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BEGKHOFF Foreword

1 Foreword

1.1 Notes on the documentation

Intended audience

This description is only intended for the use of trained specialists in control and automation engineering who
are familiar with the applicable national standards.

It is essential that the documentation and the following notes and explanations are followed when installing
and commissioning these components.

It is the duty of the technical personnel to use the documentation published at the respective time of each
installation and commissioning.

The responsible staff must ensure that the application or use of the products described satisfy all the
requirements for safety, including all the relevant laws, regulations, guidelines and standards.

Disclaimer

The documentation has been prepared with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without prior announcement.

No claims for the modification of products that have already been supplied may be made on the basis of the
data, diagrams and descriptions in this documentation.

Trademarks

Beckhoff®, TwinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10°, EtherCAT P®,
Safety over EtherCAT®, TWinSAFE®, XFC®, XTS® and XPlanar® are registered trademarks of and licensed by
Beckhoff Automation GmbH. Other designations used in this publication may be trademarks whose use by
third parties for their own purposes could violate the rights of the owners.

Patent Pending

The EtherCAT Technology is covered, including but not limited to the following patent applications and
patents: EP1590927, EP1789857, EP1456722, EP2137893, DE102015105702 with corresponding
applications or registrations in various other countries.

EtherCAT.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The reproduction, distribution and utilization of this document as well as the communication of its contents to
others without express authorization are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event of the grant of a
patent, utility model or design.

BK9055 and BK9105 Version: 2.2.0 5
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1.2 Safety instructions

Safety regulations

Please note the following safety instructions and explanations!
Product-specific safety instructions can be found on following pages or in the areas mounting, wiring,
commissioning etc.

Exclusion of liability

All the components are supplied in particular hardware and software configurations appropriate for the
application. Modifications to hardware or software configurations other than those described in the
documentation are not permitted, and nullify the liability of Beckhoff Automation GmbH & Co. KG.
Personnel qualification

This description is only intended for trained specialists in control, automation and drive engineering who are
familiar with the applicable national standards.

Description of instructions

In this documentation the following instructions are used.
These instructions must be read carefully and followed without fail!

A DANGER

Serious risk of injury!
Failure to follow this safety instruction directly endangers the life and health of persons.

Risk of injury!
Failure to follow this safety instruction endangers the life and health of persons.

A CAUTION

Personal injuries!
Failure to follow this safety instruction can lead to injuries to persons.

NOTE

Damage to environment/equipment or data loss
Failure to follow this instruction can lead to environmental damage, equipment damage or data loss.

@® Tip or pointer
1 This symbol indicates information that contributes to better understanding.

Version: 2.2.0 BK9055 and BK9105
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1.3 Notes on information security

The products of Beckhoff Automation GmbH & Co. KG (Beckhoff), insofar as they can be accessed online,
are equipped with security functions that support the secure operation of plants, systems, machines and
networks. Despite the security functions, the creation, implementation and constant updating of a holistic
security concept for the operation are necessary to protect the respective plant, system, machine and
networks against cyber threats. The products sold by Beckhoff are only part of the overall security concept.
The customer is responsible for preventing unauthorized access by third parties to its equipment, systems,
machines and networks. The latter should be connected to the corporate network or the Internet only if
appropriate protective measures have been set up.

In addition, the recommendations from Beckhoff regarding appropriate protective measures should be
observed. Further information regarding information security and industrial security can be found in our

https://www.beckhoff.com/secquide.

Beckhoff products and solutions undergo continuous further development. This also applies to security
functions. In light of this continuous further development, Beckhoff expressly recommends that the products
are kept up to date at all times and that updates are installed for the products once they have been made
available. Using outdated or unsupported product versions can increase the risk of cyber threats.

To stay informed about information security for Beckhoff products, subscribe to the RSS feed at https://
www.beckhoff.com/secinfo.

BK9055 and BK9105 Version: 2.2.0 7
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1.4 Documentation issue status
Version Modifications
2.2.0 » Technical data updated
» Ex markings added to technical data
» Chapter Notes on information security added
» Chapter Instructions for ESD protection added
» Chapter Disposal added
» Ethernet IP config tool updated
* New title page
21.0 » Chapter Addressing via Beckhoff BootP server updated
* Document structure updated
2.0.0 * Migration
» Technical data updated
* ATEX notes added
» Chapter Addressing via Beckhoff BootP server updated
» Chapter Error handling and diagnosis updated
* Document structure updated
1.3.0 + BK9055 added
1.2.3 » New: EthernetIP Tag Wizard [P 47]
1.2.2 * New: Update from the mapping calculator and export to Rockwell software [» 47]
1.2.1 + Note about data types added to chapters first steps [P 57] and mapping calculator
[»36]
1.2.0  Configuration chapter updated
» Mapping calculator added
1.1.0 * Internal version
1.0.0 ¢ HTML documentation; valid as from firmware B3

Firmware notes

BK9105

Determine which firmware was fitted when the Bus Coupler left the factory by checking the adhesive label

underneath the bus coupler (see the fifth and sixth figures of the production number).

Example: 3200B2020000
The firmware in this example is B2.

In order to update your firmware, you require the KS2000 configuration software and the serial cable

included with that software. You will find the firmware under www.beckhoff.com.

Firmware Description

BS DIP-Switch Settings [»_24]

B3 New: K-Bus Counter [» 34]

B2 First release

8 Version: 2.2.0 BK9055 and BK9105
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2 Product overview
2.1 BK9055 - Introduction
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Fig. 1: BK9055
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The Compact BK9055 Bus Coupler connects EtherNet/IP with the modular, extendable electronic terminal
blocks. One unit consists of one Bus Coupler, any number from 1 to 64 terminals (255 with K-bus extension)
and one end terminal.

The Bus Coupler recognizes the terminals to which it is connected, and performs the assignment of the
inputs and outputs to the words of the process image automatically. The BK9055 Bus Coupler supports

10 Mbit/s and 100 Mbit/s Ethernet. Connection is through normal RJ 45 connectors. The IP address is set on
the DIP switch (offset to a freely selectable start address). In networks with DHCP (a service for the
allocation of the logical IP address to the physical node address [MAC-ID]) the Bus Coupler obtains its IP
address from the DHCP server.

Ethernet/IP is the Industrial Ethernet standard of ODVA (Open DeviceNet Vendor Association). Ethernet/IP
is based on Ethernet TCP/IP and UDP/IP — IP stands for Industrial Protocol. Essentially, the CIP (Common
Industrial Protocol) used in ControlNet and DeviceNet was ported to Ethernet TCP/IP and UDP/IP.

Complex signal processing for analog 1/Os, position measurement ...
The BK9000 and BK9050 Bus Couplers support the operation of all Bus Terminal types.

The analog and multi-functional Bus Terminals can be adapted to each specific application using the
KS2000 configuration set. Depending on the type, the analog Bus Terminals' registers contain temperature
ranges, gain values and linearization characteristics. With the KS2000, the required parameters can be set
on a PC. The Bus Terminals store settings permanently and in a fail-safe manner.

Optionally, the Bus Terminals can also be controlled by the control system. Via function blocks (FBs), the
programmable logic controller (PLC) or the Industrial PC (IPC) handles configuration of the complete
periphery during the start-up phase. If required, the controller can upload the decentrally created
configuration data in order to centrally manage and store this data. Therefore, new adjustments are not
necessary in the event of replacement of a Bus Terminal. The controller carries out the desired setting
automatically after switching on.

BK9055 and BK9105 Version: 2.2.0 9
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2.2 BK9105 - Introduction
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Fig. 2: BK9105

The BK9105 Bus Coupler connects EtherNet/IP with the modular, extendable electronic terminal blocks. One
unit consists of one Bus Coupler, any number from 1 to 64 terminals (255 with K-bus extension) and one end
terminal.

The Bus Coupler recognizes the terminals to which it is connected, and performs the assignment of the
inputs and outputs to the words of the process image automatically. The BK9105 Bus Coupler supports

10 Mbit/s and 100 Mbit/s Ethernet. Connection is through normal RJ 45 connectors. The IP address is set on
the DIP switch (offset to a freely selectable start address). In networks with DHCP (a service for the
allocation of the logical IP address to the physical node address [MAC-ID]) the Bus Coupler obtains its IP
address from the DHCP server.

The BK9105 contains a 3-port switch. Two ports operate external on RJ 45 connectors and can be utilized.
The /0O stations can thus be configured with a line topology, instead of the classic star topology. In many
applications this significantly reduces the wiring effort and the cabling costs. The maximum distance between
two couplers is 100 m. Up to 20 BK9105 Bus Couplers are cascadable, so that a maximum line length of

2 km can be achieved.

Ethernet/IP is the Industrial Ethernet standard of ODVA (Open DeviceNet Vendor Association). Ethernet/IP
is based on Ethernet TCP/IP and UDP/IP — IP stands for Industrial Protocol. Essentially, the CIP (Common
Industrial Protocol) used in ControlNet and DeviceNet was ported to Ethernet TCP/IP and UDP/IP.

Complex signal processing for analog 1/Os, position measurement ...
The BK9105 Bus Coupler supports the operation of all Bus Terminal types.

The analog and multi-functional Bus Terminals can be adapted to each specific application using the
KS2000 configuration set. Depending on the type, the analog Bus Terminals' registers contain temperature
ranges, gain values and linearization characteristics. With the KS2000, the required parameters can be set
on a PC. The Bus Terminals store settings permanently and in a fail-safe manner.

Optionally, the Bus Terminals can also be controlled by the control system. Via function blocks (FBs), the
programmable logic controller (PLC) or the Industrial PC (IPC) handle configuration of the complete
periphery during the start-up phase. If required, the controller can upload the decentrally created
configuration data in order to centrally manage and store this data. Therefore, new adjustments are not
necessary in the event of replacement of a Bus Terminal. The controller carries out the desired setting
automatically after switching on.

10 Version: 2.2.0 BK9055 and BK9105
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2.3 Technical data
Technical data BK9055 BK9105
Number of Bus Terminals 64 (255 with K-Bus extension) 64

Digital peripheral signals

3,936 Inputs/Outputs

Analog peripheral signals

122 Inputs/Outputs

Protocol

EtherNet/IP

Configuration possibility

Via the KS2000 configuration software or the controller (TwinCAT)

Maximum number of bytes

492 bytes of input and 492 bytes of output data

Bus connection

1x RJ45 2 x RJ45 (2 Port Switch)

Power supply

24 Ve (-15%/+20%)

Input current

70 mA + (total K-Bus current)/4, 500 mA max.

Starting current

app. 2.5 x continuous current

Recommended fuse <10A

K-Bus power supply up to 1750 mA

Power contact voltage max. 24 Vpe

Power contact current load max. 10 A

Dielectric strength 500 V (power contact / supply voltage / fieldbus)
Weight app. 100 g app. 170 g
Mounting [»_17] on 35 mm mounting rail according to EN 60715
Permissible ambient temperature |0°C ... +55°C -25°C ... +60°C
(operation)

Permissible ambient temperature |-25°C ... +85°C -40°C ... +85°C
(storage)

Permissible relative humidity

95%, no condensation

Vibration / shock resistance

conforms to EN 60068-2-6 / EN 60068-2-27

EMC resistance burst / ESD

conforms to EN 61000-6-2 / EN 61000-6-4

Installation position variable

Protection class P20

Approvals/Markings* CE, UKCA, cULus, EAC, CE, UKCA, cULus, EAC, GL,
ATEX [P 21] ATEX [r 22],

*) Real applicable approvals/markings see type plate on the side (product marking).

Ex marking

Standard Marking

ATEX I13GExnAIIC T4 Ge
System

System data

EtherNet/IP

Number of I/0 modules

only limited by the IP address space

Number of I/O points

depending on the controller

Data transfer medium

twisted pair copper cable, 4 x 2, shielded, category 5 (100 Mbit/s),
category 3 (10 Mbit/s)

Distance between modules

100 m

Data transfer rate

10/100 Mbit/s

Topology BK9055: star wiring
BK9105: line or star wiring
Cascading up to 20 BK9105 or max. line length 2 km

BK9055 and BK9105
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24 The Beckhoff Bus Terminal system

Up to 256 Bus Terminals, with 1 to 16 1/0 channels per signal form

The Bus Terminal system is the universal interface between a fieldbus system and the sensor / actuator
level. A unit consists of a Bus Coupler as the head station, and up to 64 electronic series terminals, the last
one being an end terminal. Up to 255 Bus Terminals can be connected via the K-Bus extension. For each
technical signal form, terminals are available with one, two, four or eight /0O channels, which can be mixed
as required. All the terminal types have the same mechanical construction, so that difficulties of planning and
design are minimized. The height and depth match the dimensions of compact terminal boxes.

Decentralized wiring of each 1/0 level

Fieldbus technology allows more compact forms of controller to be used. The I/O level does not have to be
brought to the controller. The sensors and actuators can be wired decentrally, using minimum cable lengths.
The controller can be installed at any location within the plant.

Industrial PCs as controllers

The use of an Industrial PC as the controller means that the operating and observing element can be
implemented in the controller's hardware. The controller can therefore be located at an operating panel, in a
control room, or at some similar place. The Bus Terminals form the decentralized input/output level of the
controller in the control cabinet and the subsidiary terminal boxes. The power sector of the plant is also
controlled over the bus system in addition to the sensor/actuator level. The Bus Terminal replaces the
conventional series terminal as the wiring level in the control cabinet. The control cabinet can have smaller
dimensions.

Bus Couplers for all usual bus systems

The Beckhoff Bus Terminal system unites the advantages of a bus system with the possibilities of the
compact series terminal. Bus Terminals can be driven within all the usual bus systems, thus reducing the
controller parts count. The Bus Terminals then behave like conventional connections for that bus system. All
the performance features of the particular bus system are supported.

Mounting on standardized mounting rails

The installation is standardized thanks to the simple and space-saving mounting on a standardized mounting
rail (EN 60715, 35 mm) and the direct wiring of actuators and sensors, without cross connections between
the terminals. The consistent labelling scheme also contributes.

The small physical size and the great flexibility of the Bus Terminal system allow it to be used wherever a
series terminal is also used. Every type of connection, such as analog, digital, serial or the direct connection
of sensors can be implemented.

Modularity

The modular assembly of the terminal strip with Bus Terminals of various functions limits the number of
unused channels to a maximum of one per function. The presence of two channels in one terminal is the
optimum compromise of unused channels and the cost of each channel. The possibility of electrical isolation
through potential feed terminals also helps to keep the number of unused channels low.

Display of the channel state

The integrated LEDs show the state of the channel at a location close to the sensors and actuators.

12 Version: 2.2.0 BK9055 and BK9105
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K-Bus

The K-Bus is the data path within a terminal strip. The K-Bus is led through from the Bus Coupler through all
the terminals via six contacts on the terminals’ side walls. The end terminal terminates the K-Bus. The user
does not have to learn anything about the function of the K-Bus or about the internal workings of the
terminals and the Bus Coupler. Many software tools that can be supplied make project planning,
configuration and operation easy.

Potential feed terminals for isolated groups

The operating voltage is passed on to following terminals via three power contacts. You can divide the
terminal strip into arbitrary isolated groups by means of potential feed terminals. The potential feed terminals
play no part in the control of the terminals, and can be inserted at any locations within the terminal strip.

Up to 64 Bus Terminals can be used in a terminal block, with optional K-Bus extension for up to 256 Bus
Terminals. This count does include potential feed terminals, but not the end terminal.

Bus Couplers for various fieldbus systems

Various Bus Couplers can be used to couple the electronic terminal strip quickly and easily to different
fieldbus systems. It is also possible to convert to another fieldbus system at a later time. The Bus Coupler
performs all the monitoring and control tasks that are necessary for operation of the connected Bus
Terminals. The operation and configuration of the Bus Terminals is carried out exclusively by the Bus
Coupler. Nevertheless, the parameters that have been set are stored in each Bus Terminal, and are retained
in the event of voltage drop-out. Fieldbus, K-Bus and 1/O level are electrically isolated.

If the exchange of data over the fieldbus is prone to errors or fails for a period of time, register contents (such
as counter states) are retained, digital outputs are cleared, and analog outputs take a value that can be
configured for each output when commissioning. The default setting for analog outputs is 0 V or 0 mA. Digital
outputs return in the inactive state. The timeout periods for the Bus Couplers correspond to the usual
settings for the fieldbus system. When converting to a different bus system it is necessary to bear in mind the
need to change the timeout periods if the bus cycle time is longer.

The interfaces

A Bus Coupler has six different methods of connection. These interfaces are designed as plug connectors
and as spring-loaded terminals.

2.5 Ethernet

Ethernet was originally developed by DEC, Intel and XEROX (as the "DIX" standard) for passing data
between office devices. The term nowadays generally refers to the IEEE 802.3 CSMA/CD specification,
published in 1985. Because of the high acceptance around the world this technology is available everywhere
and is very economical. This means that it is easy to make connections to existing networks.

There are now a number of quite different transmission media: coaxial cable (10Baseb5), optical fiber
(10BaseF) or twisted pairs (10BaseT) with screen (STP) or without screen (UTP). Using Ethernet, different
topologies can be built such as ring, line or star.

Ethernet transmits Ethernet packets from a sender to one or more receivers. This transmission takes place
without acknowledgement, and without the repetition of lost packets. To achieve reliable data
communication, there are protocols, such as TCP/IP, that can run on top of Ethernet.

Basic principles

The Internet Protocol (IP)

The internet protocol (IP) forms the basis of this data communication. IP transports data packets from one
device to another; the devices can be in the same network, or in different networks. IP here looks after the
address management (finding and assigning MAC-IDs), segmentation and routing. Like the Ethernet
protocol, IP does not guarantee that the data is transported - data packets can be lost, or their sequence can
be changed.

BK9055 and BK9105 Version: 2.2.0 13
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TCP/IP was developed to provide standardised, reliable data exchange between any numbers of different
networks. TCP/IP was developed to provide standardised, reliable data exchange between any numbers of
different networks. Although the term is often used as if it were a single concept, a number of protocols are
layered together: e.g. IP, TCP, UDP, ARP and ICMP.

Transmission Control Protocol (TCP)

The Transmission Control Protocol (TCP) which runs on top of IP is a connection-oriented transport protocol.
It includes error detection and handling mechanisms. Lost telegrams are repeated.

User Datagram Protocol (UDP)

UDP is connectionless transport protocol. It provides no control mechanism when exchanging data between
sender and receiver. This results in a higher processing speed than, for example, TCP. Checking whether or
not the telegram has arrived must be carried out by the higher-level protocol.

Internet Control Message Protocol (ICMP)

It is used by end devices, to exchange information about the current status of the internet protocol.

Address Resolution Protocol (ARP)

Performs conversion between the IP addresses and MAC addresses.

BootP

The BootP protocol allows the TCP/IP address to be set or altered, by addressing the network device with its
MAC-ID.

14 Version: 2.2.0 BK9055 and BK9105
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3 Mounting and wiring

3.1 Instructions for ESD protection

NOTE

Destruction of the devices by electrostatic discharge possible!

The devices contain components at risk from electrostatic discharge caused by improper handling.
 Please ensure you are electrostatically discharged and avoid touching the contacts of the device directly.
+ Avoid contact with highly insulating materials (synthetic fibers, plastic film etc.).

» Surroundings (working place, packaging and personnel) should by grounded probably, when handling
with the devices.

« Each assembly must be terminated at the right hand end with a KL9010 bus end terminal, to ensure the
protection class and ESD protection.

P
¢ ~

,HIHP\
S~

a
'ﬁ,\

Fig. 3: Spring contacts of the Beckhoff I/O components
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BECKHOFF

3.2

Dimensions

The system of the Beckhoff Bus Terminals is characterized by low physical volume and high modularity.
When planning a project it must be assumed that at least one Bus Coupler and a number of Bus Terminals
will be used. The mechanical dimensions of the Bus Couplers are independent of the fieldbus system.
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Fig. 4: Dimensions

" BKxx50, BCXX50 BX000¢

The total width in practical cases is composed of the width of the Bus Coupler, the KL9010 Bus End
Terminal and the width of the bus terminals in use. Depending on function, the Bus Terminals are 12 or
24 mm wide. The front wiring increases the total height of 68 mm by about 5 to 10 mm, depending on the

wire thickness.

Mechanical data BKxxxx BKxx50 BXxxxx LCxxxx
BCxxxx BCxx50

Design form compact terminal housing with signal LED

Material Polyamide Polyamide Polycarbonate Polyamide
(PA 6.6) (PA 6.6) (PA 6.6)

Dimensions (W x H x D) |49 x 100 x 68 mm |44 x 100 x 68 mm|81 (BX8000 61) x 100 x 21 x 100 x 68 mm

89 mm

Mounting on 35 mm C-rail in accordance with EN 60715 with latching

Stackable by Double groove-tongue connection

Labelling Standard terminal block labelling

Vibration/shock conforms to EN 60068-2-6 / EN 60068-2-27

resistance

EMC immunity/ conforms to EN 61000-6-2 / EN 61000-6-4

emission

Connection technology

BKxxxx BKxx50 BXxxxx

BCxxxx BCxx50

LCxxxx

Wiring

Cage Clamp® spring-loaded system

Connection cross-sectio

n |0.08 mm?... 2.5 mm?, stranded, solid wire, 28-14 AWG

Fieldbus connection

depending on fieldbus

spring-loaded terminals

Power contacts

3 spring contacts

Current loading IMAXX

10 A (125 A short circuit)

Rated voltage

24 Ve

16
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3.3 Installation on mounting rails

Risk of electric shock and damage of device!

Bring the bus terminal system into a safe, powered down state before starting installation, disassembly or
wiring of the bus terminals!

Mounting

The Bus Couplers and Bus Terminals are attached to commercially available 35 mm mounting rails (DIN rail
according to EN 60715) by applying slight pressure:

1. First attach the Fieldbus Coupler to the mounting rail.

2. The Bus Terminals are now attached on the right-hand side of the fieldbus Coupler. Join the
components with slot and key and push the terminals against the mounting rail, until the lock clicks
onto the mounting rail.

If the terminals are clipped onto the mounting rail first and then pushed together without tongue and
groove, the connection will not be operational! When correctly assembled, no significant gap should
be visible between the housings.

Locking mechanism and fixing bolts

([

1 The locking mechanism of the terminals and couplers extends to the profile of the mounting rail. At
the installation, the locking mechanism of the components must not come into conflict with the fixing
bolts of the mounting rail. To mount the mounting rails with a height of 7.5 mm under the terminals
and couplers, you should use flat mounting connections (e.g. countersunk screws or blind rivets).

Disassembly
Each terminal is secured by a lock on the mounting rail, which must be released for disassembly:

1. Carefully pull the orange-colored lug approximately 1 cm out of the terminal to be disassembled, until
it protrudes loosely. The lock with the mounting rail is now released for this terminal, and the terminal
can be pulled from the mounting rail without excessive force.

2. Grasp the released terminal with thumb and index finger simultaneous at the upper and lower grooved
housing surfaces and pull the terminal away from the mounting rail.

Connections within a Bus Terminal block
The electric connections between the Bus Coupler and the Bus Terminals are automatically realized by
joining the components:

» The six spring contacts of the K-Bus/E-Bus deal with the transfer of the data and the supply of the Bus
Terminal electronics.

» The power contacts deal with the supply for the field electronics and thus represent a supply rail within
the Bus Terminal block. The power contacts are supplied via terminals on the Bus Coupler.

Power contacts

o

1 During the design of a Bus Terminal block, the pin assignment of the individual Bus Terminals must
be taken account of, since some types (e.g. analog Bus Terminals or digital 4-channel Bus
Terminals) do not or not fully loop through the power contacts. Power Feed Terminals (KL91xx,
KL92xx and EL91xx, EL92xx) interrupt the power contacts and thus represent the start of a new
supply rail.

PE power contact

The power contact labelled PE can be used as a protective earth. For safety reasons this contact mates first
when plugging together, and can ground short-circuit currents of up to 125 A.
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NOTE

Risk of damage to the device

Note that, for reasons of electromagnetic compatibility, the PE contacts are capacitatively coupled to the
mounting rail. This may lead to incorrect results during insulation testing or to damage on the terminal (e.g.
disruptive discharge to the PE line during insulation testing of a consumer with a nominal voltage of 230 V).
For insulation testing, disconnect the PE supply line at the Bus Coupler or the Power Feed Terminal! In
order to decouple further feed points for testing, these Power Feed Terminals can be released and pulled at
least 10 mm from the group of terminals.

Risk of electric shock!
The PE power contact must not be used for other potentials!

Wiring

Up to eight connections enable the connection of solid or finely stranded cables to the Bus Terminals. The
terminals are implemented in spring force technology. Connect the cables as follows:

1. Open a spring-loaded terminal by slightly pushing with a screwdriver or a rod into the square opening
above the terminal.

2. The wire can now be inserted into the round terminal opening without any force.

3. The terminal closes automatically when the pressure is released, holding the wire safely and
permanently.

® Shielding
1 Analog sensors and actuators should always be connected with shielded, pair-wise twisted cables.

3.4 Disposal

Products marked with a crossed-out wheeled bin shall not be discarded

with the normal waste stream. The device is considered as waste

electrical and electronic equipment. The national regulations for the
mmmmm  disposal of waste electrical and electronic equipment must be observed.
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3.5 Power supply, potential groups

Risk of electric shock and damage of device!

Bring the bus terminal system into a safe, powered down state before starting installation, disassembly or
wiring of the bus terminals!

Power supply for the Bus Coupler

The Bus Couplers require a 24 V. supply for their operation. The connection is made by means of the upper
spring-loaded terminals labelled 24 V and 0 V. The supply voltage feeds the Bus Coupler electronics and,
over the K-Bus/E-Bus, the Bus Terminals. The power supply for the Bus Coupler electronics and that of the
K-Bus/E-Bus are electrically separated from the potential of the field level.

Power supply for the power contacts

The bottom six connections with spring-loaded terminals can be used to feed the supply for the peripherals.
The spring-loaded terminals are joined in pairs to a power contact. The feed for the power contacts has no
connection to the voltage supply for the Bus Coupler. The design of the feed permits voltages of up to 24 V.
The assignment in pairs and the electrical connection between feed terminal contacts allows the connection
wires to be looped through to various terminal points. The current drawn from the power contacts must not
exceed 10 A for long periods. The current carrying capacity between two spring-loaded terminals is identical
to that of the connecting wires.

Power contacts

On the right hand face of the Bus Coupler there are three spring contacts for the power contact connections.
The spring contacts are hidden in slots so that they cannot be accidentally touched. By attaching a Bus
Terminal the blade contacts on the left hand side of the Bus Terminal are connected to the spring contacts.
The tongue and groove guides on the top and bottom of the Bus Coupler and of the Bus Terminals
guarantees that the power contacts mate securely.

Configuration interface (not for BK1250, EK1x00)

The standard Bus Couplers have an RS232 interface at the bottom of the front face. The miniature connector
can be joined to a PC with the aid of a connecting cable and the KS2000 configuration software. The
interface permits the Bus Terminals to be configured, for example adjusting the amplification factors of the
analog channels. The interface can also be used to change the assignments of the bus terminal data to the
process image in the Bus Coupler. The functionality of the configuration interface can also be reached via
the fieldbus using string communication facility.

Electrical isolation

The bus couplers operate by means of three independent potential groups. The supply voltage feeds the K-
Bus/E-Bus electronics in the Bus Coupler and the K-Bus/E-Bus itself in an electrically isolated manner. The
supply voltage is also used to generate the operating voltage for the fieldbus.

Note: All Bus Terminals are electrically isolated from the K-Bus/E-bus. The K-Bus/E-bus is therefore
completely electrically isolated.
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Fig. 5: Electrical isolation
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3.6 ATEX - Special conditions (standard temperature
range)

Observe the special conditions for the intended use of Beckhoff fieldbus components with
standard temperature range in potentially explosive areas (directive 2014/34/EU)!

» The certified components are to be installed in a suitable housing that guarantees a protection class of at
least IP54 in accordance with EN 60079-15! The environmental conditions during use are thereby to be
taken into account!

 For dust (only the fieldbus components of certificate no. KEMA 10ATEX0075 X Issue 9): The equipment
shall be installed in a suitable enclosure providing a degree of protection of IP54 according to
EN 60079-31 for group IlIA or llIB and IP6X for group IIIC, taking into account the environmental
conditions under which the equipment is used!

If the temperatures during rated operation are higher than 70°C at the feed-in points of cables, lines or
pipes, or higher than 80°C at the wire branching points, then cables must be selected whose
temperature data correspond to the actual measured temperature values!

» Observe the permissible ambient temperature range of 0 to 55°C for the use of Beckhoff fieldbus
components standard temperature range in potentially explosive areas!

* Measures must be taken to protect against the rated operating voltage being exceeded by more than
40% due to short-term interference voltages!

The individual terminals may only be unplugged or removed from the Bus Terminal system if the supply
voltage has been switched off or if a non-explosive atmosphere is ensured!

» The connections of the certified components may only be connected or disconnected if the supply
voltage has been switched off or if a non-explosive atmosphere is ensured!

The fuses of the KL92xx/EL92xx power feed terminals may only be exchanged if the supply voltage has
been switched off or if a non-explosive atmosphere is ensured!

Address selectors and ID switches may only be adjusted if the supply voltage has been switched off or if
a non-explosive atmosphere is ensured!

Standards

The fundamental health and safety requirements are fulfilled by compliance with the following standards:
+ EN 60079-0:2012+A11:2013
« EN 60079-15:2010
* EN 60079-31:2013 (only for certificate no. KEMA 10ATEX0075 X Issue 9)

Marking

The Beckhoff fieldbus components with standard temperature range certified according to the ATEX directive
for potentially explosive areas bear one of the following markings:

Il 3G KEMA 10ATEX0075 X Ex nA IIC T4 Gc Ta: 0 ... +55°C

I 3D KEMA 10ATEX0075 X Ex tc IlIC T135°C Dc Ta: 0 ... +55°C
(only for fieldbus components of certificate no. KEMA 10ATEX0075 X Issue 9)

Il 3G KEMA 10ATEX0075 X Ex nA nC IIC T4 Gc Ta: 0 ... +55°C

I 3D KEMA 10ATEX0075 X Ex tc IlIC T135°C Dc Ta: 0 ... +55°C
(only for fieldbus components of certificate no. KEMA 10ATEX0075 X Issue 9)

&
&
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3.7 ATEX - Special conditions (extended temperature
range)

Observe the special conditions for the intended use of Beckhoff fieldbus components with
extended temperature range (ET) in potentially explosive areas (directive 2014/34/EU)!

» The certified components are to be installed in a suitable housing that guarantees a protection class of at
least IP54 in accordance with EN 60079-15! The environmental conditions during use are thereby to be
taken into account!

 For dust (only the fieldbus components of certificate no. KEMA 10ATEX0075 X Issue 9): The equipment
shall be installed in a suitable enclosure providing a degree of protection of IP54 according to
EN 60079-31 for group IlIA or llIB and IP6X for group IIIC, taking into account the environmental
conditions under which the equipment is used!

If the temperatures during rated operation are higher than 70°C at the feed-in points of cables, lines or
pipes, or higher than 80°C at the wire branching points, then cables must be selected whose
temperature data correspond to the actual measured temperature values!

» Observe the permissible ambient temperature range of -25 to 60°C for the use of Beckhoff fieldbus
components with extended temperature range (ET) in potentially explosive areas!

* Measures must be taken to protect against the rated operating voltage being exceeded by more than
40% due to short-term interference voltages!

The individual terminals may only be unplugged or removed from the Bus Terminal system if the supply
voltage has been switched off or if a non-explosive atmosphere is ensured!

» The connections of the certified components may only be connected or disconnected if the supply
voltage has been switched off or if a non-explosive atmosphere is ensured!

The fuses of the KL92xx/EL92xx power feed terminals may only be exchanged if the supply voltage has
been switched off or if a non-explosive atmosphere is ensured!

Address selectors and ID switches may only be adjusted if the supply voltage has been switched off or if
a non-explosive atmosphere is ensured!

Standards

The fundamental health and safety requirements are fulfilled by compliance with the following standards:
+ EN 60079-0:2012+A11:2013
« EN 60079-15:2010
* EN 60079-31:2013 (only for certificate no. KEMA 10ATEX0075 X Issue 9)

Marking

The Beckhoff fieldbus components with extended temperature range (ET) certified according to the ATEX
directive for potentially explosive areas bear the following marking:

Il 3G KEMA 10ATEX0075 X Ex nA IIC T4 Gc Ta: -25 ... +60°C

I 3D KEMA 10ATEX0075 X Ex tc IlIC T135°C Dc Ta: -25 ... +60°C
(only for fieldbus components of certificate no. KEMA 10ATEX0075 X Issue 9)

I 3G KEMA 10ATEX0075 X Ex nA nC IIC T4 Gc Ta: -25 ... +60°C

I 3D KEMA 10ATEXO0075 X Ex tc IlIC T135°C Dc Ta: -25 ... +60°C
(only for fieldbus components of certificate no. KEMA 10ATEX0075 X Issue 9)

&
&

22 Version: 2.2.0 BK9055 and BK9105



BEGKHOFF Mounting and wiring

3.8 Continuative documentation for ATEX and IECEXx

Continuative documentation about explosion protection according to ATEX
and IECEx

Pay also attention to the continuative documentation

Ex. Protection for Terminal Systems
Notes on the use of the Beckhoff terminal systems in hazardous areas according to ATEX
and IECEXx,

that is available for download within the download area of your product on the Beckhoff
homepage www.beckhoff.com!
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4 Parametrization and commissioning

4.1 Start-up behaviour of the Bus Coupler

Immediately after being switched on, the Bus Coupler checks, in the course of a self-test, all the functions of
its components and the communication on the K-bus/E-bus. The red 1/0 LED blinks while this is happening.
After completion of the self-test, the Bus Coupler starts to test the attached Bus Terminals (the "Bus
Terminal Test"), and reads in the configuration. The Bus Terminal configuration is used to generate an
internal structure list, which is not accessible from outside. In case of an error, the Bus Coupler enters the
Stop state. Once the start-up has completed without error, the Bus Coupler enters the fieldbus start state.

Power On Self Test

{

Bus Terminal Test -> Station List

OK ERROR

Start Of

Fieldbus Stop

Fig. 6: Start-up behaviour of the Bus Coupler

The Bus Coupler can be made to enter the normal operating state by switching it on again once the fault has
been rectified.

4.2 Parameterization of the Bus Coupler using DIP
Switches*

*) Firmware version B5 or higher

The following parameterizations can be carried out without using configuration software, with the aid of the
DIP switches and the end terminal (KL9010).

This parameterization mode is only active if only one end terminal (KL9010) is inserted. Otherwise, the
normal settings apply.

Restoring the manufacturer’s settings
« Switch off the Bus Coupler, and plug in just the end terminal (KL9010).
» Set all the DIP switches to ON, and switch the Bus Coupler on again.

» Once the default parameters have successfully been set, the Error LED lights, and the I/O Run and I/O
Error LEDs flash alternately.

* You can then switch the Bus Coupler off, connect the Bus Terminals, and continue as usual.

Setting the Ethernet parameters
+ Switch off the Bus Coupler, and plug in just the end terminal (KL9010).
» Set all the DIP switches to OFF, and switch the Bus Coupler on again.
« The I/O RUN and I/O Error LEDs light steadily.
» Make the desired setting in accordance with the following table.
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DIP switch Parameters Selection Setting Comment
1 Baud Rate 10 MBaud OFF (0)
100 MBaud ON (1) Default
2 Auto-Baud-Rate Disable OFF (0)
Enable ON (1) Default
3 Transmission type Half duplex OFF (0)
Full duplex ON (1) Default

* To accept the values, set DIP switch 10 to ON.
By flashing the I/O RUN and I/O ERR LEDs the Bus Coupler indicates that it has accepted the
parameters.

* You can then switch the Bus Coupler off, connect the Bus Terminals, and continue as usual.

4.3

Three different network classes are distinguished. They determine how many address bits are reserved for
the network ID and how many for the node number (e.g. for PCs or Bus Couplers). The difference is located
in the first three bits of the IP address.

Network classes

Network Number of bits for |[Enables no. of No. of bits for the |Enables no. of nodes per
class the network ID networks node address network

A 7 126 24 16 777 214

B 14 16 382 16 65 536

C 21 2097 150 8 254

® Unique IP address

1 An IP address must be unique within the entire connected network!

Hetwork class A, Adresses; 1. xx=xEExEE - 120, 066000

01234567

012345467

01234567

01234567

Hetwork-1D

Computer Address, Host-ID

Hetwork class B, Adresses: 128.0. 3% xxx - 191,255, 0400, Xxx

01234567

01234567

01234567

01234567

Hetwork-1D

Computer Address, Host-ID

Hetwork class C, Adresses: 192.0.0.xx%% - 223.255. 255 K%

01234567

01234567

012345667

01234567

Hetwork-1D

Fig. 7: Network classes

Computer Address, Host-1D

i

Identical network class

In a communication with another Ethernet devices, the IP address set must have the same network
class. Sample: Your PC has the address 172.16.17.55, which means the coupler must have the

address 172.16.xxx.xxx (xxx stands for a number between 0 and 255. 0 is usually used by the
router/switch and should therefore remain reserved).

In order to see the PC's own address, the command ipconfig can be entered into a DOS window under
Windows NT/2000/XP.

BK9055 and BK9105
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4.4 IP address

The IP address can be set using four different procedures, and these will be described in more detail below.

Procedure Explanation Necessary components

KS2000 Addressing using the KS2000 configuration |KS2000 configuration software and KS2000
software and DIP switches cable

ARP Addressing via the ARP table [} 27] PC with network

BootP Addressing via BootP server [» 28] BootP server

DHCP Addressing via DHCP server DHCP server

441 Configuration with KS2000

The KS2000 configuration software (from version 3.2.8) can be used to set the TCP/IP address in a dialog
box, or it can be written directly into the registers. DIP switches 9 and 10 (for BK9050 DIP switches 1 and 2
in blue) should both be OFF (0) before switching on.

Table 100

Register High-Byte Low-Byte

0 IP-Byte 2 IP-Byte 1

1 Not used IP-Byte 3

Default

Byte Default value (hex) Default value (dec)

1 0xAC 172 4ec

2 0x10 16 gec

3 0x11 17 ec

4 (DIP switch) (0 to 255,.)

Fig. 8: DIP switch

Switch no. 1 2 3 4 5 6 7 8 9 10

Valence 1 2 4 8 16 32 64 128 |- -

In this example ON OFF |OFF |ON OFF |OFF |ON ON OFF |OFF

Value 1 0 0 8 0 0 64 128 |- - Total=201
@® Software reset

A software reset is required to save changes in the Bus Coupler tables. A hardware reset (power

on/off) is

not sufficient!

26
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4.4.2 Address Configuration via ARP

An easy method of modifying the IP address is to set the address using the DOS window. It is, however, only
possible to alter addresses within the same network class. The new IP address that has been set remains
stored even after the Bus Coupler has been switched off.

Procedure

Set DIP switches 9 and 10 to OFF. DIP switches 1-8 then no longer have any address function.
Open a DOS box on your PC.

Enter the command "ping <OLD IP address>" to create an entry in the ARP table.

Read the table with the command "ARP -a".

Enter "ARP -d <OLD IP address>" to remove the Bus Coupler from the table.

Use "ARP -s <NEW IP address> <MAC-ID> [»_33]" to make an entry manually.

With "ping -I 123 <NEW IP address>" the new IP address becomes valid.

A short flash from the ERROR LED at the moment of switching on indicates that the Bus Coupler is being
addressed by ARP, and that DIP switches 1-8 give no indication of the address that is set.

® Changing the IP address

When the IP address is changed, all the dynamic ARP entries should be cleared. To change the IP
address it is one ping with the length of 123 bytes is permitted for reconfiguration of the IP address
(<ping -1 "IP address>) necessary.

Example

. C:i>ping 172.16.17.255
. C:>arp -a

172.16.17.255 00-01-05-00-11-22
C:>arp -d 172.16.17.255
C:>arp -s 172.16.44.44 00-01-05-00-11-22

. C:>ping -1 123 172.16.44.44
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4.4.3 Address configuration via BootP server

4431 Addressing via Beckhoff BootP Server

® BootP Server

Disable all other Ethernet adapter in your “network connections” before you start the BootP Server.
You have then only one Ethernet adapter which you can use for BootP.

Connecting to the BootP Server

BootP server:

https://download.beckhoff.com/download/software/TwinCAT/TwinCAT2/Unsupported Utilities/
TcBootP Server/

How to use the BootP server

Use the BootP server with the BK9105 in one of two ways:

1. Statically store an IP address by switching all the dip switches 1-9 to the on position
DIF switch zettings

Fig. 9: Beckhoff BootP Server - DIP switch settings for statically stored IP address

When choosing this mode, power cycling the BK9105 with the dip switches set to ON 1-9 will keep the IP
address set by the BootP server. The BootP server does not need to be present after this point.

2. Dynamically set an IP address that is assigned by the BootP by turning on only dip switch 9
DIP gwitch settings

Fig. 10: Beckhoff BootP Server - DIP switch settings for dynamically set IP address

Be sure to configure the BootP server with the Mac ID of the BK9105 and the desired IP address.
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s eChoT B oo SETVE RN TIEITa L O
b ac: Address | IF Addresz | Start Mew b ac Address |
000105004 31 192 45 46 47

Stop
Add...
[elete... |
Edit... |
< |
Clear Log |
Servernane: Server P address: Subnet Mazk: Drefault G atewan:
|mattp-pc |101z22.28 |255.255.0.0 10121021
Time Stamp | b ac: Address | hezzage |

Fig. 11: Beckhoff BootP server configuration - Start

Then, start the server and reboot the BK9105. After a connection and an IP address are established, the
following time stamp appears:
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e HeCKHOT oD ISErVEREonTiSuration ﬂ
Mac Address IP Address Mew Mac Addrezs
000105004 31 192 45 46 47
Stop
Add...
Clear Log
Servernane: Server P address: Subnet Mazk: Drefault G atewan:
mattp-pc |'I 012223 250.255.0.0 10121021
Time Stamp b ac: Address | hezzage
2006-06-30T13:21:03  000105004E 31 IP Addresz 192 45 46,47 azzigned %

Fig. 12: Beckhoff BootP server configuration - Time Stamp

Regard dip switch 9 for dynamically set IP address

o

1 It is not possible to change dip switches 1 to 9 for a static IP address. They must remain on. If using
the BootP server to assign the address every time the BK9105 is powered on, make sure dip switch
9is on.

4.4.3.2 Addressing via Rockwell BOOTP/DHCP Server 2.3

IP address save modes

DIP switches 1 to 8 in the ON position

The address assigned by the BootP server is stored, and the BootP service will not be restarted after the
next cold start.

The address can be cleared again by reactivating the manufacturers' settings (using the KS2000 software or
with the DIP switch and end terminal [P 30]).

DIP switches 1 to 8 in the OFF position

The IP address assigned by the BootP server is only valid until the Bus Coupler is switched off. The BootP
server must assign a new IP address to the Bus Coupler at the next cold start.
The address is, however, retained through a software reset of the Bus Coupler

Switch the DIP Switch 1 to 8 ON or OFF and DIP 9-10 ON.
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Take note that the dip switches 1 to 8 no longer hold any addressing capabilities.

The MAC Address begins with 00-01-05-xx-xx-xx (see under the BK9105 to find the MAC address).

5 BOOTP/DHCP Server 2.3 - mE =]
File Tools Help

— Request Hiztary

Clear Higtary I Add to Belation List

[k mir:zec) | Type | Ethernet Address [MAL] | IP Address | Hozthame

— Relatian List
New | Delete | Enable BOOTP | Enable DHCF | Disable BOOTP/DHCF |

Ethernet Address [MAL] | Type | IP Address | Hoztname | Dezcription |
00: 071:05:00:F9: 60 10.3.2.200
— Status Entries——
Unable to service DHCP request from 00:12:3F:02:82.E5. ’71 aof 256

Fig. 13: Rockwell BOOTP/DHCP Server 2.3 - MAC address

After a successful addressing you can disable the BOOTP addressing.
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:¥] BOOTP/DHCP Server 2.3 - ™ =
File Tools Help

— Request Higtory

Clear Higtary I Add to Belation List

[z mir:zec) | Type | Ethernet Address [MAL] | IP Address | Hozthame
12240 BOOTP  00:07;05:00;F3E60 10.3.2.200
— Relation List

Newl Deletel Enable BEIEITF'l Enable DHEF'l DieanE EDDTF‘HDHEF"

Ethernet Address [MAL] | Type | IP Address | Hoztname | Dezcription |
00;07:05:00:F2:ED BOOTP 10.3.2.200
— Status Entries——
Sent 10.3.2.200 to Ethernet address 00:01:05:00:F3:60 ’71 of 266

Fig. 14: Rockwell BOOTP/DHCP Server 2.3 - successful addressing

44.4 Setting the address using a DHCP server

To set the address by means of a DHCP server, set DIP switch 9 to OFF (0) and DIP switch 10 to ON (1).

In this state the DHCP service is switched on, and the Bus Coupler is assigned an IP address by the DHCP
server.

The DHCP server must know the MAC ID of the Bus Coupler and should assign the same IP address to this
MAC ID on each startup.

The TCP/IP error LED flashes while the address is being allocated.

445 Subnet mask

The subnet mask is subject to the control of the network administrator, and specifies the structure of the
subnet.

Small networks without a router do not require a subnet mask. The same is true if you do not use registered
IP numbers. A subnet mask can be used to subdivide the network with the aid of the mask instead of using a
large number of network numbers.

The subnet mask is a 32-bit number:

* Ones in the mask indicate the subnet part of an address space.
» Zeros indicate that part of the address space which is available for the host IDs.
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Description Binary representation Decimal representation
IP address 10101100.00010000.00010001.11001000 172.16.17.200

Subnet mask 11111111.11111111.00010100.00000000 255.255.20.0

Network ID 10101100.00010000.00010000.00000000 172.16.16.0

Host ID 00000000.00000000.00000001.11001000 0.0.1.200

Standard subnet mask

Address class |Standard subnet mask (decimal) Standard subnet mask (hex)
A 255.0.0.0 FF.00.00.00
B 255.255.0.0 FF.FF.00.00
C 255.255.255.0 FF.FF.FF.00

Subnets and host number

o
1 Neither subnet 0 nor the subnet consisting only of ones may be used. Neither host number 0 nor

the host number consisting only of ones may be used!

If the IP address is set using the KS2000 configuration software, it is necessary for the subnet mask

also to be changed with the KS2000 configuration software.

If ARP addressing is used, the associated standard subnet mask, based on the IP address, is

entered.

Under BootP or DHCP the subnet mask is transmitted also by the server.

4.4.6 Testing the IP address

To test the IP address you can use the Ping command in a Windows prompt.

= | Eingabeaufforderung

Microzoft Windows 2B [Uerszion 5.80.21951
CC» Copyright 19785-2000 Microsoft Corp.

C:\>ping 172 .16.18.1

Ping wird awusgefiihrt fir 172.16.18.1 mit 32 Butes Daten:

Antwort von 172_16.18.1: Bytes=32 Zeit<1B8Bm= TTL=128
Antwort von 172.16.18.1: Buytes=32 Feit<1Bms TTL=128
Antwort von 172_16.18.1: Bytes=32 Zeit<1B8Bm= TTL=128
Antwort von 172.16.18.1: Bytes=32 Feit<1Bms TTL=128

G

Fig. 15: Testing the IP address using the Ping command

4.4.7 Reading the MAC-ID

Proceed as follows to read the MAC-ID.

* Change the IP address on your PC to 172.16.x.x and the Subnet mask to 255.255.0.0
The IP address when supplied by the manufacturer on the BC9000 and BK9000 is 172.16.17.255 (DIP

switches 1 to 8 are set to ON).

The IP address of the IP67 Fieldbus Boxes are set to 172.16.18.(rotary switch setting).

 Start the DOS Window
» Send a Ping to IP address 172.16.17.xxx
* Read the MAC-ID with arp -a.

BK9055 and BK9105 Version: 2.2.0
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4.5 Configuration

4.5.1 Mapping

Type: ETHERNET-MODULE Generic Ethernet Module

Comm Format: SINT, INT or DINT

Assembly Instance:
* Input: 101
* Output: 102
« Configuration: 100 Size 0

Mapping rules

Complex terminals* (see documentation terminals)
» Word Alignment
« complex mapping

Comm Format: SINT

Size: 4 x SINT (BYTE) + terminals (2 x INT + terminals or 1 x DINT + terminals)
Size: 4 x SINT (BYTE) + terminals (2 x INT + terminals or 1 x DINT + terminals)

Offset |Inputs

Outputs

0 Status Byte 0

Control Byte 0

Status Byte 1

Control Byte 1

Status Byte 2

Control Byte 2

Status Byte 3

Control Byte 3

complex terminals®

complex terminals®

X | WIN|I-

X
...y |digital terminals**

digital terminals**

*) complex terminals, example KL15xx, KL25xx, KL3xxx, Kldxxx, KL5xxx, KL6xxx, KL8xxx

**) digital terminals, example KL1xxx, KL2xxx, KM1xxx, KM2xxx

Comm Format: INT

Offset |Inputs

Outputs

0 Status Word 0

Control Word 0

Status Word 1

Control Word 1

complex terminals®

complex terminals*

X |IN|—~

X
...y |digital terminals**

digital terminals™*

*) complex terminals, example KL15xx, KL25xx, KL3xxx, Kldxxx, KL5xxx, KL6xxx, KL8Xxxx

**) digital terminals, example KL1xxx, KL2xxx, KM1xxx, KM2xxx

Comm Format: DINT

Offset |Inputs

Outputs

0 Status DWord 0

Control DWord 0

1..x |complex terminals*

complex terminals*

x...y |digital terminals**

digital terminals**

*) complex terminals, example KL15xx, KL25xx, KL3xxx, Kldxxx, KL5xxx, KL6xxx, KL8xxx

**) digital terminals, example KL1xxx, KL2xxx, KM1xxx, KM2xxx
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Mapping terminals

Example 1: (only digital terminals)

Comm Format INT
Size: 3 x Input, 3 x Output
1 x BK9105

2 x KL1002

2 x KL2012

1 x KL9010

Offset IName Inputs Outputs

0 Control/Status Word 0 |DeviceName:l.data[0] DeviceName:O.data[0]

1 Control/Status Word 1 |DeviceName:l.data[1] DeviceName:O.data[1]

2 digital terminals DeviceName:l.data[2] DeviceName:0.data[2]
(Bit 0..3, 4..15 unused) (Bit 0..3, 4..15 unused)

Example 2:

Comm Format INT
Size: 7 x Input, 7 x Output
1 x BK9105

1 x KL1408

2 x KL2012

1 x KL3312

1 x KL9010

Offset IName Inputs Outputs

0 Control/Status Word 0 |DeviceName:l.data[0] DeviceName:O.data[0]

1 Control/Status Word 1 |DeviceName:l.data[1] DeviceName:O.data[1]

2 KL3312 Channel 0 DeviceName:l.data[2] DeviceName:0.data[2]
Control/Status (Bit0..7, 8..15 unused) (Bit 0..7, 8..15 unused)

3 KL3312 Channel 0 DeviceName:l.data[3] (Bit 0..15) DeviceName:O.data[3] (Bit 0..15)

4 KL3312 Channel 1 DeviceName:l.data[4] DeviceName:O.data[4]
Control/Status (Bit0..7, 8..15 unused) (Bit 0..7, 8..15 unused)

5 KL3312 Channel 1 DeviceName:l.data[5] (Bit 0..15) DeviceName:0O.data[5] (Bit 0..15)

6 digital terminals DeviceName:l.data[6] DeviceName:O.data[6]

(Bit 0..7, 8..15 unused) (Bit 0..3, 4..15 unused)

BK9105 Control and Status

Status Bits 0 to 31

0 1 2 3 4

8 to 15

16 to 23

24 to 31

K1 |- L1 L2 |-

K-Bus Counter

K-Bus Error Code

K-Bus Error argument

K1 - if K1 = TRUE, K-Bus error, Error Code bit 16-31 (see K-Bus Error LED [P _53])

L1 or L2 active

* Firmware version B3 increment if a K-Bus cycle is ready

Control Bits 0 to 31

o 1 2* 13* 4 |5

10 |11

12

13 16 to 23 |24 to 31

K1 |[R1T |[L1 L2 |- -

K1 - 0->1 rising Trig K-Bus Reset

R1 - 1->0 falling Trig Reboot BK9105

L1 - 1-> Outputs are frozen

L2 - 1-> Leave K-Bus Cycle, if L1 and L2 TRUE then is only L2 active
*) Firmware version B3 necessary

BK9055 and BK9105 Version: 2.2.0
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4.5.2 EthernetlP Tag Wizard

@ Mapping
The Bus Coupler can be mapped as short integer (byte), integer (word), or double integer (double
word). In the following description it is mapped as double integer!

Installation

- Download the file EIPTOOL.zip from this documentation click on the following Link
https://infosys.beckhoff.com/content/1033/bk9055 bk9105/Resources/4524990475/.zip

- Extract all the contained files from the ZIP file into a folder on your PC.

- Start the EtherNetIPConfigTool.exe

Overview

This application note covers how to use the EthernetlP Tag Wizard. After reading this note you will be able to
build a rack of Beckhoff IO and automatically import it into RSLogix 5000. Not only will the nodes be
automatically created, but the 10 will have an exact description in the 10 map.

Supporting Documents and References

Put link to BK9105 here, as well as the link to the EIP tool.

Key Concepts

With this tool a user will be able to create the Beckhoff IO Rack, save the 10 mapping configuration and
Import that configuration into RSLogix 5000. RSLogix 5000 does not need to be installed on the PC you
have the Tag Wizard on, however it will be convenient.

Procedure

To get started we have to have an RSLogix configuration with a minimum of a processor and Ethernet IP
Master. If you are simply adding a rack to an existing configuration, this process will be the same.
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% RSLogix 5000 - EthernetIP_Import_Wizard [1789-L60T*

Fie Edt “iew Search Logic Communications Tools Window Help

eI INEEEE] = &mm| [ @ e [ o
Offline 1. F RUN L—@—r’ Path: [<nane> ~] &

Mo Forces | 5 E Ok, - N —
No Edis a gﬂm N R (= e [ A FR s | Al
. i EJ H| e, Favorites A Ailel-Ciny ,.( Satety ,( Alarms- ,( Bit A.Tl'mer.lf(:c

=5 Conkroller EthernetIP_Import_Wizard

Controller Tags

----- [ controller Faulk Handler

----- [23 Power-Up Handler

£S5 Tasks

=48 MainTask

EIE% IMainProgram

A Program Tags

[ MainRautine

----- (23 Unscheduled Programs

=5 Mokion Groups

L Ungrouped Axes

----- (3 add-0On Instruckions

-5 Data Types

L@ User-Defined

E:ﬂ Skrings

@ add-on-Defined

#-Ci, Predefined

L@ Module-Defined

----- 3 Trends

% /O Configuration |

£ Backplane, 1789-a17/4 Virtual Chassis
“-f [1] 1759-L60 EthernetIP_Import_Wizard
B- ﬂ [2] EtherMet{IP EthernetIP_Tag_Wizard

.. Ethernet

\

Fig. 16: EthernetIP Tag Wizard

All one has to do is simply save this configuration as an .L5K file to the desired location. In this example, all
files are saved to the root directory of the Tag Wizard.
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i/ RSLogix 5000 - EthernetIP_Import_Wizard [1789-L60]

File Edit %ew Search Logic <Communications Tools Window  Help

Ble(E] 5| b[%e] || 5 Blale|E V@l @l [coomme. &
Offline 0. FRUN = Patn: [enones | &
Mo Forces | 35 [ oK @
No Edits -,g.,.;ﬁ? A At ] ] ] B
ll 4| I Favorites 4 B0a-0n A Salety A Alarms A Bt A Timerioc
=15 Controller EthernetIP_Trmport_Wizar _ 5[

[ Controller Tags
----- [£3 Controller Faulk Handler
----- [ power-Up Handler
-5 Tasks
EI@ MainTask.
EHE& IMainProgram

| Program Tags

e E:ij MainRoutine
----- [ Unscheduled Programs
=55 Mation Groups

‘(73 Ungrouped fxes

----- [ add-on Instructions
=5 Data Types
@ User-Defined
Eﬁ Strings
@ add-on-Defined
- Predefined

----- Eﬁ Madule-Defined

Saveint | ) EIP TOOLTEST - - @merE

) Tag Import Wizard

I'_—'IS 1/ Configuration
-3 Backplane, 1789-41714 Yirtual C

------ E{I [1] 1789-L&0 EthernetIP_Im)

B ﬂ [2] EtherMet/TP E-thernetIF'_'

File namne: |EthernetIP Irnport_t/izard 'l Save |

.;_gave az type; IHSLngi:-: 5000 Irport/E #port File [*.L5E) j) Cancel

ﬂlé

Fig. 17: EthernetlP Tag Wizard - Save as type

Once the RSLogix 5000 configuration is saved please minimize and open up the folder where the tag wizard
is stored. In this folder you will find a couple reference files. The EthernetlPMaster.ixt is very important. This
is a text file that stores the name that Rockwell gives its scanners. If your scanner is NOT in the list, please
feel free to add it. It is VERY important that the scanner is added just as it appers in your .L5K file.

ﬂEtherNetIF‘Cnnﬁngnl.applicatiun
EEtherNetIF‘CnnﬁgTDnl.exe

@ EtherMetIPConfigTool exe. manifest
%] EtherMetIPConfigTool . pdb

[Z] EthernetIPMaster, bt

|2 TwinCat Terminals, xml [F EthernetIPMaster EHER [m| .

File Edit Format “Yiew Help

[L756-ENET a
1756-EMNET /B _I
1756-EMET

Ethernet /IP

1765-L32E Ethernet
1756-ENZT /A

] 2

Fig. 18: EthernetlP Tag Wizard - EthernetlPMaster.txt

At this point all one has to do is double click on EtherNetIPConfigTool.exe and it will open. Once open, add
your BK9105 or 1L230x-B905 to the configuration.
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Eﬂ BK9105-IL230x-B905 Tool

File | Modules | Report  Print  Help

-loix

«|  BK910S | RN E T4/ ORK ETHERNET AP
IL230x-B905  ChrH2
Terminal Chr-3
Delete Del

Fram W ord. bit

Input | Tio vword, bit From “ord. bit Cutput | Toword bit
13 _ 3 _

Fig. 19: EthernetlP Tag Wizard - EtherNetIPConfigTool

When adding your coupler you will be prompted to enter the correct IP address.

Enter IP address”
110 2{{10 2|10 5|01 5]
OK |

Fig. 20: EthernetlP Tag Wizard - Enter IP address

If you select the Field Bus Box IL230X-B905 you will be prompted additionally with the following.

| x|

Automatically adding Local 10

L] |

Fig. 21: EthernetlP Tag Wizard - Automatic adding Local 10

The software automatically is adding the 230x combo box to your configuration.

At this point you simply add the 10 to your configuration in the order that they are left to right on the coupler,

by simply double clicking on the correct terminal.

BK9055 and BK9105 Version: 2.2.0
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EH BK9105-1L230x-B905 Tool

File  Modules  Report  Print Help

I =10fx]

= =E Dlgltal Input Terminals [FLT =)
- ¥ KL1002, 2 Ch. Input [24¢, 3 0ms]
gf KL1012, 2 Ch. Input [24Y, 0. 2ms)
- & KL1032, 2 Che Imput (484, 3 0ms)
-~ & KL1052, 2 Ch. Input +/- [24V, 3.0ms)
- & KL1104, 4 Ch Input [24%, 3 0ms)
- & KL1114, 4 Che Imput [24%, 0.2ms)
-~ B KL 1124, 4 Ch. Input (5%, 0. 2ms|
-~ & KL1154, 4 Ch Input +/- [24V, 3 0ms]
- & KL1164, 4 Ch Imput +/- [24Y, 0.2ms)
- & KL1184, 4 Ch. Input neg. [24¥, 3.0mz]

|rpuit | To'wiord bit
»

Fram ' ord. bit

L

E| ﬁ BEI105:10.10.10:100

----- :i FL 1002, 2 Ch. Input [24%, 3.0mz]

----- -:E KL 2012, 2 Ch. Output [24Y, 0.5 A]

----- 5 KL 3001, 1 Ch. ana. Input [-10V/0_104)
----- B KL 4001, 1 Ch. ana. Output [0...10)

----- #5 KL 9010, End Terminal

E| q IL230:-B305:10.10.101M

----- E 12300, 4 Ch In-/Output (S8, 24, 3.0ms, 0.54)
..... B | 1000, 8 Ch. Input [S8, 24, 3.0ms]
----- B 12000, 8 Ch Output [S8, 244 0.5 A) 7

----- & |x 3102, 4 Ch. ana. Input 16 Bit (+-10W]

Output | Towaord.bit
3 _

From "ard. bit

Fig. 22: EthernetlP Tag Wizard - Adding the 10 to cour configuration

Once you have all the 10 added in the correct order, you have a couple different selections as to how to save
review or export this data. To review, all one has to do is simply select the coupler you want to review and
then Report>Coupler (Or network [If network is selected only the first coupler will show graphically but the

mapping below is correct])

E:_'H BK9105-IL2304-B905 Tool

File  Modules | Report | Print  Help

El ‘ii Digital Single Coupler

;E m Metwoark
i KL = '

----- # KL 1032, 2 Ch. Input (42, 3.0ms)

L ata T T I

[ T T ]

Fig. 23: EthernetlP Tag Wizard - selections
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BK9105-IL230x-B905 Tool

File  Modules  Repork  Print  Help
" =& Digital Input Terminals [KLT#s] = 21010.10.100 \_\
; # KL1002, 2 Ch. Input [24Y, 3.0ms) J KL 1002, 2 Ch. Input [24%, 3.0ms]
# KL1M2Z, 2 Ch Input [24%, 0.2ms) KL 2012, 2 Ch. Output [24, 0.5 4)
# KL 1032, 2 Ch. Input (48Y, 3.0ms) % KL 20011 Ch. ana. Input [-106/0...10V) Coupler and
# KL1052, 2 Ch. Input +- [244, 3.0ms] % KL 4001, 1 Ch. ana. Output [0...10v) 10 in order
- @ KL 1104, 4 Ch. Input (24Y, 3.0ms) & KL 3010, End Teminal
~ & KL1114, 4 Ch. Input (24¢, 0.2ms) ILZ30=-B905 101010101
# KL1124, 4 Ch Input (54, 0.2ms] |% 2300, 4 Ch. In-/Output (S8, 24, 3.0ms, 0.54)
# KL 1154, 4 Ch Input +/- [24%, 3.0ma] Bm | 1000, 8 Ch. Input (S8, 24, 3.0ms)
# KL 1164, 4 Ch. Input +/- (24, 0.2ms] B 152000, 5 Ch, Output (58, 24V, 0.5 4) E:
\ I # KL 1184, 4 Ch. Input neq. (24, 3. 0ms] -| - gm 1% 3102, 4 Ch._ana. Input 16 Bit [+/-10] _,Z
% | ToWwordbit | From= Dutput | To'wadbit | Fro)
» 9105:10.10.10.100 X 0o [ 3 A05:1010.10.100 X 0on-
BK.3105:10.10,10.100 115 1.0 BK3105:10.10.10.100 118 1.0
3 JEL 3001, 1 Ch. ana. Input [-10W/0. 10 | 215 20 3 JKL 3001, 1 Ch. ana. Input [-10VA0. 100 | 215 20
3 JEL 3001, 1 Ch. ana. Input [-10W/0.. 10 | 315 3o 3 JKL 3007, 1 Ch. ana. [nput [-[10W/0..100] | 315 i0 | Bit Map in the
4 KL 4001, 1 Ch. ana. Output [0...10) 415 4.0 4 JKL 4001, 1 Ch. ana. Output [0...100] 415 4.0 controller
4 KL 4001, 1 Ch. ana. Output [0...10) 515 5.0 4 1KL 4001, 1 Ch. ana. Output [0...10W) 515 5.0
1 JEL1002, 2 Ch. Input 244, 3.0mg] E.1 ] 2 KL 2M2, 2 Ch. Output [24V, 0.5 &) g1 ED
\ ';I /
- | SR | =l
BK9105 101010100 ? i ;
FORMAT DATA TYPE INT Dem“.Ed Bk
Clazz Inztance Input 101 Mumwords 7 Map in the
Clazz Inztance Output 102 Mum ‘words 7
Clazz Instance CFG - 100 MNum Words 0 controller

Fig. 24: EthernetlP Tag Wizard - Mapping

All one has to do at this point to save or export the data is File>Save XML (this saves the configuration to a
XML file, File>Save Network Report (saves so as you can print it for machine documentation)
Save>Configuration (If you want to add to this configuration in the future) and File>Save To L5K file.

N BK9105-1L230x-B905 Tool

File | Modules  Report  Print  Hel

Ciper e
] U
Save ¥ml Report 4 0
Save Mebwork Report o
Save Configuration E:
Save To LSK file Tl

— .
T8 Kl 4194 ATk Tamk (R 11

Fig. 25: EthernetlP Tag Wizard - Save To L5K file

When saving to a L5K file you are prompted to select the correct Ethernet IP master (This list is read from
the text file mentioned earlier).
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_Inix

1756-ENBT -

1756-ENBT
1756-ENET/B
|1756-ENET 4
| EtherNet/IP
[1769-L32E Ethernet
[1756-EN2T/A

Fig. 26: EthernetlP Tag Wizard - choose the correct Ethernet IP master

-1oj x|
|EtherNet/IP v

OK

A

Fig. 27: EthernetlP Tag Wizard select the correct Ethernet IP master

Once we have the master selected, then choose OK.

Next you will be prompted to select the correct path to the stored .L5K file, and select Open. Once opened
you will notice an AB.L5K file in the same directory you saved the original L5K file.

bl Select File L5K Export 21|

: Lok ir: |E; EIP TOOL TEST = Qe

lE:ITag Impart \izard
[Z] EthernetIP_Impart ‘Wizard.LSK

[Dezkto P

| ®

i by [El ocurments

-
-

My Computer

File name: IEthernetlF'_Impurt_Wizard.LEK j Open I
Files of type: |File di testo [*txt] -] Cancel |
o

Fig. 28: EthernetlP Tag Wizard - select the correct path to the stored .L5K file
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Ta |:I T r| ] rt I'.'I'.'IiEEI d |:|

EthernetIP_Impark_Wizard, ACD
[Z] EthernetIP_Import_‘Wizard.LSK
EthernetIP_Impork_‘Wizard.Sem
EthernetIP_Impork_‘Wizard, Wik
IE] Save_Configurakion, bxk

IEI Save_Mebwork_Report, bk

| Save_sML_Report,xml

Fig. 29: EthernetlP Tag Wizard - ABL5k.L5K

Go back to RSLogix 5000, File>Open>

T RSLogix 5000 - EthernetIP_Import_Wizard [1789-160]

File Edit Wiew Search Logic Communications Tools Window Help

(s =l sl&(e] o] 5 2alml [E el 2la] | [Seommwe. 5]
Offline 1. T RUN — Patty [<none> ~] =
Ma Farces | 35 ;DK @:
No Edis Y o HelE] e ] N
LI.I 4| ]\ Favorites 4TRASOn & Saiety A Alarme A BE & Timerice
=3 Contraller EthernetIP_Import_Wizar il
I:I EE:E:E:::: ;:EISt Handler Loak i |E) EIP TOOL TEST j 4= fj{ '
k- BI:_—I szower-Up Handler Tag Import Wizard
= as AFETIET
B85 ainTask B B

" |EthernetIP_Import_Wizard, ACD
[£] EthernetIP_Import_twWizard,LSK
= Save_WML_Report,xml

EHHJ tMainFrogram
j Program Tags
Eﬂ MainF.outine
----- [ Unscheduled Programs
=5 Mation Groups
| Ungrouped Axes
--[12] Add-0n Instructions
=5 Data Types
% User-Defined
Strings .
g add-On-Defined E_]‘- :
1L Predefined -
E@o Module-Defined Fy Computer
[ Trends
=251 1j0 Configuration
=8 ] Backplame, 1789-417 14 Wirtual C

File name: 4Lk LK = Open

Filess of type: [ RSLogix 5000 Files (40D LBK," L&Y, 3M = | Cancel |
A

------ ﬁﬂ [1] 1789-L60 EthernetIP_Im|

El- ] [2] EtherhietilP Ethernetip

gl Ethernet

Help

Fig. 30: EthernetlP Tag Wizard - open the L5K file

Select the NEW .L5K file then Import
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i RSLogix 5000 - EthernetIP_Import_Wizard [1789-L60]
File Edit Wew Search Logic Communications Tools: Window  Help

Bl=(E] 2| b2 || B N e | e
Offline A, T RUN E Path: I<nujne> 'Iﬂ
Mo Forces | 5 [[:DK q}
No Edts 2l I = = = e e pe A R e 5
| ll 4|0\ Favorites £ E00-0n A Cafety A Alarms A B A Timerice

-3 Controller EthernetIP_Import_Wizar: bkl Imported Project As xl

Contraller Tags
[ Controller Faulk Handler

""" (53 Power-Up Handier Look in: | = EIP TOOL TEST x| = ®=cfE-

=150 Tasks
1 Tag Import wWizard
‘e |EthernetIP_Import_‘Wizard, ACD

Enter the name, location and revizion of the praject file to create.

E% MainTask
EIE% MainProgram

Eﬂ Maink.outine
----- [ Unscheduled Programs
=5 Motion Groups

(73 Ungrouped Axes
----- 23 Add-on Instructions
=55 Data Types
E Cﬁ User-Defined
Eﬁ Skrings
g Add-On-Defined
Ly Predefined

EIB I Configuration
=3 Backplane, 1789-417/4 Yirtual ©

------ E{I [1] 17&9-L60 EthgrnetIP_Im|

File narne: t"-.EI L5k.ACD j
=l

= [Z]Etherhist/IP Ethernetle_ Files of ype: | RiSLogix 5000 Project Files [*ACD)
‘- Zx5 Ethernet
Revigion
From: 17.1
Description
| Status Crffling Ta: |1."" vI I'I
Module Fautt

Fig. 31: EthernetlP Tag Wizard - Safe the Imported Project

Now to check out all of the new 10
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& RSLogix 5000 - EthernetIP_Import_Wizard in ABLSk.ACD [1789-L60

Flle Edit %Wew Search Logic Communications  Tools

Window  Help

al=al =] 2l o]

Offline 1. T RUN = Path: [<na

Ma Farces k. EE.ET @:

AEuls (=2l Py ) ol R |
LI.J ll_hl';F-.wmite

----- 5 Power-Up Handler
=3 Tasks
=53 MainTask
% MainPragrar
----- 3 unscheduled Programs
=251 Mation Groups
oo Ungrouped Axes
----- £ Add-0On Instructions
=5 Data Twpes
L@ User-Defined
Cﬁ, Skrings
@ add-on-Defined
L Predefined
L Module-Defined
----- 3 Trends
=251 Ifo Configuration
= =) Backplane, 1789-A17/A Virtual Chassis
- f9 [1]1789-L60 EthernetIP_Tmpork_Wizard
= ] [2] EtherMet/IP EthernetIP_Tag_iWizard

Efa Ethernet

Bl ETHERMET-MODULE Coupleri

------ Bl ETHERMET-MODULE Coupler2

[Tme 1789-L60 SofiLogixase0 Cartraler -
Dezcription | :

St A |
T e T -

Fig. 32: EthernetlP Tag Wizard - check out all of the new 10

Please note to look in the Controller tags for not only did the software create new module defined tags, it

labeled them accordingly in the Logical order, NOT the physical order.
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File  Edit

Wiews  Search  Logic

Communications

Tools

Window  Help

al=@| 8| 5l|wl|] o] i TN VA = TN | e

Offline [, ™ RUN E Path: I<none> vlﬂ
Ma Farces | P DK qP
Ho Edits = rﬁ,ﬁT R = L MR R A R R ]
ll 4| v Favorites £ Fdd-On & Gatety A Alarms A BR A Timerict
Scope: I@ Elhemetlp_lmpnj Shaw... I STRIMG, ALARM, ALARM_AMALOG, ALARM_DIGITAL, Al VALVE _COMTROL, 215 _CI

=15 Contn

EIB Matior
23 Uy

Cﬁ il

EI- Bz

REEET

4_|L|\ Monitor Tags ;( Edit Tags

[ES

Hame Walue * | Force Mask €| Style Diata Tope Dezcription =
[+|-Coupler!:.C fsal LR AB:ETHERME...
=-Couplert:l E B pack AB:ETHERME...
- -Couplerl:|.Data rari I .Y | Decimal [IMT[F]
F-Coupler1:|.Diataf] ] Decimal [INT Coupler Status
[+-Coupler1:|.0iata[l] 0 Decimal [INT Coupler Status
{+F-Coupler1:|.Data[2] i] Decimal [IMT 3 KL 3001, 1 Ch. ana. Input [-10W/0...100]
{+-Couplert:|.Data[3] ] Decimal [IMT 3 KL 3001, 1 Ch. ana. Input [-10W/0...100]
[+ Coupler1:l.Dataf4] 1] Decimal [IMT 41 KL 4001, 1 Ch. ana. Qutput (0. 10]
F-Coupler1:|.Diatas) 0 Decimal |IMT 41 KL 4001, 1 Ch. ana. Output (00 704]
H-Coupler:|LDataE] 0 Decimal UMT
= Coupler!:0 Gt G AB:ETHERME...
oupler]:0.Data P oo Decimal [IMTIF]
-D:uupleﬂ:D.Data[D] a Decimal [INT Coupler Control
F-Coupler?:0.Dataf1] ] Decimal [INT Coupler Cantrol
F-Coupler?:0.0ata[2] i Diecimal |IMT KL 3001, 1 Ch. ana. Input (-1000. 100
I+-Coupler1:0.0ata]3] i] Decimal [IMT 3 KL 3001, 1 Ch. ana. Input [-10W/0...100]
{+-Coupler1:0.01ata[4] ] Decimal [T 4] KL 4001, 1 Ch. ana. Output [0, 100
- Coupler1:0.0ata[5] a Decimal [IMT 4] KL 4001, 1 Ch. ana. Output [0..10v)
[+ -Coupler1:0.0 ata[5] ] Decimal [INT
[F-Coupler2:C T Tt AB:ETHERNE...
[+|-Couplerz e iy AB:ETHERME...
[=|-Couplerz:0 L e AB:ETHERME...
E-EnuplerZD.Data e {..t Decimal [IMT[19]
F-Coupler2:0.0ata[0] ] Decimal [INT Coupler Cantrol
- Coupler2:0.0ataf1] ] Decimal [INT Coupler Cantrol
[+-Coupler2: 0.0 atal2] 0 Decimal [IMT

4] 1% 3102, 4 Ch. ana. Inrut 16 Bit [+/-100] =
[

Fig. 33: EthernetlP Tag Wizard - Controller tags

® Coupler Status and Coupler Control

After the import is successful, please see that the Coupler Status and Coupler Control is described
at the bit level. Also the status and control for each complex channel is defined with the HBYTE-
>Empty LBYTE Status or Ctrl as the upper byte is padded.
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453

Create a master Ethernet IP (limitation only master, not Multimaster support)

Export to Rockwell

¥+ RSLogix 5000 - eth_io_v13 in ABLEk_ACD [1756-L55]*

File Edt View Search Logic Communications Toolk Window Help
B|s|d & &l|%|8| <] = #%nle = e @5
Oflline 0. Maun T
Ma Forces [ 3 ;GK | | | | |
I Edits =% ,—ng
it A 11 ounter A [npu put A pare # puteviath K jical A Filelfdise. &

=-£5 Controller eth_io_v13

B Module Properties - Local:1 (1756-ENBT/A 1.1)

& Controler Tags
£ Controler Fault Handler ; General ]Connedion ] F‘iBNethx] Madule Info | Part Configuration ] Fort Dingnostics] Backplane
3 power-Up Handler I Type 17EE-ENET,/A 1756 104100 Mbps Ethemet Bridge, Twisted-Pair Media
=5 Tasks I vendar Allen-Bradley
=@ manTask Parent: Local
= [:5 MainProgram Addrass / HostMName
4 Program Tags Meme: |—|—'33tc':G
.. Eﬁhlzlr?ﬂflu)tne Descripion & IP Address: | 2z . 22 77 . 27
nscheduled Programs
=45 Mption Groups ¢ Host Name: |
3 ungrouped Axes
[ Trends
=3 Data T
o] Usef—lg)e:ﬁned Slat 1 EI:
: % irt’zgggned Bawision: ’_ 1 3: Elactrionic Kaying: |C0mpa1ib|e Maodula ﬂ
=-Ef, Module-Defined
=-43 /O Configuration I
8 [1] 1756-ENBT/A TestCrG | || Stotus: Offline aK | o — | | Help

Fig. 34: Export to Rockwell - Create a master Ethernet IP

Save as the project as .L5k format

B New.. Ctrl+M

= Opern... Chrl+C
Close

EH save Ctr+5
saveps..

a3
New Component

Compact

Fig. 35: Export to Rockwell - Save as the project as .L5k format, step 1

BK9055 and BK9105
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Salra con nome
Salvain: |3 Release < B EE
= TempPE
Nomefile:  [Test Salva
Salva come: |RSLugix RO00 ImporfExpon File (* LaK) - Annulla
RSLogix 5000 Project File (*ACD
RS5Lcgix 5000 nporl Capurl Cile (LEK] Halp
W
Fig. 36: Export to Rockwell - Save as the project as .L5k format, step 2
Create the project with the configurator and export with the push button AB CSV
B BK9 B m|
BR3105 L2304 905 TERMINAL DELETE REPORT COUFL... REFORT METW.. SAME B LSV
ER S R S ) ?JLrlIJI-lIBI TEr, oA LAy 2 METWORE ETHERMET /IP a8 2
"3 KL 5515 Fower Suppler 19, 0.50 &= ?JTH;Q BEIIOS - IP Address 23.22.2.12 B
®f KL 95150000, Pawer Supplier 15%, 084, Dieg | T HEE = (1 2002, 16 Ch Du‘t ll [2"1“ 054
3 KL 9628, Power Supplier 45,24 = ki 2002' 1 Ch- Dutzt [24'4" D-EA|
; ﬁ KL BEBq,Power Swpplier 244, 014 q Kb 2002' 16 Ch: Dutpt [‘EW’ U:EAl
.!f;i ?:f;‘-‘";':t'"’[')".“.': I”;L"g"u"] ----- B KM 2002, 16 Ch. Dutput [24v, 0.5 4]
* e Party Digitel Qukputs B KL 2114, 4 Ch Output (24, 05 4)
B Digid Inpot Modules B feest b W K[ 2114, 4 Ch Output 28V, 05 4]
: : ;C’.‘l'::gﬂ” 15‘;’22%] ----- B KL 2114, 4 Ch Output 24, 05 4]
: 9 pubtpesesd e B L2114, 4 Ch Output (299, 05 4]
B Digtal Outpet 1% 2w, caples W L 2114, 4 Ch Output (20, 05 4)
g Digitd In/Oub(l223e/ln24e) ._! KL 4011'1 Ch e Dulpul’[ﬂ. 20md)
Pules Width Modulstion (s 25=e) e q_l KL 4011'1 h ma. Olutpuat [U...Eﬂmﬁ]
dmaleg Inputs [lx 3gscomplesd R kL 4011.1 Ch e, Output[D...20m8) jaid
B eralog Oupds (s dawconples) B kL 40111 Ch ana, Cutput (0L, 20ma]
Ercdl5 r— e B} KL 4011.1 Ch ana. Output (0. 20me)
o 115103, hoemertal Ercader o= " KL 3MD, End Temina
] N
------ i 14 5208 Simus Cosirss Eroorde 26 ol e e A1 |
|riput T owiord. bi From Wrard.bit Oulput T o “Word. kit Frarn "\ ord bit
= =

Fig. 37: Export to Rockwell - export with the push button AB CSV

Select the file L5k, which you have generated

BK9055 and BK9105

48 Version: 2.2.0



BECKHOFF

Parametrization and commissioning

Cercain: |""—’3 Release

- =EeFE

lﬁ ET&mpPE

Dacumenti recent

Cocument

Rizorse dal
compular

Risorse di rete

Mome file: ;TE!ST.LEK

___'_'_j Apri I

Tipa file: | Al Files {*%)

:j Annulla Ia

Fig. 38: Export to Rockwell - Select the created file L5k

Open AB's tool, and select open

t - R5Logix 5000

FN Edit Miew Search Logic Communications

B New... Ctrl+m
= open... Ctil+0
2

New Component L

Fig. 39: Export to Rockwell - open the ABL5K.L5K

Select the file ABL5K.L5K (fixed name!)

BK9055 and BK9105 Version: 2.2.0
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Cpen/Import Project

Cerca in: in‘i‘! Release ..‘.'.J = ek B

iC3 TempPE

& ABLSk.ACD

&

@ ABLik_BAK000.acd
[#] Test.L5K

Maome file: iﬁELEk_LEH Apri
Tipo file: ;AII RSLogix 5000 Files (. ACD.* L5K} __-_-_-_j Annulla
Help

Fig. 40: Export to Rockwell - Select the file ABL5K.L5K

Save the project as ACD

Save Imported Project As

Enterthe narme, localion and revision of the project file to create.

Carca in: |bﬁ.elﬂase :_'_j = B o B

2 TempPE
G ABLSkACD
@ ABLSk_BAKOOO.acd

Mome file: Impart
b

Tipao fila: RSLogix 5000 Project Files [F.ACD) :j Annulla
Help

— Rervisian

Frorm: 133

Tor ;13 _:__j ;

Fig. 41: Export to Rockwell - Save the project as ACD

Read the import configuration, with the comments
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B|w|e| & &[c=e| ] = RlwlR = & 29
itz B, Frun SEEE (R Pat: | cnone ]
Jo Forces k., ™ oK
. " BAT R0 Rl =21 =Y B (2 R 0 K53
Jo Edits F o
] % Favorites {Hi £ TmerCounter £ Bmpare r{ Tiath 7 W A S
=3 Controller eth_lo_v13 M podule Properties - TestCFG (ETHERNET-MODULE 1.1)
Controller Tags
(21 Controller Fault Handler General ]Connecticm | Moduls Info |
(3 Power-Up Handler Type: ETHERNET-MODIULE Generic Ethemat bMacule
=& T‘_ﬁk-“_ Yendar: Allen-Bradley
=3 MainTask Parant TeastCFG
+-§ manprogram Mome: Connection Paremeters
{3 Unscheduled Programs ol Coupler2 Assembly
= Mation Groups Description: Instance: Siza:
31 Ungrouped Axes Input: |1 m |1 f il {1 E-hif)
[ Trends
o= E[;fta Types QumLt 102 N8 = febi
User-Defined
C Format: =
+ 0@ Strings ST | J Configuration: |‘I |D ZI {8-bit)
++.Gf, Predefined Addrass / HostMNeme
+ [ Module-Defined (& IP Address: | 22 . 22 . 23 . 24
23 10 Configuration
= f [1] 1756-ENBT/A TestCFG " HostMame: |
fl ETHERNET-MODULE Coupler2
fl ETHERNET-MODULE Couplerl
Status: Offline (819 | Cancel | | Help |
| +Coupler?:0. Datal... INT De.. 5) 5004 1 Ch. 551 Encoder
| +Coupler?:0.Datal... INT De.. By lx 5005 1 Ch. S58| Encoder
| | +Coupler:0Data. INT De..| B x 5009, 1 Ch. S51 Encader

Fig. 42: Export to Rockwell - Read the import configuration
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*#. RSLaogix 5000 - eth_io_v13 in ABL5k.ACD [1755-L55] -

[Controller Tazs - eth_io_v13(controller)]

Fle Edt W\ew Search Logic Communicatibns Took ‘Window Help

3|=(d| 8] & [e] o]
Offline M. I AU~ E
Mo Forces k. FDK 1} ﬂ
Mo Edits 2 ,_EST
my | L1

] sl LE afa

T-i' Fadh: |(n0ne)

T{ TimsiCounter T

t A Compare £ G dath £

5 Controller eth_io_v13
[ controler Fault Han
3 Power-Up Hander
Tasks
=78 ManTask
e ] MainProgram
3 Unscheduled Progrz
& Motion Groups
E3 Ungrouped Axes
3 Trends
5 Data Types
Em user-Defined
-5 Strings
+-C@ Predefined
+-Em Module-Defined
H I/O Configuration
- f) [1] 1756-ENBT/A Te
fl ETHERNET-MOD
§ ETHERMET-MOD

Scope: |sth_io_v13(controlla v | Show: [Show Al

v| So: | TagMName b 4

Sty | Descriptian

Coupler Contral

. Coupler Control

- 2350049, 1 Ch. 551 Encoder
- 25009, 1 Ch. 55l Encoder
. 235009, 1 Ch. 551 Encoder
- 3 k5009, 1 Ch. 5581 Encoder
- 3 50049, 1 Ch. 551 Encoder
-3 5009 1 Ch. B3I Encoder

. 41 50091 Ch. 551 Encoder

.01 be BOOY, 1 Ch. 531 Encader

.41 k5009, 1 Ch. 551 Encoder
- B) k500G 1 Ch. BSI Encoder
. 51 k5009, 1 Ch. BEl Encoder
. By 5009, 1 Ch. BSI Encoder
. B) 5009, 1 Ch. 55l Encoder
. B) k5009, 1 Ch. 551 Encoder
. B) 5009, 1 Ch. B5I Encoder

.| Coupler Status

Fig. 43: Export to Rockwell - Read the import configuration with comments

. |Coupler Status

- Z) kKO0, 1 Ch. 551 Encodear
. £) k5009, 1 Ch. BEl Encoder
- 23 k5009, 1 Ch. BSI Encoder
.3 k5009, 1 Ch. 55l Encoder
.3 k500G, 1 Ch. 551 Encoder
.3 k5009, 1 Ch. BSI Encoder

PlTag MNarne 7 | Alias Far |E|ase'l'1'l'ype

= Coupler:0 ABETHERMET_MOO..
| = Coupler?:0.Oaia INT[18] Os..
| F Couplarz:0.Daia[] INT Ds..
. # Coupler2:0.Oatal] INT Da.
| [+ Couplerz:0.Daiaf] INT De.
| I+ Coupler?:0.Dafa[3] INT De.
[ I+ Coupler?:0.Data[4] INT De.
| [+ -Coupler?:0. Daia[5] INT De.
[ [+-Couplerz:0.Dafa[] INT De.
| [+ Couplerz:0.DaEf] INT De.
[FCoupler?: 0. DaalE] INT De.
[+ Coupler:0.Daz[E] INT De.
[+ CouplerZ:0.0aial.. INT De.
| F Couplarz:0.Dafal... INT Ds.
. # Coupler2:0.0ala[.. INT De.
| [+ Couplarz:0.Dafal.. INT Ds.
| i+ Coupler2:0.Dalal.. INT De.
| [+ Couplerz:0.Daial... INT De.
] "+ Coupler:0.Daal.. INT De.
. i+ Coupler?:0.0af[.. INT De.

| =l Coupler?: ABETHERMET_MOD...
» | [=rCoupler?:| Data INT18] De.
[+ CouplerZ:| Data[d] INT De.
[+ CouplerZ: Data[1] INT De.
| [+ CouplerZ:| Data[Z] INT DOs.
| # Coupler2:| Data[d] INT De.
| [+ Couplard:| Datal4] INT Ds.
| # Couplerz:| Deata[g] INT De.
| [ Couplere:| D atale] INT De.
] '+ Coupler?: Datal7] INT De.
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5 Error handling and diagnosis

5.1 Diagnostic LEDs

After switching on, the Bus Coupler immediately checks the connected configuration. Error-free start-up is
indicated when the red /O ERR LED goes out. If the I/O ERR LED blinks, an error in the area of the
terminals is indicated. The error code can be determined from the frequency and number of blinks. This
permits rapid rectification of the error.

The Bus Coupler has two groups of LEDs for the display of status. The upper group with four LEDs indicates
the status of the respective fieldbus. The significance of the fieldbus status LEDs is explained in the
appropriate sections of this manual. It corresponds to the usual fieldbus display.

On the upper right hand side of the Bus Couplers are two more green LEDs that indicate the supply voltage.
The left hand LED indicates the presence of the 24 V supply for the Bus Coupler. The right hand LED
indicates the presence of the supply to the power contacts.

Diagnostic
Power Supply

EtherMet/IP '.-

Diagnostic
Fieldbus

Diagnostic
K-Bus

Diagnostic
Ethernet/Switch

[=]
==
]
£a3
e
o
=d
=
]
=

Fig. 44: BK9105 Diagnostic LEDs
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Eiherllet/P | 01 100
T
LED EIP Err @ 0PEr | LED Us
LED EIP Run - @i (@@ LED Up
LEDDIAGE _,... DIAG E
LED DIAG R L@ 0GR . I
LED LINKIAC ]
LEDUORUN L@ 1/0RUN
LED 'Q ERR @ /0 ERR -
| — . 68
L
=
e 9O s 8
e i =
e Eans
.=.': = Etheriiatap 55
‘r—--r-
Fig. 45: BK9055, BK9105 - LEDs
LEDs for power supply diagnosis
LED Meaning
LED Us off The power supply voltage Us is not present
on The power supply voltage Us is present
LED Up off The power supply voltage Up (for Power Contacts) is not present
on The power supply voltage Up (for Power Contacts) is present
LEDs at RJ45
LED Meaning
LED Link/Act off No physical connection present
on Physical connection present
flashes Communication available
LED 10/100 Mbit/s |off 10 Mbit/s (if LED Link/Act is shining or flashing)
(BK9105 only) on 100 Mbit/s
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LEDs for fieldbus diagnosis

EtherNet/IP Diagnosis EIP E (red) EIP R (green) |DIAG E (red) DIAG R (green)
IP Address OK off 0,5s X X

No IP Address (Dip Switch 8,9 -> on) |off off X X

Online off on X X

Offline PLC Stop off 0,1s X X

TimeOut 0,5s off X X

IP Address conflict on off X X
Configuration Diagnosis EIP E (red) EIP R (green) |DIAG E (red) DIAG R (green)
OK X X off on

In data too less X X Flashing* 1

In data too big X X Flashing*® 2

Out data too less X X Flashing*® 3

Out data too big X X Flashing® 4

Wrong Assembly Instance X X Flashing* 5

Second Master X X Flashing*® 6

*) Bytes are too less (missing) or to big

X: The status of the LED is not relevant for this diagnosis.

Example:

Data Length In too big 5 Bytes...

Start Error Code: Red LED is quickly flashing, green LED is Off

* Red LED is ON, green LED show you the Error Code flashing 2 times (1 Sec)

* Red LED OFF, green LED off

» Red LED flashing 5 times (1 Sec), error argument, green LED off

DIAG E [l 1

Error Code

Fig. 46: Example for Error Code and Error Argument

Error Argument

BK9055 and BK9105 Version: 2.2.0
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LEDs for K-Bus diagnosis

Error code |[Error Description Remedy
Argument
Persistent, EMC problems » Check power supply for overvoltage or
continuous undervoltage peaks
blinking + Implement EMC measures
» If a K-Bus error is present, it can be localized by
a restart of the coupler (by switching it off and
then on again)
1 pulse 0 EEPROM checksum error Set manufacturer’s setting with the KS2000
configuration software
1 Code buffer overflow Insert fewer Bus Terminals. The programmed
configuration has too many entries in the table
2 Unknown data type Software update required for the Bus Coupler
2 pulses 0 Programmed configuration has |Check programmed configuration for correctness
an incorrect table entry
n(n>0) |Table comparison (Bus Incorrect table entry
Terminal n)
3 pulses |0 K-Bus command error * No Bus Terminal inserted
» One of the Bus Terminals is defective; halve the
number of Bus Terminals attached and check
whether the error is still present with the
remaining Bus Terminals. Repeat until the
defective Bus Terminal is located.
4 pulses |0 K-Bus data error, break behind |Check whether the n+1 Bus Terminal is correctly
the Bus Coupler connected; replace if necessary.
n Break behind Bus Terminal n  |Check whether the Bus End Terminal KL9010 is
connected.
5 pulses n K-Bus error in register Exchange the nth bus terminal
communication with Bus
Terminal n
6 pulses |0 Error at initialization Exchange Bus Coupler
1 Internal data error Perform a hardware reset on the Bus Coupler
(switch off and on again)
2 DIP switch changed after a Perform a hardware reset on the Bus Coupler
software reset (switch off and on again)
DIP switch incorrect for BootP  |Set 1-8 to on or off, see BootP [P 28]
8 Internal data error Perform a hardware reset on the Bus Coupler
(switch off and on again)
16 Error in IP socket Perform a hardware reset on the Bus Coupler
(switch off and on again)
14 pulses |n nth Bus Terminal has the wrong|Start the Bus Coupler again, and if the error
format occurs again then exchange the Bus Terminal
15 pulses |n Number of Bus Terminals is no |Start the Bus Coupler again. If the error occurs
longer correct again, restore the manufacturers setting using the
KS2000 configuration software
16 pulses |n Length of the K-Bus data is no [Start the Bus Coupler again. If the error occurs

longer correct

again, restore the manufacturers setting using the
KS2000 configuration software
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6 Appendix
6.1 First Steps
® Mapping

The BK9105 can be mapped as short integer (byte), integer (word), or double integer (double word).
In the following description it is mapped as double integer!

Addressing with the BOOTP/DHCP Server 2.3
Switch the DIP Switch 1 to 8 OFF and DIP 9 to 10 ON.
The MAC Address begins with 00-01-05-xx-xx-xx (see under the BK9105, here you find the MAC address).

;] BOOTP/DHCP Server 2.3 - ™ =
File Tools Help

— Request History
Clear Hiztary I Add to Relation List
[kr:min: zec] | Type | Ethernet Address [MALC] | IF Addresz | Hozthame
— Relation List

Newl Deletel Enable EEIEITF'l Enable DHEF'l Disable EEIEITF'JDHEF"

Ethernet Addresz [MALC] | Type | IF Address | Hozthame | D'ezcription |
00: 071:05:00:F9:.6D 10.3.2.200
— Status Entries——
Unable ta zervice DHCP request from 00:1 2 3F:02:82:E5. ’71 of 256

Fig. 47: First Steps - Addressing - Step 1

After a successful addressing you can disable the BOOTP addressing.
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] BOOTP/DHCP Server 2.3 -

BE ]

File Tools Help

— Request Higtory

Clear Higtary I Add to Belation List

[z mir:zec) | Type | Ethernet Address [MAL] | IP Address | Hozthame
12240 BOOTP  00:07;05:00;F3E60 10.3.2.200
— Relation List
New | Delete | Enable BOOTF | Enable DHEF | Disable BOOTR/DHEF |
Ethernet Address [MAL] | Type | IP Address | Hoztname | Dezcription |
00;07:05:00:F2:ED BOOTP 10.3.2.200

— Status

Sent 10032200 to Ethernet address 00:01:05:00:F3:60

Entriezs——
’71 af 256

Fig. 48: First Steps - Addressing - Step 2

Open RSLogix 5000 and create a new PLC project

When creating a new project make sure to select the correct controller type and controller settings. In this
example we are using a SoftLogix Virtual Chasis, with the BK9105 (Beckhoff EthernetlP Bus coupler)

£

New Controllar

Wando: Alen-Bradiey

Type |17e3-L50 SoltlogoSE50 Contraler = | ok |
Rewvigion: 13 - Cancel

Flame: My Corraller
Dlezcnphon:

Chiassis Typec | 1TESE1T 17510l Saltbogi: Vitual Chasss j

St 1 3:

| RS Logie 000 Puciects

Create Inc

r md f Help

Fig. 49: First Steps - Create a new PLC project
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Add Ethernet IP Module

Now you need to add your main communications module. Make sure you know the IP address of the card
that is setup as the EtherNet IP card, that address will have to be set in the module settings along with the
slot the card is in.

Select Module Type

Type  |Etheitlet/IP

Type Drezcription |
TFEA-PCICS M 1784 CartrolMet FOI Scanre

1FRA-PCICS A8 1764 CortiolNet FOI Scanre

TFE-PCIDE A 1784 Devicatet PO Scannes

TP MOZAE A 2 s Analog/Encode: Servo

TFA4FMIESE 16 4wz SERCOS Inleslace

TFRSLED SollLogu5a60 Cantioller

TFRESMODLILE (enenc 1765 Modue

Ebheih et AR SoflLogubdid EtheiNet/IP

Shaw
e | © Other ¥ SpesiahylD Selectdl

[ Analog [ Digkal & Communicalion W Motion  # Conimler Clear &Il

ok | Cenee | Hep |

Fig. 50: First Steps - Add Ethernet IP Module

Add Ethernet IP Box

When adding the BK9105 box you must select the "ETHERNET-MODULE" as it is a generic Ethernet/IP
device and we will configure it to work with our BK9105.

Select Module Type rz|
Type: |[ETHERNETMODULE
Tyoe | Dessiiption |
1TEEMBT A TPR 1000 Mbps Etherret Brdge, Twesled-Pai Media ~
1 TER-EWE BA TP 1000 Mbps Ethesret Bridgs w/E nhanced Web Services
17546 BF 1794 104100 Mbps Ethesnet Adapher, Fibes Media
1TSLAENT /A 1734 10 00 Mbps Etherret Adapber, Twistad-Par Medis
DinvelogeS 730 Ethemet . 100100 Mbps Ethemet Fark on DivelogeSF30
Ethedlet|P 5 oftLognSE00 E therdleat/ P

ETHERAMET-MODULE Genenc Ethenet Module

ETHERME T-FANELVIEMW EthemetAP Fanehuew

FoserFlex P00 Vector 2 PoweaFlex Y00 Vieckor Dive [2085°24007) wip 20HC0MMAE
FrrserFlay TO0Vectoedd . PowesFles 700 Veckor Dive (40042600 via 20:C0MM-E
PosaerFles FO0 Vecto 61 PoweaFlex 700 Vieckor Dirve [BOOV ) via 20-C0MM-E
PorserFlay FO0200E PowseaFles 700 Dinve (208, 2404] wa 20.COMME
PorsnrFley FO0-A00-E PowgeaFles 700 Dinve [400,/4804] via 20.COMM-E

ForaeiFley FO0G00E FoweaFles 700 Dinve [B00Y] via 20:.COMM-E »
Show
Vendar: |41 | @ Oker ¥ Speciaylm  Selestdl |
v Anabg [ Digtal [ Commumication ¥ Molion v Conbrolies Clear All |

I 0k, I Cancel | Hedp |

Fig. 51: First Steps - Add Ethernet IP Box

Configuring the BK9105 in RSLogix

For the example here we used two KL1012 terminals and two KL2032. With these cards that gave us 2
words total of input and output data. On the properties dialog you will need to change some of the box
settings, please read below for recommendations on settings.
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» |IP Address (Refer to IP Address section of documentation)
« The Assembly Instances will be as follows

o Input: 101

o Qutput: 102

> Configuration: 100

» Things to keep in mind when entering the data size for I/0
o There will always be 4 bytes of input and 4 bytes of output data that is used for
o Digital IO each channel will consume 1 bit of process data.
o Complex IO please refer to terminal documentation for consumed data size.

Module Propartias - MyModule {ETHERNET-MODULE £ .1

Tupe: ETHERMET-MODULE Genenc Etheme! Modue
Vendor Allen-Bradey
Paent; Mk odule " o
T arneclion Patanelens
|Bka105 pssently
Descriplior: Instance: Size:

It 1 Ez j (3240
Dukpuit: o [z =] pzen
Cioeren Faimat: [D.ata - DINT | Contguatiore [0 [0 =] ey

Acdiess f Hazt Mame

® |Phddess | 17206 17 L3 | [
~ Hu:tl‘lm:|

Cancal Mt » Firezh 23 Hedp
| | | I

Fig. 52: First Steps - Configure the BK9105 in RSLogix

Working with 10 data

Download the code to the controller unit, once you go online you will be able to toggle 10. Keep in mind that
the first DINT is the Status for both the input and output data. At this point if you have the controller in RUN
mode you will be able to toggle inputs and see the value in "bk9105:1.Data[1]" change and you should be
able to update the values in "bk9105:0.Data[1]" and see the outputs change.

# Controller Tags - EIP_Doc{controller)

Soope: [EIF“_D-J:[c:unlrdJax] j Show: |5huw.-‘-'i]l 'l Sort | Tag Name *
Tag Mame [ |"v"aluc * | Force Mask * | 2=

||~ bkaos feend fornd
| =iEk31051.D4ta feend feead|L
|| bk T 5] D k(0] ] L
|| 4+ bk 51 05 Data1] 0 L
|- bkgis0 {2} fo}|
N BETEE it {4
N + bk3105.0.0atal0] 0 §
N + bk 31 05,0 Dataf1] 0 L
||+ bkaiosc [eend F
_[> [\Monitor Tags AEditTags / |« ﬂJ

Fig. 53: First Steps - Work with 10 data
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6.2 First Steps - Example

@ Mapping
The BK9105 can be mapped as short integer (byte), integer (word), or double integer (double word).
In the following description it is mapped as double integer!

Process Image
The figure below illustrates the hardware of the Beckhoff node in this example.
The process image table (I/0O map) is displayed in double word format below the figure.

In order to properly configure the Ethernet Bridge, the process image of the Beckhoff BK9105 node must be
determined. When the coupler is powered up, it automatically addresses the 1/0 modules of the node. The
data for complex modules (modules using 2 or more bytes) are mapped first in the process image in the
order of their physical position after the coupler. As such, they start at Double word 3. Following this, the
digital modules are grouped into the next available Integer. The bits are arranged in the order of the modules
location. When the number of digital points exceeds 32 (1-double integer), the coupler automatically starts
the next Double Integer.

Note: The modules can be mapped as Byte, Word, or Double Word. The example below maps them as
Double Word, using 2 digital input cards (KL1104, KL1408), 2 digital output cards (KL2134, KL2408), 1 four
channel analog input card (KL3064), 1 two channel analog output card (KL4002), and 1 High speed counter
card (KL5101).

EtherMet /P

@ere

..........

CO C0O Q0|00 |00

8 6N B6E 6N EE |0 an

o o0 00 00 00 00 o0

()] [H)+] L] (6

] 8 5N BE 0E EE e

L 1 00 (00 00 00 00 00
[ = [ = = | | [— B | =

— [ —|— (MM B M — ] —

N 6N 6N 6N D 0D  Eh | Ee

o0 (00 |00 00 00 00 00 00
[— [— = = | [— = =

HHlHHE

8 5N 6E 6N 5E =0 Ea | EnE

o0 00 00 00 60 00 00 00

FEL Tt KL 1w=B  JKL 2eslt (KL 2wwd (KL 306Y SAKL 002 BKL 1507 (kL3070 =
BECKHOFF |BECKHOFF |BECKHOFF [BECKHOFF [BECKHOFF |BECKHORF |BECKHOFF |BECKHOFF

[ e i [ [

Fig. 54: Example of a Bus Terminal Block

Input Process Image
* Double Word 0: BK9105 Status
* Double Word 1: Channel 1 KL3064 (High Word) and Status (Low Word)
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* Double Word 2:
* Double Word 3:
* Double Word 4:
* Double Word 5:
* Double Word 6:
» Double Word 7:
* Double Word 8:

( )
( )
(High Word)
( )

Data In (1) KL1501(Low Word)

Output Process Image
* Double Word 0:
* Double Word 1:
* Double Word 2:
* Double Word 3:
* Double Word 4:
* Double Word 5:
* Double Word 6:
» Double Word 7:
* Double Word 8:

BK9105 Control
Channel 1 KL3064 (High Word) and Status (Low Word)
Channel 2 KL3064 (High Word) and Status (Low Word)
Channel 3 KL3064
Channel 4 KL3064 (High Word) and Status (Low Word)
Channel 1 KL4002 (High Word) and Status (Low Word)
Channel 2 KL4002 (High Word) and Status (Low Word)
Data Out (0) (High Word) and Status (Low Word)

KL1104 bit 16-19, KL14008 bit 20-27 the remainder bits are not used (High Word) and

( )
( )
(High Word)
( )
( )

Data (1) KL1501(Low Word)

and Status

and Status

(
(
(
(

(
(
(
(
(

Channel 2 KL3064 (High Word) and Status (Low Word)
Channel 3 KL3064 (High Word) and Status (Low Word)
Channel 4 KL3064

Low Word)

Channel 1 KL4002 (High Word) and Status (Low Word)
Channel 2 KL4002 (High Word) and Status (Low Word)
Data In(0) (High Word) and Status (Low Word)

KL1104 bit 16-19, KL14008 bit 20-27 the remainder bits are not used (High Word) and

Low Word)

[—

2| ale]

ﬂ

Offline 1. 7 pyy E—

Mo Forces k. FSAKT I_qP_I = |B|E| @ | | | |

NoEdts &/ - 1 K1 S =50 L= NS B EA KO3 B3
N Y AKX K

-5 Controller Rockwel
A Controller Tags
23 Controller Faulk Handler
3 Power-Up Handler
5] Tasks
- % MainTask
+ E& MainProgram
3 unscheduled Programs
-5 Mation Groups
3 Ungrouped Axes
3 Trends
-5 Data Types
Eﬁ User-Defined
+ Eﬁ Strings
+ Eﬁ Predefined
- Module-Defined
=-£5] 1/ Configuration
= fl [2]Ethertet/TP Sample
ﬁ ETHERMET-MODULE sample

Description
Status
hocule Fauft

Scope: |Rockwelfcontioller) | Shaw: [Show 21

v| Sort: | Tag Mame -

Fig. 55: Ethernet Module Sample

E\Munﬂur Tags A Edit Tags /

Tag Marme ) |\-"a|ue(-| Force Mask“l Style | Type | Descriptior
+ zample_BK9105:C [ [ AB:ETHERMET_M...
|| =/ sample_BK3105] [ [ AB:ETHERMET_M...
| B zample_BES10%:1 Data Iooat ... Decimal  DIMT[E]
- + zample_Bk3105:1 Data[0] u} Decimal [DIMT
- + zample_BES105:1. Data[1] u} Decimal [DIMT
- + zample_BES105:1 Datal2] u} Decimal [DIMT
- + zample_BES105:1 Data[3] u} Decimal [DIMT
+ zample_BEA105:1 Data[4] u} Decimal [DIMT
- + zample_BkA105:1 Dataq) u} Decimal [DIMT
- + zample_BkA105:1 Datalk)] u} Decimal [DIMT
P+ sample BKS1051Datal7] | 0 Decimal | DINT
- + zample_BEI105:1.Data[d] u} Decimal [DIMT
— zample_BK9105:0 [ {-..} AB:ETHERMET_M...
— zample_BES10%:0.Data It ...t Decimal DIMT[9]
- + zample_BKI105:0.0ata[0] u} Decimal [DIMT
- + zample_BEI105:0.0ata[1] u} Decimal [DIMT
- + zample_BEI105:0.0atal2] u} Decimal [DIMT
- + zample_BEI105:0.0ata[3] u} Decimal [DIMT
- + zample_BEI105:0.0ata[4] u} Decimal [DIMT
- + zample_BEI105:0.0ata[q] u} Decimal [DIMT
- + zample_BEI105:0.0ata[E] u} Decimal [DIMT
- + zample_BEI105:0.0atal7] u} Decimal [DIMT
+ zample_BEA105:0.0ata[2] u} Decimal [DIMT
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This is what the Controller Tags should look like. The graphic below illustrates exactly where one would look

to find the Data In (1) KL1501 as well as the third digital output, KL2134 channel 3.

—|-zample_BK.910%:1.Drata[8]

zample_BE3105:1.Data[d].0
zample_BK.3105:1.0.ata[3].1
zample_BFK.3105:|.Data[8].2
zample_BE.3105:].0.ata[d].3
zample_BE3105:.D.ata[3] 4
zample_BE3105:|.Data[8].5
zample_BE.3105%:].Data[B].6
zample_BFK.3105:|.Data[8]. 7
zample_BE.3105:].Data[d].8
zample_BK.3105%:1.0.ata[R].9
zample_BK3105:1.Data[8].10
zample_BK3105:1.Data[d].11
zample_BEI105:1.Data[3].12
zample_BK.3105:1.0ata[8]13
zample_BK3105:1.Data3].14
zample_BFK3105:.Data[8].15

EDDDDDDDDDDDDDDDD

This isthe 16 bitvalue of KL1801's Data In (1)

Fig. 56: KL1501's Data In

BK9055 and BK9105
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+-zample_BrA105:0.0 ata[7]
—|-zample_BK3105:0.0 ata[3]

Fig. 57: Single bit value of KL2134, channel 3

zample_BEI105:0.0ata[8].0
zample_BKI105:0.0ata[8]1
zample_BK.9105:0.Data[d].2
zample_BEI105:0.0ata[8] 3
zample_BRI105:0.0ata[s] 4
gample_BK9105:0.0ata[d].5
zample_BEI105:0.0ata[8].6
zample_BFK.3105:0.0ata[3]. ¥
zample_BEI105:0.0ata[8].8
gzample_BEI105:0.0ata[8].9
zample_BK9105:0.0ata[3].10
zample_BEI105:0.0ata[3].11
zample_BEI105:0.Data[8].12
gample_BKS105:0.0ata[8].13
zample_BEI105:0.Data[3].14
zample_BK9105:0.0ata[8].15
zample_BEI05:0.Data[8].16
gzample_BEI105:0.0ata[8].17

{-=zample_BK3105:0.0ata[2].18

zample_BEI105:0.Data[8].19
zample_BEI105:0.0ata[3].20
gample_BKS105:0.0atal8].21
zample_BEI105:0.Data[d3]. 22

DDDDODDDDDl:ll:ll:ll:ll:ll:ll:li:ll:ll:ll:ll:ll:ll:ll:l

This is the single bitwalue of KL2134, channel 3

Open RSLogix 5000 and create a new PLC project

Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal

DINT

DIMT

EOOL
EOOL
EOOL
EOOL
EOOL
BEOOL
EOOL
EOOL
EOOL
EOOL
EOOL
EOOL
EOOL
BEOOL
EOOL
EOOL
EOOL
EOOL
EOOL
EOOL
EOOL
BEOOL
EOOL

When creating a new project make sure to select the correct controller type and controller settings. This
example uses a SoftLogix Virtual Chasis, with the BK9105 (Beckhoff EthernetlP Bus coupler).
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New Controllar FZI
Wando: Alen-Bradiey
Type: | 1TE9-LED SoltlognSES0 Conlrales j Ok |
Rewvigion: 13 Cancel

r

Help

Flame: My Corraller

Dlezcnphon:

Chiassis Typec | 1TESE1T 17510l Saltbogi: Vitual Chasss j

St 1 3:

Creale e |CWRSLogie S000FPuciects Browse..

Fig. 58: Example - Create a new PLC project

Add an Ethernet IP Module

Add the main communications module. Be sure to know the IP address of the card that is setup as the
Ethernet IP card. That address will have to be set in the module settings along with the slot the card is in.

Select Module Type

Type  |Etheitlet/IP

Ebheih et AR

Shaw

Type Drezcription |
TFEA-PCICS M 1784 CartrolMet FOI Scanre

1FRA-PCICS A8 1764 CortiolNet FOI Scanre

TFE-PCIDE A 1784 Devicatet PO Scannes

TP MOZAE A 2 s Analog/Encode: Servo

TFA4FMIESE 16 4wz SERCOS Inleslace

TFRSLED SollLogu5a60 Cantioller

TFRESMODLILE (enenc 1765 Modue

SoflLogubdid EtheiNet/IP

Warsdor: |l

[ Analog [ Digkal & Communicalion W Motion  # Conimler Clear &Il

~| ¥ Oter & Specighpiin  Selectal

ok | Cenee | Hep |

Fig. 59: Example - Add an Ethernet IP Module

Add an Ethernet IP Box

When adding the BK9105 box, select the "ETHERNET-MODULE", since it is a generic Ethernet/IP device,
and it will be configured to work with the BK9105.

BK9055 and BK9105 Version: 2.2.0

65



Appendix

BECKHOFF

Select Module Type fZI
Type: |[ETHERNETMODULE
Tyoe Descriphicn |
1TES-EMBT A TP 10400 Mbps Ethesnet Brdge, Tessled-Far Media ~
17ER-EWE BdA 1781000 Mbps Ethesret Bridgs w/E nhanced Web Services
178 AEMF A 173410 00 Mbps Ethesret Adapter, Fibes Media
1TS4AENT /A 1734 10 00 Mbps Etherret Adapber, Twisted-Par Medis

DirvelogeS P30 Ethemet . 105100 Mbps Ethemet Part on DineelogeS30
SoftLogiaEl0 Ethedlat/IP
Genenc Ethenet Module

Etherlet/AP
ETHERME T-MODLILE
ETHERME T-PAHELVIEW EthemetAP Fanchics

ForserFley F00 Vectos 2. PowesFlex 700 Veckor Dive [208/2400] via 20:C0MM-E
PoroerFlay T00YVectoe-49 . PowseaFles 700 Veckor Dirve 400260V via 20:C0MM-E
PorsnrFles F00 Vectoe B .. PoweaFles 700 Veckor Diive [BO0V] via 20-C0MM-E

PowesrFlay TO0RZ0OME  PowsaFles 700 Dinve [208/2404] wa 20-COMK-E
PossrFlay FO0M0PE PoweaFles 700 Dinve [400/4804] wa 20.COMM-E
FowsiFlas TODGDINE  PowesFles 700 Drve (500%] via 20-COMM-E >
Show |
Vendar: 41 =] ok W ospscayin  Seestal |
[ &nalbg B Digital [ Commurication [ Mation  [» Controles Clesar All
0k | Coesl | Help

Fig. 60: Example - Add an Ethernet IP Box

Configuring the BK9105 in RSLogix

The example uses two KL1012 terminals and two KL2032 terminals. These cards gave 2 total words of input
and output data. On the properties dialog, change some of the box settings. Please read the following for

recommendations on settings:

» |IP Address (Refer to IP Address section of documentation)

* The Assembly Instances will be as follows:
o Input: 101
o Qutput: 102
> Configuration: 100

» Things to keep in mind when entering the data size for 1/O:
o There will always be 4 bytes of input and 4 bytes of output data used.

o Digital IO: Each channel will consume 1 bit of process data.

o Complex 10: Please refer to terminal documentation for consumed data size.

Module Proparties - MyModule {ETHERNET-MODULE f .1

[

" Hest Marme: |

Type: ETHERMET-MODULE Genenc Ethemnet Medue
Vendor Allen-Bradey
Paeenl: Mybodule o -
lior Patarnelers
Hama: BES105 arnee
| Aazembly .
Descsiplion: Inshance: Sizer
[t plul 2 o 326
Dlutpuit: o [z =] psn

Coeren Faimat: | Data - DINT ] - T
 Ackhess / Host Name Canfiguratian I _I:I [3-at)
FIPAdm:::|1?2.15.w. 3 |

Cancal | Bact | Mets | Frehx | Hep
Fig. 61: Example - Configure the BK9105 in RSLogix
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Working with 10 data

Download the code to the controller unit. Go online to toggle 10. Keep in mind that the first DINT is the
Status for both the input and output data. At this point, if the controller is in RUN mode, toggle inputs to see
the value in "bk9105:1.Data[1]" change. One should be able to update the values in "bk9105:0.Data[1]" and
see the outputs change.

# Controller Tags - EIP_Doc{controller)

Soope: [EIF“_D-J:[c:unlrdJax] j Show: |5huw.-‘-'i]l 'l Sort | Tag Name *

Tag Mame [ |"v"aluc * | Force Mask * | 2=
||~ bkaos feend fornd
| =iEk31051.D4ta feend feead|L
|| bk T 5] D k(0] ] L
|| 4+ bk 51 05 Data1] 0 L
|- bkgis0 {2} fo}|
N BETEE it {4

+ bk3105.0.0atal0] 0 §
N + bk 31 05,0 Dataf1] 0 L
||+ bkaiosc [eend F
_[> [\Monitor Tags AEditTags / |« ﬂJ

Fig. 62: Example - Work with IO data

6.3 General operating conditions

The following conditions must be met in order to ensure flawless operation of the fieldbus components.
Environmental conditions

Operation

The components may not be used without additional protection in the following locations:

« in difficult environments, such as where there are corrosive vapors or gases, or high dust levels
+ in the presence of high levels of ionizing radiation

Condition Permissible range
Permissible ambient temperature during operation |see technical data
Installation position variable

Vibration resistance According to EN 60068-2-6
Shock resistance According to EN 60068-2-27
EMC resistance According to EN 61000-6-2
Emission According to EN 61000-6-4

Transport and storage

Condition Permissible range

Permissible ambient temperature during storage |-25 °C... +85 °C

Relative humidity 95 %, no condensation

Free fall up to 1 m in the original packaging
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Protection classes and types

Condition Permissible range

Protection class in accordance with IEC 536 (VDE |A protective conductor connection to the mounting rail is

0106, Part 1) necessary!

Protection class conforms to IEC 529 IP20 (protection against contact with a standard test
finger)

Protection against foreign objects Less than 12 mm in diameter

Protection against water

no protection

Component identification

Every supplied component includes an adhesive label providing information about the product's approvals.

For example, on the BK2000:

Lightbus Coupler

BK2000

C €@

BECKHOFF

Voltage Supply: 24V DC Eiserstr. 5 D-33415 Verl

Baud Rate 2.5 Mbaud

Phone: +49-(0)5246/963-0

+49-(0)5246/963-149

0901BF060000

Fig. 63: Sticker with information about the BK2000 Bus Coupler certification

The following information is printed on the label:

Printed item Meaning for this label

Precise product Lightbus Coupler BK2000

identification

Supply voltage 24 Ve

Data transfer rate 2.5 Mbit/s

Manufacturer Beckhoff Automation GmbH

CE mark Conformity mark

UL mark Mark for UL approval. UL stands for the Underwriters Laboratories Inc., the

leading certification Organisation for North America, based in the USA.

C = Canada, US = USA, LISTED 22ZA (the test results can be inspected
under this entry)

Production identification

From left to right, this sequence of characters indicates the week of production
(2 characters), the year of production (2 characters), the software version (2
characters) and hardware version (2 characters), along with any special
indications (4 characters).

This case therefore is a BK2000

- produced in the 9th calendar week
- in the year 2001

- containing the BF firmware version
- and using the 6th hardware version
- with no special indications
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6.4 Test Standards for Device Testing

EMC
EN 61000-6-2
EN 61000-6-4

Vibration resistance
EN 60068-2-6 Vibration Testing
EN 60068-2-27/29 Shock Testing

6.5 Bibliography

TCP/IP

TCP/IP (English)

lllustrated, Volume1 The Protocols

by W. Richard Stevens

Publisher: ADDISON-WESLEY Longmann Verlag

TCP/IP (German)

Aufbau und Betrieb eines TCP/IP Netzes (Structure and Operation of a TCP/IP Network)
by Kevin Washburn and Jim Evans

Publisher: ADDISON-WESLEY Longmann Verlag

Modbus/TCP

http://www.modicon.com/

http://www.modbus.org

TwinCAT

Beckhoff Information System
http://infosys.beckhoff.com

6.6 List of Abbreviations

ADS

Automation Device Specification.

IP (20)

Bus Terminal protection class

IPC
Industrial PC

1/0

Inputs and outputs
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K-Bus

Terminal bus

KS2000

Configuration Software for Bus Terminals, Bus Coupler, Bus Terminal Controller, Fieldbus Box Modules and
so on

PE

The PE power contact can be used as a protective earth.

TwinCAT

The Windows Control and Automation Technology

6.7 Support and Service USA

Beckhoff USA offers comprehensive support and service, making available fast and competent assistance
with all questions related to Beckhoff products and system solutions.

* support
+ design, programming and commissioning of complex automation systems
 and extensive training program for Beckhoff system components

Requirements

Hotline: +1(952) 890 0000 or 1 877 TwinCAT
Fax: +1(952) 890 2888
e-mail: support.usa@beckhoff.com
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6.8 Support and Service

Beckhoff and their partners around the world offer comprehensive support and service, making available fast
and competent assistance with all questions related to Beckhoff products and system solutions.

Beckhoff's branch offices and representatives

Please contact your Beckhoff branch office or representative for local support and service on Beckhoff
products!

The addresses of Beckhoff's branch offices and representatives round the world can be found on her internet
pages: www.beckhoff.com

You will also find further documentation for Beckhoff components there.

Beckhoff Support
Support offers you comprehensive technical assistance, helping you not only with the application of
individual Beckhoff products, but also with other, wide-ranging services:

e support

+ design, programming and commissioning of complex automation systems

+ and extensive training program for Beckhoff system components

Hotline: +49 5246 963 157
e-mail: support@beckhoff.com
Beckhoff Service

The Beckhoff Service Center supports you in all matters of after-sales service:
* on-site service
* repair service
* spare parts service
* hotline service

Hotline: +49 5246 963 460
e-mail: service@beckhoff.com
Beckhoff Headquarters

Beckhoff Automation GmbH & Co. KG

Huelshorstweg 20

33415 Verl

Germany

Phone: +49 5246 963 0
e-mail: info@beckhoff.com
web: www.beckhoff.com
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