Getting Started
A quide for using a Control
Techniques drive with a CODESYS

PLC over EtherCAT




Safety Information

Persons supervising and performing the electrical installation or maintenance of a Drive and/or an
external Option Unit must be suitably qualified and competent in these duties. They should be given
the opportunity to study, and if necessary, to discuss this User Guide before work is started.

The voltages present in the Drive and external Option Units are capable of inflicting a severe electric
shock and may be lethal. The Stop function of the Drive does not remove dangerous voltages from
the terminals of the Drive and external Option Unit. Mains supplies should be removed before any
servicing work is performed.

The installation instructions should be adhered to. Any questions or doubt should be referred to the
supplier of the equipment. It is the responsibility of the owner or user to ensure that the installation of
the Drive and external Option Unit, and the way in which they are operated and maintained complies
with the requirements of the Health and Safety at Work Act in the United Kingdom and applicable
legislation and regulations and codes of practice in the UK or elsewhere.

The Drive software may incorporate an optional Auto-start facility. In order to prevent the risk of injury
to personnel working on or near the motor or its driven equipment and to prevent potential damage to
equipment, users and operators, all necessary precautions must be taken if operating the Drive in this
mode.

The Stop and Start inputs of the Drive should not be relied upon to ensure safety of personnel. If a
safety hazard could exist from unexpected starting of the Drive, an interlock should be installed to
prevent the motor being inadvertently started.

General Information

The manufacturer accepts no liability for any consequences resulting from inappropriate, negligent or
incorrect installation or adjustment of the optional operating parameters of the equipment or from
mismatching the variable speed drive (Drive) with the motor.

The contents of this guide are believed to be correct at the time of printing. In the interests of a
commitment to a policy of continuous development and improvement, the manufacturer reserves the
right to change the specification of the product or its performance, or the contents of this guide,
without notice.

All rights reserved. No parts of this guide may be reproduced or transmitted in any form or by any
means, electrical or mechanical including photocopying, recording or by an information storage or
retrieval system, without permission in writing from the publisher.

Copyright © September 2025 Nidec Control Techniques Ltd.
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1 Introduction

This document guides the user through the required steps, within Control Techniques Connect
software and the CODESYS IDE, to get a Softmotion axis working with a Control Techniques drive
over EtherCAT.

The steps required to get the axis working are as follows:

Initial CODESYS project setup

ESI File Installation

Setup an EtherCAT EoE connection from the PLC to the drive

Configure the drive using Connect

Commission the drive and motor using Connect

SoftMotion Axis Configuration

Using PLCopen to move the axis

The end result is a Control Techniques drive that can be used with the Softmotion PLCopen function
blocks included with CODESYS.

It is recommended to use the latest version of the CODESYS programming environment when
making new projects.

IVl The ESI files must match the firmware of the EtherCAT module. Section 3.9 How to
upgrade the EtherCAT interface firmware using Connect.

I 4
VIl The information in this manual is backed up by training videos on YouTube.
&3 Nidec Drives Support - YouTube

4
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https://www.youtube.com/channel/UCoJ2Rr3XO88Lp-FQSLn8dbQ
https://www.youtube.com/channel/UCoJ2Rr3XO88Lp-FQSLn8dbQ
https://www.youtube.com/channel/UCoJ2Rr3XO88Lp-FQSLn8dbQ
https://www.youtube.com/channel/UCoJ2Rr3XO88Lp-FQSLn8dbQ

1.1 Minimum requirements
The minimum requirements for the PLC / IPC / Controller and programming environment are:

e A minimum of CODESYS V3.5 SP21 Patch 2 programming environment installed on the
programming PC.

e The PLC/IPC / Controller must support EtherCAT communications.
e A suitable EtherCAT connection between the drive and PLC / IPC / Controller.
e An Ethernet connection between the PLC / IPC / Controller and the programming PC.

e Atleast 1 drive axis that has been configured using the setup described in section 2 Getting
started.

e A device description .xml file is required for the PLC / IPC / Controller.

ININ The CT SoftMotion Interface Library may be used with any CODESYS compliant PLC /
IPC / Controller, however the following Control Techniques controllers and IPCs are
recommended:

| &

CONTROL .

MCz 201 MCe 200 MCz 601
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2 Getting started

This section describes how to commission the drive and implement a Softmotion axis in CODESYS. It
is assumed that before reading this section the user has wired up the drive, in accordance with the
relevant user guide, for the drive selected and the control required by the application including
electrical, control and communications connections. It is further assumed that the drive has been
powered up, in accordance with the relevant electrical and machine safety regulations, and that it
functions correctly.

2.1 |Initial CODESYS project setup

Before starting the EtherCAT network configuration, a connection must be established between the
PC and the PLC / IPC / Controller. It is assumed that the PC and PLC / IPC / Controller have
connected Ethernet ports and that the IP address range for the hardware is in the same range e.g. for
an MCz controller from Control Techniques port X102 has the IP address 192.168.1.1 so the PC
must have a unique address in this subnet such as 192.168.1.238.

X105
192.168.2.1

EtherCAT

Ethernet

{ PC
X102 192.168.1.238

192.168.1.1

This section shows the first steps required to get connected to a CODESYS PLC / Controller / IPC.
1. Open CODESYS.

@
[

2. When the start page is shown, select “New Project...”.
Start Page X

S V3.5 SP21 Patch 2

Basic operations

[=] Mew Project...
ﬁ- Open Project...

If[j Open Project from PLC...
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3. Select “Projects” > “Empty project”. Then name the project, and press “OK” when complete.

]% New Project X

Categories Templates

® |EF 2

Empty project | HMI project Standard Standard
project project w...

|n empty project |

(Nome __[MyProect l
Location |C:V..IsersVezak002\0neDn‘ve - Nidec\Documents v “Zl

4. A blank project is created.
‘® MyProject.project” - CODESYS

File Edit View Project Build Online Debug Tools  Window  Help
Bl & oo % BRX (MBS N9 0 &

b

5 MyProject

5. Jump to step 9 if the PLC / IPC / Controller to act as the EtherCAT network master has
already been installed into the CODESY'S device repository.
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Otherwise, from the CODESYS tool bar select “Tools” > “Device Repository...”.

Tools | Window  Help
| ‘@ CODESYS Installer...

m Library Repository...
Device Repository... I

Visualization Style Repository...

License Repository..

OPC UA Information Model Repository...

= il = @&

License Manager...

Device License Reader...

[E

Customize...
Options...
Import and Export Options...

Edge Gateway 3
Miscellanecus 3
Scripting 3

6. When the “Device Repository” dialog appears, select “Install...

= Device Repositor,

Location System Repository
{C:\ProgramData\CODESYS\Devices)

*

v Edit Locations...

Installed Device Descriptions

|5tring for a full text search | Vendor | <Al vendors=

- Install...

Marmne Vendor  Version Description
+ @ Miscellaneous

+ ﬁ Fieldbuses

£ E HMI devices

+- ] pLcs

+ ? SoftMotion drives
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Browse for the location of the device description file to install, select the file, and then click
“Open”.

W Install Device Description *

<« v « Doc.. » MCzand MCe w | 0 S Search MCz and MCe

Organize New folder =~ [ @
_J 30 Objects ~  MName - Status o
[ Desktop L AMCe200 251630 - o o
@ Documents |j MCz201_3.5.16.30.devdescxml (&) 0)
; Downloads || MCzel1_3.53.78.30.devdesc.xml [&] )
J‘) Music
& | Pictures
m Videos
OS] v £ >

File name: | MCz201_3.5.16.30.devdesc.xml ~ | | Automatic detection (Fxml*.ec v

Open Cancel
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8. The device is now added to the device repository and may be added to a CODESYS project.
Click close when the device is added.

epositon >

Location | System Repository ~| | Edit Locations...
{C:\ProgramData\CODESYS\Devices)

Installed Device Descriptions

String for a full text search | Vendor | <all vendors: v Install...
MName Vendor . Uninstall
ﬁ CODESYS SoftMotion Win V3 35 - Smart Software Solutions GmbH Export..

ﬁ CODESYS SoftMotion Win V3 x64 35 - Smart Software Solutions GmbH

m CODESYS SoftMotion Win V3 x64 35 - Smart Software Solutions GmbH

CODESYS SoftMotion Win V3 x64 35 - Smart Software Solutions GmbH
I—

m MCz201 Nidec (ControfTechniques)

CODESYS Control RTE V3 35 - Smart Software Solutions GmbH v
< >

= €% C:\Usersljonescd1\Onelrive - Midec\DocumentsYMCz and MCe\WMCz201_3.5. 16,30, devd:
& Device "MCz201" installed to device repository

Details...

Close

9. Add the PLC /IPC / Controller to the project tree by right clicking on the project name and
selecting “Add Device...”.

Devices
& MyProject
=2 Properties...
3 Add Object ’
Add Folder...
Add Device..,
Edit Object

Edit Object With...

Page 11 of 140



10. The “Add Device” dialog box will appear. Select the PLC / IPC / Controller to act as the

EtherCAT network master click the “Add Device” button.

[ Add Device *®
Name |MCz201
Action
(@) Append device Insert device Plug device Update device
|String for a full text search Vendor | <Al vendors> ~
MName Vendor Wersion Description 2
£ E HMI devices
= [ pLcs
= @ SoftMotion PLCs
ﬁj CODESYS SoftMation RTE V3 CODESYS 3.5.16.40 A CODESYS 3.% 50
ﬂj CODESYS Softmotion RTE V3 x64 CODESYS 3.5.16.40 A CODESYS 3.x So
ﬂj CODESYS SoftMation Win V3 CODESYS 3.5.15.40 CODESYS SoftMoti
ﬂj CODESYS SoftMotion Win V3 x64 CODESYS 3.5.16.40 CODESYS SoftMoti
[ 200 Lidec {ControTechnigues] 3.5 45 30 CODESYS Control
I ﬁj MCz201 Nidec {ControlTechniques) 3.5.19.60 CODESYS Control f
MCze01 Nidec {ControlTechniques) 3.5.18.60 CODESYS Control
m CODESYS Control RTE V3 CODESYS 3.5.20.30 A CODESYS 3.%x 50 v
f I [ e o [
£ >

Group by category [_] Display all versions(for experts only) [] Display outdated versions

[  mHame:Mczao1
Vendor: Midec (ControlTechniques)
Categories: SoftMotion PLCs
Version: 3.5.19.60
Order Number: 777
Description: CODESYS Control from CT

-
=

Add selected device to the project (top-level)

€  (You can select another target node inthe navigator while this window is open.)

| Add Device |I Close
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2.2 ESI File Installation

This section details how to install the ESI files into CODESYS. It is expected that section 2.1 Initial

CODESYS project setup has been completed and that CODESYS is open. If the CODESYS
installation already has the ESI files for Control Techniques devices jump to section 2.3 Setup an
EtherCAT EoE connection from the PLC to the drive.

1. Get the latest ESI files from the Control Techniques section of the Nidec Drives website and

extract the contents of the .zip file.

2. Extract the contents of the ESI file zip.

% B Error SI-EtherCAT_V02_00_00_16
Home Share View Cloud Storage
« v < S|-EtherCAT » Sl-EtherCAT_V02_00_00_16 ~| @ | Search SI-EtherCAT_V02_00_00_16
ol MName -
o Quick secess Control Techniques Includes
B Desktop -
e Control Techniques Commander C200xml
¥ Downloads e Control Techniques Commander C200-02010020.xml
=/ Documents L Control Techniques Commander C300xml
&= Pictures L Control Technigues Commander C300-02010020.xm|
Project L Control Techniques Digitax HD M750.xml
GlobalAppsProtected e Control Techniques Digitax HD M750-02010020.xml
V01.00.06.00 F600 update e Control Techniques Digitax HD M75T.xml
CODESYS L Control Techniques Digitax HD M751-02010020.xm|
L Control Techniques Digitax HD M753.xml
Dev L Control Techniques Digitax HD M753-02010020.xm|
Library Source e Control Techniques Digitax HD M7534.xml
TwinCAT Beckhoff e Control Techniques Digitax HD M754-02010020.xml
& Creative Cloud Files L Control Techniques Elevator E300.xml
L Control Techniques Elevator E300-02010020.xml
@ OneDrive - Nidec v

Bditems 64 items selected

3. In CODESYS, open the “Device Repository” by selecting “Tools” > “Device Repository...".

» MyProject.project™ - CODESYS

Status Date modified

©)
@
@
&)
©
©)
@
@
&)
©
©)
@
@
&)
©

File  Edit View Project Build Online  Debug | Tools | Window  Help
S © & > 4 27 CODESYS Installer...
Library Repository...
Devices * 1 X Device Repository... I
=5 MyProject

= [ [Mcz201 (Mcz201)

=gl

N

LC Logic

=-1C} Application

ﬁﬂ Library Manager
oftMotion General Axis Poal

‘
Clamil o @ &R e

Customize...

Options...

Scripting

Edge Gateway

Miscellaneous

Visualization 5tyle Repository...

License Repository...
OPC UA Information Model Repositary...
License Manager...

Device License Reader...

Import and Export Options...

Automation Server
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File folder
Microsoft Edge F
Microsoft Edge F
Microsoft Edge F
Microsoft Edge F
Microsoft Edge F
Microsoft Edge F
Microsoft Edge F
Microsoft Edge F
Microsoft Edge F
Microsoft Edge F
Microsoft Edge F
Microsoft Edge F
Microsoft Edge F
Microsoft Edge F w

>
ER


https://acim.nidec.com/drives/control-techniques/services/Drive-Setup

4. When the “Device Repository” opens select “Install...” and then use the file browser to find
the folder where the ESI files were extracted. Highlight all of the files in folder, (Ctrl+A), and
then click “Open”.

Lotation | System;

(€:Programbats|CO0ESYS pevces)

| installad Deviee Deseriptions

Vendar | <allvendors>

endar

Vermon  Description

® Instll Device Description
IR

Organize = Newfolder

@ OneDrive - Nidec
apes
Adtachments
B Deskiop
4 Documents
Microsaft Copilot Chat Files
Microsoft Teaems Chat Files
Hotebooks
= Pictures
Taner

hiteboards

W This PC
B 30 Objects
I Deskiop
% Documents

Name

+ ThisPC » Documents » SI-EtherCAT 5 S-EtherCATWO2 0000 16

Date medified

Contro Techmiques Inchiges
@ Control Techniques Commander C200:mi
€ Cortrol Techniques Commandar C200-0.
@ Cortrol Techniques Commander C300:mi
€ Control Techniques Commander C300.0
€ Control Techniques Digiax HD M7S0.xmi
€ Control Techniques Digitax HD M7S0-020.
€ Control Techniques Digiax HD M5! xml
€ Control Techniques Digiax HD M751-020..
€ Control Techniques Digitax HO M7S3am
€ Control Techniques Digitax HD MT53-020.
@ Control Techniques Digitax HO M754.xmi
@ Control Techniques Digitax HD M754-020...
€ Control Techniques Elevator E300.xm

@ Control Techniques Elevator £300-020100...
€ Contro Techniques Elevator £301-020100.
€ Control Techmiques HVAC H300umi

[N NoN oo NN NNl lfolfoioo] I

rosoft Edge H
Microsoft Edge H.
Microsoft Edge H.
Mcrosoft Edge H
Mecrosoft Edge H.
Mecrosoft Edge H.
Mecrosoft Edge H.

rosoft Edge H.

KB
28K8]
28 k8|

&6

—~ Fie name: [“Centrol Techninues Commander C300.xmi “Cantrol Techniques Commanes C

" “Contral Techy

Oigitax HD M750:2m - |

~| | Edit Locations...

x
‘Search Si-EtherCAT V02 00 00..
- ™ @
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5. CODESYS will install all of the ESI files into the system.

Lecaton  System Repository ~| | e Locations
(CH\ProgramDats\CODESTSIDevices)

Installed Davice Descrptions

Vendor calhvendors

Hame endor Vessan Descrptian - Uninstall
Y- —
* o Carts
+ G Catipen
= ook EtherCaT
* ack Master
* o2k Mocde
= aksene
(2 Beckhaff Auomation GoH 5. Co. 5 - xive ar Ans Teminals (EL 7o)
+ 12 Bomh Rewot AG
= 3 convol Tedwiaues
= (Ao Detais
B Conmander 200 4 Modes Canirol Techriques Reviion=16203010001  EtherCAT Slave imporled ffom Save XM.: Conlrol Techiques Commander C200,xml Device: Comma
B Commander 200 Open ocp ConirolTechriques 4100 EherCAT Sove mported from Sove 4M.: Coiro Tedmacues Commencer €200 xrl eice: Comm,
B conmander €200 Open Locp Control Techvigues Revison=16802000012  EtherCAT Slave importied fom Siave XML Control Techvraues Commandir £200. ki Dvice: Comma v
- e 611 CAT V02,00 00_16¥Carivol Tedhmaa.os Commandss C200.am
v @ cy e AT V02_00_00_35\Consol Techniaues Conmander C200-020 10020, kel

* © C:\sersijonesco1|CreDnve - fdec\Documents |- EferCATIS1 EtherCAT_V02_00_00_16iConvol Techniques Commander 3003
# @ C:Usersljonesc01\OneDrive -Nede Documents \S1-EtherCATISI-Etter CAT_VO2_00_D0_16¥Contrl Techniues Commandsr C300-02010020. sl
+ 8y € .

# @ C:\isersjonescd 1|CreDrive -idee\ocuments S Ether AT EtrerCAT
* @ C:Usersjenesco 1 \OneDnve - Nadec\DoCMENts ST ETherCAT 61 E1herCAT

-l HO M7
161€nrl Technioues Dighax HD M7SI-020 10020 sl
161Cono Techmiaues Digtax HD M7S L

When the installation completes the new ESI files will be found under “Fieldbuses” >
“EtherCAT” > “Slave” > “Nidec Control Techniques Ltd”. For older ESI files including the
CODESYS standard files for Control Techniques they will be found under “Fieldbuses” >

“EtherCAT” > “Slave” > “Control Techniques”.
|2

Location | System Repository

~ | | EditLocations...
(C:\ProgramData\CODESYS\Devices)
Installed Device Descriptions
String for a full text search vendor | <all vendors> w Install...
Name Vendor Version *
= [ Nidec Control Techniques Ltd
= [ Drives
+-- [ Commander
*# [ Digitax
*+ [ Elevator
+- 3 Hvac
*+[_4 Pump Drive
+- |4 Unidrive
+ [ Panasonic Corporation, Appliances Company - AC Servo Driver
* [ Panasonic Corporation, Automotive & Industrial Systems Company
+ [ Panasonic Corporation, Industrial Solutions Company
+ [ Parker Hannifin
*+ [ Schneider Electric
+- [ staubli robotics v
< >
€ Device "Unidrive M889 Regen” installed to device repository ~
¥ Device "Unidrive M383 Open Loop” installed to device repository
¥ Device "Unidrive M389 RFC-A" installed to device repository
€ Device "Unidrive M882 RFC-S" installed to device repositary
¥ Device "Unidrive M389 Regen” installed to device repository
= @ Ci\Usersijonescd 1\OneDrive - Nidec\Documents\SI-EtherCATISI-EtherCAT_V02_00_00_16\Control Techniques Unidrive M389-02010020.xml
€ Device "Unidrive M882 Open Loop” installed to device repository
@ Device "Unidrive M383" installed to device repository
€ Device "Unidrive M882 RFC-5" installed to device repositary
€ Device "Unidrive M383 REGEN” installed to device repository
¥ Device "Unidrive M389 Mode Agnostic” installed to device repository
v

Close

VIl The ESI files must match the firmware of the EtherCAT module. Section 3.9 How
to upgrade the EtherCAT interface firmware using Connect. This section describes

how to check the current SI-EtherCAT firmware version and how to perform an upgrade
if necessary.
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2.3 Setup an EtherCAT EoE connection from the PLC to the drive

To allow Connect or any other Ethernet based PC tool to connect to the slave drives in the EtherCAT
network, an EoE (Ethernet Over EtherCAT) connection must be configured. It is assumed that
sections Use the following steps to configure the EoE network:

1. Add an EtherCAT master to the controller by right clicking on the controller and then select
“Add device...”

Devices
=) MyProject
=[] Mg
==

Cut

Copy
Paste

X i B

2

Delete
Refactoring »
Properties...

Add Object »
Add Folder...
Add Device...

Ilnrate Nevice

IO E

2. When the “Add Device” dialog starts, select “Fieldbuses” > “EtherCAT” > “Master” >
“EtherCAT Master SoftMotion”, then click “Add Device”. Use the latest version.

m Add Device X

Name |Eﬂ1erCAT_Master_SofNo tion

Action
(® Append device t (O Update device
String for a full text search | Vendor | <All vendors> ~
Name Vendor Version Description =
= ﬂi Fieldbuses
+ - CAN CANbus
= pods EtherCAT
= ﬁ Master
ﬂj O0oocx internal EtherCAT Master CODESYS 4.7.0.0 CXsooex internal EtherCAT Master
E CODESYS 4700  FtherCAT Mocter
() [EtherCAT Master SoftMotion | CODESYS ~ 4.7.0.0  EtherCAT Master SoftMotion. ..
+ - HB FOernet Aoaoter e
< >

[] Group by category [ ] Display all versions(for experts only) [ ] Display outdated versions

ﬂ'] Name: EtherCAT Master SoftMotion A
Vendor: CODESYS
(Categories: Master
Version: 4.7.0.0 -
Order Number: =
Description: EtherCAT Master SoftMotion... v LY

Append selected device as last child of
MCz201

® (You can select another target node inthe navigator while this window is open.)

Add Device Close
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The EtherCAT master has been added to the project tree:
Devices > I
= MyProfect
= [ mMczzo1 (MCz201)
=Bl PLC Logic
=Lk Application
m Library Manager
= @ Task Configuration

¥ EtherCAT Task
I ﬁ EtherCAT Master SoftMotion (EtherCAT Master SoftMotion) I
SoftMotion General Axis Pool

To add the slave device by scanning the network

To add the EtherCAT slave device manually, (Control Techniques drive), to the project tree

by right clicking on the EtherCAT Master device and selecting “Add Device...”.

Devices

=] MyFrafect
= [l Mcz201 (Mcz201)
=B pLC Logic
=i} Application
m Library Manager
= @ Task Configuration
§5 EtherCAT Task
[ EthercaT | )
2 SoftMation b Cut
Copy
Paste
¥ Delete

Refactoring »
Properties...
Add Object

) Add Folder...
Add Device...

Il Control Techniques drives device description files are included with CODESYS but
are also available from Support Suite or a Control Techniaues Drive Centre or Distributor.
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The “Add Device” dialog box will open. For older V1 SI-EtherCAT and factory fitted EtherCAT
interfaces if the drive is a Unidrive M700 running in RFC-S mode for example, then the
“Unidrive M700 RFC-S” device is selected using V4.16.0.0 in the Control Techniques folder.

&L |Unidrive M700 RFC-5

For newer V2 SI-EtherCAT and factory fitted EtherCAT interfaces if the drive is a Unidrive
M700 running in any mode for example, then the “Unidrive M700” device is selected using
the latest version in the Nidec Control Techniques Ltd folder.

(T uridrive M700

From the “Add Device” dialog, select “Fieldbuses” > “EtherCAT” > “Slave” > “Control
Techniques” > “Drives” > ” Nidec Control Techniques Ltd” > “Unidrive” > “Unidrive M700”,
and then select “Add Device”.

[ Add Device

MName |Unidrive_M?DD

Action

(® Append device () Insert device () Update device

|String for a full text search | Vendor | <Al vendors>
Mame Vendor
ﬁ Unidrive M&00 RFC-S Nidec Control Technigues Lt
ﬁ Unidrive M&00 RFC-5 Nidec Cantrol Techniques Lt
ﬁ |Ur'|i|::|ri\re M700 Midec Control Technigues Lt
ﬁ Unidrive M700 Mode Agnostic Nidec Cantrol Techniques Lt
ﬁ Unidrive M700 Open Loop Nidec Control Technigues Lt
ﬁ Unidrive M700 Open Loop Nidec Cantrol Techniques Lt
ﬁ Unidrive M700 Regen Nidec Control Technigues Lt
ﬁ Unidrive M700 REGEN Nidec Cantrol Techniques Lt
ﬁ Unidrive M700 RFC-A Nidec Control Technigues Lt
ﬁ 1 ImiAdriva MM DEC.C hidar Fantral Tadninoae |+ 7
£ >
Group by category [_| Display all versions(for experts anly) [ | Display outdated versions
[  Mame:Unidrive M700
Vendor: Nidec Control Techniques Ltd
Categories: Slave
Version: Revision=16#02010020 2
Order Number: Unidrive M700 .
Description: EtherCAT Slave imported from Slave XML: Control Technigues Unidrive M700-02010020, xml ="
Device: Unidrive M700. Unidrive M700
Append selected device as last child of
EtherCAT_Master_SoftMotion
€ (You can select another target node inthe navigator while this window is open.)
Add Device Close
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6. The device is added to the project tree:

Devices -« 0 X
=3l MyProject -
= [ mcz201 Mcz201)
=Bl PLE Logic

=R @ j Application
m Library Manager
= @ Task Configuration
& EtherCAT Task

AT Master

=T Uridrive_M700 (Unidrive M700)
Select_Satety_Process_Data
"% softMotion General Axis Pool
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7. If the drive doesn’t have SM3_Drive_ETC Softmotion axis beneath it in the tree one must be
added by right clicking on the drive and then select “Add Softmotion CiA402 Axis”
‘@ MyProject.project™ - CODESYS

File  Edit View Project Build Online Debug Tools Window  Help
R |&(E O

P& o = § B X M5 A NS

B

Devices -~ 0 X
=13 Myrroject -
= mcza01 (Mcz201)
=-20 PLC Logic
=} Application
.ﬂ Library Manager
I'—”@ Task Configuration
g8 EtherCAT Task
- j i Master
=M unidrive_M700 (Unidrive M700)
K Select_Safety_Process_Data &
"8 SoftMotion General Axis Pool
B Paste
K Delete
Refactoring »
Properties...
5 Add Object
) Add Folder...
Insert Device...
Disable Device
Update Device...
[7° Edit Object
Edit Object With...
Edit 10 mapping
Import mappings from C5V...
< Export mappings to CSV...
POUS = || Add SoftMotion CiA402 Axis
=5 MyProject Add SoftMotionLight CiA402 Axis
E . T
Click OK to the message that follows:
CODESYS #

Please note that this driver has not been verified or tested
with the device instance you are trying to link it. All or some
functions may not work as expected. This can include
unexpected or uncontrolled movements of the device,

A generic axis is added to the project:
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‘& MyProject.project™ - CODESYS
File Edit View Project Build Online Debug Tools  Win
BEE & oo & BBEX(MGABSIN S

b

=[] mcz201 (Mcz201)
=B PLC Logic
= Application
>.I] Library Manager
-@ Task Configuration
g% EtherCAT Task
- m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= Unidrive_M700 {Unidrive M700)

: Select_Safety_Process_Data

i---ﬂﬁ |m_nive_ﬁamid]s=4uz (5M_Drive_GenericDSP4032)
- "% SoftMotion General Axis Poal
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8. Connect to the target PLC / IPC / Controller by double clicking on it in the Devices pane:

Devices

~ 0 X

=g MyProfect
=N [ mcz201 (MCz201)
=]}l PLC Logic
= ":j' Application
m Library Manager
= @ Task Configuration
& EtherCAT Task

= Unidrive_M700 (Unidrive M700)
K Select_Safety_Process_Data

"2 SoftMotion General Axis Pool

= ﬂi EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)

H&" SM_Drive_GenericDSP402 (SM_Drive_GenericDSP402)

-

When the device tab opens, click “Scan Network...”. When the scan finishes select the

device to connect to from the list and select OK.

ﬂi MCz201 X
IS\:an Netwark I Gateway - | Device

Communication Settings

| Applications

Backup and Restore

Files - . .
Gateway
Log
jGataway=il
PLC Settings IP-Address:
localhost
PLC Shell
Port

1217
Users and Groups

GENEWGRO1384

Press ENTER to set active path

Access Rights
Select the Network Path to the Controller
Symbol Rights =g Gateway 1 mﬁhm @ Scan Network
[l mcza01 [0648.5001]
Software metrics for license Device Address: Wink
determination 0548.5001
IEC Objects Block driver:
UDP
Task Deployment Encrypted Communication:
[TLS supported
Status
Mumber of channels:
8
Infarmation
Target ID:
1060 1001
Target Name:
(CT-x86-RTE
Target Type:
4102
~
Hide non-matching devices, filter by Target ID Cancel
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When the device connection is working it looks like this:
@ nez201 x|

Communication Settings Scan Network | Gateway - | Device -
Applications
JER
Backup and Restore :
Files — . .
Gateway
Log
" | |MC2201 (active)
PLC Settings IP-Address: Device Name:
localhost MCZ201
PLC Shell )
Port: Device Address:
1217 0648.5001
Users and Groups
Target ID:
1060 1001
Access Rights
Target Type:
Symbol Rights 4102
. - TargetVendor:
Software metrics for license
e Nidec{ControlTechnigues)
. TargetVersion:
IEC Objects 351630
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9. Configure the EtherCAT master settings. Double click on “(EtherCAT Master SoftMotion)” in

the “Devices” tree:
Devices
=2 MyProject

= [ Mcz201 (Mcz201)

=& pLC Logic
= r_; Application
m Library Manager
= @ Task Configuration

@3 L2 EtherCAT Task

= !:i EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= Unidrive_M700 (Unidrive M700)
K Select_Safety_Process_Data

Mg SM_Drive_GenericDSP402 (SM_Drive_GenericDSP402)
'!. SoftMotion General Axis Pool

When the “EtherCAT_Master SoftMotion” tab opens, set the cycle time to 1000us - this is the
maximum recommended EtherCAT cycle time for any axis taking part in an Electronic
Gearbox system as a master or a slave. The same cycle time must be used on all axes.

[T] EtherCAT Master x

General Autoconfig master/slaves Ethertn-r“—
Sync Unit Assignment EtherCAT NIC Settings
Overview Destination address (MAC) FF-FF-FF-FF-FF-FF Broadeast  [] Redundancy

Source address (MAC) 00-00-00-00-00-00 Select...

Log
Metwork name
EtherCAT /O Mapping (®) Select network by MAC (O select network by name | | Compare exact name
EtherCAT IEC Objects Distributed Clock Options
Status [ cyde time 1000 s |

Sync offset 20 %

Infarmation
|:| Sync window monitoring

Sync window 1 R T

Click “Select...” to choose the PLC / IPC / Controller EtherCAT network port:
[f] EtherCAT_Master X

General Autoconfig master/slaves Ethercn-r“—
Sync Unit Assignment EthercAT NIC Settings
Qverview Destination address (MAC) FF-FF-FF-FF-FFFF Broadcast [ | Redundancy

Source address (MAC) 00-00-00-00-00-00 Select...

Log
Network name
EtherCAT /O Mapping (®) Select network by MAC (") Select network by name Compare exact name
EtherCAT IEC Objects Distributed Clock Options
Status Cycle time 1000 s

Yo

EIURRE N

. Sync offset 20
Information
|:| Sync window monitaring

L

Sync window 1 ps
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Select the port from the list and click “OK”. In the example below it is assumed that port X105
is the EtherCAT network port.

2E|ECT INEDWOTK Adaprer

MAC address Name  Description
D0B0B2BTBERT X105 CoDeSys %iExpress GBit F’ILBheme:t Adapter _I
003032878E6RE X108 CoDeSys EtherExpress GBit PCI Ethemet Adapter #2
003032878E69 X102 CoDeSys EtherExpress GBit PCI Ethemet Adapter #3
ODED4B772C55 X111 Intel{R) Ethemet Connection (7) 1219-LM #4

=

“Source address (MAC)” is now configured.
(] EtherCAT_Master x

General Autoconfig master/slaves Ethercn-r_‘—
.
Sync Unit Assignment EtherCAT NIC Settings
Overview Destination address(MAC) |FF-FF-FF-FF-FF-FF Broadeast [ ] Redundancy
Source address (MAC)  [00-80-6287-8667 | | | Select. |
Log
Network name X105
EtherCAT /O Mapping (®) Select network by MAC (C) Select network by name Compare exact name
B CAIHE ok 4 Distributed Clock [* Options
Status Cycle time 1000 2 ps
. Sync offset 20 = %
Information
D Sync window monitoring
Sync window 1 > ps
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10. Setup the EtherCAT Slave EoE Connection. Double click on the slave device in the

“Devices” tree:
Devices

=13 MyPraject

= mcz201 Mcz201)
=18 PLC Logic
= ";,} Application
m Library Manager
= @ Task Configuration
% EtherCAT Task
EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
Unidrive_M700 (Unidrive M700)

Select_Safety_Process_Data
H$” sM_Drive_GenericDSP402 (SM_Drive_GenericDSP402)
"2 SoftMotion General Axis Poal

On the EtherCAT slave tab, select “Expert Settings” to reveal the EoE tab. Under the “Startup
Checking” category, untick the “Check product ID and “Check revision number” boxes:

[ unidrive_M700 x

General

Expert Process Data

Process Data

Startup Parameters

EoE Settings

Log

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Information

Address
AutoIncaddress

EtherCAT address
Distributed Clock

Select DC

Enable

Sync 0
Enable Sync i)
(@) Sync unit cycle

(C) User-defined

sync 1
[] Enable Sync 1

Sync unit oycle

User-defined

Startup Checking
Check vendor ID

Additional

h%
— FnerCAT
1001 = [] optional

Drive Synchronised

Sync unit cycle {ps)

x1l " 1000

500

Cycle time (ps)

= shift time (ps)

[] Based on Input Reference

xi 1000 = Cycle time (ps)
0 = Shift time (ps)
Timeouts

] Check product D

[] Check revision number
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11. Select the “EoE Settings” side tab and check the “Virtual Ethernet Port” box to enable EoE
and reveal the settings.

(7 unidrive_M700 x

General seffings
I Virtual Ethernet port I

Expert Process Data

Virtual MAC ID |DZ-01-US—1EJ-U3-E9
P Dat
rocess bata Switch part IP port
Startup Parameters IP Settings
IP address o .0 .0 .0
EoE Settings
Subnet mask o .0 .0 .0
Log Default gateway o .0 .0 .0
DNS o . 0 . 0 . 0
EtherCAT IfO Mapping server
DNS name |Unidri'u'e_M?D[J |

EtherCAT IEC Objects

12. Find the EtherCAT master Ethernet port IP address e.g. for X105 on an MCz201 it is
192.168.2.1. Set this as the Default Gateway.

IP Seftings
IF address o . o0 .0 .0
Subnet mask o . o0 .0 .0
Default gateway 255 . 188 . 2 . 1
DMNS server o .0 .0 .0
DMS name Unidrive_M700

Configure the IP address of the EoE port by setting “IP Address” to the IP address that will be
used by the PC tools to communicate to the slave drive e.g. 192.168.2.2. “IP Address” must
be in the same subnet as the default gateway but must have a different address. Set the
subnet mask to 255.255.255.0.

IP Settings
IF address 192 . 188 . 2 . 2
Subnet mask 255 . 255 . 255 . O
Default gateway 255 . 188 . 2 . 1
DMS server o .0 .0 .0
DMS name Unidrive_M700
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13. Compile and download the setup to the target using the login % button or Ctrl+F8. When
the project has downloaded and the EtherCAT has started properly it looks like this in
CODESYS:

Devices + 0 X
=50 MyProject -
= | mcz201 [connected] (MCz201)
=-[2]] pLC Logic

= £ Application [run]
ﬁ] Library Manager
= @ Task Configuration
& EtherCAT Task
= ﬁ EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
=4[ Unidrive_M700 (Unidrive M700)
4 Select_Safety_Process_Data
H$” 5M_Drive_GenericDSP402 (SM_Drive_GenericDSP402)
2 SoftMotion General Axis Poal

ININ The green circling arrows next to the EtherCAT Master and Slave drive that show that
the network is healthy.

14. For targets that are not MCz or MCe, it is worth verifying that the registry in the
IPC/Controller/PLC has IPEnableRouter set to 0x00000001(1). This can be accessed using
remote desktop.

File Edit View Favorites Help

Computer\HKEY_LOCAL_MACHINE\SYSTEM\ CurrentControlSet\Services\ Tepip Parameters I

starahci A1 Name Type Data
storflt ab] (Default) REG_SZ (value not set)
SED mw:li ab] DataBasePath REG_EXPAND_SZ FeSystemRoot 6\ System32\drivershetc
;tU ’qSDS 4| DeadGWDetect... REG_DWORD 0x000DD00T (1)

arsve

35| Domain REG_SZ

storufs
storvse 2% DontAddDefault.. REG_DWORD 000000000 (0)
veve ‘-’.ﬂ EnablelCMPRedi... REG_DWORD O 00000001 (1)
cwenum ‘-’.ﬂ FoerwardBroadca... REG_DWORD Ox 00000000 (0]
swprv ab|Hostname REG_SZ ETN-000twzkb
Synth3dVsc alﬂleSDnmain REG S7 mshome.net
SysMain REG_DWORD 0x00000007 (1 )l

ComputennHKEY _LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\Tcpip\Parameter
s
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15. Create a persistent route in the PC to allow access to the EtherCAT Slave drive. Open the
command prompt as an administrator by typing in “PowerShell” in the windows search, then
right click on “Windows PowerShell” in the results and select “Run as administrator”.

All Work  Apps Documents Web More ¥

Best match

> Windows PowerShell
System Run as administrator

Apps Open file location

N Pin to Start
£ Windows PowerShell ISE

Pin to taskbar
Windows PowerShell (x86)
£ Windows PowerShell ISE (x86)
Settings

I PowerShell Developer Settings

= Replace Command Prompt with
Windows PowerShell in the Win + X

Search work and web
L PowerShell - Task automation software
£ powershell 7

L powershell admin

L Powershell

execute the command “route -p add 192.168.2.0 mask 255.255.255.0 192.168.1.Y”
assuming the PC is connected to the PLC / Controller / IPC on subnet 192.168.1.Y.

X105
192.168.2.1

EtherCAT

PC
X102 192.168.1.238

192.168.1.1

EoE VirtualPort

Persisten
192.168.2.2 ¢ ersistent

Route
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Y is the configured IP address of the PLC / Controller / IPC ethernet port being used for PC
communications. In this example it is “route -p add 192.168.2.0 mask 255.255.255.0
192.168.1.1”

S C:ywWindo ystem32 > :
This static route allows any IP address from 192.168.2.1 to 192.168.2.255 to be accessed
using EoE.

In the same command window execute the command “route print”. There will be a
“Persistent Routes” section listing the newly configured persistent routes:

Netmask

955 _ 9GE JEE

To prove the EoE IP address can be reached by PC from the same command prompt “Ping”
the EoE IP address e.g. 192.168.2.2. A working result looks like this:

IV Once a persistent route has been configured it will remain even after the power cycling
the PC. The route may be deleted using “route delete 192.168.2.0”

16.

Connect can now be used to access the drive over the EoE virtual port to commission the
drive using the “Scan Ethernet network via gateway/EoE” option.

Connect - Project System
Scan
Q Q Q Q Q
Scan Ethernet Scan TwinCAT Scan Scan serial Scan Ethernet network
network ADS network BluetoothlE RTU network via gateway/EoE
TwinCAT: AMS Net ID
169.254.29.230.3.1 ﬂ
Scan Results
Guides & Manuals
New project with  Adc
Contact Us selected drives
Settings Name: My Praject 182
Location: CA\Users\jonesc01\OneDrive - Nidec\Documents\Control Techniques\Connect
Finished scanning for devices. (1 found.)
+# Scanning Ethernet networks - One drive found
v Address Type Name Serial number
[ 19216822 Unidrive M700 0 = = Wink] |
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2.4 Configure the drive using Connect

Create a new Connect project to configure and commission the drive for the motion application:

1. Open the Connect PC software by double clicking the “Connect” icon.

C

Connect

2. Ensure the version of Connect is a minimum V3.0.0. If an earlier version is installed please
upgrade to V3.0.0; the software file may be obtained from your local Control Techniques
Drive Centre / Distributor, or http://acim.nidec.com/drives/control-techniques, or Control

Techniques Support Suite.

Connect

- 5
0 2025 Nidec Control Technigues Ltd. All rights reservad. f de"_ DFIUF! S

3. When Connect opens select “New project from network scan”.

Q

Mew project from
network scan

4. If EoE communications is being used, select “Scan Ethernet network via gateway/EoE”.

Quick Scan

Q a a a Q Q &
Scan Ethernet Scan TwinCAT Scan Scan serial Scan Ethernet network Scan all Settings
network ADS network BluetoothlLE RTU network via gateway/EoE networks
TwinCAT: AMS Net ID
5.60.92.126.4.1 1]
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5. When the scan completes all of the available nodes on the network will be found.

Scan Results

Mew project with Add selected drives
selected drives to current pro

Mame: M'}.l' PFCI_iECt 182

Location: C\WUsershjonesc01'Onelrive - Nidec\Documents\Control TechnigueshConnect

Finished scanning for devices. (1 found.)
" Scanning Ethernet networks - One drive found

o ;E'.J::I-c:lressz Type Marme Serial number
| 192.168.2.2 Unidrive M700 0 = E Wink

IV For this to be successful on an EtherCAT-based network, the CODESYS PLC/IPC
and it's EtherCAT network must be running, as indicated by a green arrow symbols
highlighted in CODESYS.

Devices + 0 X
=59 MyProject -
= ] MCz201 [connected] (MCz201)
= 1] PLC Logic

- (. Application [run]
m Library Manager
= @ Task Configuration
2 EtherCAT Task
= EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= Unidrive_M700 (Unidrive M700)
K Select_Safety_Process_Data
f SM_Drive_GenericDSP402 (SM_Drive_GenericDSP407)
"2 SoftMotion General Axis Pool
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6.

Give the project a meaningful name and then click “New project with selected drive”.

Scan Results

New project with
selected drives

Add selected drives

to cu

ment project

Mame: EoE CODESYS

Location: ChUsersyjonesc01\Cnelrive - Nidec\Documents'\Control Techniques\Connect

Finished scanning for devices. (1 found.)
% Scanning Ethernet networks - One drive found

Ll f-\ddress’-
o 192.168.2.2

Mame Senal number

Type
Unidrive M700 0

When the project opens, all drives on the network will be “Online” as indicated by the blue
highlight on the “Online” button, the green dot next to each drive node in the Explorer tree,
and the green border around the active tab page.

File Home View Tools
= o, e % [‘U'J
i 2 R (O ) B
Add Project Upload Download Online | Upload Download Connection Set mode
drive~ Owerview to project from project rom drive  to drive settings  and region

Project

Drive - Unidrive M700 {19
Drive Configuration (192.168.2.2) X

EoE CODESYS

EUnidrh\e M700 (192.168.2.2)

@ Unidrive M700 (192.168.2.2)
v EE} Setup

This means that any changes made take direct effect in the drive.

Drive Motor 8 Feedback Brake H

Configuration
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The first drive in the Explorer list is selected and has it’s drive guided setup opened.

Explorer v 1 X [Drive Configuration ..9.2203.1:1001) X
ADS TwinCAT

@ Unidrive M700 (169.254.29.230.3.1:1001)

@ Unidrive M700 (168.254.29.2303.1:1002)

Configuration

Setup from Scratch?

ould like to setup the drive from scratch/out-of-the-box rather than c:

ULV IXTL M Note: After defautting, use the setup screens to make the changes you want then download to the drive

@ Unidrive M700 (169.254.29.230.3.1:1001)

© 8 Setup Drive Configuration - (Unidrive M700)
Drive Configuration
Motor & Feedback Model 0 050 ~  0.75kW (5A)
Brake
References Mode = RFC-S ~
Limits.
Save Parameters Region | 50Hz v
Auto-Tune
Motor & Load Inertia oPtionS
Performance Tuning
Finalise - .
> > Ethemet
> G Options Stot2 o
> B3 Solutions
&F Maintenanes Slot3  |SiEtherCAT ~ || I
W Oscilloscope ontart (B :
nboard | Ethemet v

24 Terminal Overview
v [& Diagnostics
Drive Diagnastics
Destination Conflicts
Onboard Scope
> = Parameters
[ Parameter Reference Guide
> ®1§ Block Diagrams
> 10 Fies

On this page the user can default the drive to remove any previous setup, change the
operating mode to match the motor that has been connected to the drive, and select the
region e.g. 50Hz or 60Hz.

When connecting to the drive using EtherCAT (EoE), if the EtherCAT slave was
configured with an ESI file that matches the mode of the drive, e.g.

“Unidrive M700 Open Loop”, and the drive mode is subsequently changed, the comms
connection will stop if the “Check product ID” and “Check revision number” boxes are
checked. If this happens, in CODESYS, go offline, delete the EtherCAT drive nodes, right
click on the EtherCAT network master and select “Scan for Devices...” to re-add the nodes

in their new mode. EoE settings will need to be re-configured before going back online to
download the changes.

Alternatively, navigate to the “General” tab of the EtherCAT node, ensure “Expert settings”
is ticked:

il Drive x
General Address Additional
-~
AutoInc address 0 = Expert settings EtherCAT.
Expert Process Data

EtherCAT address 1001 = [] optional

Expand the “Startup Checking” menu. Untick the “Check Product ID” and “Check revision
number” options before going online and downloading the application to the PLC / IPC.\

Startup Checking Timeouts
Check vendor ID
[ Check product ID

[] Check revision number

Download expected slotconfiguration

4

The guided setup section is selected by either the “Next” and “Back” buttons, or by directly
selecting a section by clicking on the circle section markers.

IO ......... Ng; ........ Q ........ _r """ Q —" ........ O ....... _ ....... d -
BT Feedback |

When finished, click “Next” move to the motor and feedback setup. -
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9. Setup the motor and feedback device on the “Motor and Feedback” page. The required data
for the motor and feedback device will be available on the motor name plate or the technical
data sheet for the motor.

3I{I Control Techniques Dynamics permanent-magnet servo motors and Leroy Somer
induction motors and permanent-magnet process motors may be found using the motor
search:

Motor & Feedback (16..9.230.3.1:1001) X

Motor Search

Q Please enter at least 3 characters of the motor nameplate to begin searching

01 ]
CT Dynamics, 067EDA300XAFMA, 10 poles, 220V, 3000rpm, 1.5A, No Brake, Custom, Key, Heidenhain ECI1118 EnDat 2.1 18-bit, DIN44082

Mot CT Dynamics, 067EDAZ00SAFMA, 10 poles, 220V, 3000rpm, 1.5, No Brake, Single Cable, Key, Heidenhain ECI1118 EnDat 2.1 18-bit, DIN44082
€T Dynamics, 067EDA300SAFMC, 10 poles, 220V, 3000rpm, 154, No Brake, Single Cable, Key, Heidenhain ECI1112 EnDat 2.1 18-bit, KT¥24.130

T Pumamine NETENAIMNCARDA 10 malar 39U 20Nemm 1 &7 Kin Braba Sinnla Cahls Ko Bacakiar 3 malar 18 &LLS NINAINGD
I 4
Motor & Feedback (16..9.230.3.1:1001) X hd
QOO
Motor & Load Perfor e Finalise
nertia uning
Motor Search
Q Please enter at least 3 characters of the motor nameplate to begin searching .
Motor Setup Feedback
Motor Type  Permanent Magnet Servo ~ L] Feedback Mode | Feedback device v L Mator Control Feedback Select | P1 Drive
Summary | Advanced | Auto-tune Encoder type
Rated Current 2100 v A L]
P1 Device Type [AB Servo v s @ i“‘f“"'f
Rated Voltage 230 I vV L] near
Basic Advanced | Error Detection
Number Of Motor Poles 6 5 Poles. =
P1 Supply Vohtage Vv .
Rated Speed 300000 T | rpm ] —
P1 Rotary Lines Per Revolution | 4096  ~ "
Volts Per 1000rpm o8 Zovv L]
P1 Rotary Tumns Bits % D ov =
Torque Per Amp 160 J | NmA L] =
P1 Termination Select 1D v =
Thermistor Setup
Thermistor Connection Drive P1 v -
P1 Thermistor Fault Detection | Temperature v .
P1 Thermistor Type DIN44082  ~ -
P1 Thermistor Reset Threshold | 1800 C v Q -
P1 Thermistor Trip Threshold (3300 £ v |0 .
The user must configure the motor, feedback device and thermistor setup here.
Help is provided throughout Connect using small help trigger squares ™:
Summa Advanced | Auto-tune
& Encoder type
Rated Current 2100 D o~ A L] ® o R
. c t
P1 Device Type | AB Servo » u oray
r
Rated Valtage 20 D owwv
Rated voltage
Number Of Mator Poles | 6 5 Poles u
This is set to the motor name plate rated voltage in a.c. rms volts (V).
Rated Spesd 2000.00 : | rpm u|| For inductipn r?‘loto.rs the rated voltage changes.depe.nde nt on whether
the motor is wired in Star, (Y), or Delta, (A), configuration e.g. a common
-~ , - configuration is 400V in Star (Y) and 200V in Delta (A). For a servo
VeE by T e v |V maotor, in most cases the drive default is fine as this parameter does not
have an effect unless field weakening has been enabled.
Terque Per Amp 1.60 v Nm/a u

It is possible to save a motor and encoder configuration for later user; these can also be
searched for.
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For induction motors, where the thermistor is not typically connected to the encoder interface
D Type, and instead, is connected to a terminal on the drive ( e.g. Analogue input 3). Set
Analogue Input 3 Mode to Thermistor.

Thermistor Setup

Thermistor Connection Analog Input v L]
Thermistor Fault Detection [ ]

Analog Input 3 Thermistor Type DIMN44082 ~ L]
Analog Input 3 Thermistor Resat Threshold (1800 . v | Q u
Analog Input 3 Thermistor Trip Threshold 3330 . ~ |0 L]

If the drive is either a Digitax HD or a Unidrive M with firmware >=V01.61.01.00 and the motor
is one from Control Techniques Dynamics that has an electronic nameplate loaded into the
encoder, the motor and encoder data is setup automatically where the “Motor & Feedback”
page looks like the example below:

o h’& OO OO OO .......... O O

Feedback

Parameter values have been laaded from the digital matar nameplate, Values effected are highlighted in blue.

Motor Search

Enter the matar Save Export
q Delete Import
Motor Setup 067EDA300XFMAO5140-SRBS (124600122) Feedback selection
MotorType Parmanent MagnetSeno . Feedback Made  Feedback device " Motor Control Feedback Select |P1 Drive v
Feedback type

P1 Device Type |EnDat ~
Rated Vottage
Basic | Advanced
Rated Speed

1 Sugply Vage W~

#1 Auto-canfiguration Select Ensbled

jaud Rate M v Bad
Torcque Per Amp 083 I v Nma

Thermistor Setup
Drve Pl

Temparature v

DING40E2

The light blue highlight shows that the electronic nameplate has been loaded. In addition, for
EnDat 2.2, EnDat 3.0 and BiSS-C encoders the “Encoder type” fields are also configured
automatically.

When finished, click “Next” to move to the brake setup.
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10. The brake setup page allows braking resistor properties to be configured. The braking resistor
is used to dissipate motor energy when slowing down. The settings provide protection for the
braking resistor in addition to a thermal overload circuit which is typically provided with the
resistor.

It is also be used to set up the drives mechanical brake controller. The mechanical brake
controller releases and applies the mechanical brake automatically, making sure that the load
is always either in control using the drive or the mechanical brake. It is typically used in
hoisting applications. For the majority of applications, assigning the “Brake Control: Brake
Release” Output, setting the time for the brake to physically release the load in “Brake
Control: Post-brake Release Delay”, and the time for the brake to physically apply and hold
the load in “Brake Control: Brake Apply Delay” is sufficient.

Brake (169.254.29.230.3.1:1001)

Dynamic Braking Resistor
Is a dynamic braking resistor fitted? v/

Braking Resistor Resistance 2200 0 v|Q . The resistor must be connected between the BR terminal and +DC.
It is recommended o fit a thermal protection device.

The minimun braking resistance for this drive is 22 0.

The brakes instantaneous power rating is 7.7 kKW.

The brakes continuous power rating is 1.5 kKW.

Braking Resistor Rated Power 0050 I v | kW L]

Braking Resistor Thermal Time Constant 3300 & s .

Mechanical Brake Control

The mechanical brake controller is used in hoisting applications to ensure that the load is always being controlled by either the drive or the brake, when moving and stopping the load. The controller checks that the
motor is producing torque to hold the load and compensates for the delay for the brake to physically release and apply.

Is a mechanical brake fitted? (v

Terminal Invert  Parameter

M rone ~] Brake Control: Brake Release
) External Brake Released Indicator

Mechanical Brake Control Settings

Brake Control: Brake Apply Speed 5 2 v|mpm -
Brake Control: Brake Delay 107 ~|s ]
Brake Control: Post-brake Release Delay |10 J v|s -
Brake Control: Brake Apply Delay 107 v|s (]

For more information on the mechanical brake controller see section 4.3 Mechanical brake
controller logic.

When finished, click “Next” to move to the reference setup.
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11.

The reference setup page for an EtherCAT motion control application, is where the maximum
reference clamp is defined. Normally, the maximum reference clamp must be set to the motor
rated speed, however, in some applications this is modified and may be adjusted from this
page.

References (168.254...9.230.3.1:1001) X

OO

Drive Motor & F
Configuration

O s

Save Parameters Auto-Tune oad Performance

T
Reference Source
Select the reference to control the motor  Mation Control over Fieldbus v Ll

Profile Setup

Maximum Reference Clamp | 3000.0 & | rpm . Bipolar Reference Enable off L]

Minimum Reference Clamp | 0.0 oo~ pm n Ramp Rate Units. Off u
Catch A Spinning Motor | Enble  » .

The other mation profile properties are configured using the 3rd party contraller and DS402 objects
25 detailed in the user manual for the fieldbus interface

When finished, click “Next” to move to the EtherCAT setup.
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12.

13.

The EtherCAT Setup page allows the user to configure the stop behaviour from a digital input
and from a loss of comms.

EtherCAT Setup (169..9.230.3.1:1001) X

Easy Stop

Easy Stop allows the drive to be stopped using a pre-defined deceleration rate if a digital input is activated or if EtherCAT messages stop being received by the drive.
The stop is handled so that any position following error is removed when the stop is activated.

Do you want ta configure the Easy Stop behaviour?

Easy Stop Mode =

Easy Stop Deceleration Rate | 0.200 7 | 5/1000rpm =

Zero Speed Threshold 5 2 vimpm =

Network Loss Behaviour

If the EtherCAT network communications go down, configure the loss conditions for the easy stop to be performed.

Controlled Stop Network Loss Threshold |0 0 + L]

Stop on a Digital Input

If you would also like to perform an easy stop on a change of state of a digital input, specify the input below.

Terminal Invert

None v

When the “Easy Stop Mode” box is checked, the user can assign a digital input that will cause
the axis to stop. The axis is permitted to run when 24V is applied to it, but if 24V is removed
the axis will stop, using the “Easy Stop Deceleration Rate”.

The “Easy Stop Deceleration Rate” is also used when there is a loss of EtherCAT
communications. The “Controlled Stop Network Loss Threshold” is a weighted threshold that
increases by 3 for every missed message and decreases by 1 for every received message. In
this way, occasional missed messages don’t affect the system, but a more permanent loss of
messages such as a broken EtherCAT comms cable will stop the axis.

The “Zero speed threshold” is used by the CiA402 state machine, (the CANopen motion
standard used to control the axis over EtherCAT communications), to verify that the axis has
actually stopped before allowing further movement. The default value is suitable for most
systems except those that have a noisy or low-resolution feedback device, in which case the
value must be increased to account for the additional feedback noise.

When finished, click “Next” to move to the Limits setup.

The limits page allows the user to assign digital inputs to become hardware limit inputs. If the
application doesn’t have hardware limits, leave the digital input assignments empty and move
to the next step.

Limits (169.254.29.230.3.1:1001) X

Limits ~ Save = Finalise

Configuration

Hardware Travel Limit Configuration

Setup the 24V digital inputs used to trigger the positive and negative hardware limits. Note that when a limit is hit the axis will try to stop instantly with no profiling

Terminal Invert  Parameter
) Forward Limit Switch
e~ Reverse Limit Switch

When finished, click “Next” to move to the Save Parameters page.
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14. The save parameters page allows the parameters configured so far to be saved. It is advised
to do this prior to the commissioning activities since the power might have to be removed to
correct a hardware issue as a result of a failed Autotune test, such as a reversed motor or
encoder wiring.

Save Parameters (169..9.230.3.1:1001) X

O Qe Qe QO

dback References EtherCAT Setup

Save Parameters

®

Save
parameters in
drive

Backup

Backup to
Paremeter File

This completes the configuration section of the guided setup. The next section of the manual
describes the commissioning of the drive and motor using the remaining steps in the guided
setup.
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2.5 Commission the drive and motor using Connect

This section describes the process of commissioning the drive and motor in the application using the
tools provided in the guided setup, which consist of:

® O O O

Auto-Tune Motor & Load Performance Finalise
Inertia Tuning

e Auto-tune to measure the electrical properties of the motor such as resistance and
inductance.

¢ An inertia-auto-tune to measure the inertia of the motor and load. Once this measurement is
taken, tuning the axis is simplified to a single slider. It is strongly recommended to run this

test.
Dampened Stiff
Response Response
OHz 10 Hz 100 Hz +

e Performance tuning and test moves. This page is a “one stop shop” with test move controls,
motion profile setup, oscilloscope, and tuning controls on a single page ideal for site
commissioning using a laptop.

O Qe Qpr Qv Qs O Qe Qe Qe e O

Drive Motor & Feedback  Brake References  EtherCAT Setup Limits Save Parameters  Auto-Tune  Motor & load  performance
Configuration Inertia Tuning
Oscilloscope Channels (Analog) | Channels (Digital) | Channels (Math) | Settings | Cursors | Triggers | Save/ Export | Notes
Start | Time/ Divis) . MO1.003 Pre-ramp Reference v | | . . MO02.001 Post Ramp Referenc v |+ . . MO3.001 Final Speed Referen: v v/ __ . M04.020 Percentage Load v Favourites /
1 T - - Stacking
) 105005 0 Bus Voltage ~ | ~ B 02003 Specd Error v Click to select a parameter  + Click to select a parameter
0, 10 N
B EE
=]z Test Maves
£ I Take Drive Contral (@)
¢ g ]
§6{5 ¢ K |« B b | u
5 5
5 58 4] Fl F2 F3 F4 5
o [
4]a 2]
I
& 3{d 3]
_g ) ‘g R Application Motor Noise
E2{p 2 Profile Settings Tuning
1 1]
_,, o foftie speed +ve N
10 30 5 ~|s
o] |« Bipolar?

Jogging [300 © v rpm Accel Time 020 _ v|s

E ‘ <y n
= Profile |500 | | rpm Decel Time 020 & ~|s
£ 5 Sramp (%) s
i
T 49
g,
o 34
o

13

00s 1.0s 20 30s 40s 5.0s 60s 705 8.0s 90s 1005

(3

Finalising the application by saving the tuned parameters and creating a startup list allowing
the PLC / IPC to configure the drive, each time the system powers up; this is helpful if the
drive must be replaced.
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Use the following steps to commission the motor and drive in the application.

1. Wire a switch or similar device to the drives STO input(s) where 24V is connected to the STO

input(s) to enable the drive. The drive will not be able to run the motor until such a device is
fitted. The terminals that supply 24V and host the STO input(s) are shown by the

“Terminal Overview” in the device explorer.

@ Unidrive M700 (169.254.29.230.3.1:1001)

i E'Eg Setup
Drive Cenfiguration
Motor & Feedback
Erake
References
Limits
Save Parameters
Auto-Tune
Motor & Load Inertia
Performance Tuning
Finalise

» ¢ Ethernet

» (& Options

» E‘;:; Solutions

27 Maintenance

'W' Oscilloscope
Iaq: Terminal Overview |

Unidrive M700

Polarized connector: TT - T11

Terminal Function  Invert Mode  Mapped Parameter State
o

D12 24V Supply Input M00.000 Parameter mm.000 v @

=1
<

3
2
ES
5
LN
o
2

o1 +10V Output

DR ENTT Analog Input 1 Volt ¥ | M01.036 Analog Reference 1 v
17 Analog Input 2 Volt v | M01.037 Analog Reference 2 v
D18 Analog Input 3 Volt ~ | M00.000 Parameter mm.000 ~
@710 Analog Qutput 1 M03.002 Speed Feedback  ~
& 110 Analog Qutput 2 M04.002 Ig ~

ST ov

Polarized connector: T41 - T42

Terminal Terminal Function  Invert Mapped Parameter State
U RESNEPR Relay Output M10.001 Drive Healthy ~ | @

Polarized connector: T21 - T31

Terminal Terminal Function Invert
oV

|i§E 24V Supply Output |"
o3 -

X vigitai 0 01

R oigital 002

3 oigiai 002

EXE) vigital input 04

X vigial input 05

X vigital input 06

B ~

Mapped Parameter

M00.000 Parameter mm.000

M10.003 Zero Speed
M10.033 Drive Reset
M06.030 Run Forward
M06.032 Run Reverse

v

w

M01.041 Reference Select Flag 1 ~

M06.031 Jog

electrical connections.

ST\ AR # Remove power from the drive before attempting to modify the drive or motor

2. Before attempting to run the Auto-tune ensure the STO switch is open i.e. 24V is not

connected to the STO terminal(s).
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3. The default setup for the auto-tune will be suitable for most applications. Additional controls
are provided for expert users.

Making sure the motor is safe to move, run the Auto-tune by pressing “Start Autotune”

Auto-Tune (169, : v

()

Motor & Feedback Brake

Performance
Tuning

L Auto-Tune

Configuration

Auto-Tune

An Auta-tune iz used to sample the electrical properties of the motor to tune the drive operstion

WARNING! For safety ressans, even though an Auto-tune type says it is stationary, the motor should be treated a5 if motion may accur under full torque. Please tske any appropriste safety measures in case the
motor turns.

Auto-Tune Configuration

Select an Auto-tune type: | Rotating v = Selectthe motion direction: @) Forwards | Backwards .

Auto-Tune Test

The tool will advise you to apply 24V to the STO terminal to run the test.

()

O .......... O ......... OPO ...... Op O O . O O ......... O

Drive Motor & Feedback Brake ces Limits Save Parameters  Auto-Tune  Motor8 load  Performance Finalise
Configuration Inertia Tuning
Auto-Tune

An Auto-tune is used to sample the electrical properties of the motor to tune the drive operation.
WARNING! For safety reasons, even though an Auto-tune type says it is statienary, the mator should be treated as if motion may occur under full torque. Please take any appropriate safety measures in case the
motor turns.

Auto-Tune Configuration

Select an Auto-tune type: | Rotating v = Selectthe motion direction: @ Forwards () Backwards .

Auto-Tune Test

Stop Auto-tune

Auto-Tune
To start Auto-tune enable the drive by applying
a 24V signal to the STO Terminal

The test takes approximately 30s to complete

O .......... O ......... O ......... O ......... O O O . O ......... O ......... O
Drive  Motor & Feedback  Brake References etu Limits  SaveParameters  Ayto-Tune  Motor & load  Performance Finalise € Back J§ Next =

Configuration Inertia Tuning

Auto-Tune

An Auto-tune is used to sample the electrical properties of the motor to tune the drive operation.

WARNING! For safety reasons, even though an Auto-tune type says it is stationary, the motor should be treated as if metion may occur under full torque. Please take any appropriate safety measures in case the
metor turns.

Auto-Tune Configuration

Select an Auto-tune type: |Rotating v = Selectthe motion direction: @ Forwards | Backwards .

Auto-Tune Test

Stop Auto-tune

Auto-Tune
Auto-tune in progress
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When the test completes, the drive must be disabled by removing 24V from the STO input.

'

OO

Motor & Feedback

i

Configuration

Auto-Tune

Brake

An Auto-tunc s used to sample the electrical properties of the motar to tune the drive operation.

WARNING! For safety reasons, even though an Auto-tune type says it is stationary, the motor should be treated as if motion may occur under full torque. Please take any appropriate safety measures in case the

motor turns.

Auto-Tune Configuration

Select an Auto-tune type: | Rotating v = Select the motion direction: (@) Forwards

Auto-Tune Test

Stop Auto-tune

Auto-Tune
Complete Auto-tune by remeving the 24V
signal from STO terminal

Backwards

The electrical property autotune is completed. Click next to move to the “Motor and load

inertia” page.

Drive Motor & Feedback
Configuration
Auto-Tune

Brake

Limits

Save Paramet

An Auto-tune is used to sample the electrical properties of the mator to tune the drive aperation.

Auto-Tune

Motor & Load Performance
Inertia Tuning

Finalise

WARNING! For safety reasons, even though an Auto-tune type says it is stationary, the motor should be treated as if motion may occur under full torgue. Please take any appropriate safety measures in case the

motor turms.

Auto-Tune Configuration

Select an Auto-tune type: | Rotating v ] Select the mation direction: @) Forwards

Auto-Tune Test

Start Auto-tune

Auto-Tune
Auto-tune completed successfully
(Parameters saved to drive)

‘Auto-tuned values:
. Parameter

03025

04013

04014

05016

05017

05024

05059

05060

Caption

Position Feedback Phase Angle
Current Controller Kp Gain

Current Controller Ki Gain

Minimal Movement Phasing Test Angle
Stator Resistance

Ld

Maximum Deadtime Compensation

Current At Maximum Deadtime Compensation

Backwards

Categories
Autotuned Perameters
Autotuned Parameters

Autotuned Parameters

Autotuned Parameters

Autotuned Parameters

Autotuned Parameters

Value
218.3°

111

1949
0.000°°
3.93282310
9.595 mH
0750 ps
153%

Souree / Destination
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4. The “Motor and load inertia” page configures a test to measure the motor and load inertia.
This test is important as it allows the speed loop gains to be configured using a single control
slider:

Dampened Stiff
Response Response

OHz 10 Hz 100 Hz +

If the motor has a load connected, the default settings will be OK for most systems. Where
there is no load i.e. a bare motor shaft it is recommended to increase the “Mechanical Load
Test Level” to 5%. If the test fails to identify the inertia, increase the mechanical load test in
steps of 5% up until 20% is reached.

Motor & Load ~ Performance Finalise

Inertia Tuning

Motor and Load Inertia

To get the best performance from the motor, the drive needs to know the motor and load inertia. This can either be entered
manually or by performing an auto-tune on this tab.

Inertia setting method:

Manual Entry @) Inertia Auto-tune

Inertia Auto-Tune Configuration

Select an Auto-tune type: | Inertia 1: Oscillating v L] Select the motion direction: @) Forwards Backwards L] Mechanical Load Test Level |5 7 v % L]

Inertia Auto-Tune Test

Start Auto-tune

Start the inertia test by clicking “Start Auto-tune”:

O @ QQ

Configuration Inertia uning

Motor and Load Inertia

To get the best performance from the motor, the drive needs to know the motor and load inertia. This can either be entered
manually or by performing an auto-tune on this tab.

Inertia setting method:

Manual Entry @ Inertia Auto-tune
Inertia Auto-Tune Configuration

Select an Auto-tune type: | Inertia 1: Oscillating ¥ L] Select the motion direction: (@) Forwards Backwards = Mechanical Load Test Level |5 7 v | % -

Inertia Auto-Tune Test

Start Auto-tune

The tool will advise you to close the STO switch to apply 24V to the STO terminal and run the
test.

O e OO
to-Tuns  Motor & Load ~ Performance inelie=

Inertia uning

Motor and Load Inertia

To get the best performance from the mator, the drive nesds to know the motor and load inertia. This can sither be entered
manually or by performing an auto-tune on this tab.

Inertis setting method:

Manual Entry @ Inertia Auto-tune
Inertia Auto-Tune Configuration
Select an Auto-tune type:  Inertia : Oscillating v " Select the motion direction: @ Forwards | Backwards ® Mechanical Load Test Level [5 & ~ | % .

Inertia Auto-Tune Test

Stop Auto-tune

Inertia Auto-Tune
To start Auto-tune enable the drive by applying
a 24V signal to the STO Terminal

When the test completes, remove 24V from the STO terminal.
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Drive  Motor & Feedback  Brake Limits ~ SaveParameters Auto-Tune  Motor&Load Performance Finalise Back

Configuration Inertia Tuning

Motor and Load Inertia

To get the best performance from the motor, the drive needs to know the moter and load inertia. This can either be entered
manually or by performing an auto-tune on this tab.

Inertia setting method:

Manual Entry @ Inertia Auto-tune
Inertia Auto-Tune Configuration
Select an Auto-tune type: | Inertia 1: Oscillating v - Select the motion direction: @ Forwards Backwards L] Mechanical Load Test Level | 20 : ~ | % L]

Inertia Auto-Tune Test

Stop Auto-tune

Inertia Auto-Tune
Complete Auto-tune by removing the 24V
signal from STO terminal

The inertia test is complete. Click Next to move to the “Performance Tuning” page.

Drive  Motor 8 Feedback  Brake f EtherC. Limits Save Parameters  Auto-Tune  Motor & Load  Performance Finalise Back | Next —

Configuration Inertia Tuning

Motor and Load Inertia

To get the best performance from the mator, the drive needs o know the mator and load inertia. This can sither be entered
manually or by parforming an auto-tune on this tab.

Inertia setting method:

Manual Entry @ Inertia Auto-tune
Inertia Auto-Tune Configuration

Select an Auto-tune type: | Inertia 1: Oscillating L] Select the motion direction: ‘@ Forwards Backwards L] Mechanical Load Test Level |20  ~|% L]

Inertia Auto-Tune Test
Start Auto-tune
Inertia Auto-Tune
Auto-tune completed successfully

(Parameters saved to drive)

Auto-tuned values:

| Parameter Caption Categories Value Source / Destination

03.018 Motor And Load Inertia Autotuned Parameters 00017 kgm’
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5. The “Performance Tuning” page provides a set of tools on a single page, optimised for laptop
use, that are used to commission the drive and motor. The different sections of the tool are
described below:

Oscilloscope — to show what is happening to the motor speed while jogging or tuning takes

Drive  Motor & Feedback R s E Setup Limit:  SaveParameters Auto-Tune  Motor & Lload  Performance Finalise Back J§ Next —
Configuration Inertia Tuning
Oscilloscope Channels (Analog) | Channels (Digital) | Channels (Math) = Settings = Cursors | Triggers | Save/ Export = Notes
St TimesDivs) () M01.003 Pre-ramp Reference | [ M02001 post Ramp Reterenc v v [ M03.001 Finsl Specd Retersncv v [ MO4020 Percentagetosd —
1 L Stacking
[ 105005 D Bus Voltage ~ | ~ [ 103.003 Spee Error v v Click to select s parameter Click to select a parameter  ~
0, 10 N
9 EE|
P Test Moves
E E &9
EOE Take Drive Control (@)
TS e
HSERE I< q >4 >l L]
[
% s % 5] F1 F2 F3 F4 F5
e o
a]a 2]
& 3{d 3]
3,8, Application Mator Noise
i “]= ° Profile Settings Tuning
1 1]
" N ] Jrolespeed wve  \
0 30 5 oo
|., Bipolar?

Jogging | 300 _ | rpm  Accel Time 020 | v

T 71
B 6 Profile | 500 ~ rpm  Decel Time | 0.20 B
E 5] Sramp (%) €3
i
o 44 "
¢
o 1]
&

IE

00s 10s 20s 30s 4.0z 5.0s 6.0s T.0s 8.0s 9.0s 10.0

(s
Current Limit Active @ At Speed Q Final Speed Reference 0.0 ipm Current Magnitude ~ 0.000 /

Zero Speed [*] D.c. Bus Voltage 339V Speed Feedback 0.0 rpm

Oscilloscope controls — start and stop the trace, allow channels to be added / removed /
modified, triggering, trace saving.

Drive  Motor & Feedback  Brake Limits Save Parameters  Auto-Tune
Configuration Inertia Tuning
Oscilloscope Channels (Analog) | Channels (Digital) | Channels (Math) = Settings Cursors | Triggers | Savef Export | Notes
Start | Time/ Div(s) . MO01.003 Pre-ramp Reference v || _ . MO2.001 Post Ramp Referenc v v/ . MO03.001 Final Speed Referen: v v/ . M04.020 Percentage Load  ~ || | kuourites/
1 oov Stacking
.MOSDOS D.c. Bus Voltage v | ~ . M03.003 Speed Error v v Click to select a parameter ¥ Click to select a parameter v
10, 10 N
9 EE!
Tz Test Moves
§f1E *f Take Drive Control (@)
£ 1=
£ .15 4]
I
g K| <4 b 5=
I 15 Fi F2 F3 F4 F5
% sy 54
= 4
4]a 43
& 318 1
= B E 5] Application Motor Neise
T 21d Profile Settings Tuning
1 13
A o ]/mmespm e \
10 30 O ovs
9 |v Bipolar?
8
- Jogging | 300 | v rpm  Accel Time 020 | v |
£ 7
a Profile |500 _ v rpm Decel Time 0.20 | v :
6
= .
g 53 Sramp (%) % st
i
o 44 i
3
a 1]
@
IE
0 T T T T T T T T T
00s 105 20 20s 40s 505 6.0 7.0s 8.0s a0s 10.0s
¢x
@

Current Limit Active Q At Speed Q Final Speed Reference 0.0 rpm Current Magnitude  0.000 4
ZeroSpeed @ D.c BusVoltage 339V Speed Feedback 0.0 rpm 533
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Test move commands — enable the test controls, jog forward / backwards, automatic running
as a tuning reference.

O .......... O

Drive Motor & Feedback ~ Brake References  EtherCAT Setup Limits Save Parameters  Auto-Tune  Motor & load  Performance Finalise
Configuration Inertia Tuning
Oscilloscope Channels (Analog) | Channels (Digital) | Channels (Math) | Settings | Cursors | Triggers | Save/ Export | Notes
Start | Time/ Divis) . MO1.003 Pre-ramp Reference ~ | | . . M02.001 Post Ramp Referenc v v/ . MO3.001 Final Speed Referen: v . M04.020 Percentage Load v Favourites /
1 T - Stacking
. MD5.005 D.c. Bus Voltage ¥ | v | . M03.003 Speed Error vl Click to select a parameter Click to select a parameter v
10 10 E‘
9 EE!
Tz Test Moves
18 Toke Drive Contral (@ )
S 71T 74
v
N K 4 | b 3 =
I |5
% 58 5] F1 F2 F3 F4 F5
e [
34{3 o
@ E
& a3
E 5 % 51 Application Motor Noise
£ o Profile Settings Tuning
1 13
a o I}‘mﬁle speed—ve '\
10 v s
9 |v Bipolar?
]
- Jogging 300 | v rpm  Accel Time 020 | v
T 7
E . Profile | 500 _ v rpm DecelTime 020 | ~|:
E 5] Sramp (%) % =
I
L .
1
a 34
@
13
[
00s 10 20 2.0s 405 5.0 6.0s 7.0s 8.0s 9.0s 10.0s
3
Current Limit Active Q At Speed Q Final Speed Reference 0.0 rpm Current Magnitude  0.000 4
In ZeroSpeed @ D.c.BusVoltage 339V Speed Feedback 0.0 rpm

Commissioning tabs — configure the test move motion profile, speed and position loop tuning,
application optimisation controls, and noise optimisation controls.

O ......... O .....

O .......... O

Drive Motor & Feedback ~ Brake References  EtherCAT Setup Limits Save Parameters  Auto-Tune  Motor& load  performance Finalise
Configuration Inertia Tuning
Oscilloscope Channels (Analog) | Channels (Digital) | Channels (Math) = Settings Cursors | Triggers | Savef Export | Notes
Start | Time/ Div(s) . MO01.003 Pre-ramp Reference v || _ . MO2.001 Post Ramp Referenc v v/ . MO03.001 Final Speed Referen: v v/ . MO04.020 Percentage Load v Favourites /
1 v Stacking
. M05.005 D.c. Bus Voltage | ~| | . M03.003 Speed Error Vv Click to select a parameter ¥ Click to select 2 parameter v
10 10 E
9 EE|
2 si= Test Moves
£ 51 Take Drive Control (@)
FRERE
o
£.18 . K| 4| b > | =
I is
% 5% 5] F1 F2 F3 F4 F5
® 4
3403 o
@ E
&aid 1]
= B § 5] Application Motor Neise
i a Profile Settings Tuning
1 14
a a I Jrofile speed +ve ),
10 30 0 vl
EE | | Bipolar?
8
- Jogging | 300 _ v |rpm  Accel Time 020 | ~|:
7
[ 6 Profile | 500 v rpm  Decel Time | 0.20 Sl
= B,
R Sramp (%) " soe
i
o 44 0
3
a 3]
@
1
0 T T T T T T T T T
0.0s 1.0s 2.0s 303 40s 505 605 7.0s 8.0s 903 100
¢x
]
Current Limit Active Q At Speed Q Final Speed Reference 0.0 rpm Current Magnitude  0.000 4
In| Zero Speed o D.c. Bus Voltage 339V Speed Feedback 0.0 rpm
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Status control — Shows key values, drive status, trip data and resetting.

Drive Motor & Feedback Brake References EtherCAT Setup Limits Save Parameters  Auto-Tune Motor & 1oad  performance Finalise Back Next —

Configuration Inertia Tuning
Oscilloscope Channels (Analog) = Channels (Digital) | Channels (Math) | Settings | Cursors | Triggers | Save/Export | Notes
Stet o TimesOive) [l M01.003 Pre-ramp Reference ~ | [ M02.001 Post Ramp Referenc v v (@ 1103001 Final Speed Referencv v | [l M04020 percentagetoad v I oL
1 L~ Stacking
-Mus.ou5u.c.ausvunag=v ~0C .M03.003SpeedError vlvl Click to select 2 parameter v || Click to select a parameter
0, 10 N
9 9]
= 1. Test Moves
E° gg’ Tke Drive Control (@ )
<518 5]
@
§old ol K <4 b > =
T 3
R Fl F2 F3 F4 F5
e 4
315 o
3 £
& 318 3
T=u ) E 51 Application Motor Noise
T 1e Profile Settings Tuning
1 14
B N [/mmupeemve \
10 2 ovls
9] |« Bipolar?
21
— Jogging 300 © v|rpm  AccelTime 020 | ~|:
£ 7
g Profile [500 _ |rpm Decel Time 020 _ v
£
‘g f Sramp (%) E
frr
B 4] o
¥
a 1]
a
23
13
0 T T T T T T T T T
00s 108 20s 3.0 405 50s 6.0 7.0s 8.0s 9.0s 10.08
[
Current Limit Active @ At Speed ] Final Speed Reference 0.0 rpm Current Magnitude ~ 0.000 /
Inhibit Zero Speed [*] D.c. Bus Voltage 339V Speed Feedback 0.0 rpm
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Begin commissioning by jogging the axis (slowly) to determine if the motor direction is correct
for the application. Ensure it is safe to move the motor. Click on “Take Drive Control” and then
apply 24V to the STO input.

Take Drive Control

I< < > > u

Test Moves

F1 F2 F3 F4 F5
Application Motor Noise
Profile Settings Tuning

| froﬁle speed +ve \
30 0 vs
| +| Bipolar?

Jogging | 300 ~ | rpm  Accel Time | 0.20 <19

Profile | 500 ~ | pm  Decel Time | 0.20 <3
Sramp (%) ** S

‘ K

o

Configure the motion profile settings used when the test moves are running. This includes the
jog speed, automatic running speed, acceleration and deceleration times, S ramp percentage,
the overall profile time, and whether the automatic running is in one direction, or bipolar where
the motor reciprocates back and forth.

Test Moves

Release Drive Control Q
I < 2 >l u

F1 F2 F3 F4 F5
Stopped
Application Motor Moise
Profile Settings Tuning
| froflle speed +ve \
30 0 ovls
| v Bipolar?
Jogging | 300 . ~ | rpm  Accel Time 020 [ ~
Profile | 500 . ~ rpm  Decel Time 020 [ ~
Sramp (%) ** e
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Select the Tuning tab, and then select “Bandwidth” mode. This will give moderate tuning
suitable for many applications, with headroom to increase the gains further if required.

Test Moves

Release Drive Control o

K || « B | > [
Fi F2 F3 F4 || s

Stopped

Application Motor Moise
@' Bandwidth Manual

Dampened Stiff
Response Response
OHz 100 Hz v

Speed loop P gain 0.0075 v | sfrad

Speed loop | gain 0.66 v | 1frad

Motor Inertia 000017 . | kgm®

Enable Inertia compensation? Off

K
(s

Start the oscilloscope by pressing the Oscilloscope start/stop button.
Cscilloscope

Start | Time/ Div(s)

}13\,

Jog the axis forward by pressing F4 or clicking on the Jog Forward button.

>
F4
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Verify that the movement is stable and that the forward direction of rotation is correct for the
application. If the movement is unstable, modify the tuning slider until the desired
performance is achieved. If the motor is turning the wrong way when jogging forward, remove
24V from the STO Input, select the Application tab, and then set the “Change Motor Direction”
control to “Reverse”. Re-apply 24V to the STO terminal and verify that the motor direction is
now correct when jogging forward.

Profile Settings Tuning
| Application | Motor Moise
Current limit 1750 0 v | %
Stop Mode Ramp v
Deceleration mode Standard v

Hold zero speed when enabled? v/ On

Change motor direction

Mormal “
Maormal

Reverse

7. If the application axis has hardware limit switches connected, test them by jogging into them
gently and prove that the axis stops and that the switches have been connected to the correct
terminals.
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8. Verify the step response of the motor and load by enabling automatic running. Before tuning
using these commands make sure that if the axis has physical limits that it is placed in the
centre of these limits and that Bipolar mode is selected so that the axis moves back and forth.
To stop the axis press F5 or click the stop button:

|
F5

Select the initial direction of travel when automatic running using F2 (backwards) or F3
(Forwards) or by clicking the Run Forwards, Run Backwards buttons:

< >

F2 F3

It is recommended to start with a slow Run speed and then gradually increase to make sure
the axis doesn’t move too far on the first try. The speed can be increased while running but
bear in mind that the higher the speed, the further the axis will travel.

Application Motor Noise
| Profile Settings | Tuning
| ﬁ'roﬁle speed +ve '\
30 O w|s
|~’ Bipalar?

Jogging | 300 [ ~ |rpm  Accel Time | 0.20

Profile Decel Time | 0.20

Sramp (%) o L

€ > <>
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9. Once the correct automatic run profile is running, the axis may be tuned further. Observe
Final Speed Reference Pr3.001 and Speed Feedback Pr3.002 overlaid with each other, and
the Speed Following Error Pr3.003 on a separate trace. Ensure there is no significant
overshoot when stopping or when reaching the speed reference. If there is overshoot the
gains can be increased. When doing this check that the drive isn’t going into current limit by
observing Pr10.009; this may be placed on the same trace as the speed following error.
The example shows what the axis performance might look like prior to tuning:

BT i e b= T oo O ¢ Back [l Next -
otor & Feedback Brake References Limits Save Parameters Auto-Tune otor & Load Performance Finalise
Tuning
Oscilloscope Channels (Analog) | Channels (Digital) = Channels (Math) | Settings | Cursors | Triggers | Save/ Export | Notes
Start | Time/ Divs) [ 1103002 Speza Feedback v 7. [} M03.001 Final speed Reference ~ v .. [ moa.020 percentage Load v B o505 D Bus voitage | v Favourites /
1 o v Stacking
[ 1103 003 Speed Eror v vl [l 39,008 aMC Position Error | v Click to select a parameter ~OC Click to select  parameter ~JOE
5
500 600 GN
4o pﬂﬁ'" 11— —r W — {\[\/"* Test Moves
E 300, 40 Release Drive Control (D)
= E
% 200 ;g- 200 IK < >l u
100
5 F} Fl F2 F4 F5
5 o § 0
g-00]d Running Forward
& 200§ 200
o " ;‘; ’ ‘ Profile Settings | Tuning | Application | Mtor Noise
2 00 400 Speed Loop
400 ‘j\,\ c\f\_,\ f\ﬁ Bandwidth (@) Manual
500 600 Dampened stift
Response Response
150 OHz 10Hz 200Hz v
100} Speed loop P gain 00100 3 | s/rad
] .E,__L 50l Speed loop | gain 100 5 ~|1frad
1 E Motor Inertia 000102 & kgm®
ik Enable Inertia compensation? | Off
is
3 50
iz
&
17 4100
150
Position Leop

3.0s 405 5.0s 6.0s 7.0s 8.0s 9.0s 10.0s 11.0s 1205 Position Loop setup is unavailable because Pr31.001 is OFF,

disabling the position loop

In the previous example trace it can be seen that there is significant speed overshoot caused
by the load inertia and default gains. The speed following error shows oscillations when
accelerating and decelerating. All of these artifacts can be tuned out easily using “Bandwidth”
mode and adjusting the slider control to achieve the desired performance.

The example below shows an optimised result for the same application where Bandwidth
mode tuning has been used to optimise the performance:

O S e R ~ R A . O & Back | Next >
lator & Feedback Brake References Limits Save Parameters Auto-Tune o Finalise
Tuning
Oscilloscope Channels (Analog) | Channels (Digital) | Channels (Math) | Settings | Cursors | Triggers | Save/ Export | Notes
Start | Time/Divls) | [l M03.002 Speed Feedback v/l [} M03.001 Final Spec Reference v 1. [ M04.020 Percentage Load v .. [ Mos005Dc Busvoltage  ~| v Favourites /
1o~ - Stacking
() 1103003 Speed Error ~ v [ M39.008 AMC Position Error ~ | v Click to select a parameter ~ Click to select a parameter ~
x
sood 500 D — S (N
400 o f Test Moves
PR Release Drive Control (D
= E
o
g 1< >l
100§ %
] 8 Fl F4 F5
3 oig
B -100 & -100 Running Forward
S 1% o
G0 g 20 Profile Settings | Tuning | Appli M i
“ g rofile Settings g | Application | Motor Noise
F 300 { ¥ -300
£ N Speed Loop
% a0 -400 l @) Bandwidtn | () Manual
500 500 Dampened Sttt
Respanze Respanze
i 6 oz 100 Hz 200tz v
';A 40 Speed loop P gain 02198 © | syrad
1 E 2 Spezd Ioop | gain 2752 | imad
1 E Motor Inertia 000102 5 kgm?
ik 0 Enable Inertia compensation? || Off
1% 20
18
-40
-60
Position Loop
17805 179.0s 1800s 18105 18205 1830 18405 18505 186.0s 18705

Position Loop setup is unavailable because Pr31.001 is OF,
disabling the position loop.

From the previous trace it can be seen that there is no significant speed overshoot, the speed
following error isn’t oscillating, and the drive isn’t going into current limit.
If the drive is observed going into current limit, (Current Limit Active trace goes to 1), it is an
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indication that the drive is going into constant torque due to hitting the current limit. This can
be resolved by increasing the current limits on the Application tab or by decreasing the
acceleration and deceleration rate. It is further recommended to verify that the drive and
motor combination have been sized correctly for the application in terms of their torque and
current capability.

Application Motor Noise Profile Settings Tuning
| Profile Settings | Tuning Application Motor Noise
| grofile speed +ve | Current limit 1750 0 ~| %
30 7 ws
i Stop Mode Ramp v
+| Bipolar?
Deceleration mode Standard v
SSEIRE) 500 . EESSESE 0.0 v Hold zero speed when enabled? v On

e
W
,
W

Profile | 500 ~ | rpm  |Decel Time | 0.20

Sramp (%) ¥ Change motor direction

: \ \ . . Mormal ~

10. If the motor is sounds noisy with the tuned values select the “Motor Noise” tab:

Profile Settings | Tuning = Application | Motor Moise

Switching Freguency i v | kHz

#y

Current loop filter Time Constant | 1.0 |, ~ | ms

Feedback filter Disabled +
Current Loop
® Manually assign gains Maintain gain ratio
Current loop | gain 2000 5~
Current loop P gain 150 C v
Motch Filter Centre Frequency | 100 C v | Hz
Motch Filter Bandwidth 0 O v Hz

For most applications it is recommended to use a Current Loop Filter Time Constant of
1.0ms, unless the application is ultra-dynamic and needs a very fast response where a lower
value is needed. A 1.0ms filter gives a 159Hz response bandwidth, where most systems will
be well tuned at between 50Hz and 100Hz.

.

Current loop filter Time Constant | 1.0 ., ~|ms

This helps in the following situations:

o The speed reference or speed feedback contains a noise component e.g. if the
feedback device is of low resolution.

o Ifthe speed loop gains have been raised to the point where the motor noise has
become unacceptable, and the required speed loop performance hasn’t been
reached.

o The application often runs with a low motor speed where encoder quantisation noise
is an issue.

o There is mechanical resonance affecting the feedback.

The filter frequency bandwidth with time is 1.0ms = 159Hz, 0.9ms = 177Hz, 0.8ms = 199Hz,
0.7ms = 227Hz, 0.6ms = 265Hz, 0.5ms = 318Hz, 0.4ms = 398Hz, 0.3ms = 530Hz, 0.2Hz =
795Hz, 0.1ms = 1592Hz.
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Provided the drive and motor is rated for a higher switching frequency, increasing the
switching frequency can reduce audible noise from the motor.

Switching Freguency 6 v ||kHz

If the motor has a continuing 1kHz tone after the adjusting the switching frequency and the
current loop filter, the noise can be improved by making a small reduction in the Current loop
P Gain with “Maintain Gain Ratio” selected to keep the balance between the current loop P
and | gains.

Current Loop

Manually assign gains | '® Maintain gain ratio

R

Current loop | gain 2000 4

Current loop P gain 150 5

11. This stage of the tuning is complete. Further tuning may be required later to fully optimise the
speed loop and position loop when the CODESYS program provides the motion reference to
the drive over EtherCAT PDO. Disable the drive by removing 24V from the STO input, and
then disable the test move control by clicking on the “Release Drive Control”. When drive
control has been released it looks as shown below:

Test Moves
Take Drive Control (] )

I < P >l m
F1 F2 F3 Fa F5

Click Next to move to the “Finalise” page.

12. Save the tuned parameters in the drive by clicking the “Save Parameters” button:
Save Parameters

®

Save
parameters in
drive
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13.

14.

An EtherCAT startup list may be generated to preserve the configuration in the CODESYS
PLC/IPC. The startup list is in the form of an startup list.xml file that may be imported into
CODESYS.

It is recommended to perform this after the application software has been written and
the position loop has been tuned.

Export as Startup List

Export the configuration to a startup list for use in TwinCAT & CODESYS

|=>

Export Startup
List

F
T « Connect Cobalt > ADS TwinCAT > devices > Unnamed Startuplists tart t o
Organize = MNew folder - 0
Microsoft Copilot Chat Files - lame Status
Microsoft Teams Chat Files @
Notebooks
& Pictures
Transfer
Whiteboards
W This PC
J 3D Objects
I Desktop

:| Documents

File name: | StartupListxml
Save as type: Drive EtherCAT Startup ( *.xml)

~ Hide Folders Save Cancel

StartupList.xml is stored in the following location:
C:\Users\[USER NAME]\Documents\Control Techniques\Connect Cobalt\[PROJECT
NAME]\devices\[DEVICE NAME]\StartupLists.

See section 3.6 How to Import a startup parameter list for more information on startup lists.
The startup list for an EtherCAT device is a helpful way to configure CiA402 CAN objects and
drive parameters (addressed as CAN objects) when an EtherCAT node starts. There are a

few standard ways in which this feature is used:

o To configure CiA402 CAN objects that define how the system operates such as the
behaviour of the drive when comms are lost via object 0x3005.

o To apply the parameters used to setup a drive axis from scratch. This will restore the
original drive configuration in case the drive parameters have been altered.

o It can also be used to automatically configure a brand new drive (assuming the drive
and EtherCAT option firmware match) in the event that a drive is replaced.
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15. Itis advised to make a parameter file once tuning has been completed by selecting “Files” >
“Parameter Files” > “New parameter file...”. This file preserves the final setup of the drive,
regardless of what happens to the Connect project later on, and forms a useful future
reference of the configuration. Click “Save” to create the parameter file. The file is
automatically time and date stamped, e.g. Unidrive M700-(2025-03-18 0856).parfile was
created at 8:56 on 18/3/2025.

Explorer v ox
ADS TwinCAT
@ Unidrive M700 (169.254.20.2303.1:1001)

Unidrive M700 (16,254.29.230.3.1:1002)
[® Unidrive M700 (169.254.29.230.3.1:1001) |
v 888 sewp
Drive Configuration
Motor & Feedback
Brake
References

Limits
Save Parameters
Auto-Tune
Motor 8 Load Inertia
Performance Tuning
Finalise
» € Ethernet
> (> Options
> Ed Solutions
2F Maintenance
" Oscilloscope
24: Terminal Overview
[E) Diagnostics
Drive Diagnostics

<

Destination Conflicts

Onboard Scops

= Parameters

[ Parameter Reference Guide
P18 Block Diagrams

1O Files

> Custom Lists

<

~  Parameter Files

New parameter file..

> Macro Files

Configuratiof

Finalise (169.254.29.230.3.1:1001) X

......... O :

.

Motor & F

®
A ||« Connect Cobalt > ADSTWInCAT » devices » Unnamed > Parameter Files v ® | Search Parameter Files ]
Organize v New folder =+ @
Microsoft Copilot Chat Files ~ Name Status Date modified Type Sizg
Microsoft Teams Chat Files
No items match your search
Notebooks
&) Pictures
Transfer
Whiteboards
[ This PC
J 3D Objects
I Desktop
| Documents
R LR 3
File name: | Unidrive M700-(2025-03-18 0856). parfile -
Save astype: | Parameter File (*.parfile) ~

A Hide Folders

Save

Cancel
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2.6 SoftMotion Axis Configuration

This section describes the basic setup of the SoftMotion axis that was created in the previous steps.
Before beginning this section it is assumed that there is a connection from the PC to the CODESYS
controller, there is a network connection to the drive and that it has been tuned according to the
advice in section 2.4 Configure the drive using Connect and 2.5 Commission the drive and
motor using Connect.

F

Before continuing log out of the controller by clicking th_e 'E button in the tool bar or press Ctrl+F8.
When the drive is logged out the button looks like this . .

2.6.1 Rename the Softmotion axis

The default name for the axis is rather long and cumbersome to work with, at this stage it is
recommended to give it a short but meaningful name e.g. Axis1. It can be changed directly in the tree
view by clicking on the SoftMotion axis and then pause for 1s and then click again, or by right clicking
on the Softmotion axis and select “Properties...”.

Devices - I X
=3 MyProject -
=[] mczz01 (Mcz201)
=Bl PLC Logic

=\ Application
m Library Manager
= @ Task Configuration
& EtherCAT Task
= ﬂj EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
=[P Unidrive_M700 (Unidrive M700)
K Select_Safety_Process_Data
B P |axis1] |

"y SoffMotion General Axis Pool

Devices « 0 X
=151 MyProject \
=[] mcz201 Mcz201)
=181 pLC Logic

= ":; Application
m Library Manager
= @ Task Configuration
£ EtherCAT Task
= ﬂj EtherCAT_Master_SoftMation (EtherCAT Master SoftMotion)
= [ Unidrive_M700 (Unidrive M700)
E  Select Safety_Process_Data
M .ﬁ.x‘isl{sﬂi :% O

2 SoftMotion General £L3
Copy
Paste
> Delete
Refactoring 3
Properties...
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! Properties - Axis1 [MCz201: EtherCAT_Master_SoftMotion: Unidrive_M700]

Common  Build

Hg?

Full name

Object type
Open with

Access Control

Axisl

Axis1 [MCz201: EtherCAT_Master_SoftMotion: Unidrive_M700]

Device Editor

Ok

Cancel

Apply
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Click “Yes” or “OK” on the subsequent automatic refactoring pop-ups:

Automnatic Refactoring: Rename >
You did rename the object SM_Drive_GenericDSP402 to Axis1. Do you want to
automatically adapt all referaences within the project?
Configure Refactoring... Mo Cancel
ing o X
Rename 'MCz201.EtherCAT_Master_SoftMotion.Unidrive_M700.Axis' to 'Axisl'. Apply all changes. | Select Affected Objects...
= mcz2m MName Type Value Variab
+-80 pLcLogic +..[4 &X1S_REF: Standard
= ﬁ EtherCAT_Master_SoftMotion +- [ AXIS_REF: Scalings
=@ unidrive_m7o # IsLinearMotor BOOL FALSE
K Select_Safety_Process_... +- [l Logical device settings
W5 Axisl +--[_d Standard driver settings
"3 SoftMotion General Axis Pool +- [0 AXIS_REF: DSP402 configuration
I:} Project Settings +- 4 possible cydic driver in-outputs
% Address_s10 STRING QW'
# Type_s8010 STRING ‘UINT'
% AddressPointer_8010 POINTER TO BYTE ADR{%%QW0)
% Address_s020 STRING %001
# Type_8020 STRING DINT
% AddressPointer_8020 POINTER TO BYTE ADR{%QD1)
@ Address_8030 STRING "
# Type_8030 STRING "
% AddressPointer_8030 POINTER TO BYTE 0 v
< >

Cancel
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2.6.2 General setup tab

The general tab can be accessed by double clicking on the SoftMotion axis from the project tree, in
this example the name of the SoftMotion axis is “Axis1”.

The general tab allows the user to configure the axis type, limits, velocity ramp type (trapezoid, Sin?,

quadratic, etc. and position lag supervision.

For a basic setup to get started it is recommended to set the Axis type to “Finite” and select
“Quadratic” velocity ramps so that Jerk profiling is possible. Leave all other settings at their default

values:
Devices > 7 x |w Axis1 xl
=5) MyProject -

= [ mcz201 (Mcz201)

=Bl PLC Logic
=-I} Application
i) Library Manager
= &8 Task Configuration
2 EtherCAT Task
= m EtherCAT_Master_SoftMotion (EtherCAT Mg
= ﬁ Unidrive_M700 (Unidrive M700)
E  Select_Safety_Process_Data

[ g7 asist (sM_prive_GenericDsP402

2 SoftMotion General Axis Pool

General

Scaling/Mapping

Commissioning

SM_Drive_ETC_GenericDSP402: I/O
Mapping

SM_Drive_ETC_GenericDSP402:
IEC Objects

Status

Information

Axis type and limits
[ virtual mode
) Modulo

Software limits
[ Activated

Negative [u]:

Positive [u):

Software error reaction

Deceleration [ufs]:

Max. distance [u]:

1000.0

I

Dynamic limits
velocity [ufs]: Acceleration [ufs3]  Deceleration [u/s2] Jerk [ufs?]:
20 | [1000 | [1000 | [10000 |

Velodity ramp type
() Trapezoid
() Sin2

() Quadratic (smooth)

Identification

Position |ag supervision
deactivated ~

Lag limit [u]: 1.0
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2.6.3 Scaling / Mapping setup tab

The Scaling / Mapping tab allows the user to define the type of motor in use and the relationship
between technical units (for example, millimetres or degrees) and the drive units (increments).

The scaling “increments” defines the number of encoder counts for the number of “units in
application”, and is used by the Softmotion system to convert the feedback values in encoder counts

to technical user units. The easiest way to configure these two values is to set the “increments” to the
default position feedback resolution of 65536 encoder counts per revolution of the motor, and then set
the units to the number of units per revolution of the motor, in this example 1000.

Devices * o X
= MyProject <
= mcza01 (Mcz201)
= @l] PLC Logic
= C; Application

m Library Manager
= @ Task Configuration
2 EtherCAT Task
= m EtherCAT_Master_SoftMotion (EtherCAT Mg
=-(0 unidrive_M700 (Unidrive M700)
K Select_Safety_Process_Data
| Mg Axis1 (SM_Drive_GenericDSP402)
"% SoftMotion General Axis Fool

i Axisl X

General

| Scaling/Mapping

Commissioning

SM_Drive_ETC_GenericD5P402: If0
Mapping
SM_Drive_ETC_GenericDSP402:
IEC Objects

Status

Information

Motor Type

(@) Rotary

() Linear

Mapping

Scaling
[] Invert direction

I 65536 increments <{> motor turns
1 motor turns <=2 gear output turns 1
gear output turns <{> units in application 1000 I

Automatic mapping

Inputs:

Cydic object

status wor

SR P

Object number

Address

"SRIWD'

Type
"UINT

tor Tt e

See section 3.4 How to setup axis unit scaling and resolution for more information on how to scale

the units on a Softmotion axis.
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2.7 Using PLCopen to move the axis

This section gives a simple guide to setting up and testing the SoftMotion axis using PLCopen
function block commands such as MC_Power, MC_Jog, and MC_Reset.

Before beginning this section it is assumed that all of the previous steps in section 2 Getting started
have been completed.

Make sure the CODESYS is logged out of the controller, i.e. the logging in button looks like this o f
it is still logged in, the logging in button looks like % click the button press Ctrl+F8.

1. Add a POU to hold the Motion Software. Right click on “Application” in the Devices tree, and
then select "Add Object” > “POU...".

Devices ~ 1 X
=5 MyProject =
=i MCz201 (MCz201)
= B PLC Logic
=
M) Library Mar & Cut
= (&8 Task Confie Copy
~¢8 Etherd [, Paste
= [ EtherCAT Master £ % Delete
= unidrive_M700
K Select saf Refactoring 3
‘? Axis1 (3M Properties...
- "% SoftMotion General -
%1 Add Object 3 Alarm Configuration...
)  Add Folder... Alarm group template...
[ Edit Object Axis Group...
Edit Object With... Cam table...
% Legin CMNC program...
o N CNC settings...
Delete application from device

Communication Manager...
Data Sources Manager...

DUT..

External File...

Global Variable List...

Global Vanable List (tasklocal)...

ILBeEL 000D =B

Image Pool...

Interface...
< 21T @  Metwork Variable List (Receiver)...
POUs ¥ # X @ Network Variable List (Sender)...
F'@ MyFrofect hd T Persistent Variables...

----- [ Project settings

B POU for Implicit Checks...
ﬁ Recipe Manager...
@@ Redundancy Configuration...
®2  Symbol Configuration...
F Text List...
Ifi Trace...
Trend Recording Manager...
Unit Conversion...

4
Lo
E] Visualization...

Visualization Manager...
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2. When the “Add POU” dialog opens, Set the name of the POU, e.g. “Motion”, set the

implementation language, e.g. “Ladder Logic Diagram (LD)”, and then click “Add”.

@ Create a new POU (Program Qrganization Unit)

Name
IMotion l

Type
@ Program
(C) Function block
Extends

Implements

Accessspecifier

Method implementation language

Ladder Logic Diagram (LD)
O Function

Return type

Implementation language
I Ladder Logic Diagram (LD) vI

Add Cancel

When the “Motion” POU is created, double click on it to open the POU. Add declarations for
an MC_Power, MC_Reset and MC_Jog. When the Softmotion axis was created all of the
required libraries to add the PLCopen motion blocks were automatically added so there is no

need to update the “Library Manager”.

Devices ~ 0 X

=5 MyPraject -
=[] mcza01 Mcz201)
=-Ell PLC Logic
= ":,: Application
m Library Manager
HF] Motion (PRE)
=i [8 Task Configuration
5% EtherCAT Task
= m EtherCAT_Master _SoftMotion (EtherCAT Master SoftMotion)
= Uridrive_M700 (Unidrive M700)
4 Select_Safety_Process_Data
&P Axis1(SM_Drive_GenericDSP402)
% SoftMotion General Axis Pool

7]

o s

o

@ Motion X

PROGEAM Motion
VAR

AxislPower: MC Power:
AxislReset: MC Reset;
AxislJog: MC_Jog:r
END VAR

(fe]»]=H Copy the code below:

Axis1Power: MC_Power;
Axis1Reset: MC_Reset;
Axis1Jog: MC_Jog;
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4. Add 2 extra networks, one for each PLCopen block. Right click on box to the left of the first
rung and select “Insert Network (Below). Repeat this to add the 3 network rung:

lF] Motion X

FROGEAM Motion

VAR
Axis] Power: MC Power;
AxislReset: MC Reset;
BExislJog: MC Jog:

[

¢ END VAR
a4 Cut
Copy
Paste
¥ Delete
[ Insert Metwork
[iF Insert Metwork (Below) ||

5. Add an EN/ENO empty box in each network rung, one for each PLCopen block. To do this
Right click on the yellow space in a ladder rung and then select “Insert Empty Box with
EN/ENO”.

[

) AxislPower: MC Power;
Bxis]Power: MC Power; a LxislReset: MC Reset;

BAxislReset: MC Reset; AxislJdog: MC Jog;

i Motion X f¥] Motion x
1| PROGRAM Motion ! PROGRAM Motion
2 VAR
B oz VAR =

5 BAxislJog: MC Jog; & END VAR
€  END VAR =
2 — ! 222
] ZRE 277
g 11 EN  ENO
U
- 222
2 dn Ut |
Copy
3 Paste 5 222
. Delete B 2272
11 EN  ENO
[  Insert Network _ PP
[{F Insert Metwork (Below) m
E&  [nsert Label
3 2
&= Toggle Network Comment State s i
AR 227
n
IF Insert Box i EN ENO
— 222
T Insert Empty Box _
IF Insert Empty Box with EM/END
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6. Select and delete the contacts to the left of the boxes and delete the “???” at the output.

277 A
222 777 777
Il EN ENO——— —EN ENO——

IIVIN If there are “??7?” at the inputs to the function, block follow the instructions in
section 3.5 How to remove “???” from LD diagram inputs and outputs.

?27?
EN ENO

| 4

7. Assign the function block instances to all 3 boxes. This can be done in a few ways but one of
the easiest is to simply copy and paste the instance name from the declaration to the box
instance name and press enter:

@ Motion X @ Motion X
1 PROGRAM Motion L PROGRAM Motion
a 2 VAR =] 2 VAR
3 AxislPowerf MC_Power: 3 Rxis]lPower: MC_Power;
14 LAxisNgeset: MCZReset: 4 BxislReset: MC Reset;
g Ixisldhg: MC Jog; 5 BxislJog: MC Jog:
¢ END_VAR € END_VAR
= -
1 AxislPower B Axiglbower
= Press Enter s
BN ENO— 4'3311 B ENGH——
L | | Hoxis Statusj—
L] —{Enable bRegulatorRealStatei—
—bRegulatorOn bDriveStartRealStatei—
—fbDriveStart Busyi—
Errorj—
ErrorID-

Repeat this process for the other 2 function block instances.

8. Drag and drop the Motion POU on to the EtherCAT_Task in the Device tree so that the
Motion POU is serviced by the EtherCAT task.

Devices * 3 X Devices - 0 X
=zl MyProject il =<3l MyProject -
=[] mMczz201 (MCz201) = [{J mcza01 (Mczz01)
=Bl PLC Logic =B PLE Logic
=i} Application ) =L} Application
Library Manager m Library Manager
1] [Motion (PrE) | fF mMotion (PRG)
=-[ Task Con = @ Task Configuration

| Motion (PRG)

=g EtherCAT Task
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9. Assign the axis name, e.g. Axis1, to the Axis input of all 3 function blocks.

Devices - 3 X lF] Motion x
=2 MyProfect - 1 PROGRAM Motion
= [{ Mcz201 (MCz201) 8B 3 v
= . 3 AxislPower: MC Power;
@1] PLC Logic .
2% Applicat 4 AxislReset: MC Reset;
s Application 5 LxislJog: MC_Jog:
m Library Manager € END VAR
BF] Motion (PRG) - -
= @ Task Configuration 1 LuislFPower -
& EtherCAT Task MC Power
= m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion) EN - ENO
= ﬂj Unidrive_M700 {(Unidrive M700) /’_,_y Axisl Haxis Status
K Select_Safety_Process_Data —Enable bRegulatorRealState
WP Axdis KM Drive_GenericD5P402) —{bRegulatorOn  bDriveStartRealState
"3 SoftMotion GeneraNX ol —bDriveStart Busy
Error
ErrorID
\: LxislReset
MC Reset
\ EN ENO——
Bxisl —Haxis Done [~
—Execute Busy —
Error —
ErrorID
3 AxislJdog
MC Jog
EN ENG—
£ > \ ; A
Axisl ——Axis Busy [~
POUs - 0 X —JogForward CommandAborted —
=3 MyPraject - —|JogBackward Error—
G’ Project Settings —Velocity Errorld —
—|Acceleration
—|Deceleration
—|Jerk

The project is ready to build and download. Press Ctrl+F8 or, . . When the application
dialog starts select “Login with download”.

The application changed since last download. What do you wantto do?

Options
(O Login with online change

(®) Login with download

() Login without any change

Update boot application

Cancel Details...

When the logging in button looks like 'g click the button press F5 or press the start button
k
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10. The program looks like this when it is running after the download:

L
File Edit View Project FBD/LD/IL  Ladder Build Online Debug Tools Window Help
B=E & L L k- Application [MCz201: PLC Logic] = 5 &% n
AR F 4 1 i L1 R qrer i
Devices > 1 X bF Metion x || Mcz201
=43 MyProfect = MCz201 Application.Motion
=3 ] mcz201 [connected] (MCz201) Expression
= Eﬂ PLC Logic & Mxistp
+ Is1Fower
=, Application [run]
Ao + & AxislReset
Library Manager
) + @ Axisilog
fi¥] motion (PrE)
= @ Task Configuration
= & EtherCAT Task 1 AxislPower
@ Mation MC_Power
= m EtherCAT Master_SoftMotion (EtherCAT Master SoftMotion) fr——
=3[0 unidrive_M700 (Unidrive M700) Exisl —Sawis Status
K Select Safety_Process_Data FALSE f TR bRegqulatorRealState
Mg Axis1 (SM_Drive_GenericDSP402) XT3 | oRequlatoron bDriveStartRealState
'3 softMotion General Axis Pool XT3l {corivestart Buay,
Error
ErrorlD)
2 LxislReset
Rxisl
< >
POUs rax
=1 MyProject -
f} Project Settings 3 Axialdog
MC_Jog
Axisl Busy
FALSE JogForward CommandiAborted FALSE
FALSE JogBackward Error
o Jqvelacity Errorld
|I| Bcceleration
[ o  |-Deceleraticn
o T ]derx

11. To try the features of the axis, values may be entered directly in the ladder diagram editor
view by double clicking on an input, setting the new value, and then pressing Ctrl+F7 to apply
the value.

12. At this stage, provided it is safe to do so, jogging motion may be tested on the axis. To run
the axis Set the MC_Power instance Axis1Power inputs Enable, bRegulatorOn and
bDriveStart to TRUE and apply 24V to the enable / STO input(s). To set the inputs, click on
“FALSE” at each input to change the setting. The axis motor should remain stationary but the
drive will energise the motor and go in to “Run”.

AxislPower AxislPower
MC_Power _En MC_Power
Status) Rxisl —axis Status
1= bRegqulatorRealState] ISl —Enable bRegulatorRealState
ElulatorOn bDriveStartRealSta ) —bRegulatorln bDriveStartRealState
Bl vestart Bu Gl = bDrivestart Busy
Err Error FALSE
Error; ErrorID

I\l If the drive isn’t in Run, make sure that Prx.033 is set to off(0), where x is the slot
menu where the EtherCAT interface is fitted. Slot1 = Menu 15, Slot2 = Menu 16, Slot2 =
Menu 17, Slot4 (Factory Fit slot on Unidrive M) = Menu 24.

The factory fitted slot for the EtherCAT interface on a Digitax HD M753 is
Slot3 = Menu 17
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13. If the axis motor is noisy when it becomes energised e.g. due to a low resolution feedback
encoder, increase the Current loop filter time constant Pr4.012 using the Motor Noise tab on
the Performance Tuning step in Connect. In most cases setting this filter value to 1.0ms will
help get rid of the motor noise created by a low-resolution feedback encoder.

Profile Settings | Tuning | Application

Switching Frequency 16 “ | kHz
Current loop filter Time Constant |10 0 | ms
Feedback filter Disabled

14. Jog the axis at a slow speed <100rpm an verify the axis moves smoothly. Set the MC_Jog
Velocity, Acceleration, Deceleration and Jerk inputs to the units per rev scaling value from the
scaling and mapping tab e.g. 1000 — this will result in the axis running at 60rpm.

General Motor Type Scaling
Invert direction

Scaling/Mapping Rotary 65536 increments <=3 motor turns 1

eSS Linear 1 motor turns <=> gear output turns 1

SM_Drive_ETC_GenericDSP402: /0 1 gear output turns <=2 units in application

Mapping
llll;.:-_:;s_lJog
MC Jog

— ] IEEQ—

Rxisl Snxis Busy =

= JogForward CommandAborted f=

= JogBackward Error = Ryhfi
—{wvelocity ErrorId—
—&cceleration
—|Deceleration
—|Jerk

15. If activating CMD_JogForward results in reversed physical motion, tick the “Invert direction”
box which can be found under the “Scaling / Mapping” tab for the SoftMotion axis to correct
the direction. For more information see section 2.6.3 Scaling / Mapping setup tab.

16. Further tuning may be required for the best performance. See section 3.12 How and when to
tune the Position Loop for details on how to do this.
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3 How to guides

3.1 How to home a Softmotion axis

Homing is simply resetting the axis position to a known value when the axis is in a known position.

3.1.1 Manual homing using MC_SetPosition

The axis can be moved manually by jogging to a known position and then the position reset by
invoking MC_SetPosition where the Position input defines to new axis feedback position. The position
feedback value can be read either by Looking at e.g. Axis1.fActPosition or by reading the PLCopen
parameter 1101 using an MC_ReadParameter function block.

Axial5etPos LxislReadParameter
MC SetPosition MC ReadParameter
Bxisl —Snwis Done TRUE Bxisl Saxis Valid
TRUE Execute Busy FALSE gl = Enable
123 Pogition Errar FALSE 1101 —ParameterNumber Error
FALSE Mode ErrorID ErrorID
Value
MOVE

Axisl.fRctPosition 123 BxislPosition 12

[

For more information see MC _SetPosition.

3.1.2 Automated homing using SMC_Homing

When homing a Softmotion axis in the CODESY'S environment, it is possible to use MC_Home from
the PLCopen standard however this involves setting up several CoE object writes to access the
DS402 homing mechanism, where DS402 is the underlying motion system that EtherCAT uses to
implement motion over comms. While this is something that could be done it isn’t recommended since
it is very cumbersome to setup and use.

To make things easier, CODESYS implemented the SMC Homing function block which gives the
user an automated 2 step homing routine where all of the setup values for the homing routine are in
the function block interface, making it easy to use.

AxialHoming
SMC_Homing
b EN lifd—
Exisl —Shxis (il ol FLLSE
jpAragy = bExecute bEusy M=
[ o |-{fHomePosition bCommandiborted M= REigss
|I| —(fvelocitySlow bError =
|I| —|fvelocityFast nErrorID —
|I| —|fAcceleration bStartlatchinglndex = JRyafay
|I| —fDeceleration
[ o ]fderk
—|nDirection
py:ul = bReferenceSwitch
|I| —f£3ignallelay
[ FasT Bsiow »fomingMode
= hReturnToZero
jp el = bIndexCccured
|I| —|fIndexFogsition
jp ol = hIgnoreHWLimit

For more information see MC_Homing.
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3.2 How to configure PDO mappings

3.2.1 How pass data between drive parameters and variables using PDOs

This section shows how to map data from a PLC program variable to a drive parameter via PDO
mapping, and from a drive parameter to a PLC program variable via PDO mapping. The following
instructions show how to map to and from Menu 20 parameters in the drive, however the same
philosophy can be applied to any parameter.

1.

For the purposes of this example the PDO mappings will interact with variables in a POU that
has been added to the program called “POUs”.

In the POUs program, the variable “FromDriveToPLC” has been declared to hold the value of
Pr20.021 in the drive. The variable “FromPLCToDrive” has been declared to hold the value
that will be written to Pr20.022 in the drive. A line of program code passes the value of
“FromDriveToPLC” to “FromPLCToDrive”.

Devices * B X PDOs X
=) MyProject - 1 PROGRAM PDOs
=i Mcz201 (MCz201) B 2 VAR
= Eg " 3 FromDriveToPLC:DINT; //
PLC Logic
2% Applicati 4 FromPLCToDrive:DINT; //
%’ Apphcation - END
m Library Manager —
PDOs (PRG) 1 FromPLCToDrive := FromDriveToPLC; // pass the data from Pr20.021 back to Pri0.022

= @ Task Configuration
= % FtherCAT Task

& ppos

Enable the “Expert Process Data” tab to allow PDOs to be manually configured. Double click
the EtherCAT Slave drive in the “Devices” tree e.g. “Unidrive M700 (Unidrive M700)”. When
the slave device dialog starts, select the “General” tab and then check the “Expert Settings”

box.
Devices ~ 31 X PDOs B#  5M_Drive_GenericDSP402 [0 unidrive_M700 x
=~ MyProject hd
Address Additional
=@ mcza01 Mcz201) | General
= Bl PLC Logic Autolncaddress 0 s Expert settings
R ~ Expert Process Data
{2 Application EtherCAT address 1001 0 [] optional
m Library Manager Process Data
PDOs (PRG) Distributed Clock
= (8 Task Configuration Startup P: £
p Parameters - . "
= EthercAT Task Select DC Drive Synchronised
8 poos EoF Settings Enzble Sync unit cycle (ps)
= m EtherCAT_Master_SoftMation {EtherCAT Master SoftMotion) Sync o
=|@ unidrive_700 (Unidrive M700] Log
[ unidrive_t {Unidrive | Enabile Sync 0
Select_Safety_Process_Data
H&P SM_Drive_GenericDSP402 (SM_Drive_GenericDspaq | | EtherCAT1/O Mapping @ Syncunitoyde [y e iy = Cycle time (ps)
" SoftMotion General Asis Pool _defi S00 s i
FtherCAT TFC Ohierts O User-defined 0 s shifttime (ps)

3. Next the PDO links must be made to read data from and write data to the drive parameters.

Select the “Expert Process Data” tab and then check the “Expert Settings” tab. Click on the
“16#1A02” row in the “PDO List” pane and then select the first empty row in the “PDO
Content” pane, then click “Insert”.

General

ok add [ Edit 3 Delete

Sync Manager

i PDO List
| Expert Process Data | M size | Type
0 256 Mailbox Out Index Size Name Flags M
Process Data 1 256 Mailbox In 16%1600 4.0 Qutputs -Velodity control
2 6 Qutputs 16£1601 3.0 OQutputs - Control and mode of operati
Startup Parameters 3 6 Inputs 1651602 6.0 Qutputs - Position control 2
4 0 Outputs 16%1604 4.0 Qutputs - Torque control
EoE Settings 5 0 Inputs 16%1605 0.0 Qutputs - Large Mapping Set
1651400 4.0 Inputs - Velocity status
Loy 1651401 3.0 Inputs - Status and mode of operation
. 16%1402 6.0 Inputs - Position status 3
EtherCAT IfQ Mapping
= [0 Inputs - Torque status
EtherCAT IEC Objects 1651405 0.0 Inputs - Large mapping set
Status
Information

PDO Assignment (1621C14) ok Insert I 4 Edit Delets Move Up Move Down
1621600 PDO Content (16£1A02)
16#1601 Index Size Offs MName Type
1e=lens 1626041:16500 20 0. Status word UINT
(E AT 16£6064:16200 40 2.0 Position actual value DINT
16#1605 [ 50 ]
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4. When the “Select ltem from Object Dictionary” dialog opens set Name, Index, Subindex and

Data type as shown:

SublIndex: 16%#

4F

Data typeIDINTI

Click “OK” when finished.

o |

Index:Subindex Mame Flags Type Default 2
16#603F: 16%00 Error code RO UINT
16#0041:16#00 Statusword RO UINT
16#6043: 16%00 vl velocity demand RO INT
16#6044: 16 %00 vl velocity actual value RO INT
16#6061: 1600 Modes of operation display RO SINT
16#6062: 1600 Position demand value RO DIMT
16#6064: 1600 Position actual value RO DINT
16#6068: 16#00 Velodty demand value RO DINT
16#606C: 16#00 Velodty actual value RO DINT
16#6077: 16#00 Torgue actual value RO INT
16#8078:16#00 Current actual value RO INT
16#60B9; 16400 Touch probe status RO UINT
16#60BA: 16#00 Touch probe 1 positive edge RO DINT
16#60BB: 16#00 Touch probe 1 negative edge RO DINT
16#60BC: 16%00 Touch probe 2 positive edge RO DINT
16#60B0: 1600 Touch orobe 2 neaative edae RO DIMT w
Name {m2oPo21 |
Index: 16% 2014 = Bit length |32 =

Cancel

The Index is set to 16#2000 + 16#14 (menu number converted to hexadecimal).
The Sublndex is set to the parameter number (21) converted to hexadecimal 16#15
Pr20.021 is a 32bit signed value which aligns with the DINT data type.
See sections 3.2.1.1 to 3.2.1.4 for more details on parameter conversion.

5. Click on the “16#1602” row in the “PDO List” pane and then select the first empty row in the
“PDO Content” pane, then click “Insert”.

General

Sync Manager

ok add [ Edit ¥ Delete

| Expert Process Data

Process Data

Startup Parameters

EoE Settings

Log

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Information

SM Size  Type PDO List
0 256 Mailbox Out Index Size MName Flags SM
1 256 Mailbox In 1621600 4.0 Outputs - Velocity control
2 6 Outputs 16%1601 3.0 OQutputs - Control and mode of operati
3 10 Inputs 16%1602 6.0 Outputs - Position control 2"
4 0 Qutputs 16=1604 4.0 Outputs - Torque confrol
5 0 Inputs 1651605 0.0 Qutputs - Large Mapping Set
16%1A00 4.0 Inputs - Velocity status
161401 3.0 Inputs - Status and mode of operation
1651402 10.0 Inputs - Position status 3
1651404 4.0 Inputs - Torque status
16%1A05 0.0 Inputs - Large mapping set
PDO Assignment (16£1C14) =k Insert I # Edit Delete Move Up Move Down
FDO Content (16+1602)
Index Size Offs Name Type

16#1605

16%6040:16%00
16%607A:16300

2.0 0.0 Control word
4.0 2.0 Targetposition

UINT
DINT

6.0
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6. When the “Select Item from Object Dictionary” dialog opens set Name, Index, Sublndex and

Data type as shown:

Index:Subindex Mame Flags Type Default &
16#6040: 16500 Controlword RW UINT V]
160042 16500 vl target velodity RwW INT 4]
o 16#6046: 1600 vl velodity min max amount
+ - 16#6043: 16500 vl velodty acceleration
+- 16#E049: 16500 vl velocity deceleration
+ o 16#604A: 16800 vl velodty quick stop
+ - 16#6048: 16500 vl set-point factor
+ 16#604C: 16#00 vl dimension factor
16#%a060: 16%00 Modes of operation RW SINT
1676067 1600 Position window RW UDINT 16 #7FFFFFFF
16#6068: 16700 Position window time RW UINT V]
16%6071: 1600 Target torgue RW INT 16#0000
16#6072: 16500 Max Torgue RW UINT 16#FFFF
167607316500 Max current RW UINT 16#FFFF
16#607A: 16400 Target position RW DINT [u]
* - 16#0078: 1600 Position ranae limit i
Name fma0p22 |
Index: 16#% 2014 = Bit length (32 =

SubIndex: 16%

4k

Data typeIDINT |

R |

Cancel

* The Index is set to 16#2000 + 16#14 (menu number converted to hexadecimal).

* The Sublndex is set to the parameter number (22) converted to hexadecimal 16#16
* Pr20.022 is a 32bit signed value which aligns with the DINT data type.
* See sections 3.2.1.1 to 3.2.1.4 for more details on parameter conversion.

Click “OK” when finished.

7. The PDO mappings are now completed. The data must now be mapped to the variables in
the “POUSs” program.

General

Expert Process Data

Process Data

Startup Parameters

EoE Settings

Log

Find Filter Show all » ok Add FB for 10 Channi
Variable Mapping  Channel Address Type Unit  Description
=~ 16#1602 Outputs - Pos...
E Control word 2QWO UINT Control word
3 K@ Target position QD1 DINT Target position
+- " %QD2 DINT M20P22
= 16#1A02 Inputs - Positi...
+ Status word %eIWD UINT Status word
+o Position actual value %ID1 DINT Position actual value
+o A %ID2 DINT M20P021

EtherCAT IO Mapping
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8. Double click in the “Variable” to the left of the “M20P021” cell and type in

“Application.POUs.FromDriveToPLC” or select it by clicking the |+« | button, and press enter
when complete.

Variable Mapping  Channel Address Type Unit Description
=4 16#1602 Cutputs - Pos...
- "y Contral word SROW0 UINT Control word
* K@ Target position QD1 DIMT Target position
+- T M20P22 %OD2 DINT M20P22
=4 16#1A02 Inputs - Positi...
El Status word %eIW0 UINT Status word
M Position actual value %elD1 DINT Position actual value
# | 4p FromDriveToPLC || M20P021 %ID2 DINT M20P021

9. Repeat this process for “M20P022” and the variable “Application.POUs.FromPLCToDrive”.

Variable Mapping  Channel Address Type Unit Descripticn
=4 16#1602 Qutputs - Pos...
+- g Control word W0 UINT Control word
+ K@ Target position QD1 DINT Target position
+ [ TomPLCToDrive ||| ¥ M20P22 %QD2 DINT M20P22
=4 16#1A02 Inputs - Positi...
+o Ay Status word TRIW0 UINT Status word
oM Position actual value %ID1 DINT Position actual value
+- %8 FromDriveToPLC [ | M20P021 %elD2 DINT M20P021

The PDO data is now mapped to the program variables.

10. The project is ready to build and download. Press Ctrl+F8 or, . . When the application
dialog starts select “Login with download”.

The application changed since last download. What do you wantto do?

Options
(O) Login with online change

(®) Login with download

(_) Login without any change

Update boot application

Cancel Details...

When the logging in button looks like "g click the button press F5 or press the start button
»
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11. In the image below it can be seen that “123” is set in Pr20.021 using Connect, the EtherCAT
PDO links then return the value back to Pr20.022.

PDOs X (88 SM_Drive_GenericDSP402 A unidrive M700 |

MCz201.Application.PDOs

Expression Type Value Prepared value Address Comment
@ FromDriveToPLC DINT 123\ From Pr20.021
@ FromPLCToDrive DINT 123\ N To Pr20.0212
)
1 © FromPLCToDrive[ 128 | := Fromnrivei: // pass the data from Pr20.021 back to Pr20.02%2
: \\
Menu 20 : Application Menu 3 (192.168.2.2) - Connect - MyProject \\
Menu 20 : Applicatio..3 (192.168.2.2) & X \ \

View parameters on the drive and option modules\ \

= Menu 20 : Application Mehy 3

Compare with Defaults Compare with File & Print [€, Print preview _&PDF\(N 11l Columns ~ [=| View ~

o AR
. - AR

Menu caption on keypad: Application Menu 3 \ \

Parameter | Caption Caphen\n keypad Categories | Value
20,014 Application Menu 3 Read-write Integer 14 App Me}u ARW Inte... 0
20.015 Application Menu 3 Read-write Integer 15 App Menu RN Inte... 0
20.016 Application Menu 3 Read-write Integer 16 App Menu 3 Rh INe... 0
20017 Application Menu 3 Read-write Integer 17 App Menu 3 RW hr\ 0
20,018 Application Menu 3 Read-write Integer 18 App Menu 3 RW Inte..! \ 0
20,019 Application Menu 3 Read-write Integer 19 App Menu 3 RW Inte... \ 0
20,020 Application Menu 3 Read-write Integer 20 App Menu 3 RW Inte... ‘\ 0
20.021 Application Menu 3 Read-write Long Integer 21 App Menu 3 RW Lon... SY 123
20.022 Application Menu 3 Read-write Long Integer 22 App Menu 3 RW Lon... \ 123

3.2.1.1 How to convert parameter numbers to CANopen object references

Parameters are converted to CANopen style object reference using the following formula:
Index = 0x2000 + 0x100 * Slot Number + Menu number (converted to hexadecimal)
Subindex = Parameter number (converted to hexadecimal)

E.g. Drive parameter Pr3.017 is referenced as Index = 2003, Subindex = 11

3I{I The slot number is 0 for standard drive parameters such as Pr3.017.
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3.2.1.2 Short drive parameter references

Pr20.021 — Index 0x2014 Sub-index 15

Menu Parameter
Number Number

Short drive parameter

N
references (mm.ppp) P r20,02 1
e

C\onvert Convert
to hex to hex
Fixed | \I
| Y [
Equivalent CAN object OXZO 14 15
\ ] U J
I I
Index Sub-index
(hex value) (Hex value)

3.2.1.3 Long option parameter references

Pr3.02.025 = Index 0x2302 Sub-index 25

Slot Menu Parameter
Number Number Number

Long option slot

prmdenes pr3 09 025
W

\ Convert Conlvert
to hex to hex
Fixed +| *
| /AR
Equivalent CAN object OX2302 19
\ ] _J
I

Index Sub-index
(hex value) (Decimal value)
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3.2.1.4 How to find the parameter data type

The data type can be found by looking at the parameter reference guide in Connect. Click “Parameter
Reference Guide” in the Device tree and then expand “Parameter Reference”, then expand the drive
mode e.g. Open-Loop, RFC-A or RFC-S, then select the menu number for the target parameter for
the PDO e.g. Menu 20.

El Parameter Reference Guide

Parameter reference guide for the selected device

close all Parameter 20.02
Short description Gene
'0_3 Unidrive M700 Mode RFC-
=] Parameter mm.000 Minimum 2147
> [ ] Current Ratings Default 0
I v 7 Parameter Reference I Type 32 Bit
» || Open-Loop Display Format Stand
> ] RFC-A Coding RW
» || Menu 1 Speed References Parameter 20.02
> |1 Menu 2 Speed Ramps Short description Gene
> ] Menu 3 Speed Control and Position Feed! i HAE
> ] Menu 4 Torque and current control AT EZLT]
> || Menu 5 Motor Control Bk 0 =
Type 32 Bit
> [ Menu 6 Sequencer and Clock Display Format Stand
> || Menu 7 Analog I/O Coding RW
> ] Menu 8 Digital I/O
» || Menu 9 User Functions 1 Parameter 20.02
» || Menu 10 Status and Trips Short description Gene
» || Menu 11 Miscelianeous Mode RFC-
» || Menu 12 User Functions 2 and Brake Cor Minimum -2147
» || Menu 13 Standard Motion Controller Default 0
» || Menu 14 User FID Controller Type 32 Bit
> [] Menu 18 Application Menu 1 Display Format Stanc
b4 | Menu 15 Applicstion Menu 2 Coding RW
Iv 7 Menu 20 Applicstion Menu 3 Parameter 20.02
=] Single Line Descriptions Short description TIn
_1 20.001 Application Menu 3 Read-wirite Mode RFC.
_1 20.002 Application Menu 3 Read-write T 2147
_1 20.003 Application Menu 3 Read-write Default 0
_1 20.004 Application Menu 3 Read-write Type 32 Bil
_1 20.005 Application Menu 3 Read-wirite Display Format Stand
Y 20.006 Annlication Mentr 3 Read-write T Cadina RW

If you are unsure of the mode that the drive is in double click on “Setup” > “Drive Configuration” and
the current mode will be shown when the drive is “Online”.

4 'T\ \1/ ,FUJ zﬁi" g:\: d s C) @ = Parameter List

"3 Block Diagram

Online| Upload Download Connection Setmode Default Set Reset Save parameters
from drive  to drive settings  and region model in drive

Drive - Unidrive M700 {192.168.1.2) Parameters

SR Il Drive Configuration (192.168.1.2) & X REELTENEEY oXet DI WaN|

Drive Motor 8 Feedback Brake Reft
Configuration

Drive Configuration - (Unidrive

Model | 03200050 v~ | 0.75kW (5A) L
Mode | RFC-S ~ L}
Region | 50Hz s L]
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Select the parameter to get the data type for:

How to videos

@ Unidrive M700 (169.254.29.2303.1:1001)

Menu 12 Use

Menu 13
Menu 14 (

v ov v v v

Parameter Reference Guide

Parameter reference guide for the selected device

Parameter

[20.021 Application Menu 3 Read-write Long Integer 21

Short description

General read-write long integer

licati
pp! P

Mode

RFC-S

Menu 18 App. Minimum 2147483648 Maximum 2147483647 |
Menu 1% App. Default 0 Units
Menu 20 Applic [Type 32 Bit Volatile | Update Rate NIA
@ Unidrive M700 (169.254.29.230.3.1:1001) [E single Line D Display Format Etandard Decimal Places 0
© 63 Setup Coding [Rw
Drive Configuration Parameter 20.022 A Menu 3 Read-write Long Integer 22
Motor & Feedback Short description _|General read-write long integer application parameter
Brake Mode RFCS
References Minimum -2147483648 Maximum 2147483647
Limits Default 0 Units
Save Parameters Type 32 Bit Volatile Update Rate N/A
Auto-Tune Display Format Standard Decimal Places 0
Motor & Load Inertia Coding RW

Performance Tuning

Finalise Parameter 20.023 Application Menu 3 Read-write Long Integer 23
> <> Ethemnet Short description General read-write long integer application parameter
Mode RFC-S
> G Options Winimum 2147483648 Maximum 2147483647
> E& solutions Defaul 0 Units
2F Maintenance [Type 32 Bit Volatile Update Rate N/A
_w Oscilloscope Display Format Standard Decimal Places 0
Codin RW
2q: Terminal Overview :
> [E] iagnostics Parameter 20.024 A Menu 3 Read-write Long Integer 24
» = Parameters Short description General read-write long integer application p:
= Mode RFC-S
Minimum -2147483648 Maximum [2147483647

The parameter reference guide gives a number of bits and a minimum and maximum which may be
used to find the IEC data type e.g. DINT. The table below show how to convert to IEC data type used

by CODESYS:

Bits from parameter

Signed range
reference guide

1 N/A

IEC data type

BOOL

8 No

USINT

8 Yes

SINT

16 No

UINT

16 Yes

INT

32 No

UDINT

32 Yes

DINT

E.g. Pr20.021 is a 32bit value and the range is -2147483648 to
2147483647 which shows that the value is signed, therefore the IEC data type used in CODESYS is

DINT.

Bits from parameter Signed range

reference guide Pr20.021

32 Yes

IEC data type

DINT
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3.2.2 How to map a drive encoder to a SoftMotion axis.

This section describes how to configure a cyclic mapping of Pr03.158 P2 Normalised Position so that
it can be consumed by a SoftMotion FreeEncoder axis.

This allows the drives P2 position to be consumed by an encoder axis, where it could then be
consumed by the CT SoftMotion Interface Library. An example of this is where the user would like to
configure a dual loop system.

1. From the project tree, right click on the “SoftMotion General Axis Pool” device and select “Add

Device...”.
Devices = 0 X H4* Axisl
= MyFrafect -
= [ mcz201 (Mcz201) General
=-E]l] PLE Logic _
- f;, Application Scaling/Map
ﬁ] Library Manager Commissior
PDOs (PRG)
= [ Task Configuration sM_Drive_E
= g% EtherCAT Task Mapping
% roos s
= m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= [T uridrive_M700 {Unidrive M700) Status
4 Select_Safety_Process_Data
M4 Axis1{SM_Drive_GenericDSP402) Information
| 2 SoftMotion General Axis F‘:mll
¥ Cut
Copy
Paste
> Delete

Properties...

Add Object
) Add Folder...

Add Device...
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2. The “Add Device” dialog box will appear. Expand “Free Encoders” and select
“SMC_FreeEncoder”, name the device e.g. “Encoder1” the followed by the “Add Device
button.

il Add Device )

Name |Enmder1|

Action
(@ Append device () Insert device

|String for a full text search Wendor | <Al vendors > ~

Mame Vendor Version Description

= ? SoftMaotion drives
= ¢ Free Encoders
| & sMc FreeEncoder CODESYS  4.14.0.0  SoftMotion free Encoder |
+ E position controlled drives
+ r,‘_‘Q wirtual drives

Group by category [ ] Display all versions{for experts only) [ ] Display outdated versions

& Name: SMC_FreeEncoder
Vendor: CODESYS
Categories: Free Encoders
Version: 4.14.0.0 -
Order Number: 1305 ﬁ
S

Description: SoftMotion free Encoder

Append selected device as last child of
SoftMotion General Axis Pool

&  (You can select another target node inthe navigator while this window is open.)

Add Device Close

3. From the project tree, double click on the drive (EtherCAT slave device) that the P2 position
will originate from. Ensure “Expert settings” is sticked on the “General” tab.

Devices >~ 1 X W Axisl [ unidrive_M700 X
= MyPraject =
o s General Address Additional
= [ mczz01 (MCz201)
= Bl pLC Logic AutoIncaddress o = Expert settings
= 4 N Expert Process Data
(# Application EtherCAT address 1001 = [ optional
m Library Manager Process Data
PDOs (PRG) Distributed Clock
= @ Task Configuration Startu
p Parameters
o @ EtherCAT Task Select DC Drive Synchronised ~
5 rDOs EoE Settings Enable Sync unit cycle {ps)
= [ EtherCAT Master SoftMotion EtherCAT Master SoftMotion) Sync 0
= Unidrive_M700 idrive M700] Log
ﬁi nidrive_| (Unidrive ) Enable Sync
L Select_Safety_Process_Data
HgP Axis1 (SM_Drive_GenericDSP402) EtherCAT /0 Mapping @ syncuniteyde [y 1 v 1000 s Cyde
=% SoftMotion General Axis Pool . 500 = i
EtherCAT IEC Objects O User-defined S| shift
& Encoder1 (SMC_FreeEncoder)
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Next the PDO links must be made to read data from and write data to the drive parameters.
Select the “Expert Process Data” tab and then check the “Expert Settings” tab. Click on the
“16#1A02” row in the “PDO List” pane and then select the first empty row in the “PDO
Content” pane, then click “Insert”.

General Sync Manager ok Add [ Edit 3 Delete
PDO List
| Expert Process Data | M Size Type

0 256 Mailbox Out Index Size Name Flags SM
Process Data 1 256 Mailbox In 16#1600 4.0 Outputs -Velocity control

2 6 Outputs 16#1601 3.0 Outputs - Contral and mode of operati
Startup Parameters 3 6 Inputs 1671602 6.0 Outputs - Position control 2

4 0 OQutputs 16%1604 4.0 Qutputs - Torque control
EoE Settings 5 0 Inputs 16#1605 0.0 Outputs - Large Mapping Set

16%1A00 4.0 Inputs - Velocity status
Log 1621401 3.0 Inputs - Status and mode of operation
1621402 6.0 Inputs - Position status 3
EtherCAT [0 Mapping
= . Inputs - Torque status
EtherCAT IEC Objects 16%1A05 0.0 Inputs - Large mapping set
Status
Information
PDO Assignment (16£1C14) dh Insert I + Edit Delete Move Up Maove Down

161600 PDO Content (1651A02)

L6+1801 Index Size Offs Name Type

LoEiens 1626041:16200 20 0.0 Status word UINT

Tl 16%6064:16%00 4.0 2.0 Position actual value DINT

1671605 I 5.0 I

The “Select Item from Object Directory” dialog box will appear.

Using the “Name” input field, enter a suitable name for the P2 Normalised Position value, for
“Index” enter “2003”, for “SubIndex” enter “9E”. “Bit length” should be entered as “32” and
“‘Data type” should be set to “DINT”.

This creates a PDO mapping to Pr03.158 P2 Normalised Position.

Once the above values have been entered, click “OK”.

Select [tem from Object Directory

Index:Subindex Mame Flags Type Default
15%603F: 16700 Error code RO UINT
16#6041: 16500 Statusword RO UINT
16#6043: 16 %00 vl velocity demand RO INT
16#6044: 16500 vl velodty actual value RO INT
16#6061: 16%00 Modes of operation display RO SINT
16#6062: 16#00 Position demand value RO DINT
16#68064: 16 %00 Position actual value RO DINT
16#606C: 16200 Velocity actual value RO DINT
16#6077: 16500 Torque actual value RO INT
16#68078: 16#00 Current actual value RO INT
16#60B9: 16 %00 Touch probe status RO UINT
16#60BA: 16#00 Touch probe 1 positive edge RO DINT
16#60BB: 16#00 Touch probe 1 negative edge RO DINT
16#60F4: 16 %00 Following error actual value RO DINT 0

+- 16760FE: 16500 Position control parameter set

I Name P2 Position I
Index: 16% 2003 3 Bit length 32 3

SubIndex: 16% |9E =

Cancel

| Data type [DINT v ||
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6. The new PDO mapping will appear in the PDO mapping list.

ok Insert [&f Edit ¢ Delete 4 Move Up Move Down
PDO Content (1651402)

Index Size  Offs MName Type
16%6041:16500 2.0 0.0 Status word UINT
16#6064: 1600 4.0 2.0 Position actual value DINT

IlE#ZEIIJS:lﬁ#EE 4.0 6.0 P2 Position DINT I

10.0

7. Open the “EtherCAT 1/O Mapping” tab. If the transmit PDO’s have been organised into a
folder, expand the folder and enter the following value into the “Variable” input box of the
newly created PDO mapping.

“Application.SMC_FreeEncoder.diEncoderPosition” where “Encoder1” represents the name of
the FreeEncoder axis as it appears in the project tree.

=" SoftMotion General Axis Pool
& Encoder1 (SMC_FreeEncoder)

General Find Filter Show all - = Add FB for IO Channel... Go to Instance
Expert Process Data Variable Mapping  Channel Address Type Unit Description
=4 16#1602 Outputs - Position control

Process Data E ] Control word %QW0 UINT Control word

& K@ Target position %QD1 DINT Target position
Startup Parameters =4 16#1A02 Inputs - Position status

Ho My Status word SaIW0 UINT Status word
BESRE + M Position actual value %ID1 DINT Position actual value

+ |’@ Application.Encoder 1. diEncoderPosition " P2 Position aeIpa DINT P2 Position

Log

|| EtherCAT /0 Mapping |

8. Ensure that the following drive parameters that relate to the P2 encoder interface have been
configured:

e Pr03.133 Rotary Turns Bits.
e Pr03.134 Rotary Lines Per Revolution.
e Pr03.138 P2 Device Type.
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9. From the project tree, double click the “SMC_FreeEncoder” device. The “Encoder” tab allows
the user to configure the axis type (modulo or finite), bit width and scaling.

Once the application has been downloaded, this tab provides online monitoring of the
encoder position, velocity and acceleration values.

Devices - 1 ox & SMC_FreeEncoder X
=) MyProject =) I rcoder Encoder general settings
= [ Mcz201 (MCz201
@ mez201 prczaoy O Modulo Bitwidth: (32 w
= Bl pLe Logi SMC_FreeEncoder: [/O M
%€} Application _FreeEncoder: apping @ Finite
{if) vbrary Manager SMC_FreeEncader: IEC Objects Scaling
¥ rou prE) [ tvert direction
=4 Task Configuration
S Stats inrements <=> encoder s
& rou REamwaioT encoder turns <=3 units in application
=i EtherCAT_Master_SoftMotion (EtherCAT Masty o
nline
=L Drive1 (Unidrive M700 RFC-5)
K select Safuty_Process Data ar\ah\E setvae  actual value Status: [ |
[Fositon [u] |
WP Axis1(5M3_Drive_ETC_ContralTech W ] Communication] |
felocity [u/s]
+
e Acosleration [u/sd Errors
= "8 SoftMotion General Axis Pocl Torque [N Axis Error:
& 5M_Drive_virtual (SM_Drive_Virtual) ‘ ‘
|5 [SMC_FreeEncoder (SMC_FreeEncoder) FB Error:
uiDriveInterfaceError:
strDrivelnterfaceError:

The tables below provide a more detail description of the data input fields available on the
“Encoder” tab.

Use the “Encoder” tab to specify how the encoder should behave.
General Encoder Settings

Modulo The axis turns endlessly where the traversing range is not limited, for
example, a conveyor belt.

When selected, the “Modulo settings” window is displayed:

The “Modulo value” is an Input field for the modulo value, the value is

saved in the fPositionPeriod parameter of the AXIS_REF_SM3 function
block.

The encoder position displayed will wrap over when the “Modulo value” has
been reached.

\[e3)H If you select the Modulo encoder type, then the
product fPositionPeriod * dwRatioTechUnitsDenom has to be an integer.

Finite The axis is limited and no modulo rollover is required.
Bit width List box for an appropriate bit width. For DS402 using EtherCAT this must
be set to 32.

Page 84 of 140




Scaling

Invert

direction The encoder axis receives the specified values with the sign inverted
and therefore rotates in the opposite direction.

increments < =>
encoder turns

Number of “increments” which correspond to the number of
complete “encoder turns”

encoder turns <=> units
in application

Number of “encoder turns” which correspond to a given number of
“units in application”

10. The position of the “SMC_FreeEncoder” axis can now be consumed by a CT SoftMotion
Interface Library function block such as MC_Gearln.

An example of how this would look in a program can be seen below. In this instance, “Axis1”
(Slave Axis) will track the position of “Encoder1” (Master Axis) when “Execute” = TRUE.
fF] Motion x

Devices - 0 X
== MyPrafect -
= [ Mcza01 (Mcz201)
=Bl PLC Logic

=1L} Application
m Library Manager
HF] Motion (PRG)
= @ Task Configuration
% EtherCAT Task
= ﬂi EtherCAT_Master_SoftMotion (EtherCAT Master
=-[@ unidrive_M700 {Unidrive M700)
E  Select_Safety_Process_Data

| B Axis1(5M_Drive_GenericDSP402) A
="M SoftMotion General Axis Pool
| & Encoderi (SMC_FreeEncoder)

=] 2

1

=

B Axisl

[ Unidrive_M700
PROGRAM Motion
VAR

AxislGearIn: MC GearlIn;
END VAR

~

/IEncoderl —=
/| Bxisl —H

LxislGearln

MC GearIn
EN ENO
Master InGear
Slave Busy
Execute Active
RetioNumerator Commandiborted
RatioDenominator Error
Acceleration ErrorID
Deceleration
Jerk
BufferMode
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11. It may be beneficial to use a position filter to filter out noise from the raw encoder position,
especially when an encoder with a low resolution is used. To use the inbuilt Softmotion filters
required a logical axis to be added to the “SMC_FreeEncoder” axis. Right click on the
“SMC_FreeEncoder” and then select “Add device...”.

Devices * 0 X 89 Mxisl x| [ Unidri
=5 MyProject -
=[] Mcz201 (Mcz201) General
=B PLC Logic

) Scaling/Mappin
=-1¢ Application a/Mapping

m Library Manager
HF] Mation (PRG)
= {4 Task Configuration SM_Drive_ETC_GenericD5P4
% EtherCAT Task Mapping
=[] EtherCAT Master_SoftMotion (EtherCAT Master ISEE:—SL;:'E&SEFC—GE”EHCDSM
= [ Uridrive_M700 (Unidrive M700)

Commissioning

L Select Safety_Process_Data Status
Mg Axis1 (SM_Drive_GenericDSP402)
=% SoftMotion General Axis Poal Information
IC? Encoderl{SMC_FreeEncoder}l
& Cut
Copy
Paste
¥ Delete
Refactoring b

Properties...

Add Object
) Add Folder...

Add Device...

Page 86 of 140



12. When the “Add Device” dialog opens, select “Softmotion drives” > “virtual drives” >
“SM_Drive_Logical” and then click “Add Device”.

@ Add Device x

Name |5M_Drive_LogimI

Action

(@) Append device () Insert device {7) Update device

|String for a full text search | Vendor | <pll vendors: w
Name Vendor Version Description

= ?Soﬁl’v‘loﬁon drives
= rﬁ;'virtual drives
| &7 sM_Drive_Logical  |CODESYS  [4.14.0.0  SoftMotion logical axis |

Group by categary [_] Display all versians (for experts only) [_] Display outdated versions

& Mame:SM_Drive_Logical
Vendor: CODESYS
Categories: virtual drives
Version: 4,14,0.0 =
Order Number: 1805 ﬁ
L=

Description: SoftMotion logical axis

Append selected device as last child of
Encederl

€&  [You can select another target node inthe navigator while this window is open.)

| Add Device Close

13. Rename the SM_DrivelLogical e.g. Encoder1Filtered:

Devices * 0 X
=5 MyProjict -
=[] Mcz201 (Mcz201)
=Bl PLC Logic

=\ Application
m Library Manager
HF] Motion (PRG)
= @ Task Configuration
2 EtherCAT Task
= ﬂj EtherCAT_Master_SoftMotion (EtherCAT Master
= [T uUnidrive_M700 (Unidrive M700)
K Select_Safety_Process_Data
M&” Axis1 (SM_Drive_GenericDSP402)
=-"% SoftMotion General Axis Pool
=-¢¥ Encoderl (SMC_FreeEncoder)
r;_‘Ql|Enmder1FiItered

Click “Yes” and “OK” to the subsequent auto-refactoring dialogs.
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14. Double click on Encoder1Filtered (SM_Drive_Logical). When the properties for
Encoder1Filtered opens, the encoder value may be filtered using the “Input Data Filters”

section:
Devices - 3 X B Aisl
=) MyProject -
=6 Mcz201 (Mcz201) |
= EQ PLC Logic

=1 Application
m Library Manager
fF] Mation (PRE)
= @ Task Configuration
52 EtherCAT Task
= m EtherCAT_Master_SoftMotion (EtherCAT Master
= uridrive_M700 (Unidrive M700)
| 4 Select_Safety_Process_Data
Hg? Axis1(5M_Drive_GenericDSP402)
=-"& softMotion General Axis Poal
=& Encoderl (SMC_FreeEncoder)
& Encoder 1Fitered (SM_Drive_Logical)

Status

Information

[ unidrive_M700
SoftMotion Drive: Logical
SM_Drive_Logical: IfO Mapping

SM_Drive_Logical: IEC Objects

Motion & Encoderl
Axis type
® Modulo Modulo settings
O Finite Modulo value:  [360.0
Master reference value
O set @ Actual
Time shift
Time shift relative to master values: 3.0

¢’ EncoderlFiltered X

Input data filters
Position: 0.0 [cycles]

Velacity: 0.0 [eycles]

write values

Identification

% | [cycles]

The filter value may be tuned while the axis is running by clicking the “write values” button.

15. An example of how this would look in a program can be seen below. In this instance, “Axis1”
(Slave Axis) will track the position of “Encoder1Filtered” (Master Axis) when “Execute” =

TRUE.
Devices -« O X
=5 MyProject -
=[] mcz201 (Mcz201)
=2 PLC Logic

= C, Application
m Library Manager
H¥] Motion (PRG)
= @ Task Configuration
25 EtherCAT Task
= @ EtherCAT_Master_SoftMotion (EtherCAT Master
=0 Unidrive_M700 (Unidrive M700)
E  Select_Safety Process Data
| MgP Axis1 (SM_Drive_GenericDSP402) ]
=" SoftMotion General Axis Pool
=& Encoder1 (SMC_FreeEncoder)
I& Encoder 1Filtered {SM_Drive_LogicaI)l/

89 sl

[ unidrive_M700 b¥F] Motion x| & Encoderi &’ Encoder 1Fitered
1 PROGEAM Motion
2 VAR
K RxislGearIn: MC_GearIn;
4 END VAR
1 ZxislGearIn
MC GearIn
EN ENG—
|EncoderiFiltered —Master InGear [
e
/ hxizl —H51ave Busy [~
/I —Execute Active -
/ —|RatioNumerator Commandiborted —
—|RatioDenominator Error —
—|Acceleration ErrorID —
—|Deceleration
—|Jerk
—|BufferMode
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3.2.3 How to define the drive action on loss of cyclic communications

The desired drive action on loss of cyclic communications can be configured to be automatically
written to the drive as the PLC starts up and EtherCAT communications are first established.

This can be achieved via the by writing to the following CANopen over EtherCAT (CoE) objects:
Index: 0x3005, Sub Index: 2 — Cyclic Data Loss Action.

The following steps will describe how to cause the configuration of these CoE objects to happen when
the PLC / IPC / Controller is first powered on.

From the project tree, double click on “Unidrive_M700_RFC_S” and select the “Startup

1.

Parameters” tab.

Devices o x
=) Myroect -
=- [ mMcz201 (Mcz201)
=Bl pPLC Logic

=1} Application
i) Library Manager
[¥ pou (era)
= (B Task Configuration
=58 EtherCAT_Task
POU
4 EtherCAT Master SoftMotion (EtherCAT Master SoftMotion]
= & |unidrive_M200_RFC_S (Unicrive M700 REC'S)

Select_Safety_Process_Data_1
M@ sM3_Drive_ETC_ControlTechniques_UniDrive_Asxis

§L Unidrive_M700_RFC_S X

General

Expert Process Data

Process Data

Startup Parameters

EOE Settings

Log

EtherCAT 10 Mapping

b Add o Edit Delete Move Up Move Down
Line Index:Subindex Name Value BitLength  AbortonEror  JumptelineconError  Nextline  Comment
1 16%60C2:16301  Command 0 1 8 ] [} 0
2 16#60C2:16502  Command_1 3 8 O O 0
3 16%6060:16%00  Command_2 8 8 O O (]

2. From the “Startup Parameters” view, select the “Add” button.
L. Unidrive_M700_RFC_S %

General

Expert Process Data

Process Data

Startup Parameters

I-l- Add I & Edit

Delete

Line

1
2
3

Index:Subindex
16#60C2: 16501
16=60C2: 16202
16#6060: 16200
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3. The “Select Item from Object Directory” dialog will be displayed. From the list of available
mappings, select “16#3005:16#02 Cyclic Data Loss Action”, enter “2” into the value field and

click “OK”.
Select Item from Object Directory
Index:Subindex Mame Flags  Type Default 2
+- 163003: 1600 Homing Source Object
+ - 1623004 16200 Additional position loop output scaling
= 16#3005:16#00 Cydic Data Loss Behaviour
116#01 Time out RW UINT 1]
:16#02 Cydic data loss action RW USINT 0 I
116#03 Cia402 Cydic Data Missed counter RW UINT
116#04 Re-arm time W UINT 10
116#%05 Max Weighted Internal SM event missed ...  RW UINT
116708 PDO jitter counter RW UINT
116%07 Max PDO loss duration RW UINT
116#08 Too many PDO counter RW UINT
+ - 16#3006: 16200 Out Cydic Data Configuration
+- 16#3007: 16200 In Cydic Data Configuration
16#3008: 16200 Activate velodty mode redirection RW USINT 0
16:3009: 16£00 Enhanced Loop Control RW USINT 0
163004 16500 Window Filter Size RWY LISINT a N
MName Cydic data loss action |
Index: 16 3005 - Bit length |8 3
SubIndex: 165 |2 = I\-’alue 2 B I Cancel
[] Complete access [] Byte array |USINT Vl

BIINIK The value of 2 means that Raise the cyclic data loss trip and disable the drive as

per the table below. Other behaviours can be selected from this table.

This list is an extract taken from the SI-EtherCAT User Guide which describes sub index 2 of

object 0x3005, used for setting the drive behaviour on loss of cyclic comms.

Sub-index 2: Cyclic Data Loss Action

Access: RW

Range: 0to 4 Size: 1 byte Unit: N/A

Default:

0 Type: Unsigned integer / USINT

PDO Mappable: No

Update Rate: New value used transition from
SafeCp to Op

Description:

Cyclic Data Loss Action. The value will select an action as follows:

0: Raise a warning and initiate a motor stop according to the Fault reaction option code.

1: Raise a warning and initiate a motor stop according to the Fault reaction option code.
When the motor has reached zero speed raise the cyclic data loss trip.

2: Raise the cyclic data loss trip and disabled the drive invertor.

3: Only raise a warning of PDO loss. [Note: For CSP mode a PDO loss will mean SI-EtherCAT
will held the motor at the current position (if extrapolation is disabled), this could be incorrectly
interpreted, by the user, as a motor stop, if it was previously moving]

4: Ignore the cyclic loss completely (i.e. disabled cyclic loss detection). [Note: For CSP mode
a PDO loss will mean SI-EtherCAT will hold the motor at the current position (if extrapolation is
disabled), this could be incorrectly interpreted, by the user, as a motor stop, if it was previously
moving]

If necessary, other objects such as “0x605E Fault reaction option code” can be
configured in the same way so that their values are automatically set on startup of the
PLC /IPC / Controller.

4. The “Cyclic data loss action” mapping will now be present in the “Startup Parameters” list
which means it’s value will be written to the specified CoE object on startup of the PLC / IPC /

Controller.
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A drive configured in this way will trip on “Cyclic data loss” and enter the “Inhibit” state when
EtherCAT communications are lost e.g. when the EtherCAT cable is disconnected.

§l. Unidrive_M700_RFC_S x

General

Expert Process Data

Process Data

ok Add [#fEdit 3 Delete 4 MoveUp & Mave Down

Startup Parameters

Line Index:Subindex Mame Value BitLength  AbortonEror  JumptelineonError Nextline  Comment
1 16#60C2:16401 Command_0 1 8 O O 0
2 16¥60C2:16%02 Command_1 -3 8 O O 0
3 1626060: 16200 Command 2 5 5 Il 4] 0
4 16#3005: 16£02 Cydic data loss action 2 8 I~ | [ | o

Page 91 of 140



3.3 How to view CAN objects

Connect has a powerful diagnostic aid to help the user view the live value of CANopen objects called
the CAN Object Viewer. This helps the user to diagnose setup and operational issues with the CiA402
system layer upon which EtherCAT and Softmotion axes run. If the EtherCAT network isn’t starting, or
a drive axis isn’t running when it should, this tool can help the user understand what is going on.

The tool is found in the Drive explorer tree under “Options” > “Slot[n]” > “CAN Object Viewer” where
[n] is the drive slot in which the SI-EtherCAT interface is located.

v (—I' Cptions
w Slot 3 - 5I-EtherCAT
EtherCAT Dashboard
EtherCAT Setup

| CAN Object Viewer |

For Dedicated EtherCAT Drives Such as Digitax HD M753 it is found in the drive explorer tree under
“EtherCAT” > “CAN Object Viewer".
v 4% EtherCAT
EtherCAT Dashboard
EtherCAT Setup
| CAN Object Viewer |

The image below shows an example of the CAN Object Viewer during use:

EtherCAT CAN Object Viewer Control Techniques Unidrive M700
Open ES| Folder #x02010001
Operation Control word (bit) Status word (bit)
Cyclic Sync Position @ Switch on (0) @ Enable voltage (1) @ Quick stop (2) @ Ready to switch on (0) @ Switched on (1) @ Operation enabled (2)
“ @ Enable operation (3) @ Fault reset (7) @ Fault (3) @ Voltage enabled (4) @ Quick stop (5)
@ Switch on disabled (6) @ Warning (7) @ Remote (9)
PDO access  FSoE messages . . @ Target reached (10) @ Limit switch reached (11) @ Active (12)
1000 /sec 0 fsec Target position . Position actual v1alﬁue @ Following error (13)

Search objects ...

4| Index SubInd | Name Type Bit Size | Flags Value

0x1000 0x00  Device type UDINT 32 ro 131474 u
S - W = e B -
0x1008 0x00 Manufacturer Device Mame STRING{40) 320 o 0 L
01009 0x00 Manufacturer Hardware Version STRING{40) 320 o 1] L]
0x100A 0x00 Manufacturer Software Version STRING{40) 320 o 0 L]
0018 000 ideniy O oroe 1w« R -

0x03 Revision Number UDINT 32 ro _ L]
OI0F1 000 Emor Setings o1 64 e -

01 | Loxa! B fection wowr | 22 .

0x02 Sync Error Counter Limit UINT 16 _ L]
01600 0x00  Inputs - Velocity control DT1600 400 w _ L]
0x1601 0x00  Inputs - Control and Mode of Op DT1600 400 w _ L]

047 Modes of aneratinn UDINT 2 v | CuclieSuncDaction
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The following image highlights some of the useful features and information available within this tool.

CiA402 Control Word,
Target position from the
PLC and the feedback
CiA402 position from the drive
operating
mode

EtherCAT CAN Object Viewer
Open ESI Folder

CiA402 Status

Word
Control Techniques Unidrive M700
#x02010001

EtherCAT Operation Control word (bit) Status word (bit)
network @ Switch on (0} @ Enable voltage (1) @ Quick stop (2) @ Ready to switchon (0) @ Switched on (1) @ Operation enabled (2)
state @ Enable operation (3) @ Fault reset (7) @ Fault (3) @ Voltage enabled {4) @ Quick stap (5]
@ Switch on disabled (6) @ Warning (7) @ Remote (9)
PDO el P— pesiton sctuslvae O Torgetreached (10) @ Limitswich resched (11) @ Actve 12
messages / . b @ Following error (13)
per second
CANopen object B"S‘ZE s
h 010004 0500  Device type UDINT 32 o 131474 [
Searc 041001 0x00  Error Register USINT ] o .
(names and CAN 0x1003| 0500 Error History UDINT 336 o =
object numbers) f
: CAN Object The obj
CAN object Index and data typje in \e[acl,ujeeCt Hover cursor here
Subindex to get help on the
IEC format 9 p

3.3.1 MC_Power Disabled and Drive Disabled

CAN object

This screenshot acts a guide to understand the expected CiA402 Status and Control word for a
Softmotion axis with a disabled drive (STO = 0V), and MC_Power.Enable = TRUE, and
MC_Power.bRegulatorOn = TRUE, and MC_Power.bDriveStart.

Operation
Cyclic Sync Position

PDO access
1000 /sec

Control word (bit)
@ Switch on (0)

FSoF messages
0 fsec Target position

4

3.3.2 MC_Power Disabled an

@ Enable voltage (1)
@ Enable operation (3} @ Fault reset (7)

Status word (bit)
@ Quick stop (2)
@ Fault (3)

@ Ready to switch on (0)

@ Switch on disabled (6)

Position actual value

16

d Drive Enabled

@ Target reached (10)
@ Following error (13}

@ Switched on (1)
@ Voltage enabled [4) @ Quick stop (5)
@ Warning (7} @ Remote (9)
@ Limit switch reached (11) @ Active (12)

@ Operation enabled (2}

This screenshot acts a guide to understand the expected CiA402 Status and Control word for a
Softmotion axis with a disabled drive (STO = 24V), and MC_Power.Enable = TRUE, and
MC_Power.bRegulatorOn = TRUE, and MC_Power.bDriveStart.

Operation
Cyclic Sync Position

PDO accass
1000 /sec

Control word (bit)
@ Switch on (0)

FSoE messages
0 fsec Target position

4

@ Enable voltage (1)
@ Enable operation (3) @ Fault reset (7)

Status word (bit)
@ Quick stop (2)
@ Fault (3)

@ Switch on disabled (6)
@ Target reached (10)
@ Following errer (13)

Position actual value
16

@ Ready to switch on (0}

@ Switched on (1)

@ Voltage enabled (4)
@ Warning (7)

@ Limit switch reached [11) @ Active (12)

@ Operation enabled (2)
@ Quick stop (3)
@ Remote (9)

VLK “Ready to switch on (0)” is now active.
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3.3.3 MC_Power Enabled and Drive Enabled

This screenshot acts a guide to understand the expected CiA402 Status and Control word for a
Softmotion axis with a disabled drive (STO = 24V), and MC_Power.Enable = TRUE, and
MC_Power.bRegulatorOn = TRUE, and MC_Power.bDriveStart.

Operation Control word (bit)

Status word (bit)
Cyclic Sync Position @ Switch on (0} @ Enable voltage (1) @ Quick stop (2)

@ Ready to switchon (0) @ Switched on (1) @ Operation enabled (2)
“ @ Enable operation (3) @ Fault reset (7) @ Fault [3) @ Voltage enabled (4) @ Quick stop [5)
@ Switch on disabled (6) @ Warning (7) @ Remote (9)
PDO access FSoE messages . . @ Target reached (10) @ Limit switch reached (11) @ Active (12)
1000 fsec 0 fsec Target position " Pasition actual \J1a|6ua @ Following error (13)

IR “Switch on (0)”, “Enable operation (3)”, “Switched on (1), “Operation enabled (2),
and “Active (12)” are now active.
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3.4 How to setup axis unit scaling and resolution

Unit scaling in most motion control systems, including a CODESYS Softmotion axis, requires the user
to specify the number of feedback counts there are for a given distance, where feedback in counts is
converted into Application units such as degrees or mm. Normally this is represented as a numerator
and denominator where:

e The numerator is the number of distance units (“units in application”).
e The denominator is the number of position feedback counts that equals the numerator value.
(“increments)

There are number of different ways to set up the position feedback scaling but the easiest is based
around rotating the motor by 1 revolution and indicating how many feedback counts (as seen by the
drive) there will be per revolution and how many Application units will be moved in 1 revolution.

By default, the number of feedback counts per revolution is set to 65536. If the applications units are
degrees and there is no output gearbox, the unit scaling ratio would be set to a numerator of 360, and
a denominator of 65536. In CODESYS it looks like this:

Devices - 3 x| @ mdsl x
= MyProfect - "
J} @ Mea201 rcazo General Motor Type Scaling Scaling
@l]z (MCz201) [ Invert direction /Denominator
= PLC Logic " .
= ) Application I Scaling/Mapping @® Rotary 55536 increments <'=> motor turns
Iiﬂ Library Manager TR (O Linear 1 motor turns <=3 gear output turns
HF] Motion (PRE)
1 tput t <3 units i licati 360
=88 Task configuration SM_Drive_ETC_GenericDSP402: 1/0 gear output tums <> units in application | I

o
& EtherCAT Task pping

s Mappin i
=7 EtherCAT_Master_SoftMotion (EtherCAT Master SM_Drive_ETC_GenericDSP402: PPing . . Scaling
IEC Objects [+ Automatic mapping Numerator
= ﬁ Unidrive_M700 {Unidrive M700)
K Select_Safety_Process_Data Status Inputs:
I H&” Axis1 (SM_Drive_GenericD5P402) I Cydlic object Object number Address Type

If we add a 4:1 reduction gearbox, the number of rotations at the output of the gearbox is reduced by
the gearbox ratio so in this example the scaling numerator is 360 * 1 /4 = 90.

The encoder resolution used by a Softmotion axis is set by drives feedback resolution as defined by
Pr3.057 Normalisation Turns, where the number of counts per revolution can be calculated by using
the following formula:

Encoder Counts Per Revolution = 2(32-NormalisationTurns Pr3.057)

By default, Pr3.057 P1 Normalisation Turns = 16 so the number of feedback counts per revolution is
2(32-16) = 65536.

P1 Nomalised position Pr3.058 or
Position Actual Value 0x6064

I I T I T I T I T T T I T ITITTIITIITITI1]
31 16 15 0
F—/—\/\JK—/—\/X/

; 16 bit Tums Pr3.057 = 16 16bit Position per revolution

:¥—/—V\—/

32bit position value

Provided the feedback encoder has a resolution greater than 16bit, the resolution of the axis can be
increased by modifying P1 Normalisation Turns Pr3.057, where a reduction in the number of turns bits
adds more feedback counts per revolution.
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For example, if a 19bit per revolution encoder is used, the number of turns bits is reduced to 13 to
give 19bits of turns information:

P1 Nomalised position Pr3.058 or
Position Actual Value 0x6064

CCLTTL I T IITTITIIIITITITITT]

K

31 16 15 0
%f—/;/_\/\y

13 bit Tums Pr3.057 = 13 19bit Position per revolution

32bit position value

The following table can be used to help with determining the correct turns bits value to use based on
the encoders number of counts per revolution.

Pr3.057 Turns bits Counts per revolution | Bits per revolution Turns bits as hex
16 65536 16 0x10
15 131072 17 0x0F
14 262144 18 0x0E
13 524288 19 0x0D
12 1048576 20 0x0C
11 2097152 21 0x0B
10 4194304 22 0x0A
9 8388608 23 0x09
8 16777216 24 0x08
7 33554432 25 0x07
6 67108864 26 0x06
5 134217728 27 0x05
4 268435456 28 0x04

I The total resolution is always 32bit, where the sum of the turn’s bits and bits
per revolution always adds up to 32bits.

The two main ways to setup Pr3.057 are by configuring the value in Connect and saving it, or by
setting Pr3.057 in the startup listin CODESYS directly, or by exporting the startup list from Connect
once the system / application is fully commissioned.
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3.4.1 How to set the resolution using the startup list in CODESYS

The resolution is configured by default in Pr3.057. See the previous table for the number that the
turns bits should be set, (Hex value), to for a particular number of counts per revolution.

For setup in the startup list the following data is needed:

Parameter Index (hex) Subindex (dec) Comment
Pr3.057 2003 57 Turns bits

Use the following steps to configure a startup list entry for a drive parameter directly:

1. Double click on the EtherCAT Slave drive in the devices tree, e.g. Unidrive_M700, and when
the properties are shown select the “Startup Parameters tab”, and then click the “Add” button.

Devices >~ 4 X B Axisl [ unidrive_M700 x
=2 MyProfect -
| Addl =/ Edit D
= [ Mcz201 Mcz201) Zeen i's '
=& PLE Logic Line Index:Subin:

Y o Expert Process Data
= Application

m Library Manager
W] motion (PREG)
= (88 Task Configuration Startup Parameters
2 EtherCAT Task
= rﬁ EtherCAT Master SoftMotion (EtherCAT Master EoE Settings
=| (A unidrive_M700 (Unidrive M700)

Process Data

K  Select_Safety Process_Data Log
Mg Axis1 (5M_Drive_GenericDSP402)
= "8 SoftMotion General Axis Pool EtherCAT I/0 Mapping

=& Encoder1 (SMC_FreeEncoder)

EtherCAT IEC Object:
rf)) Encoder 1Filtered (SM_Drive_Logical) & ek

Status

Information
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2. When the “Select Item from Object Dictionary” dialog opens, populate it as shown below:

Index:Subindex Mame Flags Type Default &
T 16F10F1: 16500 Error Settings
T 16%1600: 16500 Receive PDO Mapping 1
+ 16#1601: 16500 Receive PDO Mapping 2
T 16#1602: 1600 Receive PDO Mapping 3
+ 16#1604: 16300 Receive PDO Mapping 5
+- 16#1605: 16500 Receive PDO Mapping &
+ 16#1607: 16300 Receive PDO Mapping 8
- 16#1A00; 1600 Transmit PDO Mapping 1
+ 16#1A01: 1600 Transmit PDO Mapping 2
T 16#1A02: 1600 Transmit PDO Mapping 3
T 16# 1A04: 1600 Transmit PDO Mapping 5
T 16#1A05: 1600 Transmit PDO Mapping &
T 16F1A07: 1600 Transmit PDO Mapping 8
- 16#1C12: 1600 Sync Manager 2 PDO Assignment
o 10#1C13: 1600 Sync Manager 3 PDO Assignment
- 16#1C14: 1600 Svnc Manaaer 4 PDO Assianment s
Name INnrmaIisaﬁon Turns Pr3.057 I
Index: 16 2003 = Bit length |8 = 0K
SubIndex: 16 = Value = Cancel
[] complete access (] Byte array IUSINTI w
3. The new entry in the Startup list looks like this:
Line Index:Subindex MName Value Bit Length  AbortonError  Jumpte Line onError  NextLline  Comment
1 16#2003:16#39 Normalisation Turns Pr3.057 12 8 O O 0
4. Increase the axis scaling resolution to match the updated feedback resolution. 12 turns bits
results in 20bit resolution per revolution or 1048576 encoder counts per revolution.
Devices > 0 X 4@ Axisl X [[f] Unidrive_M700 [ mcez01
) iﬂ %ﬂijm(mcmn 7 | senen Motor Type Scaling
[] Invert direction
1 E_l] T—;C ::)g:hcatinn | Scalina/Mapping © Ratary increments <= motor tums

i) Library Manager Commissioning O Linear motor turns <=3 gear output turms
[]] motion (PRG)
1 tput turns <= units i licati
= @ Task Configuration SM_Drive_ETC_GenericD3P402: If0 gear autput tums units in apglication
ot
& EthercAT Task 2 oo
5 o 3| al
= m EtherCAT Master SoftMotion (EtherCAT Master| £ i BT s Pping ) .
IEC Objects [~] Automatic mapping
=@ unidrive_M700 (Unidrive M700)
E  select Safety_Process Data Status Inputs:
H#P Axis1 (5M_Drive_GenericDSP403) Cydic object Object number Address Type
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5. The project is ready to build and download. Press Ctrl+F8 or , . . When the application
dialog starts select “Login with download”.

The application changed since last download. What do you want to do?

Options
O Login with online change

@ Login with download

O Login without any change

Update boot application

cancel Detals..

When the logging in button looks like 'g click the button press F5 or press the start button
b
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3.4.2 How to scale between Softmotion axis speed and rpm
To convert an Softmotion axis speed in units/s into rpm use the following formula:
Drive speed in rpm = Speed(Units per s) * 60 / Scale Numerator

E.g. The axis is running at 1000units/s with a scaling numerator of 1000 per rev. The resulting speed
in rpm observed in Pr3.002 is 1000 * 60 / 1000 = 60rpm

To convert the speed seen at the drive, in rpm, into Softmotion axis speed in units/s use the following
formula:

Softmotion axis speed = Speed(rpm) * Scale Numerator / 60

E.g. The axis is running at 1000rpm with a scaling numerator of 123 mm per rev. The resulting speed
in rpm observed in the Softmotion Axis.fActVelocity parameter is 1000 * 123 / 60 = 2050rpm
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3.5 How to remove “???” from LD diagram inputs and outputs

LD diagram language can be a nice way to explore the functionality of the Softmotion PLCopen
function blocks. Each input and output can be seen side by side, any enumerated values selected,
and all output values may be seen.

However, the default environment behaviour when using the LD language can be cumbersome when
inserting function blocks to a ladder rung. All of the POU Inputs and Outputs have “???” next to them
which must be deleted or overwritten before the program can be compiled which is time consuming.

In the example below an instance of MC_Power has been added to the LD rung where all the inputs

and outputs have “???” assigned.

LxiszlPower
A2 MC Power
- B———Ex a ENO

227 nxis Status — 2?77

iz — Enable bRegulatorRealState — 2772

Ar? —bRegulatorOn bDriwveStartRealState — 22?2

ri —lbDriveStart Busy[— 2?7?72
Error — 2?2

ErrorID— 27?72

The “??7?” at the POU’s I/O is optional. The following steps show how to turn this off:

1. Go to “Tools” > "Options”.
Tools | Window  Help
CODESYS Installer...

Library Repository...
Device Repository...

Visualization Style Repository...

= aR e

License Repository...

OPC UA Information Model Repository...

1}
I

License Manager...

[C) w= {l

Device License Reader...

Customize...

Options... I

Import and Export Options...

Scripting
Edge Gateway

Automation Server

- v v ¥

Miscellanecus
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2. Goto “FB LD and IL editor’. The “Options dialog box will be displayed. Select “FBD, LD,
and IL editor” from the category list, ensure the “General” tab is selected, tick the “Empty
operands for function block pins” tick box and select “OK” to save these changes.

Options 4
CFC Editor A

% g::f;;:; FBO b L Print

w Dedaration Editor View Behavior

m Device Description Download [] show network title Placeholder for new operands

ﬂ'i Device editor [] Show network comment I Empty operands forfunction block pins I
0] | FBD, LD and 1L editor | Show box icon

WL Help [ show operand comment

@ International Settings [] show symbol comment

B Ladder editor [[] show symbaladdress

m Libraries Show network separators

H License Manager

[ Load and Save Fant {dick anto the sample to edit) [CJFixed size for operand fields:

[ oriine Edit Operand Sizes...

{ PLCoperxML AaBbCOXYyZz

(R ProFmET

g Proxy Settings

i Refactoring v

=

< >

cancl

3. After checking the “Empty operands for function block pins” box, adding an MC_Power or
any other function / function block looks like this:

BELZLEQWER
i, MC Power
- EN B ENO——
Haxis Status [H 222
—Enable bRegulatorRealState —
—bEegulatorOn bDriveStartRealState —
—bDriveStart Buavy —
Error —
ErrorID —

Only the first output will have “???” shown so only this and the input contact need to be
deleted, which is much quicker.
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3.6 How to Import a startup parameter list

It is possible to import Startup Parameters from an .xml file such as one that has been generated at
the end of the drive commissioning steps in Connect, that contain all of the changes (from default)
that have been made to the drive so that every time the drive is powered up, its settings are restored.

This can be helpful if a drive has to be replaced, since the previous setup is restored including things
like motor map, encoder type, tuning values etc.

The following steps will describe how to import the Startup List into CODESYS.

1. From the project tree, double click on “Unidrive_M700_RFC_S” and select the “Startup

Parameters” tab.
Devices > X
=) mpergect -
=- [ mcz201 Mcz201)
=&l pLC Logic
=} Application
i) Library Manager
[ pou pre)
= {88 Task Configuration
=58 EtherCAT_Task
& rou
= [4] EtherCAT Master _SoftMotion (EtherCAT Master SoftMotion]
= B |Unidrive_M700_RFC_S (Unidrive M700 RFC-S)
sE\est.afetLPm(essjataJ
Mg SM3 Drive_ETC_ControlTechniques_UniDrive_Axis

2.

§L Unidrive_M700_RFC_S X
General

Expert Process Data

Process Data

EOE Settings

Log

EtherCAT 1f0 Mapping

o Add [ Edit X Delete & MoveUp # Move Down
Line Index:Subindex Name Value Bit Length  AbortonEror  JumptelineonError  Nextline  Comment
1 16£60C2:16501  Command_0 1 8 O O 0
2 16#60C2:16%02  Command_1 -3 8 O O 0
3 1626060:16%00  Command_2 8 3 [m] m} 0

If you would like to preserve existing startup list entries, the existing startup list must be

exported and merged with the startup list to be imported (generated by Connect).

il Unidrive_M700_RFC_S x

General ok Add [+ Edit Delete Move Up Mave Down
Line Index:Subindex MName Value BitLength  AbortonError  Jumpte LineonError  Mextline  Comment
Expert Process Data
1 16%6060: 16500 Command_0 8 O O 0

Process Data

| Startup Parameters

If you do not wish to preserve existing Startup List entries, skip to step 3.

To preserve existing Startup List parameters, follow these steps to export and merge startup

lists:

a.
xml List...”.

il Unidrive_M700_RFC_S x

From the “Startup Parameters” view, right click in the white space and select “Export

General ok Add [ Edit Delete Move Up Move Down
Expert Process Data Line Index:Subindex Mame Value BitLength  AbortonError  Jumpto lineonError  MextLline  Comment
1 1626060; 16200 Command_0 & 3 O .} 0
Process Data
Importxml List...
Startup Parameters ExportxmiLit..
b. Provide a file name and click “Save”.
@ Save As X
™ <« Connect Cobalt » Eof CODESYS » devices » Unnamed » Startuplists v O Search Startuplists el
p p
Organize » Mew folder == - 9
3 This PC €2 MName Statu Type Size
3D Objects L Unidrive_M700_RFC_Sxml [~] Microsoft Edge H... 1KH
Connect L Startuplistaml (-] Microsoft Edge H... 11 KH
[ Desktop
[=| Documents
Bomeoiooae i s
I File name: | Unidrive M700_RFC_Sxml | v
Save as type: xml files ("xml) ~
A Hide Folders Cancel
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c. Using a text editor such as Notepad or Notepad++, open the .xml list that has been
exported by CODESYS and copy the contents between the "<InitCmd>" and
“</InitCmd>" for each startup parameter to be preserved.

B Unidrive_M700_RFC_Sxml E3 E Startuplist.cml _jl
<?xml version="1.0" encoding="isoc-8859-1"2>

E{InitCmdsb

—|] <InitCmd>
<Transition>PS</Transition>
{Name>Cmnmuutp<fName>
<Timeout>0</Timsout>
<OpCode>3</0pCode>
<Cecs>»1</Ccs>
<Index>24672</Index>

10 <SubIndex>0</SubIndex>

11 <Data>08</Data>

- </Initcmdd

L</TnitCmds>

[TV S

wn

v W =]

d. Using a text editor such as Notepad or Notepad++, open the startup list that has been
exported by Connect and paste the copied parameter entries from the CODESYS
startup list below the <InitCmds> line. Once complete, save any changes to the
startup list and close the text editor.

[l Unidrive M700_RFC Sxml 3 [ Startuplistxml E3 ]
1 <?xml version="1.0" encoding="utf-8"2>
<EtherCATMailbox>
<CoE>
<InitCmds>
— <InitCmd>
<Transition>P8</Transition>
<Name>Command 0</Nams>
<Timeout>0<fTIﬁeout>
<0pCode>3</0pCode>
<Cecs>1</Ccs>
11 <Index>24672</Index>
<SubIndex>0</SubIndex>
<Data>08</Data>
L </InitCmd>
=] <InitCmd Completelccess="true">

LN s L B3 F

wom -l

I
=1

I
L3, I S PU R

16 <Transition»>PS</Transition>

17 <Comment><! [CDATA [Connect Auto—generated: Begin Startup List]] </ Comment>
18 <Timeout>0</Timecut>
19 <Ccs>l</Ccs>
20 <Index>12545</Index>
<SubIndex>0</SubIndex>
<Data>0F00010000000000030000000000000088130000C8190000672B000000000000D10400(
L </ InitCmd>

24 =] <InitCmd>
HE <Transition>PS</Transition>
: <Comment><! [CDATA[Connect Auto-generated: 00.1.005 = 100.0]]></Comment>
<Timeout>0</Timeout
28 <Ccs>1</Cos>

3. From the “Startup Parameters” view, right click in the white space and select “Import xml
List...”.
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il Unidrive_M700_RFC_S X

General gk Add [ Edit

2 Delete 4 Mave Up 0

Expert Process Data

Process Data

Startup Parameters

Index:5ubindex Mame

16x6060: 16500 Command_0

Import xml List... I

Export xml List... I

displayed, click “OK” to continue.

wIIN If there are already startup parameters present the following dialog box will be

CODESYS

continue?

e All startup parameters will be deleted. Do you want to

4. Browse for the Startup List and click “Open”.

@ Open

<« v <« EoE CODESYS » devices » Unnamed (1) » Startuplists

Organize = Mew folder

Software 2 MName

s
v 0 Search Startuplists 2

= m @

Status Date modified Type

Studio3000 L Startuplistaml

[}

11/04/2025 12:27 Microsoft Edge H

3 This PC
_J 3D Objects
Connect
[ Desktop

@ Documents
L BN 4

File name: | Startuplistaxm|

v| xmi files (*xmi) v

Il Open |I Cancel

Page 105 of 140




5. The startup list will now be imported.

§l. Unidrive_M700_RFC_S X

General

Expert Process Data

Process Data

Startup Parameters

EoE Settings

Lag

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

o Add [ & Edit Delete Maove Up Mawve Down

Line Index:Subindex Mame Value
1 16=6060: 1600 Command_0 3
2 163101: 16700 Connect Auto-generated: Beqin Startup List 16#0F, 16%00,15701
3 16#2001:16#05 Connect Auto-generated: 00.1.005 = 100.0 1000
4 16#2001: 16#0E Connect Auto-generated: 00.1.014 =3 3
5 16#2001: 16#0F Connect Auto-generated: 00.1.015 =1 1
& 1622002: 16503 Connect Auto-generated: 00.2.003 =1 1
7 1652003:16+511 Connect Auto-generated: 00.3.017 =1 1
8 162200316512 Connect Auto-generated: 00.3.018 = 0.00015 15
9 16x2003: 16714 Connect Auto-generated: 00.3.020 = 70 Fit ]
10 16#2003:16#19 Connect Auto-generated: 00.3.025 = 241.9 2419
11 16#2003:16%21 Connect Auto-generated: 00.3.033 =10 a
12 16#2003:16#22 Connect Auto-generated: 00.3.034 = 16 1a
13 1622003:16523 Connect Auto-generated: 00,3.035 = 18 13
14 1622003:16525 Connect Auto-generated: 00.3.037 =7
15 1622003 16526 Connect Auto-generated: 00.3.038 =8
16 162003 1673C Connect Auto-generated: 00.3.060 = &
17 16x2003: 16578 Connect Auto-generated: 00.3.123 =0
18 16#2004: 16#0C Connect Auto-generated: 00.4.012 = 1.0 10
19 16#2004: 160D Connect Auto-generated: 00.4.013 = 100 100
20 1622004: 1650E Connect Auto-generated: 00.4.014 = 1000 1000
21 1622004: 16750F Connect Auto-generated: 00.4.015 = 54.0 540
22 1622005 16507 Connect Auto-generated: 00.,5.007 = 1.500 1500
23 162005: 16709 Connect Auto-generated: 00.5.009 = 220 220
24 16x2005: 16708 Connect Auto-generated: 00.5.011 =5 5
25 16#2005:16%11 Connect Auto-generated: 00.5.017 = 7.368770 7368770
26 16#2005:16#12 Connect Auto-generated: 00.5.018 =6 5]
27 16#2005:16%18 Connect Auto-generated: 00.5.024 = 28.093 28093
28 1622005: 16520 Connect Auto-generated: 00.5.032 = 0.93 93
29 162200516521 Connect Auto-generated: 00.5.033 = 57 57
clal 1L HINNC 1 A0 [al s + Abe e 4ecde IO C AT — P4 NN 24N

£
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3.7 How to remove unused function block parameters

In the CODESYS ladder editor, function block parameters that are not assigned to variables or static
values can be quickly removed by right clicking on the function block and selecting “Remove Unused

FB Call Parameters”.

=N

EtherCAT Master_ SoftMotion

fE.therCAT_Maste r

MC CT SpeedAxis

STS_CyclicComms0OK

ENG

Driwvel :EtherCAT_S]_aveDrive STS_AxisCommsReadyif—

Axisl —Haxis STS DriveOn|-

[CMD_DriveOn STS_DriveOKJ-
ZCMD_AxisReset & Cut DriveEnabled
iL'MD_Mot:LonStop Copy rakeReleasedg
Z?L'MD_JogForward Paste tLimitAc:tive%
EL'MD_JogReverse ®  Delete eAtZeroSpeedé
E?L'M.D_Speed DriveAtSpeedg
iL'MD_EerrReportReset Browse eAtZeroSpeedg
;CE‘G_Mot:LonStopDecel Ll Insert Box Parallel (below) c:-fi]_ei‘atSpeedé
CFG_MotionStopderk onStopActive
iCFG_JogSpeed 4% Insert Contact (right) TS_JogAc:tiveé
;:FG_JOgAccel ol Insert Contact Parallel (below) _Speecmc:tiveé
ZCFG_JogDec:el f 8 Inzert Contact Parallel (above) peecmchievedé
EEFG_JogJerk 4 Update Parameters itNegativ?UI{é
CFG_SpeedTarget mtrolsActive:
;:FG_SpeedAccel {F Remove Unused FB Call Parameters itPos:LtiveOK;

This will result in the unused parameters being hidden from the graphical representation of the
function block.

MC CT SpeedAxis

EN
EtherCAT Master_SoftMotion —SEtherCAT Master

ENO—

Drivel —2EtherCAT SlaveDrive
Axisl SRxis

Parameters that have been removed are still accessible by user code, this is purely a visual change
rather than an actual change of the function block interface and it’s functionality.

IV It is possible to keep unassigned parameters visible for later use, this is done by
assigning a static arbitrary value such as “1” to the parameter before carrying out the
“‘Remove Unused FB Call Parameters” action.

MC CT SpeedAxis

EN
EtherCAT_Master_SoftMotion —SEtherCAT Master

ENO[——
STS CyelicCommsOK [ 1
STS_AxisCommsBeady [~ 1
STS_DriveOn—1
S5TS_DriveOK—1
STS_DriveEnabled|—1
S5TS_BrakeReleased[—1

5T5_CurrentLimitActive —

Drivel —FEtherCAT SlaveDrive
Axisl Hnwis

1 —CMD_DriveOn

1 —|CMD_L=xisReset

1 —CMD_MotionStop
—|CMD_JogForward
—|CMD_JogReverse
1 —|CMD_Speed
—CMD ErrorReportReset

5T5_DriveAtZeroSpeed [~
5T5_DriwveAtSpeed —
5TS ProfileAtZeroSpeed [
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The parameters with arbitrary values assigned to them will be left in place after the “Remove Unused
FB Call Parameters” action has been carried out.

MC CT SpeedAxis
EN ENQ—

EtherCAT Mester SoftMotion —H EtherCAT Master 5T5_CyclicCommsOK — 1
Drivel —EtherCAT SlaveDrive S5TS_AxisCommsReady — 1

Lxisl Haxis SIS DriveOn 1

1 —{CMD_Drive0n 5TS_DriveOK —1

1 —CMD_RExisBeset ST5 DriwveEnabled —1

1 —{CMD MotionStop STS_BrakeReleased[— 1

1 —CMD_Speed
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3.8 How to add a device description file

A device description file is required by CODESYS to allow a given PLC / IPC / Controller to be
recognised by the development environment and added as a programmable target to the project. In

preparation for this section, acquire the device description .xml file for CODESYS, for the application
device.

The following instructions show how to add the device description file:

1. From the CODESYS tool bar select “Tools” > “Device Repository...”.
Tools | Window  Help
o CODESYS Installer...

Library Repositony...

Device Repository...

Visualization Style Repository...

License Repository...
OPC UA Information Model Repository...

License Manager...

O il &= @ S

Device License Reader...

Customize...
Options...
Import and Export Options...

Edge Gateway 3
Miscellaneous 3
Scripting 3

2. When the “Device Repository” dialog appears, select “Install...”
2B Device Repositon *

Location | System Repository w Edit Locations...
{C:\ProgramData\CODESYS\Devices)

Installed Device Descriptions

|String for & full text search | vendor | <Al vendors> - Install...

Marne Vendor  Version Description
+ ﬁ Miscellaneous

+ ﬁ Fieldbuses

+ Q HMI devices

+- ] pLcs

¥

? SoftMotion drives

Close
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3. Browse for the location of the device description file to install, select the file, and then click

“Open”.

@ Install Device Des on *

<« v « Doc.. » MCzand MCe R S Search MCz and MCe

Organize * New folder =~ [ @
. 30 Objects 2 Marne a Status D
I Desktop ) MCe200 3.5.16.30 devdecc a
IEI Documents |:| MCz201_3.5.16.30.devdesc.xml ©)] 0
; Downloads || MCzel1_3.3.1e.30.devdesc.xml [&] )
J‘) Music
& | Pictures
m Videos
e OS] v < >

File name: [ MCz201_3.5.16.30.devdesc.xml ~| | Automatic detecti

Open

on (Famk*.e

Cancel

4. The device is now added to the device repository and may be added to a CODESYS project.
Click close when finished adding devices.

Location

P Device Rep

System Repository
{C:\ProgramData\CODESYS\Devices)

Installed Device Descriptions

String for a full text search | Wendar | <Al vendaors= [
MName Vendor =

ﬂj CODESYS SoftMotion Win V3 35 - Smart Software Solutions GmbH

ﬂj CODESYS SoftMotion Win V3 x64 35 - Smart Software Solutions GmbH

ﬂj CODESYS SoftMaotion Win V3 k64 35 - Smart Software Solutions GmbH

CODESYS SoftMotion Win V3 x64 35 - Smart Software Solutions GmbH

ﬁj MCz201 Midec (ControlTechnigues) I

CODESYS Control RTE V3 35 - Smart Software Solutions GmbH ¥

£ >

= ¥ C:\UsersijonescO1\OneDrive - Nidec\Documents\MCz and MCeYMCz201_3.5. 16, 30.devd:
& Device "MCz201" installed to device repository

s

Edit Locations...

Install...
Uninstall

Bxport..

Details...

Close

5. Once these files are added to the CODESYS environment this step doesn’t have to be

repeated.
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3.9 How to upgrade the EtherCAT interface firmware using Connect

When setting up an EtherCAT network it is important to make sure the ESI file and firmware match
each other to prevent issues when starting the EtherCAT network.

1. Install and open the “Connect” PC tool.

2. Establish a connection between the PC being used for Connect and the Control techniques
drive, this connection can be achieved via Ethernet, EOE, or serial communications. See
sections 2.3 Setup an EtherCAT EoE connection from the PLC to the drive for details on
how to establish the connection over an EtherCAT network using EoE.

I\ Ethernet and Serial communications may be used directly with the drive, but any
EtherCAT-based communications require an EtherCAT network Master to be configured
before the drive can be communicated with.

3. Highlight the drive to upgrade in the project tree and then click “Online”.

File Home View Tools
= = N N 4
B E a’a ¥

Add Project Upload Download Online
drive~ Overview to project from project

Project
Explorer w 0o
My Project
@ Unidrive M700 (192.168.2.2) |
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4. From the drive explorer tree double click on “Maintenance” and then “Change Firmware”:

EXPlORer 003t it it M I q % Maintenance (192.168.2.2) X
My Project
@ Unidrive M700 (192.168.2.2)
Tools
|® unidrive M700 (192.168.2.2) |

v EE] Setup
Drive Configuration M
Motor & Feedback Change
Brake Firmware
References
Limits
Save Parameters CD mma nds
Auto-Tune

Motor & Load Inertia

Performance Tuning ®

Finalise Set real-time
v & Ethernet clock
Dashboard
Metwork
+ & Options User Progra
» Slot 3 - 5I-EtherCAT
» E‘;:; Solutions 9
& Maintenance I Depluyo;ser
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5. The “Firmware Transfer” tool will open. This tool displays the current firmware present in the
drive and any connected option modules.

To perform a firmware upgrade, select the slot that the SI-EtherCAT module is installed in and
click the “Browse...” button to locate the SI-EtherCAT firmware:

>
lh Firmware Transfer Next =5 }
Download a firmware file 5

Current Drive Configuration

Select the target to receive updated firmware

Unidrive M700 User /01.61.00.00

® Slot 3 5I-EtherCAT V2 V02.00.00.05

o Drive is disabled.

Select a file

Enter or browse for the file you want to download

Filename: CiA\Users\jonesc01\OneDrive - Nidec\Documents\5I-EtherCATSI-EtherCAT_V02_00_00_07.img

File Details: | EtherCAT firmware V02.00.00.07

Parameter Restore

Updating firmware may cause the drive parameters to be defaulted.

+| Restore parameter values after firmware update has completed?

Make sure that the drive is disabled and that any application software modules e.g. MCi210 or
Sl-Applications Plus have their programs stopped.

Click to continue.

6. Click “Start Download” to begin the transfer of the firmware. Please ensure that the drive
remains powered up and the communications stay intact until the process has completed.

Start
Download

%
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Power down the PLC/IPC and drives, then re-apply power to re-establish the network.

Downgrading the firmware using Connect over EoE may not fully complete since
the ESI file used in the PLC / IPC will no longer match the target after the firmware has
been transferred to the EtherCAT module and the EtherCAT master will stop EoE
communications. To give the firmware update the best chance of completion always

uncheck the “Check product ID” and “Check revision number” startup checks in the
EtherCAT slave drive setup.

General Address Additional
-~
AutolInc address 0 = Expert settings EtherCAT
Expert Process Data
EtherCAT address 1001 2 [ optional

Process Data
Distributed Clock

Startup Parameters

Startup Checking Timeouts
heck
EoE Settings Check vendor ID
D Check product ID
Log [] Check revision number
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3.10 How to set up a dual loop system.

This section describes how to configure a dual loop system where the position loop is closed using an
encoder attached directly to the load side of the gearbox as opposed to the motor side.

Speed
Loop Position
Encoder Loop
Encoder
— 5:1
SO
Gearbox
Motor side Load side
of gearbox of gearbox

This type of system compensates for any backlash or torsional effects in the gearbox, resulting in a
greater level of positioning accuracy at the load.

For this example, it is assumed that the motor encoder is connected the drives P1 interface, whilst the
position feedback encoder will be connected to the drives P2 interface. Therefore, we need to
configure the following CANopen over EtherCAT (CoE) objects:

e Index: 0x3000, Sub Index: 0 — Position Feedback Encoder Configuration.
e Index: 0x3004, Sub Index: 1 — Additional Position Loop Output Scaling Numerator.
e Index: 0x3004, Sub Index: 2 — Additional Position Loop Output Scaling Denominator.

The following steps will describe how to configure these CoE objects so that they are actioned when
the PLC / IPC / Controller is first powered on using the startup list.

1. Setup the axis using the information in section 2 Getting started.
2. From the project tree, double click on the EtherCAT slave drive in this case it is called Drive1
and select the “Startup Parameters” tab.

Devices > 3 x Bl Drivel1 x
=3 Myerofect -
Add [#Edit X Delete & MovelUp & Move Down
= @ wcz201 Mcza0n) General L ] x Ip
= [l PLC Logic Line  Index:Subindex  Name Value  Bitlength  AbortonEror  JumptolineonBror  Mextline  Comment
203 Appicati Expert Process Data
% Application i 16#60C2: 16501 Command_0 i 8 O F (]
il Library Manager TETEETD 2 16¥60C2:16%02  Command_1 -3 8 O ] ]
{1 Pou (re) 3 166060:16500  Command_2 & 8 ] ] 0

=& Task Configuration I Startup Parameters
=g EtherCAT Task
& rou EoF Settings
EtherCAT_Master_SoftMotion (EtherCAT Mas
Drive 1 (Unidrive M700 RFC-5) Log
E  Select_Safety_Process_Dats
HP Axis1 (SM3_Drive_ETC_ControlTechr|

EtherCAT /O Mapping

3. From the “Startup Parameters” view, select the “Add” button.

il Drivel x

General I-l- Add I A Edit 74 Delete 4 M

Line Index:Subindex M

1 16#60C2: 16201 Cr
Process Data 2 lo#00C2 16502 Ct
3 16#a060: 16400 Cr

Expert Process Data

Startup Parameters
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3. The “Select Item from Object Directory” dialog will be displayed.

From the list of available mappings, select “16#3000:16#00 Position Feedback Encoder
Configuration”, enter “2” into the value field and click “OK”.

Select ltem from Object Directory
Index:Subindex Mame Flags Type Default €3
+- 16F1C13:16500 Sync Manager 3 PDO Assignment
+ - 16F1C14:16500 Sync Manager 4 PDO Assignment
+- 16#1C15: 16500 Sync Manager 5 PDO Assignment
+ - 16F1C32: 16500 Sync Manager 2 parameters
+- 16F1C33:16500 Sync Manager 3 parameters
16#3000: 16300 Position Feedback Encoder Configuration RW USINT 0 |
+- 16#3003: 16200 Homing Source Object
+ - 16#3004: 16#00 Additional position loop output scaling
+ 162300516200 Cydic Data Loss Behaviour
+ - 16#3006: 1600 Out Cydic Data Configuration
+- 16#3007:16#00 In Cydic Data Configuration
16#3008: 16200 Activate velocity mode redirection R USINT 0
16#3009: 16200 Enhanced Loop Control =3 USINT 0
16%300A: 16500 Window Filter Size RwW USINT [¥]
+- 16#301A: 16500 Legacy Profile Selector
16#6007: 16#00 Abort Connection option code RW INT 0 e
Name Position Feedback Encoder Configuration |
Index: 16% 3000 = Bit length |8 =
SubIndex: 162 |0 = I\I’alue 2| 2 I Cancel
[] complete access [ Byte array |U51NT w |

IV The value of 2 corresponds to the drives P2 Interface which is being used as the position
interface in this example. Other interfaces can be selected using the values in the list below.

This list is an extract taken from the SI-EtherCAT User Guide.

6.3.5 Feedback encoder source

Table 6-36 Feedback encoder source

0x3000 Position Feedback Encoder Configuration

Access: RW lRange: Oto 11 Size: 1 byte lUnit: N/A

Defauit: 0 Type: Unsigned Integer / USINT

PDO Mappable: No Update Rate: On change of CiA402 profile

Description: This specifies the source for position controller feedback, and the source for CiA402 position
feedback objects.

The source will have a value as follows:

0 — The feedback source for the position controller will match the drive motor control feedback
source (see below for details).

1 — Drive feedback source, P1 interface.

2 — Drive feedback source, P2 interface.

3 — Slot 1 position feedback module, P1 interface.

4 — Slot 1 position feedback module, P2 interface.

5 — Slot 2 position feedback module, P1 interface.

6 — Slot 2 position feedback module, P2 interface.

7 — Slot 3 position feedback module, P1 interface.

8 — Slot 3 position feedback module, P2 interface.

11 — Sensorless (the sensorless algorithm estimates position feedback).

This value will be ignored on drives where no encoder input is present.

This object will be read upon a transition from the EtherCAT Pre-operational state to the Safe
operational state.
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4. The new entry will now appear in the “Startup Parameters” list.

il Drive1 x

General

ok Add [ Edit % Delete & MoveUp & Move Down

Line Index:Subindex Mame Value Bit Length  Abort on Error Jump to Line on Error  Next Line Comment
Expert Process Data
| 1623000: 16200 Position Feedback Encoder Configuration 2 3 ] ] o |
Process Data 2 16#60C2: 16501 Command_0 1 8 L L] 0
3 16#60C2: 16502 Command_1 -3 8 Il L] 0
Startup Parameters 4 16+6060: 16500 Command_2 8 8 O O o

5. From the “Startup Parameters” view, select the “Add” button.

il Drivel X
General ok Add [ & Edit 3¢ Delete @t M
Li Index:Subind M
Expert Process Data ine ndecsubindex
1 16#60C2: 16701 Ct
Process Data 2 16#60C2: 16502 Ct
3 16#6060: 16500 Ce
Startup Parameters

6. The “Select ltem from Object Directory” dialog will be displayed.
From the list of available mappings, select “16#3004:16#01 Scaling Numerator”.

The value of the numerator is the number motor revolutions at the gearbox input required to
achieve the distance of the denominator which is the number of gearbox output revolutions.

For example, if a motor is coupled to a 5:1 step-down gearbox and no other gearing is used in
the system, the value of 5 should be entered into the numerator “Value” field.

Enter the numerator into the value field and click “OK”.

Select Itemn from Object Directory
Index:Subindex Mame Flags Type Default &
+- 16F1A04: 16500 Transmit PDO Mapping 5
+ - 16#1A05: 1600 Transmit PDO Mapping 6
+- 16#1C12:16#00 Sync Manager 2 PDO Assignment
+- 16#1C13:16700 Sync Manager 3 PDO Assignment
+- 16#1C14:16#00 Sync Manager 4 PDO Assignment
+ - 16#1C15:16#00 Sync Manager 5 PDO Assignment
+ 16F1C32: 16700 Sync Manager 2 parameters
+ - 16#1C33:16#00 Sync Manager 3 parameters
16#3000: 1600 Position Feedback Encoder Configuration RW USINT a
+ - 16%3003: 16500 Homing Source Object
= 1623004 1600 Additional position loop output scaling
(16#01 Scaling Numerator RW UDINT 1 I
116702 Scaling Denominator RwW UDINT 1
+ - 16%3005: 1600 Cydic Data Loss Behaviour
+- 16#3006: 1600 Out Cydic Data Configuration
+ - 16#3007: 1600 In Cvdic Data Configuration v
Mame Scaling Mumerator |
Index: 16% 3004 3 Bit length 32 3
SubIndex: 16% |1 = I‘Jalue 5 = I Cancel
[] complete access [1 Byte array ||_|DINT w |

Page 117 of 140



7. From the “Startup Parameters” view, select the “Add” button.

il Drivel x

General I-l- Add I AEdit 2 Delete @ M

Line Index:Subindesx M

1 16Z60C2: 16501 Ct

Process Data 2 16260C2: 16502 Ci
3 1670060: 16700 i

BExpert Process Data

Startup Parameters

8. The “Select Item from Object Directory” dialog will be displayed.
From the list of available mappings, select “16#3004:16#02 Scaling Denominator”.

The value of the denominator is the number of revolutions at the gearbox output required to
achieve the distance of the numerator which is the number of gearbox input revolutions.

For example, if a motor is couple to a 5:1 gearbox and no other gearing is used in the system,
the value of 1 should be entered into the denominator “Value” field.

Enter the numerator into the value field and click “OK”.

Select ltem from Object Directery
Index:Subindex MName Flags Type Default 2
+- 16#1C13:16%00 Sync Manager 3 PDO Assignment
+- 16#1C14:16%00 Sync Manager 4 PDO Assignment
+- 16#1C15:16%00 Sync Manager 5 PDO Assignment
+- 16#1C32:16#00 Sync Manager 2 parameters
+- 16#1C33:16%00 Sync Manager 3 parameters
16#3000; 16200 Position Feedback Encoder Configuration R USINT 0
- 16#3003: 16500 Homing Source Object
= 16#3004; 16200 Additional position loop output scaling
116#01 Scaling Mumerator R LDINT 1
116#02 Scaling Denominator RW LDINT 1 I
+-- 16#3005: 16200 Cydic Data Loss Behaviour
+ - 16#3008; 16200 Out Cydic Data Configuration
+- 16#3007: 16200 In Cydlic Data Configuration
16#3008; 16200 Activate velodty mode redirection R USINT 0
16#3009: 16200 Enhanced Loop Control R USINT 0
16#300A: 16200 Windaow Filter Size RW LISINT ] b
Name Scaling Denaminator |
Index: 16# 3004 = Bit length |32 =
SubIndex: 165 |2 = IVaIuE 1 = I Cancel
[] complete access [ Byte array |UDINT v|

9. The Scaling Numerator, Scaling Denominator and Position Feedback Encoder Configuration
mappings will now be present in the “Startup Parameters” list which means their values will be
written to the specified CoE objects on startup of the PLC / IPC / Controller. A drive
configured in this way will use the P2 interface for position control for any SoftMotion axis
associated with this drive.

§l Drivel X

General ok Add [ Edit Delete Move Up Move Down

TR Line Index:Subindex MName Value Bit Length ~ AbortonErrer  Jumpto LineonError Mext Line  Comment
1 16#3004:16#02  Scaling Denominator 1 32 [m] O 0

Process Data 2 16+3004: 16201 Scaling Mumerator 5 32 [ [d] 0
3 16%3000:16%00  Position Feedback Encoder Configuration 2 8 1 ] 0

Startup Parameters 4 16#60C2:16%01  Command_0 1 8 L} [ 0
5  16¥60C216%02  Command_1 -3 8 O O 0

Bob st g 6 16#6050:16%00  Command_2 ] ] O 0 o
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10. Calculate the maximum speed reference with the dual-loop scaling. For example, if the
gearbox ratio is 5:1 stepdown and the maximum reference clamp is 3000rpm, the maximum
speed at the position loop encoder is calculated from 3000rpm * 1 /5 = 600rpm.

Speed
Loop Position
Encoder Loop
Encoder
5:1
Gearbox
3000rpm 600rpm
maximum maximum

If the scaling of the position loop encoder is 1000units per revolution, the maximum velocity is
600rpm™*1000units per revolution/60 seconds per minute = 10000units/s.

11. Test to see if the scaling is correct by running at constant speed and make sure that that the
positional following error seen in Pr39.008 using Connect doesn’t have a significant offset in
it, i.e. the positional error should average out at close to 0.
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3.11 How to create a Connect project using Ethernet or RS485
Create a new Connect project to match the requirement of the application:
1. Open the Connect PC software by double clicking the “Connect” icon.

2. Ensure the version of Connect is a minimum V3.0.0. If an earlier version is installed please
upgrade to V3.0.0; the software file may be obtained from your local Control Techniques
Drive Centre / Distributor, or http://acim.nidec.com/drives/control-techniques, or Control

Techniques Support Suite.

Connect V3.0.0

(- ¥
B 2025 Nidec Control Technigues Ltd, All rights reserved. "df[ Drives

3. When Connect starts, select “New project from network scan”.

Q

New project from
network scan

4. Select the network to scan with e.g. Ethernet.

S

Scan Ethernet
network

3IIVIl For an RS485 connection the steps are similar except that the scan is performed
by clicking the click the “Scan serial RTU network” button.

Q

Scan serial
RTU network

I 4

5. After scanning drive with IP addresses already configured will be automatically added to the
project when it’s created. Any drive found in the scan which doesn’t have an IP address

assigned, can be configured by clicking L= _Cenfigure..|
¢, Unreachable devices detected
These are devices that have been detected but cannot be fully communicated with by your PC.

IP Address MAC Address Identifier Actions Passible Cause
0.0.0.0 00:0C:TE:0T:D9:D4 Factory Fit Ethernet |- ] Winkl | . Configure.,| Device is configured to use DHCP but PC is set to a static IP address
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6. Specify the desired IP address configuration and click “Apply” to assign the new IP address to
the drive.

(?) Address Editor X

Assign New |IP Address Settings

The range of addresses this PC can see is between 192.168.1.1 to 192.168.1.254.
Recommended setting

DHCP Enabled:
IP Address: 192.168. 1 . 3 o Available
Subnet mask: 255.255.255. 0

Gateway: 192,168, 1 .254
MAC Address:  (0:0D:1E:08:88:0D

+| Save parameters in device (if applicable)?

Advanced

7. Name the project by clicking @ and then fill in the project name.

@ Project 'My Project 1' will be created in 'Ch\Users\rezake02\OneDrive - Nidec\Decuments\Control TechniguesiConnect Cobalt’
Mame: My’ PFCIJECt 1

Location: ChUsers\rezako02\OneDrive - Nidec\Documents\Contral Techniques\Cannect Cobalt

Click “New project with selected drives” to create the project

New project with
selected drives
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8. The project is created with the selected drives. All parameters are uploaded into the project
automatically when it is created and the drive is online.

.-Zv];lx

Explorer -
My Project 1
@ Unidrive M700 (192.168.1.3)

@ Unidrive M700 (192.168.1.3)
™ EE3 Setup

Drive Configuration
Motor & Feedback
Brake

References

Limits

Save Parameters
Auto-Tune

Maotor & Load Inertia
Performance Tuning

Finalize

&2 Ethernet
> (= Options

e

Solutions
Maintenance
Oscilloscope

Terminal Overview

M@ & %02 1]

Diagnostics
Drive Diagnostics
Destimnation Conflicts
Cnboard Scope
» = Parameters

El Parameter Reference Guidse
> Mg Block Diagrams
» |0 Files
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3.12 How and when to tune the Position Loop
The axis position loop in the drive is activated once the Softmotion axis is powered on, where:

The drive is enabled by applying 24V to the STO terminal.
The drive is healthy i.e. no trips.

MC_Power has been used, successfully, to power on the axis.
If a keypad is fitted, the display indicates “Run”.

If Connect is online, the status in the bottom left shows “Run”.

The position loop should be tuned when the application software is written, and the machine is
running with the worst-case production motion profile, i.e. the most dynamic motion profile coupled
with the highest load that will be experienced by the system while running.

In many cases the default position loop p gain of 25.00 will give reasonable performance, but in cases
where there are tight tolerances, the position loop performance can be increased to suit the
requirement.

Before attempting to tune the position loop the speed loop must be tuned first as described in section
2.5 Commission the drive and motor using Connect.

With the machine running its worst-case motion profile, open Connect and go to the Performance
Tuning step

Q|- @O

Motor &. Load Performance Finalise
Inertia Tuning

Don’t enable the test move control. The test moves status must say “No Control” to leave the
application software in control of the drive and therefore the drive position loop active, ready for
tuning.

Test Moves

Take Drive Control {. )

1< |« B >l n

F1 F2 F3 F4 F5

_ No Control_
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Move the position loop p gain slider to optimise the tuning and observe the red AMC Position Loop
Error trace. Move the slider to the right to increase the position loop gain and increase the response.

The smaller the peak values the better the tuning is.
Q

Performance

Motor & Feedback Limits Save Parameters
on Tuning
Oscilloscope Channels (Analog) = Channels (Digital) = Channels (Math) = Settings Cursors Triggers Save/ Export Notes
5‘;“ Time/ Divls) B 1102002 Specd Fecdback v|< . [ M03.001 Final Spezd Reference v [ Mo2.020 Percentage Load v [ 05005 D.c. Bus Vottage vie [R—
1 S Stacki
(B 103,003 Specd Error v B 132008 AMIC Position Error vl v Click to select a parameter v Click to select a parameter v ecne
B0 g0 . . t ; . GN
. ] f/ / / | ‘}r / | i / [ Test Moves
T il f I @
£ — / f | “‘0, {, f / | 1 “/ “fi Toke Drive Control (@
S w0l o / f | ‘; | / “/ f |
g S 20 1 | | { | 1 | | [ 1K 4 || L]
I3 ¥ ( |/ J | | | [ f | |
5 2 Jy | | J )0 Ji ).9 | Fi F2 ] F4 F5
¥ 0 of J y J
= 3 [ / f f [ | f | { f /
3 ls / | f
2 -200 { g -200
@ 8 | $ \ Profile Settings | Tuning | Application | Moter Noise
3 &
£ a0 400 4 \ \ \\\ K\ \ \ \ Speed Loop
| | \A“ 1 \ \‘,\ \ \ \\\ ® Bandwidth Manual
o s00 1\ ! ! ! \ ! | | compenea sure
ponse Response
00
oz 1004z 2001z v
g ol A \ ‘ﬂ | | Speed loop P gain 00141 & v srmea
5 | M“ Al | Al MA i AT j\ e Ny A . Speed loos | gain ] e
I8 | I lfw/“ Vl VNV M,L,\‘% Iy | u \.‘w.\f”.w NS o s
A A ,/\ [ A all I‘/\ A w/\ WA TN WH ﬂ\ AW Metor nerta RLlbiS
18 W ‘1‘ ‘I\I X ' H W ‘M 1 w,“‘ I\\I‘ il '/\‘ N‘ i l H 12 U\U\ \‘\ W ‘M ‘ s | ‘M \ ‘ \v\ /‘ “’H \“\ Enable Inertia compensation? | | OFF
13 |
8 0 l | ! |1 / ! I‘ Toson Toop
i Nin Max
H Response Response
19 -0
] o 10 v
52805 52005 53005 531.0s 53205 53305 5340z 53505 53605 53705 AMC Position Gantral Loop K Gain | 25000 v
AMC Posttion Loop Speed Clamp | 300 rpm

If the P Gain needs to be pushed above 100 the range can be increased using the following control:

@0 mrarm

o Performance
Inertia Tuning

Oscilloscope Channels (Analog) | Channels (Digital) | Channels (Math) | Settings | Cursors | Triggers | Save/ Export | Notes
Stort | Time/ Divls) [ 1102002 Speed Fecdback v/ [ M03.001 Final Spezd Reference vl [ Mo2.020 Percentage Load v [ 05005 D.c. Bus Voltage vie [R—
’ 1 oov Stacking
B 1102003 Specd Error v 1B 132008 AMC Psition Error viviv Click to select a parameter v Click to select a parameter v
600 0 ’ ] y ; . GN
. | f J;.’ / y [ I | i J“‘ [ Test Moves
£ o / | | [} | ‘I‘I‘ | [} ! J‘ I Toke Drive Control (@
% 0 N W I Y Y N A W A A Y N A ST O O =
N f / / [ / [ | | / | [ I 4 LR -
i3 3 ;,9 j | JA | )0 j ).9 [ | il F2 ] F4 Fs
g 0 0 ,] A P ff
s 13 f f f [ f / [ f f f
¥l / | f
3 -200 { g -200
- 2 \ \ \ \ \ Brofile Settings | Tuning | Application | Motor Neise
£ a0 400 4 V | \\ K\ \ | \ | % I\ Speed Loop
\ | | ‘A“ 1 \ \‘,\ \ \ \\\ ® Bandwidth Manual
\ \ \ \ | \ | \ \ \ |
-y \ \ \ \ | \ \ \ \ \ s e
00
OHz 100 Hz 200Hz v
) | L A | i y q || oo =
o / 1/ Vi 1/l | A M) Speed loop | gain 78 © | e
\ | A M I J o p o
ig |L Ty | A\ ‘,/,/“ VL Iy ‘-‘\/L A “V‘H‘, \ \ d\f\\ | 1 h, | / H/|| | \JI“" — )
i RAR J\ Y ‘/‘ | |‘ \\\/“ MY /\‘ N ﬂ/‘ S AT \\“\ \ /ﬁ | |/t ‘| | Motor Ietia 000013 3 kg
i /
S WV y I M ¢ | H W U‘J‘ T _‘ I\\I i I‘f/‘|| Il | H W J‘ \‘ o ‘M i/ I \ ‘ W \ | Tamy \“\ Enable Inertia compensation? | | OFf
1% Nl ! \
8 =0 i | | | | | |“ o Position Loop
1o Min Max
IH] Response Respanse
1]
5280 52005 530.05 531.0s 522,05 533,05 53405 53505 53605 5370 AMC Position Cantral Loop Kp Gain | 25000 v v
AMC Position Loop Speed Clamp | 300 om

Care must be taken when increasing the gain as it is possible to increase the gain until the system
stability limit is reached and the axis motor will make additional noise or worst case oscillate. Small

steps are recommended when tuning.

If the tuning has reached the best possible position error and axis noise compromise, it is possible to
reduce the error further by adding Jerk to the motion profile if one has not already been used. Even
very high Jerk values can make a big difference to the peak position following error values when

beginning and ending acceleration or deceleration.
When the optimal value has been reached save the parameters in the drive.

A

Save parameters
in drive
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3.13 How and when to use inertia compensation

Inertia compensation, as the name suggests should only be used when there is significant load inertia
and / or large acceleration rates. If the inertia is low or the acceleration rates are also low then this
feature will not benefit the performance of the axis and is best not used.

Inertia compensation engages a Torque Feedforward term in the drive which, assuming the motor
and load inertia has been measured correctly, applies a torque reference to the drive in proportion to
the motion profile acceleration output and the inertia value. This helps reduce speed loop following
error during acceleration and deceleration, at the cost of slightly increased motor noise.

Before using this feature the speed and position loops must be tuned first as described in sections
2.5 Commission the drive and motor using Connect and 3.12 How and when to tune the
Position Loop.

To use the inertia compensation check the Enable inertia compensation checkbox on the
Performance Tuning step of the guided setup.

Profile Settings | Tuning | Application | Motor Noise

Speed Loop
® Bandwidth Manual

Dampened Stiff
Response Response
0Hz 100 Hz 200 Hz
Speed loop P gain 0.0141 v | 5frad
Speed loop | gain 1.79 | 1/rad
Moter Inertia 000013 5 kgm?

Enable Inertia compensation? v On

Position Loop

Min Maox
Response Response
0 100 w

AMC Position Control Loop Kp Gain | 100.000 3 hd

AMC Position Loop Speed Clamp 300 rpm
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If motor noise induced by the inertia compensation term must be reduced, or the amount of inertia
compensation must be increased to further improve the following error, select manual speed loop
tuning to disconnect the inertia value from the speed loop gain setting. Then decrease the inertia
value to reduce motor noise or increase the inertia to increase the output of the inertia compensation.

Before modifying the “Motor Inertia” make a note of the original value so it can be restored later if
required.

Profile Settings | Tuning | Application | Motor Noise

Speed Loop
Bandwidth | @ MManual
Dampened Stiff
Response Response
OHz 100 Hz 200 Hz
speed loop P gain 00141 7 ~| sfrad
Speed loop | gain 179 0 | 1frad
Motor Inertia 000032 5 kgm?
Enable Inertia compensation? |+ On
Paosition Loop
Min Max
Response Response
0 100 »

AMC Position Control Loop Kp Gain | 100.000 ﬁ hd
AMC Position Loop Speed Clamp 300 rpm

If the Inertia has been modified to tune the output of the Inertia Compensation
feature, and Bandwidth mode tuning is later required, the inertia must be restored to its
original value before selecting bandwidth mode, otherwise the speed loop gains may be
calculated incorrectly.
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3.14 How to apply velocity feedforward to a Softmotion axis

This section relates to velocity feedforward with a Softmotion axis being controlled using EtherCAT
and DS402 in CSP (Cyclic Synchronous Position) mode, where the velocity calculated by the
Softmotion axis motion profiler is fed forwards directly to the target axis which improves the
granularity of the velocity profiling, giving the smoothest operation. The velocity feedforward must be
PDO mapped to 0x60B1 and enabled by setting 0x300B = 1. The velocity feedforward is calculated
from Axis.fActVelocity. This gives 100x better velocity reference resolution.

The velocity feedforward functionality is only available with >=V02.00.00.16 EtherCAT firmware and
ESI files.

Torque offset (60B2})
Velocity offset (60B1;)

Target Position (60B0,) | Position Velocity Torque
"| control control control

ry A [y

Torque actual value (6077,)
Velocity actual value (606C;)
Position actual value (6064;)

A A _A

(Control when 0x300B = 1)

For a normal axis using the default setup i.e. no velocity feedforward implemented, the drive
calculates the velocity feedforward term by differentiating the position reference passed into 0x60B0.
This tends to be noisier since the velocity granularity is based on whole position units.

Torque offset (60B2;,)

Calculate

Velocity
.| Position Velocity Torque
Target Position (60B0,) | control control control

A A A

Torque actual value (6077,)

Velocity actual value (606C;)
Position actual value (6064)

A

A_ A

(Control when 0x300B = 0 (Default))
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Use the following steps to configure the velocity feedforward:
1. Make sure that the firmware in the EtherCAT interface e.g. SI-EtherCAT is at least

VV02.00.00.16. This is the version that supports the feedforward mechanism. In Connect

select “Maintenance” > “Change Firmware”. All firmware versions for the drive and

options will be listed.
Explorer
Try VFF
@ Unidrive M700 (192.168.1.2)

@ Unidrive M700 (192.168.1.2)

v m Setup
Drive Configuration
Motor & Feedback
EBrake
References
Limits
Save Parameters
Auto-Tune
Motor & Load Inertia
Performance Tuning
Finalise

> <> Ethemnet

> (% Options

» Q, Solutions

m Simulated Encoder Qutput

2. Enable the velocity feedforward term by setting 0x300B =1 in the startup list. Double click
on the EtherCAT slave in the Devices tree. Select the “Startup Parameters” tab. From the

v R X

Drive Configuration (192.168.1.2)

Maintenance (

Tools

K2

Change

Firmware

Firmware Transfer
Download a firmware file

Commands Current Drive Configuration

Select the target to receive updated firmware

O |

Set real-time

®) Unidrive M700
Ethernet
Slot 3 SI-EtherCAT V2

User V01.61.00.00
V02222002
V02.00.00.16

clock « Drive is disabled.

Select a file
User progr'- Enter or browse for the file you want to download
Filename:

File Details:

Parameter Restore
Updating firmware may cause the drive parameters to be defaulted.

+| Restore parameter values after firmware update has completed?

list select the entry that starts with “16#300B”. When the PDO link boxes update set

“Value” to 1.

CA\Users\jonesc01\Dewnloads\Uni M V01.61.00

Unidrive M700 HW V2 Drive Firmware V01.61.00

Devices ~ 3 X [{)  EtherCAT Master_SoftMotion i Library Manager [ mczz0i fF Motion (@ unidrive_M700 x [4@ Axisl
J_] %W:éifm cza01) ad General o Add [ Edit Delete Maove Up Mave Down
=& PLlC Logic i Expert Process Data Line  Index:Subindex Mame  Value  BitLength  AbortonError  Jumpte lineonError  Nextline ¢
=} Application
m Library Manager Process Data Object Dire
{#F] motion (PRG)
= @ Task Configuration I Startup Parameters |
=35 EtherCAT Task Index:Subindex Name Flags Type  Default
@ Motion EoE Settings +- 16#3007:16%00 In Cydic Data Configuration
= [ EthercAT Master_SoftMotion (EtherCAT Master 1643008:16500  Activate velocity mode redirection RW USINT 0
= |3 unidrive_M700 (Unidrive M700) | Log 16£3009:16%00  Enhanced Loop Control RW USINT 0
K Select_Safety_Process Data 16£300A:16#00  Window Filter Size RW USINT 0
B4 Axis1 (SM_Drive_GenericDSP402) ST e |- 16#3008:16500  C5P - Enable External Velogty FF RW USINT 0 |
' Softhotion General Axis Pool T —— 4 16%3101:16%00  Drive Startup Command
16#6007: 16200 Abort Connection option code RW INT 1
Status 1676040:16500 Controlword RW UINT 0
1676042:16 500 vl target velocity RW INT 0
Information + . 16#6046:16%00 vl velodity min max amount
+ - 16#6048:16%00 vl velodity acceleration
+ . 16#6049:16%00 vl velodity deceleration
+ - 16#604A: 16200 vl velodity quick stop
+ . 16#6048:16%00 vl set-paint factor
* - 16#604C: 16200 vl dimension factor
16#605A: 16200 Ouick stop ootion code R INT. 2
Name ICSP - Enable External Velodty FF | |
Index: 16% 3008 = Bit length (8 =
a 5 SubIndex: 16¢ 0 2 wvale |1 B cancel
POUs - o % [] Complete access [] Byte array
| EERE P — =
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3. Map an outgoing PDO to 0x60B1. Select the “Expert Process Data” tab. In the “PDO List”
select “16#1602” and then in the “PDO Content” list select an empty row and then click
“Insert”. When the “Select Item from Object Dictionary” dialog opens, select “16#60B1”
from the list to populate the PDO mapping. Click “OK” when finished

Devices > B X [J  EtherCAT Master SoftMotion m Library Manager ([ Mmczz201 [T Unidrive_M700 x |®mg Axisi Motion
=5 MyProject =
= [ Mcz201 (Mcz201) General Sync Manager 4k add [ Edit X Delete
@F g flfrmm" | Expert Frocess Dats | 5“‘; SIZZ:E MTy_T: POOList :
L 3ilbox Out Index Size Mame Flags SM
) Library Manager P 1 256 Mailbox In 1621600 4.0 Outputs -Velocity control
Motion (PRG) 2 6 Outputs 1621601 3.0 Outputs - Control and mode of operati
=84 Task Configuration Startup Parameters 3 & Inputs 61602 5.0 OUtputs - Position control Fl
=g EtherCAT Task £3 T Outpuls - Torque control
B Motion i Fas Cattinae : = e 1621605 0.0 Outputs - Large Mapping Set
= [{) EtherCAT Master_SoftMotion Ethet 1621A00 4.0 Inputs - Velocity status
= 16%1A01 3.0 Inputs - Status and mode of operation
Select_Safety_Process_Daty - 162102 6.0 Inputs - Position status 3
Mg Asis1 (SM_Drive_GenericD Index:Subindex Name Flags  Type Default "~ 1651404 4.0 Inputs - Torgue status
3 SoftiMotion General Axis Pool 165608416500  Profile deceleration RW UDINT 65536 TR I e
16#6086:16500  Motion Profile Type RW INT 0
16£6098:16500  Homing method RW SINT 0
# 16#6099:16%00  Homing speeds
16£609A: 16400 Homing acceleration RW UDINT 65536
16260B1:16200  Velodity offset RW DINT 0 ]
TSRET 0 Toraue ofoet = T 5 [-I- Insartl 4 Edit < Delete 4 MovelUp % Move Down
16#60B3:16200  Touch probe function RW UNT D PDO Content (1651602
16£60C0:16%00  Interpolation sub mode select  RW INT 0 Index Size  Offc Mame
*+ 16¥60C1:16#00  Interpolation data record 1626040: 16200 2.0 0.0 Control word u
16#60C5:16400  Max acceleration RW UDINT 32768000 16£607A:16200 40 2.0 Tergetposition D
16£60C6:16%00  Max deceleration RW UDINT 32768000 I w0
16#60F2:16200  Position option code RW UNT 0
+ 16260FB:16500  Position control parameter set
( 16#60FF: 16500 Target velodity RW DINT 0
v
(215 ] Name Velodity offset
=5 MyProject = =
[ Froject setings Index: 16% 6081 = Bit length |32 = -
subIndex: 162 [0 z p—
Data type [DINT ™

4. A Softmotion axis knows how to deal with 0x60B1 when it is mapped to a PDO, so no
further setup is required. Compile and download the code to use the velocity feedforward
feature.
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4 Additional information

4.1 Terminology

FB = Function Block.

Forward = A positive speed or an increasing position.

Reverse / Backwards = A negative speed or a decreasing position.
rpm = Revolutions per minute.

CMD = Command.

CFG = Configure.

STS = Status.

DDF = Device Description File for importing new project devices in CODESYS.
ESI = The communications description file for a EtherCAT device.
PLC = Programmable Logic Controller.

EoE = Ethernet Over EtherCAT.

IPC = Industrial Personal Computer.

EGB = Electronic Gear Box.

CoE = CANopen over EtherCAT.

PDO = Process Data Object.

SDO = Service Data Obiject.

4.2 Axis configuration information

4.2.1 General tab information

Devices. ~ 1 X B Axisl X
= MyProject 2
= [ Mczzo1 Mczao1) I General Auds type and limits Velodity ramp type
= [0 PLC Logic [ virtuol moge | Sofoware mits O Trapezoid
= N Scaling/Mapping [] Activated Negative [u]: .
&# Application O Module QO sin
m Library Manager Commissioning @ Finite Positive [u): @ Quadratic
@ ;itz::;g::::; SM_Drive_ETC_GenericDSP402: 0 Software error reaction © Quedretic smeoth)
=@ EmerCAT,Mastar,SnF;Mnnnn (EthercaTid | | 12PPING Deceleration [u/s?: I:| Identification
= [ Unidrive_M700 (Unidrive M700) ;SE":':-gQ]“:&?C-GE”Ef'(DSM”k Max, distance [u]: E ID: D
E  Select_Safety_Process_Data
WP Axis1 (SM_Drive_GenericDsP402)| | | Status Dynanic fimits Position lag supervision
" SoftMotion General Axis Pool Velocity [u/s]: Acceleration [ufs2]  Deceleration [ufs?]  Jerk [u/s?]: deactivated 2
BT 30 | [1000 | [1000 | [10000 Laglimit [u]: 1.0
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4.2.1.1 Axis Type and Limits

Virtual Mode

The drive is replaced by a simulation that is similar to a virtual drive unit.
When there is a coupled drive, this does not have any effect on the fieldbus
device. They function as usual without sending or receiving messages to or
from a physical device.

Additionally, the user can activate and deactivate virtual mode of a drive axis
in IEC code by using the SMC3_ReinitDrive function block.

Modulo

The drive turns endlessly without limiting the traversing range (example: belt
drive).

Modulo Settings
¢ Modulo value [u]: Value of one cycle (modulo period)

The value is saved in the fPositionPeriod parameter of
the AXIS REF_SM3 function block.

If the Modulo type is selected, then the product fPositionPeriod *
dwRatioTechUnitsDenom must be an integer.

Finite

The drive has a fixed work area (example: one linear drive).
Software Limits

o Activated: Position values are restricted by the lower limit Negative
and an upper limit Positive.

e Negative: Input field for the negative limiting value

e Positive: Input field for the positive limiting value

IR Dynamic Limits only apply to CNC axis or function blocks that are prefixed
SMC_ControlAxisBy* (for detecting / preventing jumps in axis movement).

Therefore, entering values into these limits will have no effect on a standard SoftMotion axis
using the CT SoftMotion Interface Library.
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https://content.helpme-codesys.com/en/libs/SM3_Basic/Current/SM3_Basic/DriveInterface/AXIS_REF/AXIS_REF_SM3.html

Trapezoid

The velocity is partially linear and
continuous, whereas the partially
constant acceleration indicates
jumps.

Sin2

The breaks in the velocity profile
are smoothened (by using the sin?
function instead of lines) to reduce
the jumps in acceleration.

The user cannot limit the jerk for
this ramp type. The set maximum
jerk has an effect only if the
acceleration does not equal zero at
the beginning of the movement and
the interrupted deceleration and
acceleration ramp cannot be
continued seamlessly. Then, taking
the jerk limit into account, the
acceleration is decreased to zero
before the current movement is
started. As compared to the
trapezoidal velocity profile, the
deceleration takes more time in
this case.

Quadratic

The acceleration is partially linear
and continuous and the jerk has
jumps. The velocity consists of
quadratic and linear segments.
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Quadratic (smooth)

The linear acceleration ramps of
the quadratic ramp type are
replaced by a "smooth" function
with a slope value is zero at the
beginning and end. As a result, the
jerk is also continuous.

If movement is interrupted, then
jumps in the jerk can result.

\
L o

4.2.1.3 Software Error Reaction

Deceleration [u/s?]: Deceleration value when reaching a software limit switch or when an error has
occurred.
Max. distance [u] Optional: The drive has to have reached a standstill within this distance after

an error has occurred.

4.2.1.4 Velocity Ramp Type

The following images demonstrate the effect of the different ramp types. The position is drawn in
green, the velocity in blue, and the acceleration in red.
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4.2.1.5 Identification

ID Integer identifier. Should be unique for each drive. For
example, this identifier is used in the PLC log in order to
identify the drive when an error occurs.

4.2.1.6 Lag Monitoring
System response to a detected lag.

A lag is detected when the difference between the set position and the compensated actual position
exceeds the lag limit. The extrapolated actual position is calculated in the following formula:

extrapolated actual position := actual position + actual velocity * cycle time *
Axis.fSetActTimeLagCycles

This value is approximately the position that the axis will have in fSetActTimeLagCycles cycles. The
value compensates the virtual lag that forms by the time displacement due to communication. The
fSetActTimeLagCycles parameter is defined in the AXIS_REF_SM3 function block.

I\ When you monitor the lag, you should determine the value for fSetActTimeLagCycles and
specify it in the parameters of the drive axis. For a description, see the "Determining the Dead
Time of the System — Determining the Dead Time of the System" chapter. 7
I\ L ag monitoring is not available for virtual drives.

|4
Deactivated Lag monitoring is deactivated.
Disable drive The bRegulatorOn bit is forced to FALSE (compare with MC_Power input)

which first forces the deceleration of the drive and then the deactivation of
the drive (depending on the drive implementation).

Do quickstop The bDriveStart bit is forced to FALSE (compare with MC_Power input)
which forces the drive to perform a quickstop.

Stay enabled The drive remains switched on, but all running movements are stopped
abruptly.
Lag limit: Lag monitoring in the controller

Independent monitoring can also exist in the drive, but it is not configured in
this dialog.

Page 134 of 140



4.2.2 Scaling/Mapping tab information

Devices * o X

== MyProfect
= mcza01 (Mcz201)
= @l] PLC Logic
=i} Application
m Library Manager
= @ Task Configuration
2 EtherCAT Task
= EtherCAT_Master_SoftMotion (EtherCAT Ma
= unidrive_M700 (Unidrive M700)
K Select_Safety_Process_Data
Mgl Axis1 (SM_Drive_GenericDSP402)
"2 SoftMotion General Axis Pool

-

i Axisl X
General Motor Type Scaling
[] Invert direction
I Scaling/Mapping | @ Rotary 65536 increments <=> motor turns l:l
Commissioning (O Linear mator tums <=3 gear output turns l:l
SM_Drive_ETC_GenericD5P402: 0 ] gear output fums <=> units in appliction
MaEping -7
SM_Drive_ETC_GenericDSP402: Mapping
IEC Objects [] Automatic mapping

Status Inputs:

Cydic object Address Type

"UINT

Object number

Information status word (in.wStatusiWord)

4.2.2.1 Motor Type

"SRIWD'

st

mrhml it ki B In it

e

Rotary
[ ]

The settings in Scaling apply to rotary motors where the following scaling can be specified:
Motor increments per motor turn.
Motor turns per gearbox output turn.

Gearbox output turns per engineering units (used in the application).

Linear
motor turns).

The settings in Scaling apply to linear motors. (Simplified configuration without gears and

4.2.2.2 Scaling and Dire

ction Inversion

Invert direction

The direction of turn is reversed. The drive receives the specified values
with opposite signs.

This is a common requirement in machines where a motor is mounted on
both the left and ride side of the same machine and are mechanically
coupled together.

increments <=> motor
turns

Number of “increments” that correspond to a given number of “motor
turns”.

motor turns <=> gear
output turns

Number of “motor turns” that correspond to a given number of “gear
output turns”.

gear output turns <=>
units in application

Number of “gear output turns” that correspond to a given number of units
in the application.
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4.3 Mechanical brake controller logic

4.3.1 RFC-S closed-loop permanent-magnet motor brake controller

This section indicates the logic and timing diagrams for the brake controller in RFC-S mode for
closed-loop permanent-magnet motors to help illustrate the functionality and timing.

Drive
Activa

10.002

AND

BC Brake Relgase
Source (12.055)

~ I
Hold Zero
—»
—d —| Spead
l_]_[_ (06.008)
Brake Apply B Brake
Delay (12.048) Release
=@
BC Enable Position
Controfler During Brake
Releasea (12.049)

] — — = =

o
2
—0

BC External Brake
Fateased Indicator
(12.054)
Reaferance
Speed
On delection LATCH
Speead
Faadback
Modulus —l
+
- —
BC Brake Apply —l—l—l'—
Speed (12.045)

BC Brake Dalay
(12.046)

Brake controller: RFC-S mode

0
Maotion
1 Confroller Mode
J—l_ (13.010)=1
_‘_l_ I Ramp Hold
R (02.003)
Post-brake Release
Delay (12.047)
Input  — — OQutput
LATCH
Fesat —
Latch function

Reset = 1 THEN Quiput = 0
Reset = 0 AND Input = 1 THEM

Output latches to 1
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| |
BC Brake Apply
Speed (12.045)

/

Speed Feedback (03.002)

V\T\___ ________
—

Currant Magnifuds (04.001)

Drive Active (10.002)

Reference On (01.011)

BC Brake Release (12.040)

|
*Ramp Hold (02.003)

|

Hold Zero Speed (06.008)

— —
BC Post-brake Relaass BC Brake Dalay ~ BC Brake Apply
Dalay (12.04T) (12.046) Diafay (12.048)

*Also Motion Controflar Mods (13.010) =1 if BC Enabla
Pasition Controfler During Braking (12.049) = 1

Brake controller sequence: RFC-A made (BC Mode (12.052) = 0) and RFC-5 mode
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4.3.2 RFC-A closed-loop induction motor brake controller

This section indicates the logic and timing diagrams for the brake controller in RFC-A mode for
closed-loop induction motors to help illustrate the functionality and timing.

Perceniage
Fiux
@ Fluzx and currant P | ol Zoro
dataction —
—_— —p| Speed
0% L (06.008)
Currant
Magnifude
Brake Apply BC Brake
Delay (12.048) Release
04.001
LATCH o =@
BC Enable Fosition
AN j. Confrofler During Brake
(12.043) Relsass (12.049)
T
Dt |
. BC Brake Relga:
Actfve BC External Brake Sourse (12 055}38 o |
Raleased Indicator B ,:, Mation
(12.054) ! 1 Controller Mods
(13.010p =1
T E :
0 —
Rafarance Ramp Hold
on e LATCH _\|_|_ (02.003)
01.011 on >> Post-brake Release
Delay (12.047)
Speed
Foadback
002 Madulus —l nput —| _ Gutput
+ -1 LATCH
- J— Resat  —
BC Brake Apply —4 [ o
Speed (12.045)
BC Brake Dﬁfﬁ}" Latch function
12.04
(12.048) Reset = 1 THEN Output = 0
Reset = 0 AND Input = 1 THEN
Output latches to 1
Brake controller: RFC-A mode (BC Mode (12.052) = Q)
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| |
BC Brake Apply
Spesd (12.045)

/

Speed Fesdback (03.002)

O
N E S

Current Magnftuda (04.001)

Drive Active (10.002)

Rafarenca On (01.011)

BC Brake Release (12.040)

|
“Ramp Hold (02,003)

|

|
i
‘ Hold Zero Speed (06.008)

—_— —_—
BC Post-brake Relsass BC Brake Delay  BC Brake Apply
Dafay (12.047) (12.048) Defay (12.048)

*Also Motion Confrofler Mode (13.010) =1 f BC Enabla
Paosition Confrolier During Braking (12.049) = 1

Brake controller sequence: RFC-A mode (BC Mode (12.052) = 0) and RFC-5 mode
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