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1 Prerequisites

The slave drive (Nanotec Controller) must be configured beforehand. Proper operation of the motor and
the slave drive must be ensured before the example can be used. Make sure that the controller/drive
operation is not hindered, e.g. by a stand-alone program running on the slave.

2 Hardware

e Trio MC4N-ECAT Mini Master
¢ Nanotec N5-1-1 controller/drive for brushless DC motors and stepper motors

3 Software

Motion Perfect, Version 4.3.3
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4 Setup Communication

4.1 Connect to MC4N

1. Install Motion Perfect.

2. Connect the network card of your PC to the MC4N’s Programming port via an Ethernet cable.

3. Use a second Ethernet cable to connect MC4N’s EtherCAT port to the EtherCAT IN RJ45 port
of N5-1-1.

Programming port

EtherCAT port

o —

24V

EtherCAT Connection Guide with Trio MC4N

Apply power to both N5-1-1 and MC4N.
Set the IP address of the network card of your PC as described in the next chapter and run the
Motion Perfect software.

o »

Application Note — Trio MC4N-ECAT
Version 1.0.0
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4.2 Setting the IP address of the network card

The IP address of a MC4N controller is per default 192.168.0.250 and the subnet mask is
255.255.255.0. You need to assign an IP address to the network card of your PC, that is in the same
subnet as the MC4N controller. For example, set the network card’s IP address to 192.168.0.249, as

shown below.

@ Status von Ethernet

Allgemein

Verbindung

IPv4-onnektivitat:
IPvE-Konnektivitat:
Medienstatus:
Dauer:

Ubertragungsrate:

X
Kein Metzwerkzugriff
Kein Netzwerkzugriff
Aktiviert
01:52:
100,0 MBi @ Eigenschaften ven Ethernet W

Netzwerk  Freigabe

Verbindung herstellen dber:
Aktivitat ? Intel(R) Gigabit CT2 Desktop Adapter
. Eigenschaften ven Internetprotokoll, Version 4 (TCP/IPv4) X
Gesendet —— %& = Empfan S
T Diese Verbindung verwendet folgende Blemente: Allgemein
. Client for Microsoft-Netzwerke ~
Bytes: 8.212.525 8.782.7¢ z;g D d Druckerfreigabe fir Mi oo ) IP-Einstellungen kinnen automatisch zugewiesen werden, wenn das
atei-un ur ' Netzwerk diese Funktion unterstiitzt, Wenden Sie sich andernfalls an den
?QoS-F‘ake{p\ane( Metzwerkadministrator, um die geeigneten IP-Einstelungen zu beziehen,
| IGE»gensdﬂaH:en | I GDeak‘h’vieren | | Diagnose iahle icast-P

() IP-Adresse automatisch beziehen
(®) Folgende IP-Adresse verwenden:

s

= =
. Microsaft-LLDP-Treiber

<

> IP-Adresse: 192 .168 . 0 . 249
Installieren... Deinstallieren Eigenschaften Subnetzmaske: 255.235.255 . 0
TCPAP, das Standardprotokcoll fir WAN-N; ke, das den
Datenaustausch Uber verschiedene, miteinander verbundene DNS-Serveradresse automatisch beziehen
MNetzwerke ermbglicht
(®) Folgende DNS-Serveradressen verwenden:
Bevorzugter DNS-Server: l:l
oK Abbrechen

Alternativer DNS-Server: l:l

[ Einstellungen beim Beenden iiberpriifen

ok || asbrechen |

Application Note — Trio MC4N-ECAT

Version 1.0.0
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5 Loading a project and configuring the communication

5.1 Loading the example project

1. Download the example project from the Nanotec website www.nanotec.com.
2. Select in the Connection window the interface Ethenet and click on Apply & Connect to connect
to MC4N in Sync mode.

Bl Motion Perfect v4.3.3 (Development build 17523)
Project Controller Edit Search File/Program Build/Run Tools Window Help
bR -®9 08 e

Connection parameters

Bescription ||
Contraller IP addfess
17 fort

© Simulator

B Recent  ~

[ Apply | [Apply & Connect =] [ Cancel

3. Click on Load to load the example project folder named “Application note”.

& Motion Perfect v4.3.3 (Development build 17523)

>
Please choose what the next step should be.

New

Create a new empty project and erase the
current controller contents

Create from controller
and Create 3 new project from the current controller
contents

%, Load
- b Load an existing project onto the controller,
erasing its current contents.

Open & Synchronize

—
-— Open an existing project and synchronize it with
the contraller contents

[conet

Connected to Ethernet, 192.166.0.250

Application Note — Trio MC4N-ECAT
Version 1.0.0
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The folder contains three files, the configuration file EC_EXTEND and the example programs
EXAMPLE _POSITION and HOMING.

Load Project - O X

Select folder: Project contents:
¥ L wrnaec_i

|| 4 | Applikation note

I ProjectTemplates MCAN ECAT
ManoFlash2-1.0.27616 4 '

I

| Nanoflash-B6137

| Nanoflash-Expert-B9505 4 —_Tﬂ Programs
I

I

OneNote-Notizbiicher B | EXAMPLE_POSITION
Soda PDF Files E| HOMING
b2 Suchvergange EC_EXTEND
b B videos
v [ Dieser PC

I' ¢ Bibliotheken
Ay USB-Laufwerk (F:)
I F Applikation note
MotionPerfect 4 3_3 17523 Sety; « [¥] Load deskiop layout
I » Load tool configuration

Path: | Fi\Applikation note |

Project Name: Applikation note | Recent projects... v| |I Load Il |

The picture below shows that the controller is now connected and the project named “Application note”
has benn correctly loaded.

Motion Perfect v4.3.3 (Development build 17523)
Project Controller Edit Search File/Program Build/Run Tools Window Help

PEHE- 2200 LY GAHP FREELEBLZIE R 0ad- 05,

Controller X EXAMPLE POSITION  HOMMING  ReleaseNotes / EC_EXTEND & X Channel #0

MC4N ECAT (P902) v2.0273 v df B9 | Termina et
Axis Status: OK =
Vendors And Profiles Vendors And Profiles
System: OK Flash:©
O @i, ' Slave Configurations Index Name  Vid Pid Rev Avis Type  DRIVE_PROFILE Slave Config
stop enable Ml programs 4 Nanotec Electronic GmbH & Co. KG
« ) Programs ESC Configurations 0 N5-1-1 0x0000026e 0x00000007 06720000 POSITION 0 Q
B) EXAMPLE_POSITION b Il 1 v/
2] HOMING buw Initialization Commands
EC_EXTEND
4 Aves PDO Definitions
Max. Axes: 32
o Pt e
Max. On-board Axes: 0 e
Max Remote fxes: & Click to enable edifin
Click to enable editing
Max. Analogue Ares: §
Configured Axes: 2 Output ~ox
Shor/hide axes.. Connected to Ethemet,192.168.0.250
Axes parameters..
v % Memory

I & Configuration

Project - ax

[h Applikation note 9 %

« [ 1) Programs
8] EXAMPLE POSITION b 11 @ v/
e] HOMING bua?
2] EC_EXTEND

o @ Backup

[Compile/Check Results i

Application Note — Trio MC4N-ECAT
Version 1.0.0
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5.2 Setup EC_EXTEND

The EC_EXTEND file is a text file in XML-format containing configuration data for one or more
EtherCAT slave devices. The file can be loaded onto the MC4N so that MC4N is able to interact with
the EtherCAT devices whose configuration data is contained in the file. The contents of the file is used
to extend the MC4N’s built-in dictionary of EtherCAT devices.

Each Nanotec Controller has its own identity object (register 1018,:00 , in the object ditionary) which
contains the following:

e vendor ID
e product code
e revision number

To read this object, use the software Plug&Drive Studio to connect to the Nanotec Controller.

In the tab Object dictionary search for the mentioned identity object and copy the values of the three
entries, which you need to enter manually in EC_EXTEND later.

AW Plug & Drive Studio (2.0.5)

=L Preferences.

| 1) Home | {ij Home | =] Object Dictionary ©1
D

escription Index  Sub-ndex Access  Type Value | Decimal Value | Binary Velue Category
@ 7 N N N N N hd N
T v rrrrr—

7 Setup

1 tderiy Objec—High ersupp Hote—o [ 4 00000100 no

£ Operation 2 Identity Object - Ver 1018 01 only UNSIGNED32 0000026C 620 £0DD G000 DD 0000 600D 6010 0110 1100 no

3 Identity Object - Pre 018 02 read only UNSIGNED32 | (000004F 79 0DDD 0000 0000 0000 DDV 0000 0100 1111 no

£ Ohject dictionary 4 Identity Object - Rs 1018 03 read only UNSIGNED32 | (7210000 119603200 000D 011100100001 000D 0000 0000 0000 no
5 Tdentity Object - Serial number 078 0% Fead only UNSIGREDSZ| JF120003 789708803 001011110001 0010 GO0 6000 0000 0011 no

55 Motor Tuning

The three entries correspond to the EC_EXTEND parameters Vid, Pid and Rev respectively.

Manotec Controller EC_EXTEND
s VendorID «  Vd
. Product code . Pid

. Revision number . Heav
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1. Openthe EC_EXTEND file.

XML Text

Motion Perfect v4.3.3 (Development build 17523)
Project Controller Edit Search File/Program Build/Run  Tools

-, @0 Motion
;"’H-N-'HQ|ED' stop <
Contraller -0 X
MCAN ECAT (P902) v2.0273
Axis Status: OK
System: OK Rlach:® Vendors And Profiles Vendors And Profiles
Motion Drive Halt Stawe Confiqurations Index Name Vid Pid Rev Axis Type DRIVE_PROFILE Slave Config
0500;: .cnable o programs 4 Nanotec Electronic GmbH & Co. KG (0x0000026¢c)
a ] Programs ESC Configurations 0 NS-1-1 0x0000026¢ 0x00000007 06720000 POSITION 0 0
[8] EXAMPLE_POSITION B 11 W .
5] HOMING Y'Y Initialization Commands
a3 MEEC‘EXTEND PDO Definitions
Max, Axes: 32

) Parameter editing is not
enabled and editor is in
read-only mode.

lick nabl iting

Max. Physical Axes: 8
Max. On-board Axes: 0
Max. Remote Axes: 8
Max. Analogue Axes: 8
Configured Axes: 2
Show/hide axes...
Axes parameters...

I % Memory

[; ‘R" Configuration

2. Add the values in EC_EXTEND and save.

Meotion Perfect vd.3.3 (Development build 17323)
Project Controller Edit Search File/Program Build/Run Tools Window Help

e HR- 2200 - LGS F TRBELBSTEH % €

Contraller @ x| _ EXAMPLEFOSTION _ HOMMING ,/ ECEXTEND |
MCAN ECAT (P902) +2.0273 HI-Bl a9 e =R 080358 ;
Axis Status: OK === oo o
215 ﬁ—] <CycData>
System: OK Flash: @ 216 <Atype>POSITION</Atype>
. ~ 217 <CtrlMode>PROFILED POSITION</CtriMode>
Mation Drive Halt 218 <UselrdLur>FALSE</Tselrdlur>
stop enable programs 219 <Cmd>LRR</Cmd>
220 <S8tate>DEVICE_STATE SAFECP,DEVICE STATE CP</State>
“ 131 Programs 21 |- </CyeD - -
ycDatax
B] EXAMPLE POSITION b 01 v |35 Py
B] HOMING b 223 <Mode>0x0300</Mode>
=] EC_EXTEND 224 - </De>
4 ﬁ Axes 225 <MbxStartupProtocol>CoE</MbxStartupProtocol>
. 226 <MbxProtocols>CoE</MbxProtocols>
Max; Aues: 32 227 <MbxRate>100</MbxRates>
Max. Physical Axes: 8 228 <EscCEglndex>0</EacCiglndexs
Masx. On-board Axes: 0 229 <5doInitCmdIndex>5SD0_AFE CSP</SdolnitCmdIndex>
Max. Remote Axes: 8 230 <RyPdoIndex>RXPOC_PROFILE</RiPdoIndex>
Max. Analogue Axes: 8 231 <TxPdoIndex>TXPDO_PROFILE</TxPdoIndex>
Configured Axes: | 232 | </SlvCig>
Show/hide axes... 222 [ </SlvCigs>
234 -] <Profiles>
Axes parameters... 235 E';l Trofile
I % Memory 236 <Index>0</Index>
I 4 Configuration 237 <Vid>0x0000026c</Vid>
238 <Pid>0x00000007</Pid>
233 <Rev>06720000</Rev>
a0 DS idm T il died
241 <Atype>POSITION</AType>
242 <Name>N5-1-1 </Name>
243 <S1lvCfgIndex>0</51vCigIndex>
244 = </Profile>
245 — </Profiles>
246 -] <Vendors>
247 -] <WVendor>
Project > O x|||248 <Vid>0x0000026c</Vid>
- 243 <Name>Nanotec Electronic GmbH zamp; Co. KG</Name>
= 250 = </Vendor>
Hﬁ Sepiieroninets ﬂ )f 251 — </Vendors>
252 L</EtherCAT.

Application Note — Trio MC4N-ECAT
Version 1.0.0
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5.3 Synchronize master and slave
1. Open the Intelligent drives configuration window.

H Motion Perfect v4.3.2
Project Controller Edit Search File/Program Build/Run Tools Window Help

i bEH2-9 00O )8 HGPTRBHENLNESYO % 0848 O

step
Controller EXAMPLE_POSITION

EC_ EXTEND & 3| HOME1

2. Click re-initialize the drives to synchronize the master and slave controllers.

3. If Motion Perfect shows a “System error”, you need to reset the MC4N to enable the connection
to the Nanotec Controller. To do so, simply click on Reset MC.

Motion Perfect v4.3.3 (Development build 17523)
Project Controller Edit Search File/Program Build/Run Tools Window Help

bHE-BRO0 AL GHFTREEAISTE S 0QE 0N

stop s
Controller bl X| EXAMPLE_POSITION HOMMING Release Notes EC_EXTEND & X
I[
MC4N ECAT (P902) v2.0273 4 ¢ HdF A9 R
Auxis Status: OK I
Flash: @ Vendors And Profiles Vendors And Profiles
Motion Drive Halt Slave Configurations ‘Index Mame  Vid Pid Rev Axis Type DRIVE_PROFILE Slave Config
stop enable 4] programs Intelligent drives rax
ESC Configuration:
4 L) Programs g Slot 0 - EtherCAT 0
|B] EXAMPLE_POSITION b Il W I
5] HOMING Bl Initialization Comn E
g EC_EXTEND . Diagram
4 2 Axes PDOC Definitions
Max. Axes: 32 - ] .
Max. Physical Axes: 8 9 ::[:bT;tea;Zd;: Address: 1
Max, On-board Axes: 0
Max, Remote Axes: 8 eyl
MGXI Ana!'oguEAxles:é' Click to enable
Configured Axes: 1
Show/hide axes...
Axes parameters...
I B Memory -
I 3+ Configuration i
Project X
J l‘z Applikation note ﬁ %
4 @ Programs
EB| EXAMPLE POSITION J 11 &
E| HOMING [ R
EC_EXTEND
¢ B Backup Modify STARTUP Program | | Browse database...

Application Note — Trio MC4N-ECAT
Version 1.0.0
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After the reset of the controller the Intelligent drives window shows that the master is
synchronized to the slave Nanotec Controller, the Master state is Operational.

Intelligent drives ~ox
Slot 0 - EtherCAT
\X)
Diagram

Master state:  Operational >

Address: 1

Axis: 1]

Drives

Axis Ctrl Mode Model Pos Alias Configured
B0 EthCAT Pos 0o 0 1

Maodify STARTUP Program | | Browse database...

Application Note — Trio MC4N-ECAT

Version 1.0.0
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6 Description of the example project

6.1 HOMING
This example demonstrates the use of the homing mode.
You can use any of the homing methods described in the technical manual of the N5-1-1.

To select the homing method, enter the desired method number as a parameter of CO_WRITE_AXIS in
the example code, click the save button and compile by clicking the question mark symbol.

Motion Perfect v4.3.2
Project Controller Edit Search File/Program Build/Run Tools Window Help

i -, @D T = w. - @ = - Motian
ibdE-#2 00 - Ehe &SP TREELBESYEH% 0 aé- Ol
Controller ~ 2 x| EXAMPLEPOSTION / HOMMING X | EC_EXTEND &
MC4N ECAT (P902) v20273 iHE~ 4 2B e =R340P3R|22=_irnls e/ e@RsA|FE 2.
Auds Status: OK 0 ' homing method
System: OK Flash: @ H | axis mumber
0Matian Drive |y Halt 3 ax=0
stop enable programs 4
PRINT ™"
4 [ 1) programs &
[8) EXAMPLE_POSITION b Il gt 7 WDOG=0N
[e] HOMING bmy? .
& EC_EXTEND
I A Ases 11
I % Memory 12
I 3% Configuration 13
14 ' set the control word to be user mode
PRINT "ControlWord = ";HEX (DRIVE_CONTROLWORD)
PRINT "Resetting Drive"
DRIVE CONTROLWORD=%0&
WA (10)
DRIVE_CONTROLWORD=$26 ' reset drive
21 WA (10)
22 DRIVE CONTROLWORD=£0&
23
24 IF MOTIOH R<>0 THENW
25 PRIN Resetting MOTION_ERROR"™
26
WA (2)
ENDIF
;: SERVO=0FF
31 PRINT "Set the drive to homing mode”
32 CO_WRITE_AXIS (ax,$6080,%00,2,-1,8)
33
34 VR (100)=0
Project ¥ O X|l35 REPERT
36 CO_READ AXIS (ax,$6061,500,2,100)
[ Applikati t 37 UNTIL VR(100)=6
| {3 fppiikation note ] 38 PRINT "Eoming mode accepted”
39
4 [ 1 Programs 40 ' s 33 for +index direction, 34 for -index, 35 References to the current position
[8] EXAMPLE_POSITION b Il 4 PRINT "sct—685
[B] HOMING [ 42 CO WRITE BXIS( ££00,2,-1,35)
= EC_EXTEND 43
» B Backup 44 CO_WRITE_RXIS (ax,$3202,%00,4,-1,1)
45 DRIVE_CONTROLWORD=%$07
WA (10)

Without connecting additional external home switches, you can use the following methods:

CO_WRITE_AXIS(ax,$6098,$00,2,-1,33) : homing method 33, references to the next index pulse on
the left.

CO_WRITE_AXIS(ax,$6098,$00,2,-1,34) : homing method 34, references to the next index pulse on
the right.

The prerequisite for these two methods is that the connected motor is equipped with an encoder with an
index pulse.

CO_WRITE_AXIS(ax,$6098,$00,2,-1,35) : homing method 35, references to the current position
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6.2 EXAMPLE_POSITION

The program EXAMPLE_POSITION demonstrates the use of the position mode; the motor moves
between two relative target positions.

To start the program, click on the Start symbol * . The motor runs at the set speed (parameter
SPEED, in motor revolutions per second) between the 2 target positions (argument of function MOVE,
in motor revolutions) until you stop the program.

To stop the program, click the Halt icon 4.

Motion Perfect v4.3.2
Project Controller Edit Search File/Program Build/Run Tools Window Help

bHR- B2 OO- AR &@AF FTREBEADSFER 088 05

Controller * o X ‘J‘/ EXAMPLE_POSITION X‘ HOMING EC_EXTEND &
MCAN ECAT (PS02) 120213 Hd- 4 2R ZRL0OPIQRESE. ir 19 a2 0BRERIETE2G,
Axis Status: OK (] 'Demo for position relative
System: OK Flash: @ 1 SERVO RXIS(0)=ON "closed loop servo control enabled, SERVO AXIS(0)=0FF closed loop servo control disabled
2
fen TEs Halt 3 UNITS AXIS(0)= 2000 'conversion factor
stop enable programs 4
5 WDOG=0N 'Drive Enable
4 1) Programs &
|£] EXAMPLE_POSITION B 01 (4 7 7 BASE (0) 'read/write all motion commands for axis(0)
= ) 8 SPEED =5 '
g ?{??)!?S\ID E v ] ACCEL=2'set accel and decel to 100 units/sec/sec
. = 10 DECEL=ACCEL
b Axes 11 MOVE(10) ' move in right direction
I % Memory 12 WAIT UNTIL IDLE
I 3¢ Configuration 13 WA (500)
4 MOVE {-10)} ' move in left direction
'_-é WAIT UNTIL IDLE
17 WDOG=OFF 'Drive Disable

PRINT "Move Done™

20
21

Lm: 21 Chr 0 pid:

Project e
1 o
!ﬁ Applikation note em x
4 @ Programs
8] EXAMPLE_POSITION B 11 4 7
& | HOMING b
EC_EXTEND
[ E Backup

Application Note — Trio MC4N-ECAT

Version 1.0.0
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6.3 Checking the status of the slave

The tab Status shows the current status of the connected slave drive, giving data about the drive and
motor including the drive status flags and stored alarms. A button is provided to reset the drive.

Double-clicking on a drive icon, a motor icon associated with a drive, or a line in the Drives grid will
bring up the EtherCAT device window for the corresponding drive.

Intelligent drives -+ O X
Slot 0 - EtherCAT
G /|
Diagram
. d
Master state: - Operationsl EtherCAT device © slot 0, address 1, axis 0 B x
Address: 1 Status | Cof Objects
: EtherCAT Info Contral Flags Fault Reset
Position 0 Mask: $0006 Movement
Aliss 0 [ Switch On [ Halt
) Enable Voltage [ Mode Specific Controller
Address 1 & Quick Stop [ Reserved 0| Position [MPOS ™ UNITS)
State Operational [ Enable Operation [ Manutacturer Drive
[ Mode Specific [ Manufacturer
;i 0| Position
Device Info [ Mode Specific [ Manufacturer i
Vender ID $0000026C 7] Mode Specific [ Manufacturer 0| Velacity
. Vendar Nanotec electronic GmbH & Co.KG [ Fault Reset ] Manufacturer 0| Torque
s Product code $0000004F
Axis CtrlMode Model Pos Alias Config: Model ? Status Flags
50 EthCAT P L - Mazke S1321
= o Revision $07860000 ] Ready To Switch On ] Manufacturer
Serial number 0 [ Switched On ] Remote
Software ver. FIR-v1825-B577172 E Operation Enabled g Mode Specific
Fault Internal Limit Active
Hardware ver. W002 [ Voltage Enabled 7] Mode Specific
) Quick Stap [ Made Specific
[ Switch On Disabled (] Manufacturer
[ Warning [ Manufacturer
Madify STARTUP Program | | Browse database...
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7 Liability

This Application Note is based on our experience with typical user requirements in a wide range of
industrial applications. The information in this Application Note is provided without guarantee regarding
correctness and completeness and is subject to change by Nanotec without notice.

It serves as general guidance and should not be construed as a commitment of Nanotec to guarantee
its applicability to all customer applications without additional tests under the specific conditions and —
when necessary — modifications by the customer.

The provided information does not replace datasheets and other product documents. For the latest
version of our datasheets and documentations please visit our website at www.nanotec.com.

The responsibility for the applicability and use of the Application Note in a particular customer
application lies solely within the authority of the customer. It is the customer's responsibility to evaluate,
investigate and decide, whether the Application Note is valid and suitable for the respective customer
application, or not.

Defects resulting from the improper handling of devices and modules are excluded from the warranty.
Under no circumstances will Nanotec be liable for any direct, indirect, incidental or consequential
damages arising in connection with the information provided.

In addition, the regulations regarding the liability from our Terms and Conditions of Sale and Delivery
shall apply.

8 Copyrights and contact

Nanotec Electronic GmbH & Co. KG
Kapellenstralie 6

85622 Feldkirchen

Germany

Tel. +49 (0)89 900 686-0
Fax +49 (0)89 900 686-50
info@nanotec.de

www.nanotec.com
© 2019 Nanotec Electronic GmbH & Co. KG, all rights reserved. Motion Perfect V4 is a trademark or

registered trademark of Trio Motion Technology Ltd. in United Kingdom and other countries for Trio Motion
Technology factory automation products. 11.2019 Germany
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