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Preface

The described hard- and software are developments of the KEB Automation KG. The
enclosed documents correspond to conditions valid at printing. Misprint, mistakes and
technical changes reserved.

Signal words and symbols

Certain operations can cause hazards during the installation, operation or thereafter.
There are safety informations in the documentation in front of these operations. Security
signs are located on the device or machine. A warning contains signal words which are
explained in the following table:

4 DANGER

Dangerous situation, which will cause death or serious injury in case of
non-observance of this safety instruction.

Dangerous situation, which may cause death or serious injury in case of
non-observance of this safety instruction.

4 CAUTION

NOTICE

RESTRICTION

Dangerous situation, which may cause minor injury in case of non-ob-
servance of this safety instruction.

Situation, which can cause damage to property in case of non-obser-
vance.

Is used when certain conditions must meet the validity of statements or the result is
limited to a certain validity range.

Is used when the result will be better, more economic or trouble-free by following
these procedures.

More symbols

> This arrow starts an action step.
o/- Enumerations are marked with dots or indents.
=> Cross reference to another chapter or another page.

Note to further documentation.
www.keb.de/nc/search
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PREFACE

Laws and guidelines

KEB Automation KG confirms with the EC declaration of conformity with the CE mark
on the unit name plate, that the device complies with the essential safety requirements.

The EC declaration of conformity can be downloaded on demand via our website. Fur-
ther information is provided in chapter "Certification".

Warranty

The warranty on design, material or workmanship for the acquired device is given in the
current terms and conditions.

Here you will find our current terms and conditions.
www.keb.de/terms-and-conditions

Further agreements or specifications require a written confirmation.

Support

Through multiple applications not every imaginable case has been taken into ac-
count. If you require further information or if problems occur which are not treated de-
tailed in the documentation, you can request the necessary information via the local
KEB Automation KG agency.

The use of our units in the target products is beyond of our control and therefore
exclusively the responsibility of the machine manufacturer, system integrator or
customer.

The information contained in the technical documentation, as well as any user-specific
advice in spoken and written and through tests, are made to best of our knowledge and
information about the application. However, they are considered for information only
without responsibility. This also applies to any violation of industrial property rights of a
third-party.

Selection of our units in view of their suitability for the intended use must be done gener-
ally by the user.

Tests can only be done within the application by the machine manufacturer. They
must be repeated, even if only parts of hardware, software or the unit adjustment
are modified.

Copyright

The customer may use the instruction manual as well as further documents or parts from
it for internal purposes. Copyrights are with KEB Automation KG and remain valid in its
entirety.

Other wordmarks or/and logos are trademarks (™) or registered trademarks (®) of their
respective owners and are listed in the footnote on the first occurrence.


https://www.keb.de/terms-and-conditions
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GLOSSARY

Glossary

ov
1ph
3ph
AC
ASCL
AWG

B2B
CAN
CODESYS

CODESYS
Safety-PS
COM-
BIVERT

COMBIVIS

DC
DIN
EMC

Emergency Shutdown of a drive in emergency case

stop

Earth-potential-free common point
1-phase mains

3-phase mains

AC current or voltage

Asynchronous sensorless closed loop
American wire gauge

Business-to-business
Fieldbus system

Operating system of the standard con-
trol and programming environment
Safety programming system

KEB drive converters

KEB start-up and parameterizing soft-
ware
DC current or voltage

German Institut for standardization
Electromagnetic compatibility

(not de-energized)

Emergency Switching off the voltage supply in
switching off emergency case

EN
EtherCAT

Ethernet

FE
FSoE
GND

Head mo-
dule
HMI

IEC
IP xx

KEB-I/O
EtherCAT
SPS
KEB-I/O
EtherCAT
System
MCM

10

European standard

Real-time Ethernet bus system of the
company Beckhoff

Real-time bus system - defines proto-
cols, plugs, types of cables
Functional earth

Functional Safety over Ethernet
Reference potential, ground

Description for the bus coupler or small

control in the KEB-1/O EtherCat system.

Human machine interface (touch
screen)
International standard

Degree of protection (xx for level)

Small control system from the KEB-I1/O
system

I/O module family

American unit for large wire cross sec-
tions

MTTF
NN
PA
PE
PELV
PFD

PFH

PLC
Port

POU
RJ45

Safety Pa-
ckage
Safety PLC
Safety
PLCopen
SELV

SIL

uUSB

Mean service life to failure

Sea level

Potential equalization

Protective earth

Protective Extra Low Voltage

Term used in the safety technology (EN
61508-1...7) for the size of error proba-
bility

Term used in the safety technology (EN
61508-1...7) for the size of error proba-
bility per hour

Programmable logic controller

Part of a network address to the assign-
ment of TCP and UDP connections

Program Organization Unit

Modular connector with 8 lines

Plug in for COMBIVIS studio 6 with
safety functionally

Safety programmable logic controller
Library of the certified basic level safety
blocks

Safety Extra Low Voltage (<60V)

The security integrity level is a mea-
sure for quantifying the risk reduction.
Term used in the safety technology (EN
61508 -1...7).

Universal serial bus
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Standards for control & automation

DGUV regulation 3
DIN 46228-1
DIN 46228-4
DINIEC60364-5-54

DIN VDE 0100-729

EN1037
EN55011

EN 55021

EN60204-1
EN60439-1

EN60529
EN60664-1

EN60721-3-1

EN60721-3-2

EN60721-3-3

EN61000-2-1

EN61000-2-4

EN61000-4-2

EN61000-4-3

EN61000-4-4

EN61000-4-5

Electrical installations and equipment
Wire-end ferrules; Tube without plastic sleeve
Wire-end ferrules; Tube with plastic sleeve

Low-voltage electrical installations - Part 5-54: Selection and erection of
electrical equipment - Earthing arrangements, protective conductors and protec-
tive bonding conductors (IEC 64/1610/CD)

Low-voltage electrical installations - Part 7-729: Requirements for special instal-
lations or locations - Operating or maintenance gangways (IEC 60364-7-729);
German implementation HD 60364-7-729

Safety of machinery - Prevention of unexpected start-up; German version EN 1037

Industrial, scientific and medical equipment - Radio frequency disturbance
characteristics - Limits and methods of measurement (IEC/CISPR 11); German
version EN 55011

Interference to mobile radiocommunications in the presence of impulse noise -
Methods of judging degradation and measures to improve performance (IEC/
CISPR/D/230/FDIS); German version prEN 55021

Safety of machinery - electrical equipment of machines Part 1: General require-
ments (VDE 0113-1, IEC44/709/CDV)

Low-voltage switchgear and controlgear assemblies - Part 1: Type-tested and
partially type-tested assemblies (IEC 60439-1); German version EN 60439-1

Degrees of protection provided by enclosures (IP Code) (IEC 60529)

Insulation coordination for equipment within low-voltage systems Part 1: Princi-
ples, requirements and tests (IEC 60664-1)

Classification of environmental conditions - Part 3-1: Classification of groups of
environmental parameters and their severities - Section 1: Storage (IEC 104/648/CD)

Classification of environmental conditions - Part 3: Classification of groups of
environmental parameters and their severities - Section 2: Transportation and
handling (IEC 104/670/CD)

Classification of environmental conditions - Part 3: Classification of groups of
environmental parameters and their severities; section 3: Stationary use at
weatherprotected locations; Amendment A2 (IEC 60721-3-3); German version
EN 60721-3-3

Electromagnetic compatibility (EMC) - Part 2: Environment - Section 1: Descrip-
tion of the environment - Electromagnetic environment for low-frequency
conducted disturbances and signalling in public power supply systems

Electromagnetic compatibility (EMC) - Part 2-4: Environment; Compatibility
levels in industrial plants for low-frequency conducted disturbances (IEC 61000-
2-4); German version EN 61000-2-4

Electromagnetic compatibility (EMC) - Part 4-2: Testing and measurement
techniques - Electrostatic discharge immunity test (IEC 61000-4-2); German
version EN 61000-4-2

Electromagnetic compatibility (EMC) - Part 4-3: Testing and measurement
techniques - Radiated, radio-frequency, electromagnetic field immunity test (IEC
61000-4-3); German version EN 61000-4-3

Electromagnetic compatibility (EMC) - Part 4-4: Testing and measurement
techniques - Electrical fast transient/burst immunity test (IEC 61000-4-4);
German version EN 61000-4-4

Electromagnetic compatibility (EMC) - Part 4-5: Testing and measurement

11
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EN61000-4-6

EN61000-4-34

EN 61131-2
EN61373
EN61439-1

EN61508-1...7

EN61800-2

EN61800-3

EN61800-5-1

EN61800-5-2

EN62061

EN ISO 13849-1

UL61800-5-1

12

techniques - Surge immunity test (IEC 61000-4-5); German version EN 61000-4-5

Electromagnetic compatibility (EMC) - Part 4-6: Testing and measurement
techniques - Immunity to conducted disturbances, induced by radio-frequency
fields (IEC 61000-4-6); German version EN 61000-4-6

Electromagnetic compatibility (EMC) - Part 4-34: Testing and measurement
techniques - Voltage dips, short interruptions and voltage variations immunity

tests for equipment with mains current more than 16 A per phase (IEC 61000-4-

34); German version EN 61000-4-34

Programmable controllers - Part 2: Equipment requirements and tests (IEC 61131-2)
Railway applications - Rolling stock equipment - Shock and vibration tests (IEC 61373)
Low-voltage switchgear and controlgear assemblies - Part 1: General rules (IEC
121B/40/CDV); German version FprEN 61439-1

Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 1...7 (VDE0803-1...7, IEC61508-1...7)

Adjustable speed electrical power drive systems - Part 2: General requirements -
Rating specifications for low voltage adjustable frequency a.c. power drive
systems (VDE0160-102, IEC61800-2)

Speed-adjustable electrical drives. Part 3: EMC requirements and specific test
methods (VDE 0160-103, IEC 61800-3)

Adjustable speed electrical power drive systems - Part 5-1: Safety requirements
- Electrical, thermal and energy (IEC 61800-5-1); German version EN 61800-5-1

Adjustable speed electrical power drive systems - Part 5-2: Safety Requirements
- Functional (IEC 22G/264/CD)

Safety of machinery - functional safety of electrical, electronic and program-
mable electronic safety-related systems (VDE0113-50, IEC62061)

Safety of machinery - safety-related parts of control systems - Part 1: General
principles for design (ISO 13849-1); German version EN ISO 13849-1

American version of the EN 61800-5-1 with ,National Deviations*
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1 Basic Safety Instructions

This instrcutions for use contains the information necessary for the intended use of the
described product (control unit, operating material, software etc.).

The safety instructions can be supplemented by local, country or application-specific
safety instructions. This list is not exhaustive. Non-observance will lead to the loss of
any liability claims.

ATTENTION Hazards and risks through ignorance.

» Read the instruction manual!

» Observe the safety and warning instructions !

» If anything is unclear, please contact KEB !

1.1 Target group

This manual is written for qualified personnel from construction, project planning, ser-
vice and commissioning. Qualified personnel for the purpose of this instruction manual
must have the following qualifications:

Knowledge and understanding of the safety instructions.

* Knowledge of automation technology.

* Knowledge of functional safety.

+ Skills for the installation and assembly of electrical equipment.

* Detection of hazards and risks of the electrical drive technology.

» Understanding of the function in the used machine.

» Knowledge of the operation of the operating system Windows.

* Knowledge of the DIN IEC 60364-5-54.

» Knowledge of national safety regulations (e.g. DGUV regulation 3).

1.2 Transport, storage and proper use

The transport is carried out by qualified persons in accordance with the environmental
conditions specified in this manual. The devices shall be protected against excessive
strains.

Electronic devices contain electrostatic sensitive components.

A‘ » Avoid contact.
ESD » Wear ESD-protective clothing.

Do not store the devices

« in the environment of aggressive and/or conductive liquids or gases.
« with direct sunlight.

» outside the specified environmental conditions.

13



BASIC SAFETY INSTRUCTIONS

1.3 Installation

4 DANGER Do not operate in an explosive environment!

» The device is not intended for the use in potentially explosive envi-
ronment.

To prevent damages to the device:
* Make sure that no components are bent and/or isolation distances are changed.

*  The device must not be put into operation in case of mechanical defects. There is no
compliance with applicable safety standards any more.

* Do not allow moisture or mist to penetrate the unit.

* Avoid dust permeating the device. Allow for sufficient heat dissipation if installed in
a dust-proof housing.

* Note installation position and minimum distances to surrounding elements. Do not
cover the ventilation openings.

» Assembly according to the specified degree of protection.

* Make sure that no small parts fall into the device during assembly and wiring (drill-
ing chips, screws etc.). This also applies to mechanical components, which can lose
small parts during operation.

«  Check the reliable fit of the device connections in order to minimize contact resist-
ance and avoid sparking.

* The safety instructions are to be kept!

1.4 Electrical connection

4 DANGER Voltage at the terminals and in the device!

Danger to life due to electric shock !
» Never work on the open device or never touch exposed parts.
» For any work on the unit switch off the supply voltage and secure it
—\ [ ]
=\

against switching on.
» Install suitable protective devices for personal protection.

» Never bridge upstream protective devices (also not for test pur-
poses).

» Install all required covers and protective devices for operation.

For a trouble-free and safe operation, please pay attention to the following instructions:

* The electrical installation shall be carried out in accordance with the relevant re-
quirements.

« Cable cross-sections and fuses must be dimensioned according to the design of
the machine manufacturer. Specified minimum / maximum values may not be fallen
below /exceeded.

14



BASIC SAFETY INSTRUCTIONS E .

+  Within systems or machines the person installing electrical wiring must ensure that
on existing or new wired safe ELV circuits the EN requirement for safe insulation is
still met!

*  When using components without isolated inputs/outputs, it is necessary that equi-
potential bonding exists between the components to be connected (e.g. by the equi-
potential line). Disregard can cause destruction of the components by equalizing
currents.

1.5 Start-up and operation

When the device is installed in machines, startup (i. e. the start of the intended use) is
prohibited until it is determined that the machine complies with the machine directive;
EN 60204-1 must be observed.

*  During operation, all covers and doors shall be kept closed.
* Use only approved accessories for this device.
* Never touch terminals, busbars or cable ends.

1.6 Maintenance

The following maintenance work has to be carried out when required, but at least once
per year by authorized and trained personnel.

» Check unit for loose screws and plugs and tighten if necessary.

» Clean devices from dirt and dust deposits. Pay attention especially to cooling fins
and protective grid of the fans.

» Examine and clean extracted air filter and cooling air filter of the control cabinet.

1.7 Preventive Maintenance

4 DANGER Unauthorized exchange, repair and modifications!

Unpredictable malfunctions!

» The function of electronic devices can be affected by the setting and
parameterisation. Never replace without knowledge of the applica-
( YA~ tion.

h‘ » Modification or repair is permitted only by KEB Automation KG au-
thorized personnel.

» Only use original manufacturer parts.

» Infringement will annul the liability for resulting consequences.

15



BASIC SAFETY INSTRUCTIONS

1.8 Disposal

Electronic devices of the KEB Automation KG are exclusively professional devices for
further industrial processing (so-called B2B devices).

Unlike devices mainly used in private households, these devices may not be disposed
at the collection centres of public sector disposal organisations. They must be disposed
after the end of use in accordance with national applicable law to environmentally cor-
rect disposal of electrical and electronic equipment.

The following table lists the entry numbers by country:

Country WEEE-Reg.-No. | Manufacturer/authorized representative name
Germany 12653519 KEB Automation KG

The packaging must be feed to paper and cardboard recycling.

16
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2 Product Description

2.1 General Description

The I/O modules are intended to perform motion and speed control tasks within an Eth-
erCAT network.

The housing mount consists of an aluminum profile with an integral snap-on device
used to snap the module to a 35mm DIN mounting rail. The housing trough including the
optical fibres for the status indicators, the side face and the front is made of plastic and
contains the module. The optical fibres for the signal state indicators (LEDs) are located
next to the spring-assisted combi plug. They slightly protrude from the housing and allow
a clear diagnosis at a glance.

2.2 Intended Use

The device is only connected to internal Ethernet networks without leaving the system
and being exposed to TNVs.

2.3 Improper use

Using the device in a manner not specified by the manufacturer may affect the protec-
tion provided by the device.

17



OPERATION

3 Operation

3.1 Installation

3.1.1 Mechanical Installation

The 1/0 modules are intended for mounting rail installation (according DIN EN 50022,
35 x 7.5 mm).

3.1.1.1 To snap on a single module

» Push the module against the mounting rail from _
below, allowing the metal spring to snap in be-
tween mounting rail and mounting areas as il- Q o
lustrated. l

» Push the module against the mounting wall until
it snaps in.

3.1.1.2 To interconnect two modules

« After you have snapped the first module on the mounting rail, snap the second
module to the right in about 1cm distance to the first module on the mounting rail.

*  Push the second module along the mounting rail towards the first module until you
hear the locking device snap in.

3.1.1.3 To disconnect two modules

e Push down the unlock button of the module to be disconnected from the module
to the left of it.

*  Push the module to be removed to approx. 1 cm distance.

18
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3.1.1.4 To take down a single module

* Push the module up and against the metal
spring located on the under-side of the rail i .
guide.

» Tip the module away from the mounting rail as b o
shown in the illustration. o

»  Pull the module down and out of the mounting L
rail.

.

3.1.2 Mounting and distances

The device is designed for DIN-rail mounting in closed cabinets and the like that provide
protection against fire risks, environmental conditions and mechanical effects.

The mounting rail is mounted horizontally. The socket connector of the modules point
forward. In order to ensure sufficient ventilation through the convection slots of the mod-
ules, the minimum distance of 20 mm upwards and 35 mm to adjacent devices and con-
trol cabinet surfaces must not be fallen below. The lateral distance to external devices
and control cabinet surfaces must not be less than 20 mm.

[5]

&l

35

Figure 1:  Mounting and distances
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3.1.3 Electrical Installation

Module interconnection

The different modules connect electrically by pushing the individual modules together.
This automatically connects them to the EtherCAT bus system and supplies power to
the EtherCAT communication modules. Please note that the maximum current supplied
by the bus coupler limits the number of KEB I/O modules you may connect to a single
block.

The module does not require external supply with 24Vdc. It is supplied via the internal
E-bus connector.

A functional equipotential bonding serves, among other things, the large-surface deri-
vation of disturbances. This improves the interference immunity while simultaneous re-
duction of emitted interference. This is done via a metallic foot in case of C6 Remote 1/0O
modules, which locks into position on the mounting rail during mounting. The module
does not require external supply with 24Vdc. It is supplied via the internal E-bus con-
nector.

A functional equipotential bonding serves, among other things, the large-surface deri-
vation of disturbances. This improves the interference immunity while simultaneous re-
duction of emitted interference. This is done via a metallic foot in case of C6 Remote 1/0
modules, which locks into position on the mounting rail during mounting. The module
requires only 24Vdc and converts the communication between different bus systems.

The module does not require external supply with 24Vdc and is supplied via the internal
E-bus connector.

ATTENTION Undefined conditions due to HF interference.

Pay attention on large well conducting connections between

* mounting rail and mounting plate,
* mounting plate and earthing.
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4 PROFINET-PN-Slave

4.1 Front/ side view

, Ce

3

4

5

6 KEB-I/O 00C6CH1-0200
MFI Profinet Slave

Temperature 55°C max.

Link © I
Link © I

KEB Automation KG
Sudstrakke 38, D-32683 Bamtrup
www keb de

Status LEDs

PROFINET interface 1
PROFINET interface 2
Grounding/shield connection

Identification clip

Release lever

E-bus connector
Module locking / E bus
Figure 2:  PROFINET-DP 00C6CH1-0200

AWM=
(N ||,

4.2 Terminals

The module needs no separate 24V connector. Power is supplied to the module through
the E-bus connector.

4.3 Status LEDs

4.3.1 ,,EtherCAT Run“ LED
The LED labelled ,EtherCAT Run” indicates the state of the EtherCAT ASIC.

Status LED, flash code Explanation

Init Red, on Initializing, no data exchange

Pre-Op Red/green, 1:1 Pre-operational, no data exchange
Safe-Op | Red/green, 3:1 Safe operation state, inputs readable
Op Green, on Operational, unrestricted data exchange
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4.3.2 ,,PROFINET“ LED
The ,PROFINET-LEDs* display the status of the module regarding to PROFINET.

4.3.21 SF LED
The LED with the identification ,SF* (System Fault) has the following meaning.
LED, flash code Explanation
Red, on System failure
Off System working OK
4.3.2.2 BF LED
The LED with the identification ,BF* (Bus Fault) has the following meaning.
LED, flash code Explanation
Red, on Bus not communicating
Off Bus OK

4.3.2.3 RJ45-Port LEDs

« LED CHO

Link

The LED on channel 0 with the identification ,Link” has the following meaning:
LED, flash code Explanation
Green, on Link status active
Off No link detected

RX/TX

The LED on channel 0 with the identification ,RX/TX* has the following meaning:
LED, flash code Explanation
Yellow, on Communication active
Off No communication
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+ LED CH1
Link
The LED on channel 1 with the identification ,LINK” has the following meaning:

LED, flash code Explanation
Green, on Link status active
Off No link detected

RX/TX
The LED on channel 1 with the identification ,RX/TX" has the following meaning:
LED, flash code Explanation

Yellow, on Communication active

Off No communication

4.3.3 Function

The module PROFINET-PN slave is a gateway EtherCAT/PROFINET-PN. It enables the
data exchange between EtherCAT system and PROFINET-PN system.

4.3.3.1 Data

The module provides up to 384 byte for user data. The size may be selected via the pdo
assignment table.

Expert Process Data | Process Data | Startup Parameters | = EtherCAT /O Mapping | Status | &
Sync Manager: 4 Add (4 Edit X Delete
SM  Size Type PDO List:
0 0 Mailbox Out Index Size Name Fl.  SM
1 0 Mailbox In 16#16 2.0 ControlWord process data map 2
16%16 2.0 OUtpUE_2_Bytes process data 2
3 384 Inputs 16#16 4.0 Output_4_Bytes process data 2
16#16 8.0 Output_8_Bytes process data 2
1616 16.0 Output_16_Bytes process data 2
16#16  32.0 Output_32_Bytes process data 2
16%16  64.0 OUtput_64_Bytes process data 2
16#16  128.0 Output_128_Bytes process dat 2
16#16  128.0 Output_128_Bytes process dat 2
16%#1A 2.0 Statusword process data mapp 3
16#1A 2.0 Input_2_Bytes process data m 3
PDO Assignment (16#1C12); 4 Insert [ Edt X Delte & Move Up_# Move Down
v 161600 PDO Content (16#1600)
v 1641601 Index Size Of.. Name Type
v16#1602 16#7000:0 1.0 0.0 Reservedl USINT
P USACE 16#7000:0 1.0 1.0 Reserved2 USINT
v 161604 20
v 16#1605
¥ 16#1606
v 16#1607
v 1641608
Download
PDO Assignment ] PDO Configuration
Figure 3:  Expert Process Data
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The PDO assignments are divided into different data sizes from 2 Bytes up to 128 Bytes.

24

Variable Data type Number Explanation
2 Bytes Input USINT 2 2 Bytes Input Module
4 Bytes Input USINT 4 4 Bytes Input Module
8 Bytes Input USINT 8 8 Bytes Input Module
16 Bytes Input USINT 16 16 Bytes Input Module
32 Bytes Input USINT 32 32 Bytes Input Module
64 Bytes Input USINT 64 64 Bytes Input Module
128 Bytes Input USINT 128 128 Bytes Input Module
2 Bytes Output USINT 2 2 Bytes Output Module
4 Bytes Output USINT 4 4 Bytes Output Module
8 Bytes Output USINT 8 8 Bytes Output Module
16 Bytes Output USINT 16 16 Bytes Output Module
32 Bytes Output USINT 32 32 Bytes Output Module
64 Bytes Output USINT 64 64 Bytes Output Module
128 Bytes Output USINT 128 128 Bytes Output Module
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4.3.3.2 Module start up parameters

The module can be configured with the following parameters from the EtherCAT internal

bus:
Index in Ether- .
Parameter name CAT OD Data type | Length Explanation
. USINT Name of station as array of

StationName #x8000 ARRAY 8 byte 8 bytes

USINT IP address to be assigned
IPAddress #x8001 ARRAY 4 byte to station as 4 octet array.

USINT Subnet mask to be as-
SubnetMask #x8002 ARRAY 4 byte |signed to station as 4 octet

array.

USINT Default gateway to be as-

Default Gateway #x8003 ARRAY 4 byte |signed to station as 4 octet

array.
Bitmask that enables the
configuration of feature of
the module.

If least significant bit is
high, the EtherCAT status
of the EtherCAT internal

] . bus is exported to the ex-
ConfigurationFlags #x8010 UINT |2byte |ternal bus in the first byte

of the Input Mapping of the
external fieldbus protocol.

The default value for this
parameter is 0x00000001

(exporting enabled).

4.3.3.3 Module control word

Two bytes are provided to allow to control the behavior of the module during data ex-
change. Reserved for future use.

Index/Sub
Variable name | Index in Ether- | Data type | Length Explanation
CAT OD
Reserved1 #x7000:1 USINT 1 byte free
Reserved2 #x7000:2 USINT 1 byte free
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4.3.3.4 Module status word

Two bytes are provided for monitoring the status of the module during data exchange.

Index/Sub
Variable name |Index in Ether-| Data type | Length Explanation
CAT OD

Lin status of PROFINET port 0
LinkStatusPort0 #x6000:1 BOOL 1 Bit |True = cable connected
False = cable disconnected

Link status of PROFINET port 1
LinkStatusPort1 #x6000:2 BOOL 1 Bit |True = cable connected
False = cable disconnected

Communication error master ->
slave (PROFINET external bus)

True = error
False = communication OK

IOReadError #x6000:3 BOOL 1 Bit

Communication error slave ->
master (PROFINET external

IOWriteError #x6000:4 BOOL | 1Bit |bus)
True = error

False = communication OK

Reserved #x6000:6 USINT | 1 byte |Reserved for future use

4.3.3.5 Configuration of the data module

The following files are needed to configure the module:

File name Explanation

KEB_C6_MFI_Profinet.xml ESI file for internal EtherCAT slave

GSDML configuration file of the PROFINET

KEB_ C6 MFI_Profinet. GSDML.xml
- = = — slave

The number and length of the data modules can be configured. The ratio of input data
to output data is always 1:1. Select the required data modules in the respective config-
urators.

Make sure that the configuration of the EtherCAT side and the PROFIBUS side
ﬂ is identical.

26



PROFINET-PN-SLAVE E .

4.3.3.6 PROFINET
The file KEB_C6_MFI_Profinet_ GSDML.xml is required for the configuration of the
PROFINET. This file must be imported into the used PROFINET master configurator.

Example:
Siemens S7 as PROFINET master, configuration with step 7.

Installation of the GSDML file.
In Siemens TIA portal, go to Options ->Install general description files

line §f Options §|Tools Window Help

oonline ¥ Gooffline a2 meE e — 1]

& Show referenic 1o rl (2! ' H _J Device overview

[ Global libraries 4 R [woduie =T

Ead [l 0 1

- PLC_1 0 2
5 6 MPIUDP interface_1 v 2x1
Pl DPinterface_1 v 22
= » PROFINET interface_1 0 2X3

0o 3

0o 4

o 5

Go to the folder containing the file and select it.

Install general station description file

Source path: [ { | \Zl

Content of imported path

] File Version Language Status

[<] i P2 ]
nsta | | Cancel |
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The file is transferred into the system with clicking ,Install* in the following view:

Install general station description file

Source path: | CllworkiGSDML | \Zl

Content of imported path

Version Language Status Info

SDML-V2.33-KEB-C6_MFI-PNS-c 11/12712017.. English, Ger... PROFIMET L.

| install ) Cancel

A new ,KEB' file was opened in other field devices/PROFINET 10/Gateway/KEB Auto-
mation/C6/Head Module during installation:

v | Catalog

et )
[CFilter

» [l Controllers

v [ HMI

» [ PC systems
» [ Drives & starters
» [ifi Network components
» [ Detecting & Monitoring
» [ Distributed 10
~ [ Field devices
» [ AS-Interface slaves
~ [ Other field devices
» [ Additional Ethemet devices
~ [ PROFINET IO
» [ Drives
» [ Encoders
~ [[j Gatevay
v [ Siemens AG
~ [ KEB Automation KG

- (mlits
e

i |E C6 Multi Fieldbus Interface ,
] P_[l odure
» [ o

» [ Ident Systems
» [ Sensors
» [ PROFIBUS DP

Installation of the GSDML file is completed.
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Hardware configuration

After you have added one instance of the new installed unit for configuration, this can
be configured as follows:

C6-MFI u
C6 Multi Fiel...
i'%%%'i”w

PLC_1

PLC 1
CPU319-3P...

With double-click on the C6-MFI device, you go to the unit properties, where the relevant
properties can be set.

PROFINET interface [X1]

General

Name: |FNHO

Comment: ~

Ethernet addresses

Interface networked with

Subnet: | PN/IE_1 [~]

[ Add new subnet

IP protocol

Museip protocol

(&) setlPadd
Paddress: | 192.168.1 .1
Subnet .- —

Use router

Routeraddress: |0 .0 .0 .0
() IPaddress is set directly at the device

PROFINET

= INET device name automatically

OFINET device name | c6-mii

Converted name: [c

d

Device number: |1 |

Here you can assign an IP address to the station, and change the PROFINET device
name, if you want to change it from the default value c6-mfi. The name you assign here
must match the corresponding name that you assign in configuration parameter #x8000
(Station name) in the EtherCAT startup parameter. The IP address/Subnet mask/Router
address configured here will always prevail over the corresponding parameter #x8001,
#x8002 and #x8003 unless the radio button “IP address is set directly at device” is
checked.
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Process data configuration

The available process data are listed under other field devices/PROFINET 10/Gateway/
KEB Automation/C6/Module

« [ g Other field devices
» (i Additional Ethernet devices
« [ PROFINET 10
v (g Drives
v [ Encoders
« [} Gateway
» i Siemens AG
~ [ KEB Automation KG
"

« [ Head module

Module
v (g Input Modules
L Output Modules

Select the desired Input/Output Modules and insert them in the “Device Overview”:

t" Madule ... | Rack Slot | address | Q address | Type Article nurnber
¥ C6-MFI o o C6 Multi Fieldbus I..  00.C6.CH1-0200
r FNHO o 0x1 C6-MFI
2 Bytes ESMstatus o 1 68_.69 2 Bytes Input
2 Bytes Input_2 o 2 70..71 2 Bytes Input
4 Bytes Input_1 o 3 72..75 4 Bytes Input
8 Bytes Input_1 o 4 76..83 8 Bytes Input
16 Bytes Input_1 o 5 8499 16 Bytes Input
32 Bytes Input_1 o 6 100..131 32 Bytes Input
64 Bytes Input_1 o 7 132..195 64 Bytes Input
64 Bytes Input_2 o 8 196259 64 Bytes Input
64 Bytes Input_3 o £ 260323 64 Bytes Input
64 Bytes Input_4 o 10 324387 64 Bytes Input
64 Bytes Input_5 o 11 388..451 64 Bytes Input
o 12
2 Byte Output_1 o 13 6465 2 Byte Output
4 Bytes Output_1 o 14 66..69 4 Bytes Output
8 Bytes Output_1 o 15 7077 8 Bytes Output
16 Bytes Output_1 o 16 78..93 16 Bytes Output
32 Bytes Output_1 o 17 94_125 32 Bytes Output
64 Bytes Output_1 o 18 126..189 64 Bytes Qutput
64 Bytes Output 2 o 19 190..253 64 Bytes Qutput
64 Bytes Output_3 o 20 254317 64 Bytes Output
64 Bytes Output_4 o 21 318..381 64 Bytes Output
64 Bytes Output_5 o 22 382..445 64 Bytes Output
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After completing the settings, the new hardware configuration is transferred to the con-
troller, selecting Online/Download to device.

1 | Online |Options Tools Window Help
A & Goonline Crl+K E

&Y Go offline Ctrl+h

B sSimulation ’

[ 1] Download to device
ended download to device...

ect  Download user program to r'.-;lemory Card

fil m Jpload from device (software
Upload device as new station (hardware and software)...
Backup from online device
2tz
HMI Device maintenance »
ita| A7 Accessible devices.. Ctri+U
A start CPU Ctri+Shift+E
IR stop CPU Ctrl+Shift+Q
= Online & diagnostics Ctri+D
B R
EtherCAT

Corresponding PDOs are available for the configuration of EtherCAT process data:

Index Output variable Index Input variable
0x1600 Control word 0x1A00 Status word
0x1601 Output_2 Bytes 0x1A01 Input_2_ Bytes
0x1602 Output_4 Bytes 0x1A02 Input_4 Bytes
0x1603 Output_8 Bytes 0x1A03 Input_8 Bytes
0x1604 Output_16_Bytes 0x1A04 Input_16_Bytes
0x1605 Output_32_ Bytes 0x1A05 Input_32_Bytes
0x1606 Output_64_Bytes 0x1A06 Input_64_Bytes

When the PROFINET module is for configuration, the process data length to be used
can be adjusted in the range process data of the module in COMBIVIS studio 6. This
adjustment must agree with the adjustment of the PROFINET slave in the used PROF-
INET configurator.
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In COMBIVIS studio 6, after adding the device KEB_C6_MFI_Ethercat_Profinet mod-
ule, enable expert setting in the General tab.

[T] KEB_C6_MFI_Ethercat_Profinet_00_C6_CH1_0200_ X
General ExpertProcess Data  Process Data  Startup Parameters %= EtherCAT IO Mapping  Status 0 Information
Address Additigna

EtherCAT

AutoInc Address =1l =

Enable Expert Settings

EtherCAT Address 1002 = [] optiams

Distributed Clock

Startup checking [* Timeouts

DC cyclic unit control: assign to local pC
Watchdog

Then select the suitable PDO mapping corresponding to the one selected for the PROF-
INET device:

ﬂ KEB_C6_MFI_Ethercat_Profmet_00_C6_CHI_0200_ x
Genersl ExpertProcessDala ProcessDats StartpParsmeters W8 EcherCAT [/OMagong Stats @) Information

Sync Manager: o Asd (5t X Deiste
5M Size Type PO L
] 0 Mailbox 0wt Index Size  Mame Fags M
1 @ Mailbox in [it=18aa £ 3]
L | 1601601 2.0 Ouiput_2_Bytes process duta mapping z
) 128 Gnputs 1551602 40 Dutpet_4_Bytes process data mapping z
1621603 .0 Output_8_Bytes process data mapping 2
1621604 16.0 Output_L6_Bytes process dats mappin 2
1621605 3.0 Output_32_Bytes process dita mappin z
16@1606 4.0 Output_64_Bytes process dits mappin 1
16F1A00 2.0 SatusWord prodess data maging 3
1621401 20 Input_2_Bytes process data mapping 3
1621A02 40 Input_4_Bytes process data mapping -1
I81A0) 8.0 Input_8_Bytes process dats mapping 3
1681404 16,0 Input_16_Bytes process data mioping 3
1681405 320 Iaput_32_Bytes procedd data midding 3
1621806 540 Input_§4_Bytes process data magping 3
DO Asgignment (1621012 B 3 v Do
W 1631600 2
el 1641501 Sze Offs Mame Type
B [ECLIED T4 04 eservedi USNT |
W 160y 16a7000:02 18 L0 Reservedd USINT
W 16RI604 28
w 1681605
W 1621608
——

Leave the check box “Download PDO Assignment” selected.
Startup parameter configuration

The startup parameter can be configured selecting the “Startup Parameters” tab and
then pressing the “Add” button:

G Expert Process Data  Process Data  Startup Parameters & EtherCAT 10 Mapping  Status @ In
gk Add Edit 2 Delete 4 Move Up Mave Down

Line  IndexSubindex Mame  Value Bitlength  Abortif error  Jump to line if error Mex
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The following dialog is displayed:

= 16#8000:16=00 StationName

116701 SublIndex 001 RW USINT  16%00
116=02 SubIndex 002 RW USINT 16500
116=03 SubIndex 003 RW USINT  16%00
116704 SubIndex 004 RW USINT 16700
116705 SublIndex 005 RW USINT  16%00
:16=06 SubIndex 006 RW USINT  16=%00
11607 SubIndex 007 RW USINT  16=00
116708 SubIndex 008 RW USINT  16=%00

+- 16#8001:16%00 IPAddress
+ - 16#8002:16=00 SubnetMask
+ - 16%8003:16%00 DefaultGateway

1628010:16200  ConfigurationFlags RW UINT

Name \ConﬁgurationHags ]
Index: 162 8010 ] Bitlength: 16
SubIndex: 162 0 =5 Value: 0 =¥

-

Cancel

[[] Complete Access [] Byte Array

Here you can add the values for StationName, IP Address, SubnetMask and Default
Gateway.

If the parameter StationName is added, it must match the one inserted in the PROFINET
configuration in TIA Portal. If not set, the default name “c6-smart” will be used.

The parameters IP Address, SubnetMask and Default Gateway are not mandatory to be
set, and if not they will be used from the one assigned by the PROFINET master.
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4.4 PROFINET-PN-Slave Technical Data

Material No. 00C6CH1-0200

Fieldbus1 (system) EtherCAT 100 Mbit/s
EtherCAT file KEB_C6_MFI.xml
Fieldbus2 PROFINET-PN-Slave
Implementation type NetX

Connector 2 RJ 45 Ethernet connector
Baud rate max. 100 Mbit/s
Recognition automatically

Addressing via EtherCAT variable
WxHxD 25x120x90mm

Installation 35mm DIN mounting rail
Controller ASIC ET1200

Connector 10-pin system plug in side wall (E bus connector)
Term. module not required

not required, occurs via the internal E bus connector. Volt-

Voltage supply age supply must occur via the SELV/PELYV circuit.

E-bus load 400mA
L . modules electrically insulated from one another and from
Electrical insulation
the bus
Storage temperature -25°C...+70°C

Operating temperature | 0°C...+55°C

Relative humidity 5%...95% without condensation
Weight 120 g
Degree of protection IP20 (not evaluated by UL)

Interference immunity Zone B

Pollution degree Degree Il

Maximum operating alti-
tude

Table 1: PROFINET-PN-Slave - Technical data

2000 m

34



ETHERCAT-EC-SLAVE E .

5 EtherCAT-EC-Slave

5.1 Front

ce

KEB| _/

KEB-/O 00C6CH1-0300
MFI EtherCAT Slave
Temperature 55'C max.

L/AIn © I
L/A Qut® I

KEB Automation KG
Sudstrake 38, D-32683 Barntrup
www keb.de

Status LEDs

EtherCAT interface 1
EtherCAT interface 2
Module locking / E-bus 8 | Grounding/shield connection
Figure 4:  EtherCAT-EC 00C6CH1-0300

Identification clip
Release lever

N[O o

E-bus connector

AW IN|-

5.2 Terminals

The module needs no separate 24V connector. Power is supplied to the module through
the E-bus connector.
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5.3 Status LEDs

5.3.1 ,,EtherCAT Run“ LED

The LED with the identification ,EtherCAT Run“ indicates the state of the EtherCAT
ASIC.

Status LED, flash code
Init Red, on

Explanation

Initializing, no data exchange

Pre-Op Red/green, 1:1 Pre-operational, no data exchange
Safe-Op | Red/green, 3:1 Safe operation state, inputs readable
Op Green, on Operational, unrestricted data exchange

5.3.2 ,,EtherCAT"“ LED

5.3.2.1 RUN LED

5.3.2.2 ERRLED

36

The ,EtherCAT-LEDs" display the status of the module regarding to EtherCAT.

The GREEN LED with the identification ,RUN* has the following meaning:

LED, flash code

Explanation

Off

The device is in state INIT

Blinking The device is in state PREOPERATIONAL
Single Flash The device is in state SAFEOPERATIONAL
On Device is in operational status

The RED LED with the identification ,ERR" has the following meaning:

LED, flash code Explanation

On Application controller failure

Double Flash Process Data Watchdog Timeout/EtherCAT Watchdog Time-
out

Single Flash Local Error

Blinking Invalid configuration/General Configuration Error
(Example: State change commanded by master is impossible
due to register or object settings).
It is recommended to check and correct settings and hard-
ware options.

Off No Error - EtherCAT communication is in working condition.
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5.3.2.3 RJ45-Port LEDs

5.3.3 Function

5.3.3.1 Data

« LEDCHO
L/A

KEB| _

The LED on channel 0 with the identification ,L/A” has the following meaning:

LED, flash code

Explanation

On

Link detected/no activity

Off

No link detected

Flickering

Link detected/activity

+ LED CH1
L/A

The LED on channel 1 with the identification ,L/A” has the following meaning:

LED, flash code

Explanation

On

Link detected/no activity

Off

No link detected

Flickering

Link detected/activity

The module EtherCAT-EC slave is a gateway EtherCAT/EtherCAT. It enables the data
exchange between EtherCAT system (internal eBus) and an other EtherCAT system

(external).

The module provides up to 384 byte for user data. The size may be selected via the pdo

assignment table.

Expert Process Data | Process Data | Startup Parameters | = EtherCAT 1/0 Mapping | status | &

Sync Manager

4k Add [#Edit X Delete

SM  Size Type PDO List:
0 0 Mailbox Out Index Size Name Fl.  SM
1 0 Mailbox In 16#16 2.0 ControlWord process data map 2
16%16 2.0 OUtpUE_2_Bytes process data 2
3 384 Inputs 16#16 4.0 Output_4_Bytes process data 2
1616 8.0 Output_8_Bytes process data 2
1616 16.0 Output_16_Bytes process data 2
16#16  32.0 Output_32_Bytes process data 2
16%16  64.0 OUtput_64_Bytes process data 2
16#16  128.0 Output_128_Bytes process dat 2
16#16  128.0 Output_128_Bytes process dat 2
16#1A 2.0 Statusword process data mapp 3
16%1A 2.0 Input_2_Bytes process data m 3
PDO Assignment (16#1C12): 4 Insert [ Edt X Delte & MoveUp & Move Down
v 161600 PDO Content (16#1600)
vI16#1601 Index Size Of.. Name Type
v/ 16#1602 16#7000:0 1.0 0.0 Reservedl USINT
V11641603 1647000:0 1.0 1.0 Reserved2 USINT
v 161604 20
v 16#1605
v 161606
v 16#1607
v 16#1608

Download

PDO Assignment [ PDO Configuration

Figure 5:  Expert Process Data

The PDO assignments are divided into different data sizes from 2 Bytes up to 128 Bytes.
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Variable Data type Number Explanation
2 Bytes Input USINT 2 2 Bytes Input Module
4 Bytes Input USINT 4 4 Bytes Input Module
8 Bytes Input USINT 8 8 Bytes Input Module
16 Bytes Input USINT 16 16 Bytes Input Module
32 Bytes Input USINT 32 32 Bytes Input Module
64 Bytes Input USINT 64 64 Bytes Input Module
128 Bytes Input USINT 128 128 Bytes Input Module
2 Bytes Output USINT 2 2 Bytes Output Module
4 Bytes Output USINT 4 4 Bytes Output Module
8 Bytes Output USINT 8 8 Bytes Output Module
16 Bytes Output USINT 16 16 Bytes Output Module
32 Bytes Output USINT 32 32 Bytes Output Module
64 Bytes Output USINT 64 64 Bytes Output Module
128 Bytes Output USINT 128 128 Bytes Output Module

5.3.3.2 Module start up parameters

The module can be configured with the following parameters from the EtherCAT internal
bus:

Index in
P t Data t Length Explanati
arameter name EtherCAT OD ata type eng xplanation

Bitmask that enables the
configuration of feature of
the module.

If least significant bit is
high, the EtherCAT status
of the EtherCAT internal

bus is exported to the ex-
ConfigurationFlags #x8010 UINT |2 byte ternal bus in the first byte

of the Input Mapping of the
external fieldbus protocol.

The default value for this
parameter is 0x00000001

(exporting enabled).
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5.3.3.3 Module control word

Two bytes are provided to allow to control the behavior of the module during data ex-
change. Reserved for future use.

Index/Sub
Variable name Index in Data type | Length Explanation
EtherCAT OD
Reserved1 #x7000:1 USINT 1 byte |Not used
Reserved2 #x7000:2 USINT 1 byte |Not used

5.3.3.4 Module status word

Two bytes are provided for monitoring the status of the module during data exchange.

Index/Sub
Variable name Indexin | Data type | Length Explanation
EtherCAT OD

Lin status of EtherCAT port 0
LinkStatusPort0 #x6000:1 BOOL 1 bit | True = cable connected
False = cable disconnected

Link status of EtherCAT port 1
LinkStatusPort1 #x6000:2 BOOL 1 Bit | True = cable connected
False = cable disconnected

Communication error master ->
slave (EtherCAT external bus)

True = error
False = communication OK

IOReadError #x6000:3 BOOL 1 bit

Communication error slave ->
master (EtherCAT external bus)

True = error
False = communication OK

IOWriteError #x6000:4 BOOL 1 bit

Status of the ESM relative to
EtherCAT external bus.

The possible values are:
1, Init*

2 ,Pre-Operational®

3 ,Bootstrap”

4 ,Safe-Operational”

8 ,Operational®

ESM_Status #x6000:6 USINT | 1 byte
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5.3.3.5 Configuration of the data module

The following files are needed to configure the module:

File name Explanation

KEB_C6_MFI_Ethercat.xml ESI file for the internal EtherCAT slave

KEB_C6_MFI_Ethercat External.xml |ESI file for the external EtherCAT slave

The number and length of the data modules can be configured. The ratio of input data
to output data is always 1:1. Select the required data modules in the respective config-
urators.

Make sure that the configuration of the EtherCAT internal e-bus side and the
ﬂ EtherCAT external side is identical.

5.3.3.6 EtherCAT external bus

EtherCAT
Corresponding PDOs are available for the configuration of EtherCAT process data:
Index Output variable Index Input variable

0x1600 Control word 0x1A00 Status word
0x1601 Output_2_Bytes 0x1A01 Input_2_Bytes
0x1602 Output_4 Bytes 0x1A02 Input_4 Bytes
0x1603 Output_8_Bytes 0x1A03 Input_8_Bytes
0x1604 Output_16_Bytes 0x1A04 Input_16_Bytes
0x1605 Output_32_Bytes 0x1A05 Input_32_Bytes
0x1606 Output_64_Bytes 0x1A06 Input_64_ Bytes
0x1607 Output_128 Bytes 0x1A07 Input_128 Bytes
0x1608 Output_128 Bytes 0x1A08 Input_128 Bytes
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In COMBIVIS studio 6, after adding the device KEB_C6_MFI_Ethercat_Ethercat mod-
ule, enable expert setting in the General tab:

(] KEB_C6_MFI_Ethercat_Profinet_00_C6_CH1_0200_ X
General Expert Process Data  Process Data  Startup Parameters %= EtherCAT IjO Mapping  Status 0 Information
Address Additigga

EtherCAT ™

AutoIncAddress -1 =

Enable Expert Settings

EtherCAT Address 1002 = [] optrams

Distributed Clock

Startup checking [ Timeouts

DC cyclic unit control: assign to local pC
Watchdog

Then select the suitable PDO mapping corresponding to the one selected for the PROF-
INET device:

] KEB_C6_MFI_Ethercat_Profimet_00_C6_CH1_0200_ X
Gerersl ExpertProcessDala Process Dats  StwrtupPacameters B8 EtherCAT [/OMacong Stats ) bnformation

Syne Manager: o Add [ Edt 3¢ Delete
5M Size Type PO Lt
0 0 Mailbax Out Index Size  Mame Fllgs M
L 0 Mailbox In LT EX] E]|
T | 1691601 2.0 Output_2_Bytes process dath madping E]
] 128 leputs 1621502 4.0 Output_4_Bytes process dats mapping 2
1621603 8.0 Output_8_Bytes process data mapping Pl
161504 160 Ouiput_l8_Bytes process data mappin 2

11805 J.0 Output_32_Bytes process dits mappin z
: 0 Dutpat_§4_Bytes process dies mappin
20 RatusWised precess data magping

20 Input_2_Bytes process datamapping

3
3
4.0 Input_4_Bytes process data mapping 1
8.0 Input_8_Bytes process data mapping 3
16.0 Input_16_Bytes process data mapping 3
320 Inpet_32_Bytes process data magping

&40 Input_64_Bytes process data mapping 3

PDO Asgignmant (1621012
w 1672600

bd 1621501 Index Sae  Offs Mame Type

= b [ELLCIER 4 04 Reervedi USINT |
ke 6a700:02 10 10 Reservedd usT
ST o+

vl 168 1605

vl 1622605

Download
[ P00 Assignment J [ POO Configuration

Leave the check box “Download PDO Assignment” selected.

Startup parameter configuration

The startup parameter can be configured selecting the “Startup Parameters” tab and
then pressing the “Add” button:

G Expert Process Data  Process Data  Startup Parameters 2 EtherCAT [JO Mapping  Status @ In
gk Add Edit X Delete 4 Move Up Mawve Down

Line Index:Subindex Marme  Value Bitlength  Abortif error  Jumpto line if error  MNex

Here you can change the values for parameter ConfigurationFlags.
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5.4 EtherCAT-EC-Slave Technical Data

Material No.

00C6CH1-0300

Fieldbus1 (system)

EtherCAT 100 Mbit/s

EtherCAT file

KEB_C6_MFI_EtherCAT.xml

Fieldbus2

EtherCAT Slave

Implementation type

NetX

Connector

2 RJ 45 Ethernet connector

Baud rate

max. 100 Mbit/s

Recognition

automatically

Addressing

Topological or via EtherCAT Device Alias (set by Ether-
CAT master in external bus)

WxHxD

25x120x90mm

Installation

35mm DIN mounting rail

Controller

ASIC ET1200

Connector

10-pin system plug in side wall: E bus connector

Term. module

not required

Voltage supply

not required, occurs via the internal E bus connector. Volt-
age supply must occur via the SELV/PELYV circuit.

E-bus load

400mA

Electrical insulation

modules electrically insulated from one another and from
the bus

Storage temperature

-25°C...+70°C

Operating temperature

0°C...+55°C

Relative humidity

5%...95% without condensation

Weight

120 g

Degree of protection

IP20 (not evaluated by UL)

Interference immunity Zone B

Pollution degree Degree Il

Maximum operating alti- 2000 m

tude

Table 2: EtherCAT-EC-Slave - Technical data
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6 ETHERNET/IP-EI-Slave

6.1 Front

Ce

“ia W N

KEB _/

KEB-/O 00CBCH1-0400
MFI EtherNet/IP
Temperature 55C max.

KEB Automation KG
Sidsiralte 38, D-32683 Bamtrup
www keb.de

1 Identification clip 5 Status LEDs

2 Release lever 6 ETHERNET interface 1

3 E bus connector 7 ETHERNET interface 2

4 Module locking / E bus Grounding/shield connection

Figure 6:  Ethernet/IP-El 00C6CH1-0400

6.2 Terminals

The module needs no separate 24V connector. Power is supplied to the module through
the E-bus connector.
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6.3 Status LEDs

6.3.1 ,,EtherCAT Run“ LED

ETHERNET/IP-EI-SLAVE

The LED labelled ,EtherCAT Run® indicates the state of the EtherCAT ASIC.

Status LED, flash code Explanation

Init Red, on Initializing, no data exchange

Pre-Op Red/green, 1:1 Pre-operational, no data exchange
Safe-Op | Red/green, 3:1 Safe operation state, inputs readable
Op Green, on Operational, unrestricted data exchange

6.3.2 ,ETHERNET/IP“ LED

The ,ETHERNET/IP-LEDs" display the status of the module regarding to ETHERNET/

IP.

6.3.2.1 MS LED (Module Status LED)

The LED with the identification ,MS* has the following meaning:

LED, flash code

Explanation

Off

No power supplied to module

Flashing green/red

Device is performing its power up testing

Flashing green

Standby, the device has not been configured

Green Device is in operational status
Flashes red Device has detected minor fault
Red Device has detected major fault

6.3.2.2 NS LED (Network Status LED)

44

The LED with the identification ,NS” has the following meaning:

LED, flash code

Explanation

Off

No power supplied to device or no IP address assigned

Flashing green

IP address assigned to device, but no connection estab-
lished or previous established connection has timed out

Green

At least a connection to the device has been established

Flashing green/red

Power On Self Test

Red

The device is in conflict mode
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6.3.2.3 RJ45-Port LEDs

« LED CHO

Link

The LED on channel 0 with the identification ,Link” has the following meaning:
LED, flash code Explanation
Green, on Link status active
Off No link detected

Act - RXITX

The LED on channel 0 with the identification ,Link” has the following meaning:
LED, flash code Explanation
Yellow, on Communication active
Off No communication

« LED CH1

Link

The LED on channel 1 with the identification ,LINK” has the following meaning:
LED, flash code Explanation
Green, on Link status active
Off No link detected

Act - RXITX

The LED on channel 1 with the identification ,ACT” has the following meaning:
LED, flash code Explanation
Yellow, on Communication active
Off No communication
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6.3.3 Function

The module ETHERNET/IP-EI slave is a gateway EtherCAT/Ethernet/IP-El. It enables
the data exchange between EtherCAT system and Ethernet/IP-El system.

6.3.3.1 Data

The module provides up to 384 byte for user data. The size may be selected via the pdo
assignment table.

Expert Process Data | Process Data | Startup Parameters | = EtherCAT /0 Mapping | Status | €
Sync Manager: 4 Add (4 Edit % Delete

SM  Size Type (EDLzE
0 0 Mailbox out Index Size Name Fl.. SM
1 0 Mailbox In 16%16 2.0 ControlWord process data map
16216 2.0 Output_2_Bytes process data
3 384 Inputs 16#16 4.0 Output_d4_Bytes process data

16%16 8.0 Output_8_Bytes process data

16#16  16.0 Output_16_Bytes process data

16#16  32.0 Output_32_Bytes process data
16#16  64.0 OUtput_64_Bytes process data
16#16  128.0 Output_128_Bytes process dat
1616  128.0 Output_128_Bytes process dat
16#1A 2.0 StatusWord process data mapp
16#1A 2.0 Input_2_Bytes process data m

PDO Assignment (16#1C12); 4 Insert [/ Edit_X Delete_# Move Up_& Move Down

VI16#1600 PDO Content (16#1600):
vI16#1601

Index Size Of.. Name Type
v/ 16#1602 16#7000:0 1.0 0.0 Reservedl USINT
EIEHIEE 16£7000:0 1.0 1.0 Reserved2 USINT
vI16#1604 20

vl16#1605
vI16#1606
vl16#1607
vI16#1608

Download
PDO Assignment | PDO Configuration

Figure 7:  Expert Process Data

The PDO assignments are divided into different data sizes from 2 Bytes up to 128 Bytes.

Variable Data type Number Explanation
2 Bytes Input USINT 2 2 Bytes Input Module
4 Bytes Input USINT 4 4 Bytes Input Module
8 Bytes Input USINT 8 8 Bytes Input Module
16 Bytes Input USINT 16 16 Bytes Input Module
32 Bytes Input USINT 32 32 Bytes Input Module
64 Bytes Input USINT 64 64 Bytes Input Module
128 Bytes Input USINT 128 128 Bytes Input Module
2 Bytes Output USINT 2 2 Bytes Output Module
4 Bytes Output USINT 4 4 Bytes Output Module
8 Bytes Output USINT 8 8 Bytes Output Module
16 Bytes Output USINT 16 16 Bytes Output Module
32 Bytes Output USINT 32 32 Bytes Output Module
64 Bytes Output USINT 64 64 Bytes Output Module
128 Bytes Output USINT 128 128 Bytes Output Module
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6.3.3.2 Module start up parameters

The module can be configured with the following parameters from the EtherCAT internal

bus:
Index in Eth- .
Parameter name orCAT OD Data type | Length Explanation

USINT IP address to be assigned
IPAddress #x8001 ARRAY 4 byte to station as 4 octet array

USINT Subnet mask to be as-
SubnetMask #x8002 ARRAY 4 byte |signed to station as 4 octet

array

USINT Default gateway to be as-

Default Gateway #x8003 ARRAY 4 byte |signed to station as 4 octet

array

Bitmask that enables the
configuration of feature of
the module.

If least significant bit is
high, the EtherCAT status
of the EtherCAT internal

bus is exported to the ex-
ConfigurationFlags #x8010 UINT |2byte |teral bus in the first byte

of the Input Mapping of the
external fieldbus protocol.

The default value for this
parameter is 0x00000001

(exporting enabled).

6.3.3.3 Module Control Word

Two bytes are provided to allow to control the behavior of the module during data ex-
change. Reserved for future use.

. Index/Sub Index :
Variable name in EtherCAT OD Data type | Length Explanation

Reserved1 #x7000:1 USINT 1 byte |Not used

Reserved2 #x7000:2 USINT 1 byte |Not used
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6.3.3.4 Module Status Word

Two bytes are provided for monitoring the status of the module during data exchange.

Index/Sub Data
Variable name |Index in Ether- tvoe Length Explanation
CAT OD P

Lin status of Ethernet/IP port 0
LinkStatusPort0 #x6000:1 BOOL 1 bit |True = cable connected
False = cable disconnected

Link status of Ethernet/IP port 1
LinkStatusPort1 #x6000:2 BOOL 1 bit | True = cable connected
False = cable disconnected

Communication error master ->
slave (Ethernet/IP external bus)

IOReadError #x6000:3 BOOL 1 bit _

True = error

False = communication OK

Communication error slave ->

master (Ethernet/IP external
|OWriteError #x6000:4 BOOL | 1bit |bus)

True = error

False = communication OK
Reserved #x6000:6 USINT | 1 byte |Reserved for future use

6.3.3.5 Configuration of the data module

The following files are needed to configure the module:

File name Explanation

KEB_C6_MFI_EthernetIP.xml ESI file for internal EtherCAT bus

KEB_C6_MFI_EthernetIP.eds EDS file for the EthernetlP network configuration

The number and length of the data modules can be configured. The ratio of input data
to output data is always 1:1. Select the required data modules in the respective config-
urators.

Make sure that the configuration of the EtherCAT side and the Ethernet/IP side
ﬂ is identical.
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6.3.3.6 Ethernet/IP

Example:
Allen Bradley Compact Logix as Ethernet/IP Scanner, configuration with Studio 5000.

Installation of the EDS file.

In Studio 5000, open the EDS Hardware Installation Tool. Tools -> EDS Hardware In-
stallation Tool. The EDS Hardware Installation Tool will provide a guided installation of
the EDS file.

ﬁ Logix Designer - Co_MFI [5069-L310ER 30.11]
File Edit ¥iew Search Logic Communications Window Help

ER=] COptions.. ]
»
Path: | Secuty
& Documentation Languages...
Offline 0. ™ RUN - Import »
MNo Forces b, :: oK. Export +
E St
Ma Edits g - nergy storage -
o |«_ﬂ EDS Hardware Installation Tool
Controller Crganizer Mation N |

QS Controller C_MFI Pl T M

A Controller Tags

Controller Fault Handler Custom Tools...
. [T Power-Up Handler
S-S Tasks ControlFLASH
| P MainTask I

Select the “Register and EDS file(s)” option.

Rockwell Automation's EDS Wizard @

Welcome to Rockwell Automation's EDS
Wizard

The EDS Wizard allows you to;

- register EDS-based devices
- unregister a cevice
- change the graphicimages associated with o device

- create an EDS file from an unknown device,

To continue click Next

Cancel
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Rockwell Automation's EDS Wizard ==

Options
“Whattask da you want to complete?

® Fiegister an EDS file(s), !
This option will add a device(s) 1o our database)

 Unregister a device
This option will remove & device that has been registered by an EDS file from aur
datahase.

This option crectes a new EDS file that allows our software 1o recagnize your device

ﬁ " Create an EDS file
1=

[

<Back Mext> Cancel

Browse and select the KEB_C6_ MFI_EthernetIP.EDS file.

Roclwell Automation's EDS Wizard ==

Registration
Electionic Data Sheet fila(e) will be added to your system for use in Rockwell Automation applications

® Register a gingle file

7" Pegister o drectory ol EDS files =

Narmed:
C\Users\zauner Diownloads\KEB_CB_MF_EthemetlP_1 5_2015_02_22 EDS Erawse.

*Ifthere is an icon file (ica) with the same name as the fila(s) you are registering then this
image will be associated with the device.

To perform an installafion test an the file(s), dick Next

<Back Next> Cancel
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After successfully installing the EDS file, select next until the wizard is completed. The
KEB icon has already been associated with the C6 MFI EDS.

Roclowvell Automation's EDS Wizard @

Change Graphic Image
'ou can change the graphic image that is associated with a dewvice

Product Types

M =l l@ Communications Adapter

% KEE C& MFI| Ethercat-EthemetlP

< Back MNext > Cancel |

Rockwell Automation's EDS Wizard @

Final Task Summary
This is a review of the task you want to complete

< Back [Next > Cancel
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Rockwell Automation's EDS Wizard @

Y'ou have successfully completed the EDS Wizard

Hardware and Process Data Configuration

After you have successfully added the MFI into the device database, the MFI can be
configured as follows:

Add the MFI into the 1/0O Configuration according to your physical network. Right-click on
the desired interface and select “New Module”.

é----ﬁllo Configuration
-89 5069 Backplane
£RI[0] 5069-L310ER C6_MFI

E|z?a A2 Ethert Import Module..
LB 5059- Discover Modules...

Paste Cirl+y
Properties Alt +Enter
Print ’

Select the C6 MFI from the device database and select Create.
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Select Module Type

Catalog | Madule Discovery | Favorites
Erter Search Tex for Moouie Type
Catalog Num . Description Vendor Cateory B

0005007, SPRI0 Reliance Ele. DPI10 EthereyP E
00U_007E... SPEOD ER 400Y Reliance Ele..  DPlto EtherNeylP
0ON6_00PB. SR ER 200V Reliance Ele. DFito EtheNetP
O0IE_007B. SRRIN ER G0V Relianca Ele DFI 1o EthertaylF
0005_007B.. Liepifin 20 Reliance Ele DPIto EtherteyP
0005_007F MDD Reliance Ele. MDIto Etherhlsyl®
D0U_0OFF... MDES Reliance Ele..  MDlta EtherNeyIP
T36-ACTH AT Drive via 1203EN1 AllenBracley  Diive
T336EMP_ AT Drive via 1203-EN1 Aller-Bradley  Diive
1336F-PLU . AC Drive via 1203-EN1 AllerBradley  Divve
1336P-FE.. Brake via 1203-ENT AllenBradley  Diive
13368-FLU 007-600 HP Code AT Drive via 1203EN1 AllenBradley  Ditve
13365-PLU. FOS-FI00 HP Crcle: AC Drive via 1203-EN1 Aller-Bradley  Diive
1336T-FO. ACDrive, Controllat Adapter via 1203-EN1 AllerBradley  Divve
1336T-FO..  ACDrive, PLC Comm Adaplervia 1203ENT  Allen-Bradley  Drive
1336T-FO. AC Drive, Stanciard Adapiervia 1203-ENT AllenBradley  Diive
1387Dighal. . D Drive via 1203-EN1 AllerBracley Ditve
TA7-CGC. Combination Gensrator Gantrol Marule, 2-Port Allen-Bradlsy  Other
Tang Powermonitar] 000 AllerBradley  Rockwsll Automation is
TAZEHEEA  Powerhonitor 5000 ME AllenBradley  EnergyManagementPra..
T4Z6-HEE- . Fawerhonitar 500 ME with ContralNet sard AllenBradley  EnergyhanagementPro
TAZEMSE- . Prwerhdonitor 5000 M5 with DevicsHet card Aller-Bradley  EnergyManagementPrs
TA2EBE-A  Powerhonitor 5000 ME AllerBradley  EnergyManagementPro
TAZEHBE-.. Powerhonitor 5000 ME with CantralMet card AllenBradley  EnergyManagementPra..
T4Z6HBE- . Fawerhonitor 5000 ME with Devicsat oard AllerBradley  EnergyhanagementPro
TAZ6-HBE-A  Prwerhdonitor 5000 M3 Aller-Bradley  EnergybanagementPro R
1aocamE. o O 45 s et et hom i,

477 01477 Morule Types Faund

|| Cluse on Creste

After selecting Create, the New Module window will open allowing you to configure
the module.

Add a descriptive name for the Name entry and configure the IP Address.

= | New Module

General* | Connection | Madule Info | Internet Protocol | Port Configuration | Network|

==

Type: 00.C5.CH1-0400 KEB C6 MFI Ethercat-EthemetP
Vendar: KEB Antrigbstechnik GrriaH

Parent Local

Name: CB_MF|

Description: KEB CB MFI madule G

Module Definition

Ethemet Address

_Private Network. 197 1681

9IP Address: 182 .168 . 0 . 150

Revision:
ElectronicKeying

Cannections:

1.001
Compatible Module

<none>

Status: Creating

Then, select the desired Input/Output size by selecting “Change” and set “Connec-
tions” name to Exclusive Owner.
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54

| | Module Definition®

Bewvision: no1 k=

Electronic Keving: ’Cumpatible todule vl
Connections:
Marme | Remote Data Size
. Input: |Input_CP| 101 32
Excl o "I = SINT
HEEE TR T e ot Otpt_c| 100 | 32
0]4 ] [ Cancel I ’ Help I

The defined IP address and Input/Output length must match the corresponding set-
tings in the COMBIVIS studio 6 (See EtherCAT section)

Next, the Requested Packet Interval (RPI) can be configured in the “Connection” tab.

|0 | Module Properties: Local (00.C6.CH1-0400 1.001)

[E=NEoE 5

‘ General ‘ Connection |Mudule Info | Intemet Protacol | Fort Configuration | Nelwurkl

rs

MName

Requested Packet Interval | Connection over

{RP) [ms)

Ethertet/|P

Input Trigger

Exclusive Owner , Input CP =101, Qutput CP = 100

20.0 2]1.0- 32000

Unicast =

Cyclic

[ | 1rhibit Module

[ |Major Fault On Controller If Connection Fails While in Run Mode

Module Fault

Finally, select “OK” to finish the configuration of the module.
After successfully adding the C6 MFI module into the 1/O Configuration the C6 MFI

icon will be displayed under the desired interface.
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Iél----ﬁh‘O Configuration
=63 5069 Backplane
[B1[0] 5069-L310ER C5_MFI
Ela'% Al, Ethernet
o R 5069-L310ER C6_MFL

@ D0.C6.CH1-0400 Co_MFI
5-#5 A2, Ethernet

------- £8 5069-L310ER Ch_MFI

At this point the process data will now be available in the Controller Tags.

seope Blea v ~ Staw AITsgs

EtherCAT

Corresponding PDOs are available for the configuration of EtherCAT process data:
Index Output variable Index Input variable
0x1600 Control word 0x1A00 Status word
0x1601 Output_2_ Bytes 0x1A01 Input_2_Bytes
0x1602 Output_4 Bytes 0x1A02 Input_4 Bytes
0x1603 Output_8 Bytes 0x1A03 Input_8_ Bytes
0x1604 Output_16_Bytes 0x1A04 Input_16_Bytes
0x1605 Output_32_Bytes 0x1A05 Input_32_Bytes
0x1606 Output_64_Bytes 0x1A06 Input_64 Bytes
0x1607 Output_128_Bytes 0x1A07 Input_128_Bytes
0x1608 Output_128_ Bytes 0x1A08 Input_128_Bytes

When the Ethernet/IP module is for configuration, the process data length to be used
can be adjusted in the range process data of the module in COMBIVIS studio 6. This
adjustment must agree with the adjustment of the Ethernet/IP adapter in the used Eth-
ernet/IP configurator.

In COMBIVIS studio 6, after adding the device KEB_C6_MFI_EthernetlP module, ena-
ble expert setting in the General tab.
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General | Expert Process Data | Process Data | Startup Parameters | = EtherCAT /O Mapping | Status I L] Informaljon|

Address Additional i
‘ EtherCAT. ™
AutoInc Address = . I Enable Expert Settings |
EtherCAT Address 1002 = [] optional

Then select the suitable PDO mapping corresponding to the one selected for the Ether-
netlP device:

j KEB_C6_MFI_Ethercat_Profmet_00_C6_CHI_0200_ x
Genersl ExpertProcessDala ProcessDats StartpParsmeters B8 EcherCAT [OMagong States ) Information

Sync Manager: o Add [ Edt 3 Delete
5M Size Type oY Liso:
] 0 Muilton Out Index Sze Mame Fags M
L 0 Mailbcx in [0 x] %)
L | 161601 Lb Ouiput_3_Bytes process data mapping z
] 128 Geputs 1621602 4.0 Output_4_Bytes process data mapping H
1621603 8.0 Output_8_Bytes process data mapping 2
1621604 16.0 Output_16_Sytes process dets mappin z
1621405 320 Output_32_Bytes process dita mappin z
1621606 40 Output_§4_Bytes process dits mappin ]
161400 2.0 RatusWord progess data magping 3
1651401 2.0 Input_2_Bytes process datsmapping 3
1621802 4.0 Input_3_Bytes pracess datamapping 3
1621403 8.0 Input_8_Bytes pracess data mapping 3
1681404 16,0 Input_16_Bytes process data mioping ¥
1621A05 32.0 nput_32_Bytes process data migping ¥
16S1A06 &40 Input_&4_Bytes process data mapping 3
DO Assignment (1531012 o brsert [ Bt 3 Delete & Movelp & Maove Down
w 16E2600 PDO Content (162 1600):
hd 1651500 Index Sze  Offs Mame Type
b [ECLIED 16 04 Beservedi UET |
RS 16a7000:02 16 L0 Reservedd USINT
W 16604 2
W 1681505
v 1621608

Downioad
A FoO Assignment ) (7] POO Configuration

Leave the check box “Download PDO Assignment” selected.

Startup parameter configuration

The startup parameter can be configured selecting the “Startup Parameters” tab and
then pressing the “Add” button:

Expert Process Data  Process Data  Startup Parameters &= EtherCAT I/ Mapping  Status 0 In

Edit 2 Delete 4 MovelUp & Move Down

Line  IndexSubindex Mame  Value Bitlength  Abortif error  Jump to line if error MNex
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The following dialog is displayed:

+. 1628001:16200  IPAddress
+- 1628002:16200  SubnetMask
| #- 16#8003:16#00  DefaultGateway
| - 16#8010:16%00  ConfigurationFlags RW UINT 1620000
Name
Index: 162 0 = Bitlength: 8 =
SubIndex: 16% 0 : Value: 0 = Cancel
[] Complete Access [[] Byte Array

Here you can add the values for IP Address, SubnetMask, Default Gateway and Config-
urationFlags parameters.
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6.4 Ethernet/IP-El-Slave Technical Data

Material No.

00C6CH1-0400

Fieldbus1 (system)

EtherCAT 100 Mbit/s

EtherCAT file

KEB_C6_MFI_EthernetlP.xml

Fieldbus2

Ethernet/IP-El-Slave

Implementation type

NetX

Connector

2 RJ 45 Ethernet connector

Baud rate

max. 100 Mbit/s

Recognition

automatically

Addressing

via EtherCAT variable

WxHxD

25x120x90mm

Installation

35mm DIN mounting rail

Controller

ASIC ET1200

Connector

10-pin system plug in side wall: E bus connector

Term. module

not required

Voltage supply

not required, occurs via the internal E bus connector. Volt-
age supply must occur via the SELV/PELYV circuit.

E-bus load

400mA

Electrical insulation

modules electrically insulated from one another and from
the bus

Storage temperature

-25°C...+70°C

Operating temperature

0°C...+55°C

Relative humidity

5%...95% without condensation

Weight

120 g

Degree of protection

IP20 (not evaluated by UL)

Interference immunity Zone B

Pollution degree Degree Il
Maximum operating alti- 2000 m

tude

Table 3: Ethernet-El-Slave - Technical data
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7 POWERLINK-PL-Slave

7.1 Front

2

3

4

5
6 KEB-1/O 00CB6CH1-0500
MFI Powerlink Slave

Temperature 55C max.

L/A

00

CHO

L/A

o0

KEB Automation KG
Sidstralte 38, D-32683 Bamntrup
www _keb.de

Identification clip Status LEDs
POWERLINK interface 1
POWERLINK interface 2

Grounding/shield connection

Release lever

E bus connector
Module locking / E bus
Figure 8: POWERLINK-PL 00C6CH1-0500

AlWIN|[=-
0| N || O,

7.2 Terminals

The module needs no separate 24V connector. Power is supplied to the module through
the E-bus connector.
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7.3 Status LEDs

7.3.1 ,,EtherCAT Run“ LED

The LED labelled ,EtherCAT Run® indicates the state of the EtherCAT ASIC.

Status LED, flash code Explanation

Init Red, on Initializing, no data exchange

Pre-Op Red/green, 1:1 Pre-operational, no data exchange
Safe-Op | Red/green, 3:1 Safe operation state, inputs readable
Op Green, on Operational, unrestricted data exchange

7.3.2 ,,POWERLINK"“ LED
The ,POWERLINK LEDs" display the status of the module regarding to Powerlink Con-

trolled Node.
7.3.2.1 BSLED
The LED labelled ,BS* (Bus State) is a GREEN LED and has the following meaning:
LED, flash code Explanation
Off Slave initializing
Blinking (2.5 Hz) Slave in Stopped state
Flickering (10 Hz) Slave in Basic Ethernet state
Single Flash Slave in Pre-Operational1 state
Double Flash Slave in Pre-Operational2 state
Triple Flash Slave in ReadyToOperate State
On Slave in Operational state
7.3.2.2 BE LED
The LED labelled ,BE” (Bus Error) is a RED LED has the following meaning:
LED, flash code Explanation
On Slave has detected an error
Off Slave has no error

7.3.2.3 RJ45 Port LEDs

« LED CHO
L/A
The LED on channel 0 with the identification ,L/A” has the following meaning:
LED, flash code Explanation
On Link detected/no activity
Off No link detected
Flickering (load dependent) | Link detected/activity
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7.3.3 Function

7.3.3.1 Data

* LED CH1
L/A

The LED on channel 1 with the identification ,L/A” has the following meaning:

LED, flash code

Explanation

On

Link detected/no activity

Off

No link detected

Flickering (load dependent)

Link detected/activity

The module POWERLINK-PL slave is a gateway EtherCAT/Powerlink. It enables the
data exchange between EtherCAT system (internal eBus) and an external Powerlink

network.

The module provides up to 384 byte for user data. The size may be selected via the pdo

assignment table.

Expert Process Data | Process Data | Startup

= EtherCAT I/O Mapping | Statusl @ Information

4k Add [ Edit X Delete

PDO Assignment [] PDO Configuration

Sync Manager:
SM  Size Type PDO List:
0 0 Mailbox Out Index Size Name Fl.. M
1 0 Mailbox In 16#16 2.0 ControlWord process data map 2
16216 2.0 Output_2_Bytes process data 2
3 384 Inputs 16#16 4.0 Qutput_4_Bytes process data 2
16#16 8.0 Output_8_Bytes process data 2
16#16 16.0 Output_16_Bytes process data 2
16#16 32.0 Output_32_Bytes process data 2
16#16 64.0 Output_64_Bytes process data 2
1616  128.0 Output_128_Bytes procass dat 2
16#16  128.0 Output_128_Bytes process dat 2
16#1A 2.0 Statusword process data mapp 3
16#1A 2.0 Input_2_Bytes process data m 3
PDO Assignment (16#1C12): 4k Insert [ Edit X Delete # Move Up # Move Down
¥ 1641800 PDO Content (16#1600):
™ IEEACT Index Size Of.. Name Type
< 16#1602 16570000 1.0 0.0 Reservedl USINT
OIEEIE 16#7000:0 1.0 1.0 Reserved2 USINT
v 1621604 2.0
vl 16#1605
¥ 161606
¥ 16#1607
¥ 16#1608
Download

Figure 9:

Expert Process Data
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The PDO assignments are divided into different data sizes from 2 Bytes up to 128 Bytes.

Variable Data type Number Explanation
2 Bytes Input USINT 2 2 Bytes Input Module
4 Bytes Input USINT 4 4 Bytes Input Module
8 Bytes Input USINT 8 8 Bytes Input Module
16 Bytes Input USINT 16 16 Bytes Input Module
32 Bytes Input USINT 32 32 Bytes Input Module
64 Bytes Input USINT 64 64 Bytes Input Module
128 Bytes Input USINT 128 128 Bytes Input Module
2 Bytes Output USINT 2 2 Bytes Output Module
4 Bytes Output USINT 4 4 Bytes Output Module
8 Bytes Output USINT 8 8 Bytes Output Module
16 Bytes Output USINT 16 16 Bytes Output Module
32 Bytes Output USINT 32 32 Bytes Output Module
64 Bytes Output USINT 64 64 Bytes Output Module
128 Bytes Output USINT 128 128 Bytes Output Module

7.3.3.2 Module start up parameters

The module can be configured with the following parameters from the EtherCAT internal

bus:
Index in Eth- .
Parameter name orCAT OD Data type | Length Explanation
NodelD #x8000 USINT 1 Byte |Powerlink Node ID

Bitmask that enables the
configuration of feature of
the module.

If least significant bit is
high, the EtherCAT status
of the EtherCAT internal
ConfigurationFlags |  #x8010 UINT | 2byte |bus is exported to the ex-
ternal bus in the first byte
of the Input Mapping of the
external fieldbus protocol.

The default value for this
parameter is 0x00000001

(exporting enabled)
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7.3.3.3 Module Control Word

Two bytes are provided to allow to control the behavior of the module during data ex-
change. Reserved for future use.

: Index/Sub Index in .
Variable name EtherCAT OD Data type | Length Explanation
Reserved1 #x7000:1 USINT 1 Byte |free
Reserved2 #x7000:2 USINT 1 Byte |free

63



POWERLINK-PL-SLAVE

7.3.3.4 Module Status Word

Two bytes are provided for monitoring the status of the module during data exchange.

Index/Sub Data
Variable name |Index in Eth- tvoe Length Explanation
ercaToD | P

Link status of POWERLINK port 0
LinkStatusPort0 | #x6000:1 BOOL 1 bit | True = cable connected
False = cable disconnected

Link status of POWERLINK port 1
LinkStatusPort1 | #x6000:2 BOOL 1 bit | True = cable connected
False = cable disconnected

Communication error master ->
slave (POWERLINK network)

IOReadError #x6000:3 BOOL 1 bit _
True = error

False = communication OK

Communication error slave ->
master (POWERLINK network)

True = error
False = communication OK

Status of the POWERLINK state
machine.

The possible values are:

- 0x09 , Initializing*

- 0x29 ,Reset application®
- 0x39 ,Reset communication “
Reserved #x6000:6 | USINT | 1byte |- 0x1C ,Not active

- 0x1D ,PreOperational1”
- 0x5D ,PreOperational2*
- 0x6D ,ReadyToOperate”
- OxFD ,Operational®

- 0x4D ,Stopped*

- Ox1E ,Basic Ethernet®

IOWriteError #x6000:4 BOOL 1 Bit
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7.3.3.5 Configuration of the data module

The following files are needed to configure the module:

File name Explanation
KEB_C6_MFI_Powerlink.xml ESI file for internal EtherCAT slave
KEB_C6_MFI_Powerlink.xdd XDD file for internal Powerlink slave

The number and length of the data modules can be configured. The ratio of input data
to output data is always 1:1. Select the required data modules in the respective config-
urators.

Make sure that the configuration of the EtherCAT side and the Ethernet/IP side
E is identical.

7.3.3.6 Powerlink external bus

EtherCAT

Corresponding PDOs are available for the external slave configuration, depending on
the used xdd —file.

Index Output variable Index Input variable
0x2000 Reserved 116 bit 0x2100 Esm internal status
0x2001 Output1 _1*16 bit 0x2101 Input1 _1*16 bit
0x2002 Output2_2*16 bit 0x2102 Input2_2*16 bit
0x2003 Outputd_4*16 bit 0x2103 Inputd_4*16 bit
0x2004 Output8_8*16 bit 0x2104 Input8_8*16 bit
0x2005 Output16_16*16 bit 0x2105 Input16_16*16 bit
0x2006 Output32_32*16 bit 0x2106 Input32_32*16 bit
0x2007 Output128_128*16 bit 0x2107 Input128_128*16 bit
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66

The Powerlink slave Esm internal status provides the status of the EtherCAT slave
statemachine.

[} KEB_C6_MFI_Ethercat_Powerlink_16b x
|Genera\ | PDOs | SDOs | = POWERLINK /O Mapping |Status| &F Information
Find Filter Show all -
Variable Mapping  Channel Address Type Current Value
" Output_4_Bytes_4_I2002_504 %QB7 USINT 7
" Output_8_Bytes_1_[2003_501 %QB8 USINT 8
" Output_8_Bytes_2_[2003_502 %%QB9 USINT 9
" Qutput_8_Bytes_3_12003_S03 %0QB10  USINT 10
" Output_8_Bytes_4_I2003_S04 %QB11  USINT 11
" Output_8_Bytes_5_I2003_S05 %QB12  USINT 12
" Output_8_Bytes_6_[2003_506 %0QB13 USINT 13
" Output_8_Bytes_7_[2003_507 %0QB14 USINT 14
" Output_8_Bytes_8_I2003_S08 %QB15  USINT 15
“*» MfnBytel_m1 % [ ESMinternalStatus 12100_501 %IB0 USINT _ 8 ]
B Reserved_I12100_S02 %oIB1 USINT 1]
ESM EtherCAT slave state machine
Init 1
Pre-operational 2
Saveoperational |4
Operational 8
Figure 10: POWERLINK I/O mapping

When the POWERLINK module is for configuration, the process data length to be used
can be adjusted in the range process data of the module in COMBIVIS studio 6. This
adjustment must agree with the adjustment of the Powerlink external slave in the used
Powerlink configurator.

Keep in mind that if the exporting of the EtherCAT internal eBus ESM status is enable, it
is mandatory to add one extra byte to the external POWERLINK input data.

In COMBIVIS studio 6, after adding the device KEB_C6_MFI_EtherCAT_Powerlink
module, enable expert setting in the General tab:

) KEB_C6_MFI_Ethercat_Powerlink_00_C6_CH1_0500 x
General |Expert Process Data | Process Data | Startup Parametersl = EtherCAT I/O Mapping | Statusl & Information

Address Additional -
- EtherCAT. ™
AutoInc Address -1 . | Enable Expert Settings I
EtherCAT Address 1002 z [ ] optional
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Then select the suitable PDO mapping corresponding to the one selected for the Pow-

erlink device:
 KEB_C6_MFI_Ethercat_Powerlink_00_C6_CH1_0500 x
Expert Process Datal Process Data | Startup Parameters | = EtherCAT YO Mapping | Status | 8 Information
Sync Manager: dAdd (AEdR 3 Delete
SM  Size Type PDO List:
0 0 Mailbox Out nclex Size Mame Fl. SM
1 0 Mailbox In 16#16 2.0 Contro/Word process data map ]
2 E Outputs 16#16 2.0 Output_2_Bytes process data 2
3 5 Inputs 16416 4.0 Quitput_4_Bytes process data 2
16#16 8.0 Output_8_Bytes proosss data 2
16416 16.0 Qutput_16_Bytes process data
16#16 32.0 Output_32_Bytes process data
16416 &4.0 Qutput_64_Bytes process data
16#16  128.0 Output_128_Bytes prooess dat
16#16  128.0 Oulput_128_Byles process dat
16#1A 2.0 StatusWord process data mapp 3
LI AT 3 Tnmast ¥ Bates nroeecs dafa m 3
FDO Assignment {16#1C12); o Inset Edt > Delete & Move Up Mowne Dowin
¥ J6#1600 PDO Content (16#1600):
) Aty Index Size Of. Name Type
o pE#1602 16#7000:0 10 0.0 Reserved] USINT
¥ }621603 16#7000:0 1.0 1.0 Reserved2 USINT
lea 1ala 20
1621605
16# 1606
1621607
le# 1a0E
Dowmioad
V' FDO Assignment PDO Configuration

e.g. to 16 byte
Leave the check box “Download PDO Assignment” selected.

Startup parameter configuration

The startup parameter can be configured selecting the “Startup Parameters” tab and
then pressing the “Add” button:

G Expert Process Data  Process Data  Startup Parameters  #= EtherCAT [0 Mapping  Status 0 In
gk Add Edit X Delete 4 MoveUp & Move Down

Line Index:Subindex Mame  Value Bitlength  Abortif error  Jumpto lineif error  MNex
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The following dialog is displayed:

Here you can add the values for parameters StationName, IP Address, SubnetMask,
Default Gateway and ConfigurationFlags.

16#8000: 16200 NodelD RW USINT
16#8010: 1600 ConfigurationFlags RW UINT 16#0000
Name
Index: 16% 0 o Bitlength: 8 =

SubIndex: 162 0 Value: 0

b4

Cancel

[[] complete Access [] Byte Array
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7.4 POWERLINK-PL-Slave Technical Data

Material No.

00C6CH1-0500

Fieldbus1 (system)

EtherCAT 100 Mbit/s

EtherCAT file

KEB_C6_MFI_Powerlink.xml

Fieldbus2

Powerlink

Implementation type

NetX

Connector 2 RJ 45 Ethernet connector

Baud rate max. 100 Mbit/s

Recognition automatically

Addressing via EtherCAT variable

WxHxD 25x120x90mm

Installation 35mm DIN mounting rail

Controller ASIC ET1200

Connector 10-pin system plug in side wall: E bus connector

Term. module

not required

Voltage supply

not required, occurs via the internal E bus connector. Volt-
age supply must occur via the SELV/PELYV circuit.

E bus load

400mA

Potential separation

Modules electrically insulated from one another and from
the bus

Storage temperature

-25°C...+70°C

Operating temperature

0°C...+55°C

Relative humidity

5%...95% without condensation

Weight

120 g

Degree of protection

IP20 (not evaluated by UL)

Interference immunity Zone B

Pollution degree Degree Il

Maximum operating alti- 2000 m

tude

Table 4: POWERLINK-PL-Slave - Technical data
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8 Certificates and Approvals

8.1 EU Declaration of conformity

EU DECLARATION OF CONFORMITY

Document Mo / month year:  ce_ca_remv-CeC-10-e_en/ 04 2018

Wanudacare: HEE &utemabon K
Sudstrake 30
32033 BARNTALP
CGarmany
Product typa: Control bypa w5 O —
Conirol sze wy = [
® = any keded of nuibar
Wniispe cat=gory 244

Tha Bk Qrean DAL I3 N acsordancs with tha folosing drectivas of thae Eurmpsan |Lnion

Humbs=r ENIC - 2014 0 30 4 EW

Text [recitve on the apprommaton of the e of the Member Stabes relabng 1o
eemmagnatic compaticilny.

M ber Haz a dous Substaness: 3011 /851 EEC

Teal [ireciive gn the approsimaton of e laws of the Member States relstng an the
rermciion of the use of certan hazardous substnees i elecineal and slectronic
oquipmant.

Resporsie: KEB Aucmabon KG
Sldsirabs 35
INEL BARNTRLUE

Flace, daie Barrdrup, 10. Apnl 2010

Hsuzd by
7
;il a
'[U. LE? :w"“w‘!-l é ﬁ,ﬁ
L& W Howssiadt F Conform aneg Crifioar WL Wk § Teohnieal Managar
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The safety insinctions, described in the instruction manual are o be follosed.

LIS eREEEGT L. SN 30 D00 OWHD GeesRDge DMl (REDGLdE R T I - T
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EU DECLARATION OF CONFORMITY

Annex 1

Dooument-No.d month.year  oe_oa_remw-C6C.10.9_en i D4.2018

Froduct wype: Conirol Sanes B Lo — o
52a ¥y =00
® = any heler of e el
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enceading the required Bmis of minimem leusls of immunity @ i necsssany w uss the KEE defined
ftiers and ohssmve the gyen wiing spechicslions. These mill be delsred with every product as pars 1
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EM . Standand Teit
EM 81000 — 8 — 4/ 1007 El=ctomagnstic conpethibty (EME) — Part 04
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EM 81000 — 8 — 2/ Z005 Elecromagnet: compatbikty (EWC) - Par 0-
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8.2 UL Approval

UL certification is indicated by the adjacent logo and the E-file number on the nameplate of
c(U)us

KEB products. The instructions in the manual must be observed.

LISTED
Prog. Cntrl
E479848

The supply source and ext. circuits intended to be connected to this device shall be galv. sepa-
rated from mains supply or hazardous live voltage by reinforced or double insulation and meet
the requirements of SELV circuit of UL/EC 61010-201.

The device is intended to be supplied from an isolated Limited Energy Source per UL61010-1,
3rd ed cl. 9.4 or Limited Power Source per UL60950-1 or Class 2 per NEC.

8.3 RoHs Declaration of Conformity

Conforms to:

EN 50581: Technical documentation for the assessment of electrical and electronic products
with respect to the restriction of hazardous substances

RoHs Directive 2011/65/EU
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9 Change history

Version Date Description
00 2018-06 | Pre-series
01 2019-01 | Series version

73



74



Austria | KEB Automation GmbH

Ritzstralke 8 4614 Marchtrenk  Austria

Tel: +43 7243 53586-0  Fax: +43 7243 53586-21
E-Mail: info@keb.at  Internet: www.keb.at

Belgium | KEB Automation KG

Herenveld 2 9500 Geraardsbergen Belgium
Tel: +32 544 37860  Fax: +32 544 37898

E-Mail: vb.belgien@keb.de Internet: www.keb.de

Brazil | KEB South America - Regional Manager
Rua Dr. Omar Pacheco Souza Riberio, 70

CEP 13569-430 Portal do Sol, S&o Carlos  Brazil
Tel: +55 16 31161294  E-Mail: roberto.arias@keb.de

France | Société Francaise KEB SASU

Z.1. de la Croix St. Nicolas 14, rue Gustave Eiffel
94510 La Queue en Brie  France

Tel: +33 149620101 Fax: +33 145767495
E-Mail: info@keb.fr  Internet: www.keb.fr

Germany | Headquarters

KEB Automation KG

Siidstrale 38 32683 Barntrup  Germany

Telefon +49 5263 401-0  Telefax +49 5263 401-116
Internet: www.keb.de  E-Mail: info@keb.de

Germany | Geared Motors

KEB Antriebstechnik GmbH

Wildbacher Strae 5 08289 Schneeberg  Germany
Telefon +49 3772 67-0 Telefax +49 3772 67-281
Internet: www.keb-drive.de - E-Mail: info@keb-drive.de

Italia | KEB Italia S.r.l. Unipersonale

Via Newton, 2 20019 Settimo Milanese (Milano)  Italia
Tel: +39 02 3353531  Fax: +39 02 33500790

E-Mail: info@keb.it  Internet: www.keb.it

£

www.keb.de/company/representatives-agencies

MORE KEB PARTNERS WORLDWIDE:
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Japan | KEB Japan Ltd.

15 - 16, 2 - Chome, Takanawa Minato-ku
Tokyo 108 - 0074  Japan

Tel: +81 33 445-8515  Fax: +81 33 445-8215
E-Mail: info@keb.jp  Internet: www.keb.jp

P.R. China | KEB Power Transmission Technology (Shanghai) Co. Ltd.
No. 435 QianPu Road ~ Chedun Town  Songjiang District

201611 Shanghai  P.R. China

Tel: +86 21 37746688  Fax: +86 21 37746600

E-Mail: info@keb.cn Internet: www.keb.cn

Republic of Korea | KEB Automation KG

Room 1709, 415 Missy 2000 725 Su Seo Dong

Gangnam Gu 135- 757 Seoul  Republic of Korea

Tel: +82 26253 6771 Fax: +822 6253 6770 E-Mail: vb.korea@keb.de

Russian Federation | KEB RUS Ltd.
Lesnaya str, house 30  Dzerzhinsky MO
140091 Moscow region  Russian Federation
Tel: +7 495 6320217  Fax: +7 495 6320217
E-Mail: info@keb.ru  Internet: www.keb.ru

Spain | KEB Automation KG

¢/ Mitjer, Nave 8 - Pol. Ind. LA MASIA

08798 Sant Cugat Sesgarrigues (Barcelona) ~ Spain

Tel: +34 93 8970268 Fax: +34 93 8992035 E-Mail: vb.espana@keb.de

United Kingdom | KEB (UK) Ltd.

5 Morris Close  Park Farm Indusrial Estate
Wellingborough, Northants, NN8 6 XF  United Kingdom
Tel: +44 1933 402220  Fax: +44 1933 400724

E-Mail: info@keb.co.uk  Internet: www.keb.co.uk

United States | KEB America, Inc

5100 Valley Industrial Blvd. South

Shakopee, MN 55379  United States

Tel: +1 952 2241400  Fax: +1 952 2241499

E-Mail: info@kebamerica.com  Internet: www.kebamerica.com
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