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INTRODUCTION

This application manual is an important part of your b maXX system. It is important to read
through this documentation fully, especially in the interest of your own safety.

This chapter describes the initial procedure.

1.1 Initial procedure

1 To program the Ethernet with EtherCAT master module for b maXX controller PLC,
you will require the following hardware:

® b maXX controller PLC with power supply for b maXX controller PLC
(and any system components inserted to the right of the power supply)

e FEthernet with EtherCAT master module for b maXX controller PLC

The hardware must be installed in accordance with the respective operating instruc-
tions and ready for operation.

2 You will also need the following software:
e ProMaster for configuration of an EtherCAT network

® ProProg wt Il for programming the b maXX controller PLC-01/-02 and the Ethernet
with EtherCAT master module for b maXX controller PLC.

NOTE

The ProProg wt lll programming system is required to program the b maXX controller PLC
BMC-M-PLC-01/BMC-M-PLC-02 in conjunction with ProMaster.

1.2 Terms Used

The terms "Ethernet module" and "EtherCAT master” or "EtherCAT master module" and
"module" or "module for b maXX controller PLC" are used for the "Ethernet with EtherCAT
master for b maXX controller PLC" product.

The term "PLC" is also used for the b maXX controller PLC (BMC-M-PLC-01 or
BMC-M-PLC-02) product.

Application Manual Ethernet + EtherCAT-Master for b maXX controller 5
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Conditions

The term "power supply" is also used for the "power supply for b maxX controller PLC"
(BMC-M-PSB-01) product.

The term "b maXX system" is used for the product from "b maXX controller PLC", "power
supply for b maXX controller PLC", "Ethernet with EtherCAT master for b maXX controller
PLC" and, if applicable, other system components.

A list of abbreviations used is found in >Appendix A - Abbreviations< from page 99 on-
ward.

1.3 Conditions

This application manual builds on the application manual of the b maXX controller PLC
and requires knowledge of the ProMaster engineering framework and its online help and
the ProProg wt Il programming system and the accompanying manual.

6 Application Manual Ethernet + EtherCAT-Master for b maXX controller PLC BMC-M-ECT-02
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BASIC SAFETY INSTRUCTIONS

We have designed and manufactured each Baumdller module in accordance with the
strictest safety regulations. Despite this, working with the module can be dangerous for
you.

In this chapter, we will describe the risks that can occur when working with a Baumdller
module. Risks are illustrated by icons. All the symbols that are used in this documentation
are listed and explained.

In this chapter, we cannot explain how you can protect yourself from specific risks in in-
dividual cases. This chapter contains only general protective measures. We will go into
concrete protective measures in subsequent chapters directly after information about the
individual risk.

2.1 Hazard information and instructions

WARNING

m The following may occur, if you do not observe this warning information:
® serious personal injury e death

The hazard information is showing you the hazards which can lead to injury or even to
death.

Always observe the hazard information given in this documentation.

Hazards are always divided into three danger classifications. Each danger classification
is identified by one of the following words:

DANGER

e Considerable damage to property ® Serious personal injury @ Death will occur

WARNING

® Considerable damage to property ® Serious personal injury ® Death can occur

Application Manual Ethernet + EtherCAT-Master for b maXX controller 7
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Hazard information and instructions

CAUTION

e Damage to property @ Slight to medium personal injury can occur

2.1.1 Structure of hazard information

The following two examples show how hazard information is structured in principle. A tri-
angle is used to warn you about danger to living things. If there is no triangle, the hazard
information refers exclusively to damage to property.

A triangle indicates that there is danger to living things.
« The color of the border shows how severe the hazard is: the darker the color, the more severe
the hazard is.

h The icon in the rectangle represents the hazard.
i The color of the border shows how severe the hazard is: the darker the color, the more severe
Ve ! the hazard is.

.~ . The icon in the circle represents an instruction. Users must follow this instruction.
,« (The circle is shown dashed, since an instruction is not available as an icon for each hazard
N advisory).

The circle shows that there is a risk of damage to property.

——————— \ The icon in the rectangle represents the hazard.

. The color of the border shows how severe the hazard is: the darker the color, the more severe
.‘ the hazard is. (The rectangle is shown dashed, since the danger is not represented as an icon
(S ) with every hazard advisory)

The text next to the icons is structured as follows:

THE SIGNAL WORD IS HERE THAT SHOWS THE DEGREE OF RISK

Here we indicate whether one or more of the results below occurs if you do not observe this
warning.

® Here, we describe the possible results. The worst result is always at the extreme right.
Here, we describe the hazard.

Here, we describe what you can do to avoid the hazard.

8 Application Manual Ethernet + EtherCAT-Master for b maXX controller PLC BMC-M-ECT-02
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Basic Safety Instructions

2.1.2 Hazard advisories that are used

If a signal word is preceded by one of the following danger signs: A\ or or A\, the
safety information refers to injury to people.

If a signal word is preceded by a round danger sign: (1), the safety information refers to
damage to property.

2.1.2.1 Hazard advisories about injuries to people

&> D

>

To be able to differentiate visually, we use a separate border for each class of hazard in-
formation with the triangular and rectangular pictograms.

For danger classification DANGER, we use the A\ danger sign. The following hazard in-
formation of this danger classification is used in this documentation.

DANGER

The following will occur, if you do not observe this danger information:
e serious personal injury e death

Danger from: electricity. The hazard may be described in more detail here.

Here, we describe what you can do to avoid the hazard.

DANGER

The following will occur, if you do not observe this danger information:
e serious personal injury e death

Danger from: mechanical effects. The hazard may be described in more detail here.

Here, we describe what you can do to avoid the hazard.

For danger classification WARNING, we use the danger sign. The following hazard
information of this danger classification is used in this documentation.

WARNING

The following may occur, if you do not observe this warning information:
® serious personal injury @ death

Danger from: electricity. The hazard may be described in more detail here.

Here, we describe what you can do to avoid the hazard.

For danger classification CAUTION, we use the danger sign. The following hazard
information of this danger classification is used in this documentation.

Application Manual Ethernet + EtherCAT-Master for b maXX controller 9
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Hazard information and instructions

CAUTION

The following may occur, if you do not observe this caution information:
® minor to medium personal injury.

Danger from: sharp edges. The hazard may be described in more detail here.
Here, we describe what you can do to avoid the hazard.

>

CAUTION

The following may occur, if you do not observe this danger information:

>

® environmental pollution.
Danger from: incorrect disposal. The hazard may be described in more detail here.

Here, we describe what you can do to avoid the hazard.

q
>

2.1.2.2 Hazard advisories about damage to property

If a signal word is preceded by a round danger sign: (1), the safety information refers to
damage to property.

CAUTION

The following may occur, if you do not observe this caution information:
® property damage.

Danger from: electrostatic discharge. The hazard may be described in more detail here.

Here, we describe what you can do to avoid the hazard.

2.1.2.3 Instruction signs that are used

wear safety gloves

wear safety shoes

10 Application Manual Ethernet + EtherCAT-Master for b maXX controller PLC BMC-M-ECT-02
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Basic Safety Instructions

2.2 Information signs

NOTE

This indicates particularly important information.

2.3 Legal infor

mation

This documentation is intended for technically qualified personnel that has been specially
trained and is completely familiar with all warnings and maintenance measures.

The equipment is manufactured to the state of the art and is safe in operation. It can be
put into operation and function without problems if you ensure that the information in the
documentation is complied with.

Operators are responsible for carrying out servicing and commissioning in accordance
with the safety regulations, applicable standards and any and all other relevant national
or local regulations with regard to cable rating and protection, grounding, isolators, over-
current protection, etc.

Operators are legally responsible for any damage that occurs during assembly or connec-
tion.

2.4 Appropriate Use

You must always use the module appropriately. Some important information is listed be-
low. The information below should give you an idea of what is meant by appropriate use
of the module. The information below has no claim to being complete; always observe all
the information that is given in these operating instructions.

® You must only add on the module to a b maXX controller PLC (or another system com-
ponent plugged left hand of the b maXX controller PLC).

® Configure the application such that the module is always operating within its specifica-
tions.

e Ensure that only qualified personnel works with this module (or another system com-
ponent plugged left hand of the b maXX controller PLC).

® Mount the module only on a b maXX controller PLC.

® |nstall the module as specified in this documentation.

® Ensure that connections always comply with the stipulated specifications.

e QOperate the module only when it is in technically perfect condition.

e Always operate the module in an environment that is specified in the technical data.

e Always operate the module in a standard condition.
For safety reasons, you must not make any changes to the module.

® Observe all the information on this topic if you intend to store the module.

You will be using the module in an appropriate way if you observe all the comments and
information in these operating instructions.

Q
BAUMULLER
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2.5

Inappropriate Use

Inappropriate Use

Below, we will list some examples of inappropriate use. The information below should
give you an idea of what is meant by inappropriate use of the module. We cannot, how-
ever, list all possible cases of inappropriate use here. Any and all applications in which
you ignore the information in this documentation are inappropriate; particularly, in the fol-
lowing cases:

® You added the module on another unit/module as the b maXX controller PLC (or an-
other system component plugged left hand of the b maXX controller PLC).

® You ignored information in the operating instructions of this module.
® You did not use the module as intended.
© You handled the module as follows

® you mounted it incorrectly,

® you connected it incorrectly,

® you commissioned it incorrectly,

® you operated it incorrectly,

® you allowed non-qualified or insufficiently qualified personnel to mount the module,
commission it and operate it,

® you overloaded it,
o You operated the module
e with defective safety devices,
e with incorrectly mounted guards or without guards at all,
¢ with non-functional safety devices and guards
e outside the specified environmental operating conditions
® You modified the module without written permission from Baumdiller Niirnberg GmbH.
® You ignored the maintenance instructions in the component descriptions.
® You incorrectly combined the module with third-party products.

® You combined the b maXX system with faulty and/or incorrectly documented third-par-
ty products.

e Your self-written PLC software contains programming errors that lead to a malfunction.
Version 1.1 of Baumdiller Nirnberg GmbH's General Conditions of Sale and Conditions

of Delivery dated 2/15/02 or the respective latest version applies in all cases. These will
have been available to you since the conclusion of the contract at the latest.

2.6 Protective equipment

In transit, the modules are protected by their packaging. Do not remove the module from
its packaging until just before you intend to mount it.

The housing of the module provides IP20 protection to the modules from dirt and damage
due to static discharges from contact. This means that you never use a module with dam-
aged housing.

12
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Basic Safety Instructions

2.7 Personnel training

WARNING

The following may occur, if you do not observe this warning information:
® serious personal injury e death

Only qualified personnel are allowed to mount, install, operate and maintain equipment
made by Baumdiller Baumdiller Nirnberg GmbH.

Qualified personnel (specialists) are defined as follows:

Qualified Person- Electrical engineers and electricians of the customer or of third parties who are authorized

nel by Baumidiller Niirnberg GmbH and who have been trained in installing and commission-
ing Baumiller b maXX systems and who are authorized to commission, ground and mark
circuits and equipment in accordance with recognized safety standards.

Qualified personnel has been trained or instructed in accordance with recognized safety
standards in the care and use of appropriate safety equipment.

Requirements of The b maXX system may only be operated by persons who have been trained and are
the operating staff authorized.

Only trained personnel are allowed to eliminate disturbances, carry out preventive main-
tenance, cleaning, maintenance and to replace parts. These persons must be familiar
with the Operating Instructions and act in accordance with them.

Commissioning and instruction must only be carried out by qualified personnel.

2.8 Safety measures in normal operation

© At the b maXX systems' place of installation, observe the applicable safety regulations
for the plant in which this unit is installed.

© Provide the b maXX system with additional monitoring and protective equipment if the
safety regulations demand this.

© Observe the safety measures for the unit in which the module is installed.

2.9 Responsibility and liability

To be able to work with this module in accordance with the safety requirements, you must
be familiar with and observe the hazard information and safety instructions in this docu-
mentation.

291 Observing the hazard information and safety instructions

In the operating instructions of this module, we use visually consistent safety instructions
that are intended to prevent injury to people or damage to property.

Application Manual Ethernet + EtherCAT-Master for b maXX controller 13
BAUMULLER PLC BMC-M-ECT-02 of 102



Responsibility and liability

WARNING
The following may occur, if you do not observe this warning information:
® serious personal injury e death

Any and all persons who work on and with Series b maXX units must always have available
the Operating Instructions of this module and must observe the instructions and information
they contain — this applies in particular to the safety instructions.

Apart from this, any and all persons who work on this unit must be familiar with and observe
all the rules and regulations that apply at the place of use.

2.9.2 Danger arising from using this module

The Ethernet with EtherCAT-Master module for b maXX controller PLC has been devel-
oped and manufactured to the state of the art and complies with applicable guidelines and
standards. It is still possible that hazards can arise during use. For an overview of possi-
ble hazards, refer to the chapter entitled >Basic Safety Instructions < from page 7 on-
ward.

We will also warn you of acute hazards at the appropriate locations in this documentation.

29.3 Warranty and Liability

All the information in this documentation is non-binding customer information; it is subject
to ongoing further development and is updated on a continuous basis by our permanent
change management system.

Warranty and liability claims against Baumiiller Nirnberg GmbH are excluded; this ap-
plies in particular if one or more of the causes listed in >Inappropriate Use < from page
12 onward or below caused the fault:

e Disaster due to the influence of foreign bodies or force majeure.

14
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ETHERNET

In this chapter, you will find information about connecting the module to an Ethernet.

3.1  General information on Ethernet and the Ethernet module

Ethernet is an established and proven technology for data transfer in information technol-
ogy and in office communication. In the Ethernet module, a twisted pair cable is used as
the transfer medium (for more information, see the module Operating Instructions). This
means that you can easily implement a link to an existing 10BaseT network or to a
100BaseTX network (IEEE 802.3 standard).

You can use the Ethernet module on a network containing other components like PCs,
hubs, switches and repeaters. Alternatively, you can make a direct connection to a PC's
network adapter; in this case, you do not need any additional network components.

For communication, an Ethernet-based TCP/IP protocol stack and the

¢ PROPROG / OmegaOS communication

application protocol are implemented.

This protocol allows you to use the following functionality for PROPROG wt Il and Ome-
gaOs:

® PLC control functions like Start and Stop

® Program management

Online debugging, watch windows

Logic Analyzer/oscilloscope

e OPC Server.

For further details and other functionality, refer to the Application Manual for the b maxX
controller PLC and to the OPC server.

To use the functions stated above, you only need to set the communications port and the
IP address in your ProMaster project. On the module side, you must set the IP address,
the subnet mask and the gateway or you must code them if you cannot use the default
settings.

For more information on the individual steps that you have to carry out, refer to the Chap-
ter entitled >Configuring Ethernet TCP/IP networks < from page 30 onward.

Q
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Basics of Ethernet Networks and TCP/IP

The following chapters will give you an introduction to the structure of Ethernet-TCP/IP
networks and the conditions for structuring communications connections between the
Ethernet module and other components on the network.

NOTE

The branching of Ethernet-TCP/IP networks can be very complex. There can also be a large
number of components installed that are configured differently. The components influence the
data traffic on the network. Apart from this, you must consider aspects of data security and
unauthorized network access. This complexity means that the manual can only give you an
overview in principle of using the Ethernet module on Ethernet-TCP/IP networks. To get more
details about your local area network (LAN), ask your network administrator and refer to the
manuals of the network components.

3.2 Basics of Ethernet Networks and TCP/IP

3.2.1 Transfer standards
The Ethernet module supports both of the most common physical models in the IEEE
802.3 standard:
10BaseT
Each network node is connected via its own twisted-pair cable to a (star) hub that for-
wards all the data packets equally to all the network nodes. Eight-pin RJ45 types are used
as the plug-in connectors. The maximum length of a segment (the connection between
the hub and the terminal equipment) is limited to 100 meters.
100BaseTX
The 100BaseTX transmission standard is similar to 10BaseT. Each network node is also
connected via its own twisted-pair cable to a (star) hub that forwards all the data packets
equally to all the network nodes. Eight-pin RJ45 types are also used as the plug-in con-
nectors. Here too, the maximum length of a segment (the connection between the hub
and the terminal equipment) is limited to 100 meters. However, all the components (ca-
bles, RJ45 outlets, etc.) must be rated for the higher transfer rate of 100 MHz.
The Ethernet module automatically detects the transfer rate that is being used.
3.2.2 Structure of Ethernet networks with a hub and switch
There are various options for structuring a star topology network.
All the nodes are connected via one hub.
16 Application Manual Ethernet + EtherCAT-Master for b maXX controller PLC BMC-M-ECT-02
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Ethernet

If a node sends a data packet, it is broadcast across the entire network and is available
to each of the connected nodes. The message is further-processed in each case only by
the node with the correct target address. Due to the large amounts of data, collisions can
occur and the system must transfer messages again.

Hub

BMC-M-ECT-02

!

BMC-M-ECT-02

Figure 1: Principle of Shared Ethernet

All the nodes are connected via one switch.

In the case of a Switched Ethernet, a switch is used to connect several nodes. If data
reaches the switch from a segment, the system checks the segment to which this data is
to be transmitted. The system sends the data exclusively to the node with the correct tar-
get address. This reduces the amount of data and, with this, the risk of data collisions on
the network.

Switch

/_ Buffer _>l BMC'M'ECT‘OZ

Buffer

Buffer
Buffer
k & LT CReECrin GEEmE \ -

BMC-M-ECT-02

Figure 2: Principle of Switched Ethernet
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Basics of Ethernet Networks and TCP/IP

By combining star structures, it is possible to form tree structures. Apart from this, it is
possible to make the connection between the nodes at the TCP/IP level (see Chapter
>TCP/IP « from page 19 onward)

3.2.3 Ethernet address and MAC address

Each Ethernet module has its own unique global Ethernet address. Ethernet addresses
are also referred to as MAC addresses or MAC-IDs (Media Access Control Identity). The
Ethernet address is permanently stored in the module and you cannot change it. Note the
difference between this address and the IP address, which has a different meaning and
which you can change. The MAC address is used at the Ethernet level for addressing. It
has a fixed length of 6 bytes (48 bits) and contains the manufacturer code and a consec-
utive manufacturer number.

3.2.4 Ethernet data packet

Data packets are transferred on the on a connection-free basis, i.e. the sender does not
get a feedback message from the receiver. The useful data is packed in a frame of ad-
dress information. The structure of an Ethernet data packet of this type looks like this:

Preamble Destination Source Type Data FCS
Figure 3: Ethernet data packet

Preamble: A bit sequence for identifying the start of the packet
Destination: The receiver's Ethernet address

Source: The sender's Ethernet address

Type: Indicates the higher level purpose (e.g. IP)

Data: Useful data contains the higher level protocols, e.g. IP
FCS: Checksum

The preamble is for synchronizing between the sending and receiving station.

The Ethernet header contains the MAC addresses of the sender and the receiver and a
type field for identifying the subsequent protocol that is contained in the data area.

3.2.5 Bridges and Repeaters

Bridges also work at the level of the Ethernet (passing on data on the basis of the MAC-
ID). Bridges connect subnets and decide on the basis of the MAC-ID the data packets
that are to pass the bridge and the ones that are not to pass. By contrast with the switch,
a bridge does not pass on broadcast messages (data packets to several nodes at the
same time).

18 Application Manual Ethernet + EtherCAT-Master for b maXX controller PLC BMC-M-ECT-02
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Ethernet

3.2.6 TCP/IP

Repeaters are amplifiers for refreshing signals and they do not change the contents of the
data packets. If a repeater detects an error on one of the connected segments, the sys-
tem disconnects the connection to this segment. As soon as the error has been eliminat-
ed, the system establishes the connection again.

Ethernet alone is not enough to connect several different networks for data transfer. Let
us take a PC, for example, that is connected to an Internet Service Provider by means of
an external modem and can use this connection to communicate with other servers on
the Internet. In this case, there are other connections like the serial or USB connection to
the modem and the phone line as transfer media in addition to the Ethernet. The TCP/IP
protocol was developed to continue a connection outside the Ethernet too. TCP/IP is usu-
ally used as a common term, you must, however, differentiate between two different pro-
tocols.

TCP header
TCP addresses

N\ /

IP header

IP addresses

\ /

TCP useful data area

IP useful data area

Ethernet header
Ethernet addresses

Ethernet useful data area FCS

Figure 4: Structure of a TCP/IP-Ethernet data packet

3.2.6.1 IP protocol

Using IP (Internet Protocol), you go beyond the limits of a LAN (local area network). IP
carries out correct addressing and delivery of data packet across a gateway to other net-
works. IP is in the Ethernet useful data area. This means that IP packs the data that is
received from higher levels into a separate frame. This packet is passed on to the Ether-
net below it and it represents the useful data of one or more Ethernet message frames.

Amongst other things, this IP frame contains a new form of addresses (Internet address,
IP number). Under IP, each network node has its own unique Internet address (at least
in a specific subnet). This is the basis of forwarding across the limits of an Ethernet seg-
ment and linking to non-Ethernet-based networks.

a) Router

You connect two or more different IP networks via routers. These routers decide on the
basis of the IP address whether a data packet is to be forwarded to another network or
not.
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b) IP address

You must not confuse the IP address with the MAC-ID (or Ethernet address).

Users assign the IP address. As-delivered, the Ethernet module has the IP address
192.168.1.1. For information on how to change this setting, refer to the chapter entitled
>Configuring the Ethernet module and checking settings < from page 34 onward.

c) Structure of an IP address

The IP address consists of a total of 4 bytes that are normally shown in decimal form sep-
arated by periods, e.g. 192.168.1.1.

If you use the module on a network whose nodes are only connected via a hub or switch
and that does not have a connection to another network, you can assign virtually any IP
address you like for each node. You must just ensure that you never set all the bits in any
one byte equal to 0 or to 1 (byte = 0 or 255). These are reserved for special functions and
you must not assign them. For example, you cannot use the address 194.11.0.13 due to
the zero in the third byte.

If there is a connection to another network or to the Internet, you can, with the exceptions
below, no longer freely assign the IP address:

For use on private networks, a corresponding IP standard reserves three address classes
that may not be routed on the Internet, which means that they are not visible there. The
addresses / address ranges are as follows:

® 10 XXX XXX. XXX
® 172.16.XXX.XXX - 172.31.XXX.XXX
® 192.168.x.x

Routers on the LAN are generally set such that these address ranges are not routed. If
it is not possible to communicate with an Ethernet module, this may be due to the router
on your LAN not routing the set IP address. The Ethernet module's default IP address of
192.168.1.1 is an IP address of this type. Ask your network administrator which IP ad-
dress range you may use if there is a connection to another network.

The address 127.0.0.1 is special, since it is always addressed as the local host. Accord-
ing to the standard, you are not allowed to use network address 127.x.x.x. This means
that you can use address 127.0.0.1 to test the installation of your own equipment (e.g. a
PC).

If you intend to connect network directly to the Internet, you can only use the unique IP
addresses that are assigned by the IANA organization. Assignment depends on the coun-
try in which the network is operated.

NOTE

If the module is in a network that has a connection to another network of if you want to make
a direct Internet connection, you will need comprehensive knowledge of the entire LAN, of as-
signing IP addresses, of routing mechanisms and, in particular, of security requirements. This
means that you should only make a connection to another network or establish an Internet
connection together with an authorized network administrators.
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NOTE

d) Subnet mask and gateway

To make a connection to another network, you must address this network. The subnet
mask is used for this. If a network node is to send a data packet, its own IP address is
logically ANDed with the subnet mask and the destination IP address is logically ANDed
with the subnet mask. If the network node gets the same result both times, it knows that
the other node is on the same network. If the results are different, it is not possible to di-
rectly address the other network node. In the case, the node passes on the data packet
to a gateway or router for transmission. A gateway differs from a router inasmuch as gate-
ways can access non-TCP/IP networks. Since the receiver of the data packet must also
carry out the logical operation with the subnet mask for the response, the subnet mask
must also be set correctly on the receiver side.

Since a router is only a special gateway, when configuring the IP address people often use
the term "gateway" even though a router is physically present. This is particularly the case
with the network configuration in Windows. With the Ethernet module, too, we use the more
general term "Gateway".

Users assign the subnet mask and the gateway or router IP address. For information on
how to make these settings in the Ethernet module, refer to the chapter entitled >Config-
uring the Ethernet module and checking settings < from page 34 onward. The default set-
tings are as follows:

o Subnet mask: 255.255.255.0
o Gateway: 0.0.0.0

The gateway IP address 0.0.0.0 with the Ethernet module means that no gateway is used.
This means that the data packet is also sent even if the system detects that due to the
subnet mask link the receiver is not on the same network.

e) Subnet mask and network class

The InterNIC (International Network Information Center) divided the IP address into a
"network section" and a "host section" to create what are known as address classes. The
table below shows the different address classes, the assigned values of the most signifi-
cant bit of the IP address and the division into the "network section" and the "host sec-
tion".
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Address Description Address range |Possible num-
class of the network |ber of hosts
section
Class A The first byte of the IP address is | 1.xxx.xxx.xxx to | Approximately
for addressing the network sec- | 126.xxx.xxx.xxx |16 million
tion; the last three bytes address
the host section
Class B The first two bytes of the IP 128.0.xxx.xxx - | Approximately
address are for addressing the 191.255.xxx.xxx |65 thousand
network section; the last two
bytes address the host section
Class C The first three bytes of the IP 192.0.0.xxx to 254
address are for addressing the 223.255.255.xxx
network section; the last byte
addresses the host section

In addition, there are Class D and Class E networks that are of no great significance in
practical applications.

This subdivision also affects the subnet mask. Depending on the address class to which
an |IP address belongs, the subnet mask has a minimum value that is dependent on the
permitted range of the IP address's "network section".

Address class | Minimum subnet mask
Class A 255.0.0.0

Class B 255.255.0.0

Class C 255.255.255.0

The Ethernet module complies with these address class-dependent subnet mask, i.e. if
the subnet mask that a user enters is less than the address class mask that belongs to
the IP address, the system uses the address class mask.

Example: A PC with ProMaster has an IP address of 192.075.191.188; an Ethernet module has an
IP address of 192.168.1.1. Both network nodes are located physically on the same net-

work.

Since only the first bytes of both IP addresses are identical, you should choose 255.0.0.0
as the subnet mask on both systems to get the same result of logically ANDing the "IP
address AND the subnet mask". However, since the IP addresses belong to a Class C
network, the module uses subnet mask 255.255.255.0. Logically ANDing the "IP address
AND the subnet mask" yields different networks: 192.075.191.0 and 192.168.1.0. This
means that communication is not possible, since the data packet are transferred to the
set gateway.

You can avoid this problem and establish communication by deactivating the gateway
and assigning gateway IP address 0.0.0.0.
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f) Examples of IP networks

Example 1:
PC
Network A .
N -, e,
Wﬁ;g;yﬂij
/ Hub / Switch
BMC-M-ECT-02

IP address:  192.168.1.1
subnet mask: 255.255.255.0

Figure 5: Example: Module and PC on the same IP network

On network A, the components have the stated settings. Communication is possible be-
tween the PC and the module, since logically ANDing both components "IP address AND
subnet mask" yields the same network: 192.168.1.0

Example 2:
PC
Network A
H - IP address: 192.075.191.188
subnet mask: 255.255.255.0
- &.*WJ:*QT gateway: 194.10.100.7
% Hub / Switch
BMC-M-ECT-02
IP address: 192.168.1.1
subnet mask: 255.255.255.0
gateway: 194.10.100.7
Figure 6: Example: Module and PC on different IP networks
o) Application Manual Ethernet + EtherCAT-Master for b maXX controller 23
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On network A, the components have the stated settings. Communication between the PC
and the module is not possible, since logically ANDing both components "IP address AND
subnet mask" yields different networks. The PC and the module would transfer the data
packet to a gateway.

Example 3:
P
Network A c
[- IP address:  192.075.191.188
subnet mask: 255.0.0.0
T : 194.10.100.7
% Hub / Switch
BMC-M-ECT-02

IP address: 192.168.1.1
subnet mask: 255.0.0.0
gateway: 194.10.100.7

Figure 7: Example: Module and PC with the wrong subnet mask

On network A, the components have the stated settings. Communication between the PC
and the module is not possible. Logically ANDing the "IP address AND the subnet mask"
yields the same network 192.x.x.x. However, the module detects a Class C network and
uses subnet mask 255.255.255.0. and would transfer the data packets to a gateway. For
a remedy, see example 4.
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Example 4:
Network A
IP address:  192.075.191.188
subnet mask: 255.0.0.0
k ey gateway: 0.0.0.0
o.k.
Hub / Switch
o.k.
BMC-M-ECT-02

IP address:  192.168.1.1
subnet mask: 255.0.0.0
gateway: 0.0.0.0

Figure 8: Example: Module and PC without a gateway

On network A, the components have the stated settings. Communication between the PC
and the module is possible. Logically ANDing the "IP address AND the subnet mask"
yields the network 192.x.x.x. However, the module detects a Class C network and uses
subnet mask 255.255.255.0. and would transfer the data packets to a gateway. However,
since no gateway is set, the system does not transfer any data.

Example 5:
PC

Network A

H- IP address:  133.12.195.3
subnet mask: 255.255.192.0
- WW:J;; gateway: 0.0.0.0
o.k.
/ Hub / Switch
o.k.
BMC-M-ECT-02

IP address:  133.12.217.75
subnet mask: 255.255.192.0
gateway: 0.0.0.0

Figure 9: Example: Module and PC on a Class-B IP network
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On network A, the components have the stated settings. Communication is possible be-
tween the PC and the module, since logically ANDing both components "IP address AND
subnet mask" yields the same network: 133.12.192.0

Example 6:
PC
Network A _
U] - pecess, 1020053
: 194.10.100.7
% Hub / Switch
BMC-M-ECT-02

IP address: 133.12.7.75
subnet mask: 255.255.192.0
gateway: 194.10.100.7

Figure 10: Example: Module and PC on different Class-B IP networks

On network A, the components have the stated settings. Communication between the PC
and the module is not possible, since logically ANDing "the IP address AND the subnet
mask" yields different networks: 133.12.192.0 and 133.12.0.0. The system would transfer
the data packets to a gateway.
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Example 7:

H, - IP address:  133.12.195.3
Network A subnet mask: 255.255.0.0
T .. ;) Yateway: 194.112.88.1

Hub / Switch

Gateway / Router o.k.

IP address: 194.112.88.1

Network B Hub / Switch

BMC-M-ECT-02

IP address: 194.12.217.75
subnet mask: 255.255.255.0
gateway: 194.112.88.1

Figure 11: Example: Module and PC with a gateway

On network A and network B, the components have the stated settings. The networks are
connected via a gateway with IP address 194.112.88.1. Communication between the PC
and the module is possible, since logically ANDing both components with "IP address
AND subnet mask" yields different networks — 133.12.0.0 and 194.12.217.0 — but both
transfer data packets to the same gateway that carries out further- distribution.

3.2.6.2 TCP protocol

The TCP (Transport Control Protocol) is responsible for transporting and saving data
and is located in the IP useful data area. TCP works on the client server principle. For the
duration of the data transfer, it makes a connection between two network nodes that is
known as a session. Within any one session, the system divides up useful data to individ-
ual numbered TCP packets and puts them back together again such that if necessary
they can be transferred over different paths with different runtimes. Checksums make it
possible to check and confirm correct reception. The system detects that individual TCP
packets have been lost and it can request them again.
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TCP packets are inserted in the useful data area of an IP packet. Apart from this, TCP
forwards the useful data to the correct application program on the destination computer
by assigning different port numbers to different applications (services).

The port number for die PROPROG communication is 0x5043 (= 20547 dec). The origi-
nating port is the port number of the sending application and at the same time the return
sending port of the response.

As a user, you do not need to make any settings at the TCP level.

Interaction between Ethernet and TCP/IP, ARP

Up to now, addressing the nodes is only ensured by the IP addresses. At the Ethernet
level, the network node only knows its own MAC-ID. To be able to deliver the IP packet
in an Ethernet frame, however, the node must know the receiver's MAC-ID. The ARP pro-
tocol (Address Resolution Protocol) was developed to determine this. To find out the pair
of Ethernet IP addresses of a network node, the ARP protocol sends an Ethernet broad-
cast containing the known IP address of the receiver. The receiver that has this IP ad-
dress replies to the requesting system with a packet that contains the pair of Ethernet IP
addresses. To avoid unnecessary ARP requests, the reply packet is stored on the re-
questing system in an ARP table. To keep this ARP table as small as possible, the system
deletes the entries at specific, system-dependent time intervals. From the command line,
you can read out the current ARP table for your PC:

arp -a

If communication has already taken place with the Ethernet module, you will find the mod-
ule in the listing. To trigger communication, you can use the ping command from the com-
mand line.

ping 192.168.1.1

Assuming that your network is correctly configured (the IP addresses, subnet masks and
the gateways), the module with IP address 192.168.1.1 will reply in the following form:

Reply from 192.168.1.1: Bytes.....

If you do not get a reply, check your network settings.

If you do get a reply, the module is now also listed in your PC's ARP table. It is not pos-
sible to read out the Ethernet module's ARP table.

If you change the module note the following:

The PC's ARP table contains the mapping IP address <> MAC address of the module.
The ARP table is not updated continously.

If a module is changed, the MAC address changes too (which is linked to the hardware).
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3.2.8 Proxy

For this reason the PC's ARP table doesn’t agree anymore with the mapping IP address
<> MAC address of the module immediately after the change. There is no communication
between PC and module.

In this case you must either maintain the ARP table until it is updated or the PC's ARP
table is deleted. In order to delete the ARP table use the following command line by en-
tering:

arp -d *

The ARP table is generated new after it has been deleted, IP address «<» MAC address
assignment of the (changed) module are suitable and the communication between PC
and module is possible.

3.2.9 Application |

A proxy is a computer that accepts requests from a network node and forwards them to
the intended destination. The destination transfers the result of the request to the proxy,
which, for its part, can return the result to the other network node. A proxy can work on
different application levels and check the data to be transferred. If often has a large
amount of memory (a proxy cache) to buffer requested data and, in the case of a possible
subsequent request from a different network node or from the same one, to make avail-
able the data to the actual destination on a direct basis, i.e. without needing an additional
request. A firewall proxy is generally used if an internal network, e.g. an Intranet/LAN is
intended to make a protected connection to another network (e.g. the Internet). In this
connection, the proxy acts as a kind of gateway with IP and packet filters. On the basis of
the origin, destination, port and packet type information that each packet contains, the
proxy can inspect data transfer from one network to another one and if necessary it can
limit it. Using appropriate software functions, the proxy can carry out further security tasks
above the IP level.

ayer ProProg wt lll /| OmegaOS

ProMaster / ProProg wt Ill / OmegaOS data packets are transferred in the useful data
area of TCP packets. Users do not need to make any settings here. You must only set
the communications port in ProMaster (see the chapter entitled »>Setting a connection via
Ethernet-TCP/IP in ProProg wt Il < from page 41 onward). The Ethernet module makes
available two communications channels; i.e. using the module you can operate in-parallel
a maximum of

two ProMaster
or
one ProMaster and one ProProg wt IlI
or
two ProProg wt Il

or
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one ProMaster (or ProProg wt Ill) and one OPC application
or

two OPC applications

3.2.10 Ethernet over EtherCAT (EoE) - TCP/IP-Tunneling over EtherCAT

For the Ethernet communication to EtherCAT-Slaves (e.g. to a b maXX controller with
EtherCAT-Slave) TCP packets within the EtherCAT packets are transmitted (tunneling).
In this case an own IP address must be set at every EtherCAT-Slave. The EtherCAT-
Slave is addressed as Ethernet partner via this IP address. However you set the IP ad-
dress at EtherCAT-Slaves, see the respective Operating Instructions please.

3.3 Configuring Ethernet TCP/IP networks

3.31

Overview

To be able to use the Ethernet module via Ethernet with TCP/IP using ProMaster or
ProProg wt Ill or via OPC, you must carry out the following steps:

physically commission the network (see the Operating Instructions of module
BMC-M-ECT-02 for b maXX controller PLC and the Operating Instructions of the net-
work components)

specify the network data: the IP addresses and subnet masks (see the previous chap-
ter >TCP/IP < from page 19 onward)

set IP addresses, subnet masks and gateways in the network components (see the
next chapter)

set the communications port in ProProg wt Il (see chapter entitled >Setting a connec-
tion via Ethernet-TCP/IP in ProProg wt Il < from page 41 onward)

configuring the EtherCAT network with ProMaster (see chapter entitled >EtherCAT <
from page 47 onward)

3.3.2 Configuring the Windows PC

Since ProMaster, ProProg wt Ill and the OPC server need a Windows operating system,
we will only describe the settings that are necessary for Windows operating systems. The
basic condition is that the TCP/IP protocol is installed on your Windows PC and that your
computer has a configured network adapter. For details about this installation, refer to the
Windows documentation.

3.3.2.1 Configuring TCP/IP under Windows XP

® Click on the Start pushbutton, and then choose My Network Places. Click on Network

Tasks to View Network Connections.

® Double-click on the Local Area Connection icon and click on the Properties

— pushbutton; the system displays a list of the components that use your network
adapter.
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® Check Internet Protocol (TCP/IP) and click on the Properties pushbutton.

-+ Local Area Connection Properties

General | Authentication | Advanced

Connect using:

E& 3Com EtherLink #L 10100 PCl For Complete PC M anage

Thiz connection uzes the following items:

% Client for Microsoft Wetwarks

g File and Printer Sharing for Microsoft Metworks
BIJDS Packet Scheduler

Internet Protocal [TCRAR]

[ Inztall... Uninztall Froperties

Drescription

Tranzmizzion Control Protocalf/lnternet Protocal. The default
wide area network, protocol that provides communication
across diverze interconnected nebwarks.

[] Show icon in notification area when connected

] ] [ Cancel

Figure 12: Setting up Windows XP with TCP/IP — overview of LAN connections

® You can now choose between Obtain an IP address automatically or Use the following
IP address. If you obtain the IP address automatically, you can query the current set-
ting either in field Details of LAN connection in the Network Connections window, or

Details

Local Area Connection
LAMN or High-Speed Internet
Enabled

3Com EtherLink ¥L 10§100 PCI
For Complete PC Management
MIC (3CA05C-Ti)

IP Address: 192,168.1.4
Subret Mask: 255,255,255.0
Manually Configured

Figure 13: Setting up Windows XP with TCP/IP — details of LAN connections
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on the command line by entering

ipconfig

If the settings match the ones you specified before, you can end the dialog and configu-
ration. Note, however, that the system makes these settings dynamically, i.e. the next
time you start your PC, this may result in different settings.

Check Use the following IP address if you want to enter special values for the IP address,
the subnet mask and the gateway:

Internet Protocol (TCP/IP) Properties

General

Y'ou can get IP zettings assigned automatically if paur network, supparts
thiz capability. Othenwize, you need to azk your network, adminiztrator for
the appropriate [P settings.

() Obtain an IP address autamatically
{(®) Uze the following IP address:

|F addresz: 192 168 . 1 . 4
Subnet mask: 2eh . 2RE 2B 0

Default gateway:

{(®) Uze the following DMS server addreszes;

Preferred DMS zemver

Alternate DMS zerver

[ ak. ][ Cancel ]

Figure 14: Setting up Windows XP with TCP/IP — TCP/IP properties

® Close the windows that you opened for configuration by clicking on the OK pushbutton.

This completes installation of TCP/IP support on your Windows XP system. Under Win-
dows XP, you do not need to reboot your computer.
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3.3.2.2 Configuring TCP/IP under Windows 2000

® Click on the Start pushbutton and under Settings open Network and Dial-up Connec-
tions

® Double-click on the Local Area Connection icon and click on the Properties
— pushbutton; the system displays a list of the components that use your network
adapter.

® Check Internet Protocol (TCP/IP) and click on the Properties pushbutton.

Local Area Connection Properties ed |

General |

Connect ugsing:

I W1& Bhine |l Fast Ethernet &dapter

Componentz checked are uzed by this connection:

Client for Microsaft Mebworks
File and Printer Sharing for Microsoft Wetwaorks
L3 | nternet Protocol [TCRAR]

Irztall... Uninztall Froperties

Dezcription

Tranzmizzion Control Protocold/lnternet Protocal. The default
wide area network, protocol that provides communication
across diverse interconnected netwarks.

[~ Show icon in tazkbar when connected

k. Cancel

Figure 15: Setting up Windows 2000 with TCP/IP — overview of LAN connections

® You can now choose between Obtain IP address automatically or Use the following IP
address. If you want to Obtain IP address automatically, you can now query the current
setting on the command line by entering

ipconfig

If the settings match the ones you specified before, you can end the dialog and configu-
ration. Note, however, that the system makes these settings dynamically, i.e. the next
time you start your PC, this may result in different settings.

Check Use the following IP address if you want to enter special values for the IP address,
the subnet mask and the gateway:
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Internet Protocol {TCP/IP) Properties 7] x|

eneral

You can get IP zettings azsigned automatically if your netwark, supparts
thiz capability. Othenwize, you need to azk pour nebwork, adminiztrator for
the appropriate IF zettings.

" [Obtain an IP address automatically

—{%" Use the following IP address:

IP address: | 192 . 075 191 188
Subnet mask: I 285 28R 2550 0
Default gateway: [ 192.075. 1 . 1

£ Obtain DN 5 server address automatizally

—{%" Use the following DMS server addresses:

Preferred DMNS server: I

Alternate DHS server: I

Advanced... |
] I Cancel |

Figure 16: Setting up Windows 2000 with TCP/IP — TCP/IP properties

e Close the windows that you opened for configuration by clicking on the OK pushbutton.

This completes installation of TCP/IP support on your Windows 2000 system. Under Win-
dows 2000, you do not need to reboot your computer.

3.3.3 Configuring the Ethernet module and checking settings

You have two options for configuring the Ethernet module for TCP/IP communication:
® by using the default settings
® by freely configuring using ProProg wt IlI

3.3.3.1 Default settings for TCP/IP

The default settings for TCP/IP communication of the Ethernet option module are:

IP address: 192.168.1.1 + "Rotary switch"
Subnet mask: 255.255.255.0
Gateway: 0.0.0.0
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Using rotary switches S4 and S5 (on the module), you can set IP addresses in the range
192.168.1.1 to 192.168.1.32.

In order to set the rotary switches of the module see >Operating Instructions Ethernet
with EtherCAT-Master for b maXX controller PLC4.

3.3.3.2 Freely configuring TCP/IP

a) Prepare for configuration using the ProProg wt llI

You can also freely set the values for the IP address, the subnet mask and the gateway.
To do this, proceed as follows:

1 Create a ProProg wt Ill project for the b maXX controller PLC if you have not already
created a separate project for your application.

2 In this project, link library BM_TYPES_30bd01 (or higher) if it is not already present.
3 Create a POU that can later be called in a cold boot and warm restart task, assuming
that one is not present.

4 Create a global variable of data type ETHERNET_PLC_CONFIG_BMSTRUCT. You
must connect this global variable to the base address to the Ethernet configuration.
The base address depends on the module number (01 to 05, set on S1). The following
module numbers are possible:

Module num- |Base address for Ethernet
ber (S1) configuration

01 %MB3.2012288

02 %MB3.3012288

03 %MB3.4012288

04 %MB3.5012288

05 %MB3.6012288

06to 15 reserved

Example if the Ethernet module has the module number 01 (S1 = 1):

& Global Yariables:CONF1.RES1
| M ame | Type | Address | ~

| _EthernetConfig_Mhr_01 | ETHERMET_PLC_CONFIG_BMSTRUCT | %MB3.2012288 |
< »

Figure 17: Example: Global variable of type ETHERNET_PLC_CONFIG_BMSTRUCT

Where:

_EthernetConfig MNr 01 is the variable name with data type short
designation "_" for STRUCT

$MB3.2012288 is the base address for Ethernet configura-

tion of the module with module number 01
ETHERNET PLC CONFIG BMSTRUCT is the data type of the variable
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5 To set the IP address, subnet mask and gateway, you need structure elements
a_IP_ADDRESS, a_IP_MASK and a_GATEWAY of the created global variable. All
three elements consist of one field (array) containing four entries each of data type US-
INT. Each address starts in field index 0 with the network section. To activate the con-
figuration, you additionally need structure element d_IP_CONFIG of data type
DWORD. Create these elements in the POU for cold boot/warm restart.

Example:

(* Configuration of IP-4ddress *)

+ FthermetConfig_MMr_01.a_IP_ADDRESS[0] -«
+ FthermetConfig_MMr_01.a_IP_ADDRESS[1]-+
+ FthermetConfig_MMr_01.a_IP_ADDRESS[Z2] -+
+ FthermetConfig_MMr_01.a_IP_ADDRESS[Z] -+

(* Configuration of Subnetmask *)

& FthernetConfig_MRr_01.a_IP_MaSK[O] -
& FthernetConfig_Mir_01.a_IP_MasSk[1
& FthernetConfig_Mir_01.a_IP_MaSK[2
& FthernetConfig_Mir_01.a_IP_MASK[3

-3
-3
-3

]
]
]
]

(* Configuration of Gateway ™)

+ CthermetConfig_MMr 01,8 GATEWAY[O]-=
+_CthermetConfig_MMr_01.a_GATEWAY[1]
+ CthermetConfig_MMr_01.a_GATEWAY[2]-=
+ _CthermetConfig_MMr_01.a_GATEWAY[Z]

s

s

(* The configuration command *)

& _FthermetConfig_Me_01.d_IP_COMFIG -

Figure 18: Example: Elements of a global variable of type ETHERNET_PLC_CONFIG_BMSTRUCT

6 There are two options for configuring the IP address:
A fixed IP address or a rotary switch-dependent IP address. In the first case, you set
an IP address that is independent of the rotary switches S4, S5. In the second case,
you add the value of the rotary switches S4 and S5 to the configured IP address. The
value of element d_IP_CONFIG decides which procedure is to be used.

b) Assigning a fixed IP address

To assign a fixed IP address that is independent of the rotary switches, you assign the
structure elements of the global variable for Ethernet configuration with the required val-
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ues. Finally, you must write element d_IP_CONFIG with DWORD#16#12345678. When
writing to the elements, you must absolutely comply with the following sequence

a_IP_ADDRESS - a_IP_MASK — a_GATEWAY - d_IP_CONFIG

Example:

(* Configuration of IP-Address*)

USINT#133— EthemetConfig_MWr_01.a_IP_ADDRESS[O]
USINT#12— FEthemetConfig_MMr_01.a_IP_ADDRESS[1]
USINT#195— EthemetConfig_MWr_01.a_IP_ADDRESS[Z]
USINT#3— EthernetConfig_MMr_01.a_IP_ADDRESS[3]

(* Configuration of Subnetmask *)

USINT#255— FthernetConfig MMy 01.a_IP_MASK[O]
USINT#255— FthernetConfig MMy 01.a_IP_MASK[1]
USINT#192— FthernetConfig MMy 01.a_IP_MASK[2]
USIMNT #0 . EthernetConfig_MMr_01.a_IP_MASK[3]

(* Configuration of Gateway *)

USINT #0 _EthernetConfig_MNr_01.a_GATEWAY[0]
USINT #0 _EthernetConfig_MNr_01.a_GATEWAY[1]
USINT #0 _EthernetConfig_MNr_01.a_GATEWAY[2]
USINT #0 _EthernetConfig_MNr_01.a_GATEWAY[3]

(* The configuration command *)

OWORD #16#12345678— FthernetConfig_MNr_01.d_IP_COMNFIG

Figure 19: Example: Assigning a fixed IP address, gateway and subnet mask for the module

For the Ethernet module, this yields the IP address 133.12.195.3 and the subnet mask
255.255.192.0. The gateway has the address 0.0.0.0, i.e. no gateway is used.

c¢) Assigning a variable, rotary switch-dependent IP address

To assign a variable IP address that is dependent on the rotary switches, you assign the
structure elements of the global variable for Ethernet configuration with the required val-
ues. Finally, you must write element d_IP_CONFIG with DWORD#16#12345600. When
writing to the elements, you must absolutely comply with the following sequence

a_IP_ADDRESS - a_IP_MASK — a_GATEWAY - d_IP_CONFIG
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Example:

(* Configuration of IP-address®*)

USINT#133— EthernetConfig_MNr_01.a_IP_ADDRESS[O]
USINT#12— FEthernetConfig_MMr_01.a_IP_ADDRESS[1]
USINT#195— EthernetConfig_MWr_01.a_IP_ADDRESS[Z]
USINT#3— EthernetConfig_MMNr_01.a_IP_ADDRESS[3]

(* Configuration of Subnetmask *)

USINT#255—— FthernetConfig MMy 01.a_IP_MASK[O]
USINT#255—— FthernetConfig MMy 01.a_IP_MASK[1]
USINT#192— FthermetConfig MMy 01.a_IP_MASK[Z]
LISIMNT #0 . EthernetConfig_MRr_01.a_IP_MASK[Z]

(* Configuration of Gateway *)

USINT #0 _EthemetConfig_MNr_01.a_GATEWAY[D]
USINT #0 _EthemetConfig_MNr_01.a_GATEWAY[1]
USINT #0 _EthemetConfig_MNr_01.a_GATEWAY[2]
USINT #0 _EthemetConfig_MNr_01.a_GATEWAY[3]

(* The configuration command *)

DWORD#16#12345600—_EthernetConfig_Mir_01.d_IP_CONFIG

Figure 20: Example: Assigning a variable IP address, gateway and subnet mask for the module

For the Ethernet module, this yields the IP address 133.12.195.3 + rotary switch and the
subnet mask 255.255.192.0. The gateway has the address 0.0.0.0, i.e. no gateway is
used.

d) Activating the TCP/IP configuration

The POU containing the elements for TCP/IP configuration has been created. After this,
carry out the following steps:

1 Now link the POU in a cold boot and a warm restart task. After this, compile the pro-
gram and load it as a boot project on the b maXX controller PLC.

2 Switch the b maXX system off and back on again, in order to download the boot
project. The b maXX system must be switched on approximately 10 s, in order that the
Ethernet module can accept the new configuration. However the configuration is not
active. In order to activate this, a second switch off and back on again of the b maXX
system is required.
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The Ethernet module now has the TCP/IP configuration that you set. You can remove the
program code from the created POU. The TCP/IP configuration is retained. In the same
way, you can load another project (even a boot project) on the b maXX controller PLC
without losing the TCP/IP configuration. You can only change the TCP/IP configuration of
the Ethernet module by implementing again the code lines that were described above.

e) Checking the TCP/IP configuration

You can use ProProg wt Il to check the settings of the Ethernet module's TCP/IP config-
uration.

To do this, proceed as follows:

1 Create a PROPROG wt Il project for the b maXX controller PLC if you have not already
created a project for your application or by the Ethernet configuration.

2 In this project, link library BM_TYPES_30bd01 (or higher) if it is not already present.

3 Create a global variable of data type ETHERNET _PLC_DIAG_BMSTRUCT. You must
connect this global variable to the base address to the Ethernet diagnostics. In this con-
nection, the base address depends on the module number (01 to 05, set on S1). The
following addresses are possible:

Module num- |Base address for
ber (S1) Ethernet diagnostics
01 %MB3.2012320
02 %MB3.3012320
03 %MB3.4012320
04 %MB3.5012320
05 %MB3.6012320

06 to 15 reserved

Example if the Ethernet option module has the module number 01 (S1 = 1):

B Global_Yariables:CONMF1.RES1
| Mame | Type | Addrezs | ~

| _EthernetDiag_MNr_01 ETHERMET_PLC_DIAG_EMSTRUCT %MB32012320 | v
% >

Figure 21: Example: Global variable for checking the TCP/IP configuration

Where:

_ EthernetDiag MNr 01 is the variable name with data type short
designation "_" for STRUCT

$MB3.2012320 is the base address for Ethernet diagnos-

tics of the module with number 01.

ETHERNET PLC DIAG BMSTRUCT is the data type of the variable
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4 Structure elements

a_MAC_ADDRESS, a_ IP_ADDRESS, a_IP_MASK,

d_IP_CONFIG, d_DIP_SWITCH, and a_GATEWAY of the created global variable are
available for diagnostics. The individual elements have the following meanings:

Element

Meaning

a_MAC_ADDRESS

MAC address of the module. Field (array) containing 8
entries of data type BYTE in each case. Field indexes 0 to 5
are valid. Indexes 0 to 2 designate the code for manufacturer
identification; indexes 3 to 5 designate the manufacturer
code for the respective device.

a_IP_ADDRESS, Active IP address, subnet mask and gateway of the module.
a_IP_MASK, All three elements consist of one field (array) containing four
a_GATEWAY entries each of data type USINT. Each address starts in field
index 0 with the network section.
d_IP_CONFIG Designates the type of evaluation of the IP address.
16#00000000 No evaluation
16#12345678 Fixed IP address
16#12345600 IP address + rotary switches S4 and S5
d_DIP_SWITCH Settings of rotary switches S4 and S5 (0 to 31 = 0x00 to

0x1F, i.e. OX1F is equivalent to S4 = 0x1 and S5 = 0xF)

5 Compile the program and load it as a project (even a boot project) on the b maXX con-
troller PLC. You do not need to create a special POU.

6 Start the program and switch to online mode. Add the created global variable to TCP/
IP diagnostics in the watch window; display the watch window and open the relevant
structure elements. You can now see the set data.
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Watch Window

Example:

Wariable Walle Default walue Type
El- _EthemetDiag_tMr_1 ETHERMET_PLC DIAG_BMSTRUCT
El- 5 MAC_ADDRESS BYTE_8_BMARRAY
....... 0] 1EHO0 BY'TE
....... 0] 16HOZ BY'TE
....... 2] 1GHFB BvTE
....... 3 1GHFF BvTE
....... 4] 1EHFE BY'TE
....... & 16H2A BY'TE
....... 6] 1EHO0 BY'TE
....... 71 1EHO0 BY'TE
-+ a_Reservedd BYTE_8_BMARRAY
El- 5 IP_ADDRESS USIMT_4_BMARRAY
....... [D] 133 USINT
....... [1] 12 US'NT
....... 2] 195 SIMT
....... [3] 7 USINT
El 5 |P_MASEK USIMT_4_BMARRAY
....... 0] 255 SIMT
....... [1] IER USINT
....... 2] 192 SIMT
....... [3] D US'NT
------- d_IP_COMFIG 16412345600 Dw/ORD
------- d_GEMERAL_STAT 1 BHO000000 Dw/ORD
------- d_DIP_SwITCH 1 EHO0000004 Dw/ORD
[l g GATEWSY USIMT_4_BMARRAY
....... [D] D US'NT
....... [1] D US'NT
....... [2] 0 USINT
....... [3] D US'NT
| 4] %' watch 1 £ Waich 2}, Waich 3 i Walch 4 f

Figure 22:

Example: Reading out the TCP/IP configuration in the watch window

3.4 Setting a connection via Ethernet-TCP/IP in ProProg wt lli

3.4.1 Setting a connection via Ethernet TCP/IP in ProMaster (EtherCAT master, PLC)

You set the uses of Ethernet-TCP/IP in ProMaster individually for each device.

In this chapter, we will describe how you set the uses of Ethernet TCP/IP in ProMaster for
a b maXX controller PLC. To do this, proceed as follows:

© Open your complete configurated ProMaster project (in which the ProProg wt Il
project must be linked). Assign b maXX controller PLC in ProMaster network window
and select it via the context menu ,Communication settings®.

The window ,Port parameter” will be opened.

C Activate the radio button , TCP/IP“ and write the TCP/IP address of the b maXX con-
troller PLC resource in the edit box ,Address”.
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Port Parameter

®
19216811

Dk Cancel

Figure 23: Setting the TCP/IP configuration in ProMaster for a b maXX controller PLC resource

To be able to access the b maXX controller PLC via Ethernet, an Ethernet compliant mod-
ule (e.g. BMC-M-ECT-02) must be fitted in the b maXX system in addition to the b maxX
controller PLC.

The TCP/IP address "192.168.1.1" corresponds to the address that is preinstalled on the
Ethernet module when it leaves the factory, so that the user can contact the module first
for the basic initialization to make the adjustments of its TCP/IP address for the TCP/IP
network at the machine.

The communication setting of ProMaster will be accepted automatically in the linked
ProProg wt Ill program

NOTE

If you change the communication settings only in ProProg wt III project, these communication
settings will be not accepted in ProMaster

3.4.2 Setting a connection via Ethernet TCP/IP in ProProg wt Ill (PLC)

NOTE

If you change the communication settings only in ProProg wt Il project, these communication
settings will be not accepted in ProMaster
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In this chapter, we will describe how you set the uses of Ethernet TCP/IP in ProProg wt IlI

for a b maXX controller PLC. To do this, proceed as follows:

® |In ProProg wt Il project open the dialog ,Resource settings for SH03_30“ and ,Re-
source settings for XPLC_40“ respectively via the context menu of the resource
b maXX controller PLC

e Set the port to ,DLL"

Setting the Ethernet communication source by choosing or stating the TCP/IP
address

Resource settings for XPLC_40

Part; Ok
" COM1 Cancel
" COmMZ
" COM3 :| Data area...
" COmM4

Help

dils

[ Stack check on PLC
[+ Array boundary check on PLC
¢ DLL Iv Force BOOLS for boolean variables

[v Generate bootproject during compile

DLL: TCP/IP bma PLC [factory default]
Parameter: -Ap 192168.1.1 -TO2000
PDD OFC
[ &l glabal wariables [v &l glabal wariables
[ Marked variables [ Marked variables
Ilze rezerve
v AllPOUS: " Marked POL= " Maoreserve

Figure 24: Setting TCP/IP in PROPROG wt Il for one resource

After changing the port to "DLL", you can use the DLL menu to choose applications "Soft-
PLC" (=TCP/IP local host (this PC)) and "b maXX PLC access via Ethernet" (=TCP/IP
bmaXX_PLC (factory default)):

e Soft-PLC:
You do not need to change the preset TCP/IP address in field "Parameter” if the Soft-
PLC is installed on the same computer. If installing Soft-PLC on another computer, you
must enter here the appropriate TCP/IP target address (or the appropriate network
name) to be able to access Soft-PLC via TCP/IP from ProProg wt III.
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® b maXX controller PLC:

To be able to access the b maXX controller PLC via Ethernet, an Ethernet compliant
module (e.g. BMC-M-ECT-02) must be fitted in the b maXX system in addition to the
b maXX controller PLC. The TCP/IP address "192.168.1.1" that is preset in the param-
eter field corresponds to the IP address that is preinstalled on the Ethernet module
when it leaves the factory, so that the user can contact the module first for the basic
initialization to make the adjustments of its TCP/IP address for the TCP/IP network at
the machine.

3.5 EOE - Ethernet over EtherCAT

3.51

General

As well as the exchange of process data and data required, the EtherCAT field bus sys-
tem also allows the transmission of Ethernet data (TCP/IP) to the EtherCAT slaves.

This takes place using the Ethernet link between the PC (e. g. PC1) and the EtherCAT
master module (ECT-02) for b maXX controller PLC.

e The PC sends the Ethernet data (intended for a specific EtherCAT slave) to the Ether-
CAT master:

PC1 - ECT-02, X3

o The EtherCAT master forwards the Ethernet data to the relevant EtherCAT slave
(ECT-01):

ECT-02, X2 — ECT-01, X1/X2

® The EtherCAT slave processes the Ethernet data (e. g. a read request) and provides
the answer for collection by the EtherCAT master:

ECT-01, X1/X2 —  ECT-02, X2

o The EtherCAT master forwards the slave’s answer to the PC:

ECT-02, X3 — PC1

Using ProDrive (in ProMaster) it is therefore possible to establish connections with indi-
vidual EtherCAT slaves via TCP/IP and parameterize, for instance, the drive in question.
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master controller PLC Netzteil
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Figure 25: EoE - Ethernet over EtherCAT - overview

To configure the Ethernet TCP/IP network on your PC >Configuring the Windows PC <
from page 30 onward.

To set the IP address on the EtherCAT master module for b maXX controller PLC see
>Configuring the Ethernet module and checking settings <« from page 34 onward.

To set the IP address on the optional b maXX controller EtherCAT slave module see >
the b maXX controller EtherCAT slave module operating instructions <.

To set the Ethernet TCP/IP connection between ProMaster, the EtherCAT master and the
b maXX controller PLC see >Setting a connection via Ethernet TCP/IP in ProMaster
(EtherCAT master, PLC) < from page 41 onward.

To set the Ethernet TCP/IP connection between ProProg wt 11l and the b maXX controller
PLC see > Setting a connection via Ethernet-TCP/IP in ProProg wt Il < from page 41 on-
ward.

To set the Ethernet TCP/IP connection between ProMaster and the EtherCAT slave see
>Setting an Ethernet TCP/IP connection in ProMaster (EtherCAT slave) <.

3.5.2 Setting an Ethernet TCP/IP connection in ProMaster (EtherCAT slave)

Once IP addresses have been set for the optional b maXX controller EtherCAT slave
modules, the Ethernet TCP/IP connection is set between ProMaster and the EtherCAT
slaves.

In ProMaster, Ethernet TCP/IP must be assigned individually for each module.

In this chapter we describe how to apply Ethernet TCP/IP in ProMaster for a single Ether-
CAT slave. Simply complete the following steps:
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® Open your configured ProMaster project. In the ProMaster network view highlight the
EtherCAT slave and select "Communication settings" from the context menu.

This opens the "Port parameter" dialog box.

e Select the "TCP/IP" radio button and write the EtherCAT slave’s TCP/IP address in the
"Address" edit box. Then click the "OK" button to close the "Port parameter" dialog box.

Port Parameter

®
192.168.1.11

Ok Cancel

Figure 26: Setting the ProMaster TCP/IP configuration for an EtherCAT slave

The TCP/IP address "192.168.1.1 + 'dip switch' " is the default address for the optional
b maXX controller EtherCAT slave module.

In >Figure25 on page 45 the dip switch setting for EtherCAT slave 1 is 10, the TCP/IP
address is therefore 192.168.1.1 + 10 = 192.168.1.11.

Alternatively you can set the Ethernet TCP/IP connection between ProMaster and the
EtherCAT slaves during the configuration of EtherCAT slave communications. See
>Register Netzwerk< in chapter "4.3.6.1 Konfigurieren der EtherCAT-Slave Kommunika-
tion" from page 62.

You may also set the Ethernet TCP/IP connection between ProMaster and the EtherCAT
slaves during the configuration of EtherCAT master communications. See >Register Mo-
tion Control< in chapter "4.3.6.2 Konfiguration der EtherCAT-Master Kommunikation"
from page 73.
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This chapter contains information on data exchange via EtherCAT.

4.1 General information on EtherCAT and the use of the EtherCAT master module

EtherCAT is an Ethernet-based field bus system that combines the advantages of Ether-
net (high speed, easy configuration) with real-time capability and suitability for small
amounts of data. The use of Internet technologies on the 1/O level is also possible with
EtherCAT.

As with other field busses, device profiles are used for communication with EtherCAT. No
new device profiles were defined for EtherCAT, however. Instead, interfaces for existing
device profiles (already familiar to the user) are provided. This facilitates the migration
from the existing field bus to EtherCAT, both for the user and for the device manufacturer.

The Ethernet with EtherCAT master module supports CANopen over EtherCAT (CoE)
and Ethernet over EtherCAT (EoE).

Additional information is found on the website of the EtherCAT Technology Group (ETG)
at www.EtherCAT.org.

CANopen over EtherCAT (CoE)

CANopen devices and application profiles are available for a wide variety of device class-
es and applications, such as

® |/O modules

® drives

® encoders

® proportional valves and hydraulic regulators

and application profiles, such as
® plastic processing
e textile machines

EtherCAT can provide the same communication mechanisms as CANopen:
® object directory
® PDO (Process Data Objects)
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® SDO (Service Data Objects)
Even the network management is comparable.

Ethernet over EtherCAT (EoE)

The EtherCAT technology is not only fully Ethernet-compatible, it's also characterized by
its great openness “by design”. The protocol is compatible with other Ethernet-based
services and protocols on the same physical network, generally with only a minimal loss
of performance. Any desired Ethernet devices can be connected within the EtherCAT line
via a switch port. The Ethernet frames are tunneled via the EtherCAT protocol, as is usual
with Internet technologies. The EtherCAT network is fully transparent to the Ethernet de-
vice, and the real-time properties are not taken into account. EtherCAT devices can also
use other Ethernet protocols, and thus act like a standard Ethernet subscriber on the ex-
terior. Here, the master functions as a layer 2 switch that passes on the frames to the cor-
responding subscribers using the address information.

This means that all the Internet technologies, e.g.
® integrated webservers

® e-mail

e FTP transfer

can also be used in the EtherCAT environment.

To exchange data with the EtherCAT master module via EtherCAT, use ProMaster (and
ProEtherCAT) for easy and quick data exchange configuration. Quick and easy program-
ming of machine functioning then occurs with the motion control function modules and the
network variables in ProProg wt 1.

Example projects:
ProMaster project Example_1_1_1.bmxml
IEC project in ProProg wt IlI Example_ BMC_ECT02_MA_1.mwt/.zwt

See >ProMaster, ProEtherCAT, ProProg wt Ill and motion control< from page 51 on-
ward.
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4.2 Fundamentals of the EtherCAT and EtherCAT networks

EtherCAT overcomes the principle limitations of other Ethernet solutions. An Ethernet tel-
egram (containing the EtherCAT protocol) is no longer first received with each activation
and then interpreted, followed by further copying of the process data. Instead, each Ether-
CAT slave takes the data specified for it from the telegram (e.g. setpoint values) while the
telegram runs through the EtherCAT slave. The input data (e.g. actual values) is also en-
tered into the telegram while the telegram runs through the EtherCAT slave.

The Ethernet telegrams are delayed by only a few nanoseconds here.

Since an Ethernet telegram reaches many EtherCAT slaves both in the transmitting as
well as the receiving direction, the user data rate rises to over 90%.

Protocol

The EtherCAT protocol optimized for process data is transported directly in the Ethernet
telegram. EtherCAT uses only standard telegrams (standard frames) pursuant to
IEEE802.3.

Network

EtherCAT supports the bus and line structure used for field busses.

Fast Ethernet physics (100BaseTX) allow a cable length up to 100 m between two devic-
es on the EtherCAT bus. With the BMC-M-ECT-02 module, up to 1,023 devices can be
connected to the EtherCAT bus.

Optional slaves

The extension ,Optional slaves” is available at EtherCAT master in version number
BM4-O-ECT-02-01-01-000-003

BMC-M-ECT-02-11-01-000-002

and higher.

The feature "Optional slaves" enables realizing different stages of extension of a modu-
lar machine concept using only one broad field bus configuration and one ProProg project
(PLC program).

The maximum dismounting of the EtherCAT bus of the modular machine is to be config-
urated with ProMaster. That EtherCAT slaves, which may be absent in miscellaneous
stages of extension, will be labeled with the attribute ,,optional*.

The EtherCAT master recognizes the availability or the absence of optional slaves at the
start of the EtherCAT bus, manages the bus accordingly and keeps this informations
ready for the PLC. Further application specific dependency on the optional components
can be implemented in the PLC program (e.g. operation of the optional component A is
allowed only if either component C or D is available).

The user must assign a unique identifier for each optional slave to identify the optional
slave on the bus. This identifier must be configurated both in ProMaster (see >Configur-
ing EtherCAT slave communication<d from page 60 onward) and in the real device e.g.
adjusted via decode switches or otherwise. For this see the Operating Instructions of the
respective EtherCAT slave.
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NOTE

The codomain of the identifier for optional slaves: 1 to 65535.

The value ,0“ means ,identifier not set”.

The identifier can (but doesn’t need) agree with EtherCAT node ID (see example). The
identifier must be unique within a field bus configuration and can be assigned according
to other viewpoints also (e.g. double usage of a decode switch for setting the TCP/IP ad-
dress and for the identifier).

Example:

mandatory / | Node ID |Identifier / [IP address |Maximum |Version |Version |Version
optional decode stages of |1 2 3
switch extension
Axis_1 m 1 0 ,not set* |192.168.1.1 |x X X X
Axis_2 o] 2 1 192.168.1.2 |x X - X
Axis_3 o 3 2 192.168.1.3 |x - - X
PLC_2 m 4 51 192.168.1.52 | x X X X
Axis_4 o] 5 3 192.168.1.4 |x X X -
PLC_3 o 6 52 192.168.1.53 | x X X -
IO-Block |m 7 - - X X X X
NOTE

An identifier, which is used to identify optional slaves from the EtherCAT master, can not be
set on all EtherCAT slaves. For this see the Operating Instructions of the respective EtherCAT

slave.
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4.3 ProMaster, ProEtherCAT, ProProg wt lll and motion control

This section explains how you can quickly and easily commission an EtherCAT network
with the b maXX controller PLC and the EtherCAT master module. This section is accom-
panied by a ProMaster example project.

An EtherCAT network consists of an EtherCAT master and one or more EtherCAT slaves.

The machine configuration is created from these devices with the Baumdiller ProMaster
engineering framework. EtherCAT communication between the individual devices is con-
figured with the ProEtherCAT field bus configuration tool. By using motion control, the
configuration settings are reduced to a minimum and the user can fully concentrate on the
actual application (machine function) in the IEC 61131-3 programming system
ProProg wt IlI.

The data and settings for EtherCAT arising from the configuration of EtherCAT commu-
nication are stored on the EtherCAT master module. This concerns the data for the Ether-
CAT master itself and the data for the EtherCAT slaves. The EtherCAT slaves do not
receive their data from the EtherCAT master until the machine is switched on.

The data and settings for ProProg wt Il arising during the configuration of EtherCAT com-
munication are stored in the IEC project (ProProg wt Il project) of the device with the
EtherCAT master module. This IEC project is loaded on the b maXX controller PLC to
which the EtherCAT master module is attached.

4.3.1 Requirements

The requirements are
e a PC with
e the ProMaster engineering framework

o the IEC 61131-3 programming system ProProg wt IlI
with the firmware libraries

e Bit UTIL_30bd00

e OmegaOS_30bd00

e SYSTEM2_C_PLCO01_30bd00

e MC_SYS_30bd00

and the libraries

e BM_TYPES_30bd00

e SYSTEM1_C_PLCO01_30bd00

e MOTION_TYPES_30bd00

e MOTION_CONTROL_30bd00

e MOTION_MULTI_AXIS_30bd00 (if multi-axis motion control is used)

® Physical commissioning of the components of the EtherCAT network. In our example,
they are the EtherCAT master

e b maXX controller PLC (BMC-M-PLC-01-... or BMC-M-PLCO02-...) with
e EtherCAT master module (BMC-M-ECT-02-...)

and the EtherCAT slave

® b maxX 4400 with
e optional EtherCAT slave module (BMC-M-ECT-01-...)

For this purpose, see the respective operating instructions.
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The extension ,Optional slaves” is available at EtherCAT master in version number
BM4-O-ECT-02-01-01-000-003
BMC-M-ECT-02-11-01-000-002

and higher. See >Optional slaves< in chapter "4.2 Fundamentals of the EtherCAT and
EtherCAT networks" from page 49 onward.

4.3.2 Procedure to be carried out

To use the EtherCAT master module for b maXX controller PLC for motion control on an
EtherCAT network, the following steps must be carried out.

1 Commissioning of the EtherCAT network

2 Creation of an IEC 61131-3 project for ProProg wt Ill with a motion-control template
3 Creation of a machine configuration in ProMaster
4

Configuration of EtherCAT communication with ProEtherCAT and subsequent down-
loading of the EtherCAT master
(with testing of the EtherCAT network with this configuration if appropriate)

5 Configuration of the PLC with linking of the IEC project and ProMaster, configuration
of the cam data and, if appropriate, configuration of the I/Os

6 Possible programming of the IEC 61131-3 project for ProProg wt IIl (application) and
subsequent downloading of the b maXX controller PLC

7 Operation of the application on the EtherCAT network

Naturally, you can also begin with Step 2 and not perform physical commissioning (Step
1) until just prior to Step 6.

The ProMaster project Example_1_1_1.bmxml and the IEC 61131-3 project
(ProProg wt Il Projekt) Example_BMC_ECT02_MA_1.mwt/.zwt are created here.

4.3.3 Commissioning of the EtherCAT network

For details on commissioning the EtherCAT network, please refer to the respective oper-
ating instructions for the BMC-M-ECT-02 module and the other EtherCAT network nodes.

After physical commissioning of the b maXX system (see also the operating instructions
for the power supply for the b maXX controller PLC), the EtherCAT master module is
ready for operation after approx. 3 s.

Example Meaning
H9 (orange) and 3 second Program is copied from ROM to RAM
H10 (orange): asynchronous

flickering

All other states of LEDs H9 and H10 (excepting H9 On) indicate errors. For additional in-
formation, please refer to the accompanying operating instructions for the EtherCAT mas-
ter BMC-M-ECT-02 module.
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4.3.4 Creating an IEC project with ProProg wt llI

The following explains how a motion control IEC project is created.

Multi-axis motion control is set in the ProMaster default settings for motion control. For
this reason, it makes sense to first create an IEC project for multi-axis motion control.

Open ProProg wt Il and create a new project by selecting an IEC template project via the
"File\Open Project / Unpack Project..." menu.

In our example, we use the IEC template project "Tmpl_C_PLC01_MA_1_0103.zwt" (for
BMC_M_PLCO01).

This project is found in the directory <ProMaster installation directory>\projects\IEC tem-
plates, e.g. in the ProMaster standard installation directory C:\Baumueller\ProMasterNET
\projects\IEC-Templates.

The IEC template project "Tmpl_C_PLC01_MA_1 0103.zwt" is unpacked as
"Example_BMC_ECT02_MA_1.mwt".

The template contains the libraries
e Bit_UTIL_30bd00

e BM_TYPES_ 30bd01

e MC_SYS_30bd00

e MOTION_TYPES_30bd01

e MOTION_CONTROL_30bd01
e MOTION_MULTI_AXIS_30bd01

Save the project. In our example, we use the project name
"Example_BMC_ECT02_MA_1.mwt".
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Figure 27: ProProg wt IlI - Creating the project "Example_BMC_ECT02_MA_1.mwt"

The communication settings must now be configured. The serial interface COM1 is set by
default. If you would like to use Ethernet, see Section >3 Ethernet< from page 15 onward.

When using an IEC project in ProMaster, it is absolutely necessary that the "Create boot
project when compiling" checkbox in the "Resource Settings" window is activated for
ProProg wt lll. This creates the "booffile.pro” file, which is required for the download to
the b maXX controller PLC.

NOTE

The "Create boot project when compiling" checkbox under "Resource Settings" must be acti-
vated in ProProg wt Ill.

The project "Example_ BMC_ECT02_MA_1.mwt" is linked to the ProMaster project later
on in Section >4.3.7 Configuration of the PLC< from page 79 onward.

Now close ProProg wt Il via the menu “File\Exit”.
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4.3.5 Creation of a machine configuration in ProMaster

This section explains how a project is created in ProMaster and how a machine configu-
ration is created.

Open ProMaster.

#8 Promaster .NET
i | Fle Extras & Help

[=3

Figure 28: ProMaster with no projects

Create a new ProMaster project by opening the "Project Settings" window via the menu
"File\New Project".

Project settings

1 BaurmuelleriProMaskerMET  projects

CBaumuelleriProMasterMEThprojectsiProject 1, broxm|

| (1] 4 | Cancel

Figure 29: ProMaster - Project name

Enter the name (in the edit box) and the save location (via path selection) of the project.
We use the name "Example_1_1_1.bmxml" for our example project.
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Project settings X]

Example 1 1 1]
CBaumuellerProMasterMET  projects

i\BaumuelleriProMasterMET projects\Example_1_1_1.bmxml

0K Cancel

Figure 30: ProMaster - Issuing a project name

Accept the settings from the "Project Settings" window by clicking the "OK" button. Pro-
Master now switches to the network view.

ﬁ ProMaster .MET : EHZ'
a File = Yiews E Paint  Extras &) Help

Nl BBl MGG i

v Metwork view - ProMetwork
- (Example_1_1 1}

[ Start page

Workspace

Workspace | Projecttree

Figure 31: ProMaster - Issuing a project name

Now open the Baumdiller catalog via the menu "Views\Catalog". The Baumdller catalog
contains the devices, bus system and components provided by Baumiller by default.
In our example, we use
e the devices
e "b maXX controller PLC EtherCAT master" (from the group "b maXX controller PLC
system")

e "b maXX 4000 EtherCAT slave (two rows)" (from the group "b maXX 4000 drive";
b maXX 4000 with two slots, one of which contains the optional EtherCAT slave
module)
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® the bus system
e "bus_ethercat" (EtherCAT), is created automatically

Drag the "b maXX controller PLC EtherCAT master" device from the Baumdiller catalog
and drop it in the ProMaster network view. The bus system is connected automatically.
Now drag the "b maXX 4000 EtherCAT slave (two rows)" device and drop it on the Ether-
CAT bus (only possible when the bus changes color).

’ ProMaster .NET
i | Fle = wiews [% Paint Extras @) Help
LJ l.;' -‘ H E I:Fi U ﬁq 'ﬂ Ll

ey Metwork view - ProMetwork
e Start page (Example_1_1 1)

Catalog

MModul_1
Info |Dewvicesy| Eus swstems

= bmaX¥X controller PLC system

Il bmaky contraller PLC EtherCAT-Master
T bmaky controller PLC CaNopen-Master

+ bmaXX 2000 Drive

+ bmaXX 3000 Drive

- bmaXX 4000 Drive

brnax 4000 Drive
brnakx 4000 PLC EtherCAT-Master (2-r...
brnakx 4000 PLC EtherCAT-Master (3-r...

brnaky 4000 EtherCAT-Slave (2-raw)

Figure 32: ProMaster - Machine configuration created

In the picture, you can now see the EtherCAT master (module 1) and the EtherCAT slave
(module 2). Additional information on the modules can be obtained via the respective tool
tip or the "Project Tree" window. The "Catalog" window is now closed to make things
clearer.

The names (module and module 2) are changed by clicking the respective module and
then opening the properties window of the respective module via the pop-up menu and
“Properties”.
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Properties

BMC_PLC 1|
bindatalimages\cPLC . gif
binldatalimages\cPLC_EtherZat.io

=

Figure 33: ProMaster - Module properties

In our example, we issue the name BMC_PLC _1 to the EtherCAT master and the name
_Axis_A to the EtherCAT slave (_Axis_A is the default axis variable name of the motion-
control axis in our IEC project). We retain the respective images (*.bmp). The new names
now appear in the ProMaster network view and in the project tree.
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m ProMaster .MET
i | File = Views L’£ Paink |£ Configuration Daka  Extras @) Help
s & | _‘ E = | e U| Al ] | Lanby | Language  Englisch - E

% Start page

Network view - ProMNetwork
(Example_1_1_1}

e EPI‘DiEEttI‘EE o x
—liExample_1 1 1
= BMC_PLC_1
Madule no. Label Type
0 (FLC | BMC-M-PLC-01-11-02 |
Module no. Label Tvpe
E | EtherCAT | BMC-M-ECT-02-10-00 |
=I- _ARis_#&
Slak Label Type
|F |Drive |BM4_C_EIS |
Slat; Label Type
G | EtherCAT | EM4-0-ECT-01-00-00 |
‘Warkspace Pruiecttreel

Figure 34: ProMaster - Machine configuration - Unnamed module

The communication settings for the communication from the ProMaster to the b maXxX
controller PLC can be set by clicking the “BMC_PLC_1” device and selecting "Communi-
cation settings" via the pop-up menu. Then save the project via the menu “File\Save
Project”.

Motion control is activated by default in ProMaster for the components with EtherCAT
(EtherCAT master, EtherCAT slave drive). This reduces the settings to be configured to
a minimum.

If you would like to use the default settings, you do not need to configure EtherCAT com-
munication with ProEtherCAT.

In this case, continue with >4.3.7 Configuration of the PLC< from page 79 onward.

4.3.6 Configuring EtherCAT communication with ProEtherCAT

Motion control is activated by default in ProMaster for the components with EtherCAT
(EtherCAT master, EtherCAT slave drive). This reduces the settings to be configured to
a minimum.

If you would like to use the default settings, you do not need to configure EtherCAT com-
munication with ProEtherCAT.
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In this case, continue with >4.3.7 Configuration of the PLC« from page 79 onward.
Changing the EtherCAT communication settings is described in the following section.

The EtherCAT slaves are configured first, and the EtherCAT master is configured after-
ward.

4.3.6.1 Configuring EtherCAT slave communication

EtherCAT slave communication is configured individually for each EtherCAT slave.

Open ProEtherCAT for our EtherCAT slave by clicking the “_Axis_A” device and then se-
lecting "Configuration Data (Components)\EtherCAT Slave (Slot G)\Configure Slave Bus
(ProEtherCAT)" via the pop-up menu.

When the machine configuration was created, the EtherCAT slave was set by default so
that the EtherCAT settings are configured for motion control (dragging and dropping of
the slave on a master for which motion control is activated).

The window for EtherCAT slave communication configuration is opened.

ID tab

You can set the slot of the optional EtherCAT slave in the b maXX 4400 and the name
of this module (device name) in ProMaster and the node ID for EtherCAT on the "ID" tab
for motion control.

Changing the device name and node ID affects the ProMaster project.

Changing the device name also affects the motion-control axis names in the IEC 61131-3
project in ProProg wt III.

NOTE

Changes to the device name also affect the motion-control axis names in the global variable
worksheet in the IEC 61131-3 project in ProProg wt .

This change is not automatically carried out in the local variable worksheets and in the code
worksheets in the IEC 61131-3 project in ProProg wt IIl.

This explicitly remains a task for the user (for security reasons).

In addition, CANopen-specific information, such as device type, CANopen profile, manu-
facturer etc., is displayed.
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BT ProEtherCAT _Axis_A - Slot G - BM4-0-ECT-01-00-00% x

Network | SYNC | IEC | PDReceive | PD Tramsmit | Expert

E Onlinestatus
— " .
ET  ProEtherCAT, Mersion=1.0.1.10, Baumiller Mirnberg 2006

Figure 35: ProEtherCAT - EtherCAT slave communication configuration on ID tab

Network tab

On the "Network" tab, you can set the slave status control interval and the mailbox scan
interval.

The slave status control interval indicates the interval at which the EtherCAT master
checks the NMT state of the respective slave.

The default value for the slave status control interval is 200 ms.

The mailbox scan interval indicates the time interval during which the EtherCAT master
checks whether required-data orders are present at the respective slave. The higher the
value, the less frequent the required-data orders are checked and the slower the process-
ing of the required-data order seems.

The default value for the mailbox scan interval is 5 ms.

The TCP/IP address of the EtherCAT slave for communication via Ethernet over Ether-
CAT (EoE), among other things, is set in the Tunneling (EoE) section.

The TCP/IP address must be set to the EtherCAT slave. For information on setting the IP
address for EtherCAT slaves, please refer to the respective operating instructions of the
EtherCAT slave.

If you activate the radio button ,Yes" at ,Mandatory slave®, you determine that the slave
must exist at the bus always.

Alternatively you can define a slave as ,optional” on this site.
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For this activate the radio button ,No* at ,Mandatory slave® and write in the hereupon
emerging input box ,Ident* (Identifier) the identifier setting on the slave (decode switch).
See section >Optional slaves< in chapter "4.2 Fundamentals of the EtherCAT and Ether-
CAT networks" from page 49 onward.

NOTE
An identifier, which is used to identify optional slaves from the EtherCAT master, can not be
set on all EtherCAT slaves. For this see the Operating Instructions of the respective EtherCAT
slave.
EcT ProEtherCAT (BMC_PLC_1 - Module no. 1 - BMC-M-ECT-01-00-00) ><
1der: [{NBwork] v | IEC | PDReceive | PD Transmit | Expert

AT
Mandatory slave:

Slave skatus control inkerwal:
Maihox

Mailbo: Eype:

Mailbox scan inkerval:

Mailboi size:

Pﬁ-.iszﬂe_.!- ¥ Catiopen over Etheres

Tunneling (EoEY [/ Ethernet ove

IP address: 192,168,115

onlineskatus

BET ProEtherCAT, Yersion=1,5.0.6, Baumdler Mirnberg 2007

Figure 36: ProEtherCAT - EtherCAT slave communication configuration on Network tab

SYNC tab

On the ,SYNC* tab, you can set the ,Cycle time of sync* as well as the settings of ,Dis-
tributed clocks®.
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NOTE

BT ProEtherCAT _Axis_A - Slot G - BM4-0-ECT-01-00-00% x

FD Transmit | Expert

IEC | PD Receive

Master synchronization

Cyrle time of sync:

Diskributed Clocks

[] bistributed clocks

Syskem kime offset: |:| ns
.. CnlineSkaktus

ECT  ProEtherCAT, Yersion=1.0.1.10, Baumiiller Mirnberg 2006

Figure 37: ProEtherCAT - EtherCAT slave communication configuration on SYNC tab

The ,Cycle time for sync® is the interval at which process data are exchanged between
the EtherCAT master and the EtherCAT slaves.

Changes to the ProMaster project ,Cycle time of sync* affects all slaves on the same
EtherCAT bus and the master. The changed ,Cycle time for sync* also affects the IEC
project Motion Control event task.

Any change to the ,Cycle time for sync® is applied automatically to the entire EtherCAT bus,
i.e. the EtherCAT master and all connected EtherCAT slaves.

To activate the ,Distributed clocks” on the EtherCAT bus for this EtherCAT slave use the
check box ,Distributed clocks®.

In the EtherCAT slave b maxXX System the ,System time offset” shifts the generation of
the SYNC signal by distributed clocks.

IEC tab

When EtherCAT slave communication is configured, the EtherCAT slave objects are as-
signed to the network variables for the IEC project on the PLC (via EtherCAT master ob-
jects).

The variables displayed on the IEC tab are also called network variables. The process
data is written and read in the IEC project via the network variables.

If motion control is used, some of the assignments are created by default.

The network variables and their data type in the IEC project on the PLC are displayed on
the “IEC” tab.
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Calculation of the (IEC) address of the network variables does not occur until after “up-
dating the list” in Section >Download tab< in Chapter "4.3.6.2 Configuration of EtherCAT
master communication" from page 76 onward.

The configuration of other network variables occurs on the PD Receive and PD Transmit
tabs.

I ET ProEtherCAT _Axis_A - Slot G - BM4-0-ECT-01-00-00}) x

Ident | Metwork | SYNC [ IECH| D Receive | PO Transmit | Expert

i di_ApplicationParam1 _
ud_PosIpsetangle IDINT
_contralword LIMT 0 SabW 32040965  BMC_PLC_1 --» _Axis_A: Index: 6040
di_Speedactvalue DINT %MD 3.2041216 _Axis A Index: 4161 - BMC_PLC 1
ud_Enclactangle LDINT %MD 32041220  _Axis_A: Index: 60FE Subindesx: & --= BMZ_PLZ_1
1_statuswiord LINT bl 32041224 _Axis_a: Index; 6041 --= BMC_PLC_1
si_modes_of_operation_di  SINT  9%MB 32041226 _fxis_&: Index: 6061 --= BMC_PLC_1

di_ApplicationParamil

| Connect | OFFLINE Orlinestatus
BT ProEtherCAT, Yersion=1.0.1.10, Baumiller Mirnberg 2006

Figure 38: ProEtherCAT — EtherCAT slave communication configuration IEC tab after configuration of the EtherCAT slaves and “updating
the list” (EtherCAT master communication configuration, Download tab)

PD Receive tab

Communication from the master to the slave is configured on the “PD Receive” tab.

The default configuration is already set for motion control. You can expand on the config-
uration. Note that the motion-control configuration has a higher priority than the configu-
ration by the user.
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BT ProEtherCAT _Axis_A - Slot G - BM4-0-ECT-01-00-00% x

Tdert | Metwork | SYNC | IEC FD Transmit | Expert

©

... generated by swskem Choose an object! w

Add new POO
r er ECEIYEF

mm EMC_PLC_1: ud_PoslpSetdngle  60FE_17 (PosIpSetingle) rniokion
e BMC_PLC 1 u_conkrobword G040 (controlword) rnakian

OFFLINE Orlinestatus
e— - .

ECT  ProEtherCAT, Yersion=1.0.1.10, Baumiller Mirnberg 2006

Figure 39: ProEtherCAT - Motion control EtherCAT slave communication configuration, “PD Receive” tab with
default motion control configuration

With CANopen over EtherCAT (CoE), the PDO transmitter is the EtherCAT master.

Linking of an object in the EtherCAT slave with a network variable in the IEC project of
the PLC with the EtherCAT master occurs here. This network variable is written from the
IEC project.

Procedure:

e Select an object of the EtherCAT slave in the "Object/Variable list" combo box in the
"PDO Receiver" section.

Example: We select the EtherCAT slave object 0x4CF2 (application parameter 1) in
the "Object/Variable list" combo box in the "PDO Receiver" section.

® The link that was just set is checked for conformity with the PDO entries and entered
in the list with the "Add New PDO" button.

The EtherCAT slave object 0x4CF2 (application parameter 1) is now linked to the net-
work variables di_ApplicationParam1 of the EtherCAT master (or the IEC project of the
BMC_PLC_1 device). The value written to di_ApplicationParam1 in the IEC project is
written to the object 0x4CF2 of the EtherCAT slave.

See PIEC tab< in Chapter "4.3.6.2 Configuration of EtherCAT master communication”
from page 75 onward.
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T ProEtherCAT {_Axis_A - Slot G - BM4-0-ECT-01-00-00}) b1

Idert | Metwork | SYNC | IEC PD Tramsmit | Expert
BMC_PLC_1

... generated by swstem Choose an object! W

add new PDO
r er ECeIYEr

wei BMC_PLC 13 di_ApplicationParaml | 4CF2 (applicationParaml) ser
mm BMC_PLC_1: ud_PosIpSetangle AOFE_17 (PosIpSetanale) rnakian
e BRC_PLC 1 u_conkrabaord A040 [oantralward) riakian

OFFLINE onlinestatus
— " .
ET ProEtherCAT, Version=1.0.1.10, Baumiller Mirnberg 2006

Figure 40: ProEtherCAT - Motion control EtherCAT slave communication configuration, “PD Receive” tab with
default motion control configuration and additional object

NOTE

ProMaster automatically takes the 30-character limit for variable names in the IEC project in
ProProg wt Il into account.

The variable names from the additional configuration can be changed later on when con-
figuring the PLC in Section >4.3.7.5 EtherCAT < from page 90 onward.

PD Transmit tab

Communication from the slave to the master is configured on the “PD Transmit” tab.

The default configuration is already set for motion control. You can carry out an additional
configuration. Note that the motion-control configuration has a higher priority than the
configuration by the user.

66

of 102

Application Manual Ethernet + EtherCAT-Master for b maXX controller PLC
Document No.: 5.06025.03 Baumiiller Nirnberg GmbH



EtherCAT

ET ProEtherCAT {_Axis_A - Slot G - BM4-0-ECT-01-00-00) x

Ident | Metwork | SvNC | 1EC | PDReceive
BMC_PLC_1

Choose an object! b . generaked by system

Add new POO
I rai IEHHEEE" ﬂF‘rFIH’EI‘ alteqory |

i GOFE A (ENclactangle) BMC_PLC_1: ud_Enclackangle rrakiar
w5041 {skabusword) BMC_PLZ_1: u_statusword rniokion

w061 (modes_of _operation_display)  BMC_PLC_1: si_modes_of _operation_di - mokion
< I | [

OFFLINE OrlineStatus
— | ' 5

ECT  ProEtherCAT, Mersion=1.0.1.10, Baumiller Mirnberg 2006

Figure 41: ProEtherCAT - Motion control EtherCAT slave communication configuration, “PD Transmit” tab
with default motion control configuration

With CANopen over EtherCAT (CoE), the PDO receiver is the EtherCAT master.

Linking of an object in the EtherCAT slave with a network variable in the IEC project of
the PLC with the EtherCAT master occurs here. This network variable is read in the IEC
project.

Procedure:

e Select the object to be sent in the "Object/Variable list" combo box in the "PDO Sender"
section.
Example: We select the EtherCAT slave object 0x4161 (actual speed value) in the "Ob-
ject/Variable list" combo box in the "PDO Sender" section.

® The link that was just set is checked for conformity with the PDO entries and entered
in the list with the "Add New PDO" button.

The EtherCAT slave object 0x4161 (actual speed value) is now linked to the network
variables di_SpeedActValue of the EtherCAT master (or the IEC project of the
BMC_PLC_1 device). The value of object 0x4161 of the EtherCAT slave is read from
di_SpeedActValue in the IEC project.

See >IEC tab< in Chapter "4.3.6.2 Configuration of EtherCAT master communication”
from page 75 onward.
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: &7 ProEtherCAT {_Axis_A - Slot G - BM4-D-ECT-01-00-00

Ident | Metwork | SYMC | IEC | PD Receive
BMC_PLC_1

Choose an object! w ... generated by syskem

Add new PDO

w4161 (SpeedactValue) | EMC_PLC_1: di_Speedactvalue user

== G0FE_A (EnclAckanole) BMC_PLC_1: ud_Enclackangle rnakicn
mm G041 (skatusword) BMZ_PLC_1: u_skatuswiord rnakicn
mm 5061 (modes_of _operation_display)  BMC_PLC_1: si_modes_of _operation_di - makion

< i |

—_— > u
ET ProEtherCAT, Yersion=1.0.1,10, Baumiller Mirnberg 2006

Figure 42: ProEtherCAT - Motion control EtherCAT slave communication configuration, “PD Transmit” tab
with default motion control configuration and additional object

NOTE

ProMaster automatically takes the 30-character limit for variable names in the IEC project in
ProProg wt Il into account.

The variable names from the additional configuration can be changed later on when con-
figuring the PLC in Section >4.3.7.5 EtherCAT<« from page 90 onward.

Expert tab

If motion control is used, the "Expert" tab is used to display the objects available in the
EtherCAT slave and their values.
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BT ProEtherCAT _Axis_A - Slot G - BM4-0-ECT-01-00-00%

Ident | Metwork | SYMC | IEC | PDReceive | PD Transmit

CANopen object dictionary

Index Subindex | Walue Arcess

Changed objects

Inde:x Subindex | Yalue defaulk Yalue = Mame

" OFFLINE oOrlinestatus

ECT  ProEtherCAT, Yersion=1.0.1.10, Baumiiller Mirnberg 2006

Figure 43: ProEtherCAT - EtherCAT slave communication configuration, "Expert" tab

4.3.6.2 Configuration of EtherCAT master communication

Open ProEtherCAT for our EtherCAT master by clicking the “BMC_PLC_1” device and
then selecting "Configuration Data (Components)\EtherCAT Master (module
number 1)\Configure Master Bus (ProEtherCAT)" via the pop-up menu.

When the machine configuration was created, the EtherCAT master was set by default
so that the EtherCAT settings are configured for motion control.

The window for the EtherCAT master communication configuration is opened.

ID tab

You can set the module number of the EtherCAT master module at the bmaXX controller
PLC and the name of the PLC (device name) for motion control.

Changing the module number and the device name affects the ProMaster project.

In addition, the technology and CANopen-specific information, such as device type, CAN-
open profile, manufacturer etc., are displayed.
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ET ProEtherCAT (BMC_PLC_1 - Module no. 1 - BMC-M-ECT-02-10-00) X

m MMT | SYNC | Motion Control | FD Tramsmit | PD Receive
BMC_PLC_1

OFFLINE Orlinestatus
—_— u
ECT  ProEtherCAT, Mersion=1.0.1.10, Baumdiller Mirnberg 2006

Figure 44: ProEtherCAT - EtherCAT master communication configuration, ID tab

NMT tab

If motion control is used, the settings on the "NMT" tab remain unchanged.

You can specify the amount of time the EtherCAT master is to wait for a change of state
by the slaves in the "Slave wait time" edit box.

! &7 ProEtherCAT (BMC_PLC_1 - Module no. 1 - BMC-M-ECT-02-10-00) X
m SYMC | Mation Cantral | PD Transmit | PD Receive

2000

OFFLINE Orlinestatus
— .
ET  ProEtherCAT, Mersion=1.0.1.10, Baumiller irnberg 2006

Figure 45: ProEtherCAT - EtherCAT master communication configuration, NMT tab

SYNC tab

If motion control is used, you can set the SYNC cycle time and the synchronization signal
between the EtherCAT master module and the b maXX controller PLC on the "SYNC"
tab.

Furthermore you can set the ,Distributed clocks®.
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Changing the SYNC cycle time and the synchronization signal affects the ProMaster
project.

You can select from "SYNC signal 1" and "SYNC signal 2" for "Synchronization with PLC
(event)" for the EtherCAT master module. Other signals are not permissible. We use
"SYNC signal 1" in our example. The signal must be generated on the b maXX controller
PLC. If motion control is used, the "SNYC signal 1" is used and automatically generated
by the b maXX controller PLC by default.

ET ProEtherCAT (BMC_PLC_1 - Module no. 1 - BMC-M-ECT-02-10-00) X

Ident] MMT Makion Control ] PD Transrnit ] PO Receive ]

2000

SYMNC-Signal 1 w

Diskributed clocks

[] Activate

Syskem kime inkerval; 2000

Syskemn time update: | =0

Swskem time offset: | ]

& Connect OFFLINE onlineStatus
ET ProEtherCAT, Version=1.0.1.10, Baumiiller Mirnberg 2006

Figure 46: ProEtherCAT - EtherCAT master communication configuration, SYNC tab

To activate the ,Distributed clocks” on EtherCAT bus use the check box ,activate®.

The ,System time interval“ is the interval at which process data are exchanged between
the EtherCAT master and the EtherCAT slaves.

The ,System time interval“ affects to the ,Cyclic time for SYNC*.

Changes to the ProMaster project ,System time interval® or ,Cycle time of SYNC* affect
all slaves on the same EtherCAT bus and the master. Furthermore the changed ,Cycle
time for sync® affects the IEC project Motion Control event task.
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NOTE

Any change to the ,System time interval“ and ,Cycle time for sync* is applied automatically to
the entire EtherCAT bus, i.e. the EtherCAT master and all connected EtherCAT slaves.

The ,System time update” is the interval at which the system times at the EtherCAT bus
(master and slaves) are updated.

In the EtherCAT master b maXX system the ,System time offset” shifts the generation of
the SYNC signal by distributed clocks.

Motion Control tab

The settings for motion control are made on the “Motion Control” tab.

For the machine configuration, you can specify whether motion control is to be used. Se-
lection is made possible by choosing the master in the project tree.

It is also possible to specify whether or not individual drives are controlled via motion con-
trol and to change the name of individual drives. Selection is made possible by choosing
the respective drive in the project tree. The changes affect the ProMaster project.

NOTE

If you use drives without motion control in the configuration, they must be configured in any
case (refer to >Configuring EtherCAT slave communication< in chapter "4.3 ProMaster,
ProEtherCAT, ProProg wt Ill and motion control" from page 60 onward).

In addition, motion control-specific information, such as the motion control cycle time, and
EtherCAT-specific informations, such as the node ID of the respective drive is displayed.

In this tab you can change among other things the axis name of the EtherCAT slaves, as
well as the TCP/IP address for the Ethernet over EtherCAT (EoE) connection if neces-

sary.
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BT ProEtherCAT {BMC_PLC_1 - Module no. 1 - BMC-M-ECT-02-1... X

Ident | MMT | S¥MC

BMC_PLC 1 [brmaw
_feis_ A [hrna

FD Transmit PD Receivy

Mation Conkrol Technology

Cyvcle time
For Sync: (2000 o Hs
Boot up kime For master: 10000 ms

Mation Conkral Axis

_—m—m—m—m—m—
T ProEtherCAT, Mersion=1.0.1.10, Baumdiller Mirmberg 2006

Fechnofogy status

Gxis name: | _Axis_4

Mode id: | 1

Ethernet tunneling status (EoE)

1P address: | 192.168.1.1

Mailbo: scan inkerwal: ms
Mailboi size; bryte

Distribuked clocks

Syskbem kime ofFsek: III ns

Figure 47: ProEtherCAT - EtherCAT master communication configuration, Motion Control tab
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ET ProEtherCAT (EMC_PLC_1 - Module no. 1 - BMC-M-ECT-02-1... X

PCr Transmit I PO ReCEiys

Mation Conkrol Technology

Cyrle bime

For synC: 2000 o bs
Book up time For master: 10000 ms

Matian Conkral Axis
Fechnofogy status

Axis name:  _Axis_&
Mode id: 1

[ ] Ethernet tunneling status (EoE)

IP address: | 192.168.1.1 |

Mailbox scan inkerval: ms
Mailboy size: bryte

[ ] bistributed clocks

Sysbem kime offset: III ns
OFFLINE orlinestatus
| - .

ECT  ProEtherCAT, Mersion=1.0.1.10, Baumtiller Mirnberg 2006

Figure 48: ProEtherCAT - EtherCAT master communication configuration on Motion Control tab

PD Transmit and PD Receive tabs

The data on these pages is used for display.

ET ProEtherCAT (BMC_PLC_1 - Module no. 1 - BMC-M-ECT-02-1... X

Ident | NMT | S¥MC | Motion Contral |
~IEC-¥ariable " Receiver

@ di_ApplicationParaml  _Axis_A: Index: $CFZ (ApplicationParaml)
@I ud_PosIpSetingle _hwis_ A Indesx: 60FE Subindes: 17 (PosIpSetanagls)

@I u_controbword Ais_As Indes: 6040 fcontrobword)

& Connect OFFLINE Onlineskatus
ECT  ProEtherCAT, Mersion=1.0.1.10, Baumiiller Nirnberg 2006

Figure 49: ProEtherCAT - EtherCAT master communication configuration, PD Transmit tab
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BT ProEtherCAT (BMC_PLC_1 - Module no. 1 - BMC-M-ECT-02-10-00)

| mrT | symc | Motion Contral | PD Transmit

w w :
@ di_Speedactialue Ais_As Index: 4161 (SpeedActYalue)

ﬁl ud_Enclactangle _Axis_As Index: 60FE Subindex: & (EnclActangle)

@ 1_skatuswiord sy Indexs 6041 (skatuswiord)

@ si_modes_of_operation_di  _Axis_A: Index: 6061 (modes_of_operation_display)

ET ProEtherCAT, Wersion=1.0.1.10, Baumdller Mirnberg 2006

Figure 50: ProEtherCAT - EtherCAT master communication configuration, PD Receive tab

The IEC variables (network variables) for transmitting and receiving are displayed on the
"PD Transmit" and "PD Receive" tabs, respectively.

Assignment of the network variables (via the EtherCAT master objects) to the EtherCAT
slave objects occurs automatically with ProMaster and ProEtherCAT.

The assignment of additional EtherCAT slave objects to network variables occurs when
configuring EtherCAT slave communication of the EtherCAT slaves. After this configura-
tion of the EtherCAT slaves, the corresponding data is displayed on the “PD Transmit”
and “PD Receive” tabs of the configuration of EtherCAT master communication.

For configuration of EtherCAT communication of the EtherCAT slaves, see Section
>4.3.6.1 Configuring EtherCAT slave communication< from page 60 onward.

IEC tab

When EtherCAT slave communication is configured, the EtherCAT slave objects are as-
signed to the network variables for the IEC project on the PLC (via EtherCAT master ob-
jects).

The variables displayed on the IEC tab are also called network variables. The process
data is written and read in the IEC project via the network variables.

If motion control is used, some of the assignments are created by default.

The network variables and their data type in the IEC project on the PLC are displayed on
the “IEC” tab.

Calculation of the (IEC) address of the network variables does not occur until after “up-
dating the list” in Section >Download tab< in Chapter "4.3.6.2 Configuration of EtherCAT
master communication" from page 76 onward.

For configuration of EtherCAT communication of the EtherCAT slaves, see »4.3.6.1 Con-
figuring EtherCAT slave communication< from page 60 onward.
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BT ProEtherCAT (BMC_PLC_1 - Module no. 1 - BMC-M-ECT-02-10-00) x

Ident | MrT | SR | Makion Conkrol PD Transmik | PO Receive Dotnload | Bus conkrol

-H-_H_"-IE “address Description

¢ di_ApplicationParar 1 _ ! L BM Z
ud_PosIpSetangle LDIMT © %MD 3.2040964 BMC_PLC_1 --= _Axis_A: Index: 60FE Subindesx: 17
u_conkrabword JIMT bW 32040968  BMC_PLC_1 --= _Axis_A: Index: 6040
di_Speedactvalue DINT %MD 3.2041216 _Axis_A: Index: 4161 —= BMC_PLC_1
ud_Enclactangle LDIMT | S%MD 32041220 _Axis_fs Index: 60FE Subindesx; & --= BMC_PLC_1
u_skatuswiord LIMT bW 32041224 Axis_fs Index: 6041 --= BMC_PLC_1
si_modes_of_operation_di  SIMT  © %%MB 3.2041226  _Axis_A: Index: 6061 --= BMC_PLC_1

di_applicationParam1

AHJD\LH-F-I'.AJN'—‘

L s ) .

ET ProEtherCAT, Wersion=1.0.1.10, Baumdller Mirnberg 2006

Figure 51: ProEtherCAT - EtherCAT master communication configuration IEC tab after configuration of the EtherCAT slaves and “updat-
ing the list” (Download tab)

You can change the name of the network variables by selecting the network variable
names from the “Name” column, editing the network variable name in the "Designation”
edit box and then clicking the "Change" button.

NOTE

Note the 30-character limit for variable names in the IEC project in ProProg wt Ill.

Download tab

The Download tab shows the objects that were downloaded to the EtherCAT master after
configuration of EtherCAT communication of the EtherCAT master and the EtherCAT
slave. As long as the configuration is not complete, no data is displayed on the Download
tab, i.e. no data can be downloaded to the EtherCAT master.

Now press the “Update List” button (bottom right). This generates the configuration data
(both master and slave) for the download to the EtherCAT master.
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BT ProEtherCAT (BMC_PLC_1 - Module no. 1 - BMC-M-ECT-02-10-00) x

SYNC | Motion Control | FD Transmit | PDReceive | 1EC [ Downl E

Reaction on PLC Skakus Ox0
State Change Time 2000
Slave Assignment

Mode Relevance 0x0z2
Mode ID 1
Slave Status Conkrol Inberval 200
) e3C01 Slave SYMC Manager configuration
Oxl SYMNC Manager channel 0 0018400020001 000000
Oxz S¥MIZ Manager channel 1 ZE1A4000220001000000 b
| ¥

#* Expert functions IUpdate list

e_l__, Drovwnload

DFFLINE Onlinestatus
ET ProEtherCAT, Wersion=1.0.1.10, Baumdller Mirnberg 2006

Figure 52: ProEtherCAT - EtherCAT master communication configuration on Download tab

Now press the “Download” button. The connection from the ProMaster to the EtherCAT
master (BMC-M-ECT-02 module) is established via the b maXX controller PLC
(BMC-M-PL-C01 or BMC-M-PLC-02 module). The EtherCAT configuration data (both
master and slave) is then sent to the EtherCAT master.
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FD Transmit | PD Recsive | IEC

WRITE INDEX 2801 SUBINDEX 02

[NERRENNRRRRNRRRRREN 45

Figure 53: ProEtherCAT - EtherCAT communication configuration, Download tab

If errors are reported here, it may be necessary to switch the EtherCAT master to the
EtherCAT status "Reset" via the "Connect" and "Reset" buttons on the "Bus Control" tab
and then restart the download on the "Download" tab.

Once the download is complete, the download object list is displayed again.

The EtherCAT master now contains both the EtherCAT configuration data for the Ether-
CAT master and the EtherCAT configuration data for the EtherCAT slave, which is sent
by the master to the slave when the EtherCAT network is started.

Bus Control tab

Experienced EtherCAT users can control the EtherCAT network "manually" on the “Bus
Control” tab after downloading the EtherCAT configuration data. This can be helpful, e.g.
when physically commissioning the EtherCAT network.

78 Application Manual Ethernet + EtherCAT-Master for b maXX controller PLC
of 102 Document No.: 5.06025.03 Baumiiller Nirnberg GmbH



EtherCAT

ET ProEtherCAT (BMC_PLC_1 - Module no. 1 - BMC-M-ECT-02-10-00)

PO Transmit | PD Receive | IEC | Download |iBus conk

Bus states

[ Reset ] [ Inik ] [ Cperational ] Link-Status:  REESEEN]

Master

[ PRE - Operational ] [ SAFE - Cperational ] chate:

#  Master diagnostics

€@ Discornect | OPERATIONAL W foriineststus
ET ProEtherCAT, Version=1.0.1.10, Baumiiller Mirnberg 2006

Figure 54: ProEtherCAT - EtherCAT master communication configuratio, “Bus Control” tab

4.3.7 Configuration of the PLC

Once the configuration of EtherCAT network communication and the creation of the IEC
project have occurred, the data for the b maXX controller PLC is to be configured.

For this purpose,

e the IEC project is included in the ProMaster project

e the cam data sets are selected

In addition,

e cam data can be generated with the cam editor ProCAM

e the I/O configuration can be performed with the I/O configuration tool ProDevice

Then click the "Update Entire IEC Project" button in the "ProPLC" window. The data for
the machine configuration, both for the EtherCAT network and the b maXX controller
PLC, is then generated.

4.3.71 IEC
This section explains how an IEC project is linked with ProMaster.
Open the "ProPLC" window in the network view for our EtherCAT master in the ProMaster
project. Click the “BMC_PLC_1” device and then select "Configuration Data (Compo-
nents)\PLC (module number 0)\PLC - Configuration (ProPLC)" via the pop-up menu and
then the "IEC" tab.
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: AeProPLC (BMC_PLC_1 - Module no. 0 - Typ BMC-M-PLC-01-11-02) X

IEC | PLC |Cams | I configuration | EkherCAaT | Mation Contral -

BMC-M-PLC-01-11-02

IEC project

Project:

Configuration:

Resources:

’ I e link,

" DFFLINE online Status
. | | |

r_a Update tokal IEC project = Open [EC project
B ProPLiC, Yersion=1.0,1.10, Baummiller Marnberg 2006

Figure 55: ProPLC - Connecting with example IEC project

NOTE

Only ProProg wt Ill projects can be opened with ProMaster. If you would like to use an exist-
ing PROPROG wt Il project, you must first open it with ProProg wt Il (thus converting it) and
can then open and use it in ProMaster.
Note that your PROPROG wt Il libraries will also be converted here!

Click the "Newlink" button and select our example |IEC project
"Example_ BMC_ECT02_MA_1.mwt" created in Section >4.3.4 Creating an IEC project
with ProProg wt Il1< from page 53 onward.

The IEC project just selected is displayed on the "IEC" tab.
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4.3.7.2 PLC

i meProPLC (BMC_PLC_1 - Module no. 0 - Typ BMC-M-PLC-01-11-02) »
IEC Y| PLC | Cams | I configuration EtherCAT | Maotion Conkrol -

IEC project
= [F] Example_BMC_ECTOZ_M&_1.rwt Project:

= [w] SHO3_30 Example_BMC_ECTOZ_MA_1.mwt
C_PLCOL

Configuration:
SHO3_20
Resources:

C_PLCO1

IIE: Mew link

(4 Update kokal IEC project | [ o Open IEC project |
B ProPLC, Yersion=1.0.1.10, Baumdller Marnberg 2006

Figure 56: ProPLC - IEC tab

If you link an existing application (or template) from ProProg wt Il with the ProMaster
project, the names of the devices in the ProMaster may not match those in the IEC
project. In this case, see Section >4.3.9 Programming the IEC project< from page 94 on-
ward.

After downloading the data to the EtherCAT master and b maXX controller PLC (see
>Downloading the data to the EtherCAT master and the b maXX controller PLC< from
page 93 onward), the IEC project on the b maXX controller PLC can be activated and
started on the PLC tab ("PLC Status" section).

In addition, data of the b maXX controller PLC, such as the operating system version,
firmware version, IEC project and boot project, is also displayed in the "PLC Info" section.
Information on the files in the flash memory of the b maXX controller PLC, e.g. on the cam
records (see >4.3.7.3 Cams«<) is displayed in the "Flash Directory" section (after "Con-
nect" and "Update")
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i meProPLC (BMC_PLC_1 - Module no. O - Typ BMC-M-PLC-01-11-02) »
IEC PLE | Cams | I configuration EtherCaT | Makion Conkrol -
PLC status PLC Info

ProConos:  OmegaQs ¥3.1.2108 Jun 23 2006

Firmware: 1335ETC17/1368,0102/1374,0102

IEC project: Example_BMC

Book project:  Example_BMC

% . Flash directory

Ilpdate

Yalidaked files; 1 Version: Y 000,001
Used memary: 4357 bytes  Maximum files: 512

Irvvalid Files: 1] aimum memary 4096 Kbyte

Twpe Size
kuey,.. 4144 Bytes

N Lo 5o

:,2 Update tokal IEC project . = Cipen [EC praject |
B ProPLiC, Yersion=1.0,1.10, Baummiller Marnberg 2006

Figure 57: ProPLC - PLC tab after download of the cam (cam tab)

4.3.7.3 Cams

This section explains how a cam data set is generated and linked with ProMaster.

Open the "PLC Configuration" window in the network view for our EtherCAT master in the
ProMaster project by clicking the “BMC_PLC_1” device and then select "Configuration
Data (Components)\PLC (module number O)\PLC - Configuration (ProPLC)" via the pop-
up menu and then the "Cams" tab.
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! mEProPLC (BMC_PLC_1 - Module no. 0 - Typ BMC-M-PLC-01-11-02) X
EC | PLC [cCa IO configuration | EtherCAT | Maotion Control

IEC-CaM-Yariables

Mame Addresse | File size Path
no entri...

L add cam sets

(A  Update CAM varisbles

: DFFLINE Cnline Skatus
B Update total IEC project = Cpen IEC project

E  ProPLC, VYersion=1.0.1.10, Baumiiller Mirnberg 2006

Figure 58: ProPLC - “Cams” tab with no cam data set

Press the "Add Data Sets" button. The "ProMaster.NET - Cams" window is opened.

Press the "Add" button in the "Hard Disk" section and select the path on your hard disk
that contains your cam data.

NOTE

Example cam data is found in the installation directory of ProCAM in the "examples" subfolder
(e.g. C:\...\Baumueller\ProCam 2\examples).

If you would like to create a cam, click the "ProCAM" button, which opens the cam editor. You
can edit your cams there.

Now create your cam data set (in the "*.sk Files" section) by dragging and dropping dif-
ferent cam data (in the "Hard Disk" section).

In our example, we select the cam data "ExampleGerade MC.kbin" and
"ExamplePendelP5_MC.kbin", which are combined in the “SetA_512” cam data set.
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NOTE
You can display the cam data graphically (in the respective section) via the "Preview" button.
This simplifies cam selection.

Then click the "Save" button. This creates the cam data set and makes ProMaster avail-
able.

: PruMaster.NET - Kurvenscheiben

Harddisk.

=g I__ﬂ Example
¥ ExampleGerade_MC . kbin

----- LA E=amplePendelPS_MC,khin

* gl Files
=15 Seta 512

-E' ExampleGerade_MiC.kbin

----- B33 E - amplePendelPS_MC kbin

Figure 59: ProPLC (- Cams tab -) Generating cam data set

Now close the "ProMaster.NET - Cams" window by clicking "x" on the top right.

You can now see the name of the variables of the cam data set in the IEC project, its ad-
dress in the IEC project and the file name of the cam data set on the hard disk via the
"Cams" tab.
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I At ProPLC (BMC_PLC_1 - Module no. 0 - Typ BMC-M-PLC-01-11-02) » I
IEC | PLC [canl IO configuration | EtherCAT | Maotion Control -
[EC-CaM-Yariables
Marne fddresse File: size Path
_Gekh 51z eMD3, 370000 4144 Bytes CABaumueller ProMastertET, ..

L add cam sets

[x Delete data ][‘- Downiload Camns

(A  Update CAM varisbles
NEUZEZRS

B Update total IEC project Cpen IEC project

B ProPLC, Yersion=1.0.1.10, Baumdller Marnberg 2006

Figure 60: ProPLC - “Cams” tab with cam data set

If you link an existing application (or template) from ProProg wt Il with the ProMaster
project, the cam data set name in ProMaster may not match that in the IEC project. In this
case, see Section »4.3.9 Programming the IEC project< from page 94 onward.

From the "Cam" tab, you can clear the flash memory on the b maXX controller PLC via
the "Clear Flash" button ("} Online" section). This may be necessary if the flash memory
is "full" because of various downloads (both cam data sets and IEC projects).

In addition, you can download cam data sets to the b maXX controller PLC individually
via the "Download Data Sets" button on the "Cams" tab.

Now load the cam data sets onto the b maXX controller PLC via the “Download Data
Sets” button ("U Online" section).

4.3.7.4 1/0 configuration

This section explains how an I/O configuration for the b maXX controller PLC is created
and linked with ProMaster.

If you would like to use a b maXX controller PLC with an EtherCAT master module without
I/0 modules, you do not need to configure anything on the "I/O Configuration" tab in the
"PLC Configuration" window.
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Ac ProPLC (EMC_PLC_1 - Module no. 0 - Typ BMC-M-PLC-01-11-02)

IEC | FLC | Cams : EtherCAT | Motion Control

1] HEI'I'IE I:EE !HHI‘ESS ESCFIpLIon
e — e —

: 1 i no entries |

1 Configure

[#  Update IO varisbles

Conneck OFFLIME Cnline Skatus

Update tokal IEC project Open IEC project

]
B ProPLi, Yersion=1.0.1.10, Baurniller Marnberg 2006

Figure 61: ProPLC - “I/O Configuration” tab

If you would like to use a b maXX controller PLC with the EtherCAT master module and
1/0 modules, open the /O module configuration tool by clicking the device “BMC_PLC_1"
in the field bus view in ProMaster and then selecting "Configuration Data (Compo-
nents)\PLC (module number O\IO - Configuration (ProDevice)" via the pop-up menu.

This opens the “device view” of the device “BMC_PLC_1” in ProMaster.
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wm ProMaster .NET
Extras &) Help

oo Device view - P
= {BEMC_PLC

= ﬁ] Projeck Projectl
‘ ﬁ] konfigurationl

Figure 62: ProDevice — I/O configuration 1

Now open the Baumiiller catalog via the menu “Views\Catalog”. Select the “I/O Modules”
tab.

In our example, we use the following /0 modules:

e DOB8000 (eight digital outputs; from the “digital” group)

e DI8000 (eight digital inputs; from the “digital” group)

Now position the I/O module DO8000 (to the right of “BMC_PLC_1") by dragging and
dropping it. The end terminal is automatically positioned to the right of the I/O module.

Then drag the /O module DI8000 between “DO8000” and the end terminal (now to the
right of “DO8000").
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wm ProMaster .NET
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= ﬁi Project Projectl
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x_LM3_DI_0004
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= Digital I0-Modules

Figure 63: ProDevice — I/O configuration 2

In “Project”, you can see the I/O modules and their individual inputs and outputs. The IEC
variable names of the individual inputs and outputs can be changed in either “Configu-
rate” or on the “IEC Variables” tab of the “device view”.

The “Catalog” window is now closed to make things clearer.

Now select the “Comparison” tab in the “device view” and apply the I/O configuration just
created to the IEC project for ProProg wt lll. Use the arrows for this purpose.
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wm ProMaster .NET
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Figure 64: ProDevice - /0 configuration comparison

Now switch back to the “PLC Configuration” window. If you had closed it, open it again by
clicking the “BMC_PLC_1” device and selecting “Configuration Data (Components)\PLC
(module number O)\PLC - Configuration (ProPLC)” via the pop-up menu.

The name, address and description, among other things, of the variables in the IEC
project are displayed on the “I/O Configuration” tab.

The abbreviation " LM _" in the default I/O variable names stands for "Local Module".

The IEC variables are written in the IEC project (global variable worksheet
“Global_Variables”) if the “Update 1/O Variables” button on the “I/O Configuration” tab in
“PLC Configuration” is pressed.

Application Manual Ethernet + EtherCAT-Master for b maXX controller 89
BAUMULLER PLC BMC-M-ECT-02 of 102



ProMaster, ProEtherCAT, ProProg wt lll and motion control

4.3.7.5 EtherCAT

I Ac ProPLC {BMC_PLC_1 - Module no. 0 - Typ BMC-M-PLC-01-11-02) x

EtherCAT | Motion Control

i 1, digitaler Output

x_LM2_DO_0002 LM%, 130000, 1 . digitaler Output
w_LM2_DO_0003 2LM¥3, 1300002 . digitaler Output
x_LM2_DO_0004 23, 1300003 . digitaler Output
x_LM2_DO_0005 LM%, 130000.4 . digitaler Cutput
x_LM2_DO_0006 %LM%3,130000.5 . digitaler Output
x_LM2_DO_0007 2LM%3, 1300006 . digitaler Output
x_LM2_DO_0008 23, 130000.7 . digitaler Output
x_LM3_DI_0001 oL M%3,120000.0 . digitaler Input

e 1RAS LT ST LY I R R T Tt T I | [ L/ By DT S

T Y B RN I w R ) R R VR R

*  Library

r_a Update tokal IEC project . Open IEC project

I ProPLC, Version=1.0.1.10, Baumniiller Mirnberg 2006

Figure 65: ProPLC - 10 configuration® tab with DI and DO

The name, data type, address and comment of the network variables of the EtherCAT
slave in the IEC project are displayed on the "EtherCAT" tab.

If motion control is used, communication occurs via the axis variable. ProMaster recre-
ates the axis variable with the device name of the EtherCAT slave after the “Update Entire
IEC Project” button is pressed (see Section >4.3.8 Downloading the data to the EtherCAT
master and the b maXX controller PLC< from page 93 onward). ProMaster also creates
network variables in the IEC project. These are divided into standard network variables
for motion control and, if additional objects were created during configuration of the Ether-
CAT slave, additional network variables for EtherCAT.

The "EtherCAT" tab displays these network variables, both the standard network varia-
bles for motion control and the additional network variables for EtherCAT.

The following must be heeded:

The standard network variables for motion control may be read, but not written, by the
user.

They are the standard motion control network variables for the setpoint values:

"u_controlword.." for the control word of the axis
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"ud_PoslpSetAngel.." for the synchronization position setpoint an-
gle of the axis

They are the standard motion control network variables for the actual values:
"u_statusword.." for the status word of the axis

"ud_Enc1ActAngle.." for the synchronization position actual an-
gle of the axis

"si_modes_of operation_display.." for the operating mode of the axis

NOTE

The standard network variables for motion control may be read by the user, but not written.

NOTE

The standard network variables must be read in the motion control event task.

The standard network variables must be read at every call of the motion control event task.

The number after the network variable name is an internal number used to differentiate
between identically sounding, automatically generated network variable names.

o) Application Manual Ethernet + EtherCAT-Master for b maXX controller 91
BAUMULLER PLC BMC-M-ECT-02 of 102



ProMaster, ProEtherCAT, ProProg wt lll and motion control

I Ac ProPLC (EMC_PLC_1 - Module no. 0 - Typ BMC-M-PLC-01-11-02) x I
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E  ProPLC, Mersion=1.0.1.10, Baumiller Mirnberg 2006

Figure 66: ProPLC - EtherCAT tab

If you created the additional network variables (and their link to EtherCAT slaves) that
were suggested when configuring EtherCAT slave communication in Sections >PD Re-
ceive tab< from page 64 onward and >PD Transmit tab< from page 66 onward, you will
see the additional network variables.

The additional network variable for the setpoint value is:
"di_ApplicationParam1.." for application parameter 1 of the axis

The additional network variable for the actual value is:
"di_SpeedActValue.." for the actual speed value of the axis

When changing the network variable names, note that each variable name can be issued
only once in the IEC project. This is especially important to note when using several
EtherCAT master modules on the b maXX controller PLC.

NOTE

Each variable name may be issued only once in the IEC project.
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NOTE

The additional network variables must be read and written in the motion control event task.

4.3.7.6 Motion Control

All general settings for motion control will be made on the "Motion Control" tab in the fu-
ture.

If you would like to use the default motion control settings, you do not need to make any
settings here.

4.3.8 Downloading the data to the EtherCAT master and the b maXX controller PLC

At present, downloading of the data for the EtherCAT master occurs via » Download tab<
in Chapter "4.3.6.2 Configuration of EtherCAT master communication" from page 76 on-
ward.

Downloading of the cam data sets for the b maXX controller PLC currently occurs via the
“Cams” tab of the PLC configuration. For this purpose, see Section >4.3.7.3 Cams< from
page 82 onward.

Downloading the IEC project for the bmaXX controller PLC currently occurs via
ProProg wt Ill, as usual.

Now click the "Update Entire IEC Project" button in the "PLC Configuration" window. The
data for the b maXX controller PLC is now generated. This procedure can take some
time, since ProProg wt Il is opened and the configured IEC variables are written in the
global variable worksheet in the IEC project, among other things.

Afterwards you can compile the IEC project by confirming the correspondent request with
,Yes®.

ProPLC X

9 The IEC wariables were updated.
x‘/ Should the IEC project be compiled?

Figure 67: ProMaster - compile the updated IEC project

You can compile alternatively the IEC project in ProProg wt Il via the ProProg wt 11l menu
“Code\Recreate Project”.

Now download the IEC project to the b maXX controller PLC (ProProg wt Il menu “On-
line\Project Monitoring...” — “Send” — “Send” Boot Project).

Now perform a reset of the bmaXX controller PLC and then switch the PLC to the “RUN”
state (alternatively, you can switch the entire EtherCAT network off and then on again).

Q
BAUMULLER
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You can now control the EtherCAT slave axis _Axis_A via the IEC project in
ProProg wt IlI.

4.3.9 Programming the IEC project

4.3.9.1 General information

For information on how to program a motion control application in the IEC project in
ProProg wt lll, please refer to the motion control application manual and the
ProProg wt Il application manual.

ProProg wt Il is opened with our IEC project "Example_BMC_ECT02_MA_1.mwt" via
the pop-up menu on BMC_PLC_1 "Configuration Data (Components)\PLC (Module
number ONIEC Programming (ProProg wt I11)". You can edit the IEC project as usual.
ProMaster has written

e the motion-control axis variables (in the MC_Axis_Variables section)

e the cam data set (in the MC_CamDataSet section)

e the network variables (in the EtherCATVariables section) (standard network variables
for motion control and additional network variables for EtherCAT, see »4.3.9.2 Ex-
changing data< from page 96 onward)

® the I/O variables (in the IOVariables section)

in the global variable worksheet "Global_Variables".
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i Global Yariables:SHO3_30.C_PLCOA1

M ame | Type | |zage Dezcription | Address |
Global_Variables
| E MyApplication
_MyMaster Al WAR_GLO.. Mat from Prodaster
| B MC_AxisVariables
Az A Al WAR_GLOD.. 1. &chse 03451500
MC_MasterRef
MC_SystemBReserved
MC_AxisRef
[ MC_BacilnitRef
MC_AxisPDORef
MC_TriggerRef
[ MC_IRPRef
| BEMC_CambDataSet
__ |=_File_Sets_512 File... WAR_GLOD.. 03970000
_Seta 512 M. WAR_GLOD.. 03970000
| & 10variables
 |x M2 Do 000 BooL  (WAR_GLOD.. 1. digitaler Cutput M3 30000.0
- |x_LM2_Do_Do0z BooL  (WAR_GLOD.. 2. digitaler Cutput ah3.1.30000 .4
- |x_LM2_DoO_D003 BooL  (WAR_GLOD.. 3. digitaler Cutput M3 300002
- |x_LM2_Do_Do04 BooL  (WAR_GLOD.. 4. digitaler Cutput M3 300003
- |x_LM2_Do_ 00035 BooL  (WAR_GLOD.. 5. digitaler Cutput M3 30000.4
- |x_LM2_DoO_ D006 BooL  (WAR_GLOD.. . digitaler Cutput M3 30000.5
- |x_LM2_Do_ ooy BooL  (WAR_GLOD.. 7. digitaler Cutput M3 300006
- |x_LM2_Do_ D003 BooL  (WAR_GLOD.. 8. digitaler Cutput M3 300007
 |x_LM3_DI_0001 BooL  (WAR_GLOD.. 1. digitaler Input M3 20000.0
 |x_LM3_D1_nooz2 BooL  (WAR_GLOD.. 2. digitaler Input b3 200001
|x_LM3_D1_0003 BooL  (WAR_GLOD.. 3. digitaler Input M3 20000.2
|x_LM3_DI_0004 BooL  (WAR_GLOD.. 4 digitaler Input M3 20000.3
|x_LM3_DI_0003 BooL  (WAR_GLOD.. 5. digitaler Input b3 20000.4
 |x_LM3_DI_D00B BooL  (WAR_GLOD.. . digitaler Input M3 20000.5
|x_LM3_D1_0oov BooL  (WAR_GLOD.. 7. digitaler Input b3 200006
¥_LM3_Dl_000g BooL  (WAR_GLOD.. 3. digitaler Input M3 200007
=l EtherCAT Wariables
di_ApplicationParam DIMT WAR_GLOD.. BMC_PLC 1 --= _Axiz A Indewx: 4CF2 %MD 3.2040960
ud_PozslpSetingle HDIMT - WAR_GLO. . BMC_PLC 1 --= _Axiz A Indew: GOFB Subindes: 17 %MD 3 2040964
__|u_contralword LIMT WAR_GLO.. BRC_PLC_1 --= _&xiz_A: Index: G040 Sehd 3 2040965
_|di_SpeedActvalue DIMT WAR_GLOD.. Az A Index: $161 --= BMC_PLC A1 WD 32044 216
ud_Enct Actingle HDIMT - WAR_GLO. . CAxiz A Indew: BOFB Subindes: & --= BMC_PLC_1 | %MD 32044 220
u_statusward IMT WAR_GLOD.. _Axiz A Indes: G041 --= BMC_PLC 1 bl 3 2041224
zi_modes_of_operation_di  [SINT WAR_GLO.. _Axiz A Index: BOGT --= BWMC_PLC_1 SehdB 32041226
£ >

Figure 68: ProProg wt Il - Global variable worksheet with the ProMaster data

The following, in particular, must be heeded:

The device name of the device on the EtherCAT bus in ProMaster is also the name of the
axes in the IEC project in ProProg wt Ill. This means that if you have linked an existing
application (or template) from ProProg wt 11l with the ProMaster project, the names of the
devices in ProMaster may not match those in the IEC project. In this case, there are two
possible solutions:
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1 ProMaster changes the axis names to the device names in ProMaster in the
"MC_AxisVariables" section of the "Global Variables" variable worksheet in
ProProg wt Ill, and the user changes the axis names in the POEs to the device names
in ProMaster (via the ProProg wt Il function "Replace Globally").

2 You change the device names in ProMaster to the axis names in ProProg wt lIl.

In our example, we have given the EtherCAT slave the device name _Axis_A in ProMas-
ter. This is also the axis name from our motion control template used for our IEC project.

This also applies for the cam data set name in the IEC project in ProProg wt lll. This
means that if you link an existing application (or template) from ProProg wt Il with the
ProMaster project, the name of the cam data set in ProMaster may not match that in the
IEC project. In this case, the following applies:

ProMaster changes the cam data set names to the cam data set names in ProMaster in
the "MC_CamDataSet" section of the "Global Variables" variable worksheet in
ProProg wt Ill, and the user changes the cam data set names in the POEs to the cam data
set names in ProMaster (via the ProProg wt Il function "Replace Globally").

4.3.9.2 Exchanging data

A global variable is required for exchanging data between the function modules in the IEC
project on the b maXX controller PLC (BMC-M-PLC-01 or BMC-M-PLC-02), the Ether-
CAT master module (BMC-M-ETH-02) and (via the EtherCAT field bus) the EtherCAT
slave. This variable is also called an axis variable and has an axis name in the IEC
project. Our axis variable has the axis name _Axis_A. We have given our EtherCAT slave
the (same-sounding) name _Axis_A in ProMaster, which is why we do not need to make
any adjustments here.

The same applies for the variable for the cam data, which has the cam data set name
_SetA_512 in the IEC project and ProMaster.

The axis variable and the cam data variable are connected to the motion control function
modules in the IEC project. The machine functions are programmed with the motion con-
trol function modules.

Information on using the motion control function modules is found in the motion control
application manual.

If motion control is used, communication occurs via the axis variable. ProMaster creates
network variables in the IEC project. These are divided into standard network variables
for motion control and, if additional objects were created during configuration of the Ether-
CAT slave, additional network variables for EtherCAT.

The following must be heeded:

The standard network variables for motion control may be read, but not written, by the
user.

They are the standard motion control network variables for the setpoint values:
"u_controlword.." for the control word of the axis

"ud_PoslpSetAngel.." for the synchronization position setpoint an-
gle of the axis

They are the standard motion control network variables for the actual values:
"u_statusword.." for the status word of the axis
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"ud_Enc1ActAngle.." for the synchronization position actual an-
gle of the axis

"si_modes_of operation_display.." for the operating mode of the axis

The additional network variables for EtherCAT are written (setpoint values) and read (ac-
tual values) by the user.

If you created the additional network variables (and their link to EtherCAT slaves) that
were suggested when configuring EtherCAT slave communication in Sections >PD Re-
ceive tab< from page 64 onward and >PD Transmit tab< from page 66 onward, the ad-
ditional network variable for the setpoint values are:

"di_ApplicationParam1.." for application parameter 1 of the axis
The additional network variable for the actual value is:

"di_SpeedActValue.." for the actual speed value of the axis

NOTE

The standard network variables for motion control may be read, but not written, by the user.

The additional network variables for EtherCAT are written (setpoint values) and read (actual
values) by the user.

NOTE

If motion control is used, the network is started automatically via motion control.

NOTE

The network variables must be read and written in the motion control event task.

The network variables must be read and written at every call of the motion control event task.
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APPENDIX A - ABBREVIATIONS

API Applications Programming Inter-
face
ARP Address Resolution Protocol

BACI Baumiiller Component Interface

BM4-O-CAN-03
CANopen-Slave option module at
the b maXX controller from the de-
vice line b maXX drives

DS
DSP
EDS
EMC
EN

Draft Standard

Draft Standard Proposal
Electronic Data Sheet
Electromagnetic compatibility
European standard

EPROM Erasable Programmable Read

Only Memory

BUB Ballast unit ESD Electrostatic Sensitive Device
BUC Baumiuiller feed/return feed unit FTP File Transfer Protocol
BUG Baumdiller converter basic feed HD Hamming distance
unit HTML  Hypertext Markup Language
BUM Baumdller individual power unit HTTP  Hypertext Transfer Protocol
BUS Baumdiiller power module /0 Input/Output
CAL CAN Application Layer ICMP Internet Control Message Protocol
CAN Controller Area Network P Internet Protocol
CiA CAN in Automation IRP Interrupt
coB Communication Object ISO International  Organization for
COB-ID Communication Object Identifier Standardization
CSMA/CD . LAN Local Area Network
garrer Sense Multiple Access / LED  Light Emitting Diode
CSMA/CA LSS Layer Setting Services
Carrier Sense Multiple Access / MAC Media Access Control
Collision Avoidance (011 Open Systems Interconnect
CPU Central Processing Unit PDD Process Data Directory
DC d.c. current PDO Process Data Object
DCF Device .Configuratior? File _ PLC Process Loop Controller (PLC)
DHCP E};ggzlamlc Host Configuration Pro- RAM Random Access Memory
DIN Deutsches Institut flir Normung SAP Service Access Point
e.V. (German Standards Institute) SDO Service Data Object
DP-RAM Dual-port RAM SMS Short Message System
DR Draft Recommendation SMTP  Simple Mail Transfer Protocol
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PLC
SRD
SRDO
TCP
Telnet
UDP
URL
USS
uss®

VDE

WWwW
16#

Programmable Logic Controller
SDO Requesting Device
Safety Relevant Data Object
Transport Control Protocol
Terminal over Network

User Datagram Protocol
Uniform Resource Locator
USS protocol function module

Trademark of Siemens,
universal serial interface

Verband deutscher Elektrotechni-
ker (German Association of Elec-
trical Engineers)

World Wide Web
Prefix for hexadecimal numbers
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by our permanent change management system. Note that all the data/numbers/information that are quoted are current values at the time of printing.

This information is not legally binding for dimensioning, calculation and costing. Before using the information listed in these Operating Instructions as the basis for your own
calculations and/or applications, make sure that you have the latest most current information.

This means that we accept no resonsibility for the accuracy of the information.
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