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INFORMATION
The German version is the original Version of the installation manual.

Contact the manufacturer immediately if the instructions are missing !
Always keep the manual at hand!

Make sure that the manual is complete!

1 1 1

Obtain this document only through the original publisher!

Subject to technical changes !

The content of this documentation has been compiled with the utmost
carefulness, and corresponds to our current state of information.
Nevertheless, we point out that the technical update of this
documentation cannot always be carried out simultaneously with the
technical evolution of our products.

Information  and specifications can always be changed . For the current
version, please ref erto www.bbh -products.de.

Manufaturer BBH Products

BBH Products GmbH
Bottgerstralie 40
92637 Weiden
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Basic information \

Identification

Units of SCU series: SCU-x-EC/x, SDU -x,SIO -xand SSB -x-x-x

Firmware Version: The firmware version is indicated on the
device rating plate

Hardware Version: The hardware version is indicated on the
device rating plate

BBH

BBH Products GmbH
BottgerstralRe 40
92637 Weiden

Germany
phone +49961/482440

fax: +49 961 /4 82 44 33
e-Mail: info@bbh.net

Important information for use

IMPORTANT !

Read carefully before use !

Keep for reference

Please read the instruction manual carefully, and keep it near the machine for reference in
case of questions

This manual is directed ot the following target groups

A Proje ct engineers designing safe drive system s engineers and technicians

A Assembly, electrical installation, maintenance : industrial electricians and service
technicians

A Commissioning, operation, configuration : lengineers and technicians r
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Warranty claims

Compliance with the  following documentation is a prerequisite for trouble -free
operation and the fulfillment of any warranty claims. Therefore, read the

documentation first before you start planning the integration and/or work with

the connected devices from BBH Products GmbH !

Make sure that the documentation is made available in a legible condition to
integration and installation planners, employees and persons who carry out
assembly, installation, commissioning and service work on the product, to

persons responsible for the system and its operation, and to persons who work
on the devices under their own responsibility.

2.4. Liability exclusion
Observance of this documentation and the documentation on the connected
devices from BBH Products GmbH is a basic prerequisite for safe o peration and
for achieving the specified product properties and performance characteristics.
characteristics and performance features.
BBH Products GmbH assumes no liability for personal injury, property damage or
financial loss resulting from non -observan ce of the documentation.
Liability for material defects is excluded in such cases.

2.5. Copyright
© 2020 - BBH Products GmbH . All rights reserved

This document is subject to German copyright law. Copying, editing,

distribution, and every kind of processing outside the limits require the
written consent of the respective author, or rather, of the respective
creator.
2.6. Brands
The product names mentioned in this documentation are brands or

registered trademarks of the respective titleholders.

EtherCAT is a technological standard for

—
EtthCAt‘- fieldbus systems

EtherCAT® is a registered trademark and a
patented technology, licensed by

Beckhoff Automation GmbH, Germany,
Deutschland.
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2.7. Supplied documents
The following documents must be read carefully andmust be considered during
installation.
1 Programmi ng manual SafePLC?
C HB-37480 -820-01-xxF-DE programming panual SafePLC 2
1 Programming manual  SCU:
C HB-37500 -820-10-xxF-EN SCU programmi ng manual
9 Error list SCU series
C HB-37500 -813-02-xxF-EN error list SCU
- Error list SDU devices :
C HB-37500 -813-03-xxF-EN error list SCU - SDU-modules
1 Validation report (validation according to SafePLC? print):
C Print of programme software
1 Inspection report (TUV inspecti on report for type release of the assemblies SCU, etc. ):
C Inspeciton report SCU series.
1 Manufacturer documentation of the components integrated via the bus, and of the

directly integrated components.

C Extern al Document s
xx = Placeholder for  the currently valid version
Always use the latest version of the documentation and software.
In case of ambiguities or further information requirements, contact the publisher directly.

If required, you can also request the docum entation in printed form from
BBH Products GmbH
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Symbol s and signal words

The following symbols and signal words are used in this documentation.
The combination of a pictogram and a signal word classifies the respective

safety note. The symbol may vary depending on the type of ha zard .

‘ Symbol ‘ Signal word Description
A DANGER Draws yout attention to a dangerous situation
:__‘E A that will cause death or severe injury ifitis not
ol — avoided.
fa)
A WARNING Draws wour attention to a dangerous situation
% A that can cause death or _severe injury if itis not
% — avoide d
S o
o g
* _c§ c \ CAUTION Draws your attention to a dangerous situation
- 4 \ that can cause minorto moderate injury ,if itis
3 C— not avoided.
£
ATTENTION Draws your attention to possible malfunctions _ and

material damage .

Material
damage

NOTICE Draws your attention to useful hints and tips that
can facilitate handling and operation.

No damage

SAFETY NOTE Draws your attention to the use and the effects of
safety information.

>

2.8.1. Safety information

The safety information applies not only to one specific action, but to several
actions within a topic. The pictograms used indicate either a general or
specific hazard.

Structure of a safety notice:

SIGNAL WORD .
Description of the hazard source

Type and danger of the source .

Possible consequences in case of disregard.
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Safety ‘

The following general safety instructions are intended to prevent personal
injury and damage to property. The operator must ensure that the basic
safety instructions are observed and complied with.

Make sure that the persons responsible for planning and integration, the
persons responsible for the plant and its operation, as well as persons who
work on the device under their own responsibility have read and understood

the operating instructions completely.

In case of ambiguities or further information r equirements, please contact
BBH Products.

3.1. General safety information

A Never install, commission or start damaged products. Please complain
immediately to transport company about any damage.

A Never open the device housing and / or never carry out modificatio ns
arbitrarily. Mortal danger due to the loss of safety functions.

A In case of improper use, incorrect installation or operation, there is a risk
of serious personal injury or property damage.

A Further information can be found in the documentation.

DANGER Working on the wiring or on the electric system can cause electric shock
Electric shock can cause death or severe injuries due to electric current.
Thus, work ont the electric system may only carried out by persons who are
qualified persons according to TRBS 1203

(For qualified persons, knowledge of valid regulations and standards as well
as oft he valid accide nt prevention rules is presumed ).

NOT ICE Work may only be carried out after the Installation manual has been read
carefully and if the installation manual is strictly observed.
The device data (technical data) must be considered.

NOTICE The content of this Installation manual is restricted to the basic function of
the devices. Programming and parametrizing of the devices is described in
the Programming manual. Exact knowledge and understanding of
programming and parametrization is the pre requisite for the installation and
the modification of both, the device function and the device parameters.

NOTICE The devices may only started (i. e. the start of an appropriate operation) is
only permitted in com  pliance with the specifications of the EMC Directive.
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Safety B B H

PRODUCTS

The underlying regulations are the EMC test regulations EN 55011 and
EN 61000 -5-2.

NOTICE The valid VDE regulations and other special safety regulations must be
observed.

NOTICE The configured monitoring functions, as well as their parameters and their
links must be proved by a validation report.
WARNING Inputs and outputs for standard functions, as well as digital data and
analogue data transmitted by communication units must not be used for
safety -related applications.  Data errors can cause failures that can also
provoke unexpected start  -up of the whole plant.

3.2. Target group
The persons involved in the planning for the integration of the assembly in
devices as well as for their use in applications must have sufficient
qualifications. This usually consists of a university or technical education
for electrical / electronic syste ms in combination with special knowledge of
the laws, regulations, standards and guidelines for the protection of
persons and property when dealing with machines and plants .

All installation, commissioning, troubleshooting and maintenance work

must be car ried out by a qualified electricia n (IEC 60364 or CENELEC
HD 384 or DIN VDE 0100 and IEC 60664 or DIN VDE 0110 and observe
national accident prevention regulations).

Quialified electricians in the sense of these basic safety instructions are
persons who ar e acquainted They must also be conversant with the
applicable safety regulations and laws, in particular the requirements of
EN ISO 13849 -1 and the other standards, directives and laws mentioned
in this documentation.

The aforementioned persons must have the authorization explicitly
granted by the company to commission, program, parameterize, label and
ground devices, systems and circuits in accordance with the standards of
safety technology.

All work in the other areas of transport, storage, operation a nd disposal
must be carried out by persons who have been suitably instructed.
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Safety

The following table explains the competencies of the target groups in

detail:

Target group

Requirement and knowledge

project developer

Basic technical education (technical college, engineering
education or equivalent work experience).

Knowledge of:

the operation of a PLC,

safety regulations,

the application,

Project planning and validation of safety controls,
Project planning of EMC  -compliant system

str uctures

> I > > >

Electrician

Specialized electrical training (in accordance with
industry training guidelines).

Knowledge of:

A Safety regulations,

A wiring guidelines,

A circuit diagrams,

A professional making of electrical connections.

Commissioning

Basic technical education (university of applied

engineer sciences, engineering education or corresponding
professional experience).
knowledge of:
A safety regulations,
A the operation of the machine or system,
A basic functions of the application,
A system analysis and troubleshooting,
A the adjustment possibilities on the operating
devices.
Validation of safety controls
Service Basic technical education (university of applied
technician sciences, engineering education or corresponding
professional experienc e).
Knowledge of:
A the operation of a PLC,
A safety regulations,
A the operation of the machine or plant,
A diagnostic possibilities,
A systematic error analysis and elimination
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PRODUCTS

CRCH Terms
The SCU assemblies manufactured by BBH Products GmbH serve to implement
safety -relevant functions by safe communication via FSoE and non -safe communication by
means of EtherCAT. These are always have a two -channel design: systen A and system B.

A The t esafand 0i s used i n ac c o rlowingstaedands:: DINENIS& f o
13849 -1, DIN EN 61508 -1:2011 -02 (cf,thechapter fi Rel evant standardso)

A The t eSafenfunition for applications up to PL eorSIL 3Ai ndicates
functions in line with the above standards with appropriate integrity (reliability).

A Theterm" non -safe " refers to functions and data interfaces that do not or not
completely fulfill the requirements according to the aforementioned standards.
The system SafédPtG#Hrserives for programming and conf
SCU-assemblies manufactured by BBHProducts GmbH.

In this document, tSEo arbebfreervs atta otnhei FSoOoE Master
SCU-0-EC/x, SCU -1- EC/x and SCU -2-EC/x.

A The abbreviations SDU, SIO and SSB refer to the FSoE slave assemblies of the
SCU series.

A The -Svariants  of the assemblies are identical to the standard devices
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Safety B B H

Relevant standards and directives

The following standards have been considered for development and implementation ei der
Entwicklung und Umsetzung bericksichtigt:

1

DIN EN ISO 13849 -1: 2015 Sicherheit von Maschinen T Sicherheitsbezogene Teile von
Steuerungen

IEC 61508 -1:2011 -02 Funktionale Sicherheit sicherheitsbezogener

elektrischer /  elektronischer/programmierbarer elektronischer Systeme

DIN EN ISO 13850:2016 -05 Sicherheitvon  Maschinen - Not-Halt - Gestaltungsleitsatze
DIN EN 60529:2014 -09 i Schutzarten durch Gehause

DIN EN 62061:2016 -05 i Sicherheit von Maschinen - Funktionale Sicherheit
sicherheitsbezogener elektrischer, elektronischer und programmierbarer elektronischer

Steu erungssysteme

DIN EN 60204 -1:2014 -10 i Sicherheit von Maschinen - Elektrische Ausristung von
Maschinen - Teil 1: Allgemeine Anforderungen

DIN EN 60204 -32:2009 -03 i Sicherheit von Maschinen - Elektrische Ausriistung von
Maschinen - Teil 32: Anforderungen flr Hebezeuge

DIN EN 61800 -5-2:2014 -06 i Elektrische Leistungsantriebssysteme mit einstellbarer
Drehzahl - Teil 5 -2: Anforderungen an die Sicherheit - Funktionale Sicherheit

DIN EN 574:2008 -12 i Sicherheit von Maschinen - Zweihandschaltungen -
Funktionelle As pekte 1 Gestaltungsleitsatze

DIN EN 55011:2014 -11 i Industrielle, wissenschaftliche und medizinische Gerate -
Funkstérungen - Grenzwerte und Messverfahren

DIN EN 61000 -6-2:2016 -05 i Elektromagnetische Vertréaglichkeit (EMV) - Teil 6 -2:
Fachgrundnormen - St0 rfestigkeit fur Industriebereiche

DIN EN 60068 -2-6:2008 -10 i Umgebungseinflisse - Teil 2 -6: Prufverfahren - Priufung
Fc: Schwingen (sinusformig)

DIN EN 60068 -5-2:2000 -08 i Umweltprifungen - Teil 5: Leitfaden fir das Festlegen
von Prifverfahren

T DINENISO 12 100:2013 -08 1 Sicherheit von Maschinen i Allgemeine
Gestaltungsleitsdtze 1 Risikobeurteilung und Risikominderung

1 DINISO/TR 14121 -2 i Sicherheit von Maschinen i Risikobeurteilung 1 Teil 2:
Praktischer Leitfaden und Verfahrensbeispiele

The following direct ives have been considered for development and implementation of the

product :

1 2006/42/EG (Macinery Direcive )

1 2014/35/EU (Low-Voltage Directive )

i 2014/30/EU (EMC Directive )

1 2011/65/EU (RoHS Directive )
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Safety B B H

Intended use

The SCU assemblies  are programmable safety controls t o manufacture
safety cutoff devi ces and safety cutoff functions. The devices are intended
for local use in the network group

in Emergency Stop devices,

as safety related components according to Machine Directive
2006/42/ EG,

as PES for zur risk reduction according to IEC 61508,

in safety circuits EN 60204 -1 u. EN 60204 -32,

as PES for functional safety according to IEC 62061,

as SRP/CS according to EN ISO 13849,

as device for the manufacturing of security devices according
to EN 61800 -5-2,

as logic units for signal conversion and for signal processing in
two hand controls according to EN 574.

v D> D>

A The SCU series may only be used for the applications specified in the
technical description and in compliance with the described ge neral technical
conditions.

A The SCU series may only be operated in conjunction with recommended
or approved third - party devices.

A The SCU series has been developed, manufactured, tested and
documented in compliance with the relevant directives and standard S.
Therefore, if the described instructions and safety -related notes are
observed, the product does not normally present any hazards with regard
to damage to property or to the health of persons.

The SCU assemblies are safety -related components in accordance with
appendix IV  of the EU directive 2  006/42/EG ( Machine Directive) . They have
been developed, engineered and m anufactured in accordance with the above
directive and the EC  directive 2014 /30/EU (EMC Directive) i cf. EC Declaration
of Conformity in the appendix.

NOTICE SCU assemblies without an UL approval / a CSA approval can be used in the
USA and Canada if the following conditions are observed:

A The switch voltage of the output relays must be limited to max. 24 V.

A For power supply of the SCU assemblies and of their inputs and their
outputs, a power pack must be used. The power pack used must comply
with the CLASS 2 requirements according to UL 1310.
Under these conditions, an UL approval / a CSA approval are not nec essary,
and the SCU assembly can in be used in switching systems according to UL
508A
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3 Safety BBH

WARN ING

Proper use of the devices

The use of the above devices contra ry to regulations and conditions
indicated here can cause death or injury of persons as well as damage to
connected devices and connected machinery.

CAUTION . o
Machinery Directive

The Machinery Directive 2006/42/EC and the EMC Directive 2014/30/EU
must be observed during integration and operation!

NOTICE
W arranty

The use of the above devices also results in the loss of any type of
warranty claim and of any type of damage claims.

The technical data and the information on connection conditions can be
found on the rating plate and in this documentation and must be
observed.

3.6. Storage and  transport
The assemblies are stored and dispateched in protected boxes. The boxes
protect the assemblies against falling and impact.

The information concerning transport, storage and appropriate handling
must be observed.

The climatic conditions indica  tedinthechapter fATechni cal spec¢
the SCU serieso must be observed.

NOTICE For storage and transport, the conciitions according to EN 60068 -2-6 must
be observed with respect to the values indicated under AfTechni cal
specifications of the SCU serieso.
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Information B BH

Placement

The placement and cooling of the equipment must be selected to ensure
ambient and operating conditions in accordance with the following limits
and data.

The devices must be protected against any impermissible stress. In

particular, no components may be b ent and/or insulation distances
changed during transport and handling. Touching electronic components
and contacts must be avoided.

The safety controllers contain electrostatically sensitive components that

can easily be damaged by improper handling. Electrical components must
not be mechanically damaged or destroyed (health hazard under certain
circumstances!).

WARN | NG
Intended use

A The following areas of application are expressly excluded for the control

module:
A Usein areas subjectto e  xplosion or fire hazards
A Use in mining
A Use outdoors
A Usein damp rooms or rooms with splash water hazard
A use in environments with highly polluted air
A use in environments with harmful oils, acids, gases, vapors, dusts,

radiation, etc.
the use in non -stationary applications as far as the mechanical limit
values can be exceeded.

p>=

Other products must be used for these applications!

A The EN ISO 13849 -1 standard and other functional safety standards have
been taken into account in the engin eering of the SCU series assemblies.

CAUTION Destruction of the assembly or the control system in case of
improper handling!

The assemblies may only be installed and removed with the supply
voltage switched off. Otherwise, the assemblies may be destroyed or
undefined signal states may cause damage to the control system.
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Safety B B H

NOTICE

It is requested that all potentially dangerous incidents related to BBH

safety technology be reported immediately to BBH.

Furthermore, it is requested that safe products that have failed due to a
defect and are considered beyond repair be sent to BBH for analysis.

3.8.

Liability and warranty of the manufacturer are excluded, if the damages
are due to one or more of these causes

Improper use of the unit

Non -observance of standards and guidelines

Improper starting, operation, maintenance, servicing, and mounting of
the unit and of  their connections

Disregard of the safety information given in this manual

Unauthorized modifications  , design changes or arbi  trary technical
changes

Use of unauthorized spare parts and accessory components
Catastrophes due to external impact and higher force

> D> D> D>

Electrical connection

The applicable national accident prevention regulations (e.g. BGV A3)
must be observed when  working on live equipment.

The electrical installation must be carried out in accordance with the
relevant regulations (e.g. cable cross -sections, fuses, protective conductor
connection). Further instructions are contained in the documentation.

Instructi ons for EMC -compliant installation - such as shielding, grounding,
arrangement of filters and routing of cables - can be found in the
documentation of the safety module. Compliance with the limit values

required by EMC legislation is the responsibility of the manufacturer of the
system or machine.

Protective measures and protective devices must comply with the valid
regulations (e.g. EN 60204 -1).

WARN | NG

Danger to persons due to electric shock!

A Supply the device exclusively from voltage sources which have
protective extra -low voltage (e.g. SELV or PELV according to
EN 61131 -2).

A Ifa SELV voltage source is used, it can become PELV due to the design
of the module and the connections (earth fault!)

A Protective extra -low voltage circuits must always be safely isolated
from circuits with dangerous voltage.
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Safety B B H

CAUTION Fire hazard in case of component failure

Provide adequate fuse protection for the 24 VV DC power supply of the
control system in  the end application! (Information on this can be found in
the Power supply section).

3.9. Behaviour in case of emergencies
The SCU units have been developed and built to be able to autonomously recognize
failures by means of diagnostics and to autonomously ch ange into the safe status
(cf. chapter iSafe statuso).

CAUTION To eliminate wiring errors, the affected block must be de -energized,
because short circuits or incorrect tensions can cause failures in the block

DANGER Working on the wiring or on the electric system can cause electric shock
Electric shock can cause death or severe injuries due to electric current.
Thus, work ont the electric system may only carried out by persons who

are qualified persons according to TRBS 1203.

3.10. Safe status
The safe status of the SCU unit is:

1 All outputs of the group are safely switched off, and the unit is in the error
status. The error status remains until its cause has been eliminated and the
current error status has been  confirmed.

I The status of the  unit is permanently shown ong the 7 -segment display, if the
7-segment display is supplied with voltag e.

1 Errors are sequentially displayed by a letter and 4 numbers (cf.
Troubleshooting)
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PRODUCTS

Scope of delivery SCU
The assemblies of the SCU series are delivered with the input connectors, the output
connectors and the power supply con nectors.

The assemblies are enclosed in the product informaton of the SCU series. Among others,
the product information includes the link to download the complete documentatkion.

INFORMATION The documentation (installation manual, programming manual) a re
available via the online download

INFORMATION Programming software, dongle (Hard Lock), programming cable,etc. must
ordered separately
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3.12.

The rating plate is mounted on the left sidewall of

following information
. Type

Product No.:
Serial No.:
HW-Release:
SW-Release:
NORM: =
Input: =
Output: =
Date: =

=A =4 =4 4 -4 A 4 -4

Labelling / rating plate SCU

Type designation

Produc t number

Seri al number

Hardware Release marking

Software Rele ase marking

Safety category

Properties of the inputs

Properties of the outputs

Manufacture date (w  eek number / year)

Fig. 1: rating plate d SCU-2-EC/NM

Product No.: 2383

HW-Releass: 13-10-10-04-07

F¥V-Release: 03-00-00-61
T

NORM: SIL3:

Cat 4/PLe:
Power: 24+, AQ1+, AQ2+, AQ3+;
Al AQ2- AQ3-
INPUT: K0...113 (Digital):

OUTPUT: QXD0...3x03 :
1Qx0... 104 (D%I’ﬂ?

we: SCU-2-EC/NM

BBH Products GmbH , DE-82637 Welden | MADE N GERMANY]
www.bbh-Products.de uoopanﬁng manual for the respanss tima!

Date: 31/2021
Serial No.: 00000113

FBX 83/84: 01.08.1
ECAT INJOUT: Wi

BEBH

PRODUCTS

IEC 81508 / IEC 62061
EN 180 13849-1

24VDC 7 -15%...420% / 0..50°C
2AIA/10AI0,25A

24VDC

24VDC/2A

24VDC /06 A

24VDC/2A
24DVAC /24VDC f2A

)54

A
ce

the assembly, and contains the
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Rating plat e S SB-

X-X-X

SSB

SafeSensorBox

EtherCAT

optional

ENC6 ENCS

oon
00

www.bbh-products.de

The rating plated SSB

(1) Type::
2
(3) Date:

CE

BBH Products GmbH | DE-92637 Weiden

Safety over
EtherCAT. ™

6 Product No.: 1659 Date: 43/2018 3
LRI St
4 HW-Release: 01-01-01
5 FW-Release: 01-00-00-03
PRODUCTS
we SSB-6-EnDat 1
8 Power
X1.10 24VDC/1A/-15%+20% /0 ... 50°C
X111 24VDC/1A/-15% + 20%/0.... 50°C
X19 GND
X112 GND
O npur24vDC ourrur 10

optional

ENC4 ENC3

é

C€

AADE IN GERMAN

see operating manual for the response time

-X-X-X contains the following information

Type designation
Mark of conformity
Manufacture date (week number / year)

(4) HW -Release: Hardware Version
(5) FW -Release: Firmware Version

(6) Product No.: Produ
Serial number dec

(7) Serial No.:
(8) Power:

(9) INPUT:
(10) OUTPUT:
(11)

ct num ber dec imal with barcode
imal

Properties of power supply

Properties of the inputs

Properties of the outputs

Pin assignment
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Device de scription

Function

SCU-1-EC and SCU -2-EC (in short: SCU) are master units for FSoE
communication SCU-1-EC and SCU -2-EC serve to read encoder data and

switchning statuses of FSoE Slave units (e. g. SSB, SIO, SDU) and from external
FSoE devices to implement safety functio ns.

To implement safety functions, the SCU (FSoE Master) can send, receive and
process safe data via FSOE.  To implement safety functions, the SCU (FSoE

Master can send, receive and process non -safe data via EtherCAT. Inthe

transfer layer of  the EtherCAT network, the SCU only functions as Slave and

sends data to or receives data from the EtherCAT Master. The FSoOE Slaves (e. g.
SSB, SIO, SDU) send and receive the data of the axles to be monitored and of

the axlesd digital i mputtesanedayifgmtheal out puts i
EtherCAT Master. During the sending process and during the receiving process,

the FSoOE data (safe) are transmitted in closed data containers. The EtherCAT

Master summarizes the FSoE data received by the Slaves, and transfers them tot
he SCU (FSoE Master). In the opposite data direction, the EtherCAT Master

receives the overall data framework of the FSoE data containers from the SCU .
and distributes the FSoE data containers to the different Slaves.

The -S variants of the assembli es are identical to the standard devices

NOTICE The EtherCAT Master transfers the FSoE data containers unmodified from the
FSoE-Slaves to the FSoE -Master and vice versa.  Thus, the EtherCAT -Master is
only responsible for  the correct data transfer. For data transfer, the EtherCAT
Master needs all conn ection information necessary to establish this
cross -communication. The information necessary to establish this
cross -communic ation must be provided by the configuration tool of the
EtherCAT Master.
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Use BBH

The following safety functions are available in the SCU
1 Safe processing of input signals and of output signals

Speed monitoring

Rpm monitoring

Standstill monitoring

Direction monitoring

Safe increment

Emergency stop monitoring

Position monitoring

Position range monitoring

Multiaxes Position Monitoring

Monitoring of the history area

Target Position Monitoring
Safe Arithmetic Calculation

= =4 =4 4 -8 -8 & -4 -8 _a - -2
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Embedding into the EtherCAT network and into FSoE

4.1.2.1. FSoE data transfer

FSoE (Fail Safe over EtherCAT) is the safe data transfer via the EtherCAT network

The application data are bundled into data packages and are additionally supplemented

with unique identifications and uni que checksums.

Additionally, FSoE is monitored via timer (Watchdog). For each participant, these timers

are checked in the network. Thus, an interruption of FSoE can be safely recognized.

The checksum is calculated by means of a CRC16 (16 -bit - Cycle -Redundancy -Check) and
permits to recognize errors with a residual error probability of <10 -°. Thus, FSoE permits

safe data transfer up to PL e or SIL 3.

Data package and CRC are transferred together (as one package) via the non -safe
EtherCAT network. 1 Dueto the a dditional calculation effort, the transfer of data package
and CRC takes place every  1ms.

4.1.2.2. EtherCAT network

The EtherCAT network co  nsists of one Master and of a determined number of Slaves.
Data transfer takes place via Ethernet connections between the EtherCAT Master and
every participa nt. As a rule, these Ethernet connections are serial connctons from

participant to participant. Via these Ethernet connections, Ethernet Frames are sent. First,
every network participant must read the received data. Then, it must filter out the data
addressed to itim and insert the output data into the Frame. After the Frame has passed

all Slaves, it is sent back to the EtherCAT Master.

As thus every participant has influence on the transfer of a message, the network must be
exactly deifned, or rather, it must be specified. This specification takes place via the ESI
data. The ESl data determne the participants and their properties.
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Use BBH

PRODUCTS
Data transfer is always initiated by the Master. I Datatransfert akes place in the EtherCAT
network with an optimum transfer time of some s.
Master
In Out
In Out In Out In Out In Out
Slave Slave Slave Slave
Fig. 2:Network EtherCAT
4.1.2.3. EtherCAT data transfer
Basically, a difference is made between process data that must be transferred cyclically,
and acyclic data, e. g. configuration data and diagnostics data
The cyclical process data are assigned to the PDOs (Process Data Objects). Length and
content of the PDOs can be either fixed or variable. The variable content is fixed by PDO
mapping. The possibilities of the PDO are fixed by the individual participant description file
(ESl file).

Primarily, acyclic al data services are SDOs (Ser  vice Data Objects) , but they can also be
EoE (Ethernet over EtherCAT) or FoE (File over EtherCAT). Also here, the possibilities of
the acyclic services are fixed by the individual participant description file (ESI file)

4.1.2.4. FSoE and EtherCAT

The Ethernet frame of the EtherCAT network  can contain safe data as well as non -safe
data. The safe data are called FSoE data and are assigned to the protocol stack of the
FSoE Master and the FSoE Slave. FSoE data are transferred cyclically. Thus, they are

contained in the PDO of the respective participant.

The SCU is designed as FSoE Master and starts the safe data transferv ia FSoOE.

Additionally, as EtherCAT Slave, the SCU is participant in the non -safe EtherCAT network.

A separate Ether CAT Master starts the non -safe data transfer via EtherCAT.

The PDOs with the included FSoE data are transferred cyclically. The cycle time of the data
transfer is determined in the configuration of the EtherCAT Master. As arule, the cycle

time of the data transfer should be set many times shorter than the c ycle time of the FSoE
Master. Thus, the data update within the Watchdog monitoring ti me of the Master can be
guaranteed.
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Use BBH

PRODUCTS
EtherCAT -Master |
ESOE - S+ N In Out
Master scu A?
4 1;
flasessesenses messeesassretsrsissnsane pensesresessal bossresasnnass mosuessersresasss
ve ve - %
In Out S+N In Out S+N S+N In Out In Out
Slave Slave Slave Slave
Fig. 3:example FSoE
S = Safe (Data Transfer) =  FSoE
N = Non -safe (Data Transfer) = EtherCAT
Among others, the following assemblies are suitable as FSoE:
1 SIO =SafelO Slave assembly by BBH toimport 10s
1 SDU = Safe Drive Unit Slave assembly by BBH to import one axle

i SSB = Safe Sensor Box Slave assembl y by BBH to import 6  axles

Generally, also assemblies by other manufacturers can be integrated, if they offer an FSoE
communication
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The principle of safe mon itoring with SCU

The SCU master assembly receives the data of inputs and axles from the Slave assemblies

(e. g. SIO, SDU, SSB by BBH Products or FSoE slaves by other manufacturer ) and
analyzes the received data.

After data analysis, the SCU can implement safety functions, and switch outputs

accordingly. T This can either happen directly via the outputs of the assemblies or via the
outputs of the Slave assemblies.

As the data transfer via EtherCAT happens more fre quently (e.g.every 62.5 us), datacan
at first be transferred in the non -safe way. Afterwards, they can be transmitted less
frequently (every 1 ms) . Instead, they can be transferred and used in a safe way. T his can

be necessary to optimize reaction times

Operation and service

The SCU assembly is designed for to be used in a protected environment (switch cabinet
(cf. Technical specifications of the SCU series).

Before mounting the assembly and before removing the assembly, or before separating
signal lines, the assembly must be de-energized. To de -energize the assembly, all live
feed lines to the devic e must be disconnected and checked for absence of voltage.

While the assembly is mounted, and while the assembly is removed, appropriate

measures must be taken to avoid electrostatic discharge to the terminals and to the plug
connections led to the outside. To avoid electrostatic discharge to the terminals and to the
plug connections led to the outside, ¢ ontact with the  terminals should be restricted to a
minimum, and before and after the contact, grounding (e. g. by a grounding bracelet)

should take place.
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General structure of the SCU
assemblies

Gen eral structure of the SCU asse mblies \
The series SCU consists of:
1 FSoE Mastern (SCU)

1 FSoE Slaves (SDU, S 10, SSB)

The -S variants of the assemblies are identical to the standard devices

5.1. FSoE Master (SCU)
In general, the SCU asse  mblies ( SCU-0-EC/x, SCU-1-EC/x and SCU -2-EC/x) are
structured as follows:
(1) —2a Aqte At Al 24+ AQHH Al- Al- |AQ2+ AQ2S AQR- AQL- AQD+ ARBARS-AEE-
(2) —% m M TZ"DU o1 102 103— (3) 2 13 T T2 ||qoo$ NC ‘mm fertH—NE—Ne——toe—ta+—t
RUN @— (4) BBH
(5) —e€ee 135> (6) leeee  1a»»r» »rrr0@
1213 T172 00010203 1213 T1T2 oomN(:Nc\ 10 11NC
(7) —@ Function | = | @© Function
(= = 8 =a
2§ © 2
9 — g =
= =
e 2 &
= ,% (10) s
o —iF [ E
{—l = 2 \—1 g
ceae I DD —
(12) JUDDIDZD?, 04 05 06 07 (13) ngog'nggS IQOED!O!O.S 1.2131,12"‘
(14) —OR D 19290——(15)  ar») 1a»»5) )
01 06 07 08 09 16 17 18 19 08 09 10 11
scutEc =S (16) e \ 270 Ezg ;
30
(17) _MWWW"U“ w05 106 07— (18) QX00 QX01 meaxm||02 103 o4 \|05‘ 1012 1Q13 1Q14 1Q15—i84—ie5—ige—ie7 (31)
(19) —QRHLORDGRHGRW‘IOE 09 1o = (20) QROL QRO 0R1LQR1|ICIS a7 \\o8 Wms 1Q17 1Q18 Q19 —tee—tos—tte—ttt (3 2)
\ (33)
: . (34)
Fig 5: structure of Fig. 4: strucutre of SCU -2-EC/NM
SCU-1-EC
(17) Connection terminal  outputs
(1) Connection terminal  voltage supply (18) Connection terminal  inputs
(2) Connection terminal  inputs , (19) Connection terminal  outputs
clock outputs (20) Connection terminal  inputs
(3) Connection terminal  inputs ONLY SCU-2-EC:
(g) f;gTd‘,JS;LED ?pr|a¥ sytsteml stl;dtust " (21) Connection terminal  voltage supply
(5) !sp ay s fals !npu s » clockoutpuls (22) Connection terminal  I0s, outputs
(6) LED display status inputs . .
. ) (23) Connection terminal  voltage supply
(7) Reset-button for displayi ng CRC . .
i (24) Connection terminal  IOs,
(8) Connection socket EtherCAT -cable (IN) -
9) 7 segementdisplay 1 system status auxiliary outputs
(10 c " ket EtherCAT ble (OUT (25) LED display s tatus |IOs
(ll) Connect?on socket S e!' '-tC?f e ) (26) LED display status 10s
(12) ngnj_c |(I)n soctf etrwcte intertace (27) LED display status IOs
213; LED d',zp;y sst:tu: F:]u ptuss (28) LED display status |IOs
14) LED d: pl Y ; tu ! ptu " (29) LED display status IOs
(14) .sp ays falus f)u puts (30) LED display s tatus IOs
(15) LED display s tatus inputs . .
. . (31) Connectionte rminal 10s
(16) LED display EtherCAT -connection
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General structure of the SCU

assemblies PRODUCTS

(36) LED display status fieldbus interface

(32) Connection terminal 10s (37) Connection socket fieldbus
(33) Connection terminal  10s (38) Connection socket fieldbus
(34) Connection terminal  10s

ONLY /NM -variants
(35) Memory card s lot

5.2. FSoE - Slaves (SDU, SIO, SSB)
5.2.1. SDU-x
o 3)
(1) — (4)
2 — (5)
6)
7 —— 8
(10) — —0)
11) —
(11) —12)
(13) — —(14)
15
(16) —— (15)
a7 — \ —(18)
\ (19)
(20)
(21) — (23)
(22) — (24)
Fig. 6: structure of SDU -11-PXV
(8] Connection terminal (11) 7 segement display
Voltage supply I system status
(2) Connection terminal inputs, (12) STATUS-LED display
clock outputs fieldbus interface
3) Connection terminal (13) Service interface connection socket
auxiliary outputs (14) Connection socket fieldbus
4) Connection terminal (15) Connection Encoder interface
voltage supply sensor (16) LED display status outputs
(5) Connection terminal inputs (17) LED display status outputs
(6) STATUS-LED display s ystem status (18) Connection socket fieldbus
©) LED- display status inputs , (19) LEDdisplay status inputs
clock outputs (20) LED display status inputs
(8) LED display status inputs (21) Connection terminal  outputs
9) Memory ¢ ard slot (22) Connection terminal outputs
(10) Reset button  for displaying the  CRC (23) Connection terminal inputs
(24) Connection terminal inputs
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