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EtherCAT System Architecture EC = Master
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EC-Master Architecture EC = Master

Process Data (PD) Image description

XML Parser Process Data Mallpox
Image Services

EtherCAT Network
Information (ENI) File

Optimized
Real-Time Ethernet

EtherCAT Master Core

Driver with direct
HW access

Operating System
Adaptation

“No full-blown
OS required”

Standard Ethernet MAC
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EC-Master: Building Blocks EC = Master

EC-Master according to ETG.1500 Master Classes Directive

' ) . ) . )

Feature Pack Feature Pack Feature Pack
Cable Redundancy Hot Connect Remote Access
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\ Superset ENI EoE Endpoint Master Obj. Dict. J
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EC-Engineer: Overview

e Onesingle tool for EtherCAT configuration and diagnosis

e Perfect supplement to EC-Master

e Import of EtherCAT Slave Information (ESI) files
e Export of EtherCAT Network Information (ENI) file

e Register here to get a free evaluation version:
http://www.acontis.com/eng/products/downloads/index.php

EC ™ Master

acontis
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= EC-Engineer [DATemp\config.ecc]
Fle View Settings Help

EtherCAT Network-Editor
= | Bus (Class-A Master)
~ 1l Slave_001 [EK1100] (0001)
" Slave_002 [EL2008] (0002)
" Slave_003 [FL2008] (0003)
¥ Slave_004 [EL1008] (0004)
i Slave_005 [EL1008] (0005)
i Slave_006 [EL4132] (0006)
lave_007 [EL3162] (0007)
8 Slave_008 [EK1122-0080] (0008)
~ B Slave_009 [VIPA 053-1ECO00] (0009)
11001 : Terminals [032-18B30]
11 002: Terminals [022-18620]
G 003 : Terminals [040-1CA00]
] 004 : Terminals [050-18A00]
1., Axis 1 (0010)
¥, Axis 2 (0011)
1L, Juds 3 (0012)
i, Axis 4 (0013)

| | Classic View |Flat View |

Short Info o
Information
Name Axis 1
Description SGDV-ES EtherCAT(CoE) SERVOPACK Re
Vendor

Vaskawa Electric Corporation (0x539 / 13

Master/Bus: 1 | Slaves: 17

(E=E(HoH =
| General [PDO Mapping | Variables | Advanced Options | Distributed Clocks | Init Commands | Cof Object-Dictionary |
Address
Station Address 10
Information
Name Asis 1
Description SGDV-ES EtherCAT(CoE) SERVOPACK Rev3
Vendor Yaskawa Electric Corporation (0x539 / 1337)
Product Code 0x2200002 (35651586)
Revision Number 0x30005 {196613)
ESI File C\ProgramData\ECEngineer\EtherCAT\Yaskawa SGDV-ES_CoE rev3.05.xm|
Topology
Connected Devices [PORT B] - Axis 2 (0011)
Predecessor Device Slave_009 [VIPA 053-LECO0] (0009) [PORT B] ]

Messages >R
Severity | Time  Message

@ INF 081706 Configuration saved to DATemp\config.eec
©/INF 080729 EC-Engineer ready. Version 0.9.9

Mode: CONFIG | EXPERT



http://www.acontis.com/eng/products/downloads/index.php

EC-Engineer Operating Modes EC »Master

Offline Configuration:
(In the Office)

1315151
| EtherCAT I] [I I] [I

Online Configuration:
Slaves connected to
Engineering System

HHH
veser) cowrcst ||

Remote Configuration:
Slaves connected to
Target System

1000
] o EHHHD

Remote Diagnosis:
Slaves connected to
Target System
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Generate bus configuration with EC-Engineer EC = Master
Step 1: Connect EtherCAT Slaves

e EC-Engineer comes with an integrated EtherCAT master for scanning the connected
EtherCAT slaves

e Every Ethernet Network Interface with an valid Windows driver can be used
e Asecond, dedicated Network Interface for EtherCAT is recommend
e Warning: Do not connect any EtherCAT slaves to your Office LAN

EtherCAT.

e IRIsISISIRIgl
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Generate bus configuration with EC-Engineer EC = Master
Step 2: Install and start EC-Engineer

EEC—Engineer [--1 o ]

Fle View Network Settings Help

BT C——
. =

Device Editor
[ Start Page |
EC ™ Engineer

= EtherCAT Master Unit (Class A)
= EtherCAT Master Unit (Class B)
wb EtherCAT Master Unit (Beckhoff CxX5000)

Offline Configuration
In the Office

oo |
DD |] n [I |] g::r:azecgno:jc?elj;:nhg:ginemng System
EHHHH

_______ TP EtherCAT I:I |:| [I [| |] Slaves ;lnc:enctﬁg:lut?met System

"""" ]
mlfi

e FrnaICAT D n [I n [l Slaves ;al?ni:?tenﬁfﬁrget System

FhAARLLEETRL D
l Classic View |Flet View || Topology V’m|
Messages ~ 1
Information Severity Time  Message
[ | || € INF  16:45:01 EC-Engineer ready. Version 2.4.0
[ |
Networks: 0 | Slaves: 0 | State: . - | Mode: CONFIG | STANDARD

Al .
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Generate bus configuration with EC-Engineer
Step 3: Select “Online Configuration” and EC = Master

“EtherCAT Master Unit (Class A)”

EEC—Engineer [--1 o ]

Fle View Network Settings Help

BT C——
. =
Device Editor

| start Page |

EC ™ Engineer

Add Master Unit Getting Started
= EtherCAT Master Unit (Class A)

[Bl Select Master Unit Dialog X Offline Configuration
In the Office

Select the desired master unit from the list:
| EtherCAT Master Unit (Class &) [v]

cooon |

0K Cancel D |] n [I |] g:\.lr:a:ecgno:jc?e:lr:nhg:gineaing System
Ol

EHHHH

_______ TP EtherCAT I:I |:| [I [| |] Slaves ;lnc:enctﬁg:lut?met System

"""" ]
mlfi

e FrnaICAT D n [I n [l Slaves ;al?ni:?tenﬁfﬁrget System

FhAARLLEETRL D
l Classic View |Flet View || Topology V’m|
Messages ~ 1
Information Severity Time  Message
[ | || € INF  16:45:01 EC-Engineer ready. Version 2.4.0
[ |
Networks: 0 | Slaves: 0 | State: . - | Mode: CONFIG | STANDARD

Al .
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Generate bus configuration with EC-Engineer EC = Master
Step 4: Choose network adapter from list and press “Select”

=10l x|
Fle View Network Settings Help
= . Diagnosis Mode
. =
Device Editor
. Class-A Master | Master |
General
Unit Name | Class-A Master |
Cycle Time [us] | 1000 §|
Source MAC address | |
Slaves connected to local system
Network Adapter | EtherCAT2 ( Realtek RTL8168C(P)/8111C(P) Family PCI-E Gigabit Ethernet NIC (NDIS 6.20) }
Select
Slaves connected to remote system
IP Address 127.0 .0 . 1
Port | 6000
Master-Instance |ﬂ select
Master-Instance of the remote system|
l Classic View |F|Bt View || Topology View |
Messages ~
Information Severity Time  Message
Name | Class-A Master | || @ INF 16:45:01 EC-Engineer ready. Version 2.4.0
Descrintion | Cth e AT Rl 1 it S 0 |
Networks: 1 | Slaves: 0 | State: . . | Mode: CONFIG | STANDARD

aconti
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Generate bus configuration with EC-Engineer
Step 5: The found slave devices are listed in the tree

EC « Master

~ioix
File  View  Network Settings Help
[ s R
: | 7]
Project Explorer Device Editor
- . Class-A Master [Master Process Data ]magel
* i slave_1001 [EK1100] (1001)
B Slave_1002 [EL2004] (1002) General
B slave_1003 [EL2004] (1003) Unit Name | Class-& Master
il Slave_1004 [EL1014] (1004) Cydle Time [us] 11000

il Slave_1005 [EL1014] (1005) Source MAC address
B slave_1006 [FL4132] (1006)

"1, slave_1007 [EK1110] (1007}

|00-0A-CD-16-BD-DD

Slaves connected to local system
Network Adapter | EtherCAT2 ( Realtek RTL8168C(P)/8111C(P) Family PCI-E Gigabit Ethernet NIC (NDIS 6.20) )

|
V]
|
[

Slaves connected to remote system

1P Address 7.0 .0 .1
Rt 6000
Master-Instance o

I Classic View |F|at View ” Topology V’ml

Shot Info — 5

Fy

Information severity  Time Message
Name |dass—A Master | (1) INF  16:49:01 Master state change from "Unknown' to “Init’
Descrintion | Ebh i AT Mt ar Linit £ ee A | s il

Metworks: 1 | Slaves: 7 | State: .+ . | Mode: CONFIG | STANDARD

Al y .
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Generate bus configuration with EC-Engineer EC = Master
Step 6: Export ENI file

=10l x|

Fle View Network Settings  Hel
[ comenre e T
=

E:qmrts ENI file of selected device |t L AN
| Master | process Data lmagel

- Ij Sla\.ne_luul [EK1100] (1001)

B slave 1002 [EL2004] (1002) General
B Slave_1003 [EL2004] (1003) Unit Name | Class-A Master ]
i| slave_1004 [EL1014] (1004) Cyde Time [us] | 1000 E
i slave_1005 [EL1014] (1005) Source MAC address [00-0A-CD-16-80-DD |
B slave 1006 [EL4132] (1006)
¥, slave_1007 [EK1110] {1007) slaves connected to local system
Network Adapter | EtherCAT2 ( Realtek RTL8168C(P)/8111C(P) Family PCI-E Gigabit Ethernet NIC (NDIS 6.20) ) ]
Slaves connected to remote system
1P Address 927.0 .0 . 1
Port |s000
Master-Instance |D
I Classic View |F|Bt View “ Topology V’ml
Shor nfo -
Information Severity Time Message a
Name |Class-A Master | €&  INF 16:49:01 Master state change from "Unknown' to 'Init’ i
Descrintion | Ebh AT Rtmrdme 1t e Y T Wl
Networks: 1 | Slaves: 7 | State: . . | Mode: CONFIG | STANDARD
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Generate bus configuration with EC-Engineer
Step 7: Switch to “"Diagnosis Mode” and set state
to OPERATIONAL

EC « Master

=EC Engineer [--] o ] 1|
Fle View Network Settings  Hel
T T e

| 3|

E:qmrts ENI file of selected device |sL2 . R,

- Ij Sla\.ne_luul [EK1100] (1001)

| Master | process Data lmagel

B slave_1002 [E12004] (1002) General
B Slave_1003 [EL2004] (1003) Unit Name | Class-A Master ]
i| slave_1004 [EL1014] (1004) Cyde Time [us] | 1000 E
i slave_1005 [EL1014] (1005) Source MAC address [00-0A-CD-16-80-DD |
B slave 1006 [EL4132] (1006)
", slave_1007 [EX1110] (1007} Slaves connected to local system
Network Adapter | EtherCAT2 ( Realtek RTL8168C(P)/8111C(P) Family PCI-E Gigabit Ethernet NIC (NDIS 6.20) ) ]

EC-Engineer ﬂ
a—
Do you want to set the master state to OPERATIONAL?
= -
MNein Abbrechen
I Classic View |F|Bt View “ Topology V’ml
Short Info ~ 1} Messages -
Information Severity Time Message =
Name |Class-A Master | €&  INF 16:49:01 Master state change from "Unknown' to 'Init’
Descrintion [FEIETY I S Y | e L il

Neiwarks:l|5lm:? |

acon
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Generate bus configuration with EC-Engineer EC = Master
Step 8: Bus is OPERATIONAL

T=TE
Fle View Network Settings Help
/% Configuration Mode | ~_! Diagnosis Mode
Devie Edtor -
- @ Class-A Master <connected> I General | Process Data Image “ Watch istl
* @ slave_1001 [EK1100] (1001)
& slave_1002 [EL2004] {1002) sE 3k
@ slave_1003 [EL2004] (1003) Cinrentsiate 0 |
@ sSlave_1004 [EL1014] {1004) Requested State op |
@ slave_1005 [EL1014] (1005) Init
@ Slave_1006 [EL4132] (1006) Change State Pre-Op Safe-Op
& Slave_1007 [EX1110] (1007)
Information Frame Counter
Mumber of found slaves |7 | Sent frames |52532 |
Number of slaves in configuration |7 | Lost frames o |
Number of DC slaves |ﬂ | Cydic frames |52416 |
DC in-sync |- | Agydic frames [116 |
Topology Ok |‘res |
Link Connected |‘res |
Slaves in Master State |ves |
l Classic View |F|Bt View || Topology V’m|
Messages ~ 1
Information Severity Time  Message .
Name | Class-A Master | | @ INF 16:52:50 Master state change from 'Safe-Op’ to ‘Op'
Descriotion [P PR Ty = P | = . . R ol
Networks: 1 | Slaves: 7 | State: & & | Mode: DIAGNOSIS | STANDARD
Al y .
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Generate bus configuration with EC-Engineer EC «Master
Step 9: Switch back to “Configuration Mode” and Exit

15/

View  Metwork Settings  Help |

B8 Diagnosis Mode

Device Editor

[ Master | Process Data Image

General
Unit Name |Ciass-A Master
Cycle Time [us] | 1000
Source MAC address |m—DA—(D—16—BD—DD

Slaves connected to local system
fletwock ddapies | EtherCAT2 ( Realtek RTLB168C(P)/8111C(P) Family PCI-E Gigabit Ethernet NIC (NDIS 6.20) )

g
L.
B |ag |

Slaves connected to remote system

R 7.0 -0 . 1
Bock |s000
Master-Instance |D
I Classic View |F|d: View ” Topology V’ml
Short Info » 11 | Messages ~ 0
Information Severity Time Message ‘
Name |Class- Master | €  INF 16:53:27 Master state change from 'Op’ to “Init
Description [P Linit £ daee 0 | s ul
Networks: 1 | Slaves: 7 | State: . . | Mode: CONFIG | STANDARD

aconti
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Install the EC-Master EC

e Extract/Install the EC-Master by running setup.exe
— Note: Some platforms as ZIP/tar.gz archive, not as setup.exe

e The documentation including this Quick Start Guide is in folder "Doc”
e Thereisan EC-SlaveTestApplication starter in the Windows start menu

acontis
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Operate slaves with EC-STA Slave Test Application EC = Master
Step 1: Start EC-STA from the start menu and configure

—Ioix

File Leg Help

Configuration | Master | Siave | Process Data | CoE | FoE | AoE | SoE | EEPROM | Notfications | DemoMotion
— Master Settings
{* Local
Master Cycle Time (usec): IEDDD 3: ™ Use Soft Realtime Timer
Link Layer ol Redundancy Link Layer
I‘Mn PCAP = I WinPCAP
Adapter :[IBh CATZ j 1 Adapter : IEDE j
Mode : [Poling = Mode : [Paling 2l
[F Enable Remote API Server RAS Port: [5000 = 2 ]
" Remote
IP-Address: |127.0.0.1 Port : IEE:: j |'"1EISTBF-|I'ISTEIHCBIE Eﬁ ™| Download configuration
— BtherCAT Network Information file (ENI)
ElE
- |D:\enim| 3 | Create with EC-Engineer
acontis =
t' | The ENIfile can be generated with an BtherCAT Corfigurator such as our EC-Engineer. An evaluation version can be downloaded from
B ' 1 L'-\ www.acontis.com
Chnologie®

Masterstate: . Unknown | Mot Operational Slaves : 0000 | Frames Lost : 0 | Cydic WKC Errors : 0

acontis
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Operate slaves with EC-STA Slave Test Application EC = Master
Step 2: Initialize and set master state to operational

il

File Log Help

B @ Master Corfiguration  Master | Slave | Process Data | CoE | FoE | AoE | SoE | EEPROM | Notfications | DemoMotion
@ Slave_1001 [EK1100]
@ Slave_1002 [EL2004] r— Initialize Master with corfiguration parameter

[ l Intialize |] De-Initialize: |
_ — Master State
‘... Slave_1007 [EK1110] | reop | Sdeon ” — 5 ]
Current State : IDF State Change Timeout
Requested State : [OP [15.000 =
— Bus Topology

Scan Bus | Scan Bus Timeout : |3_|}Dﬂ 3:
Connected Slaves : I? Corfigured Slaves : I?

Result : SUCCESS

acontis

"Sehnblogies

EC-Master WZ2.8.1.01 (Eval) for Windows_xB& Copyright acontis technologies GmbH 8 2016 ;I
EcLinkOpen(): Use WinPcap version 4.1.2 (packet.dll wersiomn 4.1.0.2980), based on libpcap version 1.0 branch 1 0 _relOb (20021008}

EcLinkOpen() : Use network adapter "Realtek RIL21&BC/8111C PCI-E Gigabit Ethermet NIC™

Unlicensed wersion, stop Sending ethernet frames after &0 minutes!

Bus scan successful - 7 slaves found

Master state changed from <UNEMNOWMN> to <INIT>

Master state changed from <INIT» to <PREQOP>

Master state changed from <FREOP*» to <SAFEOP>

Mzster state changed from <SAFEQE> to <OP>

Masterstate: ‘Dperaﬁonal | Mot Operational Slaves : 0000 | Frames Lost : 0000 | Cydlic WKC Errors : 0000

acontis
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Operate slaves with EC-STA Slave Test Application EC = Master
Step 3: Do further tests, e. g., flashing outputs

-Iolx]

File Log Help

- @ Master Corfiguration | Master Slave | Process Data | Cof | FoE | AcE | SoE | EEPROM | Notfications | DemoMotion |
] Slay n_1 o0 [l:l-ﬁ‘ln

. — ESC Register / Memory
[ 1 . Slave_1002 [EL2004] Slave (Fixed Address) : |1Dﬂ2 Offset mﬁ!ﬂim Data Size - m
- Slave 1003 [EL2004) — Sl Shate
) Slave_1004 [EL1014] . _ Timeout : IBDDEI 5:
4@ Slave_1005 [EL1014] m_ | Peop | sde0p | Opersional | wits ||
@ Slave_1006 [EL4132) | Fw e |
@ Siave_1007 [EK1110] Boot Strap State Change Timeout | 3.000 5 Read I
Current State IDF‘ Requested State IDF‘
— Process Data
Status INo emor —Output
i Si / Bit
r— Slave Information |l]{:]ﬁ,-?:dﬁ (Byte / Bits) Iq] 4?3:55'[5 s) [I_Fla sh 2 ]
Device Name :  [Slave_1002 [EL2004] : ' |
Vendor 1D : Il]:2
Productcode ICI::?D431]52 _.! ESC N
ol oqETtam o Jt
Revision : ICI:‘H[I]]]
Serial : )
Address - Il]::BE.Pl Distributed Clocks
. Hlizs - Il]:d] [T 328t ¥ e4Bit
aconl I s Corfig Address : Il]xSE.F\ System Time Difference (52C):
te ] v HotConmect ——— I 0 ns
ehnﬁiogles . ¥ Present ™ HC Group
EC-Master WZ_.8.1.01 (Ewal) for Windows x86 Copyright acontis technologies GmbH @ 201& ;I

EcLinkOpen(): Use WinPcap version 4.1.3 (packet._dll versiom 4.1.0.2380), based on libpcap version 1.0 branch 1 0 rellb (20091008}
EcLinkOpen(): Use network adapter ™Realtek RTLE1&BC/8111C PCI-E Gigabit Ethermet NIC™

Unlicensed wersion, stop sending ethernet frames after &0 minutes!

Buz scan successful - 7 alaves found

Master state changed from <UNENOWN> to <INIT>

Master state changed from <INIT> to <PREOP>

Master state changed from <PREOPE> to <SAFEOQE>

Master state changed from <SAFEOP*» to <OB>

Masterstate: ‘Dperaﬁonal | Mot Operational Slaves : 0000 | Frames Lost : 0000 | Cydlic WKC Errors : 0000

acontis
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Connect EC-Engineer with EC-STA Application EC ~~»Master
Step 1: Start EC-Engineer and select "Remote Diagnosis”

EEC-Engineer[--] _|Elli|
Fle View Network  Settings Help

“, Configuration Mode [Il™ | B=. Diagnosis Mode
§ ) =]
Device Editor

[ Start Page ]

EC ™ Engineer
Add Master Unit Getting Started

a+ EtherCAT Master Unit (Class A)
= EtherCAT Master Unit (Class B)
=+ EtherCAT Master Unit {Beckhoff CxX5000)

Offline Configuration
In the Office

CHHHH
I:l |] [| I] |] g:\.lr:a:ecgno:fc?eljﬂ?ohgzgineaing System

O

0001 |
_______ e atvercar [ <[] ;?u::t ;nc:enc?:dut? 'tr':r';et System

"""" O

— CHFIAHD
[ E ewwrcar ([ :—,‘EL'Q:‘ ;.?r;??tengfﬁrget sém}
[l

l Classic View |F|at View || Topology View |

Messages - 1
Information Severity Time Message
[ | || # INF 17:00:16 EC-Engineer ready. Version 2.4.0
[ |
Networks: 0 | Slaves: 0 | State: . . | Mode: CONFIG | STANDARD

aconti
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Connect EC-Engineer with EC-STA Application EC ~~»Master
Step 2: Choose “Slaves connected to remote system”

i1
Fle View Network Settings Help
T p——
. =
Device Editor
. Class-A Master | Master |
General
Unit Name | Class-A Master |
Cydle Time [us] | 1000 EI
Source MAC address | |
Slaves connected to local system
CELIIR AT | EtherCAT2 ( Realtek RTL8168C(P)/8111C(P) Family PCI-E Gigabit Ethernet NIC (NDIS 6.20) )
Select
Slaves connected to remote system
TRRdilie=s 27.0 .0 . 1
Port |6000
Master-Instance |ﬂ select
(Classic View |F|Bt View ” Topalogy V’ml
Short Info - 1
Information Severity Time  Message
Name |Class-A Master | || #® INF  17:00:16 EC-Engineer ready. Version 2.4.0
Descrintion | Ebh AT htmrdme 1 it e Y |
Networks: 1 | Slaves: 0 | State: . . | Mode: CONFIG | STANDARD

Al y .
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Connect EC-Engineer with EC-STA Application EC ~~»Master
Step 3: Check input or output variables

=
File  View  Network Settings Help
E}{Cunﬁguratiml‘dude P [~ 1 Diagnosis Mode
v @ Class-A Master <connected> [ General | Variables JESC Register | EEPROM | Extended Diagnosis | DC Diagnosis
* @ Slave_1001 [EK1100] (1001} b
| @ slave_1002 [EL2004] (1002) | Variables
@ Slave_1003 [EL2004] (1003) Name Datatype  Group Info  Offset ~ size  Value Forced
@ Slave_1004 [E11014] (1004) ‘51.1\!&_102 [EL2004].Channel 1.0utput IBD{)L |[Default] |DUT: D.ﬂlD.l |0 | |
@ Slave_1005 [EL1014] (1005)
@ Slave 1006 [E14132] (1006) Slave_1002 [EL2004].Channel 2.0utput BOOL  [Default]  OUT: 0101 1 m|
@ Slave_1007 [EK1110] (1007) slave_1002 [EL2004].Channel 3.0utput BOOL [Default]  OUT: 0.2 01 0 m]
Slave_1002 [EL2004].Channel 4.0utput BOOL  [Default]  OUT: 0.3 01 0 O
Chart
o |
Edit Variable Add to watch list
Value: |Fa|5e EI Force
Classic View |F|at\|"|e'|-r || Tepology view |
Short Info v 1
Information Severity Time Message
Name |Slave_1002 [EL2004] | 1@ INF  17:00:16 EC-Engineer ready. Version 2.4.0
Descriotion | Bl 20nA Arh Fin Ouskoesk HAV 0 EA |
Networks: 1 | Slaves: 7 | | State: o @ | Mode: DIAGNOSIS | EXPERT

Al y .

acon
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Next Steps EC = Master

* Run EcMasterDemo on your target system
—> See EC-Master User Manual Chapter 2 “Getting Started”
— 2.3 Operating system configuration
— 2.3.1Link Layer selection
— 2.4 Running EcMasterDemo

e Learn more about EcMasterDemo and the application framework
—> See EC-Master User Manual Chapter 3.1 “Application Framework”
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