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1. About this document
1.1. Scope

This document is valid for all bus modules MBM-EC-..-MLL-... (EtherCAT). It serves as a system and configuration manual for
all module combinations that can be operated with this bus module.

These operating instructions, the document Safety information, the operating instructions for the modules connected and
any associated data sheets form the complete user information for your system.

Series Output family Module connection type Product versions
MBM-.... ..-EC-... MLE-.... V1.0.X

1.1.1. Notes on other product versions

Make sure to use the operating instructions valid for your product version. Please contact our Service department if you
have any questions.

1.2. 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.

1.3. Key to symbols

Symbol/depiction Meaning

m Printed document

@ Document is available for download at www.euchner.com

A Safety precautions

Danger of death or severe injuries

DANGER Warning about possible injuries
WARNING Caution Slight injuries possible
CAUTION
@ Notice about possible device damage
NOTICE Important information
Important!
Tip Useful information

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

Document title

(document number) Sl

Safety information . . .

(2525460) Basic safety information m
Operating instructions )

(2540772) (this document) W

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

®

Declaration of conformity | Declaration of conformity w

Any supplementary data

sheets ltem-specific information about deviations or additions

B|®
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@ Important!

Always read all documents to gain a complete overview of safe installation, setup and use of the device.
The documents can be downloaded from www.euchner.com. For this purpose, enter the doc. no. or
the order number for the device in the search box.

2. Correct use

The bus module MBM-EC-..-MLI-... (EtherCAT) is operated as an |0 device on EtherCAT (FSoE). The bus module MBM com-
municates with the modules/submodules connected and evaluates all relevant information. It processes these data and then
transmits them on the bus connected to a control system.

Before the device is used, a risk assessment must be performed on the machine, e.g. in accordance with the following
standards:

» ENISO 13849-1
» ENISO 12100
» EN IEC 62061

Correct use includes observing the relevant requirements for installation and operation, particularly based on the following
standards:

» EN ISO 13849-1
» ENISO 14119
» EN 60204-1

The bus module MBM is allowed to be combined only with suitable modules that have an MLI interface. You will find more
detailed information on compatibility in the operating instructions for the related MLI device. See also Table 1: Combination
options for modules with MLI technology. A maximum of 18 modules or submodules can be operated on one bus module MBM.

On the unauthorized modification of system components, EUCHNER provides no warranty for function.
The customer is responsible for the safe overall function, especially for the safe integration into the FSoE environment.

@ Important!

» The user is responsible for the proper integration of the device into a safe overall system. For this
purpose, the overall system must be validated, e.g. in accordance with EN ISO 13849-2.

» Correct use requires observing the permissible operating parameters (see chapter 14. Technical
data on page 56).

» If a data sheet is included with the product, the information on the data sheet applies.

Table 1: Combination options for modules with MLI technology

Handle module Submodules Submodules Submodules
Bus module Base units H- MSM--P-....
MeBZH MSM--R-... MSM-E-... MSM-K-...
o MSM-.-N-...
Interlocking/locking module
MGB2-..-MLI/MGB2-L..-MLI [ ] [ ]
MBM-.. -MLI fromV1.4.1
from V1.0.0 Expansion module
MCM-...-MLI - o o
from V1.0.0
[ ] Combination possible
Key to symbols
Combination not possible

6 (translation of the original operating instructions) 2540772-03-06/23
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3. Description of the safety function

The safety function of the bus module MBM comprises evaluating the safety data transmitted from the overall system (e.g.
from installed guard locking devices, emergency stop devices, enabling switches, etc.) and forwarding these data on a
bus system connected. The number of safe devices in an overall system is limited to 12. Depending on the modules and

submodules connected, the overall system can include the following safety functions:

3.1. Safety functions in combination with an interlocking or locking module MGB2-| or

MGB2-L
The following applies to the MGB2-L...:

Monitoring of guard locking and the position of the guard

(interlocking device with guard locking according to EN ISO 14119)

» Safety function:

- When guard locking is released, safety bit LM I UK (UK) = O (monitoring of the locking element).
- When the guard is open, safety bit LM 1 sk (SK) = O (monitoring of the position of the guard).

- Guard locking can be activated only when the bolt tongue is located in the locking module (prevention of inadvertent

locking position (faulty closure protection)).
EUCHNER ModuleLink-System (MLI)

r

L

-

Safetybit LM FI UK
| (Guardlock

monitoring)

Failsafe

Guardlocking Busmodule
Device MBM
MGB2-L...
PFHD, MGB2-L PFHD, MBM
PFHD, Sys

» Safety characteristics:
category, Performance Level, PFHp

Control of guard locking (safety bit LM _Fo_cL; applies only to guard locking devices according to the closed-cir-

cuit current principle)

» Safety function:

- If the device is used as guard locking for personnel protection, control of guard locking must be regarded as a safety

function.

The safety level of guard locking control is determined by the system PFHp o, and by the external control (e.g. safe

PLC).

—_ e = = — 4

EUCHNER ModuleLink-System (ML)

PLC

£ .
|
_ Safetybit i
Failsafe ’ ?G)Lljalrdlld(l)vlcT(iFrlogTCL Busmodule Gualgcélvoiﬁlémg
PLC | MBM
MGB2-L...
| PFHD, MBM PFHD MGB2-L
| PFHD, Sys
o o

» Safety characteristics of the bus module and the locking module:
category, Performance Level, PFHp

A
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The following applies to MGB2-I... (or a correspondingly configured MGB2-L2):

Monitoring of the guard position
(interlocking device according to EN ISO 14119)

» Safety function: When the guard is open, safety bit LM 1 sk (SK) = 0. (See chapter 12.2. Data blocks for interlocking/
locking module MGB2- / MGB2-L.)

EUCHNER ModuleLink-System (ML)

a - 7
| |
Interlockin B dul Safetybit v FI_SK_ _
| Sane usmodule | (Interlock monitoring) Failsafe
Device MBM pLC
| MGB2-1... |
| |LPFHD, MGB2A PFHD, MBM_|| |
| PFHD, Sys |
L — - — - — - — - — 4

» Safety characteristics:
category, Performance Level, PFHp
(you will find the reliability values according to EN 13849-1 in the technical data).

3.2. Safety functions on submodules with emergency stop

Emergency stop
(emergency stop device according to EN ISO 13850)

» Safety function: evaluation of emergency stop

» Safety characteristics: Bygp value for the emergency stop in the submodule (MSM) and PL, PFHp, category and DC for
the evaluation electronics in the bus module (MBM)

EUCHNER ModuleLink-System (MLI)

r - - -/ — — /7 "
| Submodule |
Safetybi
|| MSM with MLI-Module Busmodule Emergoncy Ston) Failsafe
(e.g. Interlocking
| Emergency Device MGB2-L...) MBM PLC
Stop
| B10D PFHD, Module PFHD, MBM
|
PFHD' Sys

(translation of the original operating instructions) 2540772-03-06/23
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3.3. Safety functions on submodules with enabling switch
Enabling function

» Safety function: evaluation of a connected enabling switch

» Safety characteristics: Bygp value for the enabling switch (see operating instructions for the enabling switch) and PL,
PFHp, category and DC for the evaluation electronics (MLI modules) and the bus module (MBM)

EUCHNER ModuleLink-System (ML)

r - — — — /"
| | safetybit
Enabling | Submodule N('eLg'.Mf?o‘i'k‘.’n'ge Bus“r,rlg):nule | (Enigqm‘?g‘”i?d‘) Failsafe
switch [TT|  MSM Dovics WGB21. | PLC
B10D | PFHD, Module PFHD, MBM | |
| oS

L - — — — —

3.4. Safety functions on submodules with safe pushbuttons and switches (general)
Detection of the switch position

» Safety function: evaluation of the switch position

» Safety characteristics: Bygp value for the safe pushbutton or switch in the submodule (MSM) and PL, PFHp, category
and DC for the evaluation electronics (MLl modules) and the bus module (MBM)

EUCHNER ModuleLink-System (ML)

r - - - — — /"
| |
Safetybit of th
||| Submodule “{i'—g'lmggmge Busmodule | switching function Failsafe
MSM with Device MGB2-L...) MBM PLC
| Safe switch |
| B10D PFHD, Module PFHD, MBM |
| |
PFHD, Sys

L - - — — —
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3.5. Determining safety characteristics of the overall system
The corresponding reliability values must be determined for each safety function in the overall system. Proceed as follows:

1. Refer to the data sheets or operating instructions for the system components containing the function for information on
the reliability values for the related safety function.

2. Refer to the reliability value of the bus module MBM for the evaluation and forwarding of safety data.
3. Add together the values to a resulting reliability value PFHD, Sys

3.5.1. Calculation example for the monitoring of guard locking safety function

PFHD, Sys = PFHD, wea21 + PFHD, vgm
EUCHNER ModuleLink-System (MLI)

r—--- - - - - - - - B
I I
Safetybit LM_FI_UK_ .
I Guardlocking Busmodule | (Guardlock monitoring) Failsafe
| Device MBM | PLC
MGB2-L...

I I

I v v I

| PFHD, MGB2-L PFHD, MBM |

I ' I

PFHD, Sys
L —_ e —_ - - —_ —_ = — -

3.5.2. Calculation example for the emergency stop safety function

PFHD, Sys — PFHD, msm device + PFHD, ma24 + PFHD, wem

To calculate the PFHD, MISM device from the B10p value, use the method in Annex C 4.2 of EN ISO 13849-1:2016.
The following applies: PFHp, Sys = f (categorymsm; DCygm; B10p; ngp)

EUCHNER ModuleLink-System (MLI)

r—- - - - - - - - - - - - = A
I I
Submodule Safetybit sv_FI_ES )

| MSM Busmodule | (e.g. Emergency Stop) Failsafe

with — MGB2-L... R— MBM PLC
|| B10p-Device |

D
I I
| PFHD, MSM-Device ~ PFHD, MGB2L PFHD, MBM |
I v I

PFHD, Sys

L e e e e 2 e e e —_ = = -
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4. Exclusion of liability and warranty

In case of failure to comply with the conditions for correct use stated above, or if the safety regulations are not followed,
or if any servicing is not performed as required, liability will be excluded and the warranty void.

5. General safety precautions
Safety switches fulfill personnel protection functions. Incorrect installation or tampering can lead to fatal injuries to personnel.

Check the safe function of the safeguard and, if necessary, other safety functions particularly
» after any setup work

» after every replacement of a component relevant to safety (also after rotating a submodule)
» after an extended period without use

» after every fault

» after any change to the DIP switch settings

» after every factory reset

Independent of these checks, the safe function of the safeguard should be checked at suitable intervals as part of the
maintenance schedule.

A WARNING

Danger to life due to improper installation or due to bypassing (tampering). Safety components fulfill

a personnel protection function.

» Safety components must not be bypassed, turned away, removed or otherwise rendered ineffec-
tive. On this topic pay attention in particular to the measures for reducing the possibility of bypass-
ing according to EN ISO 14119:2013, section 7.

» Mounting, electrical connection and setup only by authorized personnel possessing the following
knowledge:

- specialist knowledge in handling safety components
- knowledge about the applicable EMC regulations
- knowledge about the applicable regulations on operational safety and accident prevention.

@ Important!

Prior to use, read the operating instructions and keep these in a safe place. Ensure the operating
instructions are always available during mounting, setup and servicing. You can download the operating
instructions from www.euchner.com.

2540772-03-06/23 (translation of the original operating instructions) 11
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6. Function and system overview

An MLI system comprises at least the following components:
» One bus module MBM
» One module with MLI connection (e.g. interlocking or locking modules MGB2 or expansion modules MCM)

Modules can in turn contain submodules. Fig. I shows a typical system layout with one bus module MBM (1), one locking
module MGB2-L... (2) and the submodules MSM (3) installed in it. A full system can comprise up to 18 modules or submodules.

Fig. 1: Example system MGB2 Modular

6.1. Bus module MBM

Bus modules MBM have the following tasks:

» Gateway to the bus connected

» Central unit for control, evaluation and communication for the MLI modules connected
» Central power supply for the MLI modules connected

» Diagnostics server

6.2. Interlocking/locking module MGB2-/MGB2-L

Together with a handle module, the interlocking module makes it possible to interlock movable guards. Together with a
handle module, the locking module makes it possible to lock movable guards.

Interlocking/locking modules contain slots for submodules that provide additional functions.

For the exact functional description, refer to the operating instructions for your interlocking/locking module and the relevant
data sheets.

12 (translation of the original operating instructions) 2540772-03-06/23
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6.3. Expansion modules MCM

Expansion modules MCM have space for up to four submodules. In this way even more extensive control tasks can be realized.

6.4. Submodules MSM

Submodules MSM can be installed in modules that have one or more submodule slots. Using the submodules, it is possible
to install additional functions in the modules. Typical function expansions include emergency stop, pushbuttons, selector
switches and covers for indicators, for example. For a detailed functional description, refer to the data sheet of the respec-
tive submodule.

6.5. Dimension drawing for bus module MBM

155 25 15
_ 100 5
MR r— A D r—
f . o O\
NS ©  — TA [FEEFEEEELH I
o)

—e__ o
a o6 o ®© &0 o & o
WAIN ECSTAT  L/AQUT FSoE DIA MAINT SF POWER

93
75

oo e e s s O o

B ;
i

D — =0

H_B

J
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B-B
<
- IS Trr7zr— —1v3
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o
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7. Mounting

8. Protection against environmental effects

Alasting and correct safety function requires that the system must be protected against foreign bodies such as swarf, sand,
blasting shot, etc., which can become lodged in the housing.

Pay attention to the following measures:
» Seal unused connections using the covers provided.

» Make sure the housing covers are correctly sealed and the cover screws are tightened to the necessary tightening
torque.

» Cover the device during painting work.

14 (translation of the original operating instructions) 2540772-03-06/23
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9. Controls and indicators
9.1. DIP switches

The DIP switches have the following functions:
» Setting the device's FSoE slave address

» Hardware reset to restore the device to the factory settings

» Activating the device web interface

! OFF BfoN Default: 000
00
| [~

9.2. LED displays

Switch Description

Address switch, bits zero to nine
For binary setting of the FSoE address
(factory setting: 0000000000)

AO ... A9

Factory reset

(factory setting: off)

For information on the factory reset, see
chapter 13.3 on page 43.

RST

diagnostic options
(factory setting: off).

see chapter 13.4 on page 44.

Activate device web interface with extended

For information on the device web interface,

The LEDs indicate the device status and the communication status.

LED

Description

Bus module MBM

L/AIN

Connection correct: statically On
Data transfer: flashing at 10 Hz
Color: green

EC STAT

Normal state: statically On
Flashing codes according to EtherCAT specification
Color: green/red

L/AOuUT

Connection correct: statically On
Data transfer: flashing at 10 Hz
Color: green

. D r— N
—@ o ——
I mmme on e ok e

L ﬁ g &=

FSoE

Normal state: statically On
Color: green

FSoE inactive/passivated: statically On
Color: yellow

FSoE Reset/Init State: flashing
Color: yellow

FSOE error: statically On
Color: red

FSoE - no connection to control system: Off

DIA

Indicates errors
Color: red

MAINT

Indicates the error flashing code
Color: red/green/yellow

SF

System fault:
statically On (see chapter 13. Diagnostics, troubleshooting and aids)
Color: red

Power

Power Up: flashing at 5 Hz
Normal state: statically On
Color: green
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10. Electrical connection

A WARNING

In the event of a fault, loss of the safety function due to incorrect connection.
» Mounting must be performed only by authorized personnel.
» Lay the connecting cables with protection to prevent the risk of short circuits.

& CAUTION

Risk of damage to equipment or malfunctions as a result of incorrect connection.

» All the electrical connections must either be isolated from the mains supply by a safety transform-
er according to EN IEC 61558-2-6 with limited output voltage in the event of a fault, or by other
equivalent insulation measures.

» Power devices which are a powerful source of interference must be installed in a separate location
away from the input and output circuits for signal processing. The cable routing for safety circuits
should be as far away as possible from the cables of the power circuits.

» In order to avoid EMC interference, follow the EMC notes on devices in the immediate vicinity of
the system and its cables.

» To avoid EMC interference, the physical environmental and operating conditions at the in-
stallation site of the device must comply with the requirements according to the standard
DIN EN 60204-1:2006, section 4.4.2/EMC.

» The functional earth & must be connected. A bore hole with M6 thread and a pre-assembled
grounding strap are provided on the mounting plate for this purpose. Alternatively, the functional
earth can also be connected via the plugs ML1C, ML2C, XD1, XD2, X1 EC IN and X2 EC OUT.

@ Important!

» The power supply for additional EtherCAT devices may be forwarded via the bus module MBM. The

total supply current through the system must not be higher than specified in the technical data.
» If the bus module MBM does not appear to function after the application of the operating voltage

(e.g. Power LED does not illuminate), the device must be returned unopened to the manufacturer.
» To ensure the stated degree of protection is achieved, the cover screws must be tightened to a
tightening torque of 1 Nm. Unused connections must be fitted with the covers provided.

10.1. Notes about @)

@ Important!

» This device is intended to be used with a Class 2 power source in accordance with UL1310 1).:@:.
As an alternative an LV/C (Limited Voltage/Current) power source with the following properties can
be used:

- This device shall be used with a suitable isolating source in conjunction with a fuse in accordance
with UL248. The fuse shall be rated max. 3.3 A and be installed in the max. 30 V DC power supply
to the device in order to limit the available current to comply with the UL requirements.®- Please
note possibly lower connection ratings for your device (refer to the technical data).

1) Note on the scope of the UL approval: only for applications as per NFPA 79 (Industrial Machinery).
The devices have been tested as per the requirements of UL508 and CSA/ C22.2 no. 14 (protection against electric shock and fire).
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10.2. Bus connections

The bus module MBM includes the EtherCAT connections (X1 and X2) and the power supply connections (XD1 and XD2) or
the EtherCAT P connections (X1 and X2).

Depending on version, connection is via

» 7/8" plugs and M12 plugs (D-coded) according to IEC 61076-2-101 or
» M8 plug (P-coded)

The bus module MBM includes an Ethernet switch for Ethernet connection.

10.2.1. Terminal assignment for version with 7/8" and M12 plugs, D-coded

Pin Description Pin Description
X1.1  Transmit Data TX+ XD1.1 | N2 auxiliary voltage UP 1) 0 V
X1.2  Receive Data RX+ female  female female male XD1.2 | N1 operating voltage US O V
X1.3  Transmit Data TX- XD1.3 | Looped through
X1.4  Receive Data RX- 4 3 4 3 5 1 1 5 XD1.4 | L1 operating voltage US DC 24 V
Functional earth on plug housing XD1.5 | L2 auxiliary voltage UP 1) DC 24 V
2 1 2 1 4 2 2
Pin Description 3 3 Pin Description
X2.1  Transmit Data TX+ XD2.1 | N2 auxiliary voltage UP 1) 0 V
X2.2  Receive Data RX+ XD2.2 | N1 operating voltage US 0 V
X2.3  Transmit Data TX- X1ECIN X2ECOUT XD2DC24V XD1 DC24V XD2.3 | Looped through
X2.4  Receive Data RX- XD2.4 | L1 operating voltage US DC 24 V
Functional earth on plug housing XD2.5 | L2 auxiliary voltage UP 1) DC 24 V
1) The auxiliary voltage is not required for the MGB2
system.

10.2.2. Terminal assignment for version with 2 x M8 plugs, P-coded

Pin Description Pin Description
X1.1  Transmit Data TX+ / GNDs X2.1  Transmit Data TX+ / GNDs
X1.2  Receive Data RX+ / GNDp X2.2  Receive Data RX+ / GNDp
X1.3  Receive Data RX-/ Up X2.3  Receive Data RX-/ Up
X1.4  Transmit Data TX- / Us 4 2 4 2 X2.4  Transmit Data TX- / Us
Functional earth on plug housing 3 / 1 3 \ 1 Functional earth on plug housing

/ \

/ \

/ \

I \

X1 ECIN X2 EC OUT
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10.3. MLI connections

The MLI connections are used to connect modules to the bus module MBM. The sealing caps can be reordered (complete
set AC-SET-BP-M12, order no. 156739).

Connection Description

ML1D (direct plug) Module plug connector for direct mounting in a block.
Important! Use only for direct mounting.

ML1C (cable connect) Module plug connector for remote mounting (line 1).

ML2C (cable connect) Module plug connector for remote mounting (line 2).

10.3.1. Direct mounting

Pay attention to the following points on direct mounting:

» Ensure the modules are flush with each other. Excessively large distances will reduce the degree of protection achiev-
able. Caution: The modules are only loosely connected together.

» Make sure a sealing cap is fitted to unused connections.
» Mount each module on the mounting surface as stipulated.

Before direct mounting, the sealing cap must be removed from connection ML1D (see figure below).
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10.3.2. Remote mounting

Pay attention to the following points on remote mounting:
» The maximum cable length for a line must not exceed 40 m.

» 3 base units may be operated per line and 6 base units per MBM. The number of allowable base units decreases to 4
with EtherCAT P. If you require a different configuration, contact our technical support team.

» Up to 18 modules and submodules may be operated in total. Attention is to be paid to the maximum permissible total
current consumption (see 14. Technical data).

» The number of safe devices in an overall system is limited to 12.

» Always use the module plug connector ML1C or ML2C or both for a line.

» Lay the cable so that it is protected against damage as far as possible.

» Make sure a sealing cap is fitted to unused connections.

» Make sure the connecting cables are correctly screwed into place to achieve the stated degree of protection.

Before remote mounting, the sealing cap must be unscrewed from connection ML1C. The sealing cap for connection ML1D
is used as a tool for this purpose (see figure below). On the use of a second line, the sealing cap ML2C must also be un-
screwed. Then the sealing cap for connection ML1D must be re-fitted.
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10.4. Connecting modules
Modules can either be connected together directly or using cables (see Fig. 2: Connecting modules).

Each module has a top and a bottom connection. You can use either the bottom or the top connection or both if the module
is between two other modules.

If included, the lower module plug connector is already integrated. To use the top connection, change its position. If you
want to use both connections, you must order a corresponding module connector. Use only the module connectors intended
to interconnect the modules (see Table 2: Overview of module connectors). The maximum cable length for a line must not
exceed 40 m.

157029 (M12, 8-pin,

stacklight % female)

161345 (M12, 5-pin,

stacklight % female)

next module
cable connect

next module

(M12, 5-pin cable connect

female)

next module
direct plug

156718
next module @ blind plug
direct plug MCM-
blind plug

M12, 5-pin,
female

cable connect

direct plug

M12, 5-pin,

Fig. 2: Connecting modules
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Table 2:  Overview of module connectors

Function Order no. Included?
Module connector M12, 5-pin, plug 157024 Ix *
Blanking cover 156718 Ix *
Set with sealing caps for unused connections 156739 Yes
Module connector, 5-pin socket, for the direct connection of a further module 157025

Module connector M12, 5-pin socket, for the connection of a further module via a

connecting cable 157028
Module connector M12, 5-pin socket, for the connection of a stacklight 161345 No, must be ordered separately
Module connector M12, 8-pin socket, for the connection of a stacklight 157029

Connecting cable M12, 5-pin

- - See catalog or www.euchner.com
Connecting cable M12, 8-pin

* not for MGB2-....-YO000-... and MGB2-...-X0000-....
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11. Setup

A typical MLI system usually consists of several modules and submodules. If the topology was not saved yet, the bus module
MBM will determine the modules and submodules concerned on system startup.

To suit this configuration, in the configuration software for your control system, you must assemble the related data blocks
for the communication data for the individual modules and submodules and, if necessary, set parameters. The individual
modules and submodules are already included in the ESI file and must be adopted in the planning software (e.g. TwinCAT 3
from Beckhoff) to suit your system layout. You will find an overview of the communication data in chapter 11.2. Overview
of the communication data.

You will find an overview of the parameters that can be set for modules/submodules in chapter 11.8. Configuring and setting
parameters for modules and submodules on page 29.

Some data blocks are permanently linked to the related module or submodule; you can add others optionally (see chapter
11.4. System layout and layout of the data areas in the control system).

You can find which data blocks your modules or submodules contain on the data sheet for the respective device (see chapter
11.3. Information on the related data sheets).

In chapter 11.4. System layout and layout of the data areas in the control system on page 24, it is explained how the
communication data for a system are assembled.

From chapter 11.7. Integrating in EtherCAT and FSoE on page 27, it is explained how you configure and set the param-
eters for the individual modules and submodules in the configuration software for your control system.

11.1. Teach-in operation

The modules and submodules must be assigned to each other using a teach-in function before the system forms a functional
unit.

During the teach-in operation, the module is in the safe state (all safe bits are not set).

@ Important!

» A system that has not yet been taught-in remains in the teach-in standby state until all modules
have been taught-in during a power-up process. Systems that have already been taught-in must be
reset to the factory setting in order to restore the teach-in standby state.

» A faulty module or submodule can be replaced with an identical module or submodule without a
teach-in operation. If several modules or submodules have to be replaced, a power-up must be
performed after each device is replaced.

11.2. Overview of the communication data

A data sheet with the associated input and output bits belongs to each module/submodule (see chapter 11.3. Information
on the related data sheets). The identifiers for the bits always have the same structure (see below).

The following example shows an error status bit [E] in a submodule [SM] for the switch position S1 [S1].

SM E S1
1 2 (3 _ 4

|— Designation of the related control/indicator

Separator

Type of information (input bit, output bit, message, error, etc.)

Placeholder for the identifier for the related module/submodule
(first, second, etc., module in the line or submodule in slot 1 or 2)

Type of related module/submodule (SM= submodule, LM= locking module, etc.)
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The individual abbreviations are explained in the following tables. You will find a detailed explanation of the individual bits on
the supplementary data sheet (see item 1 in Fig. 3 on page 23).

Bit identifiers for . Bit identifiers for .
position [1] Description position [4] Description
BM Data from bus modules MBM S Switch 1, 2, ...
LM Data from interlocking/locking modules MGB2-.../MGB2-L... H Lamp 1, 2, ...
SM Data from submodules MSM ES Emergency stop
EM Data from expansion modules MCM SK Safe signal Position of the bolt tongue (guard closed and
bolt tongue inserted)
UK Safe signal Position of guard locking

Bit identifiers for Description -
position [3] P CL Guard locking control
I Input. Bit in the input area of the control system EN Enabling switch
0 Output. Bit in the output area of the control system SYS System
FI Failsafe input. Safe bit in the input area of the control ER Escape release

system (FSoE bit) ML Module connection (MLI)
FO Failsafe output. Safe bit in the output area of the control SM Submodule

system (FSoE bit)

) ) } . : X Plug connector

D Diagnostics. Status bit for diagnostics messages
E Error. Status bit for error messages
ACK Acknowledge. Acknowledgment bit for confirmation of

messages

11.3. Information on the related data sheets

In addition to the operating instructions, you will find all item-specific information on the data sheets. This information includes,
along with the modules and submodules installed, information on compatibility (connection type) and on the communication
data that the related module exchanges with the bus module MBM. The following example data sheets show where this

information is gi

Datenblatt / Data Sheet

ven.

MGB2-L1-MLI-U-Y0000-BJ-136776 EUCHNER

o Dimensions in mm

ccoks 1) waten

MGB2-L2-MLI-U-Y0000-BJ-156392
MGB2-L1-MLI-M-Y0000-BJ-158698
MGB2-L2-MLI-M-Y0000-BJ-158711
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Key number

Description

Explanation of the bit identifiers

EtherCAT input bytes
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Connection type
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Configuration information
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11.4. System layout and layout of the data areas in the control system

Due to its modular layout, the MLI system offers you a very large degree of flexibility. This flexibility also applies to the use
of the communication data. The data areas that the system occupies in your control system are dependent on your system
layout.

Every module has fixed communication data that are permanently assigned when the modules are combined in the con-
figuration software for your control system. For some modules and submodules, there are also optional data that you can
evaluate. These can be more detailed diagnostic functions, for example.

The following graphic is intended to make it clear which rules must be used to combine the data blocks from the individual
modules and submodules. A distinction is made between non-safe EtherCAT data and safe FSoE data.

While EtherCAT data are always incorporated by bytes (block #1 ... #4), the data are always incorporated by individual bits for
FSoE data (single bits in the figure below). This means you must make sure you provide enough safe memory for FSoE data.

The following example shows a typical system layout with the bus module (BM1) to which two locking modules (LM1 and
LM2) are connected on one line. The first locking module (LM1) also contains a submodule (SM1) with one emergency stop
and two pushbuttons. Based on this example, you can see the composition of the communication data.

EtherCAT Input / Output A FSoE Input/OQOutput A

BM - BM BM BM  BM  BM  BM
E G E_SYS E_ML4 E ML3 E_ML2 E_ML1 D_RUN -
=
lerc ior -
Y
BM - - - - - - - '5
ACK G o
LMl LMl LMl LMl - 1Ml 1M1 1M1 IrLMl T M1 -:
E G EER E_SM2 E_SM1 I_UK I_SK D_RUN JFI_UK FI_SK <]
- - - - - IMI 1M1 LMI I I 5 Ir M1 -:
I OL I OT I _OD = — I o JFo_cr,
= | =
lerc s ior —1
| | |
LMl LMl - - - - - 1Ml '5 I I ﬁ
ACK_GACK_ER O_CL (@) I I
- - SM1 - - SM1I  SML  sMl
E Sl ISs3 Is2 Isl

Diagn: ic L e with error codes (optional pl

- - SML  SMl  SML SM1 SML  SM1
O_H3B O_H2B O_HIB O _H3 O H2 O_HI

our [ IN_|
[ msm_]
SM1
(]
l',.,j'
1 =
[
safe data

M2 IM2  IM2 M2 - IM2  LM2  IM2 - T T
MGB2-L1 = : :
EG EER E SM2 E_SML I_UK I_SK D _RUN o[ =] Frvk FI sk
= T
- - - - - e w2 o | [ — E IrLMZ-:
I_OL I_OT I_OD Sl | SN > JFo_cr, <]
= L |
i lerc: ional —
i r ! 1 1
M2  LM2 - - - - - 1M2 '5 i = :_ M2 T iM2 7oy 7wl T M1 !
ACK_GACK_ER 0_CL (@) e —] FIU UK FI SK < FI_ES FI_UK_I_FI_SKJ
—— fix block = =-
optional || 5 M2 T Ml |
s [ 2] 3 E0CLro
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The individual data blocks or bits are always combined in the same sequence as the system layout. Here the counting is
always started at the bus module (1) and then continued from the first to the last modules on a line. If there are two lines,
the complete first line on ML1C (2...4 in the figure below) is counted first and then the complete second line on ML2C (5...7
in the figure below). Submodules in a module are counted immediately after the module in which they are inserted before
the count continues with the next module. For submodules, the SLOT number defines the sequence.

The following figure is intended to clarify the counting sequence. In chapter 11.8. Configuring and setting parameters for
modules and submodules on page 29, it is explained again in detail how this aspect functions.
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11.5. EtherCAT data bytes

Each module or submodule sends specific, non-safe communication data. The following chapters provide an overview of the
most important module types and their data. You can find item-specific information on which data blocks your modules or
submodules contain on the data sheet for the respective device (see chapter 11.3. Information on the related data sheets).

The following modules can be present in various combinations in an MLI system:
» A bus module MBM (contains everything necessary for a bus connection).

» Several interlocking/locking modules, MGB2-I or MGB2-L (together with the handle module, they form an interlocking
device with or without guard locking).

» Several expansion modules MCM
» Several submodules MSM

Each module or submodule occupies a certain number of EtherCAT data bytes in the input and output areas of the control
system.

With some modules and submodules, you have the choice between a standard configuration (basic) that has basic status,
signaling and control functions or an extended configuration that also contains an additional byte with exact error codes
for diagnostic purposes.

11.6. FSoE data bytes

Safe FSoE data are transmitted in addition to the non-safe EtherCAT data. These data include all information on the position
of the bolt tongue and guard locking on an interlocking or locking module MGB2, emergency stop and enabling switch or
safe inputs X, for example.

While EtherCAT data are always incorporated by bytes, the data for FSoE are always incorporated by individual bits. This
means you must make sure you provide enough safe memory for FSoE data.

The following FSoE data blocks are provided:
» 2 input bytes and 2 output bytes
» 4 input bytes and 4 output bytes
» 8 input bytes and 8 output bytes

Protocol-specific data are still additionally appended to these device-specific data blocks.
All device-specific data bits are present in parallel in the non-safe EtherCAT data area and can be used as status bits there.

@ Important!

Never use the status bits for safety functions!

11.6.1. Data block for FSoE

@ Important!

For the scope of the safe bits, refer to the associated data sheet for your device or set. Use only bits
that are specified according to the data sheet. Safe bits are marked there with a warning symbol and
bounded with a dotted line.
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11.7. Integrating in EtherCAT and FSoE

@ NOTICE

The parameters Update time and FSoE Watchdog Time have a decisive effect on the reaction time of
the safety function. The safety function could be lost if the reaction times are too long.

You will find a list of all parameters that can be set in chapter 11.8.2 on page 34.

@ Important!

You will require the corresponding ESI files in XML format to integrate the system:
» EUCHNER_MBM_ESI.xml
» EUCHNER_MBM_Modules.xml

Both ESI files must always be used!

» EUCHNER_MBM_ESI.xml contains all information about the MBM modules and data transfer.
» EUCHNER_MBM_Modules.xml contains the description of all modules connected to an MBM.

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

The ESI file does not necessarily have be updated on replacement. However, all new modules might
not be available in this case.

Prior to setup, the ESI file must be imported into the configuration software for the control system
(see chapter 11.7. Integrating in EtherCAT and FSoE on page 27 and the control system manual).

In the download area, you will find application examples in which integration into different system
environments is described.

You must perform the following steps to integrate the system in EtherCAT:
1. Configure the system with the configuration software for the control system and set the parameters.

The following EtherCAT parameters must be set:

» Update time:
Recommendation [application specific]

The following FSoE parameters must be set in the bus module parameters of the safety program:
» FSoE address

» Watchdog Time (time during which the control system expects a response from the FSoE device): [xxx ms]. Factory set-
ting from ESlI file: [100 ms]

2. Set the FSoE address on the bus module MBM using the DIP switches.

A9 A8 A7 A6 A5 A4 A3 A2 Al AO RSTWWW

QTR

w! OFF M{ON Default: 000
00‘0000‘0000

Important: Identical addresses must be set in the control system and on the device.
3. Link safe bits.

4. If necessary, set additional parameters for the individual modules. You will find an overview of the possible parameters
in chapter 11.8.2. Setting parameters for modules and submodules on page 34.
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5. Save the configuration and transfer it to the system.
A scan of the EtherCAT network enters all modules and submodules with basic diagnostics in use into the Slot Configuration.

An 8-byte Module is entered into the Safety Slot and the Extended Module into the Diagnostic Slot. Any changes must be
performed manually afterward.
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11.8. Configuring and setting parameters for modules and submodules

To be able to use the individual modules and submodules, these must be configured and the parameters set correspondingly
in the configuration software for your control system. The following chapters describe these steps based on the example

of the TwinCAT 3 configuration software from Beckhoff.

11.8.1. Combining modules and submodules
Add MBM EtherCat:

4 110 |
4 Devices [ Disabled
4 [&3 Device 2 (EtherCAT) =
Y] d  Add New [tem... Ins
= Image
*B | mage-Info 0 Add Existing Item... Shift+Alt+A
b2 SyncUnits X Remnove Del
b I Inputs Change Netld...
[ Outputs
b [ InfoData Save Device 2 (EtherCAT) As...
4 [ Term 1 (EK1200) Append EtherCAT Crd
m: J
b ﬂ Term 2 (ELB0TO Append Dynamic Container
b Terrn 3 (EL6910)
I Ij Term 4 (EL2904) Online Reset _A
b M Terrn 5 (EL1904) Change Id...
o
I j Term 6 (EL1918) T v
b M Terrn 7 (EL2809)
b M Terms(FL6224| LN Copy Ctrl+C 10
b O"E Term 9 (EK1322] ¥ Cut Ctel+X 10
b M| Term 12 (EL6612 Pacte Ctrl+V 19
u { 0
- b . Term 13 (EK111 Paste with Links
@ Mappings 10
A Independent Project File 10
e Disable 19
WU Box [0 EFPYULL-9000] 1Q
RN Term 12 (EL6614) 10
.12 Term 13 (EK1110) 10
Insert EtherCAT Device *
Search: |MBM Mame: Box 11 HMultiple: 1 = Ok I
Ly
Tope: - EJCHMER GmbH + Co. KG Cancel
= I= Euchrer Modular bus module
Port
B
1]
(@) B [Ethemet)
C
] Extended Information [] Show Hidden Devices Show Sub Groups
Check Connector [] 5how preconfigured Devices [SC1)
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EUCHNER

Add MBM EtherCat P:

4 Fvo |
4 "% Devices [ Disabled
4 == Device 2 (EtherCAT)
j: Image
+0
Image-Info
O+ *.
Add New Item... |
b2 SyncUnits d suitem e l,\\s
B Inputs Insert Mew Item...
b [ Outputs Insert Existing [tem...
b [ InfoData X Remove Del
4 1§ Term1 (€120 Save Box 10 (EPPO022-9060) A
b ®3| Term 2 (EL6070-0033) ave Box 10 ~9060) As...
b B Term 3 (ELGS10) ! Copy Cirl+C
b Wi Term 4 (EL2304) X Cut Ctrl+X
| §
b j Term 5 (EL1904) Paste Ctrl+V 487
b B Term 6 (EL1918) -
b ) Term 7 (EL2809) Paste with Links
b P Term 3 (ELG6224) Al Independent Project File
| 487...
4 "2 Term 9 (EK1322) o Disable
P Status Us
[ Status Up Change to Compatible Type...
b [ WcState Add to HetConnect group
b B InfoData Delete from HotConnect group
Box 10 (EPP9022-9061] w1 STATE iy
b il Term 12 (ELG614) #1 AdsAddr AMSADDR
b M Termn 13 (EK1110)
ﬁ:l Mappings
Add EtherCAT device at port B (Ethernet) of Box 10 (EPP9022-9060) >
Search: |mbm | Name: |BDH 1L | Multiple: 1 ok, h I
Tope: - EJCHMER GmbH + Co. KG Cancel
= I= Euchner Modular bus module
: EtherCAT P Port
&
O

[] Show Hidden Devices
[] 5how preconfigured Devices [SC1)

] Extended Information
Check Connectar

Show Sub Groups

(@) B [Ethemet)

[
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Add a suitable FSoE data module to the Safety Slot. It must be large enough that there is space for the individual safe data
bits for the modules/submodules in your system. On this topic, see also chapter 11.4. System layout and layout of the data
areas in the control system on page 24.

General EtherCAT DC Process Data  Plc EtherCATP  Slots  Statup CoE-Online  Diag History Online

Slot Module Moduleldent ~ Module Moduleldent  Description
8 Safety Slot # Safety Modules
W Diagnosis Slot k

2 Bytes (00000030 Assigns 2 Byte as FSoE area. Obtain number of used safet...
W9 Slot 3 X #* FSoE 4 Bytes (00000031  Assigns 4 Byte as FSoE area. Obtain number of used safet...
W9 Subslot 3.1 #* FSoE 8 Bytes (00000032  Assigns 8 Byte as FSoE area. Obtain number of used safet...
W Subslot 3.2

W Subslot 3.3
W Subslot 3.4
W Slot 4

W Subslot 4.1
W Subslot 4.2
W Subslot 4.3
W Subslot 4.4
W St 5

W Subslot 5.1
W Subslot 5.2
W Subslot 5.3
W Subslot 5.4
W Slot 6

W Subslot 6.1 ]

Download SlotCig C-=r

Then add the suitable diagnostic module.

General EtherCAT DC Process Data  Plc EtherCATP  Slots  Statup CoE-Online  Diag History Online

Slot Module Maduleldent ~ Module Moduleldert  Description
# Safety Slot FSoE 2 Bytes 00000030 Q, Diagnosis Modules

BM DIAGNOSE BASIC (00000010  Basic diagnose information with single bits
W9 Slot 3 X Q, MEM DIAGNOSE EXTENDED (00000011  Basic diagnose information, additional fautt cod
W Subslot 3.1

W Subslot 3.2
W Subslot 3.3
W Subslot 3.4
W Slot 4

W Subslot 4.1
W Subslot 4.2
W Subslot 4.3
W Subslot 4.4
W Slot 5

W Subslot 5.1
W Subslot 5.2
W Subslot 5.3
W Subslot 5.4
W Slot 6

W Subslot 6.1 v < >

Download SlotCig C-=r

All further modules and submodules must then be added to the corresponding slots and subslots such that all devices are
displayed in the correct order. Only as many subslots as actually used in the corresponding module will be occupied.

First create an exact representation of your system.
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The individual modules are listed in the Slot view with order number and item designation.

General EtherCAT DC Process Data  Plc EtherCATP  Slots  Statup CoE-Online  Diag History Online

Slot Module Moduleldent G Module Moduleldent  Des #
* Safety ot FSoE 2 Bytes 00000030 = GB2 Modular locking module
Q, Diagnosis Slot MEM DIAGNOSE BASIC <00000010 k B2 MGE2--MLI-U-YD000-JJ-157955 Diagnose Basic 02650300 MGI
¥ 02650301  MGI
W9 Subslot 3.1 J 77 02164500
W9 Subslot 3.2 B= VGE2-L1-MLI-U-Y0000-BJ-136776 Diagnose Extended 02164801 MGl
W9 Subslot 3.3 B= \GE2-L2-MLI-U-YD000-BJ-156392 Diagnose Basic x0262E800 MGI
W9 Subslot 3.4 B MGE2-L2-MLI-U-YD000-BJ-156352 Diagnose BExtended 0262E801  MGI
W Slot 4 B= MGE2-L1-MLI-M-YD000-BJ-158658 Diagnose Basic (x026BEADD MG
W Subslot 4.1 B= MGE2-L1-MLI-M-Y0000-BJ-158658 Diagnose Extended x026BEADT MG
W9 Subslot 4.2 == MGE2-L2-MLI-M-YD000-B.J-158711 Diagnose Basic 026BF700 MGI
W9 Subslot 4.3 B= \GE2-L2-MLI-M-Y0000-BJ-158711 Diagnose Extended x026BF701  MGI
W Subslot 4.4 W MCM Modular cortrol module
W Slot 5 B MCM-MLI-Y00000000-JJ-157854 Diagnose Basic [(x02683E00 MCI
W Subslot 5.1 I MCM-MLI-Y00000000-1J-157854 Diagnose Extended [x02683E01  MCI
W9 Subslot 5.2 B MCM-MLI-Y00000000-JJ-157854 Diagnose Basic with Stacklight (x02683E02 MCI
W9 Subslot 5.3 B MCM-MLI-Y00000000-JJ-157854 Diagnose Extended with Stacklight (x02689E03  MCI
W9 Subslot 5.4 E WCM-MLI-Y0000-JJ-164241 Diagnose Basic 02819100 MCI
W Slot 6 E MCM-MLI-Y0000-1J-164241 Diagnose Extended 02815101  MCI
W8 Subslot 6.1 v < >
Download SlotCfg =Py

General EBtherCAT DC Process Data  Flc EtherCAT P Slots  Staup CoE-Online  Diag Histery  Online 2

Slat Module Moduleldent Madule Moduleldent D¢ ™
* Safety Slot FSoE 4 Bytes 00000031 < B MSM-1-P-CA-ADQOQD-H2-165632 Diagrose Bxtended ®02870001 1o
Q, Diagnosis Slot MBM DIAGNOSE BASIC 00000010 i MSM-1-P-CA-BPP-SW-ID-5000001 Diagnose Basic 89544100 1.
B Slot 3 MGB2-L1-MLI-U-YO000-BJ-... x02164301 X B MSM--PCA-BPP-SW-ID-3000001 Diagnose Bxtended BB9544101 1o
W Subslot 3.1 § MSM-1-P-CA-PPO-SW-ID-5000002 89544200 2
§ MSM-1-P-CA-PPP-SW-ID-5000003 89544300 3
W Subslot 3.3 B MSM-1-P-CA-PPW-SW-ID-3000004 Diagnose Basic (89544400 2
W Subslot 3.4 B MSM-1-P-CA-PPW-SW-ID-9000004 Diagnose Extended 89544401 2
W Siot 4 B MSM-1-R-CA-BPM-SW-ID-3000005 Diagnose Basic ®B9544500 1.
W Subslot 4.1 B MSM-1-RCA-BPM-SW-ID-3000005 Diagnose Extended 89544501 1.
W Subslot 4.2 B MSM-1-P-CA-APP-SW-ID-3000006 Diagnose Basic BeB9544600 1.
W Subslot 4.3 § MSM-1-P-CA-APP-SW-ID-3000006 Diagnose Extended ®eB9544601 10
W Subslot 4.4 B MSM-1-P-CA-BOP-5W-ID-9000007 Diagnose Basic 89544700 1.
W Siot 5 B MSM-1-P-CA-BOP-SW-ID-5000007 Diagnose Extended B89544701 14
W Subslot 5.1 § MSM-1-P-CAJPP-SW-ID-5000008 B<B9544800 11
W Subslot 5.2 § MSM-1-P-CA-JPP-SW-ID-9000008 eB9544500 1:
W Subslot 5.3 B MSM-1-P-CA-POP-SW-ID-5000010 89544400 2
W Subslot 5.4 B MSM-1-P-CA-DPO-SW-ID-S000011 B89544B00 1

W Slot 6 v § MSM-1-P-CA-POD-SW-ID-5000012 BB9544C00 1w

£ > L4 >
v
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The individual modules are listed in the hardware catalog with item designation and order number. The submodules are listed
with item designation and software ID (SW-ID). Older submodules without a software ID on the type label are listed with item
designation and order number.

You will find this information on the type labels on the modules/submodules (see also chapter 11.4 on page 24).

MSM-1-P-CA-BPP-D5-161589
ID.: 161589 0000001 V1.1.0
SW-ID.: 9000001

(€@ E,

MGB2-L1-MLI-U-Y0000-BJ-136776
SAFETY SWITCH UNICODE

ID.-Nr.: 136776 000001 V1.0.0

IP65  Fzh = 2000N

EUCHNER GmbH + Co. KG FCC ID: 2AJ58-XX
Kohlhammerstrale 16 IC: 22052-XX XX DIIS
DE-70771 Leinfelden

LISTED
= IND.CONTEQ
7C77 TYPE1
&y Input: 24 Ve, Class 2
BN Output 24 Vdc, 200mA

Fig. 4. Type labels on the modules/submodules (using MSM and MGB2 as examples)

Factory-equipped devices include an additional type label on the module. This label contains the SW IDs of the submodules
in the module.

MCM-MLI-Y00000000-JJ-157854
SAFETY SWITCH UNICODE
:Ep)églr 157854 000001 V1.0.0

EUCHNER GmbH + Co. KG
Kchl%amgnerstrfal&e 16 C us
DE-70771 Leinfelden
! E LISTED
IND.CONT.EQ
@ 7C77 TYPE 1 €\
[ c, Class. c 18

&5 input: 24 Ve 2
m Outout 24 Vdc, 200mA

0'0'LA 100000
30d02INN

YS8L51-1r-00(

-@a
®
|

o
SW-ID.:
SLOT 1
136687
SLOT 2
9000003
SLOT 3
8000003
SLOT 4

9000002

Fig. b: Type labels on devices factory-equipped with submodules (using MCM as an example)
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The figure below shows an example system layout.

Fig. 6:

Example system layout

General EBtherCAT DC Process Data  Flc EtherCAT P Slots  Stafup  CoE - Orline

Slat

* Safety Slot
Q\ Diagnosis Slot
B St 3
W Subslot 3.1
W Subslot 3.2
W Subslot 3.3
W Subslot 3.4
e St 4 ®
W Subslot 4.1

B Subslot 4.2 @
W Subslot 4.3
W Subslot 4.4
B St 5

B Subslct 5.1
B Subslot 5.2
W Subslot 5.3
W Subslot 5.4
W Siot §

£

®E

Q@

Module

FSoE 2 Bytes
MEM DIAGNOSE BASIC
MGE2-L1-MLI-U-YD000-B.J-13677...

MGB2-L1-MLI-U-Y0000-BJ-13677...

MSM-1-P-CA-PPP-SW-1D-5000003

MGB2-L1-MLI-U-YD00D-BJ-13677...

MSM-1-P-CA-PPP-AS-127040
MSM-1-P-CA-BFP-A1-136687 Dia...

Moduleldent ™

(00000030
(00000010
02164800

(02164800

(cB9544300

(02164300

e 1FO4000
c0215EFD0D

Deownload SlotCfg Ci-=r

11.8.2. Setting parameters for modules and submodules

The modules and submodules are parametrized via the startup configuration.

The corresponding parameters can be saved there for each occupied slot via the respective SubIindex. You will find an overview
of the possible parameters in chapter 11.8.3. List of the parameters that can be set per module/submodule on page 36.

General EtherCAT DC Process Data  Plc EtherCATP  Slots  Statup  CoE-Online Diag History Online
Transttion  Protocol Index Data Comment
C PS>  CoE Q<1BODCO 0710003 00 00 00 download pdo (1800 entr...
PS> CoE Q<IC12C0 0800001601 1602160... download pdo (e1C12 index
C PS>  CoE Q<IC13C0  0900001A01 1A021A ..  download pdo (e1C13 index
PS> CoE Q<FO30CO  OFD03000000010000... download slot cfg
El <IP, PS> EoE 010000000201 05200... eoeinit
Move Up Move Down Delete. .. Edit...
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Edit CAMopen Startup Entry X
Trangition
Or=p Index [hex]: 2029

Cancel
P35 s-=P Sub-ndex [dec):
EER (jo-=s Yalidate [ Complete &ccess
Data (hesbinl |00 | HexEdt.

Yalidate M azk:

Comment: |Sub|nde:¢ aom | Edit Entry...
Index Marne Flags Walue =
+-10F1:0 Error Settingz r 24
+-10F30 Diagnosis Histary »hg

10F2 Timeztamp Object B P w0
+-1C32:0 SM output parameter » a2 <
+- 10330 Sh input parameter PN Y
+- 8009:0 Safety Slat Configuration »dg
+- 80190 Diagnoziz Slot Configuration »d g
= 8029:.0 Slat 3 Configuration »dg
o Sublndex 001 ] D00 [0 A
8023:02  Sublndex 002 R (=00 [0
802303 Sublndex 003 R (w00 ()
8023:04  Sublndex 004 R (=00 [0
+ 8039.0 Subglot 3.1 Configuration »d g -
< B I . . =

Set Value Dialog >

Dec: [1l | [ [ |

Hex: | 001 | Cahicel

Float: | |

Bool: 0 1 Hex Edit...

Binary: |IJ1 | |'| |

Bit Size: O1 ®e O16 O Osd O
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11.8.3. List of the parameters that can be set per module/submodule

EtherCAT,

Setting range / [factory

Module/submodule FSoE Parameter setting] Description
Bus module MBM EtherCAT IP address Can be optionally set via TwinCAT 3 for web servers
FSoE FSoE address 1...1023 Address of the FSoE device. This address must match the
DIP switch setting on the device.
Watchdog Time 100 ... 5000 ms [100] Time within which the device must react to a control system
request. Error if time exceeded.
Locking module MGB2 EtherCAT Solenoid control from the Bit 0 Solenoid control | For MGB2-L1:
standard program only by Safe Bit Here you can set whether the guard locking solenoid is also
Important: Setting has an to be controlled using a non-safe bit.
effect on the safety function For MGB2-L2:
(see the operating instruc- Here you can set whether
tions of your locking module - - a) The guard locking solenoid is also to be controlled using a
for details) Bit 1 Solenoid control | on.safe bit. Yes is set for this purpose
only by Non Safe | p) The guard locking solenoid is to be controlled using only a
Bit (applies only | non-safe bit. Yes is set for this purpose. The Solenoid control
to MGB2-.2) from the safety program parameter must be set to No for
this purpose o ) )
[Bit 0+1] | Solenoid control c¢) Guard locking is nc_)t to be used at all. No is set for this
) . purpose. The Solenoid control from the safety program
with Safe Bit AND t t also be set to No for thi
Non Safe Bit parameter must also be set to No for this purpose
Escape release alarm Bit 2 Here you can set whether the actuation of the escape release
is to cause an error message.
Submodules EtherCAT Submodule alignment [0 = none] For submodules on which installation rotated by 180° cannot
1 =top result in incorrect operation or functional problems, the
2 = bottom alignment check can be disabled here. With Top or Bottom it
is checked whether the position marking for S1 is at the top
or bottom of the submodule (see data sheet for the submod-
ule for the marking).
Submodules with illuminated | EtherCAT Flashing frequency H1 1...255 Here you can set the frequency at which the indicator is to
control elements (corresponds to 0.1 ... flash.
or 25.5 Hz)
submodules with indicators Flashing frequency H2 1. 255 Erereqmsﬁe. corresponding output bit for the flashing func-
or q 01 tion must be set.
stacklight for expansion (2corre|_s|pon st00.1...
module MCM 55 Hz)
Flashing frequency H3 1...255
(corresponds to 0.1 ...
25.5 Hz)
Flashing frequency H4 (only | 1 ... 255
for stacklight) (corresponds to 0.1 ...
25.5 Hz)
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11.9. Line swap

During the first starting process, the current MLI topology will be saved if the control system configuration matches the
MLI topology.

When the system is restarted, the bus module detects if the position of an MLI device has changed or the device is being
operated on a different MLI line.

The bus module additionally reports an error if devices were removed or added.

This is intended to prevent devices that were incorrectly connected after maintenance work from entering safe mode, for
example.

If the system reports a line swap error, the MLI topology must be checked and corrected if necessary. Once the MLI topology
matches the stored topology again, the system enters normal operation again after the restart.

Replacement devices are not recognized as errors if there are no major changes in the safe data of the MLI devices. In this
case, the user is responsible for testing the safe function.

An intentional change of the MLI topology must be reset via factory reset (see chapter 13.3. Resetting system to factory
settings (factory reset) on page 43). The MLI topology will be saved the next time the system is started.
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11.10. Replacing submodules

A

CAUTION

Risk of damage to equipment or malfunction as a result of uncontrolled machine stop.

» The communication within the system is interrupted by the replacement of a submodule, and the
safe bits are reset. If a process is running, this situation can result in an uncontrolled stop and
damage to the installation or the product. Before replacement, make sure the installation is in a
suitable operating status.

@

NOTICE

Pay attention to the information on the replacement of a submodule in the operating instructions for
the related module. On submodules with a safety function, the correct function must be tested after
replacement before the system enters normal operation again.

The replacement of submodules MSM while in operation is also possible (pay attention to safety note above). As soon as the
system detects a correct submodule, the submodule is ready for operation. The system reacts as follows on a replacement:

1. If the submodule MSM is removed, the SLOT LED illuminates red, interrupted by 1x green flash. In addition, the SF LED
on the bus module MBM illuminates red.

2. If the submodule MSM contains a safety function, the related bit on the bus is cleared as soon as the submodule has

been removed.

3. If anidentical submodule is inserted with the same alignment, the fault display goes out and the bit is transmitted on the
bus again to suit the actual situation.

11.11. Replacing modules

A

CAUTION

Risk of damage to equipment or malfunction as a result of uncontrolled machine stop.

» The communication within the system is interrupted by the replacement of a module, and the safe
bits are reset. If a process is running, this situation can result in an uncontrolled stop and damage
to the installation or the product. Before replacement, make sure the installation is in a suitable
operating status.

Modules (e.g. locking module or expansion module) can be replaced only in combination with a restart of the overall system.
On the disconnection of the module connection, the system enters into a fault state. The related module and all downstream
modules remain inactive until the overall system is restarted (fault state).

11.12. Changing the configuration

Changes to the configuration of the overall system must always be made in the configuration software for your control
system (see chapter 11.7. Integrating in EtherCAT and FSoE on page 27). Depending on the change, a factory reset
might also be necessary.

38
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12. Overview of data blocks for modules and submodules

®

Important!

» You will find the exact data structure for your device on the related data sheet.

» With some modules and submodules, you have the choice between a standard configuration
(basic) that has basic status, signaling and control functions or an extended configuration that
also contains an additional byte with exact error codes for diagnostic purposes.

» The output data (OUT) evaluated internally in the bus module MBM are set to 0x0O0 (cleared) on:
1. Power on (application of the power supply)
2. EtherCAT connection interruption (e.g. disconnection of terminal plug)
3. PLC STOP (IOPS=BAD)

12.1. Data blocks for bus module MBM
12.1.1. Safe bits
Bus modules do not have any dedicated safe bits.

12.1.2. Non-safe bits

Standard configuration (basic) Extended configuration with additional diagnostics byte
BM - BM - - BM  BM  BM = BM - BM - - BM  BM  BM
E G E SYS E ML2 E ML1 D RUN| | — E ML2 E ML1 D RUN
=
optional stec} r)
BM _ _ _ _ - - - 5 (optional pluggable)
_ _ _ _ _ _ _ =
BM 35
ACK_G o
Input/ Bit identifi Meani Condition 0 Condition f .
output it identifier eaning ondition for setting ondition for resetting
Input BM_D_RUN Diagnostics run mode Device in operation Device is not supplying any data
BM_E_ML1 Error status bit Fault on a module OR Automatic if error rectified OR acknowledg-
Line 1 submodule OR ment bit BM_ACK G is set for min. 100 ms
EMC problem OR
max. cable length exceeded
BM_E_ML2 Error status bit Fault on a module OR Automatic if error rectified OR acknowledg-
Line 2 submodule OR ment bit BM ACK G is set for min. 100 ms
EMC problem OR
max. cable length exceeded
BM _E_SYS Error status bit Any error in the overall system Automatic if error rectified OR acknowledg-
Overall system ment bit BM_ACK_G is set for min. 100 ms
BM E G Error status bit Error in the module Automatic if error rectified OR acknowledg-
General module error ment bit BM_ACK_G is set for min. 100 ms
Output BM_ACK_G Acknowledgment bit for general errors | Control via PLC
Resets error bit BM_E_G. Acknowledgment bit must be set for min. 100 ms.
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12.2. Data blocks for interlocking/locking module MGB2-1 / MGB2-L

12.2.1. Safe bits

Lntft:tu/t Bit identifier Meaning Condition for setting Condition for resetting
Input LM _FI_SK Safe input Door closed and bolt tongue inserted into inter- Door open OR error in transponder
Door position locking/locking module
IM FI_UK Safe input Door closed AND locked Guard locking open OR error in guard locking
Guard lock monitoring
(only for MGB2-L)
Output M _FO_CL Safe control of guard locking Control via PLC
(only for MGB2-L) Set = guard locking released
Not set = guard locking active
12.2.2. Non-safe bits
Standard configuration (basic) Extended configuration with additional diagnostics byte
IM LM LM LM - IM LM LM IM LM LM . - IM LM LM
EG EER E SM2 E SM1 I UK I SK D RUN EG EER E SM2 E SM1 I UK I SK D RUN
=
- - - - - LM LM LM - - - - - IM LM LM =
I OL I OT I OD I OL I OT I OD =
M LM - - - - - LM -g
ACK_GACK_ER 0 _CL o o
M LM - - - - LM D|=
ACK_GACK_ER 0 CL )
e Bit identifier | Meani Condition for setti Condition for resetti
output it identifier eaning ondition for setting ondition for resetting
Input LM D _RUN Diagnostics run mode Device in operation Device is not supplying any data
IM_I_SK Non-safe input Door closed and bolt tongue inserted into inter- Door open OR error in transponder
Door and bolt position locking/locking module
IM I UK Non-safe input Door closed AND locked Guard locking open OR error in guard locking
Guard lock monitoring
IM E_SM1 Error status bit Error in submodule Automatic if error rectified
for submodule 1
IM E_SM2 Error status bit Error in submodule Automatic if error rectified
for submodule 2
LM_E_ER Error status bit Actuation of the escape release Acknowledgment bit LM ACK_ER is set for min.
for escape release This behavior must be set in the parameters. 50 ms
IM E G Error status bit Error in module OR a submodule installed Automatic if error rectified OR acknowledgment
General module error bit LM Ack_G is set for min. 50 ms
LM I _OD Non-safe input Door closed Door open
Door position
LM I _OT Non-safe input Bolt tongue inserted into interlocking/locking Bolt tongue not inserted into interlocking/locking
Bolt tongue module module
LM I OL Non-safe input Guard locking active Guard locking released
Guard locking
Output IM O _CL Non-safe control of guard Can be used as additional, non-safe control bit for guard locking. This behavior must be set in the
locking parameters.
Control via PLC
Bits LM _Fo_cL AND LM O CL set = guard locking released
BitM FO cL ORLM O CL not set = guard locking active
LM _ACK_ER Acknowledgment bit for es- Control via PLC
cape release error Resets error bit LM £ ER. Acknowledgment bit must be set for min. 100 ms.
LM_ACK_G Acknowledgment bit for gen- Control via PLC
eral errors Resets error bit LM E G. Acknowledgment bit must be set for min. 100 ms.
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12.3. Data blocks for expansion module MCM

Expansion modules can contain up to four submodules and evaluate them. They do not have any further dedicated function.

12.3.1. Safe bits

Expansion modules do not have any dedicated safe bits.

12.3.2. Non-safe bits

Standard configuration (basic)

Extended configuration with additional diagnostics byte

EM EM EM EM  EM - - EM = EM EM EM  EM  EM - - EM
EG E SM4 E SM3 E SM2 E SM1 D RUN| | = EG E SM4 E SM3 E SM2 E SM1 D RUN
=
EM _ _ _ _ _ _ _ nit Fet C al steckbar)
ACK_G o tl r nal pluggable)
- -’
ACK G o
Standard configuration with stacklight (basic) Extended configuration with stacklight and additional diagnostics byte
EM EM EM EM  EM - - EM = EM EM EM  EM  EM - - EM
EG E SM4 E SM3 E SM2 E SM1 D RUN| | = EG E SM4 E SM3 E SM2 E SM1 D RUN
— =
EM _ _ _ _ _ _ _ nit I C al steckbar)
ACK G — ith ¥ nal pluggable)
-’
EM  EM_ EM EM  EM_ EM  EM_ EM_ O
O H4 BO H4 B O H4 B O HA B O H4 O H3 O H2 O HI EM - - - - - - -
— ACK G —
2
M EM  BM_ EM_ EM EM BM_ BM | |O
O H4 BO H4 B O H4 B O H4 B O H4 O H3 O H2 O HI

LnL?t:tu/t Bit identifier Meaning Condition for setting Condition for resetting
Input EM_D_RUN Diagnostics run mode Device in operation Device is not supplying any data
EM_E_SM1 Error status bit Error in submodule Automatic if error rectified
for submodule 1
EM E_SM2 Error status bit Error in submodule Automatic if error rectified
for submodule 2
EM E_SM3 Error status bit Error in submodule Automatic if error rectified
for submodule 3
EM E_SM4 Error status bit Error in submodule Automatic if error rectified
for submodule 4
EM E G Error status bit Error in module OR a submodule installed Automatic if error rectified OR acknowledgment
General module error bit BM ACK G is set for min. 100 ms
Output EM_ACK_G Acknowledgment bit for gen- Control via PLC
eral errors Resets error bit EM_E_G. Acknowledgment bit must be set for min. 100 ms.
EM_0_H1 Lamp H1 Only for configurations with stacklight.
Control bit for lamp H1...H4.
EM0_H2 Lamp H2 Control via PLC (HIGH = illuminated).
EM 0_H3 Lamp H3
EM_0_H4 Lamp H4
EM _0_H1_B Lamp H1 flashing function Only for configurations with stacklight.
; - Control bit for lamp H1...H4 flashing function.
EM 0_H2 B Lamp H2 flashing function Control via PLC must be used in combination with the corresponding control bit for the lamp
EM 0 H3 B Lamp H3 flashing function (EM 0 _H).
- - Switching logic based on the example of H1: EM 0 1 ANDEM 0 H1 B = HI1 flashes
EM 0_H4 B Lamp H4 flashing function To set the flashing frequency, see chapter 11.8.2. Setting parameters for modules and submodules on
page 34.
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12.4. Data blocks for submodules

For the data blocks your submodule contains, refer to the associated data sheet. See also chapter 11.3. Information on
the related data sheets.

12.5. Replacing a bus module MBM

If servicing is required, the bus module MBM is easy to replace with a new module. For this purpose, the following prereg-
uisites must be met:

» The DIP switch settings (FSoE address) on the new device must match those on the old device.

» The MLI device structure remains unchanged, and the EtherCat device stays in position.

Once these conditions are met, simply replace the old MBM with the new device.

12.6. Handle module teach-in operation (only for systems with locking module MGB2 uni-
code)

The handle module must be assigned to the locking module using a teach-in function before the system comprising locking
module and handle module forms a functional unit.

You will find a detailed description of the teach-in operation in the operating instructions for your locking/interlocking module.
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13. Diagnostics, troubleshooting and aids

All error codes are listed in the following. If you use the data blocks with extended configuration in the configuration
software for your control system, the error code is output in the corresponding byte. In the standard configuration, only
a corresponding error status bit is set and the system indicates the error via the diagnostics LEDs.

@ Important!

The error code given in the tables from chapter 13.5. General errors on page 48 is sequential and
starts with OxO1. You must add any upstream error codes from EtherCAT or the control system to the
error codes stated. For EtherCAT, the offset to be taken into account is 0x100.

Most messages are also displayed on the devices.
_>+<_ Ji LED iluminated
. 3x J-I_I-I_I-L__J-I_ﬂﬂ LED flashes three times
. 1Hz J-I_I-I_I-I_I-I_ﬂ_lm LED flashes at 1 Hz
0 long on LED flashes with a long turn-on time

13.1. Reset and restart

To acknowledge general errors and restart the system, disconnect the bus module MBM from the power supply for a few
seconds.

Key to symbols

13.2. Acknowledging errors

To acknowledge errors, set the respective acknowledgment bit for 100 ... 1,000 ms. You will find an overview of the error
messages and reset conditions from chapter 13.5. General errors.

13.3. Resetting system to factory settings (factory reset)
You can reset the device using one of the following methods:

» With the aid of the configuration software for your control system.
Example for TwinCAT 3 on the CoE-Online tab
- The object 0x1011:01 (subindex 1 of object Ox1011 Restore default parameters)
- Enter the 32-bit hexadecimal value 0x64616F6C and write to the MBM2
- An automatic soft reset takes place, and the device restarts
» With the aid of the DIP switches on the bus module MBM.
Procedure: Switch off system, set RST DIP switch to ON position and restart the system.
See also chapter 9.1. DIP switches on page 15.
Dia (red) and Maint (green) flash alternately after a successful reset.
Then switch the RST DIP switch to the OFF position. The bus module MBM restarts and is then in the normal state again.

» Check the safe function of the safeguard and, if necessary, other safety functions after every factory reset.

2540772-03-06/23 (translation of the original operating instructions) 43




Operating Instructions Bus Module E c H N E R
MBM-EC-..-MLI-... (EtherCAT) U

13.4. Diagnostics with the aid of the device web interface

The device has an internal device web interface. The device web interface can be used at any time in operation if the function
is activated. It is not possible to make any settings on the device.

The following diagnostics information is provided:

» Overview of all modules and submodules installed

» Status and version of all modules and submodules installed
» IP address and device name of the bus module MBM

» FSoE address

» Error list for each module and submodule

» Error list for the overall system

The error numbers indicated correspond to those in the error tables below from chapter 13.5 on page 48.

13.4.1. Configuring EoE mailbox and assigning IP address

You must configure the EoE mailbox and assign the device an IP address before using the device web interface. This has
to be done only once.

» To do this, open the EtherCAT tab and go to Advanced Settings.
You can enter the IP address and subnet mask under Mailbox there.

ECAT_MBM + X

General EtherCAT pC Process Data Plc EtherCATP  Slots  Statup Diag History

Type: ‘MBM-EC-ST"MLI-IJBJGEZSS (EtherCAT P) ] Advanced Settings
Product/Revision: {1414070274 /18 J - General EoE
Auto Inc Addr: ) Mailbox
eacAT Aay= [ [1006 - | o m——— | i CoE [ Virtual Ethemet Port
' - = - FoE Virtual MAC Id: 0201051003 ee
: 2 = g Eof (O Switch Port
Previous Port: Klemme 6 (EK1310)- B X1° #- Distributed Clock @ IP Port
+- ESC Access o
DHCP

®1 At
Subnet Mask:
Default Gateway: L
DNS Server: l:l
DNS Name: Box_7__MBM_EC_¢

[[] Time Stamp Requested

EoE configuration must be activated in TwinCAT, and the device must then be restarted.
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13.4.2. Using device web interface

Proceed as follows:

1. Set WWW DIP switch to ON position. See also chapter 9.1 on page 15.
Notice: The change is effective only after a restart.

2. When the EtherCAT slave device is operated on a PLC, the web interface can be opened using a PC by connecting the
PC with a switchport terminal or the PLC's network interface. Alternatively, the bus module can be operated directly on
the network card.

3. Open the device web interface in the browser (IP address: XXX.XXX.XXX.XXX).
» The HOME page appears.

HOME FAULT-LOG ENVIRONMENT SERVICE EUCHNER

More than safety.

EtherCAT, +—

MULTIFUNCTIONAL GATE BOX
MODULAR MGB2 SYSTEM STATUS

Module Hame:

Module  MGB2 Device Shot Version

Fig. 7: HOME page on the device web interface in the bus module MBM

There you can see information on the bus module MBM and on the modules and submodules connected. Devices with errors
have a red status.

On the HOME page, you can do the following:

» Click the name of a module to open the diagnostics page for the module.

» Click FAULT-LOG to display a fault log for the overall system. All current and previous errors since setup are listed there.
The error list can also be downloaded from the device. With this file, our support team will be able to provide specific
assistance if you have problems. The download link is at the end of the error list.

Click ENVIRONMENT to display available environment parameters.

» The password-protected SERVICE page can be accessed only for on-site support by EUCHNER. m
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HOME

MBM

FSoE

Diagnose

MODULE #n

FAULT-LOG

SUBMODULE
#n

SUBMODULE
#n+1

MODULE #n+1

Fig. 8:

L Fault List

ENVIRONMENT

L Environmental

Data

L Download

Fault List

Site map for the device web interface in the bus module MBM

SERVICE
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13.4.3. Certificate error message

The bus module uses a self-issued certificate for the HTTPS connection.

The first time the device web interface is opened, the browser will therefore indicate an error message classifying the web
interface as unsafe. This error message can be ignored, but it will be displayed again each time the bus module is restarted.

To avoid this safety warning permanently, the device's root certificate can be downloaded and stored in the browser.
» Open the device web interface in the browser. Acknowledge the safety warning if necessary.
» Open the Service tab

® Download the certificate

The certificate must then be stored in the browser. Please refer to your browser’s Help for more information about this.
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13.5. General errors
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longer functional. our support team. - 71N ZIN 7N
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0x01 | Internal error Internal device Internal error Latching | Restart system. If the error NP NP
error. Device is no persists, contact our support LM_E_G —/?\— —/?\—
0x06 longer functional. team.
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13.6. Teach-in errors and configuration errors

MBM
LED displays
(]
E
% Bus module
S
e
[ £
= o0 (7]
g 2 5 5 2
o k) o s S e
S 2 ") 5 S ] 2 E | E
S o £ i3 2 o @ = | | 2 = ox
~ ~ = I ~ =} [ = 5 o w = w
g g 5 g 2 3 5., | = Sl &< | 5| .3
b i = P = 88 | 3| o | X | 2|3 |=|6 &
Configuration Configuration Config- Latching | Restore the correct
error in the control uration configuration and
system does not | error restart the system.
match the actual NI N
—o= | --0-- —o-
s configuration. BM_EG /?\ /?\
Modules might be 3x
swapped or in the rd
wrong location.
Topology error Saved topology Topology | Latching | Restore the correct to-
does not match error pology and restart the
the actual topolo- system. An intentional
OxEA gy. Modules might change of the MLI
be swapped or topology must be reset
in the wrong via factory reset. | |
location. Dol | i | Dol
BM_E_G /?\ -®:- /?\
Topology error Saved topology Topology | Latching | Restore the correct to- et
does not match error pology and restart the long
OXEB the actual topolo- system. An intentional on
gy. Modules might change of the MLI
have been added topology must be reset
or removed. via factory reset.
Interlocking/locking module
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Actuator/handle | Actuator/handle Teach-in error Latching | Restart teach-in operation.
module could not | module not Make sure the handle module
be taught-in detected often is not removed during the )
enough during teach-in operation. (Door _\*/_ e _\*/_
Ox1F teach-in opera- closed, bolt tongue inserted.) LME G ZIN | ZIN
tion or removed 1x
during teach-in
operation
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13.7. Transponder errors

LED displays
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5 5 § 5 5 e g £ E |5 5| 5
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Invalid handle Handle module is | Transponder Latching | Restart teach-in operation. If
i i | |
0x42 module detected | not valldl or handle | error the error persists, contact our LM E G el -285- el
module is faulty. support team. ZIN | 7N
3x
Disabled actuator | Already taught- Transponder Latching | Repeat teach-in operation with
detected in but disabled error a new handle module or use N NP
0x25 actuator has been taught-in handle module if a LM_E_G -8 - -8
detected. teach-in operation was not : 3 !
h X
intended.
13.8. Environment errors
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© 150 & 3 _é 2
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Supply voltage Overvoltage Environ- Resetta- | Decrease supply
0x60 | too high ment ble voltage. Pay attention
error to technical data.
Supply voltage Low voltage Environ- Resetta- | Increase supply volt-
too low ment ble age or check system o . NV;
error topology. Pay attention BM_E_G -0 | _/?\_
to technical data R
s and max. number of long | 14
modules/submodules. on
Possibly excessively
long cables.
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Interlocking/locking module
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Supply voltage Overvoltage Environment Resetta- | Decrease supply voltage. Pay
0x60 . ; X
too high error ble attention to technical data.
Supply voltage Low voltage Environment Resetta- | Increase supply voltage or
too low error ble check system topology. Pay
attention to technical data and
0x61
max. number of modules/sub-
modules. Possibly excessively
long cables.
Temperature too | Temperature in Environment Latching | Check whether the system IME G oL | et N
N N . . . . . —— ZIN S ZIN
high housing too high error is operating in specified
0x62 temperature range. 5%
Technical data
must be observed.
Temperature too | Temperature in Environment Latching | Check whether the system
low housing too error is operating in specified
0x63 low temperature range.
Technical data
must be observed.
MCM
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0x60 Supply voltage Overvoltage Environment Resetta- | Decrease supply voltage. Pay atten-
too high error ble tion to technical data.
Supply voltage Low voltage Environment Resetta- | Increase supply voltage or check
too low error ble system topology. Pay attention to
0x61 technical data and max. number of
modules/submodules. Possibly exces-
sively long cables.
Temperature too | Temperature in Environment Latching | Check whether the system EME | \l/ . NV
high housing too high | error is operating in specified SM F AT R
0x62 temperature range. 5x
Technical data
must be observed.
Temperature too | Temperature in Environment Latching | Check whether the system
low housing too error is operating in specified
0x63 low temperature range.
Technical data
must be observed.
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13.9. MLI communication errors

MBM
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I Commu- Check cables and plug
0x74 | MLI1 disrupted C'ommunlcatlon nication Resettar connectors for correct
disrupted ble -
error seating and damage.
I Commu- Check cables and plug
0x75 | MLI2 disrupted C'ommun|cat|on nication Resettar connectors for correct
disrupted ble -
error seating and damage.
S_afe’gy commu- Communication C_om_mu- Resetta- Check cables and plug
0x78 | nication with f nication connectors for correct
. disrupted ble .
devices lost error seating and damage. ,
BML_E_G et | 0t | el | et
Non-safety com- - Commu- Check cables and plug - AN | | AN AR
i . Communication L Resetta-
0x79 | munication with . nication connectors for correct 4x
. disrupted ble -
devices lost error seating and damage. rd
Maximum num- Commu- Reduce the number of
Ox7A ber of modules/ nication Latching _modules/submodules
submodules in your system. Max.
error )
exceeded 18 devices
Bus open circuit | No Link signal Commu- Resetta- | Check EtherCat con-
0x7B | error nication ble nection
error
Interlocking/locking module
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....- —_—
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MCM
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. Communication Communication Resetta- | Check cables and plug connectors for EM_E_ . N
BRESR| MLI1 disrupted disrupted error ble correct seating and damage. SM /?\
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13.10. Plausibility errors
LED displays
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Plausibility error: | Transponder for Plausibility error Resetta- | Check function of the handle
bolt fracture the bolt has been ble module. Pay attention to dam-
0x88 detected without the age. Replace handle module if
door closed. necessary. Acknowledge error
with LM ACK G.
Plausibility error: | Transponder was de- | Plausibility error Resetta- | Open door, acknowledge error | M E_G
signal sequence | tected or removed ble with LM ACK_G. Close door
without the bolt more slowly. On repeated NP N
O0x8A handle having been occurrence, contact our —,?\— —,?\— o
moved. Door may support team. llx
have been slammed
too fast.
Escape release Message that the Plausibility error Resetta- | Rectify error via general ac-
escape release has ble knowledgment bit LM ack ¢ | LM_E_G/
been actuated (only or via acknowledgment bit LM_E_
if set in the param- LM ACK_ER for escape ER
eters) release error.
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13.11. Submodule errors

-E'," LED displays
K
z Submodule
5 »
8 g 5 ] =
3 3 g - 2 a i
8 3 2 S 3 3 B | 8
P = c = P 2 = =
g < 3 g e 38 S S
ui ui = P ui - E ] ]
Incorrect sub- Submodule type Incorrect sub- Submodule will be ignored; no | Replace submodule, modify system topolo-
module detected does not | module effect on overall system gy or restart system NP .
correspond to the —/?\—
submodule type
saved
Submodule Submodule miss- Submodule Missing submodule will be Install submodule or modify system to-
missing ing, even though missing ignored; no effect on overall pology NP :
a submodule has system —/?\—
been taught-in for
the slot
Submodule rotat- | Submodule is Submodule rotat- | Submodule will be ignored; no | Rotate submodule by 180°
ed by 180° installed rotated ed by 180° effect on overall system _\*/_ Nl
by 180° 7N
2x
Internal submod- | Internal device Internal submod- | Submodule will be ignored; no | Replace submodule
ule error error. Submodule | ule error effect on overall system _\*/_
is no longer func- 4
tional.
Error in the E.g.: discrepancy Safety error in Latching For submodules to which an external
safety equipment | error (emergency submodule device is connected (e.g. enabling switch):
(can be reset stop, enabling check correct function of the external oy
OxAO | automatically) switch, key-operat- device. ';ﬁ?{ -
ed rotary switch, For errors in the submodule: replace faulty 1 i—lz
acknowledgment submodule and send to the manufacturer.
pushbutton)
13.12. EtherCAT errors
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Local error Slave device
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ETG.1000 part R e
6 EtherCAT state 1x :
machine) rd
Error indicator bit
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error error NP
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13.13. FSoE errors

FSoE errors are output as an internal error with error code 0x01 within the control system. You can read the specified error
code via the internal device web interface.
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Error in FSoE Internal error in FSoE Internal Latching | Restart
0x350 state handling state handling error system. If
the error
Different stack persists,
track counters contact our
0x351 on both safety support
counters team.
Error in hardware | FSoE address O is
el parameter invalid NP N |
LM_E_G S8 S8 o<
Error in param- Only 2-, 4- and 8-byte - 71N 71N 71N
0x353 eters safety input and output rd rd
modules are allowed
Error in stack Internal stack error.
0x354 Error could have been
caused by FSoE stack.
Error in internal The internal FSoE stack
0x355 FSoE stack variables differ on both
variables channels, e.g. due to
bit flips
Incorrect FSoE The set FSoE address
address in the control system | | |
0x356 and the FSOE address P SIS >
in the device do not rd rd !
match
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14. Technical data

@ NOTICE

If a data sheet is included with the product, the information on the data sheet applies.

Parameter

Value

Housing material

Fiber glass reinforced plastic
Die-cast zinc, nickel-plated,
stainless steel

Dimensions See dimension drawing
Weight, bus module 0.8 kg
Ambient temperature 25 ... +b5°C
Degree of protection IP65

Safety class Il

Degree of contamination 3
Installation orientation Any

Connection options, power supply

2 x plug connectors 7/8" acc. to ANSI/B93.55M-1981

Connection, bus

2 x M12 (D-coded) according to IEC 61076-2-101 or
2 x M8 ( (P-coded)

Connecting cable, bus

EtherCAT |/0 cable, at least cat. be

Operating voltage Ug

DC 24V +20% / -15% max 5% ripple
(PELV - see chapter 10. Electrical connection)

Current consumption, max. (only bus module) 200 mA
Maximum permissible total current consumption

- EtherCAT 4 A

- EtherCAT P 1.7A
Maximum feed-in current in the connection block

- Plug connector 7/8" acc. to ANSI/B93.55M-1981 6A

- Plug connector M8 (P-coded) 3A

Fuse protection for power supply, external

Min. 4 A slow-blow

Safety outputs FSoE acc. to IEC 61784-3-3
Rated insulation voltage U; 75V
Rated impulse withstand voltage Uimp 0.5 kV

Resilience to vibration and shock

Acc. to EN 60947-5-3

EMC protection requirements

Acc. to EN 61000-4 and DIN EN 61326-3-1

Risk times, max. (turn-off times) 1)

Overall system:
Fixed value for the processing of safety functions such as

- Evaluation of submodules with emergency stop, safe pushbuttons or switches,

enabling switches, etc.
- Monitoring of the position of the guard.
- Monitoring of guard locking.

Latency time per safe module/submodule
TRiskFunctionSK
TRiskFunctionUK

TRiskFunctionE\ements

Characteristics acc. to EN ISO 13849-1 2)

200 ms

27 ms
90 ms
70 ms

35 ms (valid for all safe functions except SK and UK)

Category 4
Performance Level PLe
MTTFp 3 750 years
DC 99%
Mission time 20 years
PFHp 4 3.05x 109

1) The risk time is the maximum time between the change in an input status and the clearing of the corresponding bit in the bus protocol. See calculation examples below.

2) Refer to the declaration of conformity for the issue date.
3) Fixed failure rate without consideration of faults in wearing parts.

4) Information regarding wearing parts without consideration of fixed failure rates in electronic components.
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14.1. Calculation example for determining the risk time for safe functions

@ Important!

Only modules and submodules that contain a safety function flow into the calculation of the risk time.
Safe modules and submodules are apparent because they transmit safe bits (FSoE bits) via the bus
module to the control system.

Modules with safety functions are, for example:
» Interlocking and locking modules MGB24.../MGB2-L...

» Submodules MSM with emergency stop, safe acknowledgment pushbutton, safe selector switch,
enabling switch, etc.

The following formula applies to the calculation of the risk time for your system:

TRisk = TRiskSystem + TRiskFunction

TRisksystem = Tp + N X

Trisk = Total risk time for safety function

Tp = Processing time for safety function (general figure 200 ms)

tL = Latency time for a safe module/submodule (general figure 27 ms)
n = Number of safe modules/submodules installed in the system
TRiskFunctionSK =90 ms

TRiskFunctionUK =70ms

TriskFunctionElements = 35 ms (valid for all safe functions except SK and UK)

The following example shows a system with three locking modules. In two of the locking modules, there is one submodule
with a safety function installed. There is therefore a total of 5 safe modules/submodules.

Safety Processing 0
System layout Item Module/submodule function? time Tp Latency time t_
o 1 Bus module MBM - 200 ms
(4)
% 2 Locking module MGB2-L Yes - 27 ms
é : 3 Locking module MGB2-L Yes - 27 ms
4 Submodule MSM with emergency stop safety function Yes - 27 ms
5 Interlocking module MGB2-I Yes - 27 ms
6 Submodule MSM No
7 Submodule MSM with emergency stop safety function Yes - 27 ms

These data yield the following calculation:

Trisksystem = 200 ms + 5 x 27 ms = 335 ms
Trisksk = 335 ms + 90 ms = 425 ms
Triskuk = 335 ms + 70 ms = 405 ms
TRiskElements = 335 ms + 35 ms = 370 ms
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15. Service

If servicing is required, please contact:

EUCHNER GmbH + Co. KG
KohlhammerstraBe 16

70771 Leinfelden-Echterdingen
Germany

Service telephone:
+49 711 7597-500

E-mail:
support@euchner.de

Internet:
www.euchner.com

16. Inspection and service

A WARNING

Loss of the safety function because of damage to the device.

In case of damage, the affected module must be replaced completely. Only accessories or spare parts
that can be ordered from EUCHNER may be replaced.

Regular inspection of the following is necessary to ensure trouble-free long-term operation:
» Check the secure mounting of the devices and the connections

Further inspection measures may be necessary for the modules connected and submodules installed. Refer to the related
operating instructions.

No servicing is required. Repairs to the device are only allowed to be made by the manufacturer.

@ NOTICE

The year of manufacture can be seen in the lower right corner of the type label.

17. Trademark information

A N Safety over
EtherCAT. ™ EtherCAT. P EtherCAT. ™

EtherCAT®, EtherCAT P® and Safety over EtherCAT® are registered trademarks and patented technologies, licensed by
Beckhoff Automation GmbH, Germany.

18. Declaration of conformity

The EU declaration of conformity can also be found at www.euchner.com. Enter the order number of your device in the
search box. The document is available under Downloads.
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