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Industrial Ethernet | Bandwidth utilization BECKHOFF

= Minimum Ethernet Frame: 84 Bytes!

Ethernet HDR ata Ethernet Frame Payload: min. 46 Bytes

— For Industrial Automation:
usually only a few Bytes per device are needed

— @ 4 Bytes Process Data: Only 4,75% Application Data Ratio

= 2 Frames per device Controller > Device: Output data
Device - Controller: Input data
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EtherCAT Functional Principle: Processing on the Fly  BECKHOFF

* Process data is extracted and inserted on the fly
— One frame for all Slaves
— Minimal protocol overhead via logical addressing
— Assigned automatically by the master during boot-up
— Process data size individual per slave: 1 bit...60 kByte

— Communication completely in hardware: maximum
(+ predictable!) performance
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EtherCAT Functional Principle: Processing on the Fly  BECKHOFF

* Process data is extracted and inserted on the fly
— One frame for all Slaves
— Minimal protocol overhead via logical addressing
— Assigned automatically by the master during boot-up
— Process data size individual per slave: 1 bit...60 kByte

— Communication completely in hardware: maximum
(+ predictable!) performance
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Industrial Ethernet | Switch Delays BECKHOFF

Switches are commonly used for Ethernet

— Almost all Switches use ,Store & Forward”

Line Topology means cascaded Switches

Example: Full frame, 20 nodes in line topology: 2,5 ms!

Internal Internal

d\ntch Internal Switches Switch SW|tch Switch
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Industrial Ethernet | Switch Delays BECKHOFF

Switches are commonly used for Ethernet

— Almost all Switches use ,Store & Forward”

Line Topology means cascaded Switches

Example: Full frame, 20 nodes in line topology: 2,5 ms!

Internal Internal
Switch Internal Switches Switch Switch Switch
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Industrial Ethernet | Addressing BT ooy Neworks

| “ - e
= Ethernet uses addressing by MAC on Layer 2 BMSS = mpiemenation
(-) Device Replacement =

= or TCP/IP on Layer 3/ 4
(-) IP-Address management
(-) Software Stacks involved

192.168.100.5 192.168.100.7
192.168.100.6 192.168.100.8 192.168.100.10 192.168.100.20

NS AU - R
{p—
72-45-7d-bc-82-aa | = 52-4c¢c-5a-bd-cf-95 95-63-5f-2d-ac-bd 78-95-5R82d-ac-fd

34-7A-56-32:88-34' | bd-34-64-8b-{f-97

Logical Addressing

0x10000 0x10004 0x10008 0x1000B 0x20000 0x20020
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Each individual slice can
be an EtherCAT slave!




Industrial Ethernet | Addressing BECKHOFF

» Ethernet uses addressing by MAC on Layer 2
(-) Device Replacement

= or TCP/IP on Layer 3/ 4
(-) IP-Address management
(-) Software Stacks involved

192.168.100.5 192.168.100.7
192.168.100.6 192.168.100.8 192.168.100.10 192.168.100.20
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0x20020

72-45-7d-bc-32-aa 52-4c-5a-bd-cf-95
34:7A-56-32-88-34 bd-34-64-8b-{-97

OOOOOOOOOOOOO

Each individual slice can
be an EtherCAT slave!




Industrial Ethernet | Stack Delays BECKHOFF

I/O Ports

EtherNet/IP—

» |Industrial Ethernet
Protocol Stacksare'|

Device Profile
Application Objects
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Industrial Ethernet | Stack Delays

» |ndustrial Ethernet
Protocol Stacks are

* Processing them needs

TIME

EtherNet/IP—

I/O Ports

Device Profile
Application Objects
(e.g. 1/O)

CIP
Network & Transport

Implicit Explicit
Msg Msg

CIP Message
Encapsulation

Encapsulation
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EtherCAT: Performance Breakthrough BECKHOFF

= EtherCAT Technology Group (ETG) _L‘-
IS worlds largest Fieldbus organization EtherCAT@

— 3770 members (y,ne 2016)
= Qutstanding adoption rate
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EtherCAT — Made by Beckhoff BECKHOFF

EtherCAT Terminals Embedded PC EtherCAT Box

i e e B X

Servo Drives EtherCAT Plug-in Modules  Industrial PC




System overview — Flexible Topology BECKHOFF

Flexible topology Ethernet TCP/IP
<~ Automation suite,
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Integration of legacy fieldbus systems BECKHOFF

= High bandwidth utilization allows integration of underlying
fieldbus technologies into the EtherCAT process image

— Fieldbus master or slave
= Migration path for machine builder
» Small Embedded PC solutions with maximum flexibility
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exXtreme Fast Control Technology
for higher production efficiency BECKHOFF




XFC technologies

EtherCAT - Distributed clocks BECKHOFF

= Time synchronization integrated in slave hardware
EtherCAT Slave Controller

— Shifting accuracy to the 1/O level

Distributed absolute
system synchronization M
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EtherCAT — Backbone for eXtreme Fast Control XFC BECKHOFF

eXtreme Fast Communication

EtherCAT.



XFC in practice BECKHOFF

Digital cam

Printer position control

Closed-loop control

Linear path control Part tracking
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Measurement technology BECKHOFF
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Condition Monitoring

BECKHOFF
EK1100

EtherCAT.

BECKHOFF
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Robotics BECKHOFF
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