Getting Started

A guide for using a Control
Technigues drive with a Beckhoff
PLC over EtherCAT
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1 Introduction

This document guides the user through the required steps, within Control Techniques Connect
software and B e ¢ k h dwinCATIDE, to get a NC motion control axis working with a Control
Techniques drive over EtherCAT.

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

ESI File Installation

v

Initial TwinCAT project setup

v

Setup an EtherCAT AoE connection from the PLC to the drive

v

Configure the drive using Connect

v

Commission the drive and motor using Connect

v

TwinCAT Axis Configuration

v

Moving the axis using TwinCAT test moves

v

Using PLCopen to move an axis

The end result is a Control Techniques drive that can be used with the NC axis motion control
function blocks included with TwinCAT.

3lININ The ESI file must match the firmware of the EtherCAT module. Section 10.5 How to
upgrad e EtherCAT Firmware .

BIINIM The information in this manual is backed up by training videos on YouTube.

@ Nidec Drives Support - YouTube
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2 ESI File Installation

1. Getthe latest ESI files from the Control Techniques Section of the Nidec Drives website and
extract the contents of the .zip file.

2. Make sure that TwinCAT is not running. Close the program if it is.

3. Extract the contents of the ESI file zip.

] = | Standard

Home Share View

- = ~ 1 » ThisPC » Documents > EtherCAT » ES|_Files » Standard v & Search Standard

GlobalAppsProtected ~ Mame Status Date modified Type Size

Kene Ece Disc

UnidriveM @ 30/ 230 File folder

Manuals & Beckhoff Cloocxml @ 23 Microsoft Edge H... 287 KB
Parameter Files & Control Techniques Commander C200.xml & 23 Microsoft Edge H... 10KB
TwinCAT Beckhoff L Control Techniques Commander C300.xml & 23 Microsoft Edge H... 15 KB
& Control Techniques Digitax HD M730xml & 23 Microsoft Edge H... 28 KB
o Creative Cloud Files & Control Techniques Digitax HD M751xml @ 23 Microsoft Edge H... 28KB
@ OneDrive - Nidec L Control Techniques Digitax HD M733xml @ 23 Microsoft Edge H... 36 KB
Apps L Control Techniques Digitax HD M754xml & 23 Microsoft Edge H... 28 KB
& Control Techniques HVAC H300xml c] 23 Microsoft Edge H... 15 KB

Attachments
& Control Techniques Pump Drive Fo00xml & 23 Microsoft Edge H... 15KB
M) Desktop & Control Technigues Unidrive H530.xml @ 23 Microsoft Edge H... 10KB
=] Documents L Control Techniques Unidrive H570.xml (] 23 Microsoft Edge H... 28 KB
Microsoft Teams Chat Files & Control Techniques Unidrive HS71.xml c] 23 Microsoft Edge H... 28 KB
Notebooks & Control Techniques Unidrive HS72.xml @ 23 Microsoft Edge H... 28KB
= Pictures W Control Techniques Unidrive ID300.xml (] 23 Microsoft Edge H... 6 KB
Transfer & Control Technigues Unidrive [D302.xml (] 23 Microsoft Edge H... 6 KB
Whiteboards & Control Techniques Unidrive M200.xml c] 23 Microsoft Edge H... 10KB
& Centrol Techniques Unidrive M201xml @ 23 Microsoft Edge H... 10KB
[ This PC & Control Techniques Unidrive M300xml @ 23 Microsoft Edge H... 10KB
B 2D Objects & Control Technigues Unidrive Ma00.xml (] 23 Microsoft Edge H... 10KB
[ Deskiop & Control Techniques Unidrive M&00.xml c] 23 Microsoft Edge H... 28 KB
& Documents & Control Technigques Unidrive M700xml @ 23 Microsoft Edge H... 36 KB
& Control Techniques Unidrive M701xml @ 23 Microsoft Edge H... 28 KB

A Neunlnzde e
3litens 31 items selected  Available on this device

Copy the contents of the zip to AC:\TwinCAT\3.1\Config\lo\EtherCATdor for newer
installationso f T wi @:\BragfamiFiles (x86)\BeckhofATwinCAT\3.1\Config\lo\EtherCAT0

4. When TwinCAT isnextrun,i t wi | | recognise Controldo.Techniqgues

3lININ The ESI file must match the firmware of the EtherCAT module. See section 10.5
How to u pgrad e EtherCAT Firmware .
14

HINT: i the ESI files donot match the firmware 1in
net work and adding the Ether CAT master in the 0

fiBox 10, fiBox 20 etc.

4
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3 Initial TwinCAT project setup
This section shows the first steps required to get connected to a Beckhoff PLC/IPC.

1. Start TwinCAT. For the purposes of these examples the TwinCAT XAE Shell will be used

to run the TwinCAT | DE. This is avail able even
installed.

ok

TwinCAT XAE
Shell

2. SelectiNew Twi nCAT Projecto:
Open
Open Project/ Solution

New project

|a New TwinCAT Project...

New Measurement Project...

Search project templates P~

a TwinCAT XAE Project (XML format) TwinCAT Projects

Create new project...
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3. Give the project a sensible namee.g.iMot i onPr bheaot 0l and fAOKO.

] X
b Recent Sart by Search (Cti=1) p-
4 |nstalled . . .
!i TwinCAT XAE Project (XML format) TwinCAT Projects  1¥Per WwinCAT Projects
b TwinCAT Measurement TwinCAT XAE System Manager
TwinCAT Projects Configuration
TwinCATPLC
TcXaeShell Solution
Mot finding what you are looking for?
Open Visual Studio Installer
Mame: IMDtIDHPrOJECt I
Location: | C:\Users\jenesc01\OneDrive - Midec\Documents\TcXaeShell - Browse...
Solution name: MotionProject Create directory for solution
D Add to Source Control
QK Cancel

4. Select the target PLC. If your PLC has previously been connected to a TwinCAT project,
then the ADS Address of the PLC is shown.

2] MotionProject - TeXaeShell
File  Edit View Project Build Debug TwinCAT  TwinSAFE PLC  Teamn  Scope Tools  Window  Help

-0 |8 -a-2 | 9 - © -| Release - TwinCAT RT (x64) - P Attach.. -

- | MotionPreject ~| | <Local> = .
T <Local>

Selution Explorer (5.63.67.228.1.1)
@E- 0| L=

Search Solution Explarer (Ctrl+;) P~

i Build 4024.35 (Loaded) ~ =

R Solution 'MotionProject’ (1 project)
4 Ha MotionProject
b (] SYSTEM
MOTION
PLC
4| SAFETY
E C++
VISION
ANALYTICS
b 110

If the PLC hasnd previously been connected to a TwinCAT project, then select iChoose
Tar get Sy satnedftzdarcle(nEt hernet i€Ghboem Theget Systemo
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=]

- <Local> [10.14310.83.1.1) oK

Cancel

Search [Ethemet]...

Search [Fieldbuz). .

[]5et as Default

Connection Timeout (5]: 4 =

5. When t hRoute Biaahostarts, click ABroadcast

searcho

and then select the adapter to search for compatible devicesa n d

Enter Host Mame / [P | |

Refresh Status

Broadcast Search

cli:ck fAOKO
x

[]Intel(R) Ethernet Connection (16) 121941M 192,168.1.239 255,255.255.0
[]Realtek USE GbE Family Controller 192,168.1.238 255,255.255.0
[]Intel(R) WiFi 6E AX211 160MHz 10.75.12.64 255,255,254.0

QK

Cancel
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6. Selectthe PLCtoconnecttoandt hen AdHRoutkoamd t hen ACI oseo

Enter Host Mame / IF: | | Refrezh Status Broadcast Search
HostMame Connected  Address AMS Metld TwinCAT 05 Wersion  Fingerprint
Ce-3F43E4 & 1921681207 BGE3E7 22811 314024  ‘winCE (B0 47984455153EE 41757778757 2F2
CH-3F43E4 & 1921681207 5636722817 314024 ‘winCE (60 47984445153EE4175777E7a72F2E
< >
Foute Mame [T arget]: |C-3Fa3E4 | Route Name (Remote)l | GBMEWGRO1334
Arnzetld: |5-53- E7.228.1.1 | Target Foute Remote Route
Vitual AmsNetld [NAT) | | O Froject O Nane / Server
T . (®) Static (®) Static
et VCP 1> - () Temporary () Temporary
Address Info: |'I 32.168.1.207 |
(O HostMame (@ IP Address Advanced Settings [J Unidirectional

Connection Timeaut [z]: 5 =
t4au Fragment Size (kByptel: |0 = Add Route || Cloze

MMM f there is an Administrator password |[challer

Click i ¥soif the message below appears:

Active solution platform TwinCAT RT [x&4)' differs from new
target platform "TwinCAT RT (x26)'!

Change solution platform?

glMBFor brand new | PCs it is |likely that tthe runt
Et her CAT port hasndt bd@eHowts seiuman Bedkhoff SrRCe ection

If this doesndt all ow connect i @nconnettiviaRemothe | P ad
Desktop to ensure the connection to the PC is good. Then enter the IP address into the
AEnNt er Host andpresgenter/ | P: 0

Page 9 of 142



7. An optional step is to clean up any unrequired items from the project tree e.g. this

exampl e do e Safeb/ tC+, @ Yisidn ete To do this right click on the item and
selecth Hi de XxXxXx0.

Solution Explorer

Qe o-a| kL=

Search Solution Explorer (Ctrl+;) -

fa] Solution ‘MotionProject’ (1 project)
4 Ihi MotionProject
b @l SYSTEM
MOTION

E Cot Add Mew tem... Ins

VISIo "0 Add Existing ltem... Shift+Alt+ A
ANAL Rename

b= o
= Hide SAFETY Configuration

Solution Explorer

@8- o- 8| s
Search Solution Explorer (Ctri+;) P~

fa] Solution 'MetionProject’ (1 project)
4 “i MeationProject
b @l SYSTEM
MOTION
O PLC
= NV}
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n the,

Expand i $stemo i

giak onjfieRcefRil me & e

Solution Explorer ~ 0 x
WE-| o-a| s
Search Solution Explorer (Ctrl+;) P~
&1 Solution 'MotionProject’ (1 project)
4 Hi MotionProject
4 [ SYSTEM
_‘ License
| » @ Real-Time |
Tasks
=tz Routes
315 Type System
[E] TeCOM Objects
MOTION
Bl PLC
b Iy
Whenthepr oj ect settings tab appears, Select ARead
information on the number of processing cores.
MotionProject & >
Settings  QOnline  Priorties  C++ Debugger
Router Memory Global Task Corfig
Corfigured Size [MB]: 32 5 b amimal Stack Size [FE] G4KB
AMlocated / Available: 32/
Available Cores
Shared / |solated: 1 =0 [ Read from Tanget I Set on Tanget
Core RT-Core | Base Time | Core Limit
0 [ Default 1ms ~ls0%
Make sure the TwinCAT is in Config Mode by clicking on in the tool bar and then
click iOKowhen prompted withthei Rest art Twi nCAT sysmméssage: i n Conf
TcXaeShe =
e Restart TwinCAT System in Config Mode
Failure to do thismay resultint he A Scano feat urCd ikekd Mmigo gr ke ed
iActi vat epobupee Runo
TcKaeshe
0 Activate Free Run
Yes Mo
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4 Setup an EtherCAT AoE connection from the PLC to the drive

An EtherCAT AoE (ADS over EtherCAT) connection allows communications between the drive(s) and
the Connect PC tool in systems where the only communications connection to the drives is EtherCAT.

In the latest version of Connect it is possible to access the drive using the EtherCAT masters AMS

network ID:
Quick Scan
) Q a Q
Scan Ethernet Scan TwinCAT Scan Scan serial
network ADS network BluetoothLE RTU network

TwinCAT: AMS Net ID
169.254.29.230.3.1 o

Scan Results

Select a scan to perform from the options above.

1.

Expandthefil / O60 category in the
i Scda:n

Solution Explorer * @1 X
At o-a|p-
Search Solution Explorer (Ctrl+;) P~

fa] Solution 'MationProject’ (1 project)
4 Ha MotionProject
4[] svsTEM
A License
b @ Real-Time
f& Tasks
=f= Routes
¥i5 Type System
TcCOM Objects
MOTION
PLC

ﬁﬁ Mappir 1 Add Mew Item... Ins
*3  Add Existing ltem... Shift+Alt+A
Rename

Add Mew Folder...

Export EAP Config File

Paste Ctrl+V
Paste with Links

(- 2 \
Scan Ethernet network Scan all
via gateway/EoE networks

proj ect andrseaeet,

EIINIM Ifi Scasmyd eyed out, put Twi n @ressingthe fofio®iogn f il g O

button .

2. Click OK on the message below:

TcKaeShe i

HINT: Not all types of devices can be found automatically

oK Cancel

and

mo d e
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3. Select the A(EahdrCA@hocdevskc®OKO.

! Clewics b
Device 3 [EtheriCAT]

[PCINT 2152542] oK

Cancel

Select All

Unzelect All

4. Make sure the Control Techniques drive has a suitable Ethernet cable connecting the drives
Et her CAT port to t helosetBedPtCofen furetio@itylthe priver nbust
be either a Unidrive M or a Digitax HD.

5. Next, TwinCAT will prompt the user to scan the network for boxes. In this context, boxes
means EtherCAT devices connectedtothe PLC6 s Et her CA Th ¥potoradcept thisl i ¢ k

o Scan for boxes

Yes Mo

If there are any issues connecting to the target drives, the ESI files in TWinCAT
may not match the firmware in the EtherCAT interface on the drive. The ESI file must
match the firmware of the EtherCAT module. Section 10.5 How to u pgrad e EtherCAT
Firmware for details on how to update the firmware.

6. Whenthe axisisfoundthei Et her CAT dr i v e ( shpwnaTHisigeidedsfad i al og i s
PLCopen which requiresthe NCi Conf i gur ati ono. Select this and t|

Append linked axiz to; (®) ML - Configuration oK
() CMC - Configuration

Cancel

Page 13 of 142



7. When the scan process is completed the PLC/IPC ADS address, (used by Connect), may be

located. Double click on the EtherCAT network Master in the Solution Explorer,e . g . AiDevice
20, and then select AMBpetwdrElDher GAVent albxt The fANet |
Solution Explorer MAIN.Motion MAIN VE]
ﬁ 0. '| @~ & | }'IEI General Adapter | EtherCAT | Online  CoE-
Search Solution Explorer (Ctrl+;) o
Netid: [169.25429.230.31 |
fa] Solution 'Dual Drive Rig' (1 project)
4 ] Dual Drive Rig Datarate: | 100 MBi/s |
bl SYSTEM
b MOTION
3 PLC
p ]
4 *E Devices
|% = Device 2 (EtherCAT) | fame  Cmd  Addr Len
- .
- |'w'laFI?\.IF.CIH'IQ'Sk‘l SAF - Device 2 (EtherCAT) 1 .D NoF o 00300 4
w5 NC-Tasl - Device 2 (EtherCAT) Mo  ARMW  (x0000 30910 4
@ MC-Task 1 5AF - Device 2 (EtherCAT) Info .D LRD 05000000 ]

ZIINIM The EtherCAT port device number varies between different PLCs, depending on
the network ports available. In general, the port required will be described as Device (n)
(EtherCAT).

8 Click the AActivate Configurationo button and the
dialog appears:

-o-o R X Ea §

.oaded) - ; E|E# |'-ﬁ

Relea

Project: | MotionProject I |
Target: CX-3F43E4 |

[ ] Autostart PLC Boot Project(s)

CK Cancel

Click AOKO on the fARestart Twi nCAT in Run Modeo d
TcKaeShe 4

o Restart TwinCAT System in Run Mode

OK Cancel
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9. If the system is operating properly the status Icon in the bottom right corner of TwinCAT will
show a green box with a rotating cog:

SIS Toolbox

EJ

10. Communications will now be running and Connect will be able to search for the drive(s) on
the EtherCAT networkusi ng t e ffrdent Isd ep 7

Quick Scan
Q Q Q Q & Q
Scan Ethemet Scan TwinCAT Scan Scan serial Scan Ethemet network Scan all
network ADS network BluetoothLE RTU network via gateway/EoE networks

TwinCAT: AMS Net ID
160.254.29.230.3.1 o

Scan Results

Select a scan to perform from the options above.
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5 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 t

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 Control Techniques Support Suite.

Connect

(- "
0 2025 Nidec Contral Technigues Ltd, All rights reserved. u""dEL Drives

3. When Connect o p eprojectfsom hetvork scandl e w

Q

MNew project from
network scan

4. Select the communications type, such as ADS, to scan that network and locate the drives to
be configured:

Quick Scan
Q Q Q Q & Q
Scan Ethemnet Scan TwinCAT Scan Scan serial Scan Ethernet network Scan all
network ADS network BluetoothLE RTU network via gateway/Eok networks

TwinCAT: AMS Net ID
169.254.29.230.3.1 ﬂ

Scan Results

Select a scan to perform from the options above.

RIININ Section 4 Setup an EtherCAT AoE connection from the PLC to the drive
shows where to get the EtherCAT AMS Net ID / ADS Network ID in TwinCAT.
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5. When the scan completes all of the available nodes on the network will be found.

6.

Scan Results

New project with Add selected drives
selected drives to current p

@ Praject 'My Project 4' will be created in 'CA\Users\jonescOT\OneDrive - Nidec\Documents\Control Technigues\Connect Cobalt'

Mame: hdy Prcl_iect 4

Location: Ci\Users\jonesc0T\Onelrive - Nidec\Documents\Control Technigues\Connect Cobalt

Finished scanning for devices. (2 found.)

" Scanning TwinCAT ADS - 2 devices found

| Address Type MName Serial number
v 169.254.29.230.3.1:1001  Unidrive M700 123456789
v 169.254.29.230.3.1:1002 Unidrive M700 987654321

[gIINIM For this to be successful on an EtherCAT-based network, the Beckhoff TwinCAT

activated symbol highlighted in TwinCAT.

Give the project a meaningful name andthenc | i ck fiNew project with sel

New project with
zelected drives

@ Project "ADS TwinCAT' will be created in ‘C:\Users\jonesc01\CneDrive - Nidec\Documents\Control Technigues\Connect Cobalt’

Mame: | ADS TwinCAT

Location: C\Usershjonesc01\Onelrive - Nidec\Documents\Control Technigues\Connect Cobalt

Finished scanning for devices. (2 found.)

" Scanning TwinCAT ADS - 2 devices found

+| | Address ’ Type Name Serial number
v 169.254.29.230.3.1:1001 Unidrive M700 123456759
v 169.254.29.230.3.1:1002 Unidrive M700 987654321
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7. Whenthe projectopens,al | drives on the networ k whlukl

highlightonthe i On | i n e,dhe greemn dotnext to each drive node in the Explorer tree,
and the green border around the active tab page.

File Home View Tools

R BE 3 ¥ (£4(~» ¥ I @

Add Project  Upload Download Online | Upload Download Connection Set mod:

drive~ Owerview to project from project from drive  to drive settings  and regio
Project Drive - Unidrive M70D {169.25
Explorer oottt w 3 References (169.254...9.230.3.1:1001) X
ADS TwinCAT
Unidrive M700 (169.254.29.230.3.1:1001) O' T O R
@Unidriw M700(169.254.29.230.3.1:1002) Dirive Motor & Feedback
Configuration

This means that any changes made take direct effect in the drive.
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The first drive inthe E x p

|l orer | i st i s

sel ect e dpeaed.d

has

ADS TwinCAT ~ —~
. Unidrive M700 (169.254.29.230.2.1:1001) \ J O O O O O O \ J O O
@ Unicrive M700 (169.25428.2303.1:1002) Drive  Motor & Feedback  Brake References  EtherCAT Setup Limits  SaveParameters Auto-Tune  Motor BLoad  Performance Finalise

Configuration

Drive Configuration - (Unidrive M700)

Model | 03200050 v 075KW (5A) o
Mode |RFCS v .
[® nidrive M700 (169.254.29.230.3.1:1001)
v 8% Setup Region| 50Hz v =
Drive Cenfiguration
Wotor & Feedback Options
Breke
References
Slot 1 v
Limits.
Save Parameters - .
Auto-Tune
Motor & Load Inertia Slot3  |SHEtherCATV2 - || [
Performance Tuning
Finalise o
Onboard  Ethemnet v

> ¢ Ethemet
> (3 Options
> Eg Solutions
& Maintenance
W Oscilloscope
Cg: Terminal Overview
v [E Diagnostics
Drive Diagnostics
Destination Conflicts
Ornboard Scope
> = Parameters
[ parameter Referance Guide
> 1 Block Diagrams
> 10 Files

Restore to factory settings?

Inetia Tuning

Click the button below if you would like to setup the drive from default rather than continue with existing settings

Rl AN Rgl  Note: After defaulting, use the setup screens to make the changes you want then download to the drive.

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.

Has comms been lost after changing the drive mode? This might be because the
EtherCAT interface has V1 firmware installed which as a part of the start-up checks
includes the drive mode. V2 firmware removes this issue. If the drive mode is changed
the comms connection stops completely, i n

the Ether CA

uncheck t he

Solution Explorer

R Solution ‘Dual Drive Rig’ (1 project)
4 gl Dual Drive Rig
> @l SYSTEM
b @ MOTON
4 {rc
4 [} Dual Drive Rig
4 E] Dual Drive Rig Project
. Extemnal Types
b [ References
b 3 DUTs
[ GVLs
4 [y POUs
b (24 Function Blocks
b 3 Functions
4 i) MAIN (PRG)
[ EGB Test
R Motion
3 VIsUs
23 Dual Drive Rigtme
b Gh PicTask (PlcTask)
O} Dual Drive Rig Instance
« @vo
4 % Devices
4 ¥ Device 2 (EtherCAT)
*® Image
B |mage-Info
2 SyncUnits
Inputs
W Outputs
@ InfoData
b % Drive 2 (Unidrive M700 RFC-5)
4 % Mappings
a7 NC-Task 1 SAF - Device 2 (EtherCAT) 1
") NC-Task 1 SAF - Device 2 (EtherCAT) Info

v v v

Twi

T drive nodes,

AR IR Al Dual DriveRig + > LRI MAIN

nCAT,

and
add the nodes in their new mode, and then activate the configuration. Alternatively,
ACheckfiChedkcRe Cioslie@an aNdmber 0
configuration. See also section 10.5 How to u pgrad e EtherCAT Firmware .

to 0
right

change
t hen

[ Set Mutipier (Reg. 400h):

General| BherCAT |DC ProcessData Pic  Slots  Statup CoE-Onine AoE-Oniine Onine
2L Top: Unidrive M700 RFC-S
Product/Revision: 16974082 / 13619969
Auto Inc Addr 0 ]
BheCAT Addr: (] [1001 : I Advanced Settings. |
= General Behaviar:
Behavior
Timeout Settings Statup Checking State Machine
Identification Check Vendor id Auto Restore States
FMMU / SM [ Check Product Code (] W for WeState is Ok
Mm\l:::nmmand; [JCheck Revision Number [ Reini after Communication Emor
4 Distributed Clock EALog Communication Changes
& ESC Access [ Check Sedal Nurmber Frnal St
[ Check ldentfcation @0P () SAFEOP in Config Mode
Process Data OsaFEOP OPREOP  OINIT
| [J Use RD/WR instead of RW Info Data
Include WC State Bt(s) & include State
I [ Frame Repeat Support [ include Ads Address
{ [JCear Invald Input Data [ nclude AoE Netld
{ [Create SM/PDO Varisbles A include Channels
i Genenl A include DC Shift Times
Mo Ao [include Object ki
] Wetchdag

[] 5et SM Watchdog (Reg. 420h)

[] Set PDI Watchdog (Reg. 410h):

OK Cancel

4
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The guided setup section is selected by either the fi Bixtoand fi Bckobuttons, or by directly
selecting a section by clicking on the circle section markers.

Drive Motor & Trake References  ENerCAT Setup Timits Tave Paramelers  AUTO-Tune  Motor & Load  Performance Finalise
Configuration Feedback nertia Tuning

When finished, c | i c kovditiNteexmiotor and feedback setup.
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9. Setup the motor and feedback doe vpiacgee .o nT hteh er efigMioi troerc
for the motor and feedback device will be available on the motor name plate or the technical
data sheet for the motor.

C mmmm

g

nfiguration Feedback

Motor Search

Q Enter the motor model number or a custom motor name: Save Export
.
hd Delate Import
Motor Setup Feedback selection
Motor Type |Permanent Magnet Seno v . Fesdback Mode | Feedback device ¥ - Motor Control Feedback Select |P1 Drive -
Summary | Advanced | Auto-tune
Feedback type
Rated Current 1200 T v|A -
L) y
P1 Device Type [AB Servo v - © Rf.t::'m
Rated Voltage 230 D~V L]
Basic | Advanced | Eror Detection
Rated Speed 300000 T~/ rpm -
P1 Supply Voltage 5V v »
Number Of Motor Poles 6 + Poles =
P1 Termination Select 10~ =
Volts Per 1000rpm 98 T ovlv [l
P1 Rotary Lines Per Revolution |4096 . ~ n
Torque Per Amp 160 7 v/ Nm/A =
P1 Rotary Turns Bits 16 0~ -

Thermistor Setup

Thermistor Connection Drive P1 v .
Thermistor Fault Detection | Temperature v -
P1 Thermistor Type DIN4082 v -
P1 Thermistor Reset Threshold | 1800 ~ 0 .
P1 Thermistor Trip Threshold 3330 0 v 0 .

The user must configure the motor, feedback device and thermistor setup here.

Help is provided throughout Connect using small help trigger squares ®:

Summary | Advanced = Auto-tune

Feedback selection

Rated Current 210 0 ~|A ]
Feedback Mode | Feedback device v u Mot
Rated Voltage 230 O v|v )
Rated voltage
Mumber Of Motor Poles | & : Pales L]

This is set to the motor name plate rated voltage in a.c. rnm.s volts (V).
Rated Speed 3000.00 : | rpm u|| For inductipn r?‘loto.rs the rated voltage changes.depe.ndent on whether
the motor is wired in Star, (Y), or Delta, (1), configuration e.g. a commoen
configuration is 400V in Star (Y) and 200V in Delta (A). For a servo

ol =lPerg] 00pm %8 v vV - motor, in most cases the drive default is fine as this parameter does not
have an effect unless field weakening has been enabled.
Torque Per Amp 1.60 : ~ | Nm/A L]

[IINIK 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

O ......... . ........ O ........................... O ......... OOOO

Motor & Reh c Et
Feedback

Motor Search

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

0671 -
CT Dynamics, 067EDA300XAFMA, 10 poles, 220V, 3000rpm, 1.5A, No Brake, Custom, Key, Heidenhain ECI1118 EnDat 2.1 18-bit, DIN44082

Mot C7 Dynamics, 06TEDA300SAFMA, 10 poles, 220V, 3000rpm, 1.54, No Brake, Single Cable, Key, Heidenhain ECIT118 EnDat 21 18-bit, DIN&4082

CT Dynamics, 067EDA300SAFMC, 10 poles, 220V, 3000rpm, 1.5A, No Brake, Single Cable, Key, Heidenhain ECI1118 EnDat 2.1 18-bit, KTY84.130
T Mo smies ARTEMAINNCAADA 10 anlar WA INONenen 18A Kl Deaka Cinnla Fabla Var Darahiar 3 nalas A& Allis NINAINGY 7
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It is possible to save a motor and encoder configuration for later use; these are searchable too.
Motor Search

O\ Enter the motor model number or a custom motor name: Save Export

Delete Import

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), change the
thermistor connection to Analogue 3.

Thermistor Setup

Thermistor Connection Analogue 3 v u

Analog Input 3 Mode Thermistor 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 wher e t he @A Mot o took&likd-e ed b ac k
the example below:

~ ~ O O O O O
s =i Feedback b

Parameter values have been loaded from the digital motor nameplate. Values ffected are highlighted in blue.

Motor Search

Q Enter the motor model number or a custom motor name: sz ErpE
.
s Delete Import
Motor Setup 067EDA300XFMAO05140-SRBS (124600122) Feedback selection
Motor Type | Permanent Magnet Servo v . Feedback Mode | Feedback device ¥ = Motor Control Feedback Select |P1 Drive ¥ .
Summar Ad d | Auto-tt
ry | Advanced | Auto-tune Feedback type
Rated Current 1500 C v A -
P1 Device Type | EnDat v . @ ;Rf“”y
Rated Voltage 20 L ov|v = near
Basic | Advanced
Rated Speed 300000 £ | rpm -
P1 Supply Voltage v v .
Number Of Motor Poles 10 3 Poles L]
P1 Auto-configuration Select |Enabled v .
Volts Per 1000rpm 57 v -
P1 Comms Baud Rate M v Baud .
Torque Per Amp 093 T v Nm/A -

Thermistor Setup

Thermistor Connection Drive P1 v -
Thermistor Fault Detection | Temperature ~ -
P1 Thermistor Type DINM082 -
P1 Thermistor Reset Threshold | 1800 & |0 -

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 fi Bcoder typeodfields are also configured
automatically.

When f i ni s he domove toithe lrakdishtepx t o
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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 can 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 controlled by either the motor or the mechanical brake. It is typically used in hoisting

applications. For the majority of applications, assigningthe i Br ak e CrakeRe b é as 80

Output, setting the time for the braketophy si cal ly rel ease t:Pest-1 oad in
brake Release Delayo, and t happlytandrhe@dtfetoadint he br ake
ABrake Control: iBsufidieat Apply Del ayo

Brake (169.254.29.230.3.1:1001) X ~

Save Parameters Auto-Tune M Load

Dynamic Braking Resistor

Is 3 dynamic braking resistor fitted? v/

Braking Resistor Resistance 200 v|0 O The resistor must be connected between the BR terminal and +DC.
Itis recommended to fita thermal protection device.

The minimum braking resistance for this drive is 22 0

The brakes instantaneous power rating is 7.7 kW

The brakes continuous power rating is 1.5 kW.

Braking Resistor Rated Power 0050 5 v|kw .

Braking Resistor Thermal Time Canstant | 3300 0 | 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 & mechanical brake fitted? |v|

Terminal Invert  Parameter

A rone v] Brake Control: Brake Release
) External Brake Released Indicator

Mechanical Brake Control Settings

Brake Control: Brake Apply Speed 5 2 v rpm L]
Brake Control: Brake Delay 107 vis (]
Brake Control: Post-brake Releass Delay (1.0 0 v s L]
Brake Contrel: Brake Apply Delay 105 v|s L]

For more information on the mechanical brake controller logic and timings see section 11.1
Mechanical brake controller logic

When f i ni s he domowve toihe feferénbeeseatup.o
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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 increased and may be adjusted from this

page.

References (169.254...9.230.3.1:1001) X >

Qe Qe Qe Qe Q)

1 uning

Reference Source

Select the reference to control the motor | Motion Control over Fieldbus v L Reference source automatically set to Mation Control over Fieldbus due to presence of fieldbus option
Profile Setup
Maximum Reference Clamp | 30000 o v rpm = Minimum Reference Clamp | 0.0 S v mpm =

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

When f i ni s h e domove toithe kthefCNTesgtupo
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12. 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

O Qe QO @O OO 000 mmmm

EtherCAT Setup Limits Save Parameters  Auto-Tune otor & Load  Per

Configuration

Easy Stop

Easy Stop allows the drive to be stopped using a pre-defined deceleration rate if a digital input s activated or if EtherCAT messages stop being received by the drive.
The stop is handled 5o that any pasition following error is removed when the stop is activated.

Do you want to canfigure the Easy Stop behaviour?

Easy Stop Mode =
Easy Stop Deceleration Rate | 0.200 7 | 5/1000rpm n
Zero Speed Threshold 5 2 vimpm =

Network Loss Behaviour

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

Controlled Stop Network Loss Threshold [0 [« -

Stop on a Digital Input

If you would also like to perform an casy stop on a change of state of 2 digital input, specfy the input below.
Terminal Invert

None A

When the fiEasy Stop Modeodo box is checked, the wuse
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, usingthei Easy St op Deceleration Rateo.

The AEasy Stop Deceleration Rat eHherCAT al so used wh
communications. The fAControll ed St op ONaweglaad khreshadtlsat Thr es h o
increases by 3 for every missed message and decreases by 1 for every received message. In
thisway,occasi onal mi ssed messages donodét affect the s
messages such as a broken EtherCAT comms cable will stop the axis.

The fi @ro speed thresholdois 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 f i ni s he domove toithe lkimit§iddtapx t o

13. The limits page allows the user to assign digital inputs to become hardware limit inputs. If the
appl i cat i on haldwaeslimit tleave the digital input assignments empty and move
to the next step.

Limits (169.254.29.230.3.1:1001) X

O Qe Qpeve

O ]

00

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 ne profiling.

Terminal Invert  Parameter

) Forward Limit Switch
Erone - Reverse Limit Switch

When f i ni s he domowe toithe avefPhrameters 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..8.230.3.1:1001) X

00000 o e 000 cmem

References  EtherCAT Setup to-Tune otor & Load  Perd
leferences  EtherCAT Setup Save Parameters  Auto-Tune otor & Load e

Save Parameters

®

Save
parameters in
drive

Backup

Backup to
Parameter 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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6 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:

Auto-Tune Motor & Load Performance Finalise
Inertia Tuning

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

1 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
0OHz 10 Hz 100 Hz

T Performance tuning and test mo wihdest mdvh ¢ostrolpg a g e
motion profile setup, oscilloscope, and tuning controls on a single page ideal for site
commissioning using a laptop.

O Qe QpreQpve Qs O Qe Qe Qe e O

Dive  Motor & Feedback  Brake Referonces  EtherCATSetup  Limits  SaveParameters  AutoTune  Motor & Load  Pperformance
Configuration Inertia Tuning
Oscilloscope Channels (Analog) | Channels (Digital) | Channels (Math) = Settings = Cursors | Triggers | Save/ Export | Notes
Start | Time/ Divis) [ 01003 Pre-remp Reference ~ | || ] M02001 Post Ramp Referenc v [ _| [ M02.001 Final Specd Referencv v | [ Mo4020 Percentage Load v .
1 T - - Stacking
) 105005 0. Bus Voltage ~ | ~ B 102003 Specd Error v|v Click to select a parameter  + Click to select a parameter  +
0, 0 &
9 E
P P Test Moves
= o]
ENES Take Drive Contral (@)
3 le
§6{5 ¢ 1K |« B > ]
5 5
£.08 ] F1 F2 F3 F4 Fs
o [
412 2]
T4
& 3{d 3]
3 |8, Application Motor Noise
£ 28 2 Profile Settings Tuning
1 11
P I P o pp———"
10 30 D vl
o] |« Bipolar?

Jogging [300 _ v |mpm  Accel Time 020 _ v s

E — =
g Profile [500 © v|rpm DecelTime 020 _ v s
E 53 Sramp (%) s
pri
T 49
g
o 34
&

13

00s 1.0s 205 305 40s 505 60s 7.0s 8.0s 9.0s 10.0s

(s

i1 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
AiTer mi nal Overviewo. in the device explorer

@ Unidrive M700 (169.254.29.230.3.1:1001)

v 5:1}3 Setup
Drive Cenfiguration
Motor & Feedback
Erake
References
Limits
Save Parameters
Auto-Tune
Motor & Load Inertia

Performance Tuning

Finalise
» €% Ethernet
> (=& Opticns

» E‘;:; Solutions

27 Maintenance

1"# Cscilloscope

|E.= Terminal Overview

Unidrive M700

Polarized connector: T1 - T11 Polarized connector: T21 - T31

Terminal Terminal Function Invert Mode Mapped Parameter State Terminal Terminal Function Invert  Mapped Parameter State
24V Supply Input MO00.000 Parameter mm.000 v| @ |ﬁ 24V Supply Output |[¥  [moo000 Parameter mmooo ~| @
+10V Qutput R o001 M10.003 Zero Speed ~ @
Analeg Input 1 Veit v [M01.036 Analog Reference 1 v EEA oigii002 M10.033 Drive Reset v o
Anslog Input 2 Veit v [M01.037 Analog Reference 2 v R oigiti0 03 M06.030 Run Forward v o
Analog Input 3 Volt v | MD0.000 Parameter mm.000 + EXE) vigitl input 04 M06.032 Run Reverse v 9
Analog Output 1 M03.002 Speed Feedback XD oigital input 05 MO01.041 Reference Select Flag 1| @
Analog Output 2 M04.002 Ig v X2 oigitsl input 05 MD06.031 Jog v 9
o
Polarized connector: T41 - T42
Terminal Terminal Function  Invert  Mapped Parameter State

DRGPPN Relay Output

M10.001 Drive Healthy ~ | @

SIA\E=IR# Remove power from the drive before attempting to modify the drive or motor
electrical connections.

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-tuneby pressing AStart Autot

Auto-Tune (169. v
) M e I ) e O
() | v / s \ Next —>
Drive Motor 8 Feedback Brake Setup Limits Save Parameters  Auto-Tune Performance Finalise
Configuration 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 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 = Select the motion direction: @ Forwards | Backwards .

Auto-Tune Test

Drive Motor & Feedback Brake ences  Eth etup Limits Save Parameters  Auto-Tune  Motor &lload  Performance Finalise Back j§ Next =

a Tuning

Configuration I

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 motion may occur under full torque. Please take sny sppropriste safety messures in caze 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 5TO Terminal

The test takes approximately 30s to complete

Q

Performance
Tuning

Drive Motor & Feedback Brake Limits

Configuration

Auto-Tune

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 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 ~ = Selectthe motion direction: @ Forwards | Backwards .

Auto-Tune Test

Stop Auto-tune

Auto-Tune
Auto-tune in progress

Page 29 of 142



When the test completes, the drive must be disabled by removing 24V from the STO input.

Drive Mator & Feedback ke 2 Limits Save Parameters  Auto-Tune  Motor&load  Performance
Configuration Inertia Tuning
Auto-Tune

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

Finalise

WARNING! For safety reasons, even though an Auto-tune fype 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 Auta-tune type: | Rotating v = Selectthe motion direction: (@ Forwards () Backwards .

Auto-Tune Test

Stop Auto-tune

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

The electrical property autotune is completed. Cl1 i ck next t
inertiaodo page

Drive Motor & Feedback tup Limits Save Paramefers  Autg-Tune  Motor & load  Performance
Configuration Inertia Tuning
Auto-Tune

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

OO. ......... O ......... O ......... O

Finalise

move to

WARNING! For safety rezsons, even though an Auto-tune type says it is stationary, the motor should be treated s 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  Backwards .

Auto-Tune Test

Start Auto-tune

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

Auto-tuned values:

| Parameter Caption Categories Value
03.025 Position Feedback Phase Angle Autotuned Perameters 2183 °
04013 Current Controller Kp Gain Autotuned Perameters 111
04014 Current Controller Ki Gain Autotuned Perameters 1949
05016 Minimal Movement Phasing Test Angle 0.000°
05.017 Stator Resistance Autotuned Parameters  3.932831 00
05.024 Ld 9.595 mH
05.059 Maximum Deadtime Compensation Autotuned Parameters 0750 ps
05.060 Current At Maximum Deadtime Compensation Autotuned Perameters 153 %

Source / Destination
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4. The fAMotor and Iconfguresi tes to neasuke thp mogoeand 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 fiMlechanical Load
Test L ev dflthe tedt fails to Mentify the inertia, increase the mechanical load test in
steps of 5% up until 20% is reached.

OO oo Trer=e

otor & Feed Limits SaveParameters  Auto-Tune  Motor&Load  Performance Finalise
Configuration 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 inertiatestbyc | i cki ng -thiBnead t Aut o

O Qe Qe Qe Qe Qe Qe Oy e Qe O

Drive Motor & Feedback ~ Brake eferences  EtherCAT Setup Limits Save Parameters  Auto-Tune  Motor& Load Performance Finalise
Configuration 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 m  Select the motion direction: @) Forwards () Backwards = Mechanical Load Test Level |50 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

Drive

Brake References  EtherCAT Setup limits  Save Parameters Auto-Tune  Motor & Load  Performance Finalis

........................... Qe QGO Q)

Configuration 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 methad:

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 (52 ~ | % .

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 References EtherCAT Setup 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 motor, the drive needs to know the motor and load inertia. This can either be entered
manually or by perfarming 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 metion direction: ‘@ Forwards Backwards - Mechanical Load Test Level |20 J ~ | % -

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 omplete. Qunchagdlext t o move

\J J
! Motor & Feedback  Brake References n Limits  SaveParameters AutoTunc  Motor&Load Performance Finalise Back j§ Next —

Inertia Tuning

Motor and Load Inertia

To get the best performance frem the motor, the drive needs to know the motor and lead 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 |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 | 0.00017 kg
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5. TheiPer f or mance

Tuningo

page

p r o v jogtiensed for laptep

use, that are used to commission the drive and motor. The different sections of the tool are

described below:

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

place:

Drive Motor & Feedback

Configuration

Oscilloscope Channels (Analog)

Channels (Digital)

Stat | Time/ Divis) B 101,003 Pre-ramp Reference v

Channels (Math) | Settings

Limits

| [l 102001 Post Ramp Referenc v (v

Save Parameters

Cursors | Triggers

Auto-Tune

Save/ Export | Notes

. M03.001 Final Speed Referen: v

Performance
Tuning

<

Finalise

MO04.020 Percentage Load v

1 "
.MUEDDSD.z.EusVnItagEV v .MG}.DGSSpudErmr v v Click to select a parametar v Click to select a parameter
10 10
9 9
ey Test Moves
£ Take Drive Contral
= 71s 5
Sl
§6{g 6 < 4 b
3, g, Fl 2 R
- e
PR
¥4
&ald 3
3%, Application
[ Profile Settings
1 1
n N ],Jmﬁlespeedwa \
10
9 |« Bipolar?
8
- Jogging | 300
E ! ~
g Profile 500 ~ ~|rpm
E . Sramp () ©*
w
v 4 i
11
a3
w
1
0
0.0s 10s 20s 3.0s 4.0s 5.0s 6.0s T.0s 8.0s 9.0s 100
Current Limit Active Q At Speed Q Final Speed Reference 0.0 rpm Current Magnitude
Inh ZeroSpeed @ Dc BusVoltage 339 V Speed Feedback 0.0 rpm

Favourites /
Stacking

&

Motor Noise:

30

Tuning

~|mpm  Accel Time 020 © ~

Decel Time 0.20 ~

s

0.000 +

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

Drive Motor & Feedback Save Parameters  Auto-Tune Performance Finalise
Configuration Tuning
Osdilloscope Channels (Analog) | Channels (Digital) | Channels (Math) | Settings = Cursors | Triggers | Save/ Expart | Notes
Stt - Time/Divts) () M01.003 Pre-ramp Reference v [ 1102001 post Remp Referenc v v [ M03.001 Final Specd Referenc v | [ M04.020 Percentageload  ~ —
1 oo Stacking
. M05.005 D.c. Bus Voltage ¥ | v . M03.003 Speed Error v v Click to select 2 parameter  ~ Click to select a parameter  ~
10 10 E
9 9
- - Test Moves
£ 81E Toke Drive Control (@ )
5 E
= 71= 7]
8 1y
§ 645 64 1< < > >l ]
L
g s{% 5] F1 F2 F3 F4 F5
= 5
PRI
IR
& 3ld 3]
T ) I3 51 Application Motor Noise
i a Profile Settings Tuning
1 1
n o Jfrofilc speed +ve  \
0 30 2 9
94 | | Bipalar?
e
- Jogging| 300 _ | rpm  Accel Time | 020 | vt
£ 74
E . Profile |500 v |rpm DecelTime 020 | |
g o Sramp (%) .
E®
© 44 .
¢,
o 33
@
13
o T T T T T T T T T
0.0s 1.0s 20s 305 403 505 60s 7.0s 8.0s 9.0s 1005
(x
-l
Current Limit Active " ] At Speed Q Final Speed Reference 0.0 rpm Current Magnitude ~ 0.000 +
Zero Speed [*] D.c. Bus Voltage 339V Speed Feedback 0.0 rpm
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Test move commands i enable the test controls, jog forward / backwards, automatic running
as a tuning reference.

Drive  Motor & Feedback  Brake References  EtherCAT Setup Limits  SaveParameters Auto-Tune  Motor&load  Performance Finalise Back

Configuration Inertia Tuning
Oscilloscape Channels (Analog) | Channels (Digital) | Channels (Math) | Settings | Cursors | Triggers | Save/ Export | Notes
Start | Time/ Div(s) . M01.003 Pre-ramp Reference v | | . .Muzo(n Post Ramp Referenc v [v/| .. .Mas.nm Final Speed Referen: v v .MMOZDPEV(EM&QE Load v l..) |Favouritess
I Stacking
.MUS.DUE D.c. Bus Voltage v | v/ . .Muzmaspeed Error Vvl Click to select 2 parameter Click to select a parameter v
0, 10 N
H EE
zal= Test Maves
3 £ Take Drive Control (@)
e
S
§olY ] K 4 > > =
I ls Fl F2 F3 F4 F5
T s{g 59
] [
R EE
@ E
& 3{e 3]
5,08, Application Motor Noise
i e Profile Settings Tuning
1 14
N o I;’mﬁ\espeed =\
10 30 5 s
9 |« Bipolar?
]
- Jogging 300 | v |rpm  Accel Time 020 | v
E 7
g Profile |500 O v rpm  DecelTime 020  v|:
= .
£ 5 Sramp (%) ES
wi
v 44 v
1
o 34
“
14
0
00s 1.0s 20s 3.0s 405 505 60s 705 8.0s 20s 1005
L3
a

Current Limit Active Q At Speed Q Final Speed Reference 0.0 rpm Current Magnitude  0.000 ¢
Inhibit ZeroSpeed @ Dc BusVoltage 339V Speed Feedback 0.0 rpm 593

Commissioning tabs 1 configure the test move motion profile, speed and position loop tuning,
application optimisation controls, and noise optimisation controls.

Drive  Motor & Fecdback  Brake References  EtherCAT Setup Limits  SaveParameters AutoTune  Motor&load  Pperformance Finalise Back

Configuration Inertia Tuning
Oscilloseape Channels (Anzlog) | Channels (Digital) | Channels (Math) | Settings | Cursors | Triggers | Save/ Export | Notes
Start | Time/ Divls) . M01.003 Pre-ramp Reference ~ | | . MO2.001 Post Ramp Referenc v v/ . M03.001 Final Speed Referen: v (v __ . M04.020 PercentageLoad > (.| | payourites /
1 oo~ Stacking
.Ml]S.EI]ED.(.EusVoIlag!" vO[ .MUED(BSpeedErmr vV Click to select a parameter v Click to select a parameter v
0, 10 N
9 94
Tal= s Test Moves
EEIE Take Drive Control (@ )
< L1E 4]
v
g
§olY ] K | 4 | >3 =
I ls
g 5] 5] F1 F2 F3 F4 F5
e [4
e
@ E
& 3{e 3]
_E 5 % 51 Application Motor Noise
i *le Profile Settings Tuning
1 1]
B o I;’mﬁ\espeed =\
10 30 0 v
9 |v Bipolar?
]
— Jogging 300 _ - |rpm  Accel Time | 020 _ v
E 7
£ Profie |500 v rpm DecelTime 020 | v|:
E 5] Sramp () =
i
T 44 '
1
o 34
@
IE
0
00s 1.0s 20s 3.0 405 505 60s 705 8.0s 90s 100
L]
(3

Current Limit Active " ] At Speed Q Final Speed Reference 0.0 rpm Current Magnitude  0.000 +
Inhibit ZeroSpeed @ D.c BusVoltage 339V Speed Feedback 0.0 rpm 593
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Status control i Shows key values, drive status, trip data and resetting.

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

Configuration Inertia Tuning
Oscilloscope Channels (Analog) | Channels (Digital) | Channels (Math) | Settings | Cursors | Triggers | Save/ Export | Notes
Start | Time/ Div(s) . MDO1.003 Pre-ramp Reference v || _ . MO02.001 Post Ramp Referenc v | v/ _ . M03.001 Final Speed Referen: v v _ . M04.020 Percentage Load ||| | pouourites £
1 o> Stacking
.Musms D.c. Bus Veltage ¥ | v | .MOEDU3Speed Error vivl Click to select a parameter ¥ Click to select 2 parameter
10, 10 ~
9 9
=al= Test Moves
£°18 Toke Drive Contrsl (@)
3T =7
o
g
3 E 5 K < b >l ]
5 ] Fl F2 F3 F4 F5
g 5{g 5
e 4
34|z
w E
&d 3
TEu 5 § B Application Mator Noise
T e Profile Settings Tuning
1 1
o o [/mﬁle;pemwe \
10 30 3 vs
9 |, Bipolar?
8
. Jogging 300 | v | rpm  Accel Time [020 | v <
E 7
g Profile |500 | v|rpm Decel Time [020 & |
£ 6
o .
g s Sramp (%) o
W
A e o @ s
8
o 3
@
2
1
[
00s 1.0s 20s 305 40s 505 60s 7.0s 8.0s 20s 1005
®
113
Current Limit Active Q At Speed Q Final Speed Reference 0.0 rpm Current Magnitude  0.000 /
Inhibit ZeroSpeed @ Dc BusVoltage 339V Speed Feedback 0.0 rpm
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6. 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. Clickonfi Take Dri ve Control o
apply 24V to the STO input.

Take Drive Contral

K | d > >l u

Test Moves

F1 F2 F3 F4 F5
Application Motor Moise
Profile Settings Tuning

| ‘roﬁle speed +ve \
30 O ovls
|‘/ Bipolar?

Jogging | 300 v |rpm  Accel Time | 0.20 Ve
Profile | 500 v |rpm  Decel Time | 0.20 =g
Sramp (%) ™ 3

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 o
I < B >l u

F1 F2 F3 F4 F5
Stopped
Application Motor Moise
Profile Settings Tuning
| froflle speed +ve \
30 O ovs
| +| Bipolar?
Jogging | 300 . ~ | rpm  Accel Time 020 [ ~
Profile | 500 . ~ rpm  Decel Time 020 [ ~
Sramp (%) ™ e
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Select the Tuning tab, andthens el e ct @A B a n dThis wiltgivemodecat &uning
suitable for many applications, with headroom to increase the gains further if required.

Test Moves

Release Drive Control Q

1< < > 21 |
F1 F2 F3 F4 ES

Application hotor Moize
@) Bandwidth Manual

Dampened Stiff

Response Response
OHz 100 Hz v
Speed loop P gain 0.0075 ~ | s/rad
Speed loop | gain 0.66 v | 1frad
Mator Inertia 000017 v | kgm®

Enable Inertia compensation? Off
‘ K
L]

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

Start | Time/ Div(s)

>1$v

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 settheAi Change Mot or Direc
control t .dRe-apRlg24¢to theeSTO terminal and verify that the motor direction is

now correct when jogging forward.

Profile Settings Tuning
Application I Motor Noise
Current limit 1750 7 v | %
Stop Mode Ramp  ~
Deceleration mode Standard «

Held zero speed when enabled? || On

Change motor direction

MNormal ~

Mormal

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:

< P

F2 F3

It is recommended to start with a slow Run speed and then gradually increase to make sure
t he axi s does onthe firat 'yw Ene dperd carfi bee mcreased while running but
bear in mind that the higher the speed, the further the axis will travel.

Application Motor MNoise
| Profile Settings | Tuning
| froﬁle speed +ve \
30 D s
|v’ Bipolar?

Jogging | 300 7 ~|rpm  Accel Time | 0.20

Profile Decel Time | 0.20

Sramp (%) © e

L€ 2
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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 i
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:

NS N A S N NS . O « Back | Next >
Motor & Feedback Brake References Limits Save Parameters Auto-Tune Performance Finalise
Tuning
Oscilloscope Channels (Analog) | Channels (Digital) | Channels (Math) | Settings | Cursors | Triggers | Save/ Export | Notes
st Time/Divty [ M02.002 Specd Feedback v [ M03001 Final Speed Reference || [ [M04.020 Percentage Load v B M05.005 D Bus Veltage  ~ |~ —
’ 1 > Stacking
[ 03,003 Speed Eror v v .. [l 32008 AMC Position Error | ~ Click to select a parameter v Click to select a parsmeter v
500 600 BN
400 ﬂ/\ﬂ'"* -— —— W — | Test Moves
E a0, 40 Release Drive Control (D)
£ 3
0
§ 2018 oo I< Bl >l
§ 1004y
5 H Fl &) F4
s 0 0
o< T
ERECER Running Forward
S oo | B 20
a 1 ‘ Profile Settings | Tuning | Application | Motor Noise:
F 300 {%
2 0 -400 Speed Loop
-400 {/\J\ tw,\ f\,\ Bandwidth (@) Manual
500 600 Dampened stiff
Response Response
150} OHz 10Hz 200 Hz v
100) Speed loop P gain 00100 [ | sfrad
E 50 Speed loop | gain 100 5 v|1red
1 E Motor Inertia 000102 2 kgm?®
1E 0 Enable Inertia compensation? || Off
is
& 50
ie
&
17 100
-150
Position Loop
3.0s 40s 5.0s 8.0s 7.0s 8.0s 9.0s 10.0s 11.0s 12.0s 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 fBandwidtho
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:

N N~ o~ -t et s O ¢ Back | Next —>
Motor & Feedback Brake References Limits Save Parameters Auto-Tune otor & Load R Finalise
Inertia Tuning
Oscilloscope Channels (Analog) | Channels (Digital) = Channels (Math) = Settings = Cursors | Triggers | Save/ Export = Notes
Start | Time/ Div(s) [ 1103002 Speca Feedback v|vl.. [} Mo3.001 Final Speca Reterence v (v .| [ M0a020 percentage Load v .. [ vos00spe Busvoitage v | v Favourites /
1o~ - Stacking
. M03.003 Speed Error v v . M39.008 AMC Position Error | v Click to select a parameter ~ Click to select a parameter ~

x
500 500 (N
100 400 Test Moves

E 300 20 Release Drive Control (D

= E

@ 200 200

; E 1< >l
10045 100

5 _53 F1 F3 F4 F5

s 0 0

< ki

g 100 -100 Running Forward

2 T

o200 200 .

w g Profile Settings | Tuning | Application | Motor Noise

8 -300 4 -300

= Speed Loop

% a0 400 @) Bandwidtn | () Manual

500 500 Dampened stift
Respanse Respanse
EI orz 100 Hz 200Hz v
';_ m Speed loop P gain 02198 . ~| sfrad
1 .E":L 2 Speed loop | gain 2752 O | ifmd
1 ‘E’ Motor Inertia 000102 3 kgm®
iE 0 Enable Inertia compensation? || Off
i3
&
i a0
-60
Positian Loop
178.0s 179.0s 18005 18108 182.0s 183,05 18405 185.05 13605 187,05 Position Loop sefup 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 errorisnd6t oscgand athegdri ve i sndt going into curre
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10.

If the drive is observed going into current limit, (Current Limit Active trace goes to 1), itis an
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
||‘ruﬂle5peed rve N\ Current limit 1750 0 ~| %
30 D vl
) = Stop Mode Ramp +
+| Bipolar?
Deceleration mode Standard +
s 300 - EEm=ciEasy) 020 . - Hold zero speed when enabled? |+ On

e
o
e
W

Profile | 500 v |rpm  |Decel Time | 0.20

Sramp (%) ¥ Change motor direction

Normal w

This stage of the tuning is complete. Further tuning may be required later to fully optimise the
speed loop and position loop when the TwinCAT 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 fRelease Drive Controld .  Wh e n
control has been released it looks as shown below:

Test Moves
Take Drive Control . )

K < > >l u

F1 F2 F3 F4 F5

Click Next to move to the AFinalised page.

dr

vV e

11. Save the tuned parameters in the drive by clickingt h e fPSaarvaemet er s 0 butt on:

Save Parameters

®

Save
parameters in
drive
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12. An EtherCAT startup list may be generated to preserve the configuration in the TwinCAT
PLC/IPC. The startup list is in the form of an startup list.xml file that may be imported into
TwinCAT. It is recommended to perform this when 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
]
+ « Connect Cobalt > ADS TwinCAT *> devices > Unnamed > Startuplists C p
Organize * New folder = - 0
Microsoft Copilot Chat Files - Name Status Type 5
Microsoft Teams Chat Files o
Notebooks
= Pictures
Transfer
Whiteboards
= This PC
J 3D Objects
I Desktop
i Documents
- b < »
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 10.8 How to use a s tartup list in TWinCAT
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13. 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
couple of standard ways in which this feature is used:

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.

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.

4.1t i s advised to make a parameter fil &idmese t>unin
AParameter Fileso >.Thidfdewreseraes tharfiodl stup of theldrive, O
regardless of what happens to the Connect project later on, and forms a useful future
reference of the configuration.Cl i ck A Saveodo to create the paramet el
automatically time and date stamped, e.g. Unidrive M700-(2025-03-18 0856).parfile was
created at 8:56 on 18/3/2025.

Explorer ~ B X  Finalise (169.254.29.230.3.1:1001) X
ADS TwinCAT

@ Unidrive M700 (169.254202303.1:1000) | N e pmmmmemeeees O """"""""""""""""""""" O """""""""""""" O“
, Brake Limits e

Unidrive M700 (169.254.29.230.3.1:1002)

Mo edbac| References EtherCAT Setup Save Parameters Auto-Tun:

Configuration

[® unidrive M700 (169.254.29.230.3.1:1001) |

v I8 setup @
Drive Configuration 4 ||« ConnectCobalt > ADSTWinCAT > devices > Unnamed » Parameter Files v | | Search Parameter Files »
Motor & Feedback
Brake QOrganize v New folder = @
References Micrasoft Copilot Chat Files A Name Status Date modified Type Size
Limit
e Microsoft Teams Chat Files
Save Parameters No items match your search.
Notebooks
Auto-Tune
Motor & Load Inertia = Pictures
Performance Tuning Transfer
Finalise Whiteboards
> &+ Ethemet
38 This PC
> (@ Options o
3D Object:
> E3 Solutions B 30 Objects
Deskt
BF Waintensnce I Desitop
= D e
> W Oscilloscope f HD(UTEH.S olie D
Zy: Terminal Overview
File name: | Unidrive M700-(2025-03-18 0856).parfile -
v [ Diagnostics
Save as type: | Parameter File (*parfile) v

Drive Diagnostics

Destination Conflicts

Parameters

[ Parameter Reference Guide
o

Block Diagrams

v |0 Files
> Custom Lists

~ Parameter Files

New parameter file..

> Macro Files
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7 TwinCAT Axis Configuration

This section describes how to setup the basic properties of an axis including its unit scaling and
monitoring. A detailed description of how scaling works is given in section 10.4 How to setup a xis
unit scaling .

1.

Solution Explorer
Q- o-a| g
Search Solution Explorer (Ctrl+;)

] Solution 'MotionProject’ (1 project)
4 Hi MotionProject
4[] SYSTEM
1 License
b @ Real-Time
4 B Tasks
[E1 PlcTask
stz Routes
¥[2 Type System
[ TcCOM Objects
4 MOTION
4 [&] NC-Task 15AF
[Z1 NC-Task 1 5VB
*B Image
[ Tables
& Objects
4 T Ayes
4 Bk Axi
b Inputs
b [ Outputs
b =l Drive
Ty Ctrl
3 Inputs
b [ Outputs

Put the IPC /PLC into configure mode by pressing the config mode button.

Set up the axis scaling. This can be found by selecting i @ TIONO
fi Ax e & & x band then double click on fEnco :

~ 0 x

P~

s

i>SNCTask 1 SAFO
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3. The Encoder setup appears.

t he

fiParametero tab.

i Scal

the number of Units represented by the number of encodercountsd e f i ned by fAScali
De n o mi nSe¢ sectian.10.4 How to setup a xis unit scaling for more information on how

to scale the NC axis units.

Motionproject = [

Encoder Evaluation:

General NC-Encoder Parameter Time Compensation Online

[ [paremeter " offlineVale

+  Filter:
+ Heming:

+ | (ther Settinns:

Invert Encoder Counting Dire_ction FALSE

Scaling Factor Numerator 360.0

Scaling Factor Denominator (default: 1.0) 65536.0

Position Bias 0.0

I Modulo Factor (e.g. 360.0%) 360.0

Tolerance Window for Modulo 5tart 0.0

Encoder Mask {maximum encoder value) (0xFFFFFFFF

Encoder Sub Mask (absolute range maximum value) (O D00FFFFF

Reference System 'INCREMENTAL'

Limit Switches:

Soft Position Limit Minimum Monitoring FALSE
Minimum Position 0.0

Soft Position Limit Maximum Monitoring FALSE
Maximum Position 0.0

1=

L e

In the example above for 360° there are 65536 counts, so for 1 revolution in encoder counts
we have 360°. Other configuration for things like software limits and DS402 Homing are on
this tab if needed. The modulo factor only needs to be set if the axis is going to do some

modulo positioning using MC_MoveModulo.

Next choose the units that the axis uses. S e |

then double clickonfi Ax i s

ect

Selution Explorer
@& o-a| L=

Search Solution Explorer (Ctrl+;)

fa] Solution 'MotionProject’ (1 project)
4 Iili MeotionProject
4 (] SYSTEM
[ License
b @ Real-Time
4 % Tasks
[E1 PlcTask
=f= Routes
215 Type System
[&8] TeCOM Ohbjects
4 MOTION
4 MC-Task 1 SAF
[ MNC-Task 15VE
35 Image
] Tables
[&] Objects
4 S Axes

iMo-Taekol>SANEG >
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5, The axi s setup appear s .and$enceaoge theé unietypéits somdthing gs 0 t ab
suitable e. . AfDegreeo.

General Settings  Parameter Dynamics Online  Functions Coupling Compensation
[Link To 170 | |Drive 1 {Unidrive M700 RFC-S) |
Link To PLC... | |
Axis Type: CAMopen DS402/Profile MOP 742 (e.q. BtherCAT CoE Drive) w
Unit: Degree v| Display (Only)

Position: [ mDegree ] Modula
Velocty: [ ] Degree/min
Result
Pasition: Velocity: Acceleration: Jer:
|Degree | |Degree,-’s | |Degree:"52 | |Degree,f53 |
Auxis Cycle Time / Access Divider
Divider: 1 = Cycle Time {ms):
Modulo: 0 =

6. Turn off the encoder following error limits as these tend to cause nuisanse NC axis errors the
firsttimetheaxisruns. Doubl e c¢click on the axis in thte ASol uti
fi P ar a mabt Semollddown to Vonitoringdandseti Posi ti on Lag Monitoringbo,
Range Moni taomdi Mig@r get P coFALSE. Dhese bheaks cande i n g 0
reinstated later if required.

8l Dual Drive Rig & X

General Sctings [ Paramler | Dynamics Grine  Functons  Coupling Compensation

Solution Explorer
FERRCEE VIR

Search Solution Explorer (Ctrl+;) P~

%1 Solution ‘Dual Drive Rig' (1 project)

4 1] Dual Drive Rig
4 svSTEM
(¥ License
4 @ Real-Time
[ 170 Idle Task
a4 B Tasks
[Z PlcTask
% Routes
¥ Type System
[ TeCOM Objects
4 MOTION
4 NC-Task 1 SAF
[Z1 NC-Task 15V8
2 Image
[ Tables
[ Objects

e fxes
b B Axis2
4 Eorc

“ Dual Drive Rig

b =] Dual Drive Rig Project
b i} Dual Drive Rig Instance

4

Maximum Dynamics:
Reference Velocity
Maximum Velocity
Maximum Acceleration
Maximum Deceleration
Default Dynamics:
Default Acceleration
Default Deceleration
Default Jerk

+ | Fast Axis Stop:
+ | Limit Switches:
Menitoring:

Position Lag Monitoring

Target Position Monitaring

+ | Manual Motion and Homing:

Position Range Monitoring

Position Range Window

Maximum Position Lag Value

Maximum Position Lag Filter Time

]m—lmi d

50000.0
50000.0
100000000000000000000.0
100000000000000000000.0

1500.0
1500.0
100000000000000000000.0

|Favse |
50
0.02
[Favse =]

5.0

FALSE -]
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7. Set the maximum dynamics. Typically the fReference Velocitydand fiMaximum Velocityoneed
to be set to the maximum reference that can be applied to the motor, as shown by Maximum
Reference Clamp Pr1.006 or as configured on the fReferencesdpage in the Connect guided
setup:

References (169.234...9.230.3.1:1001) X

,\O """" . A @O O Qe O Qe OO V

References  EtherCAT Setup Save Parameters  Auto-Tune Perfi

Reference Source
Select the reference to control the motor | Motion Control over Fieldbus v L]

Profile Setup

Maximum Reference Clamp | 30000 . ~ rpm L] Bipolar Reference Enable Off L]
Minimum Reference Clamp | 0.0 Z o~ mpm L] Ramp Rate Units Off o
Catch A Spinning Motor | Enable v .

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

Use the formula provided in section 10.4 How to setup a Xxis unit scaling to convert the
maximum reference speed in rpm into units/s. An example is given below:

An axis has a maximum speed of 3000rpm, and a scaling numerator of 360 units per
revolution, the maximum speed in units per second is 3000 * 360 / 60 = 18000.

Unless the application has a specific reason to limit the acceleration and deceleration

maximum, the best option is to set the acceleration and deceleration to a high value such as
1E+20, (100000000000000000000),s 0 t hey dondt NC axisermrswhentldea n c e
axis is run for the first time.

Solution Explarer SN Dual Drive Rig & X%
Bl o~
@E-| -]k |E| General Seltings  Parameter Dynamics Online  Functions Coupling Compensation

Search Selution Explorer (Ctrl+;) P -
3] Solution 'Dual Drive Rig' (1 project) ‘ -
4 4 Dual Drive Rig - Maximum Dynamics:

b (@l SYSTEM Reference Velocity

4 [= momoN Maximum Velocity

4 [[&] NC-Tesk 1 SAF
[E1 NC-Task 1 SVB

Maximum Acceleration

Maximum Deceleration

* 8 Image
[ Tables - Default Dynamics:
[EH] Objects Default Acceleration 1500.0
4 G Axes Default Deceleration 1500.0
b s 1
00000000000000000000:
b A2 Default Jerk 1 0

Page 47 of 142



Configure the default dynamics for the axis. These are entirely dependent on the specific
application. It can be helpful to set the default Jerk to 1E+20, (100000000000000000000),
which will invoke a linear acceleration profile if the jerk is left at 0 and will prevent nuisance
NC axis errors.

Solution Explorer 3l Dual Drive Rig & %
Bl o~
@E-| -]k |E| General Seltings  Parameter Dynamics Online  Functions Coupling Compensation
Search Selution Explorer (Ctrl+;) P -
[3] Solution 'Dual Drive Rig' (1 project) Lapmeiey . Ot msjialliC
4l Dual Drive Rig - Maximum Dynamics:
b (@l SYSTEM Reference Velocity 18000.0
4 [= momoN Maximum Velocity 18000.0
“ NC-Task 1 SAF Maximum Acceleration 10000000000000000000.0
[&1 NC-Task 1 SVB -
»m Maximum Deceleration 100000000000D00000000.0
o+ Image
[ Tables - Default Dynamics:
[ Objects Default Acceleration 15000
4 2 Axes Default Decelerstion 1500.0
S
00000000000000000000.0
b B A2 Default Jerk [
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8 Moving the axis using TwinCAT test moves

1. Clickonthe i On | tat@réveal the test controls. At this point the system will be offline in
Config mode so t

MotionProject

he controls are greyed out.
& X

N

=
u

F]‘

General Settings

Lag Digtance [mindmmas:

T T

Parameter Dynamics Online  Functions Coupling Compensation

Setpoint Fozition: aree]

gree]  Actual Welocity: egree/s] Setpoint Welocity:  egree/s)

Owvermde: [%] Tatal / Control Output: [%] Ermar:
Status (log ) Status (phys ) Enabling
Ready MOT Maving Coupled Mode Controller Set
Calibrated Moving Fw Im Target Pos. Feed Fw
Has Job Moving Bw In Pos. Range Feed Bw
Controller Fwv-Factor: =e/z/Degies] Fieference Yelocity: agress's)
Target Position: Degres] Target Yelocity: aqrees)

ﬂ 0

4] F5 | F6 F8 | RS

2. Click

t he

dialog appears:

.oaded)

Activate Configuration

Project:

Target:

3. Click

TcXaeshell

iAct i vat and@eanclitkiiKoiftetiiAcn 0 viaatet €Cmnf i gur at

- | Relea

‘ MotionProject |

‘ CX-3F43E4

(] autostart PLC Boot Project(s)

0K Cancel

i OKR

eshatheTwi nCAT in Run Modeo dialog:
s

o Restart TwinCAT System in Run Mode

oK Cancel
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TheiOnl ined tab test <coTha rrouns talree diroiw ea vtahied afbHnrea b | i
be configured. Pressthefi Set 0 b uathteonn tahned f Set Enablingo dialog
A Al | 0 ardset thecoverride percentage to 100%. The axis will now move if for example

F2 or F3 are pressed to jog the axis.

Setup EoE + >

General Settings Parameter Dynamics Online  Functions Coupling Compensation

E -6383276 |Setpcirrt Pos’rtion:ml;zr;ill

Lag Distance imin/max).  gree] Actual Velocity: egrees] Setpoint Velocity:  =gree/s]

| -0.0005 (-5.400, 5.453)| | 0.0473| | 0.0000|
Owvemide: [%] Total / Control Output:  [%] Emor:
100.0000 %) | 0.00/ 0.00%] | 0 (0<0)|
Status (og.) Status {phys.) Enabling
Ready MOT Moving [ Coupled Mode Cantraller Set
[ calibrated [ Moving Fw [JIn Target Pos. Feed Fw
[]Has Job [ Moving Bw [JIn Pos. Range Feed Bw
Cantroller Kv-Factor: 2e/s/Degree] Reference Velocity: agree.s]
K 4 [2m 4
Target Position: Degree] Target Velocity: agree/s]
[0 4 [zo00
Set Enabling b4
alel s BRI 85 ...
F1 | F2| F3| F4 F8 | _F Sconoler oK
Feed Fw
Feed Bw Cancel

Overide [%]:

IINIM The motion profile setupisc onf i gur ed on the fAParametlero tab
Motion
General Settings Parameter Dynamics Online Functions Coupling Compensation
- Maximum Dynamics:
Reference Velocity 2200.0
Maximum Velocity 2000.0
Maximum Acceleration 15000.0
Maximum Deceleration 15000.0
Default Dynamics:
Default Acceleration 1500.0
Default Deceleration 1500.0
Default Jerk 2250.0
- Manual Motion and Homing:
Homing Velocity (towards plc cam) 30.0
Homing Velocity (off plc cam) 300
Manual Velocity (Fast) 600.0
Manual Velocity (Slow) 100.0
Jog Increment (Forward) 50
Jog Increment (Backward) 50
4

Page 50 of 142



5. The on screen buttons have the following function:
il el & B HE B 8 =
F1 F2 F3 F4 F8 F9

The following table provides an overview of all manual mode funclions.

Function Description

F1 Reverse travel with Manual Velocity (Fast)
F2 Reverse travel with Manual Velocity (Slow}
F3 Forward travel with Manual Velecity (Slow)
Fd Forward travel with Manual Velocity (Fasi]
F5 Start a direct travel command

« Enter the Targe! Position
« Enter the Targe! Velocily
« Start the travel command with F5

F& Stop a direct travel command
F8 NG reset; the current motion command is aborted.
F9 Initiate homing (see TwinCAT documentation)
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9 Using PLCopen to move an axis

This section describes the basic steps needed to get PLCopen functionality running on a Beckhoff
PLC. It is assumed that all the previous steps have been followed and the axis is proven to be

working using the test moves control.
1.

Before adding the motion it is worth reviewing the task and PDO update rates to see if they

are suitable for the application. By default, the tasks are set to 10ms update which is relatively
slow. Ideally, the PDO update, the NC Axis update rate and the PLC task should update at

the same time e.g. all 1ms.

Set the Base time for real time tasks to 1ms:

Solution Explorer
@E-|o-a|pm=
Search Solution Explorer (Ctrl+;)

] Solution 'Dual Drive Rig' {1 project)
4 “i Dual Drive Rig
4 [ SYSTEM
[ License
4 (B Tasks
[E1 PlcTask
stz Routes
¥[= Type System
[& TcCOM Objects
4 MOTION
4 NC-Task 1 SAF
[Z1 NC-Task 15VB

Set NC-Task 1 SAF to 1ms:

Solution Explorer

MC_CT_EGB_Axis

Settings  Online Priorties  C++ Debugger

Router Memory
Corfigured Size [MB]:
Allocated / Available:

Available Cores

Global Task Config
Maximal Stack Size [KEB]

Shared / lsolated: 1 =0 = Read from Target
Core RT-Core | Base Time | Corel
0 [V Default 1ms ~lleo=s

Dual Drive Rig + > [INEINY(e]

nline]

@ o-a p-
Search Solution Explorer (Ctrl+:)

2] Solution 'Dual Drive Rig' (1 project)
4 ] Dual Drive Rig
4 ] SYSTEM
4 License
4 @ Real-Time
[Z1 170 Idle Task
4 E] Tasks
& PlcTask
=f= Routes
% Type System
[T TeCOM Objects
4 [ MOTION
4 |l

[Z1 NC-Task 1 5VB
% Image
[ Tables

[&] Objects
4 S Axes

Task  Seftings Online  Add Symbols
Nare: SO

Auto start Object Id: | 0x05000010

[J Auto Priority Management Options
Priority: 4 3 [ Disable

Cycle ticks: [ Create symbols
Start tick (modulo): E o Include extemal symbols
[[] Separate input update

Pre ticks: 0 :
[JWaming by exceeding 140 at task begin

Message box

Watchdog Cycles:

Commert:
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Set NC-Task 1SVB to 1ms:

Solution Explorer
Qe o-a|m=

Search Solution Explorer (Ctrl+;)

4 o Dual Drive Rig
4 [ svsTEM
% License
b @ Real-Time
4 % Tasks
[ PlcTask
stz Routes
¥= Type System
TeCOM Objects
4 MOTION
4 [[&] NC-Task 1 SAF
5% Image
[ Tables

&7 Solution 'Dual Drive Rig' (1 project) -

Solution Explorer
WE-|o-a| s
Search Solution Explorer (Ctrl+;)

4 B Tasks o
[Z1 PlcTask
5%= Routes
212 Type System
[E] TeCOM Objects
3 MOTION

4 g=| Dual Drive Rig Project
[ External Types
b 5] References
b [d DUTs
3 GVLs

Task  Online  Add Symbols

NC-Task 1 SVB

Name:
Auto start
[ Auto Prierity Management

Priarity:
Cycle ticks:
Start tick {modulo): T
[ Separate input update
Pre ticks: 0 o
[[] Waming by exceeding

Message bax

Watchdog Cycles:

Set the task that the motion code is executed to 1ms:

Task  Onlne Parameter (Online)  Add Symbols
Name:

Auto start
[] Auto Priority Management
o [

Start tick (modulo): 0 =
[ Separate input update
Pre ticks: 0 :
[ Waming by exceeding

Message box

L E

Watchdog Cycles:

IMAIN. M

Fort: 350

Object Id: _ﬂtOZDHNEMI

Cptions
[] Disable

[ Create symbols

Include extemal symbols

Floating point exceptions
[Iwatchdog stack

Comment:
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We need to add the basic motion libraries required for point to point (PTP) motion. Select
fi P L C {project fame]o0  Pprojgctname] Pr oj efcRedf eer ences o0 fMdden right «c|
Library. ..o
Solution Explorer

@ E-|o-a| L=

Search Solution Explorer (Ctrl+;)

Gener:

faJ Solution 'MotionProject’ (1 project)
4 “i MotionProject

4 @ sysTEM
[# License Oven
b @ Real-Time I:
4 % Tasks Sty
[E3 PlcTask F
=t= Routes Cc
815 Type System [l

[E5] TcCOM Objects
4 MOTION
4 [ NC-Task 1 5AF
[ NC-Task 15VB
2B Image
7] Tables
[& Objects
4 Sl Axes
4 B Axis1
4 ¥, Enc
P Inputs
b [ Outputs
b =l Drive
lay, Ctrl
P Inputs
b [ Outputs
4 PLC
4 MotionProjectPLC

Entire £

External Types

- Te2_Standa Add library...

Page 54 of 142



3. Sel ect fAMotandthedhighligit R T2 _ M@2l0 t hen click AOKO:

Add Library bt

String for a fulltext search...

Company 2

Tc2_MC2 I Beckhoff Automation GmbH

=il Ted NC Beckhoff Automation GmbH
Tc3_MC2_advancedHoming Bedhoff Automation GrmbH
+ B ype v
Advanced... Cancel
Repeat this process for the other |libraries

4, Sel ect APLCO > Af{prowject manmelP dramddhghedoubl® click
onii MAIL NO

4 PLC
4 MotionProjectPLC
[ External Types
4 | 7 References

43 Te2_MC2
43 Te2_NC
430 Tc2_Standard
43 Te2_System
43 Te3_MC2_AdvancedHoming
43 Tc3_Module

In the PLC part of the project add an AXIS_REF. This is the PLCopen axis interface and is

referred to in Beckhoff terminology as the fPLC Axisa Add the following into the declaration
area of the MAIN POU.

MAIN & X

3

PROGRAM MAIN
VAR

| 2xisl: 2XIS REF: |
END VAR

L

It is best to keep the naming of the axis similar to the project axis.
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6. Build the project so the new AXIS_REF is known to the Project. Select fBuildo
S o | u tor press &trl+Shift+B.

Build | Debug

TwinCAT  TwinSAFE  PLC  Tes

| & Build Solution Ctrb+Shift+B |

Rebuild Solution
| Clean Solution

%  Build MotionProject
Rebuild MotionProject

Clean Selection

Batch Build...

Configuration Manager...

L Koo Tima

> ABuUi

Il Failure to do this will result in the PLCopen axis not appearing in the list when
linking the PLC Axis to the Motion Axis.

7. Link the PLC Axis to the Motion Axis. Selectii Mo t i

double click AAxis 10:
Solution Explorer * X
@& o-a|m=
Search Solution Explorer (Ctrl+;) P~

& Solution 'MotionProject’ (1 project)
P ui MoticnProject
b @l SYSTEM
4 [ MOTION
4 [|8] NC-Task 1 SAF
[ NC-Task 1 SVE
’5 Image
7] Tables
Objects

B
4 o fAxes

o p—

8. Selectthei Setti ngs o ctlabhc kanidL itnhkent o

MotionProject = > LN

PLCéoO

Link Ta 140...

Auis Type:

Uit :

m—

il O

General Settings  Parameter Dynamics Online  Functions Coupling Compensation

|Drive 1 (Unidrive M700 RFC-5)

CAMNopen DS402/Profile MOP 742 (e.q. BtherCAT CoE Drive)

— —_—

0 n-daskS ATFMBX es 0 and
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Cancel

() Unused
® all

Now the axis is ready for normal PLCopen motion programming.

10. The next steps are the same whatever the platform e.g. Power the axis using MC_Power,
Read the status using MC_ReadStatus, and jog using MC_Jog. To add this functionality the

control blocks must be declared e.g.
MAIN* & X

1 PROGRAM MRIN

= 2 VAR
3 Bxisl: RXIS REF;
4 ExislPower: MC Power:
ExislStatus: MC ReadStatus;
AxislJog: MC_Jog:

END VAR

=] o

Next, call the function blocks from the program area:

1 AxislPower (Axis := RAxisl);
2 AxislStatus (Axis := Axisl);
3 BxislJog(Axis := RAxisl):

EIMBMAsami ni mum t he AXi S must
AXisl1lo

be

nked to
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11. Press activate configuration to compile the software, and load it to the target, and set run

mode:
et Build Debug Tw

e M| XA |

Click AOMdavarkConhéeé gurationodo dialog
Activate Configuration *

Project: | MotionProject ‘

Target: | CX-3F43E4 ‘

[J autostart PLC Boot Project(s)

Click flOKoon the restart TwinCAT dialog.
TcKaeShe *

o Restart TwinCAT System in Run Mode

The PLC changes to run mode as shown by the box surrounding the green TwinCAT state
symbol:
Build Debug T
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12. Click the login icon 2 to view the code while it runs:

Click AOKO to the

Application "Port_851" does not exist on device "MationProject”. Do you want to

create it and proceed with download?

Yes

nCAT PLC Control o di

s

Details. ..

The live values for each of the PLCopen function blocks may be seen:

e R
MotionProject.MotionProjectPLC.MAIN

Expression Type Value |
+ d Axisl AXIS_REF
= é AxislPower MC_Power
+ " fxis REFERENCE TO AXL...
*% Enable BOOL
*% Enable_Positive BOOL
4% Enable_Negative BOOL
4% Override LREAL 100
4% BufferMode MC_BUFFERMCDE MC_Aharting
+ % Options ST_PowerOptions
" Status BOOL
"& Busy BOOL FALSE
P Active BOOL FALSE
B Error BOOL FALSE
F# ErrarlD UDINT 16200000000
“ a Aacimd Cdadiam LY T o Y T} Wy Sy —=
1 AxislPower (Axis := RAxisl);
2 AxislStatus(Axis := Axisl);
3 AxislJog(Axis := RAxisl) :;[EETURN]
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13. Run the application (if it is not already running) by pressing the 4 button.

When the system is running the online tool bar looks like this:

= g

14. To power the axis, apply 24V to the drives STO / Enable input. Expand Axis1Power and then
then click in the prepare box to the right of the values of the Enable, Enable_Positive, and

Enable_Negative inputs. Pressthe i Wr i t e

values.

i | MotionProject

U |

~ = MotionProjectPLC - |

V a | =208 Ctrl+B7 dotset theprepared

| W e e e e e

=g 'EO | &

MAIM [Onling] + >
MotionProject.MotionProjectPLC.MAIN

Expression
+ @ Axisl
= & Axis1Power
+ ™ pxis

*% Enable

“% Enable_Positive

% Enable_Negative

*% Override

% BufferMode
“% Options
" Status
"% Busy
" Active
" Error
" ErrorlD

L Masimd Ckmbiim

Type

AXIS_REF
MC_Power
REFEREMCE TO AXI...
BOOL

BOOL

BOOL

LREAL
MC_BUFFERMODE
5T_PowerQOptions
BOOL

BOOL

BOOL

BOCOL

UDINT

mam m e

Value Prepared value Add

FALSE
100
MC_Aborting

-

-

TRUE

;'TI

1600000000

=

After the values have been applied the value changes as shown and the drive will be enabled

and in fRuna

MAIN [Online] & X

MotionProject. MotionProjectPLC.MAIN

Expression
+ @ Axisl
= ¢ AxisiPower
+ My nxis
*% Enable
“% Enable_Positive
*% Enable_Negative
4% Override
*% BufferMode
+ % Options
F@ Status
F$ Busy
"% Active
"#% Error
Fd ErrorlD

Type

AXIS_REF
MC_Power
REFERENCE TO AXI...
BOCL

BOOL

BOCL

LREAL
MC_BUFFERMODE
S5T_PowerOptions
BOCL

BOOL

BOCOL

BOOL

UDINT

Value Prepared value Ade

MC_sborting
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15. The axis may be Jogged by setting the JogForward or JogBackwards bits. If the inputs for

Velocity, Acceleration, and Deceleration are left at 0, the default valuesc onf i gur e @

> Pdrametero

t Glidk in the fPrepared Valueo

&

then press the fWrite Valuesobutton =!:

| | MotionProject 2

MAIM [Onling] + X

MotionProject. MotionProjectPLC.MAIN

CK-3F43E4

- —% MotionProjectPLC

b o x

for

Jog

m 4|

For war d

i
t

n
(0]

fiAXI
set

Expression Type Value Prepared value Add
+ @ Axisl AXIS_REF
+ @ Axiz1Power MC_Power
+ @ Axis1Status MC_ReadStatus
= @ Awisllog MC_Jog
+ " axis REFERENCE TO AXL...
4% JogForward BOOL FALSE
*% JogBackwards BOOL FALSE
“$ Mode E_JOGMODE MC_J0GMODE_S.
*% Position LREAL 0
% Velocity LREAL 0
*% Acceleration LREAL 0
*% Deceleration LREAL 0
% Jerk LREAL 0
"% Done BOOL FALSE
LT e [ Coy o
-

The axis will begin jogging. To stop the axis repeat this procedure but instead click the

prepared value until FALSE is shownandthenc | i ¢ k @A Wr = @ Ctl4B7. ues o

16. When the complete motion system has been programmed, the position loop can be tuned
using the worst case working motion profile e.g. one that has the highest acceleration rate
and jerk. See section 10.10 How and when to tune the Position Loop.

Profile Settings = Tuning | Application | Motor Moise

Speed Loop
® Bandwidth Marual
Dampened Stiff
Response Response
OHz TOHz 200 Hz »
Speed loop P gain 0.0099 v | 5frad
Speed loop | gain 0.87 ~ | 1/rad
Maotor Inertia 0.00013 = kgm?
Enable Imertia compensation? Off
Paosition Loop
Min Max
Response Response
o 100

AMC Position Control Loop Kp Gain | 25.000 ﬁ ~
AMC Position Loop Speed Clamp 328 rpm
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10 How to guides

10.1 How to home using MC_Home
MC_Home is the standard homing function specified by the PLCopen standard. In TwinCAT like many

other PLCopen IDEs, this triggers the homing functionality in DS402 to perform the homing function.

The majority of the setup for thish o mi n g
and parameterfaEn c 0

tab,

Solution Explorer
Q- o9k
Search Solution Explorer (Ctrl+;)

&1 Selution 'MotionProject’ (1 project)

ARl MotionProject + X MAIN®

mechani sm

s actually defined

General Settings Parameter Dynamics Online Functions Coupling Compensation

Parameter Offline Value

Solution Explorer
@& o-a s
Search Solution Explorer (Ctrl+;)
3] Selution ‘MotionProject’ (1 project)

AR MotionProject & X MAIN®

General NC-Encoder Parameter Time Compensation Online

lmilmi

d Ih_' MaotionProject Maximum Dynamics:
b |l SYSTEM Reference Velocity 2200.0
4 MOTION Maximum Velocity 2000.0
“ NC-Task 1 SAF Maximum Acceleration 15000.0
[E1 NC-Task 1 SVB
2l | Mazximum Deceleration 15000.0
o+ Image
7] Tables Default Dynamics:
[E] Objects Default Acceleration 1500.0
Sntie Default Deceleration 1500.0
Default Jerk 2250.0
Manual Mation and Homing:
4 2| MotionProjectPLC Project Homing Velocity (towards plc cam) 300
[3 External Types Homing Velocity (off plc cam) 30.0
b [ References TNArT e
[ DUTs R
3 GVLs Manual Velocity (Slow) 100.0
4 [ POUs Jog Increment (Forward) 50
] MAIN (PRG) Jog Increment (Backward) 5.0

d “i MotionProject Limit Switches:
3 ﬂ SYSTEM Soft Position Limit Minimum Menitering FALSE LI
B MOTION Minimum Position 00
“ NC-Task 1 SAF Soft Position Limit Maximum Monitoring FALSE LI
[&1 NC-Task 15VB R N
+0 | Maximum Pesition 0.0
%% Image
[ Tables +  Filter:
@] Objects Homing:
4 S hoces Invert Direction for Homing Sensor Search FALSE I
Invert Direction for Sync Impuls Search TRUE LI
" Aputs Home Position (Calibration Value) 0.0
b W Outputs Reference Mode (Sync condition) ‘Default’ =l
3 *ﬂ Drive Homing Sensor Source 'Default: PLC Cam (MC_Home)' LI

The default homing operation when using MC_Home is the classic homing profile shown below:

A
v

@ calibration slate

® O 0

calibration cam active

® ® 06

- pB{nd-uonezEogEIuAS - - -

L J
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In the previous profile when homing is started:

1 The axis will search forwards for a homing switch that has been routed to the MC_Home
blocks bCalibrationCam (Home Switch) input.

1  When the homing switch sets MC_Home. bCalibrationCam = TRUE, the motor will reverse

direction looking for bCalibrationCam to change state to FALSE.

When MC_Home. bCalibrationCam = FALSE, the position is reset to MC_Home.Position.

The axis slows down and stops, and MC_Home.Done is set to TRUE.

=a =4

To test the behaviour, use the following steps:

1. Set Configuration Mode by pressing B and then click OK to all the following dialogs.
2. Declare an instance of MC_Home called Axis1Home and then reference it in the program
area:

MAIN = X

1 PROGRAM MRIN
- 2 VAR
3 Bxisl: RXIS REF:
4 Axis]lPower: MC Power;
5 Axisl5tatus: MC Read3tatus;
& AxislJog: MC Jog;
[ExisiHome: WC_Home:]
END VAR N

1 BAxislPower (Axis := BAxisl):
2 BxisglStatus (Axis := RAxisl);
3 BxislJog(hxis := RBxisl);

4 |ExislHome (Rxis := Rxisl);|
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Press activate configuration to compile the software, and load it to the target, and set run
mode:

zact Build Debug Tw

e M| XA

the AActivate Configurationodo dialog
tivate Configuration =

Project: ‘ MotionPraject |

Target: ‘ CX-3F43E4 |

(] Autostart PLC Boot Praject(s)

Click AOKO on the restart TwinCAT dialog.
TcXaeShe *

o Restart TwinCAT System in Run Mode

The PLC changes to run mode as shown by the box surrounding the green TwinCAT state
symbol:
Build Debug T

Click the login icon _E to view the code while it runs:

Click AOKO6 to the ATwi nCAT PLC Control o dialog.
TwinCAT PLC Contro >

Application "Port_851" does not exist on device "MationProject”. Do you want to
create it and proceed with download?

Yes Mo Details. ..
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5. Run the application (if it is not already running) by pressing the 4 button.

7.

When the system is running the online tool bar looks like this:

= 4|

To power the axis, apply 24V to the drives STO / Enable input. Expand AxislPower and then
then click in the prepare box to the right of the values of the Enable, Enable_Positive, and

Enabl e_Negative
values.

T —

i| MotionProject -~ CX-3F43E4

nput s.

= MotionProjectPLC

|+

P r= orLtrl+F7 ® sefithérpiegaed Val ues 0

| w=

= 4|

e e

O & e & |

=

MAIN [Onling] & >
MotionProject.MotionProjectPLC.MAIN

Prepared value

Expression

¥ @ Axisl

= @ Axis1lPower

+ " s

“% Enable
“% Enable_Positive

Enable_Megative

Override

BufferMade

Options

Status

Busy

Active

Error

ErrorID

L Maind Cbokin

h
b
5
54
"
"
"
"
"

Type
AXIS_REF
MC_Power

REFEREMNCE TO AXI...

BOOL

BOOL

BOOL

LREAL
MC_BUFFERMODE
S5T_PowerOptions
BOOL

BOOL

BOOL

BOOL

LIDINT

Bam e dri_

Value

-

Add

Eannd the HomeAxis1 in the declaration area to reveal the MC_Home controls:

MAIN [Online] &

MotionProject. MotionProjectPLC.MATN

Prepared value

Expression Type Value
+ @ Axisl AXIS_REF
+ @ AxislPower MC_Power
@ AxisiStatus MC_ReadStatus
+ @ fadsllog MC_Jog
= @@ AxislHome MC_Home
£ "™ Axis REFERENCE TO AXL...
4% Execute BOOL FALSE
4% Position LREAL 1E+307

*% HomingMode
4% BufferMods
+ 4% Options
4% bcalibrationCam
P& Done
P& Busy
F$ Active
"% CommandAborted
" Error
"% ErrorlD

MC_HOMINGMODE
MC_BUFFERMODE

ST_HemingOptions
BOOL

BOOL

BOOCL

BOOCL

BOOL

BOOL

UDINT

MC_DefaultHomi...

MC_Aborting

16=00000000
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8. Start the homing process by setting Axis1Home.Execute = TRUE by clicking the prepared

o
value box until it says true and then press the Write Value button = :
MAIN [Onling] & 3¢

Expression
o Axisi
+ @ AxislPower
+ @ Axis1Status
+ @ AxislJog
= & AxislHome
+ ™ Axis
4% Execute
4% Position
*% HomingMode
4% BufferMode
+ % Options
bealibrationCam
Done
Busy
Active
CommandAborted
Errar
ErrorlD

CELLT T

Type

AXIS_REF
MC_Power
MC_ReadStatus
MC_Jog
MC_Home

REFEREMCE TO AXT...

BOOL

LREAL
MC_HOMINGMODE
MC_BUFFERMODE
5T_HomingOptions
BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

UDINT

Value Prepared value

1E+307
MC_DefaultHomi...
MC_Abarting

1600000000

9. The axis runs forward. To simulate hitting the homing switch, set AxislHome.
bCalibrationCam to TRUE by clicking the prepared value box until it says TRUE and then

4+
ress the Write Value button = :
MAIM [Onling] += >

MotionProject.MotionProjectPLC.MAIN

Expression
@ Mxisl
+ @ AxislPower
+ @ AxislStatus
+ @ fxisllog
= @ fxislHome
+ " pxis
4 Bxecute
4% Position
4% HomingMode
4% BufferMode
4% Options
4% bCalibrationCam
"% Done
"% Busy
" Active
"% CommandAborted
" Error
" ErrorlD

Type

AXIS_REF
MC_Power
MC_ReadStatus
MC_Jog
MC_Home

REFERENCE TO AXT...

BOOL

LREAL
MC_HOMINGMODE
MC_BUFFERMODE
ST_HomingOptions
BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

UDINT

Value Prepared value

1E+307
MC_DefaultHomi...
MC_Aborting

A
:

16=00000000

| m
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10. The Axis runs backwards looking for the falling edge of Axis1Home. bCalibrationCam. To
simulate releasing the homing switch, set AxisIHome. bCalibrationCam to FALSE by clicking

the EreEared value box until it sa‘s FALSE and then ﬁress the Write Value button = ;
MAIM [Onling] = >

MotionProject.MotionProjectPLC.MAIN

Expression
+ @ Axisl
+ @ AxislPower
+ @ AxislStatus
+ @ Axisllog
= @ AxislHome

+ "4y pxis
Execute
Position
HomingMode
BufferMode
Options
bCalibrationCam
Done
Busy
Active
CommandAborted
Errar
ErrorID

FETTTTLLL L

Type

AXIS_REF
MC_Power
MC_ReadStatus
MC_Jog

MC_Home
REFEREMCE TO AXL...
BOOL

LREAL
MC_HOMINGMODE
MC_BUFFERMODE
5T_HomingOptions
BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

UDINT

Value Prepared value

1E+307
MC_DefaultHomi...
MC_Aborting

FA

1600000000

11. The position is reset, the axis stops, and AxislHome is set to TRUE indicating that the

homing sequence has completed.
MAIN [Onling] & >

MotionProject. MotionProjectPLC.MAIN

Expression

+ @ Axisl

+ @ Axis1Power

+ @ Axis1Status

+ @ Axisllog

= @ AxislHome
N

Execute

Position

HomingMode

BufferMode

Options

bCalibrationCam

Done

Busy

Active

CommandAborted

"$ Error

"§ ErrorlD

TSI L L L L

Type

AXIS_REF
MC_Power
MC_ReadStatus
MC_Jog
MC_Home

REFERENCE TO AXI...

BOOL

LREAL
MC_HOMINGMODE
MC_BUFFERMODE
ST_HomingOptions
BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

UDINT

Value Prepared value

1E+307
MC_DefaultHomi...
MC_aAborting

Al SF

1600000000

For further information on MC_Home Setup see the Beckhoff Information System

https://infosys.beckhoff.com/
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10.2 How to configure PDO mapping s

10.2.1 How to map touch probe PDO s

Using the default ESI PDO mappings, the Touch probe functionality is not mapped, and will result in
MC_TouchProbe giving an error ID of 0x701 (1793). When Touch Probe 1 and 2 are mapped
correctly it looks like this in the project tree:

4 = Drive 1 (Unidrive M700 RFC-S)
F Dutputs - Position Status
Status word
Position actual value
Touch probe status
Touch probe 1 positive edge
Touch probe 1 negative edge

Touch probe 2 positive edge

Touch probe 2 negative edge
4 [ Inputs - Position control
%%~ Control word
™~ Target position
Touch probe function

Grey box indicating
that the PDO is
linked to the NC Axis

To resolve this, the following steps show how to map the data in:

1. Put TwinCAT in Config mode by clicking on the button.

2. Locate the driveto add thelinkstounder Al / O0 in the solution explor
Drive name e.g. Drive 1:
4 = Drive 1 (Unidrive M700 All Modes)

3. When the properties browser opens, select the APTr
General EtherCAT DC | ProcessData Pl Slots  Star
Sync Manager PDO List
SM  Size Type Flags Index Size
0 256 MbxOut Ox1AD0 40
1 256 Mbaxdn Ox1AD1 30
2 6 Outputs Dx1A02 6.0

Page 68 of 142



4. To set the PDO-RPositifomdCdnhhmpa kitéo hightighttheand cl i ck o

selection:
PDO List
Index Size Mame Flags SM 5U
Dx1AD4 40 Qutputs - Torque Status ]
Dx1AD5 00 Qutputs - Large Mapping Sat ]
0=1600 40 Inputs - Velocity Control ]

0x1601 = 11] Inputs - Conftrol and Mode of Op ]

nputs n Control
=604 40 Inputs - Torque Control ]
D=1605 00 Inputs - Large Mapping Set 0

5. Right c¢click in the APDO Contentodo box, and right ¢
PDO Content (0x1602)

Index Size Offs Name Type

OxG040:00 20 0.0 Control word LINT

O=507A:00 40 20 Target position DINT

1 Add New Item.. Ctrl +Shift+A
Predefined PDO Delete De
6. When the fiPdoagmeaysdiatogll through the AFrom Di

for 0x60B8 or Touch Probe Function. Click on this entry when it has been located. The details
of the mapping will be automatically added. Click
Edit Pdo Entry >

Mame | Touch probe function 0K
Incle (h/d) | 0x60B8 || 24760 Py

Sub Index {h/d): 00 | |IJ

Data Type: UINT wr

Eit Length: 16

4k

From Dictionary:

Dx6040 - Controbword ~

eb42 -+ target velocity

(xB046:01 - wl welocity min amount

DB046:02 - vl velocity mex amount

0x60458:01 - deha spead

Dxh045:02 - delta tima

(k04301 - delta speed

(h6049:02 - delta time

NxE044.01 - delta spaed

Ox56044:02 - dalta time

0x6048:01 -+l set-point tactor numearator

(k4802 = set-point factor denominator

B04C:01 -+ dimension factar numerator w
=l i 3

N LNATOTD o d allice memaiss i o ol o g s b

Page 69 of 142



7. This process is repeated for the outputs. Select the PDO list item marked Outputs i Position
Status

PDO List
Index Size Name Flags SM su
0x1A00 40 Outputs - Velocity status 0
Ox1AD1 30 QOutputs - Status and Mode of Op 0

Outputs - Position Status
Ox1A04 40 Outputs - Torque status 0
Ox1A05 00 Outputs - Large Mapping Set 0
0x1600 40 Inputs - Velocity control 0
0x1601 30 Inputs - Control and Mode of Op 0
Mw1RN2 a0 Innuite - Pactinn rantral 2 n

Then add a new item:
PDO Content (0x1A02):

Index Size Offs Name Type Default (hex)
Ox604100 20 0.0 Status word UINT
OxG0e4:00 40 20 Position actual value DINT
10  Add New ltem... Ctrl+Shift+A
ol De
T -
— Edit

Then Select 0x60B9 i Touch Probe Status, and click OK when completed:

Edit Pdo Entry b |
Mame: Touch probe status QK
Indlex (hyl) 0x60B9 | |21 e
Sub Index (hd): |0x0 | [o
Data Type: UINT V
Bit Length: 16 =
From Dictionarny:
0wl 3F - Error code ~

0041 - Statusword

06043 - A velocty demand
Db 44 - A velocity actual value
0xB061 - Modes of operation display |
0x6062 - Position demand value |
Ox6064 - Position aciual value
0xB0EE - Welocty demand value |
DxB0EC - Velocity actual value

05077 - Targue actual value

0x6078 - Current actual value

060849 - Touch probe status

OxE0BA - Touch prabe 1 positive edge W

M LNDD  Tmsimb membom T pommmith om moadmm
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8. If only 1 touch probe is required just map the edge type required using the previous method.
By default positive edge is selected by the touch probe instance.

M arme: |T0uch probe 1 positive edge u
Index (h/d): || 0x60BA | [24762
Sublndex  |[0x0 | |0 |

Data Tope: DIMT

Bit Length: 32 =

Fraom Dictionary:

0K

Cancel

0+E03F - Eror code

0xE047 - Statusword

0x6043 - »l welocity demand
0«04 - vl welocity actual value
046061 - Modes of operation dizplay
04E062 - Paogition demand value
0xE064 - Pogition actual value
0xG0GE - Yelocity demand value
OxB0EC - Welocity actual value
%6077 - Tarque actual value
06078 - Current actual value
0460B9 - Touch probe status
0460B4 - Touch probe 1 positive edae

[ e u L B 8

[N I Wy

9. Itis possible to include all 4 edges if required for Touch probe 1 (negative and positive) and

Touch probe 2 (negative and positive):

MHame:

Index [hd]:

|T0uc:h probe 1 positive edge

| DwB0BA | |24782

Sublndex | 0x0 | [0

Data Type: DIMT

Bit Lenath: 32

4k

Frarm Dictionarny:

ok

Cancel

OxE0EE
O=G0GC

OxE083

-Welocity demand value
-Welocity actual value

(wE077 -
(wE07a -

Tarque actual value
Current actual value

- Touch probe staty

O=GOBA, -
0xGOBE -
0xEOBC -
OxEOBD -

Taouch probe 1 positive edge
Taouch probe 1 negative edge
Touch probe 2 positive edge
Touch probe 2 negative edge

O=E0FA

[=E0F4 -

Fallovang error actual value

- Control effort
(0«E0FB:01 - F Gain
OwBOFE:02 - VIF Gain

For simplicity, this example continues assuming Touch probe 1 is used with a rising edge

only.

IV A minimum of firmware V01.61.00.00 drive firmware and EtherCAT firmware
V01.12.00.24 with the associated ESI files are required to use this functionality.
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10. When the PDO mappings are added they need a further step to link them to the axis.
Grey box indicating
that the PDO i 4 B Drive 1 (Unidrive M700 RFC-5)

linked to the NC Axis 4 Outputs - Position Status
S| Status word

The new PDOs dén 2| Position actual value

nd/__y'* Touch probe status
have the grey box a

_ #] Touch probe 1 positive edge
are not linked yet

[2II\NIN In the latest versions of TwinCAT the axis linking process happens automatically.

11. To link the new Touch Probe PDOs, double click on the axis associated with the drive and

select the settings tab. When the tab is open cli
Solution Explarer > I x| MC_CT SpeedAxis.FollowingError MAIN Mation Dual Drive Rig + Xl
@ & '| CRa=) | ’|E| General Parameter Dynamics Online Functions Coupling Compensation
Search Solution Explorer (Ctrl+;) P~
||k To 170, | [Drive 1 (Unidive M700 RFC-5) |
& Solution 'Dual Drive Rig' (1 project) o
4 [ bual Drive Rig Link To PLC... [MAIN Axis 1 {Dual Diive Rig Instance) |
4 | sYSTEM
A License Auis Type: CANopen D5402/Profile MDP 742 (e.g. BtherCAT CoE Drive) ~
4 @) Real-Time )
[ /0 Idle Task Unit: mm ~|  Display {Only)
4 B Tasks Postion:  []ym [ Module
E‘ PlcTask Velocity: ] mm/min
si= Routes
E2 Type System Resu
TeCOM Objects Position: Welocity: Acceleration: Jerk:
[em]
“ MOTION |mm | |mmx’s | |mmx’52 | |n'|mf53 |
4 [[2] NC-Task 1 SAF
[ NC-Task 15VB
’E Image Myis Cycle Time / Access Divider
[T Tables Divider: 1 = Cycle Time (ms):

Objects Modulo: 0 =

4 S Axes

122When the ASelect | /O Box / Terminal o dialog appea
B Select |70 Box/Terminal ('Axis =
Type Mame Comment
[mone] [mone)

CaMopen DS402, EtherCAT CoE Drrivve 1 [WUnidrive M700 RFC-5) Uridrive M700 RFC-S
< >
® Unused

O Al Caticel
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13.Click ALink to |/ Oéd on the Settings tab a
Terminal 06 dialog appears, choose the drive
]
Type Mame Comment
[hone] [hone]
CaMopen DS 402, EtherCAT CoE Diive 1 [Unidrive 700 RFC-S] Unidrive M700 RFC-5

>

® e

Qal Cancel

14. The TwinCAT system will then automatically connect the Axis to the drive PDO mapping:
4 2 [Drive 1 (Unidrive M700 RFC-5)
Grey box indicating . Outputs - Position Status
that the PDO i # Status word

linked to the NC Axis % Position actual value
¥ Touch probe status

| Touch probe 1 positive edge

15. Save the changes by pressing u and activate the configuration by pressing . Touch
probe can now be used without errors using MC_TouchProbe and TRIGGER_REF.
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10.2.2 How to c onvert paramete r 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

E.g. Drive parameter Pr3.017 is referenced as Index = 2003, Subindex = 17

sl The slot number is 0 for standard drive parameters such as Pr3.017. J

10.2.2.1 Short drive parameter references

Pr20.021'hIndex 0x2014 Suimdex 21

Menu Parameter
Number Number

Short drive parameter

4
references (mm.ppp) Pr20.021
e

éonvert
to hex
Fixed
I I |
J VoY L)
Equivalent CAN object OXZO 14 21
\ ]
In(!ex Sub!ndex

(hex value)  (Decimal value)
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10.2.2.2 Long option parameter references

Pr3.02.029 hindex 0x2302 Suimdex 2%

Slot Menu Parameter
NumberNumber Number

Long option slot

t f
parar(rrmerrnrgpepr)ences P r3 {_O—, . 02

Convert
to hex
Fi>|<ed +

| \ll\l | \ | \
Equivalent CAN object OX23012 \25/
I I

\

Index Subindex
(hex value)  (Decimal value)
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10.2.2.3 How to find the parameter data type

The data type can be found by looking at the parameter reference guide in Connect. Cl i ck fiPar amet e
Reference Guideo in tekpandBDPui amet e e etRanbxgandthearvé

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
ﬂ_g 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
> | Menu 2 Speed Ramps Short description Gens
> ] Menu 3 Speed Control and Position Feedl M?qe RhC
> ] Menu 4 Torgue and current control AT 2
» Menu 5 Motor Control Default 0
. Type 32 Bil
> || Menu & 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 Miscellaneous Mode RFC-
» || Menu 12 User Functions 2 and Brake Cor Minimum 2147
» || Menu 13 Standard Motion Controller Default 0
» || Menu 14 User PID Controller Type 32 Bit
» || Menu 18 Applicstion Menu 1 Display Format Stanc
b4 | Menu 1% Application Menu 2 COdi”g RW
~ 7 Menu 20 Application Menu 3
| =] Single LF::E Descriptions Pammeter. - -
=] 20.001 Application Menu 3 Read-werite Shot description =
- ) Mode RFC-
_1 20.002 Application Menu 3 Read-write Minimum 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-write Display Format Stand
Y 20.006 Annlicatinn Meni 3 Read-write Cadinn W
If you are unsure of the mode that the driveisindoubl e c¢click on ASetupo > ADr i

the current mode will be shown when the drive is fi @lineo .

4 'T\ \l/ ,FUJ {ﬁﬁ" g:\: d s L‘) @ = Parameter List

Black Di
Online| Upload Download Connection Set mode Default Set Reset Save parameters - E T
from drive todrive  settings and region model in drive

Drive - Unidrive M700 (192.168.1.2) Parameters
SRR Nl Drive Configuration (192.168.1.2) & X AMC Genera...p {

Drive Motor & Feedback Brake Refi

Configuration

Drive Configuration - (Unidrive

Model | 03200050 ~ | 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 (169.254.29.230.3.1:1001)

@ Unidrive M700 (169.254.29.230.3.1:1001)
~ 83 Setup
Drive Cenfiguration
Motor & Feedback
Brake
References
Limits
Save Parameters
Auto-Tune
Motor & Load Inertia
Performance Tuning
Finalise
> &) Ethemet
> (= Options
> E@ Solutions
&F Maintenance
% Oscilloscope
2: Terminal Ovarview
> [E] iagnostics
> = Parameters

[ Parameter Reference Guide

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 TwinCAT.:

Bits from parameter

reference guide

0

Cvov v ov v

Parameter Reference Guide

Parameter reference guide for the selected device

Menu 12 User

nd Brake Cor .

Parameter 20.021 Application Menu 3 Read-write Long Integer 21
Menu 1 Short description General read-write long integer application p 1
Mode RFC-5
Minimum -2147483648 Maximum 2147483647
Defauli 0 Units
[Type 32 Bit Volatile | Update Rate NIA
Display Format Etandard Decimal Places 0
Coding [Rw
Parameter 20.022 A ion Menu 3 Read-write Long Integer 22

Short description

General read-write long integer application parameter

Mode

RFC-S

Minimum -2147483648 Maximum 2147483647
Default 0 Units
[Type 32 Bit Volatile Update Rate NIA
Display Format Standard Decimal Places 0
Coding RW
Parameter 20.023 A ion Menu 3 Read-write Long Integer 23
Short description General read-write long integer application p:
Mode RFC-S
Minimum -2147483648 Maximum 2147483647
Default 0 Units
[Type 32 Bit Volatile Update Rate N/A
Display Format Standard Decimal Places 0
Coding RW
Parameter 20.024 A ion Menu 3 Read-write Long Integer 24
Short description General read-write long integer application p

[B =00 Mode RFC-S

& 20022 Minimum 2147483648 TMaximum 2147483647

Signed range

N/A

IEC data type

BOOL

No

USINT

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 TwinCAT is

DINT.

Bits from parameter

reference guide Pr20.021

32

Signed range

Yes

IEC data type

DINT
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10.2.3 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 GVL
(Global Variable List) making the data available to any POU. Right click on the GVL folder
and select fAAddo >.Nanklthe iskahd thémin decdpatioa ardaiofshie 0

GVL add the foIIowinﬁ:

1
= 2 VAR GLOBAL

3 FromDriveToELC AT I+ :DINT;

4 FromPLC_ToDrive AT $Q*:DINT;

s END_VAR

I\IK The variables in the list have been allocated to the | and Q memory areas. This is a key
step that allows the variables to be fAseenbo n t
correct memory area where | registers are for data going from the drive to the PLC, and Q

registers are for data going from the PLC to the drive. 5

gl The fA*0 used in the memory allocation e.g %l
area of the registers should be used. This is recommended.

/4
2. When the GVL is created build the application by pressing Ctrl+Shift+b. This will make the
GVL elements available in later steps. Failure to do this will mean that the variables such as
FromDriveToPLC will not appear in the data mapping selector.
3. IntheA Sol ut i on Edopblealickeon the dtive Bode to exchange PDO data with to
open the drive properties. Next click oindex he APro

from the PDO list, then right click in the PDO Contentb o x and s &lleevc i tO® e d

Solution Explorer AR Il Dual Drive Rig # X EejiR

- v |
RE-|o-F fl= General EtherCAT DC Plc  Slots Startup
g : 2= Sync Manager PDO List
% Solution 'Dual Drive Rig (1 project) SM Sze Type Flags Index Sze  Name Flags M su
4 ol Dual Drive Rig 0 2%  MbxOut Ox1AD0 40 Outputs - Velocity status 0
b @l SYSTEM 1 2%  Mbxin Ox1A01 30 Outputs - Status and Mode of Op 0
b g MOTION 2 8 Outputs [ox1a02 160 Outputs - Position Status 3 | 0
> [ Pic 3 1 Inputs Ox1ADS 40 Outputs - Torque status 0
4 @o El 0 Outputs 0x1A05 00 Outputs - Large Mapping Set 0
4 "% Devices 5 0 Inputs 0x1600 40 Inputs - Velocity control 0
) 0x1601 30 Inputs - Control and Mode of Op 0
4 % Device 2 (EtherCAT) w102 20 Innuite - Preitinn rantrnl 2 n
2% |mage
>4 PDO Assignment (0x1C12) PDO Content (0x1602)
Image-Info ~0x1600
X
b 2 Syncunits (e Index Size  Ofs Name Type Default (hel
- 0x604000 20 00 Control word UINT
: toputs 0602 0x607A00 4.0 20 Target positi DINT
™ox1604 arget position
b Wl Outputs [Jox1605 x608800 20 Touch probe function UINT
> @ InfoData =
4 [ = Drive 1 (Unidrive M700 RFC-S) | J Add New Item.. Ctrl+Shift+A
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4. How to convert parameter numbers to CANopen object referencesUsing the information in
section 10.2.2 How to ¢ onvert paramete r numbers to CANopen object references , add
the reference for the parameter to receive data from. For this example Pr20.030 will be used.
Click fOKowhen the parameter reference has been added.

Name: [M20P30 [ [ ok |

Indes (hidp || 02014 | [s212 | Cancel
Sublndex | O<1E | |20 |
Drata Type: DIMNT -

Bit Length: 32

1k

From Dictionary:

(xE03F - Error code A
0E047 - Statuzword

0x6043 - vl welocity demand

xE044 - vl welocity actual value
(%6061 - Modes of operation dizplay
(0x6062 - Position demand walue
E0E4 - Pozition actual value

«B60BE - Welocity demand value
IxB0EC - Welocity actual value

0«6077 - Torque actual value

0x6078 - Current actual walue

(%6089 - Touch probe status

(x60B&, - Touch probe 1 positive edge

L
5. Select fAi0x16020 in the PDO list, then right <click
It eméo. Using the ilh2f2ddowt@actonverinparamete s mumkbens aan
CANopen object references , add the reference for the parameter to send data to. For this
example Pr20.031 will be used. Click AOKO when th

add the reference for the parameter to send data to.

Name: (M20P31 | Lo |
Index (hd): || 02014 | |a212 | Cancel
Sublndex | Ox1F | |31 |

Data Type: | DINT v

BitLength, 32 :

From Dictionary:

(146040 - Contrabsord ~
0x6042 - vl target velocity

OwB046:01 - vl welocity min amount
(wB046:02 - vl velocity max amount
(xE6043:01 - delta speed

(E048:02 - dekta time

0x6049:01 - delta speed

(0x6049:02 - delta time

(xE044: 01 - delta speed

(uB044: 02 - delta time

«604B:01 - vl set-point factor numeratar
(x604B:02 - vl set-point factor denominator
0B04C: 01 - vl dimengion factor numeratar

[P . | ¥ TP B HOVRPURPES JUpIY Jupay pupape |
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Map the Output PDO i M2 0 . @ &3VIb.FromDriveToPLCO Expand the tree under the drive
to reveal the Output mappings, then double click on the mapping to link. When the

fi #iach Variableddialog opens,scrol | down the | ist unti/l iGVL.
on AGVL. FromDri veToKXot canldi nkhetnhec lmeagkpi ng

Solution Explorer

mE-o-& "EI Y Attach Va 20P x
Search Solution Explorer (Ctrl+; P -
— . R . Search: vl % Show Variables
s3. Solution ‘Dual Drive Rig' (1 project) . - ' [Only Unused
P J Dual Drive Rig # nDatalnd > 185560 LINTARRZ [40] ~ CJExclude disabled
b @l SYSTEM : "gﬂ:”:": ’ :: 2223 El:;ﬁgi E g} [#]Exclude other Devices
b MOTION A noetans > ! I
= #1 nDetains > |B5680, LINTARRZ [40] EExchude seme Image
> @l e #| nDclnpufTime > 1B5760. DINT [40] (8] Show Toolips
« @vo # nDatain? » 185800 UINTARRZ [40] [sort by Address
4 "% Devices = FramPlc [] Show Variable Groups
4 =% Device 2 (EtherCAT) # ControlDword » 1B 416.0. MC PLCTONC_AXIS_REF_C™ (W] Collapse last Level
+8 | age ¥ Overide > 184200, UDINT [40] Show Veriabla Types
*8 | nage-info ¥ AdshodeRequest > 184240, UDINT[41] [ JMstching Type
b 2 SyncUnits ¥ AisModeDWord > 1B 4260, UDINT [4.0] Mul:hm Size
= Syne # ExSetDiecion > 1B 4720 DINT[40] 9
b Inputs 5 PLC [CJan Types
b R Outputs =-117§ Dual Diive Rig Array Made
b B InfoData ) =+ Dual Diive Rig Instance Ofisets
[« = rive 1 (Unidrive M700 RFC-5) ;| GVL [lconiinuous
[+ = Outputs - Position status #| FromDiiveToPLC » | 3063480 DINT [40] lanore Geps
5 MAN ;
Status word Show Dialo
F = Axis1EGB U g
1 negative edge = AxisEGE Warisble Name / Comment
2 M20P30 5| Placeholdetvis. { | Hendover
¥ Position actual value = NcToFle ¢ O Teke over
F Touch probe status # SwateDWord > 1B505016.0, MCHNCTOPLC_: ¥
%' Touch probe 1 positive edge < b Cancel
S S

The link icon is now visible, (small grey box with an arrow inside), indicating that
the PDO mapping has been linked.
4 ¥ Drive 1 (Unidrive M700 RFC-S)
- Outputs - Position Status
¥ Status word
¥ Touch probe 1 negative edge
M20P30
¥ Position actual value
¥ Touch probe status
¥ Touch probe 1 positive edge
> R Inputs - Position control
b @ WcState
> @ InfoData
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7. Map

the I nput

PDO

iM20.

P31060 to

to reveal the Input mappings, then double click on the mapping to link. When the attach
variable dialog opens, scrolld o wn
GVL. FromPLC _ToDrivebo

Solution Explorer

4 "% Devices

= Control word
% Target position

i, Touch i robe function

b B WcState

(S NP

t he GVIs.tFruoolmRUC AToDri veo

and then cli

Dual Drive Rig +* X

= GVL
& FromPLC_ToDrive > OB 6322760, DINT [40]

& DcTimeStamp > QB 9120, UDINT [40]

- ExtSetDirection > 0B 504344.0. DINT [4.0]

c k

AOKO t

QE-|o-a| p= W3 Attach X \

et eSS £ Search vix Show Variables
3 Solution ‘Dual Drive Rig’ (1 project) [“] Only Unused
4 Gl Dual Drive Rig & Flogs > 0B 8240. MCNCTOPLC_AXIS REF_STATA | [T Exclude dissbled

b @ SYSTEM & SteteDWord3 > 0B 828.0, MCNCTOPLC_AXIS_REF_S Bkl o Davices

- Volue > QOB 828.0, OWORD [40]

> & MOTION M Flags > QB 8280 MCNCTOPLC_AXIS_REF_STAT [Exclude some imege

> il ric B TouchProbeState > OB 832.0, DWORD [40) [®]Show Tootips

« @vo B~ TouchProbeCounter > 0B 8360, DWORD [40] [Jsortby Address

[_] Show Variable Groups

4 =% Device 2 (EtherCAT) = PLC [m] Collapse last Level
%% Image Ouol Drive Fig Show Variable Types
*® |mage-Info = ?;EL&ZE £ lostonce [IMatching Type
b 2 SyncUnits = Bl AdS1EGB [“IMatching Size
4 Inputs -l AxsEGB [l Types
> B Outputs = PlaceholderAxs Armay Mode
> @ InfoData =8~ PIcToNc Offsets
I 4 =B Drive 1 (Unidrive M700 RFC-S) I :’ 3""°;DW:"dogsnisag?;ajgﬁ\;i?]-cm” [ Continuous
= v Override 3 arions Gaps
[uml & AxisModeRequest > OB 504896.0, UDINT [« E]Sho;Dlyelog
4 W inputs - Position control & AxisModeDWord > 0B 5049000, UDINT [4

Variable Name / Comment
/ _'Hand over

07 O Teke over

Cancel

ZIININ The link icon is now visible, (small grey box with an arrow inside), indicating that
the PDO mapping has been linked.

4 % Drive 1 (Unidrive M700 RFC-S)
b Outputs - Position Status
4 R Inputs - Position control

%~ Control word
% Target position

M20P31
b B WcState
b B InfoData

% Touch probe function
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8. Click the #fAActivate Conf i gurtahte ofinfoc thiuvtattoen GCuonndf itghuer
dialog appears:

= -2 N | ! | - = | Relea

.oaded) -~ - [ | | # |'_ &

—————
Activate Configuration -,
Project: ‘ MaotionProject |
Target: ‘ CX-3F43E4 |

] Autostart PLC Boot Project(s)

Cancel

9. Click the login icon -ﬂ to view the code while it runs:

10. Run the application (if it is not already running) by pressing the 4 button.

11.Doubl e cl i ck olationtEkpererG Valuesiset in Rr30.030 in the drive are now
passedtoi GVL. Fr omDri veToPLCO and values set in AGVL. I
Pr20.031.

GVL [Onling] & >

Dual_Drive_Rig.Dual_Drive_Rig.GVL

Expression Type Value Prepared value  Address Comment
“ FromDriveToPLC DINT 111\ %I* Mapped to I register with system memory allocation so it appears inthe mapping
ﬂ FromPLC_ToDrive DINT 227 N %Q* Mappedto Q registers with system memory allocation so it appears in the mapping
\ N
AN Connect Cabalt - ADS TwinCAT
File Home View Toals N\ N

N
EL ﬁ y 4 ¢‘ w:\ FU'J ﬁ‘l‘ﬁ; g:\: +» 2 (‘) @ = Parameter Listings ~ EE

"I3 Block Diagrams ~

Add Project Upload Download Online Upload Download\':cwe::'c-" Set mode Default Set Reset Save parameters Compare
drive~ QOverview to project from project from drive  to drive S{ttiq%s and region model in drive defaul
Project Drrive - 1‘{16 9.254.29.230.3.1:1001) Parameters
Bl essessessssrssmmcon s 555 v I X Menu20; Application Menu B\Qx\k %

ADS TwinCAT Menu 20 Application Menu 3

@ Ax1(169.254.20.230.3.1:1001)

@ £x2 (160.254.29.2303.1:1002) View parameters on the Yrive and option modules.
Compare with Defaults ‘DCompare with\F\'Q-‘iPrint |6, Print preview L@ PDF export 1] Columns ~ [E| View ~
»p N\
: SN

Parameter | Caption N Categories | Value
Menu 03 : Speed Control and Position Feedba 0026 Application Menu 3 Read-write Long Inbeger}{ N o
Menu 04 Torque and current control 20027 Application Menu 3 Read-write Long Integer 27 <\ 0
Menu 05 : Motor Control

20.028 Application Menu 3 Read-write Long Integer 28 \ N\ 1]
Menu 06 : Sequencer and Clack o . N\
Menu 07 : Analog /0 20,029 Application Menu 3 Read-write Long Integer 29 \ \0
Menu 08 : Digital /0 20.030 Application Menu 3 Read-write Long Integer 30 ANE T
Menu 00 : User Functions 1 20.031 Application Menu 3 Read-write Long Integer 31 4222

In the previous example it can be seen that a value of fill10was passed from Pr20.030 to
GVL.FromDriveToPLC, and that a value of i2220was passed from GVL.FromPLC_ToDrive to
Pr20.031. The screen shot shows the GVL values from TwinCAT and the drive parameter
values in Connect.
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10.2.4 How to m ap a drive encoder to an NC encoder axis

It is possible to map a drive encoder e.g. a line encoder connected to the drive P2 interface or an Sl-
Universal Encoder module so that could be used as a master position reference for MC_Gearln or
MC_Camin. The following steps show how to configure the mapping and setup the Encoder axis.

1.

It is assumed that the encoder to map to has already been connected to a spare encoder port
on the drive e.g. Drive P2 interface on the D-type encoder port, or an encoder module such
as an Sl-Universal Encoder fitted in one of the drive option slots. Find the Normalised
Position parameter. The table below shows the parameters for each possible encoder port
and the equivalent Index and Subindex to use in the TwWinCAT Process Data mapping:

Encoder port Parameter Subindex Data Type

Drive P1 Pr3.058 0x2003 | Ox3A (58) | DINT (32Bit)
Drive P2 Pr3.158 0x2003 | Ox9E (158) | DINT (32Bit)
Slot1 P1 Pr15.058 0x200F | 0x3A (58) DINT (32Bit)
Slot 1 P2 Pr26.058 0x201A | 0x3A (58) DINT (32Bit)
Slot 2 P1 Pr16.058 0x2010 | Ox3A (58) DINT (32Bit)
Slot 2 P2 Pr27.058 0x201B | 0x3A (58) DINT (32Bit)
Slot 3 P1 Pr17.058 0x2011 | 0x3A (58) DINT (32Bit)
Slot 3 P2 Pr28.058 0x201C | 0x3A (58) DINT (32Bit)

2. Ensure that the encoder is working by moving the encoder and at the same time check that
the position in the relevant encoder interface parameter, as detailed in the previous table, is
changing with the movement.

3. In TwinCAT, double click on the EtherCAT slave drive to add the encoder PDO mapping to.

When the properties for the slave driveopen,s el ecPr ot bes § Dataodo tab, and t
APDO Listo ®MMAOBO.t lonb jtehcet ARP Badoll i thekoteom bf the listamxd
then right c¢click and then select AAdd New | temébo

Solution Explorer Al Dual Drive Rig + X<

- .
m =5 '| @~ & | p|£| General EtherCAT DC Flc Slots  Statup CoE-Online AoE -Online Online NC:Online  NC: Fur
Search Solution Explorer (Ctrl+;) -
earch Solution Explorer (Ctr Pl Sy Manager P00 Lt
%] Solution 'Dual Drive Rig' (1 project)
4 J Dual Drive Rig 5M  Size Type Fags Index Size Name Flags SM Sl
il
[ i-i SYSTEM ] 256 MbxOut 0100 40 Outputs - Velocity status 0
[ MOTION 1 256 Mbixin Ox1A01 30 Outputs - Status and Mode of Op DI
b PLC 2 8 Outputs Ox1A02 16.0 Outputs - Posttion Status 3 0
4 1) 3 16 Inputs Ox1A04 40 Outputs - Torque status 0
4 4% Devices 4 0 Outputs Ox1A05 0.0 Outputs - Large Mapping Set 0
. 5 0 Inputs 1600 40 Inputs - Velocity control 0
4 =D 2 (EtherCA
% Device 2 (EtherCAT) 0:1601 30 Inputs - Control and Mode of Op 0
Image S D noarnn_on i Rt oo n
+B .
b ‘S"”agj ‘_’t‘f° PDO Assignment ((1C12): PDO Contert ((e1A02):
2 SyncUnits
[ Inputs %§}$ Index Size Offs Mame Type )
I W Outputs Z‘{mﬁuz (0x60BE.00 4.0 60 Touch probe 1 negative edge DINT
b @ InfoData []0x1604 (x6064:00 4.0 10.0 Pasition actual value DINT
| 4 % Drive 1 (Unidrive M700 RFC,53| []0x1605 (x60B9:00 20 140 Touch probe status UINT
3 Outputs - Position Status &
b Wl Inputs - Position control Download s - - J NS R Her S Etshil ey
b @ WeState lownloa Predefined PDO Assignment: {none) Delete Del
v .
b [ InfoData PDO Assignment Load PDO info from device Edit
b B Drive 2 (Unidrive M700 RFC-5) PDO Configuration T —
4 % Mappings Print... Ctrl+P
= PPINg MName Online Type Size
@) NC-Task T SAF - Device 2 (EtherCAT) 1 Move Up
&) NC-Task 1 SAF - Device 2 (EtherCAT) Info fff & Status werd X UINT 20 P
2% NC-Task 1 SAF - Dual Drive Ria Instance £l Touch probe 1p... X DINT 40 L
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4 When EdteD® Entryo di al olName,pnder, SybindenandtData Typeeas
listed in the previous table. For this example, Slot 2 P1 is the location of the second encoder
andthemapping has been nambedcRLAOKOEwWbhedefdni shed.

Edit Pdo Entry X
[ Name: |Lirve Encader | I ok, I
[index (hvdl | 0x2010 | 8208 | Cancel
[Subindex  |0x3a | =8 |
|Data Type: |D|NT vI

Bit Length: |32 3

Fram Dictionary:

0E03F - Error code ~
0xE041 - Statuzword

1+E043 - ¥l velocity demand
0xE044 - vl velocity actual value
0xB0E1 - Modes of operation dizplay
(xB0E2 - Pozition demand walue
(<E0E4 - Position actual walue
(B0EE - Velocity demand value
0«BOBC - Yelocity actual value
wB077 - Tarque actual value
(xE078 - Current actual walue
1+E0B3 - Touch probe status

EHEEE& - Inuclh proEe;l positi:a_'e edge v
5. I n the solution explorer under fMMatdi odNredw, |rtiegméto .c |
Solution Explorer > ix .
OOQEI'!'|T®'E—'|—||ﬁE| Online
Search Solution Explorer (Ctrl+;) P~
MName Actual |

fa] Solution 'Dual Drive Rig' (1 project)
4 “_i Dual Drive Rig
f"

[E1 NC-Task 15VE

j: Image
[ Tables
Objects
b amt Axis | 3 Add New Item... Ins
b PLC O Add Existing Item... Shift+Alt+4
4 /0 Rename
4 ¥ Devices Aockd Nl [Pl
4 = Device 2 (EtherCAT)
35 Image Paste Ctrl+V
35 Image-Info Paste with Links
B 2 SyncUnits DEatk
b [0 Inputs -
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6. Whenthefinsert NC Axi s0 dialog opeosfiEcbadd¢ge ckxi@OKppehen
finished.

nsert NC Axis x
Name:  [dis 2 Mutige: [1 [ | ok |
I Type: Encoder Axis ~ I Cancel
Parameter: | [default] ™

Camment;

7. In the motion program POU add an instance of AXIS_REF for the Encoder Axis.

wane - x R
1 PROGRAM MATN
2 VAR

= 3

4 Bxisl:REIS REF;
5 LuislEGB: MC CT EGE Rxis;
& Bxis2:RKEIS REF;
2 END VAR

8. Inthe Solution Explorer tree, double click on the encoder axis, (Axis 2), when the properties
for the axis open, select the fSettingsd tQGlbi.c k ALionk aha RWbLE&n sel ect the
instance of AXIS_REF, e.g. fAAXxis20.

General Parameter Online  Functions

Link To 1/0... | |

[ [onk To PLC... | | |

Auxis T‘_p'pE.': || Select Axis PLC Reference ("Axis 2 X

it

Cancel

(® Unuzed

Result O al

Position:

o

Auiz Cycle Tine » Aucess Liviaer
Divider: 1 | Cycle Time {ms):
Modulo: 0 =
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the encoder
-E heo diNrCth atngle

9. Expand
select
Solution Explorer
@E-|o-a|p-
Search Solution Explorer (Ctrl+;)
b (@ SYSTEM
4 [z MOTION
4 [&] NC-Task 1 SAF
[Z1 NC-Task 1 SVB
8 Image
[ Tables
Ii‘ Objects
4 T Aves
b Bk Axis 1

4 Axjs 2
[ Inputs
P [ Outputs
4 Inputs

b [ Outputs

4 PLC
Dual Drive Rig

[J External Types

10.Sel ect the
per revolution of the encoder, e.g.1000.

MAIN

General| NC-Encoder | Parameter Time Compensation  Online

fi Bral thenmseat theefir &alingt afba ct or

\

a X i s, wiaen tthe popettibsifoethecehcoderlopen n A En c 0
thefiEMgpdeo Haniversal)

Dual Drive Rig + >

Link To (all Types)...

|T)'pe:

Simulation encoder

imulation encoder
Encoder M3000 (24bit Multi-Tum)
Encoder M3000 (25bit Multi-Tum)
Encoder M3000 (12bit Single-Tum)
Encoder M3000 (13bit Single-Tum)
Encoder M31X0/M3200
Encoder M2510
Encoder (KL5101/KL5111/1P5109/Profile MDP 511)
Encoder 551 (e.g. KLB001-A/1P5009/Profile MDP 501)
Encoder (KL5051/KL2502-30K/KL2521/1P2512/EL2521)
Encoder Incremental {e.g. KL5151/KL5152)
Encoder Stepper (e.g. KL2531/KL2541)
Encoder DC (e.g. KL2532/KL2542/K] 2552)
Encoder IP5209
Encoder Analog (e.g. KL3MKLITHEAELIDHK/ELITHE)
Encoder FOX-50
Encoder SERCOS (Posttion)
Encoder dig. Input (Binary)
Encoder Hydraulic (Force from Pa, Pb, Aa, Ab)
Encoder AX2ox-B200
Encoder ProfiDrive
[

to the
Denomi

Numer at ounis

Set the nAScal.i Factor

ng

of encoder counts per revolution i by default this is 65536.

General NC-Encoder Time Compensation  Online

Encoder Evaluation:

Invert Encoder Counting Direction FALSE ﬂ
Scaling Factor Mumerator 1000.0
Scaling Factor Denominator (default: 1.0) 65536.0
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11. Expand the tree for the drive that the encoder is connected to, theno p e n

i Ondput so

N

double click on the name given to the encoder PDO link createdinstep4e . g. fALi ne Encod:¢
Solution Explorer > 0 % Dual Drive Rig #
fay & '| ©- | )E| Vanable Fags  Online
Search Selution Explorer (Ctrl+;) P~
Name: ‘hne Encoder
fa] Solution 'Dual Drive Rig' (1 project)
4 ] Dual Drive Rig Type: [DiNT
>l ST Gop.  [Odods PomenSawe | w0
b [ MOTION
> [ pic Adcress: (87 (057) L
<&y Linkedto... | |
4 7L Devices |
4 = Device 2 (EtherCAT) Con ™
*B Image
*B | mage-Info Gl | v| % Shove ¥ ariables
- [ Only Unused
P & SyncUnits B In “ [] Exclude disabled
p Inputs % rDataln? 3 1B 1320, UINTARR2 [4.0] = )
Exclude other D
b W Outputs F rDatdns > 1B 1480, UINTARRZ [4.0] E”Cludm e'le‘”cas
b @ InfoData % rDatalng > 1B 1520, UNTARR2 [4.0] E‘S:Cufsime RS
= Drve 1 (Unidive MT00 REC.S) A0l ~ be#] rDateln? > 1B 1640, UINTARAZ [4.0] ow Tooltips
it 1 [ § Diive [ 5ot by Address
4 Outputs - Position Status i .
o # . In [ Show Varisble Groups
F " - rDatalnl > 1B 16G.0. UINTARRZ [4.0] [W] Collapse last Level
5! Touch probe 1 positive edge Ful % rDatanz > 1B 1720, UINTARAZ [4.0] Shonoricble T
%1 Touch probe 1 negative edge -1 nDatalnd > |B180.0, UINTARRZ [4.0] DD:talzla ?I' ypes
& Position actual value < rDatdnd > 1B 1840, UINTARAZ [4.0] atehing Type
Touch probe status - rDatalns > 1B 138.0, UINTARRZ [4.0] b Matching Size
% rDatalnf > IB192.0, UINTARRZ [4.0] &N Types
I [ Inputs - Position control -fia Avis 2 =diiede
b [ WeState Bﬁ' inc‘ Offsets
% In
P [ InfoData T rhatain > 1B 336.0, LINTARAZ [4.0]] DE”"I"”W“SG
b & Drive2 (Unidrive M700 RFC-5) 3] TOadnZ > 16 3400, DNTARRZ E.0] Sneie she
4 G% Mappings | rDatalnd > 1B 3400, LINTARAZ 0] [ Shaw Dislg
") NC-Task 1 SAF - Device 2 (EtherCAT) 1 % rDatalnd > 1B 3520, UNTARR2[4.0] Varisble Name / Comment
m") NC-Task 1 SAF - Device 2 (EtherCAT) Info % rDatalns 3 B 355.0, UNTARR2 [4.0] T -
'3! MC-Task 1 SAF - Dual Drive Rig Instance -~ rDatalng > 1B 360.0. LINTARRZ [4.0] 17 [ Take aver
%] rDclnputTime > 1B 368.0, DINT [4.0]
% rDatan? > IB3720UNTARRZ[40] Cancel
When the NAAttanbh KEacbdblt e( | nsroltdwhtotheaxbog opens
associated with the encoder, e.dnoA»xi sinDadmad ndel a
then click fAOKO.
gIMAinDat alnlo is always where the encoderl data i

number.

The PDO for the encoder is now linked to the encoder axis as indicated by the small grey box

with an arrow

4 5 Drive 1 (Unidrive M700 RFC-5)
i Outputs - Position Status

[y g g gy I

i OKOo

t o

in it:

Status word

Touch probe 1 positive edge

Touch probe 1 negative edge

Position actual value
Touch probe status
Line Encoder

any f ol

owi

ng

12. Apply the new settings to the project by clicking the fi étivate configuration buttono Eﬁ/. Click

message boxes.

Page 87 of 142



13. Verify the encoder is working by double clicking on the encoder axis e.g. Axis 2, and when the
properties for the axis open, select the online tab to view the position. This will change as the

encoder is moved.

Solution Explorer
@t o-a| s
Search Solution Explorer (Ctrl+;)

] Solution 'Dual Drive Rig' (1 project)
P Iili Duzl Drive Rig
b |l SYSTEM
4 MOTION
4 NC-Task 1 SAF
[B1 NC-Task 15VB

"!, Image
] Tables
[&] Objects
4 St Aues
b B Axis1
b B Axis2
b PLC
3 ]

Setpoint Position:
2866742.4927

Qvenmide: [%] Total / Control Output:  [%] Emor:

0o000%| [ 0.00/ 0.00%| | 0(0:0)|

Status log.) Status (phys.) Enabling

Ready NOT Maving [ Coupled Mode ] Contraller Set
[ calibrated [] Moving Fw [ Target Pos. [ Feed Fw
[ Has Jab [ Moving Bw [Jin Pos. Range ] Feed Bw
Controller Kv-Factor: [mm./s./mm] Reference Velocity: [mm./s]
[ [ 14
Target Position: [mm] Target Velocity: [mm/s]
o 4 P |

-— —| +|++| @ —
F1 | F2| F5| F4 F8 | _F9

14. The encoder reference can now be used as the master for an MC_Gearln or MC_Camin by

using the axis name e.g. Axis2.
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10.3 How to view CAN object s

Connect has a powerful diagnostic aid to help the user view CANopen object live called the CAN

Object Viewer. This helps the user to diagnose setup and operational issues with the CiA402 system

layer upon which EtherCATand NC axes run. | f the TowadadiveAXISs net wor Kk
i sndt r unni n gthisadokcan hélpthe sideraunderstand what is going on.

Thetooli s found in the Drive exSotfor]eé&r >t Me€e Nu ridbegere c it O P/t ie avr
[n] is the drive slot in which the SI-EtherCAT interface is located.

v (—I Options
v Slot 3 - 51-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
AEt her CATO > ACAN Object Viewero.
v 43 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 fsec 0 /sec 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 o
D002 00 Evor iy 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]
0x1004 0x00  Manufacturer Software Version STRING(40) 320 ro 0 L]
061018 0«00 Identity Object omos 2 S -

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

001 | Loca! Emrfection e | 22 B -

0x02 Sync Error Counter Limit UINT 16 _ L]
01600 0x00  Inputs - Velocity control DT1600 400 w _ L]
Ox1601 0x00  Inputs - Control and Mode of Op DT1600 400 w _ L]

047 Modes of aneratinn UDINT 2 v |CuclicSuncDacition
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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
position from the drive

EtherCAT CAN Object Viewer
Open ESI Folder

CiA402
operating
mode

CiA402 Status

Word
Control Techniques Unidrive M700
#x02010001

EtherCAT Operation Control word {bit) Status word (bit)
network yclic Sync Position @ Switch on (0} @ Enable voltage (1) @ Quick stop (2) @ Ready to switchon (0) @ Switched on (1) @ Cperation enabled (2)
state @ Enable operation (3) @ Fault reset (7) @ Fault (3) @ Voltage enabled (4} @ Quick stop (5)
@ Switch on disabled (6) @ Warning (7) @ Remote (9)
PDO PO access | FSofmesssges | . o - @ Target reached (10) @ Limit switch reached (11) @ Active (12)
1000 Jsec 0 /sec arget position . osition actual value @ Following error (13)
messages
per second /'l Search cbjects
CANopen objoct | | e T
0x1000f  0x00  Device type
search

0x1001 0x00  Error Register

(names and CAN
object numbers)

UDINT 32 o 131474 -
USINT 8 o -
UDINT 336 o

The object /?I

0x1003 0x00  Error History

CAN objec_t Index and g:{g tObéei%t | Hover cursor here
Subindex IEC fg’:mat value to get help on the

CAN object

10.3.1 MC_Power Disabled and Drive Disabled

This screenshot acts a guide to understand the expected CiA402 Status and Control word for a
TwinCAT NC axis with a disabled drive (STO = 0V) and MC_Power.Enable = FALSE.

Operation Control word (bit)
Cyclic Sync Position

PDO access  FSof messages
1000 /sec 0 fsec

Status word (bit)
@ Switch on (0) @ Enable voltage (1) @ Quick stop (2)

@ Ready to switch on (0) @ Switched on (1)
@ Enable operation (3} @ Fault reset (7)

@ Fault (3) @ Voltage enabled (4)
@ Switch on disabled (6) @ Warning (7)

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

@ Operation enabled (2}
@ Quick stop (5)
@ Remote (9)

. @ Limit switch reached (11) @ Active (12)
Target position

Position actual value

4 16

10.3.2 MC_Power Disabled and Drive Enabled

This screenshot acts a guide to understand the expected CiA402 Status and Control word for a

TwinCAT NC axis with a disabled drive (STO = 24V) and MC_Power.Enable = FALSE.

Operation
Cyclic Sync Position

PDO access  FSoF messages
1000 /sec 0 /sec

Control word (bit)
@ Switch on (0)
@ Enable operation (3) @ Fault reset (7)

Target position Position actual value

4 16

@ Enable voltage (1) @ Quick stop (2)

Status word (bit)

@ Ready to switch on (0)
@ Fault (3)

@ Switch on disabled (6)
@ Target reached (10)

@ Following errer (13)

@ Switched on (1)
@ Voltage enabled (4) @ Quick stop (3)
@ Warning (7} @ Remote (9)
@ Limit switch reached [11) @ Active (12)

@ Operation enabled (2)

ElINIMi Ready to switch .on

(0)o is

now acti v

10.3.3 MC_Power Enabled and Drive Enabled

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

Operation

Cyclic Sync Position

PDO access  FSoE messages
1000 /sec 0 /fsec

Caontrol word (bit)
@ Switch on (0) @ Enable voltage (1) @ Quick stop (2)
@ Enable operation (3) @ Fault reset (7}

Target position Position actual value

Status word (bit)

@ Ready to switch on (0)
@ Fault (3)

@ Switch on disabled (6)
0 Target reached (10)

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

@ Operation enabled (2)

1% 16 @ Following error (13)
EINIMA Swi t ch on ¢dPomat i i€Ema3ed, ASwitched ofn
and AActive (12)0 are now active.
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10.4 How to setup a xis unit scaling and resolution

Unit scaling in most motion control systems, including a TwinCAT NC axis, requires the user to
specify how many 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:

1 The numerator is a number of distance units.
1 The denominator is the number of position feedback counts from the position feedback device
that equals the numerator value.

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 TwinCAT it looks like this:

[ ]

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.

In the drive, the resolution in feedback counts is given by 2(32-Pr3.057) By default, P1 Normalisation
Turns Pr3.057 = 16 so the number of feedback counts per revolution is 2(32-16) = 65536. 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. See the table below:

Pr3.057 Turns bits Counts per revolution Bits per revolution Turns bits as hex
16 65536 16 0x10
15 131072 17 OxOF
14 262144 18 Ox0E
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
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