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1.2 EtherCAT protocol

The EtherCAT protocol is optimized for process data transfer and is transported directly within the
Ethernet frame thanks to a special Ethertype. It may consist of several EtherCAT telegrams, each
serving a particular memory area of the logical process image which can address up to 4 gigabytes in
size. The data sequence is independent of the physical order of the Ethernet terminals in the network;
addressing can be in any order. Broadcast, Multicast and communication between slaves are
possible. Direct Ethernet frame transfer is used in cases where maximum performance is required and
the EtherCAT components are operated in the same subnet as the controller.
However, EtherCAT applications are not limited to a single subnet: EtherCAT UDP packages the
EtherCAT protocol into UDP/IP datagrams. This enables any control with Ethernet protocol stack to
address EtherCAT systems. Even communication across routers into other subnets is possible. In this
variant, system performance obviously depends on the real-time characteristics of the control and its
Ethernet protocol implementation. The response times of the EtherCAT network itself are hardly
restricted at all: the UDP datagram only has to be unpacked in the first station.
In addition to data exchange according to the master/slave principle, EtherCAT is also very suitable for
communication between controllers (master/master). Freely addressable network variables for
process data and a variety of services for parameterization, diagnosis, programming and remote
control cover a wide range of requirements. The data interfaces for master/slave and master/master
communication are identical.
For slave to slave communication, two mechanisms are available. Upstream devices can
communicate to downstream devices within the same cycle and thus extremely fast. Since this
method is topology dependent, it is particularly suitable for slave to slave communication relationships
given by machine design - e.g. in printing or packaging applications. For freely configurable slave to
slave communication, the second mechanism applies: the data is relayed by the master. Here two
cycles are needed, but due to the extraordinary performance of EtherCAT this is still faster than any
other approach.
EtherCAT only uses standard frames according to IEEE802.3 - the frames are not shortened.
EtherCAT frames can thus be sent from any Ethernet MAC, and standard tools (e.g. monitor) can be
used.






















