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In this paper, Ethernet for Control Automation
Technology (EtherCAT) is introduced, including the
basic principle of the system architecture, datagram
of EtherCAT, Distribute Clock and so on. MSL of
ITRI wused real-time operating system RTX,
EtherCAT Master Stack and existing motion control
library to build a pure software control platform of
EtherCAT. Digital Servo Motion Control were

implemented with the EtherCAT protocol.
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MTU: max. 1514 Byte
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" 48 Bit 48 Bit 16 Bit 16 Bit 48 -1498 Byte | 32 Bit
Destination Source EtherType Header EtherCAT Datagrams CRC
| | ™ / g :
| Embedded in Standard Ethernet ! : ‘ ! ! !
| Frame, EtherType 0x88A4 | | I...n EtherCAT | |
: ! | Datagrams : .
: | i i |
| | | | |
i 160 Bit 64 Bit | 16 Bit | 48 -1470 Byte | |
Ethernet H. IP Header UDP H. | Header EtherCAT Datagrams CRC
:
Or: via UDP/IP :
|
|

UDP Port 0x88A4 11Bit 1Bt 4Bit

Length Res. Type
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©PR[ I EtherCAT Introduction, http://www.ethercat.org
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* add 1~32 padding bytes if Ethernet frame is less than 64
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Win32 Process Linked with RTX

Rtapi_w32

Win32 Subsystem

RTSS Process
or RTDLL

Windows Kernel

Device Drivers

Windows HAL

Windows
Processor

Windows

Processor x86 Hardware Platform

RT-TCP/IP
and Stack

RTX-RTSS (Real-time Subsystem)

RTX HAL Extension

RTSS RTSS RTSS
Processor

7
SMP-Enabled RTX B3R HEE
Hard Real-Time Platform
[6]
DIRSUE

RTX2011-Data-Sheet,
RTSS Process
or RTDLL

RTX USB
Stack
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RTSS Process
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Processor Processor
X+1 X+2 31
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9.2 EtherCAT Master Stack

7} EtherCAT Master Stack Elfﬁf'zfﬁﬁ » Acontis *
'F[JE THi® ik I35 FE] 58 5 5% EtherCAT master ﬂjrﬁL ’§| )
e 45! [[[Eﬁ Iﬁ:ﬂj OS » Fl Hpiu qu% 1" RTX 2

ﬁ%‘[' 8 1 EC-Master Elflﬁﬁ\’ gﬂ’,ﬁ#ﬁq‘?ﬁ' o FIAT EJHE?JT
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Application

Process Data (PD) Image description

Process Data Mailbox

XML

EtherCAT Network
Information (ENI) File

Optimized
Real-Time Ethernet

EtherCAT Master Core

Operating
Standard Ethernet MAC

Driver with direct
HW access

System
Adaptation

8 EC-Master RUENEEZRIERE [7]
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Master Core iF;;T‘E SN R ”EJ FF[[JT’? ENI
(EtherCAT network information) ffff %" iy XML
Parser> Process Data Image [[[f- FffiiFﬁ 5 2El EtherCAT
FreverR] » BT Fﬁfg Mailbox UL EJ[J%EF’*‘,
T+ Mailbox servers EI’I’HI 0

ENL AR 55 1 FESIHTIRET EtherCAT 5345y
Bl OB L ENL R 5 A A
EtherCAT Configurator - 7+ EtherCAT Configurator
o E R PG RTX R AV
Bl PC RGO SEHIFE 1
EtherCAT Configurator i’ l}}ﬁ}‘ﬁ?”ﬁ (et @fﬁﬁ'l@%&
f;',’ o i H | H " 2% CANopen {7 Ef[ {5 gu- 40
ot Fﬁ |5 ﬁf‘rﬂ"ﬁfm ’:'I’?ﬁ[ﬁlﬁﬁg PDO (process data
objects) o &1 — f’ﬁfﬁﬁ ) Frev Fﬁ flit rf{f—fﬁ
&S ﬁ.lﬁﬁa?j » PDO EL{fli ™ | A & i & PJEI’?%‘TEI
PRACERR] BTN S B g
Controlword (6040h) - Target position (607Ah) -
Statusword (6041h) ~ Position actual value (6064h)..

EHE SRy R 3 TV Export Configuration

B R i R e

File - f{f'fiji s ENTAIR -

9.3 CANopen Over EtherCAT

P etfoflT > YIRS EtherCAT Frp{H
pUsSFEEH et > I'] CANopen Over EtherCAT
{ﬁﬁlﬂ@lﬁl Bl iﬁﬁﬂﬁ ilq*j,T‘ifj% CiA402 pufz E(CAN
in Automation [8])° CANOpen 7+ Mode of Operation
(6060h)-H £ 8 A=Y » E (1 CSP (cyclic sync
position mode) ~ CSV (cyclic sync velocity mode) ~
CST (cyclic sync torque mode)ﬂﬁ%&’@éﬁgﬁﬂﬁﬂ o,
TV AR - SR - T
2o BT PSS RS 5 CSP AN R
gL < Y 9 FA- T TxPDO T Emﬁ[s;'} P 2RI
Controlword (6040h) - Target position (607Ah) >
RxPDO Elflﬁﬂﬁ ) EIJFA'[ Statusword (604 1h) ~ Position
actual value (6064h) °

Pt > CiA402 H5577 15 FE[ISR RURIAB
i/Dﬁ%‘\' 10 5= » 7' I'J % Homing Method (6098h)7

f
o EH M ﬁ'%‘%f/[l Homing Speeds (6099h) » Homing

III =
Target position (607Ah) .| Position .| Velocity .| Torque
"l control "l control "] control
A A 4

Torque actual value

A

(6077h)

Velocity actual value

A

(606Ch)

Position actual value
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