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ABOUT THIS DOCUMENT

1 ABOUT THIS DOCUMENT

The purpose of this application note is to provide practical instructions on configuring CFW900 frequency
converter for operation in an EtherCAT network using PC-based TwinCAT 3 automation software.

This document is meant for trained personnel working with the described equipment and EtherCAT networks,
and requires basic knowledge of automation and programmable logic controllers, in particular about Beckhoff®
TwinCAT 3 software.

1.1 REFERENCE DOCUMENTS

This application note was developed based on the following documents and tools:

Document / Tool Version Author
CFW900 User’s Manual 10008985516 / 02 WEG
CFW900 Programming Manual | 10008985492 / 03 (1.08.xx) WEG
CFW900 Anybus User’s Guide 10011171364 / 00 WEG
TwinCAT Automation Software 3.X BECKHOFF
WPS 3.00 WEG

1.2 DISCLAIMER

The information in this application note is given as a hint and orientation for the use of WEG Automation products.
WEG Automation does not assume any liability arising out of the application or use of any product, product
function or instructions describe herein, neither does not convey any license under its patents rights, nor the
rights for the others.

WEG reserves the right to make changes without further notice to any product and information herein to improve
reliability, function or design.

1.3 TRADEMARKS

Anybus® is a registered trademark of HMS Networks.
EtherCAT® is a registered trademark of Beckhoff Automation GmbH.
TwinCAT® is a registered trademark of Beckhoff Automation GmbH.

Windows® is a registered trademark of Microsoft Corporation.
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ABOUT THIS DOCUMENT

1.4 ARCHITECTURE

Workstation:
- CFW900 Programming Tool: WPS
- EtherCAT Programming Tool: TwinCAT 3

=
(. _____\=

| |
(Node 1) (Node 2)
CFW900 with CFW900 with
Anybus EtherCAT Anybus EtherCAT
Adapter Adapter

Figure 1.1: Network components

1.5 CFW900
m Equipment: CFW900 version 1.08.0X

= Programming tool: WPS version 3.00

1.6 PC

= Programming tool:
- Beckhoff TwinCAT 3

1.7 PASSIVE COMPONENTS

For network passive components, such as cables, we recommend using certified products for industrial
applications. Please refer to the product documentation for information about the proper network installation.
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IP ADDRESS AND NETWORK CONFIGURATION

2 |IP ADDRESS AND NETWORK CONFIGURATION

Due to the way EtherCAT was designed, IP addresses are not mandatory. TwinCAT automation software uses a
different mechanism to address the devices on the network. However, if IP routing is required, for features such

as Ethernet over EtherCAT (EoE), then each node on the network must have an unique IP address. Considering
this scenario, one could have the following settings:

m Subnet mask: 255.255.255.0

= [P addresses: each device must have a different |IP address
Workstation: 192.168.0.83

CFW900 (node 1): 192.168.0.10 (as described in item 3)
CFW900 (node 2): 192.168.0.11

2.1 PC IP ADDRESS CONFIGURATION

To configure this option on Windows platform, go to “Network Connections” and select “Properties” of the
applicable Ethernet interface:

| Ethernet 2 Properties X

Internet Protocol Version 4 (TCP/IPvd) Properties x
Networking  Sharing

General
Connect using:

‘fou can get I settings assigned automatically if your network supports
I Reatiek PCle GbE Family Controller this capability. Otherwise, you need to ask your network administrator
for the appropriate TP settings.

This connection uses the following tems: (O Obtain an IP address automatically
QoS Packet Scheduler o (@) Use the following IP address:
B inicme: Protocol Version 4 (TCP/IPvd) 1P address:
[ _s. Microsoft Network Adapter Muiplexor Protocol
1. Microsoft LLDP Protocol Driver Subnet mask: 255.255.255. 0
1 Intemet Protacal Version 6 (TCP/IPvE) Defal gatemay: ]
1. Link-Layer Topology Discavery Responder
. Link-Layer Topology Discovery Mapper I/0 Driver h Obtain DNS server address automatically
< >
(@) Use the following DNS server addresses:
Install. Uninstall Properties Prefierred DNS server: l:l
Transmission Confral Protocol/Intemet Protacal, The defauit i server

wide area network protocol that provides communication
across diverse interconnected networks

[ validate settings upon exit Advanced.

oK Cancel Cancel

Figure 2.1: PC IP Address Configuration

2.2 TWINCAT IP ADDRESS CONFIGURATION

User do not need to explicity set IP address for TwinCAT software. But when creating a new project, one of the

first actions is to select the Ethernet interface that is going to be used. Figure below shows Device 3, a local PC
Ethernet card which is connected to the EtherCAT devices:

2 new I/0 devices found

X
D evice 1 [EtherCAT Automation Pratocel]  [WitualBox Host-Only Network [yitualBox] oK
Device 3 [EtherCAT]  [local [Realek PCle GBE Family Controller]]
Cancel
Select All
Unselect All

Figure 2.2: TwinCAT Ethernet Interface Selection
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DRIVE CONFIGURATION - CFW900

3 DRIVE CONFIGURATION - CFW900

This section describes the main configurations for operating the CFW900 frequency converter in an EtherCAT
network. Some of these parameters are only available if CFW900-CECAT-N accessory is properly installed.

Refer to the CFW900 programming manual for the necessary configurations related to other device functions,
like motor configuration, protections, etc.

3.1 ANYBUS INTERFACE

For this application, the following configurations have been done via keypad:

m C9.7.8 Anybus - IP Address Settings: 0 (Parameters)

m C9.7.9 Anybus - IP Address: 192.168.0.10 and 192.168.0.11
m C9.7.10 Anybus - CIDR Subnet: 255.255.255.0

® C9.7.11 Anybus - Gateway: 0.0.0.0

NOTE!
@ After changing these configurations, the equipment must be turned off and on again.

3.2 LOCAL/REMOTE

CFW0900 has three operating modes: Local (via HMI), Remote 1 (R1) and Remote 2 (R2). For each operating
mode, it is necessary to define the source that it will be used to control the drive. For this application, the
following control sources have been defined:

m Local: Keypad disable
= R1: Anybus
= R2: Not used

= R1/R2 selection: Not used. Commands not coming from R1 will be ignored by the drive
Based on this, the following configurations have been programmed:

= C4.1.1 Command mode: Remote 1

= C4.1.3 HMI LOC/REM Key: Disable

m C4.2.1.1 General Enable: Anybus

m C4.2.1.2 Run/Stop: Anybus

m C4.2.1.3 Direction of Rotation: Anybus

m C4.3.1.2.1 Speed Ref. Source - Remote 1 Mode: Anybus

3.3 COMMUNICATION ERROR
For CFW9O00, the following events lead to error indication:

= When cyclic communication is active and it is interrupted

= When cyclic communication is active and master is in "Run” mode, and them it goes to "Idle” mode

CFW900 | 3-1



DRIVE CONFIGURATION - CFW900

For both situations, CFW900 will indicate A129 or F229 (Anybus Module Offline). It is important to define
the action CFW900 will take in case of communication error. If CFW900 was running the motor via network
command, CFW900 should also perform a general disable. Based on this, the following configurations have
been programmed:

m C9.1.1.2 Master Offline Alarm Action: 2 (General Disable)

3.4 1/0 DATA CONFIGURATION

CFW900 has a set of parameters where it is possible to program any device data to be exchanged with network
master. The last chapter of Anybus User’s Guide provides the entire list of parameters available for that.

Parametar Description Range of values Decimal Data type Net Id Size Qty mapped
places words

2 G B 0 250, Bl
53863 Sensor 3 -100.0 to 250.0 °C 1 INT 9123 s16bit
53.8.6.4 Sensor 4 -100.0to 250.0 °C 1 INT 9124 s16bit
53.8.85 Sensor 5 -100.0to 250.0 °C 1 INT 9125 s16bit
53.8.6.6 Sensor 6 -100.0 to 250.0 °C 1 INT 9126 516bit
5441 Status USINT 0 enum 1
0 = Not used

1=58TO

2 = Operational
3 = Programming
4=5811

5 = Fault

54.2 SS1-1 Delay Time 0t0999s 0 UINT 92 16bit 1

85.1 Status and Commands
S55.1.1 Status Word 1 WORD 680 16Dit 1
Bit 0 = STO

Bit 1 = Run Command
Bit 2 = Local

Bit 3 = Not used

Bit 4 = No Quick Stop
Bit 5 = 2nd Ramp

Bit 6 = Config. Mode
Bit 7 = Alarm

Bit 8 = Running

Bit 9 = Enabled

Bit 10 = Reverse

Bit 11 =JOG

Bit 12 = Remote 2

Bit 13 = Undervoltage
Bit 14 = Not used

Bit 15 = Fault

55.14.2 Speed -200.00 to 200.00 % 2 INT 881 s16bit i

5513 Status Word 2 WORD 690 16bit 1
Bit N — Sal-tinina

Figure 3.1: List of available data described in CFW900-CECAT-N User’s Guide

Always refer to that chapter to select the data (Net Id and Qty mapped words) needed according to the
application. For this example, CFW900 (node 1) will exchange the following I/O data:

Mapped Inputs Netld | Size | Qty Mapped Words
S5.1.1 Status and Commands Status Word 1 680 16bit 1
S$5.1.2 Status and Commands Speed 681 16bit 1
S2.3.1 Inverter Output Current 3 16bit 1
S$2.3.5 Inverter Output Power 10 16bit 1

TOTAL 4 Words (8 Bytes)

Mapped Outputs Netld | Size | Qty Mapped Words
S5.6.3 Anybus Control Word 660 16bit 1
S5.6.4 Anybus Speed Reference 661 16bit 1

TOTAL 2 Words (4 Bytes)

Based on this sequence, appropriate values for drive parameters are set as below.

Data read configuration (Slave — Master):

= C9.7.1 Anybus Readings 1st Word: 1
= C9.7.2 Anybus Readings Quantity: 4
= C9.2.1.1 Reading Data Word #1: 3 (Inverter Output Current)
m C9.2.1.2 Reading Data Word #2: 10 (Inverter Output Power)

3-2 | CFW900



Data write configuration (Master — Slave):

m C9.7.3 Anybus Writings 1st Word: 1
= C9.7.4 Anybus Writings Quantity: 2

And CFW900 (node 2) will exchange 1/0 data below':

DRIVE CONFIGURATION - CFW900

Mapped Inputs Netld | Size | Qty Mapped Words
$5.1.1 Status and Commands Status Word 1 680 16bit 1
S5.1.2 Status and Commands Speed 681 16bit 1
TOTAL 2 Words (4 Bytes)
Mapped Outputs Netld | Size | Qty Mapped Words
S5.6.3 Anybus Control Word 660 16bit 1
S5.6.4 Anybus Speed Reference 661 16bit 1
TOTAL 2 Words (4 Bytes)

The same applies for CFW900 (node 2).

Data read configuration (Slave — Master):

m C9.7.1 Anybus Readings 1st Word: 1
= C9.7.2 Anybus Readings Quantity: 2

Data write configuration (Master — Slave):

m C9.7.3 Anybus Writings 1st Word: 1
m C9.7.4 Anybus Writings Quantity: 2

TRemember that the first 2 words for input (680 and 681) and output (660 and 661) are fixed.

CFW900 | 3-3
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4 CONTROLLER CONFIGURATION - TWINCAT

TwinCAT is the only engineering tool required to configure an EtherCAT network and operate devices onit. The
following sections show how to create a project, put CFW900 online, read and write process data and send

acyclic commands to access equipment parameters.

4.1 REGISTER ESI FILE

The TwinCAT EtherCAT Master requires the device description files of all EtherCAT devices for configuration.

These device descriptions are called ESI files (EtherCAT Slave Information) in XML format.

To register the ESI file for CFW900?, copy it into the TwinCAT installation directory, typically “C:\TwinCAT\3. 1\

Config\Io\EtherCAT".

| [ || = | EtherCAT

» l_] ch cut x I Mew item - @ open - HH Select an
W] Copy path fj Easy access = Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename New Properties
access [#] Paste shorteut | o to - tolder - @ tistory O invert selection
Clipboard Organize New Open Select
&« v 1~I # ThisPC » Windows (C) » TwinCAT » 3.1 » Cenfig » lo » EtherCATI
Name Dste modified Type Size
st Quick access [ Beckhoff EPP2xcx xml ¥ML File 1,874 KB
@ Documents * L‘:{ Beckhoff EPP3ocooml XML File 6,414 KB
‘ Downleads b g Beckheff EPP4:ocxml XML File 603 KB
| Pictures » L‘}{ Beckhoff EPPSxxocxml XML File TB0 KB
Shorteuts » L:{ Beckhoff EPP&xxxaml XML File
L:{ Beckhoff EPPTxxx ocml XML File
@ OneDrive - Persenal | Beckhoff EPPSocxml XML File
I This PC g Beckhoff EPxOxx xml XML File 921 KB
L,{ Beckhoff EQTuocxml XML File 22KB
1 3D Objects i~
LA{ Beckhoff EQZxoocxml XML File T3KB
! Desktop [& Beckhoff EQ3xxxxml XML File 1,386 KB
5] Documents | Beckhoff ERtTxoc XML XML File 244 KB
‘ Downloads L:{ Beckheff ERZ:coc XML XML File 261 KB
J‘l Music g Beckhoff ERZ:o0 XML XML File 1177KB
= Pictures L‘j{ Beckhoff ERdoocxml XML File 318KB
I Videos L:{ Beckhoff ERSxxxxml XML File 273 KB
E{ Beckhoff ERBxxx xeml XML File 2,040 KB
o Windows (C:) o
u Beckhoff ERT:cocxml XML File
= Backup (03] [ Beckhoff ERGxocxml XML File
= DFSWEG (@) & Beckhoff EtherCAT EvaBoard.xml XML File
& Network L:{ Beckhoff EtherCAT Terminals.xml XML File
L:{ Beckhoff FB1XX{xml XML File
L‘:{ Beckhoff FCooocxml XML File 21KB
L:{ Beckheff FM3:ccoxml XML File 36T KB
3 Beckhoff ILiouo-B110xml XML File 3 KB
L:{ ECAT_AB_CFW300_V108XKxml XML File 1,178 KB I
WEGESI_ctt_sync.xml XML File 1,183 KB
115 items

Figure 4.1: Registering CFW900 ESI file

2ECAT_AB_CFW900_V108XX.xml is available for download from WEG website.

v

o

js.

Search EtherCAT
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CONTROLLER CONFIGURATION - TWINCAT

4.2 CREATE A PROJECT

Open TwinCAT and click “New TwinCAT Project...” to create a new project.

{21 start Page - TcKaeShell & | Quick Launch (Ctrl+Q)
File Edit View Project Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
-O|B-a-SE [9-¢-| b Attach.. ~ | &
% Build 402442 (Loaded) = <= \ “ \ | |
Solution Explorer Start Page + X
- TwinCAT 3
BECKHOFF
-

Recent

The projects, solutions and folders you open locally
appear here.

The remote host for Git repositories and other source
contral providers will sppear on the recent list of other
devices you've signed in to.

Open
Open Project/ Solution

New project

2 New TwinCAT Project...

New Measurement Project...

Search project templates

(3 TwinCAT XAE Project (XML format)

More project templates..

TwinCAT Projects

Entire Solution =

™ Description

Project File

Figure 4.2: TwinCAT main window

Provide a name for the project and click Ok.

SMaN

-
- Search Error List P~

|[ 4 0 Wamings || € 0 Messages | Clear | Build + IntelliSense

@ start Page - TeXaeShell ¥ & | Quick Launch (Ctrl-0) p 0 x
File Edit View Project Debug TwinCAT TwinSAFE PLC  Team Scope  Tools Window  Help
-o|f-u-s - - Q- P Attach... ~ | 5

¢ Build 202442 (Loaded) = < i 9 | | cFwe0D_app_ < |

New Project ?

b Pzt Sort by: [Default - Search (Ctil+E)

4 Installed

TwinCATProjects P& ™WinQl Type words to search for

‘j TwinCAT XAE Project (XML format)
b TwinCAT Measurement

TwinCAT Projects

TwinCAT PLC

TcXaeShell Solution

Not finding what you are locking for?
Open Visual Studio Installer

INamaz cmsuu,appnote,a:atl

TwinCAT XAE System Manager
Configuration

7 Com ]

[CA\Temph

Location:

Solution name: CFWS00_appnote_ecat

Create directory for solution

[ Add to Source Control

I oK I Cancel

SMaN

T List

Figure 4.3: Creating a new project

4-2 | CFW900
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CONTROLLER CONFIGURATION - TWINCAT

Click in the menu under TwinCAT > EtherCAT Devices on Reload Device Description.

(@ cPW900_appnote ecat - TcXaeshell X & | Quick Launch (Ctrl+Q) Pl o b x

File Edit View Project Build Debug | TwinCAT | TwinSAFE PLC  Team Scope Tools Window Help
-o|fH-n-% Windows v |- b Attach.. - | &

¢ Build 402442 (Loaded) =

Activate Configuration

Restart TwinCAT System -
Solution Bxplorer Properties

we-lo-a k=

Search Solution Explorer (Ctrl+:)

Restart TwinCAT (Config Mode)

Reload Devices

Scan
1 Solution'CFWS00_appnote.ecat' (1 project) | (o

Toggle Free Run State
4 il CFW9D0_appnote_ecat

b @l SYSTEM Show Online Data Disabled Enabled
Show Sub Items ltemType 0
PathName TIRC

&  Hide Disabled ltems
&% Software Protection...
ke

Access Bus Coupler/IP Link Register..

Update Firmware/EEPROM 3

Show Realtime Ethernet Compatible Devices...

File Handling »

Selected Item »

EtherCAT Devices 4 Update Device Descriptions (via ETG Website)...
@ TeProjectCompare | Reload Device Descriptions

Manage User Defined Whitelist.
Manage User Defined Blacklist..

B Multiuser Explorer

Target Browser »
AutomationML »
Bode Plot »

Filter Designer »

About TwinCAT

Error List

[ 4 0Wornings || @ OMessages | Clear |

Search Error List P~

Entire Selution -

™ Description Project File Line

# Add to Source Control &

Figure 4.4: Re-read ESI files into TwinCAT

In the Solution Explorer window, in the left hand side, click in I/O, then right-click in Devices and select Scan.

[Z cPW300_appnote ecat - TeXaeShell ¥ & | Quick Launch (Cirl+Q) £ oo B x
File Edit View Project Buld Debug TwinCAT TWinSAFE PLC Team Scope Tools Window Help
-o|fl-n-2 |0 <0 - Release - TwinCATRT (x64) < b Attach.. | &

© Build 402442 (Loaded) ~ <

. @& | CFW300_appnote ecat - <Local> -

Solution Explorer Properties
e o-a| s
Search Solution Explorer (Ctrl+;) P
T Solution 'CFWS00_appnote_ecat' (1 project)
4 il CFWID0_appnote_ecat
bl SYSTEM

SAFETY

C+s

ANALYTICS

Ins
Shift+Alt+A

Add New ltem...
Add Existing Item...

Rename
Add New Folder...
Export EAP Config File

Scan

Paste Cirl+V

Paste with Links

Error List

Entire Solution o

|[ 4 0Wornings || @ OMessages | Clear |

File

Search Error List

™ Description Project

# Add to Source Control &

Figure 4.5: Trigger scan
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CONTROLLER CONFIGURATION - TWINCAT

Select Device 3 which corresponds to the PC Ethernet interface that is connected to the EtherCAT devices

downstream. This setting might be different depending on the computer being used, so make sure to tick the
right Device.

i@ crwo00_sppnote_ecat - TeXacShell ¥ & | Quick Launch (Ctrl+Q) P - B x
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope  Tools Window Help
-ol@E-a-e i | |9 - | Release | TwinCAT RT (x64) - P Attach.. ~ | 4 [ meREsrel
© Build 402442 (Loaded) ~ - = @ L 9% | CFW900_sppnote ecat | <Local> i | | 2
Solution Bxplorer Properties ~ 1 X
we-lo-a k=

Search Solution Explorer (Ctrl+;) P~ N
T Solution 'CFW900_appnote_ecat' (1 project)
4 L) CFW9D0_appnote_ecat
b @ svsTEM
MOTION

=T LTI VY Vo = SO TR, YA FPY T POTY s R TP

& MitualBos oK
[ Device 3 [EtherCAT)  [local (Realtek PCle GbE Famiy Controller] |

Cancel
b == Device 1 (EtherCAT Automation P
P == Device 3 (EtherCAT)
s Select Al
wh Mappings

Unselect Al

Error List
Entire Solution [ £ 0Warnings || @ 0Messages | Clear |
Search Error List

™ Description Project File

# Add to Source Control

Figure 4.6: Select Ethernet interface

Click Yes button to start the Scan for boxes and then again in the next screen to Activate Free Run.

@ crwsoo_appnote_ecat - TeXacShell ¥ & | Quick Launch (Ctrl-Q) I -
Fle Edit View Project Buld Debug TwinCAT TwinSAFE PLC Tesm Scope  Tools Window  Help

co|l@-na-e o | -0 - Release | TwinCAT R (x64) - P Attach.. ~ | A I meREsmel
© Build 4024.42 (Loaded) ~ - &y B2 N ©. % | CFWI00sppnoteecat -  <Local> i

Solution Explorer Properties
- o-a| s
Search Solution Explorer (Ctrl+;) L~

51 Solution 'CFW300_appnote_ecat' (1 project)
4 ] CFW9D0_appnote_ecat
b @l SYSTEM

= Device 3 (EtherCAT)
&7, Mappings TcXaeShell

0 Scan for boxes

Error List
Entire Solution [ 4 0Warnings || @ 0Messages | Clesr |
Search Error List

™ Description Project File

4 Add to Source Control =

Figure 4.7: Search network for devices
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CONTROLLER CONFIGURATION - TWINCAT

At this point, all EtherCAT devices found in the network should appear in the Solution Explorer window. In this
example, both drives CFW900 are found, labeled as Box 1 (CFW900 Anybus) and Box 2 (CFW900 Anybus).

[&  cPW9D0_appnote_ecat - TeaeShell ¥ & | Quick Launch (Ctrl+Q) £ - B x
File Edit View Project Buld Debug TwinCAT TwinSAFE PLC Team Scope Taols Window Help
-0 8-t e |9 - & - ||pebug - | TWinCATCET(ARMVT) - B Attach.. - | 5 -lmAEL
© Build 402442 (Loaded) - - &y [ |[B1] @ X[ @]|[@]%. | crwoooapprote ccat - <Local> g- \ D
—
Solution Explorer BIFRT cFwono appnote ecat & X

@ o-d| K= Mumber  Device Type .
Search Solution Explorer (Ctrl+;) o-J=1 Device 4 (EtherCAT) EtherCAT Master g, ‘ﬁ

] Solution 'CFW900_appnote_ecat' (1 project)
4 L] CFWS00_appnote_ecat
b @l SYSTEM
MOTION
PLC
SAFETY
[ c++
ANALYTICS
4 /0

4 == Device 4 (EtherCAT)
22 Image
2% Image-Info

-

2 SyncUnits
Inputs
B Outputs

v -

@ Box 1 (CFW90D Anybus-CC)
b Output Data (Assembly Instance 150)
b [l Input Data (Assembly Instance 100)
b G WeState

b @ InfoData

@& Box 2 (CFW900 Anybus-CC)

3 Output Data (Assembly Instance 150)
b W Input Data (Assembly Instance 100)
b [ WcState

b [ InfoData

N

1]

Solution Explorer [REERIGINTES Properties ROl

[ This item does not support previewing 4 Addto Source Control «

Figure 4.8: List of devices found
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CONTROLLER CONFIGURATION - TWINCAT

Note the number of words set for both CFW900 (section 3.4) appear here as Sublndex. The sequence also
remains the same.

For Box 1 (CFW900 Anybus) we have the following:

= Output Data: Sublndex 001 = 680, Sublndex 002 = 681, Sublndex 003 = 3, Subindex 004 = 10
= Input Data: Sublndex 001 = 660, Sublndex 002 = 661

[&  cPW9D0_appnote_ecat - TeaeShell ¥ & QuickLaunch (Ctrl+Q) Pl - B x
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
-ol@-a-e WX F |- | Debug ~ | TwinCAT RT (x&4) ~ b Atach.. - | 5 -lmAEL
© Build 402442 (Loaded) - - &y [ |[B1] @ X[ @]|[@]%. | crwoooapprote ccat - <Local> -l | M
m—
Solution Explorer RFRYY CFw00 appnote ecat # X ~ [Properties
wy [ w a FW900 O CFWS00 8 o
RE-o-d| s E General EtherCAT Process Data Stamup CoE-Online  Online Bajiiic Anybus-CO) C CpiTEE
Search Solution Explorer (Ctrl+) p- |
Name: [Box 1 (CFWS00 Anybus CT) o 1 .
3] Solution 'CFWS00_appnate_ecat (1 praject) ‘ B Misc
4 il CFWS0D_appnste_ecat Objectld: | 1 (Name) Box 1 (CFW900 Anybus-CC
bl SYSTEM Type [CFW300 Arybus CC Disabled Enabled
femType 5
Comment PathName THD*Device 4 (EtherCAT)
B Persistent
Save in own File False
ANALYTICS
4 Fvo
4 % Devices [ Disabled Create symbe
4 52 Device 4 (EtherCAT)
22 Image
2% Image-Info
b 2 SyncUnits
b0 Inputs
b [ Outputs
b @ InfoData
4 us-CC)
4 [} Output Data (Assembly Instance 150) < >
#1 Sublndex 001 Name Online Type Size  >Addr..
#1 Sublndex 002
[— Sublndex 003 #1 Sublndex 001 16 UINT 20 390
%1 Sublndex D04 %1 Sublndex 002 0 UINT 20 410
4 W Input Data (Assembly Instance 100) # Sublndex 003 ° UINT 20 430
e Sublnde 00 #1 Sublndex 004 0 UINT 20 450
B+ Sublndex 002 #1 Westate 0 BIT o1 15221
b WeState #! InputToggle 1 BIT (] 15241
b @ InfoData #1 State E UINT 20 15480
b @ Box 2 (CFWS0D Anybus-CC) 1 AdsAddr 1921620200511, AMSADDR 80 15500
&7 Mappings > Sublndex 001 0x0050 UINT 20 390 Misc
B Sublndex 002 2000 UINT 20 410
Solution Explorer [EENEt Y < Properties [[I)

f Addto Source Control «

Figure 4.9: CFW900 node 1 I/O data
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And Box 2 (CFW900 Anybus):

CONTROLLER CONFIGURATION - TWINCAT

= Output Data: Subindex 001 = 680, Sublindex 002 = 681

= Input Data: Sublndex 001 = 660, Sublndex 002 = 661

[@ crPwoo0_appnote_ecat - TeXaeshell

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
-ol@-a-e | = & | Debug ~ | TwinCAT RT (x64) ~ p Attach.. -
Build 402442 (Loaded) = = @| & | CFWO00_appnote ecat - | <Local> -] .3

Solution Explorer
@ E-o-a| L
Search Selution Explorer (Ctrl+;)
3] Solution 'CAWS00_appnote_ecat' (1 preject)

4 Ll CFW900_appnote _ecat
b @l SYSTEM

4 % Devices
4 = Device  (EtherCAT)
22 Image
2% Image-Info
b 2 SyncUnits
b Inputs
b [ Outputs
b [ InfoData
b @ Box 1 (CFWS0D Anybus-CCO)
4 @ Box 2 (CFWGDD Anybus-CC)
4 (1) Qutput Data (Assembly Instance 150)
#1 Sublndex 001
— - B-Pyvivpe
4 I Input Data (Assembly Instance 100)
& Sublndex 001
== & sublndex 002
b [ WcState
b I InfoDats
&% Mappings

Solution Explorer RNt ol

is item does not support pre

¥ & | Quick Launch (Ctrd+Q) P - B x

‘ b

Properties

Box 2 (CFW900 Anybus-CC) CFWS00 Anybus-CC +

=] |~

E Misc

(Mame)

Disabled

femType

PathName
B Persistent
Save in own File

General  EtherCAT  Process Data  Statup CoE -Online  Online
p-

Name: [Box 2 (CFWS00 Anybus €T | w2

Object Id [

Type [cFWS00 Anybus-CC

Comment

[ Disabled Create symbx

< >
Narne Online Type Size  »Addr.
#1 Sublndex 001 1 UINT 20 a0
#1 Sublndex 002 0 UNT 20 400
#1 Westate 0 BIT o1 1521
# InputToggle [ BIT 01 1541
# State E UINT 20 15580
#1 AdsAddr 192.168.02005.1:1..  AMSADDR 80 15600
- Sublndex 001 00050 UINT 20 a0
B Sublndex 002 1000 UINT 20 20

Figure 4.10: CFW900 node 2 I/O data

Misc

Properties [RETT

Box 2 (CFW900 Anybus-CC|
Enabled

3

TIID* Device 4 (EtherCAT)/

False

4 Addto Source Control «
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CONTROL AND MONITORING

5 CONTROL AND MONITORING

Once network configuration is done, it is possible to control and monitor the device. The main steps are
described below.

5.1 VIEW AND EDIT READ AND WRITE DATA

Clicking in Box 1 (CFW900 Anybus-CCQC) it is possible to check input and write output data directly in the controller
memory.

[@ crwooo_appnote ecat - TeXaeShell X &  QuickLaunch (Cirl+Q) P - B x
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
@8- -2 o | | < & < pebug - TwinCAT RT (x64) ~ B Attach.. - | & -lmAel
§ Build 40442 (Leaded) - < i ER|[B] @ . [@|[@)]5. & || crwooo_appnote ecat - <Local> -3 | e
—
Solution Explorer - 3 x PP 5 Prop D
A& e pE Name [X] Online Type Sze  »Ade -
Search Solution Explorer (Ctri+;) £ - || * Sublndex 001 0x0312 UINT 200 390 L
#1 Sublndex 002 2000 T 20 4.0
131 Solution 'CFW900_appnote_ecat' (1 project] . S:bl:d: s o v o
4 Ll CFW900_sppnote_ecat § .
b m SYSTEM #1 Sublnd, 4 UINT 20 45.0
MOTION
o e -
SAFETY
Cov Bit0 0= No: STO function is inactive (inverter operational)
= STO 1 = Yes: STO function is active (inverter locked)
ANALMCS Bit1 0= No: no run command active
4 /0 Run Command 1= Yes: run command aciive
4 % Devices Bit2 0= No: inverter in Remote command moge
4 === Device 4 (EtherCAT) Local 1 = Yes: inverter in Local command mode {via HMI)
2% Image Bit 3 Not used.
22 Image-Info Not used
- Bit4 0 = No: quick stop command active
b SyncUnits . i
» - It No Quick Stop 1 = Yes: no quick stop command active
nputs Bis 0= No: sl acceleralion and deceleration ramp by C6.1.1 and C6.1.2
b Outputs 2nd Ramp 1 = Yes: 2nd acceleration and deceleration ramp by C8.1.4 and C8.1.5
b [ InfoData Bit6 0 = No: inverter in normal operation
4 @ Box 1 (CFW900 Anybus-CC) Config. Mode 1= Yes: inverter in configuration status. It indicates a special condition in which the inverter cannot be
4 Output Data (Assembly Instance 150) enabled
#1 Sublndex 001 Bit7 0 = No: without alarm
Alarm 1 = Yes: with alarm active
#1 Sublndex 002 Bit8 0= No: motor is stopped
#1 Sublndex 003 Running 1 = Yes: motor is running according to reference and command
1 Sublndex 004 Bit9 0 = No: inverter is general disabled
4 [ Input Data (Assembly Instance 100} Enabled 1= Yes: inverter is general enabled
- Sublndex 001 Bit 10 0= No: motor running in the forward direction
K- Sublndex 002 Reverse 1 = Yes: motor running in the reverse direction
b [ WeState Bit 11 0 = No: no JOG command acfive
b @ InfoData JOG 1 = Yes: JOG command is active
FWB00 . Bit12 0 = No: inverter in Remote 1 command mode
°'DM @ Box2(C Anybus-CC) Remote 2 1 = Yes: inverter in Remote 2 command mode
a’ Vappings Bit13 0= No: without underveliage
Undervoliage 1 = Yes: with undervoltage
Bit 14 Not used.
Solution Explorer [T Mot used :
Bit15 0= No: normal operation
[ This item does not support previewing Fault 1 = Yes: fault acting

Figure 5.1: Highlighting Status Word 1 as described in CFW900 EtherCAT documentation

For inputs, as described in the section 3.4, one can read the following information:

= Qutput Data
Sublndex 001: 680, value 0x0312 hexadecimal (binary 0000 0011 0001 0010).
- Bit 1 = 1 (run command).
- Bit 4 = 1 (no quick stop).
- Bit 8 = 1 (running).
- Bit 9 = 1 (enabled).
- Bit 12 = 0 (R1 command mode).
Sublndex 002: 681, value 2000 (motor speed actual value = 20.00%).
Sublindex 003: 3, value 21 (motor current actual value = 2.1 A).
Sublndex 004: 10, value 4 (motor output power value = 0.04 kW).
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CONTROL AND MONITORING

[@  cPW9D0_appnote_ecat - TeaeShell ¥ & QuickLaunch (Ctrl+Q) Pl - B x
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
-o(@-a-2 -‘ [ - @ - ||pebug - TwinCATRT (x64) « ) Attach.. - | 8 -lmAEL
Build 402442 (Loaded] - = . 98| cFrwono_appnoteecat | <Local> - | .
Solution Explorer bl CFW300_appnote_ecat + X Properties

@] o-a| L= Name
Search Solution Explorer (Ctrl+;) > Sublndex 001

- Sublndex 002
] Solution 'CFWO00_appnote_ecat' (1 project) e

4 ] CFW900_appnote_ecat

b SYSTEM
MOTION
PLC
[ sarETY
[ c-+
ANALYTICS
= /0 Bit0 0 = No: stops the moter by deceleration ramp
4 ¥ Devices Enable Ramp 1 = Yes: the motor turns according to the acceleration ramp until reaching the speed reference value
= Bit 1 0 = No: disables the inverter completely, intarrupting the motor power supply
4 == D 4 (EtherCAT
,:v":a ; erCAT) General Enable 1 = Yes: enables the inverter allowing the operation of the motor
f‘.’ | 9 Inf Bit2 0 = No: runs the motor in the direction of the reference signal (forward)
b mage-info Run Reverse 1 = Yes: runs the motor in the opposite direction of the reference signal (reverse)
P & SyncUnits B3 0= No: disables the JOG function
4 Inputs Enable JOG 1 = Yes: enables the JOG function
b O Outputs Bit4 0 = R1: selects the Remote 1 command mode
b @ InfoDats R1/R2 Mode 1 = R2: selects the Remote 2 command mode
4 @ Box 1 (CFW90D Anybus-CC) Bit5 0=No: 15t ramp acceleration and deceleration according to parameters C6.1.1 and C6.1.2
2nd Ramp 1= Yes: 2nd ramp i 1 according to C6.1.4and C6.1.5

4[] Output Data (Assembly Instance 150)
#1 Sublndex 001
#1 Sublndex D02

Bit6 0 = No: enables quick stop
No Quick Stop 1 = Yes: disables quick stop

Bit7 0 =No: not used
#] Sublndex 003 Fault Reset 1 = Yes: in the transition, if in a fault state, it resets the fault
#1 Sublndex 004

4 Ml Input Data (Assembly Instance 100)
& Sublndex 001
& Sublndex 002
b [ WcState
b W InfoDats
b @ Box 2 (CFWO00 Anybus-CC)
&%) Mappings

Solution Explorer [REERSSIRTES Properties [Rotilitg

[ Ready 1 Addto Source Control =

Figure 5.2: Highlighting Control Word 1 as described in CFW900 EtherCAT documentation

For outputs, we have the following:

= Input Data
Sublndex 001: 660, value 0x0043 hexadecimal (binary 0000 0000 0001 0011).
-Bit0
- Bit 1
- Bit4
- Bit 6 = 1 (no quick stop).
Sublndex 002: 661, value 2000 (motor speed reference = 20.00%).

1 (enable ramp).

1 (general enable).

0 (R1 command mode).
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CONTROL AND MONITORING

5.2 ACYCLIC REQUESTS

Besides monitoring status and writing control data, it is possible to access and change any device parameter
selecting CoE - Online tab and double-clicking in any parameter. For example, to change C6.1.1 Speed Control
Ramps Acceleration Time, just find it in the list, change the value and click Ok button.

[@ cFwo00_appnote_ecat - Teaeshell ¥ & Quicklaunch (Cr+Q) £ - B x
File Edit View Project Build Debug  TwinCAT  TwinSAFE PLC  Team Scope  Tools Window  Help

o8- W% H - - Debug ~ | TwinCAT RT (<64) «| B Attach... ~ | & BV
© Build 402442 (Loaded) - '

n & | & | CFWS00 appnote ecat - <Local> -1-B | | .

Solution Explorer "Ml CFW900_appnote_ecat & X
@E-o-F| ﬁE| General EiherCAT  Process Data | Sta ‘@’- e
Search Solution Explorer (Ctrl+;) P- el
lpdate List Auto Update [v] Single: Update Show Offline Dat:
] Selution 'CFW900_appnote_ecat' (1 project) [uto pdse role Update []Show Offine Dot
4[] CFWo00_appnote_ecat Advanced [ Obiects |
b [l SYSTEM Addto Startup... Moduie OD (AoE Porly [0 |
Index Name Flags Value Unit &
203C D1.1.1 Actual Fauit 1 RO D000 (1)
203D D1.1.2 Actual Faut 2 RO 0000 (0)
203 D1.1.3 Actual Faut 3 RO D000 (1)
4 209 D1.1.4 Actual Faut 4 RO 0000 (0)
4 % Devices 2040 D1.1.5 Actual Faut 5 RO 0000 (0)
4 5 Device 4 (EtherCAT) 205A 4.1 Functional Safety Status RO ®022)

£ Image 205C 54.2 Functional Safety 5514 Delay Time RO 0000 (0)

2% Image-Info W

b 2 SyncUnits
3 Inputs s oS s o
b I Outputs 2066 C6.1.4 Speed Control Ramps 2nd Ramp Acceleration ..~ RW D064 (100)
b @ InfoDats 2067 C6.1.5 Speed Control Ramps 2nd Ramp Deceleration .. RW D064 (100)
b @ Box 1 (CAWEO0 Anybus-CC) 2068 C6.1.7 Speed Control Ramps Ramp Type RW w00 (0) v
<
4 @ Box 2 (CFW900 Anybus-CC) Set Value Dialog
4 Eutgu;ﬂ:ta %ﬂﬂ:;amhlylnstan(aﬁ{)] Nome omine e
ublndex .
51 Sublnder 002 #1 Sublndex 001 1 UINT D a0 |
4 T Input Data (Assembly Instance 100) #1 Sublndex 002 0 UINT | Hex ] | | Cancel
- Sublndex 001 #] WeState 0 BIT =
- Sublndex 002 ! InputToggle 0 BT
b WeState # State ] UINT
b @ InfoData # AdsAddr 192.168.0.200.5.1:1...  AMSADDR  Bool a 1 Hex Edit.
&M > Sublndex 001 00050 UINT
a5 Mappings ueindex Binary: cen
> Sublndex 002 1000 UINT
Bit Sice: O1 Os ®1s O Os4 O?
Solution Explorer [RETN 1o
[J Ready [ A Add to Source Contral «

Figure 5.3: Changing acyclically a drive’s parameter
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