


Target group

¢ Ethernet for Control
Automation Technology

* Motors, actuators,
Sensors

* Real time data

* Hardware compatible

EtherCAT.
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Min. telegram length (0...46 byte user data)* = 6.08 pis
Max. telegram length (1,500 byte user data)* = 122.40 ps

*incl. Preamble and VLAN-Tag
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Min. telegram length (0...46 byte user data)*
Max. telegram length (1,500 byte user data)*

0.06 s
1.22 pis

*incl. Preamble and VLAN-Tag



Functionality

Ethernet
EtherCAT Data FCS

* Ethernet protocol ‘ ‘

EtherCAT Padding
+  Slave only responds EtherCAT Datagrams
* Internal clocking in slaves

Datagram 1 Datagram 2 - Datagram 15
On the fly |

Datagram Working




Topology

o e * Flexible

* Full-Duplex
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EtherCAT.



7 Layers

EtherCAT®




Ether CAT(control automation Ethernet/IP (Industrial protocol) PROFINET (Process field network)
technology)

Definition:
Communication
protocol

for industrial
ethernet network

Features

Application

Master-slave protocol which is high  Uses the normal TCP from ethernet

speed and deterministic while
processing data

* Processes on the fly

* Cycle time up to 100micro
seconds

* High bandwidth and
low latency and jitter

* No collisions of data

* Flexible topology and no hubs
and switches

Often used in robotics,
semiconductor manufacturing,
machine control etc

but works on level 5,6 and 7 of OClI
model to exchange data

Needs to ingest data and process
Cycle times up to 10ms

Lower bandwidth, higher latency
and jitter

Requires hubs and switches

Not adapted to data collision

Cannot be used for high-speed
applications thus very common to use
for data acquisition, diagnostics etc

Designed to exchange data and uses
common ethernet for its
communication medium

* Precise cyclic
time(31.25 microseconds) due to
direct transfer to ethernet frames
* Requires switches, sensors
* Real time and Isochronous time
e Coexists and integrates

used for automobile automation,
manufacturing etc



Can only have ASIC needed for

one master. the slave unit.




Market share and
popularity

2022 Industrial Network Market Shares
according to HMS Networks

Annual growth: 10%

Fleldbus 27/ (28]

CANopen
Annual grow &%

DeviceNet Other
4% Fieldbus

CcC-Link 5%
4%

EtherNet/IP
17%

Modbus-RTU
5%

PROFIBUS DP

™ PROFINET
17%

Other Wireless

Industrial Ethernet: 66% (65)

{4
7

Market research
Surveys and feedbacks
Sales data

Collaboration with companies and conferences for insight

Other Fieldbus 5%

Fieldbus: 24% (27 ~ CANopen 2%
Annual growth: -5% DeyiceNet Tk

CC-Link 3% 8

Bluetooth 1% ’
Wireless: 8% (7] w

Annual growth: +22% Other E“‘Ef”f“

PROFINET 18%

Other Wireless 2%
EtherNet/IP 18%

CC-Link IE Field 3%
POWERLINK 3%

Industrial Ethernet: 68% [66]

Annual growth: +10%

EtherCAT.



Sources

* https://www.rtautomation.com/technologies/ethercat/ (02.10.23)
e https://www.anybus.com/technologies/industrial-ethernet/ethercat

* https://www.analog.com/en/products/landing-pages/001/introduction-
ethercat-tieldbus.ntml (09.10.23)

* https://www.elprocus.com/ethercat/ (09.10.23)

* https://infosys.beckhoff.com/english.php?content=../content/1033/ax2000
-b110/htmli/bt ec wiring.htm&id=6164175449606470319 (09.10.23)

* https://www.icpdas.com/en/product/guide+industrial  Communication+E
therCAT+Junction and Converter (22.10.23)

e https://www.ethercat.org/en/why use ethercat.htm (22.10.23)
* https://www.ethercat.org/en/technology.html (22.10.23)
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