices found | =
v
%Devica 2 [EtherCAT)
ﬁg:::g: g Eﬁtg\e‘fr_%?:IHAAub;o]malion Pratocol]  [FECT] Cancel
2% Mappi s Add New Item... Ins
&% Mappings =)
*a  Add Existing Item... Shift+Alt+A
Export EAP Config File
K{ Scan L\\}
Paste Ctrl+V
Paste with Links
_ |
Figure 4. Solution Explorer Figure 5: Selecting the controllers

3. Activate the search for PROFINET devices in the following pop-up window, Scan for Boxes

10 (Application) AP000236-01-02/21
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4. Compare the MAC address on the type label with the MAC address of the devices available in the network, and add the
MBM to PROFINET with Add Devices.

r 5
Scan Devices

Stationnamne MAL address IF address Subnet l Rescan Devices ]

00145003 ED B3 0.0 0.0 0o oo
I [ add Devices [

4 | 1 3

Stationname

Set Stationname

IP configuration

Set IP configuration

Paddiess 0 . 0 . 0 . 0 DHEP enable
Subnet 0.0 .0 .0

I — _ _ S Reset to factony settings I
Gateway 1 | |

Clase "Window

l ]
[ )
[ Start Signal |
l ]
l ]

Figure 6: Adding MBM

AP000236-01-02/21 (Application) 11
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5. Then scan the real configuration. After completion of the scanning process, the hardware configuration appears as
shown in Figure 7.

Solution Explorer

@ o-a| & =
Search Solution Explorer (Ctrl+ ) P -

m Selution 'AP0D0236_MGEZmodular_TwinCAT' (1 project)
4 o7 AP000236_MGBE2modular_TwinCAT
b |l SYSTEM
MOTION
e PLC
[ sareTY

4« Bvo
4 "L Devices
4 &5 Devicel (Profinet Controller CCAT (RT))
*., Image
I Inputs
B Outputs
4 &5 euchner-mbm
B 0 Inputs
b [ Outputs
4 [& AP
P EE Term1 (DAP Modulg)
88 Term 2 (EmptySlot)
E8 Term 3 (MBM DIAGNOSE EXTENDED)
4 BE Term 4 (MGB2-11-MLI-U-¥0000-BJ-136776 D
4 H Subterm 1 {MGB2-L1-MLI-U-Y0000-BJ-13
[+ Inputs
b R Outputs
4 == Device 2 (EtherCAT)
": Image
"E Image-Info
2 SyncUnits
1 Inputs
B Outputs
& InfoData
i Term 1 (EK1200)
B Term 3 (ELG91D)
b B Term 4 (EL2904)
B Term 4 (EL9011)
25 Mappings

A ¥ VvV Vv

Figure 7: Structure of the modules used
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6. Complete the configuration of the MGB2 Modular with the modules used in the example. Begin by right-clicking on Term 2
(EmptySlot), and use Insert New Item... to insert the module PROFIsafe 2 Bytes, PROFIsafe 4 Bytes or PROFIsafe 8 Bytes.

-
Insert SubModule

Insert Module

SubModule Types
Module Types [ﬁ 0K
ok Tope: - @ EmplySubslot o
Tupe: -4 EmptySlot - @ Others F
it B MSM-1-P-CABPP-AT-136687 Diagnose Basic
=4 Others B MSH-1-P-CABPP-AT-1 38857 Diagnose Extended | =
@8 MBM DIAGNOSE EXTENDED B MSM-1-P-C5-BOP-42-137020 Diagnose Basic
B MSh-1-P-C5-BOP-A2-137020 Diagnose Extended

B8 PROFlsafe 2 Bytes

i.-B2 PROFlsafe 4 Bytes - B MSM-1-P-CA-0L0-AZ-1 26082 ) )

_____ 85 PROFIsafe 8 Rut B MSh-1-P-C5-BPP-AR-126381 Diagnose Basic

L] sale o byles B MSM-1-P-C5-BPPA5-126381 Diagnose Extended

B M5M-1-R-DAMO0-AB-137556 Diagnose Basic

B M5M-1-R-0A-M0O0-4E-137596 Diagnose Extended
B MSh-1-R-DA-OON-47-137597 Diagnose Basic

B M5M-1-R-0A-00N-47-137597 Diagnose Extended
B MSM-1-P-Ca-PPP-A3-127040

B MSM-1-P-Ca-BOP-B5-137738 Diagnose Basic

-- B MSM-1-P-CA-BOP-B5-137738 Diagnose Extended =

Multiple: 1 : I I
. : Muiple: 1 |
Comment;  Assigns 2 Bute az PROFlzafe area. Obtain number of used
zafety bitz which must not exceed 16 Bit Comment:  OrdeMumber: 136557, 1 e-stop iluminated. 2 push buttons
illuminated, basic diagnaose, additional fault codes

Figure 8: Adding PROFlsafe modules Figure 9: Adding additional submodules

/. Add modules and submodules to MGB2 Modular corresponding to your layout.

4 s
4 "L Devices
4 #E Devicel (Profinet Controller CCAT (RT))
"E Image
b Inputs
b [l Outputs
4 euhnembm
Inputs
Outputs
1
Term1 (DAP Modulg)
Term 5 (PROFIsafe 2 Bytes)
Term 3 (MBM DIAGMOSE EXTENDED)
Term 4 (MGEB2-L1-MLI-U-¥0000-BJ-136776 Diagnose Extended)
B Subterm 1 (MGB2-11-MLI-U-Y0000-BJ-136776 Diagnose Extended)
B Subterm 2 (EmptySubslot)
B Subterm 3 (M5M-1-P-CA-BPP-A1-136687 Diagnose Basic)

L ¥ v
LV'V'V@.

=

=l

¥ ¥ ¥ pp 5 EE EE
HE BEE EE EE

Figure 10:  Hardware layout, MGB2 Modular set

@ NOTE!

» Only modules with extended diagnostics are configured in the application example. It is possible to
configure the modules and submodules with basic diagnostics.

» You will find the list of parameters that can be set for modules and submodules in the operating
instructions for the bus module.

» The MBM DIAGNOSE EXTENDED module in slot 2 is added automatically. It can be replaced with
the MBM DIAGNOSE BASIC module.

AP000236-01-02/21 (Application) 13
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8.2. Setting the MGB2 Modular parameters
8.2.1. PROFINET

The following PROFINET parameters must be set:
» Device name/station name (factory setting from GSD file): [euchner-mbm].
» IP address: fixed

Solution Explorer X | AP000236_MGB2modular_TwinCAT # X _

fa) | o-a | - | General | Device |Diagr|osis | Features |.P«D5 |
Search Solution Explorer (Ctrl+a) P~ Adapter Properties
fal Solution 'AP000236_MGB2modular_TwinCAT' (1 project) Stationname
4 “i APD00236_MGBZmodular_TwinCAT cuchnermhm
b [l SYSTEM
MOTION Vendorld Deviceld HW Version SW Version
b ElPLC 0135 60301 0.00 T0.00
@ C++ IP configuration
4 Fvo
4 ¥ Devices IP address 92 168 . 1 . 2
4 &?P'ewcel (Profinet Contraller CCAT (RT)) R 355 285 785 -
5% Image
b B Inputs Gaieway 192 . 168 . 1 . 1
I [ Outputs
4 & euchner-mbm
[ Inputs Instance Properties
b i Outputs |D ] F'B.'T'BH.
4 [E API 0001 <E000
P EE Term1 (DAP Module)
22 Term 2 (EmptySlot) MaxLengthln MaxLengthOut ActLengthin ActLengthOut
o BEE Term 3 (MBM DIAGNOSE EXTENDED) 1440 Byte 1440 Byte 13 Byte 10 Byte
4 BB Term 4 (MGB2-L1-MLI-U-¥0000-BJ-136776 Di
4 B Subterm1 (MGB2-L1-MLI-U-¥0000-BJ-134
P L0 Inputs
b Outputs

Figure 11:  PROFINET parameters

14 (Application) AP000236-01-02/21
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APUWLI0_MGBZmoguiar_IwinkA T+

fal | @ =l | |- |Genem] I Device I Diagnosis | Features |ADS |
search Selution Explorer (Ctrl+ ) P~
10 Cyclic Data
] Solution 'AP000236_MGB2modular_TwinCAT' (1 project)
4 Ha APO00236_MGB2Zmodular TwinCAT Controller Cycle Time 4ms Cycle time from master task
b "ﬂ A TEM Device Cycle Time 16ms DevCycleTime = SendClockFactor * 31,25us * RedRi
MOTION
P PLC Min Device Interval 512
3] SAFETY Send Clock Factor 3-2-
@ C++
d s Reduction Ratio |16
d 4}% Devices Phase 1
4 Device 1 (Profinet Controller CCAT (R - N
:_’ﬁ_a‘*:fwce lei PIERE R Watchdog Factor 3 =) Diefault = 3
7 Image L=
p & Inputs Watchdog Time 48 ms Watchdog Time = Watchdog Factor ~ DevCycleTime
b B Outputs
4 & euchner-mbm
- Comment
p L5 Inputs
b [ Outputs The timing parameters are OK!
4 [& API
I BB Term1 (DAP Module)
B8 Term 2 (EmptySlot)
P BE Term 3 (MEM DIAGNOSE EXTEMDED)
4 BE Termd (MGB2-L1-MLI-U-Y¥0000-BJ-136776 Di
4 H Subterm1 (MGB2-11-MLI-U-¥0000-BJ-13
b Inputs
b [ Outputs

Figure 12:  PROFINET real time settings

» 10 cycle real time settings
Update time: Calculate update time automatically (recommended)
Watchdog time: accepted update cycles without 10 data: 3 (recommended)

AP000236-01-02/21 (Application) 15
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8.2.2. PROFlsafe

The following PROFlsafe parameters must be set:
» F_Dest_Add (PROFlsafe address): 12 (TwinCAT 3 sets the default PROFIsafe address; addressing can be changed manu-

ally).

» F_WD_Time (time during which the control system expects a response from the PROFlsafe device): 600 ms.
Factory setting from GSD file: [600 ms].

AP000236_MGe2modular_TwincAT = > |
Generzl | Parameterize Module
S PHOFM& MName RN Offline Valus Online Value
""" il FsIL R siL3

F_CRC_Length R 3ByteCRC
F_Block_ID R 0
F_Par_Version R 1
F_Source_Add RAN 1
F_Dest_Add RAN 12
F_WD_Time RAN 600
F_Par_ CRC R 21146

[ Read ] HécordDéta to Index Q1. Transfer Sequence is 0. H"}ou click 'Sétto Defau.lt'the \'.vholé index wili Ee setto défaulti

Write:
[ SettoDefaut |

Figure 13:  PROFIsafe parameters

@

ATTENTION!

» The set PROFIsafe address of the MBM and the address configured in TwinCat must match.
» The PROFIsafe address set using the DIP switches is applied only after the MBM is restarted.

16
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8.3. Assigning PROFINET device name to the bus module MBM
1. To assign the name to MGB2 Modular via TwinCAT, right-click the PROFINET controller and then select Scan.

solution bxplorer s
@l o-a|s - | General | Adapter | PHDFINEI’IS},chasH Settings
search Solution Explorer (Ctrl+ ) P~ IP configuration
m Solution "AP000236_MGB2Zmodular_TwinCAT' (1 project) S T : 3
4 ol AP000236_MGB2modular_TwinCAT S Mol B
b [ SYSTEM Subret 255 . 255 . 255 . 0O
. MOTION
bl pLC Gateway 192 . 168 . 1 . 1
@}u SAFETY
@ Crt Name of Pnlo Cortroller Station
4 Fryo
3 qn?g Do coat-pncontroller
*8 Image ‘O At New e Ins
b [ Inputs | 3 Add Existing Item... Shift+Alt+A
b Outputs| % Remove Del
4 &5 euchner- ! Port
b [ Input Change MNetld... -
- [ Outp Save Device 1 (Profinet Controller CCAT (RT)) As...
4 EI il Online Reset
@a ¢ :
gg Te Online Reload signment
booEET Online Delete
BE 76 "< Sean N
4 H
b Changeld...
b| ! Copy Ctrl+C
4 = Device 2 (Eth J:E‘ Cut Chrl+X
+H
’_".’ iagr Paste Ctrl+V
+ Image-In
b - Sg,rncUnitl Paste with Links
L
b i Inputs | [@l Independent Project File
[ Outputs :
Disable
b [ InfoData =

Figure 14:  Searching for devices online
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2. Select the MBM from the list. Enter the station name and assign it using Set Stationname. Additionally assign the IP
address with Set IP configuration.

Scan Devices

Stationriamne MAL address IP address Subnet [ Rescan Devices ]
00:14:5C:03:EDE3 0.0.0.0 0.00.0 [ T ]

4 | 1" »

Stationnarne

evchner-mbm

Set Stationname

IP configuration
Set P configuration

IF address 192 . 168 . 1 . 2 DHCF enable

Subnet 255 . 285 0285 . 0

Reset to factony settings

Gateway 192 0188 . 1 . 1

Close WWindow

l |
| |
[ Start Signal |
[ ]
[ ]

Figure 15:  Assigning device names

@ TIP!

As an alternative to MAC address comparison, you can use Start Signal to see whether you have
selected the correct device. The Link1 and Link2 LEDs on the MBM flash.

18 (Application) AP000236-01-02/21
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9. PLC program creation

The following program structure is used for PROFINET communication (non-safe communication):

Main

9.1.

The input/output structure of the MGB2 Modular sets is mapped equivalently to the communication data in the ST_MGB-
2modular_PN_|O structure.

—PRG_EtherCAT

PRG_ProfiNET

———FB_EUCHNER_MGB2modular

J

ST _MGB2modular_ PN

Figure 16:

2

D 0

[ I N T T e e el el e = I
" =1 m - S

[

//5truct for MGEZ-5et Inputs and Outputs

STRUCT

//MEBZ System Diagnostic Inputs
nMGEZmodularI PnIoBoxState
nMGEZmodularI PnIoBoxDiag

//MBM Inputs B

nMGEZmodularI MEM

nMGEZmodularI LM
//5ubmodule Inputs

nMGEZmodularI_ SM

//MGB2 System Diagnostic Output
nMGBZmodularQ PnIoBoxCtrl

//MBM Cutputs

nMGEZmodularg MBM

//Locking module Outputs
nMGBZmodular® LM

//5ubmodule Outputs

nMGBZmodularQ SM

END STRUCT
END TYPE

ST_MGBZmodular_PN_IO

AT
AT

AT

AT

AT

AT

AT

AT

AT

EIv

I

I

I

I

B0+

B0+

Q% =

BQ*

ST _MGB2modular_ PN _IO

: UINT;
: UINT;

: ARRAY [O..

: ARRAY [O..

: ARRAY [O..

: UINT;

: ARRAY [0..0

ARRAY [0..0

: ARRAY [0..0

Structure of the connection for PROFINET 1/0 configuration

OF BYTE;
OF BYTE;

OF BYTE;

OF BYTE;
OF BYTE;

OF BYTE;

s me2medutar_ N 10 -~ |

[FYPE sT_MeB2modular PN _IC :

AP000236-01-02/21 (Application)
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9.2.  Structure for readability of the inputs/outputs

The inputs and outputs of the MGB2 Modular are prepared for better readability in the ST_MGB2modular_IO structure. The
data structure shown on the data sheet [chapter 4] is used as the template for this.

1 TYPE ST MGEZmodular PN :
= 2 STRUCT B B

3 //MGEBZ System Diagnostic Inputs

4 nMGEZmodularT PnIoBoxState

5 nMGEZmodularI_PnIoBoxDiag

N

o

Ld B3 D o

x203 LM

*IM _E_SMO

xIM E_SM1

xIM E_ER

xIM E_G

xIM I 0D

XLM I_OT

xIM I OL

BLM ExtendedDiagnostic

wn

Ld B3 D wo

//Submodul s
//nMGBZmodular SM
xSM I 81
x5M T 82
x5M T 83
=303 5M
%304 5M
x5M E 81
®x306 5M
x307 5M

BESM_ExtendedDiagnostic

oo

o

RN ¥ R S R TR VR R S B S T S R TS VS R R T o N S T o O R o I S T o I R i i e e el
o

Baob
Ly B3 D WD

1=
wn

Figure 17:  Structure of inputs

AT 2I*
BOOL
BOOL;
BOOL;

: BOOL;
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL;

BOOL;

F

BYTE;

e |

: ARRAY [0..Z] OF BYTE;

: ARRAY [0..1] OF BYTE;

20
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s_maezmodutar PN = < |

48
49 //MBM Outputs
50 S nMEE2madula rg MBEM T 20%* : ARRAY [0..0] OF BYTE;
51 // =100 BM : BOOL;
52 // =101 BM : BOOL;
53 A4 =1 02 BM : BOOL;
54 Al x1 03 BM : BOOL;
55 // =104 BM : BOOL;
56 // =105 BM : BOOL;

= 57 A4 x10 & EM : BOOL;
58 xBM_ACE G : BOOL;
a8
&0 //Locking module Outputs
6l /:”m‘i'GBZmodularQ_"”ﬂ' AT %0* : ARRAY [0..0] OF BYTE;
62 *xLM O CL : BOOL;
63 /S =201 LM : BOOL;
64 A4/ mZ202 LM : BOOL;
65 A xZ03 LM : BOOL;
1 A xZ04 LM : BOOL;

= &7 /S =205 LM : BOOL;
68 ®xLM ACE_ER : BOOL;
6o xLM LCE G : BOOL;
70 -
71 A/ 5ubmodule Cutputs
T2 //nMGBZmodulary sM AT 20* : ARRAY [0..0] OF BYTE;
73 ®SM © HI : BOOL;
74 xSM O H2 : BOOL;
75 *3SM_ 0 _H3 : BOOL;
76 ®3M O H1 B : BOOL;
77 ®SM O HZ B : BOOL;
78 x5M O H3 B : BOOL;
79 // =306 s5M : BOOL;
80 // =307 SM : BOOL;
22 END STRUCT
B3 END_TYPE

Figure 18:  Structure of outputs
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9.3.

Function block FB_EUCHNER_MGB2modular
The structure of the variables is copied to the structure of the inputs/outputs in the function block FB_EUCHNER_MGBZmodular.
9.3.1. Copying the CPU input structure to the MGB2 Modular structure

Figure 19:

1

o L R

@

L3 L3 L B3 ORI B3 B3 B3 BRI BRI BRI BRI RO R R R e e e e e s e

[

o

-1 oo tn

[ N = T =T+ -]

-1 o L

[ O I e i V= = =]

-1 o L

3 Lo m

FUNCTION_BLOCK FB_EUCHNER MGEZmodular

VAR _IN OUT
stMGB2modularEN

END VAR

VAR
3tMGB2modularENIO

END VAR

:3T_MGE2modular EN;

1 5T_MGB2modular PN_IO:

//MEB2 System Diagnostic Inputs

stMGBZmodularPN.nMGBEZmodularI PnIoBoxState

stMGE2modularPN.nMGE2modularI EFnIoBoxDiag

BM Inputs

stMGBZmodularPN.xBM D RUN :=
stMGBZmodularPN.xBM E ML1 :=
=tMGEZmodularPN.xEM E MLZ :=
=tMGBZmodularPN.xBM E SY3S :=

=tMGBZmodularPN.xBM E G

stMGBZ2modularPN.BEM ExtendedDiagnostic :=

Tk g
ALocking modul

e Inputs

=tMGBZmodularPN.xIM D RUN :=

stMGBZmodularPN.xIM I SE
stMGBZmodularPN.xIM I UK

=tMGEZmodularPN.xIM E_SM0 :=
=tMGBZmodularPN.xIM E SM1 :=
stMGBZmodularPN.xIM E ER :=

stMGBZmodularPN.xIM E G
stMGBZmodularPN.xIM I CD
=tMGBZmodularPN.xIM I OT
=tMGBZmodularPN.xIM T OL

stMGBZ2modularPN.BLM ExtendedDiagnostic :=

Py I
S /Submodule Inputs

=tMGBZmodularPN.x3M T S1
stMGBZmodularPN.xSM I 52
stMGBZmodularPN.xSM I 53
=tMGBZmodularPN.xsM E 51

stMGE2modularPN.BSM_ExtendedDiagnostic :=

Copying the CPU input structure

re_EucHNER_aezmodular = < |

stMGBZmodularPNIC.nMGEZ2modularI PnIoBoxState;
stMGBQmodularPNIO.nMGBEmodularI_PnIoBoxDiag;

stMGBZmodularPNIC. nMGEZmodularT MBM[O] .0;
stMGBZmodularPNIC. nMGBZ2modularT MEM[O0].1;
stMGEZmodularPNIC.nMGEZmodularl MBM[0].2;
stMGEZmodularPNIC. nMGEZmodularT MEM[O] .5;
stMGBZmodularPNIC. nMGEZmodularT MBM[O].7;
stMGBZmodularPNIC. nMGEZmodularT MBM[1];

stMGEZmodularPNIC. nMGEZmodularT TM[O] .
stMGBZmodularPNIC.nMGEZmodularT TM[O] .
stMGB2modularPNIC.nMGE2modularT TM[O0] .
stMGEZmodularPNIC.nMGEZmodularl IM[O0].
stMGEZmodularPNIC. nMGEZmodularT TM[O] .
stMGBZmodularPNIC.nMGEZmodularT TM[O] .
stMGB2modularPNIC.nMGE2modularT TM[O0] .
stMGBZmodularPNIC.nMGEZmodularT TM[1].0
stMGEZmodularPNIC.nMGEZmodularI IM[1].1
stMGEZmodularPNIC. nMGEZmodularT ITM[1] .2
stMGBZmodularPNIC.nMGEZ2modularT TM[2];

By = O

=1 @
T T T T R TR TR

stMGEZmodularPNIC. nMGEZmodularT SM[0] .0
stMGBZmodularPNIC. nMGEZmodularT SM[0] .1
stMGBZmodularPNIC.nMGEZ2modularT SM[0] .2
stMGEZmodularPNIC.nMGEZmodularI SM[0].5
stMGEZmodularPNIC. nMGEZmodularT SM[1];

“r
r
r
¥
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9.3.2. Copying the MGB2 Modular output structure to the CPU structure

Fe_eucrver_wae2modulsr = |

1 FUNCTION BLOCK FB EUCHNWER MGEZmodular

- z VAR IN OOT
3 " stMEBZmodularEN ;ST MGEBZmodular EN;
4 END VAR
=3 5 m_
& stMGB2modularFNIO :5T_MGB2modular EN_IO;
7 END VAR
— -
=4
33 //MGBZ2 System Diagnostic Outputs
34 stMGB2ZmodularPNIC.nMGEZmodular® PnIoBoxCtrl := stMGBEZmodularPN.nMGEZmodular( PnIoBoxCtrl;
36 //MBM Cutputs
37 =tMGBZmodularPNIC.nMGEZmodularg MBEBM[O] .7 = =tMGBZmodularPN.xBEM RCE G;
39 //Locking module CQutputs
40 stMGEZmodularPNIC.nMGEZmodularg TM[0] .0 := stMGEZmodularPN.xILM O CL;
41 =tMGEZmodularPNIC.nMGEZmodularg TM[0] .6 := stMGEZmodularPN.xILM ACE_ER;
42 =tMGBZmodul arPNIC.nMGEZmodularg TM[O0] .7 := stMGBZmodularPN.xLM ACE G;

44 //5ubmedule Outputs

45 =tMGEZmodularPNIC.nMGEZmodularg SM[0]. = stMGEZ2modularPN.xSM O H1;
=tMGEZmodularPNIC.nMGEZmedularg SM[O] . stMGEZmodularPN.xSM © HZ;
47 =tMGBZmodul arPNIC.nMGEZmodularg SM[O0]. stMGBZmodularPN.xSM O H3;
=tMGE2modularPNIC. nMGE2Zmodularg SM[0] . stMGEZ2modularPN.xSM O _H1 B;
stMGBZmodularPNIC.nMGEZmodulary SM[0] .4 stMGBZmodularPN.xSM O HZ E;
stMGEZ2modularPNIC.nMGEZmodularg SM[0] .5 := stMGEZmodularPN.xSM O H3 B;

o
[5
Il

S
T
Il

s TR -]

oo

Figure 20:  Copying the MGB2 Modular output structures

9.4. PROFINET program

The variable structure for PROFINET diagnostics is created in the PRG_ProfiNET program. Additionally, an instance of the
function block FB_EUCHNER_MGBZmodular is called.

era_proriveT - < |

1 PROGRAM PRG ProfiNET
= 2 VAR
3 //ProfiNET diagnostics
- nProfiNet DevState AT %I* :UINT;
5 nProfiNet PnIoError AT %I* :UINT;
& nProfiNet PnIcDiag AT %I+ :UINT;
7 nProfiNet DevCtrl AT %g* :UINT;
g8 S/ MEEEZmodular
10 stMGEZmodular : 8T MGEZmodular PN;
11 fhMGEZmodular : FBE EUCHNER MGEZmodular;
12 END VAR
-
'/Connect ProfiNet I/0 to EUCHNER MGBZmodular structurs

fhMGEZmodular (
=tMEEZmodularPN:= =tMGEZmodular) ;

]
La B3 =

Figure 21:  PRG_ProfiNET program
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9.5. EtherCAT program
The EtherCAT diagnosis can be read with the PRG_EtherCAT program.

ra_ecnercaT - > |

PROGRAM PRG_EthE:rCP&T
VAR
'/EtherCAT diagnostics

nEtherCAT DevState AT %I* UINT;
END VAR

1
Ly Ba =

(A

oy

=4

Figure 22:  PRG_EtherCAT

9.6. Main program MAIN
The main program MAIN is used to call the subprograms PRG_ProfiNET and PRG_EtherCAT.

veann -+ >< |

FROGRAM MLTH
VAR

o

Ly B3 =

END VAR

PRG EtherCAT();
FRG ProfiNET () ;
PRG TwinSAFE();

ST S R S Y =

Figure 23:  MAIN program

9.7. Linking the program variables

Linking establishes a connection between the MGB2 Modular input and output variables and the program structure. The CPU
program must first be compiled for this purpose. The program can be compiled with Build Solution (Ctrl+Shift+B). You can
then find the variables to be linked under the created CPU instance.

4 F nMGBZmodularl_MEBM
' nMGBZmodularl_MEBEM[O]
' nMGBZmodularl_MBMI[1]
4 nMMGE2modularl LM

@ nMGBZmodutarl LMD
g romm g 1. Double-click the variable to be linked

' nMGBZmodularl_LM[2]
4 F nMGBZmodularl_5M

' nMGBZmodular]_5M[0]
1 nMGBZmodularl_SM[1]
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AP000236_MGB2Zmodular_TwinCAT -+

Variable | Flags | Online |
Name: RG_ProfiNET fbMGEZmadular stMGE2modularP NIO.nMGEZmadularl_LM[0]
Type: BYTE
Group: PlcTask Inputs Size: 1.0
Address: 512626 (x7D272) User ID: 0
Linked to... k‘
Coi rt: . . . .

T 2. Link the variables with Linked to...
ADS Info: Port: 350, 1Gp: (8502000, 10fs: (80070272, Len: 1
Symbol Info: Port: 851, 'PRG_ProfiNET foMGE2medular stMG B2medularP NID.nMGB2me
Full Name: TIPCAMG-EE_ModuiarAMGEE_Mcduiar Instance Pl Task inputsAF;ﬁG_Pruf.
W Attach Varisble PRG ProfiNET.fsMGB2modular-stMGR2modularPNIO,nMGB2modular_LM0] (Input) =)
- Show Varisbles
e & ) Unused

<;‘DD = @ Used and unused

L Devices

Exclude disabled
&5 Device 1 [Profinet Contraller CCAT (RT)) L Exelude disabled
B4 suchnernom Esclude ather Devices

. AP [¥] Exclude same Image
28 Tem 5 [PROFIsafe 2 Bytes) B Show Toolips
£ Subterm 1 [PROFlsafe 2 Bytes] 7] Sort by Address

£-# PROFlsafe_28 [ Show Variable Groups

#1 PROFlsafe_2B[0] 1B 4.0, BYTE [1.0]

Shaw Yariable Types

>
# PROFlsale_28[1] » 1B G.0EVTE [1L.0]
#] PROFIsafe_28[2] » IBG.0.BYTE[1.0] = | [ClMatching Type
#] PROFIsafe 2B[3] » IB7.0.BYTE[1.0] [#] Matching Size . . .
1 PROFlsle 28141 » 1B 50 BYTE [10] B 3. Select the input area to be linked, and complete with OK
#! PROFlsafs_2B[5] > IB9.0,BYTE[10] i
- Teim 3 (MBM DIAGNOSE EXTENDED]
E-3 Subtem 1 (MBM DIAGNOSE EXTENDED) Difsets
1 InpuislD] > 1B 10.0, BITARRE [1.0] 7] Continuous
0 Inpuill] > B 11.0, BITARRE[1.0] [E] Show Dislog
2§ Tem 4 (MGB2-L1-MUI-U-Y0000-B.-136776 Diagnose Extended)

£ Subterm 1 MGB2-L1-MLI-U-Y0000-BJ-136776 Diagnese Extended) Wariable: Mame / Camment
- [ > —| [0/ [CIHand over
- Inputs[1] > [B13.0, BITARRB [1.0] T e
# Inpuisl2] > 1B 14.0.BITARRE [1.0]
E-5 Subteim 3 (M3M-1-P-CABPP-41-136637 Diagnose Estended)
# Status conrol elements > |B 15.0, BITARRS [1.0]
# Faultinfomations > 1B 16.0. BITARRE[1.0]
.7 Device 2 (EtherCAT]

1

Cancel oK &

All created variables must be linked as described in this example.
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@ o-a|&--
| Search Solution Explorer (Ctrl+ )

ﬁ; ST_MGEBZmodular_PM (STRUCT)
ﬁf; 5T_MGB2Zmodular PM_IO (STRUCT)
Cd GVlis
4 [ POUs
L:j FB_EUCHMER_MGB2modular (FB)
5] MAIN (PRG)
Ej PRG_EtherCAT (PRG)
H':j PRG_ProfibET (PRG)
3 VISUs
[z MGB2_Modular.tme
[ E;j PlcTask (PlcTask)
4 U MGB2_Maodular Instance
4 PlcTask Inputs
4 | PRG_EtherCAT.
| # nEtherCAT DevState
4 I PRG_ProfiMET.
2! nProfiNet_Dev5tate
! nProfiMet_PnloError
nProfilet PnloDiag
P feMGE2meodular.
4 i stMGB2modularPMIO.
! nMGEZmodulard_PnloBox5tate
2 nMGEZmodularl_PrloBoxDiag
4 F nMGE2Zmodularl_MBM
& nMGBZmaodularl_MBM[O]
& nMGEZmodularl_MBM[1]
4 #F nMGE2Zmodular LM
F nMGBZmodularl_LM[0]
& nMGEZmodularl_LM[1]
b nhGEZmodularl_LM[2]
4 ¥ nMGBE2Zmodularl_SM
' nMGBZmodularl_5M[0]
& nMGEZ2modularl_SM[1]
4 [ PlcTask Qutputs
4 [y PRG_ProfiMET.
| %> nProfiNet DevCtrl |
4 [ fbMGEBZmodular.
4 [ stMGB2rodularPMIC,
| %+ nMGB2modularQ_PrloBoxCtrl |
4 BEe nMGEZmodular( MEM
B nMGEBZ2modulard _MBM[D] |
4 B nMGE2Zmodular( LM
B nMGEZmodular(_LM[O] |
4 PR nMGEZmodular() M
B nMGEBZ2modular( _SM[0] |

Figure 24:  Variables to be linked

- 1 x|
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9.8. Transferring program to the PLC

Transfer the program to the control system by clicking Activate configuration . , and set the control system to Run mode.

9.9. Observing the non-safe variables

The inputs and outputs of the MGB2 Modular can be viewed using the block interface of the PRG_ProfiNET program. Go
online by clicking Login <3].

PRG_ProfiNET [Onling] # X

AP000236_MGB2modular_TwinCAT.MGB2_Modular.PRG_ProfiNET

Expression Type Value Prepared value Address - E
= 5@ stMGB2modularPN REFEREMCE TQ 5T_... D

@ nMGB2modular]_PnloBoxState UINT 0

@ nMGB2modular]_PnloBoxDiag UINT

& xBM_D_RUN BOCL

@ xBM_E ML1 BOOL

@ xBM_E_ML2 BOOL

@ xBM_E_S5Y5 BOCL

@ ¥BM_E G BOOL

@ BBM_BxtendedDiagnostic BYTE

@ xLM_D_RUN BOOL

@ ¥LM_I 5K BOOL

@ wLM_I_UK BOOL

@ xLM_E_SMD BOOL

@ ¥LM_E_SM1 BOOL

@ xLM_E_ER BOOL

@ xLM_E_G BOOL

@ xLM_I_OD BOOL

@ xLM_I 0T BOOL

@ wLM_I 0oL BOOL

@ BLM_BExtendedDiagnostic BYTE

@ xSM_I 51 BOOL

@ wSM_I 52 BOOL

@ xSM_I 53 BOCL

@ ¥SM_E 51 BOOL

@ BSM_BExtendedDiagnostic BYTE

@ nMGE2modularq_PnloBoxCtrl UINT

@ ¥BM_ACK_G BOOL

@ xLM_0_CL BOOL

@ xLM_ACK_ER BOOL

@ ¥LM_ACK_G BOOL

@ x5M_0_H1 BOOL

@ xSM_0O_H2 BOOL

@ xSM_0_H3 BOOL

@ xSM_0_H1_B BOOL

& ¥SM_O_H2_B BOOL -
4 : »

1 //Connect ProfiNet I/0 to EUCHNER MGBZmodular structure
= 2 fbMGEZmodular |
3 stMGBZmodularPN:= stMGBZmodular) ; RETURN]

Figure 25:  Observing the MGB2 Modular variables
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10. Configuration of TwinSAFE - ProfiSAFE
The following chapter describes the configuration the TwinSAFE output and the ProfiSAFE connection of the MGB2 Modular.
1. Set the PRG_TwinSAFE program as the PLC program.

2. PRG_TwinSAFE variable declaration: The xTwinSAFE_Run and xTwinSAFE_Ack variables are required as transfer variables
to the safe control system.

pra_twinsare = < [

1 PROGRAM PRG_TwinSAFE

= 2 VAR
3 xTwinSAFE_RUN AT 2Q* : BOOL := TRUE; // Enable for Safety Programm
4 ¥Twin3AFE Ack AT 0* : BOOL ; /7 Diagnose: Acknowledge from Reset-button for Safety Program
E END VAR
-]

Figure 26:  PRG_TwinSAFE variable declaration

3. The submodule’s S3 button is used to implement acknowledgment of the safe control system in the event of an error.
For this purpose, assign the variables as shown in Figure 27.

prc_Twinsare < [

1 PROGRAM PRG TwinSAFE

= 2 VAR
3 xIwinSAFE_RUN AT 20+ : BOOL := TRUE; // E Yamm
4 ¥Iwin3AFE Ack AT 50* : BOOL from Reset-button for Safety Program
E END_WRR
-

1 XIwinSAFE Rck := PRG ProfiNET.stMGB2modular.xSM I_S3;

Figure 27:  Acknowledgment using the submodule’s button.

4. Call PRG_TwinSAFE in the main program

v - |
1 PROGEAM MRTMN
z WAR
3
s  END VAR
e N
1 FRG_EtherlAT():
p: FRG_ProfiNET():
3 PRG TwinSAFE();:

Figure 28:  MAIN (PRG)
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5. Add the safety project

Solution Explorer * 0 X
@ o-a| & =
Search Solution Explorer (Ctrl+ ) L~

m Solution 'AP000236_MGBE2Zmodular_TwinCAT' (1 project)
P “a APO00236_MGE2modular_TwinCAT
4 @l sYSTEM
[ License
b @) Real-Time
4 B Tasks
[& PlcTask
=f= Routes A e o
g_-: T}"FIE S)rstem # inatalled Sert by | Detaun | B i
[&] TcCOM Objects
MOTION

TwinCAT Salety Pacject Preconfigored Brdck  TainCAT Salety Breject

ﬁ TwanCAT Salety Propect Preconbigeeed Inputs  TeanCAT Safely Proyect.

@ TwinCAT Empty Safety Preject

TwinCAT Sadety Froject

b [ External Types
P [-g] References

b [J DUTs pr o
m GVls Loeatien: C\sershAdrman PCT28TE Do curments Visual Shusbes 2003 Projects, SP000136_MGEImedular_Tanet = e

b [d POUs [ (][ oo |
£ VISUs

915 MGB2_Modulartme
[ E;j PlcTask (PlcTask)
B O MGB2_Modular Instance
[EE SA
= ‘O Add Mew Item... Ins P
] Add Existing Item... Shifte Alt+A

Hide SAFETY Configuration

Figure 29:  Adding safety project
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6. Create the target system: the Beckhoff terminal EL6910 must be selected as the target system. The terminal functions
as the PROFlsafe controller as well. The safe address is also entered. Map Serial Number and Map Project CRC can be
activated for expanded diagnostics.

Pl

3

pl

b F o

Figure 30:

Solution Explorer
& e-a &=

Search Solution Explorer (Ctrl+)

1 Solution 'AP000236_MGB2modular_TwinCAT (1 project)
4 ol APO00236_MGB2modular_TwinCAT
4 |l sYSTEM
¥ License
b @ Real-Time
4 B Tasks
[& PlcTask
gfs Routes
2[5 Type System
[ TcCOM Objects
MOTION

MGB2_Modular Project
[ External Types

=3l References

3 DUTs

3 GVLs

(5 POUs

MAIN (PRG)
PRG_EtherCAT (PRG)
PRG_ProfiNET (PRG)
] PRG_TwinSAFE (PRG)
[ VIsUs

2[5 MGE2_Modulartmc

1 PlcTask (PlcTask)

b O MGB2 ModularInstance
4 SAFETY
4 [[E] TwinSAFE-ProfiSAFE
(] TwinSAFE-ProfiSAFE Project

@ Target System

o TwinSafeGroupl
4 [z Alias Devices

FB_EUCHNER_MGB2modular (FB)

AR Twin

Target System’ B
Configuration: | N/A

Platform: |N/A
P~ User Administration
Backup/Restore
Project Settings Targst System EL6S10 = TwinCAT System Manager Process Image
Physical Device: Tem 3 (ELE310) Bl Connection Info Data
Device is an exte 7] Show Input/Ovtput Data s byte
Software Version 02 (VD1 03) amay fold configuration)
Seral Number: 1603966 Connectioninputs/Outputs
Froject CRC 28330 oSt mE
aKe over ias Uevice names
[Map Senal Number Map Proiect CRC._ @] | [ (Connection Info Data names will also
Version Number: 1 be adusted)
Safe Address ! Standardinputs/Outputs

il EnorAcknowledgement.sds
9

il Run.sds
TwinSafeGroupl.sal

[Z8] TwinSAFE-ProfiSAFE Instance

Target system

Hardware Address: 1

Temminal View

ol
PR L ELLLLLL

B

= Take over Standard Alias Device
names

AmsNetld. 5.56.195.244.3.1

AmsPort 1001

Choose physical terminal for mapping

Choose local device

Search:

Teminal: | . D_evices
=) Device 2 (BtherCAT)
E)- Term 1{EK1200)

Term 3 (EL6I10)

/. In the next step, the variables from PRG_TwinSAFE are assigned to the created Alias Devices ErrorAcknowledgement
and Run. Open the properties by double-clicking the variable.

Linking | Process Image

Linking | Process Image

Linked to:

Name:

Standard In Var 1

Full Name: TIID"Device 2 (EtherCAT)"Term 1 (EK1200)"Term 3 (EL6910)"S1

.

Linked to:

Name: Standard In Var 2

Full Name: TIID"Device 2 (EtherCAT)"Term 1 (EK1200)"Term 3 (EL6910)"S1 '—

B | Attach Variable Standard In Var 1 (Output)

S5

B Attach Variable Standard In Var 2 (Output)

==

MGBZ_Modular

-5 PRG_TwinSAFE.

MM EB2_Mndu\ar Instance

Show Varishles

Urused

Used and unused

[T Exclude disabled
Exclude other Devices
Exclude same Image

Show Toolips
[ Sort by Address
[] Shaw Variable Groups
Show Variable Types
[ Matching Tupe
Matching Size
[T] &0 Types
Array Mode
Offzets
[ Continuous
[] Shaw Dialog
Wariable Mame / Comment

AL Hand over
A | Take over

Cancel Ok

Search:

E Show Variables

' MGE2_Maodular Instance
-4 PRG_TwinSAFE.

Urused

) Used and urused

[ Exclude disabled
Exclude other Devices
Exclude same Image

Show Toolips
[ Sort by Address
[] Shaw Variable Groups
Show Variable Types
[ Matching Tupe
Matching Size
[T] &0 Types
Array Mode
Offsets
[ Continuous
[] Shaw Dialog
Wariable Mame / Comment

/[ Hand over
A | Take over

Cancel Ok .E

Figure 31:

Alias ErrorAcknowledgement

Figure 32:  Alias Run
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8. Add the PROFIsafe connection:

Solution Explorer > 1 x
@ o-a| =
Search Solution Explorer (Ctrl+0) P~

] Solution 'AP000236_MGE2Zmedular_TwinCAT' (1 project)
4 o APO00236_MGB2modular_TwinCAT
4 @l svsTEM
¥ License
b @ Real-Time
4 B Tasks
[& PlcTask
5f= Routes
215 Type System
TcCOM Objects

Sart by | Defauk

Lﬂ Custons PROFicale Cormction Satety Type: Safery
Aling device foe a cuttim PROFlcafe

MGB2_Medular Project
b [J External Types
P 3] References
E3 DUTs
£3 GVls
4 [Z POUs
] FB_EUCHNER_MGE2medular (FE)
MAIM (PRG)
PRG_EtherCAT (PRG)
PRG_ProfiNET (PRG)
PRG_TwinSAFE (PRG)
[ vIsUs
213 MGB2_Modular.tmc
[ E;] PlcTask (PlcTask)
b O] MGB2_Modular Instance
4 [ saFeTY
4[] TwinSAFE-ProfiSAFE
4 TwinSAFE-ProfiSAFE Project
"4., Target System
4 o5 TwinSafeGroupl
4 ¥ Alias Devices
m ErrorAcknov
B Run.sds Scopeto This ‘O Mewltem... Ins [
TwinSafeGroup] New Solution Explorel #5  New Folder
[ TwinSAFE-ProfiSAFE I
» [Fvo

cannetion.

-

¥ Online

Add

Sort Alias Devices 3
Add multiple standard variables
Import Alias-Device(s)

Figure 33:  Adding PROFIsafe connection
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9. PROFIsafe settings of the MGB2 Modular: The assignment (mapping) to the slot PROFIsafe 2 Bytes, the safe address
(physical DIP switch setting) and the F_WD_Time (600 ms from GSDML factory setting) must be set.

Linking |Ccmnec1|0n | Safety Parameters | Process Image |
Safe Address: External Safe Address:

| Linking | Connection | Safety Parameters | Process Image |

Physical Device:

. L Connection Settings Connection Variables
Dip Switch:
Conn-No: 1 COM ERR Ack
Input. Full Name: TIID"Device 2 (EtherCAT) " Term 1 (EK1200)"Term 3 (ELES10)"F1 Connd: 3
) ) ’ =) Info Data
Linked to: <« Made: PROF|safe master - =] Map State = Map Inputs
Output Full Name: TIID"Device 2 (EtherCAT)"Term 1 (EK1200)"Term 3 (ELES10)"F1 Watchdog (ms)- | 600 [C] Map Diag [71 Map Outputs

Linked to: Module Fault (Fail Safe Data) is COM ERR

MName: Message_3

-
Choose physical channel ﬂ
1] t
Cancel PROFlssfe Comnection Lz = [
@ Unused Linking | Connection | Safety Parameters | Process Image: |
“al Name RW Current Value 10 Treeitem Value Default Value
F_Gheck_Seq_Nr RW 0(0) 0(0) 0(0)
F_Check_iPar RW 0 (0) 0 (0) 0(0)
F_SIL RW SIL3(2) SIL3(2) SIL3(2)
F_CRC_Length R 3-Byt=e-CRC (0) 3-Byt=-CRC (D) 3-Byt=-CRC (D)
F_Block_ID R 0(0) 0(0) 0(0)
F_Par_Version R V2-mode (1) V2-mode (1) v2-mode (1)
F_Source_Add RW 0x0001 (1} 0x0001 (1} 0x0001 (1}
F_Dest_Add RW 0xD00C (12) 0x000C (12) 0x0001 (1)
F_WD_Time RW 0x0258 (B00) 0x0258 (600) 0x0258 (600)
_iPar_CRC RW 000000000 (0) 0x00000000 (D) 000000000 (0)
F_Par_CRC R 0x529A (21146) 0x529A (21146) 0x4755 (18261)
Edit ”sa Current to Default VElueHSe« Current to 10 Tresitem Va\uel[ae« 10 Treeitsm Va\uesl [Update 10 Treeltem

Figure 34:  PROFlsafe settings
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10. Add the TwinSAFE connection to terminal EL2904.

Solution Explorer > 1 x
@ o-a| =
Search Solution Explorer (Ctrl+0) P~

] Solution 'AP000236_MGE2Zmedular_TwinCAT' (1 project)
4 ol APO00236_MGB2modular_TwinCAT

4[] 5YSTEM
¥ License
b @ Real-Time
4 B Tasks
[& PlcTask
5f= Routes
I% Type System + leataled Scet by Dt -] i = Seaech Installed Tempiates (i) B -
TcCOM Objects Seandan 43 4 Type Selen
MOTION .y "{‘3 AR o bt g
4 PLC g Il;:lhclr-\r.:'mll-onﬁml:ll M (LA gt it Gt
4 (O MGB2_ Modular e ——
4 :ﬂgGsxii‘loaf'Lll':;imject ok I.ﬁ EL29LL, 4 digital ingruts sed 1 (i Safen
P 3] References o ﬁ; i s Eatey
b 3 DUTs Safety
3 GvLs
Snfee,
4 [Z POUs
] FB_EUCHNER_MGE2maodular (FE) 45 st ey
3| MAIN (PRG) 5 Safes
PRG_EtherCAT (PRG) e b
PRG_ProfiMET (PRG)
E] PRG_TwinSAFE (PRG) Iﬁi Sy 1% g
3 VISUs ﬁ EKLIG0-000 TwingaFE Lomps Safe,
213 MGB2_Modular.tmc =1 -
[ E;] PlcTask (PlcTask) Click hesgea 52 ol 4 find terplites
b O] MGB2_Modular Instance I
4 [ sareTY T

a TwinSAFE-ProfiSAFE
4 TwinSAFE-ProfiSAFE Project

"4., Target System
l¢Z Twin5afeGroupl
4 ¥ Alias Devices
m ErrorAcknov
B Run.sds Scopeto This ‘O Mewltem...
TwinSafeGroup] New Solution Explorer ¥5  Mew Folder
[T TwinSAFE-ProfiSAFE I

» [Fvo

4

Add 3

Sort Alias Devices

Add multiple standard variables

Import Alias-Device(s)

Figure 35:  Adding TwinSAFE connection
11. Set terminal parameters: link to physical device and FSoE address (Fail Safe over EtherCAT; physical DIP switch setting).
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EL2004, 4 digital outputs 1s0=" = < [

Linking | Connection | Safety Parameters | Frocess Image |

FSoE Address: External Safe Address:
Physical Device: | Linking ‘ Cennegtion ‘ Safety Parameters I Process Image |
Dip Switch: Connection Settings Connection Variables
Conn-No: 2 COM ERR Ack:

Input:  Full Name: TID"Device 2 (EtherCAT) " Term 1 (EK1200)"Term 3 (ELGZ10)"C: Conn-d: 5

. . =) Infe Data

Linked to: G Mode: ] Map Siste [ Map Inputs
DMapDiag DMapOutputs

Output: Full Name: TIID"Device 2 (EtherCAT) Term 1 (EK1200)"Term 3 (ELES10)"Ci Watchdog (ms): 100

Linked to: [C] Module Fault {Fail Safe Data) is COM ERR

Name: Message_6

Choose physical channel

==
DKI:

@ Unused
Al

i Devices
E|”’“$ Device 2 [EtherCaT)
= #: Term 4 [EL2904]

£L290:, 4 dgita oupurs 10x_= < [

Safety Parameters | Frocess Image |

Linking | Connection

Figure 36:  TwinSAFE settings EL2904

Index Name Value Unit
4 8000:0 FSOE Settings =5<

8000:01 Standard outputs active FALSE (0}

8000:02 Current measurement active  TRUE (1)

8000:03 Testing of outputs active TRUE (1)

8000:04 Error acknowledge active FALSE (0)
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11. Creating the safety program

The safety engineering application is implemented in the sal (sal: Safety Application Language) worksheet belonging to the
TwinSAFE group. It represents only an example of an application.

@ NOTE!

There must be at least one call for an MBM safety bit in the safe part of the program to prevent the
device from being passivated.

11.1. Example of a safety program

In the following example, the safe output of terminal EL2904 (channel 1) is controlled by the bit LM_FI_UK. The conditions
for the bit LM_FI_UK are met if the door is closed, the bolt tongue is in the locking module and guard locking is active.

TuinsateGrovpLsal_» % [

Metworkl

~ safeMon . 1
'{§ FBMacnl ‘\"-

¥J] Restart

xLM_FI_UK }9] Meninl & Error [
E] Menln2

El Monln3

E MonInd }1 -

E] Securel &
El Secured

Delay Time (ms}l—MonCut *FO1
100

L_BonDelCut

Figure 37:  Example of a safety program
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The variables are assigned for the TwinSAFE group (mapping) after addition of the blocks. Mapping must be performed for
the variables xLM_FI_UK, xFO_1, Err Ack and Run/Stop.

Map to =] Map to B
4 TwinSAFE-ProfiSAFE Safe [/Os 4 TninSAFE-ProfiSAFE -] safevos
4 G| TwinSafeGroupl Local group 4 6] TwinSafeGroupl Local group
4 Alias Devices Other groups 4 Alias Devices Other groups
4 PROFIsafe Connection_L ) 4 EL2904, 4 digital outputs_1
it Logic intemal L0 P Standard I0s
& Safe Data Byte 0[0] Local group 1Y OutputChannell Local group
Y Safe Data Byte 0711 Other groups + Outputlnanncl2 [C] Other groups
& Safe Ddta Byte 0[2] l=r= @ Outputfhannel? Logic internal 1/Os
€ Safe Data Byte 03] @® Unused only # Outputfhanneld Local graup
2 25;& [I;ata l;yte EE} © Used and unused 4 PROFIsafe Connegtion 1 Other groups
afe Data Eyte 4 Channel 1 =
& Safe Data Byte 0[6] Direction % Safe Dafa Byte 0[0] | Usage
% Safe Ddta Byte 0[7] In % Safe Dafta Byte 0[1] Unused anly
& Sefe Dta Byte 100] out 4 Safe Dotz Byte 0]2] Used and unused
& Safe Dta Byte 1[1] ® Safe Data Byte 0[] Direction
& Safe Data Byte 102] @ Safe Data Byte 014] "
@ Safe Dita Byte 1[3] % Safe Dgta Byte 0[5] Out
& Safe Dgta Byte 104] @ Safe Dats Byte 0[]
& Sefe Dpta Byte 1[5] 4 Safe Data Byte 0[7]
& Safe Dgta Byte 1[6] ® Safe Dita Byte 1]0]
& Sefe Dpta Byte 1[7] @ Safe Dita Byte 1[1] =
% Safe Dita Byte 1[2]
@ Safe Dits Byte 113
@ Safe Dgta Byte 114] -
Clear ok [y cancel Clear oK [N
| 1
Command : Command :

Variable Mapping

Variable Mapping

Variables | Group Ports | Replac

Ement Values | Max Start Deviation |

Variables | Group Ports | Replackment Values | Max Start Deviation
Assigned Varisble Direction 4lias Port Port Name Instance Name Function Name || Assigned Variable Direction Alias Port PortName Instance Mame Function Name
*LM_FI_UK input [ Monlnl ~ FBMonl safeMon «LM_FLUK input |[PROFisafe Connection 1 Safe Data Byte O[1] (TwinsafeGroupl) ] Monlnl | FBMonl safehon
xFOL output [ MenQut  FBMonl safeMon xFOL output [ MonQut | FBMonl safehon

Figure 38:

Mapping xLM_FI_UK

Figure 39:

Mapping xFO_1
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TwinSafeGroupl.sal + X

Map to

4 TwinSAFE-ProfiSAFE
4 G| TwinSafeGroupl
4 Alias Devices
4 ErrorAcknowledgement
4 Channel 1
&
4 Run b
4 Channgl 1
@ In

Standard 1/Os
Local group
[C] Other groups

Logic internal I'Os
Local group
Other groups

Usage

@ Unused only

) Used and unused
Directien

In
Out

Clear

I 0K [}I[ Cancel ]

4

TwinSafeGroupl.sal® & X

Map to

4 TwinSAFE-ProfiSAFE
4 G| TwinSafeGroupl
4 Alias Devices
4 Run
4 Channel 1
&
\

Standard I/Os
Local group
[C] Other groups

Logic internal /'Os
Local group
Cther groups

Usage

@ Unused only

) Used and unused
Direction

In
Out

OK M[ Cancel

Command :

Variable Mapping

Variables | Group Ports |Re lacement Values

Max Start Deviation

Variable Mapping

Variables | Group Ports | Replacement Values I Iax Start Deviation |

Group Port Direction gas Port

Err Ack . Group Port Direction Alias Port

Err Ack input [ [ ErrorAcknowledgementIn (TwinSafeGroupl] |
Run/Stop input E]

Run/Sto| input -
Medule Fault | input E] B >

Module Fault | input
Com Err output E] ocdule Fau inpu E]

Com Err output E]

Figure 40:  Mapping Err Ack Figure 41:  Mapping Run

11.2. Transferring safety program

Save the overall project with Save All u and transfer the configuration with Activate Configuration B Subsequently

check ¥ and transfer " the TwinSAFE program to the control system. The user name [default: Administrator], the
password [default: TwinSAFE] and the serial number of the target system will be required for transfer.
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12. 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 technology 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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