Application Note
FESTO

How to connect CMMT through EtherCat
to an OMRON PLC in Sysmac Studio

This document will go through a Step by Step description of CMMT
what must be done to connect CMMT to an OMRON PLC through
EtherCAT and integrating it to the Motion Control (MC) elements
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Components/Software used

1 Components/Software used
Type/Name Version Software/Firmware Date of manufacture
CMMT-AS V016.0.9.10_release 2019
Festo Automation Suite 1.2.1.16 2019
CMMT-AS Plug-In 1.2.0.25 2019
NJ301-1100 Omron PLC 1.10
Sysmac Studio Standard Edition Ver.1.13

Table1.1: 1  Components/Software used

Information

This AppNote describes the procedure with the CMMT-AS motor controller. The CMMT-AS servo
drive controller and CMMT-ST servo drive controller for extra-low voltage are based on the same
software platform. Therefore, the described settings can also be used as a reference for its parame-
terization. It is hereby expressly pointed out, that this has not been explicitly tested and therefore
the function cannot be guaranteed!
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Testing connection to the PLC

2 Testing connection to the PLC

After installing Sysmac Studio, Omron provides an IP scanning software labelled as DirectEthernetUtility.

It is recommended to use this tool in case the IP address is unknown or has been forgotten.
Start DirectErhernetUtility and click on Confirm the network connection status

Direct Ethernet Connection: Network Card Selection

address is called "Direct Ethemet connection”.

Sysmac Studio

DirectEthernetUtility
1
é Total Commander

Select a network card.

M= |
The function for Ethemet connection to the controller without specifying an IP

To use the direct Ethemet connection function, select the target network card.

L. kumnente :
= Local Area Connection (Direct connection target)

CH-Integrator

-

_‘__ Bilder Ir;l:etuggrk carc]lgr??a]n%% ; :?énteI(F{) PROS1000 MT Desktop Adapter
- address: 192.168.0.
| Erste Schritte > : Cable : Zohnected
Musik Status : IP address acquired
n_‘ Werbindung mit einem Projektor
Computer 4

ﬂ i CX-Programmer

Systemsteuerung [ Disable the direct Ethemet connection function.

t.._;{:. Remotedesktopverbindung uses the same network card and there is no network card to switch.

Gerate und Drucker

Kurznotizen

Q2 snippi
é snipping Tool Hilfe und Support

»  Alle Programme

Select the connection method and click on Browse to find the device.

-

Disable this function if communications are disabled in the application that

Standardprogramme Confimn the network connection status.

select a connection method and press the Browse button.
Direct USB Connection
I @ Direct Ethernet Connection I

1 Remote USB Conmection

1 Ethernet Hub Caonnect ion

| Responze Timeout (=) 2z

‘HF Metwork Browser = e ==

& My Computer { GERMAN- K TH-"H [P address : 192.164.0. 104
—| Direct Ethernet Connect ion Egg?t E gﬁﬁé%??i%ggiu

@ Local Area Conmection (direct connection tarzget) |iarszion < “1.10.10"
-2 152, 168,0, 105 [NJ301-1100] Servo_PLEC ontroller name @ "Serva PLCY
A0 address » Unooo0A_RETSCE

4 I F 4 2

ound 1 network(s)

tart dizscovery - Local érea Connection (direct conmection targe }

ound & node - 192, 168.0,106(266, 266, 266,00 [MJ201-1100¢1,10. 10}] “Servo_PLC" 000004_BE1SCE 20 16!
inished discovery - Local &rea Conmection {direct commection target) [1T

m
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Sysmac Studio configuration

3 Sysmac Studio configuration

3.1 EtherCAT Network Preparations

3.1.1 Installing the ESI File
1. Make sure that Omron Sysmac Studio is closed.
2. Download the EtherCAT ESI File for CMMT from the Festo Support portal.
3. Pasteit into the following folder:

C:\Program Files (x86)\OMRON\Sysmac Studio\lODeviceProfiles\EsiFiles\UserEsiFiles

I = | UserEsiFiles

Home Share View
» U o cut . x I 3 New item ~ i) open - Y selectan
| Edit

&

w.| Copy path ﬂ Easy access = 0 Select none
Pin to Quick Copy Paste _ Move Copy Delete Rename Mew Properties
access E Faste shortcut ta ta - folder - £) History E‘E‘In\rer‘t selection
Clipboard Organize Mew Open Select

« v P » ThisPC » (C:) OSDisk » Program Files (x86) » OMROM » Sysmac Studio » |ODeviceProfiles » EsiFiles » UserEsiFiles
Z& OneDrive ~ MName Date modified Type
=] Pictures [ Festo_CMMP-AS_V4p0_CiA402_IPTxml XML Document
#P Saved Games [ Festo-CMMT-AS-CiAd02-20180822.xml 0 XML Document
7 Searches | L] Festo-CMMT-AS-CiAd02-20190627xmi | 2019/6/27 19:57 XML Document
R .

4, Start Sysmac Studio

3.2 Starting a Project

Create a New Project selecting Device Type and Version that you have.

Note

Size
301 KB
1,360 KB
1,826 KB

The Device Version MUST BE 1.10 OR HIGHER. An older controller will not be compatible with the

Festo_MotionControl library. Contact OMRON concerning FW updates.

g% Offline . :
E B8 Project Properties
+ > Project name  IESRLARTYR

Author

r._ Open Project

Comment
|
Import...

Type Standard Project

: . : Select Device
A Online

. Category
6 Connect to Device ) n
Device NJ301 | v R1100 | v ]

Veson PR
P
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Sysmac Studio configuration

3.3 Setting up the controller

3.3.1 IP address

Set the IP address of the PLC in the project by opening the Configurations and Setup Menu -> Controller Setup -»

Built-in Ethernet/IP Port Settings ->» TPC/IP -> Fixed Setting

Multiview Explorer - I % Task Settings ?l:a} EtherCAT

“ TCP

/1P

|v] TCP

/1P

|new_Ccmtrc:IIer_C'

¥ Configurations and Setup

& Built-in EtherNet/IP Port 5... X

TCP/IP Settings

i EtherCAT IP Address
» =5 CPU/Expansion Racks (& Fixed setting

LINK
& 1[/O Map

¥ 3 Controller Setup
L[ Operation Settings
L ¢¢ Built-in EtherMet/TP Port Settin
™ i Motion Control Setup
B & Cam Data Settings
Il ™ EventSettings
B ™ Task Settings

IP address

Subnet mask

Default gateway

FTP

S

DMNS

nTe

I b4 Data Trace Settings Secondary DNS server
¥ Programming = Domain name
WY il POUs snme

DNS @ Do not use
Priority DNS server |

192.168.0_ . 109
255.255.255._0

Obtain from BOOTP server.
Fix at the IP address obtained from BOOTP server.

O Use

Make the communication setup by clicking on Controller ->» Communication Setup... > Select connection method -»

Communications Test.

Controller Simulation Tools  Help

I Communications Setup... I

L3 N &£ B QW F O a q
Change Device
Cnline Ctrl+W A & Built-in EtherNet/IP Port S... X
| IP ¥ettings
Transfer.. 3 - =
Made » ‘
wﬂmmunications Setup EI@
IP add)|
bret n Connection type
Set/Reset » it gate] Select a method to connect with the Contreller to use every time you ge enline.
Direct connection via USB
Forced Refrechin 3
i g ool Direct connection via Ethernet
MC Test Run » pddres; Remote connection via USB S
Ethernet connection via a hub n'—“
Select one method from these options¥gevery online connection.
[ Direct connection via USE
DNS se [ birect connection via Ethemet
DS el [ Remote connection via USB
] [J Ethernet connection via a hub
ain ni
Security P IR Ad
st Nai
= Remote IP Address B
Select a method to connect with the Controller to use every time you go online,
192.168._0.105
| USB Communications Test | | Ethernet Communications Test
+]a]
Keep Alive [ Confirm the serial ID when going online.
[ Check forced refreshing when going offline.
Keep /| = =
Keep Alive monitoring 4 Despopse MopiiorTime
Linger op Set the Response Monitor Time in the communications with the Controll
2 (s)
IP Router Table ———
OK Cancel
Destination IP
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Sysmac Studio configuration

Note
A successful test will display the message Test OK

Remote IP Address

Select a method to connect with the Controller to use every time you go online,

192.168._0.105

| USB Communications Test| | Ethernet Communications Test

I Test OK I

Application Note - How to connect CMMT to an OMRON PLC in Sysmac Studio - 1.10 Page 9 of 29



Sysmac Studio configuration

3.3.2 PLC Module configuration

First establish an online connection to the PLC by clicking on Controller -> Online.

: Controller Simulation Tools Help

Communications Setup...

[ N b &0

Change Device

I Cnline Crrl+W Section - Program0 P/

Double-click on the CPU/Expansion Racks. Right click any of the shown modules and select the Compare and

Merge with Actual Unit Configuration Option ->» Apply actual Unit configuration

-
==

MJ-Px3001

Show Model/Unit Name

Compare and Merge with Actual Unit Canfiguration

Production information

Compare and Merge with Actual Unit Configuration EI@

Configuration on Sysmac Studio Sysmac Studio’  Result | Actual Unit configuration
NJ301-1100 Matched NJ301-1100

Actual Unit configuration
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Sysmac Studio configuration

3.4 EtherCAT Network Setup in Sysmac Studio

While Online with the PLC, double click on the EtherCAT Tab under Configurations and Setup.

3.4.1 Writing the Configured Station Alias

It is important to point out that OMRON EtherCAT Masters require that connected devices provide a Configured

Station Alias. This is a number that is stored in the EtherCAT slaves EEPROM.

A number to a new device can be provided by right clicking on the Master -> Write Slave Node Address

Multiview Explorer v+ 1 | W Task Settings E‘[E% EtherCAT X E'I-IZ": Built-in EtherMet/IP Port S

|Ser\.'o_PLC | v |

Mode Address Network configuration
“ Master

¥ Configurations and Setup

Il » = CPU/Expansion Racks

B Y 3 Controller Setup

/ e
¥ EtherCAT

& /O Map

L[} Operation Settings
L ¢&# Built-in EtherMet/TP Port Settings

W > i Motion Control Setup
B & Cam Data Settings
B | Event Settings
B ™ Task Settings
W B4 Data Trace Settings
¥ Programming
WY @ Pous
¥ & Programs
¥ [ Program(

L & Section0

Write Slaue Node Address I

Get Slave Senial Numbers

L ¥ Functions

L & Function Blocks Display Diagnosis/Statistics Information

Give all the EtherCAT slaves in the network a different Address.

’Slave Mode Address Writing EI@

Present value' Set value Actual network confiquration

= “ Master

10 10 S lCMMT-AS Rev:(x00000002

Node addresses are set for slaves,
When any value other than 0 is set to a slave whose node address can be set from hardware, the setting has pricrity, In other cases,

the addresses set here are applicable,
o]

Note

Compare and Merge with Actual Metwerk Configuration

Explicit Device Identification is NOT supported by Omron EtherCAT Masters. This means that Identifi-

cation through DIL Switches is NOT supported.
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Sysmac Studio configuration

3.4.2 Scanning the EtherCAT network

Right click on the EtherCAT Master module -> Compare and Merge with Actual Network Configuration.

Multiview Explorer ~ 0 | TaskSettings | 3% EtherCAT X | g Built-in EtherNet/IP Port S..
MNode Address Network configuration
|Servo_PLC | A | “ Master
Master
¥ Configurations and Setup ‘

Il » = CPU/Expansion Racks
"

[ | /O Map

B ¥ 3 Controller Setup

[ | L[} Operation Settings

[ ] L&# Built-in EtherMet/IP Port Settings
W > & Motion Control Setup

B & CamData Settings

B » EventSettings

B ™ Task Settings
W b7 Data Trace Settings
¥ Programming

WY @3 Pous

B ¥ E Programs

[ ] ¥ i< Program0
| L 48 Section0

Write Slave Node Address

I Compare and Merge with Actual Network Configuration I

Get Slave Serial Numbers

Compare and Merge with Actual Metwerk Configuration

Mode Address Metwork configuration on Sysm: Node address' Actual network configuration

Master
| Master = e
10 ¥ | CMMT-AS Rev:0x00000002

I| 4 Apply actual netwerk configuration ‘

Some slaves such as Power Supply Units are not included in the actual netwerk cenfiguration.

Close

f= o=

Netw...
Mast... ‘

Comparison result | Actua... | Lower Configuraticn|

Matched

Added

| Mast... |

|10%. |
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Sysmac Studio configuration
3.4.3 Enable Distributed Clocks (DC)

Go Offline. Click on the CMMT on the EtherCAT Tab and Enable DC for synchronization.

Node Address' Metwark configuration

Master
= Master Item name ]
10 j E00L Device name |Eo01

CMMT-AS Rewv:0x00000002 Model name CMMT-AS
Product name CMMT-AS
Revision 0x00000002
MNode Address 10
Enable/Disable Settings Enabled
Serial Number 000000000

0x6040:00 Outputs/Controlword
Ox6060:00 Outputs/Modes of operation
0607 A:00 Outputs/Target pasition
Ox6081:00 Outputs/Profile velocity
0x60FF:00 Cutputs/Target velocity
Ox6071:00 Outputs/Target torque
) 0x60B1:00 Cutputs/Velocity offset

PDC Map Settings 0x60B2:00 Outputs/Torque offset
0x6041:00 Inputs/Statusword
0x6061:00 Inputs/Modes of operation display
0x6064:00 Inputs/Position actual value
0x606C:00 Inputs/Velocity actual value
Ox6077:00 Inputs/Torque actual value

Enable Distributed Clock | |
Reference Clock Exist

Setting Parameters -

Backup Parameter Settings ---
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Axis Setting

4 Axis Setting

4.1 Axis Basic Settings for positioning mode

Add Motion Axis to the Motion Control Setup -» Add -> Axis Settings

¥ Configurations and Setup -

YEEE ® !
[ ] L -1 MNodelQ: CMMT-AS (E001)

Il > = CPU/Expansion Racks

B <& VOMap

> @ Controller Setup

W ¥ £ Motion Control Setup

B ¢ CamDotoSettings ' >C

Bl ™ Event Settings MC Monitor Table...
B W TaskSettings Axis Setting Table
W b4 Data Trace Settings

Double Click on the added MC_Axis000 and check the following settings:

W Task Settings | gif EtherCAT | &% Built-in EtherNet/IP Port S.. £ MC_A«is000 (0) X

ﬂ ﬁ Axis Basic Settings

Axis number 0
Axisuse [Usedads — [w
Axis type [Servo axis v

Feedback control ~ [No controlloop Tw |
Inputdevice 1 [<Not assigned> [ ¥ |
Input device 2 <N ed>

Input device 3 :
Output device 2 <Mot assigned>
Output device 3 [<Mot assigned> [ ¥ |

v Detailed Settings

Reset to Default

© &t

N

* 3. Target position [Node : 10 CMMT-AS EGOIE hd ||60?.Qh—90.0!0uteuts Target Eosition 607A 00
5. Target velocity [<Not assigned = ¥ | [<Not assig

Function Name Device Process Data
@ - Output (Controller to Device)
+* 1. Controlword [Mode : 10 CMMT-AS[EOOL) [ | [6040h-00.0{Cutputs_Controlword_6040_00) v |
[~ ]

&

7. Target torque [<Not assigned>
9. Max profile Velocity [<Not assigned>
B 11 Modes of operation [<MNot assigned =
] Ea 15. Positive torque limit value [<Not assigned=
Hesnes 16. Negative torgue limit value [<Not assigned>
21. Touch probe function [<Net assigned>
— 44, Software Switch of Encoder’s Inpui[ <Not assigned> [ ¥ ] [<Not assigned> =]
@ - Input (Device to Controller] _ —
+* 22, Statusword [Node : 10 CMMT-AS[EQ0DL) [ = | [6041h-00.0(Inputs_Statusword_6041_00) [+
+ 23. Position actual value [Node : 10 CMMT-AS{EO0L) [ » | [6064h-00.00nputs_Position actual value_6064_00) [»
24, Velocity actual valug <Not assigned >
25. Torgue actual value <Not assigned>
A T I N S S
40, Teuch probe status <Net assigned >
41. Touch probe posl pos value [ <Not assigned >
42, Touch probe pas2 pos value [<Not assigned>
43. Error code [ <Not assigned >
45, Status of Encoder's Input Slave [ <Not assigned>
46. Reference Position for csp [<MNot assigned =

+ Digital inputs
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Axis Setting

4.2 Axis Basic Settings for Torque mode

Add Motion Axis to the Motion Control Setup -» Add -» Axis Settings

¥ Configurations and Setup .'-,—‘

B ¥ 35 EtherCAT o \_’
[ ] L - NedelQ: CMMT-AS (E001)

> = CPU/Expansion Racks

W < VOMap

W » = Controller Setup

W ¥ & Motion Control Setup

Paste

B ¢ CamData Settings
Bl = EventSettings MC Menitor Table...
B ¥ Task Settings Axis Setting Table

W b4 Data Trace Settings

Double Click on the added MC_Axis000 and check the following settings:

L

Axis number
Axis use
Axis type
Feedback control
Input device 1
Input device 2
Input device 3 [<
Output device 1 Node : 1
OUTPUT GEVICE 2 | SNOL assign

Outputdevice3  [<Notassigned> v’

|

¥ Detailed Settings
Reset to Default

Function Name Device Process Data
o Oaknut [Cantrallar #4 Nasara)

* 1. Controlword [Node : T CMMT-AS(E00T)
% 3. Target position
5. Target velocity [Noc CMMT-AS{E0DT)Y
7. Target torque [Node : TCMMT-AS(E00T) v | (607

Y, Max protile Velodty <Not assigned > v

1 || 11 Modes of operation [Node : 1 CMMT-AS(E001) v | [6060h-00.0(Outputs V. ¥

12, Fosiuve torque limit value

16. Negative torque limit value
21. Touch probe function [<Not assigned>
44, Software Switch of Encoder’s Input [<Not assigned>
Input (Device to Controller)
22, Statusword
23. Position actual value
24, Velocity actual value
25. Torque actual value
27. Modes of operation display
Y. 10UCh [ IS
41. Touch probe pos1 pos value
42. Touch probe pos2 pos value
43. Error code
45, Status of Encoder’s Input Slave E
46, Reference Position for csp [<Not assigned>
+ Digital inputs
A The combinations of MC F.unc'tion Module fungtions and process data are changed.
When changing the combinations, please confirm that they behave as intended.
Invalid combinations may cause unexpected operations of the equipment and machines.
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Axis Setting

4.3 Unit Conversion Settings

4.3.1

For a Linear System

The setting between Festo Automation Suite and Sysmac Studio should align with each other, eg: if you set the
exponent of position to -6 in FAS, please set the command pulse count per motor rotation to 1000 accordingly in

Sysmac Studio.

The value “Work travel distance per motor rotation” can be used to set at the function block a value with higher
resolution. In this example the value is 1, this means the set position of the function block has a resolution for 1
mm (value 100 at FB means 100 mm). If you set the “Work travel distance per motor rotation” to the value 10

the resolution is 0.1 mm (value 100 at FB means 10.0 mm).

~ 1
new_Controller_0 n “

¥ Configurations and Setup

Factor group

Current user unit Metric [m, m/s, ...] (B)

Position ¥ 6l

Velocity b -3

Acceleration ¥ -3

Jerk ¥ -3
' (8 Festo_MotionControlLib_Example CMMT-AS - new_Controller.0 - Sysmac Studio

X 8@ 8> @|[JAKBRLAD|R|s\Ns£5@0%F|[0aam|
Multiview Explorer

Unit Conversion Settings

W V & EtherCAT
| | L 2 Nodel : CMMT-AS (€
W » = CPU/Expansion Racks
W & UOMap

W ¥ 3 Controller Setup

[ ] L@ Operation Settings
| | L &f Built-in EtherNet/IP
W V & Motion Control Setup
B V& Axis Settings

Unit of display O se 0 mm

Command pulse count t't
P -dlﬂ mtor rotation
ef

ference: Unit conversion

Number of pulses [pulse] =

1000/ pulse/rev
1) mm/rev

formula

Command pulse count per motor rotation [UDINT]

Oum

Work travel distance per motor rotation [LREAL]

O nm O degree O inch

* Travel distance [Unit of display]
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Axis Setting

4.3.2 For a Rotary System

The setting between Festo Automation Suite and Sysmac Studio should align with each other as well, eg: if you
set the exponent of position to -6 in FAS, please set the command pulse count per motor rotation to 1000000
accordingly in Sysmac Studio.

The value “Work travel distance per motor rotation” can be used to set at the function block a value with higher
resolution. In this example the value is 1, this means the set position of the function block has a resolution for 1
degree (value 100 at FB means 100 degree). If you set the “Work travel distance per motor rotation” to the value
10 the resolution is 0.1 degree (value 100 at FB means 10.0 degree).

Factor group

Current user unit Degree [, /s, ...] (3]
Position ¥ -6
Velocity ¥ -3
Acceleration ¥ -3
Jerk ¥ -3

Ii Festo_MotionControlLib_Example_CMMT-A5_PLCopen - new_Controller_0 - Sysmac Studio

|_u. Edit  View Insert Project G Simulati Tools  Help
A B8 SCcl|FAEBLAD|R|LNaPS> @0 F|DQAQM
Multiview Explorer - 'I?MC Ais000 (0) = ﬂ._,oeranor Settings & Section0 - Program0 @CPU"E.\pzns.cn Racks ‘m EtherCAT

[new_controlier 0 [x] “ {:}\ @ Unit Conversion Settings

¥ Configurations and Setup

B ¥ 3 EtherCAT Init of display QO um QO nm @ degree (O inch
: . . G d 1000000 pulszrrw
B s cmrson Eip ool

B Y 5 CPU/Expansion Racks Reference: Unit conversion formula
W ¥ = CPURack Command pulse count per motor rotation [UDINT]
e Work travel distance per motor rotation [LREAL]

* Travel distance [Unit of display]

] L B Power Supply : MJ-Px3001
| LI CPU: NJ501-1300

m L g Units

B & OMap

B ¥ 2 Controller Setup

B L[ Operaticn Settings

M L&F Built-in EtherNet/IP Port Settings
B ¥ &t Motion Control Setup

WV Axis Sattings

L& Axes Group Settings
& Cam Data Settings
P Event Settings
W, Task Settings
F4 Data Trace Settings
¥ Programming
¥ 8 erous

¥ & Programs
W 4 Program0
L4 Section0
L ¥ Functions
L& Function Blocks
W > [ Data
W > Ea Tasks

= G & ©

EEEER
i
HAT)

©
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Axis Setting

On the Position Count Settings tab, change the Encoder Type to Absolute encoder

Multiview Explorer ~ B 45 MC_Axis000 (0) %

[servo_pLC || “

¥ Configurations and Setup
B Y5 EtherCAT
[ | L - Nodeld: CMMT-AS|
Il » = CPU/Expansion Racks
B < OMap
B ¥ & Controller Setup
[ | L[ Operation Settings
[ ] L &% Built-in EtherMet/TP F
B ¥ &t Motion Control Setup

¢ Cam Data Settings
[* Event Settings
W, Task Settings
k4 Data Trace Settings
¥ Programming
¥ @ PoOUs

¥ & Programs

¥ [ Programd
L & Section0

o (o) FeowIo o

. Position Count Settings

@ = C & 6 B &

Count mode e Linear mode O Rotary mode
Modulo masimum position setting value 2147483647 | mm
Modulo minimum position setting value -2147483648| mm

Encoder type [Absolute encoder] |
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5

Characteristic of homing run

Characteristic of homi

To run an electrical drive system, the system must be referenced. This can be done in several ways
- Via the Festo Automation Suite

- Via fieldbus NC driven

- Via fieldbus axis driven (more complex because it is necessary to switch the operating modes)

In a running system, it is only possible to use the last two aforementioned methods.

5.1 Axis driven homing run

ing run

Set the PDS state control method to PDS is controlled by user program and Do not detect Main circuit power

supply.

Multiview Explorer

sevopic [

¥ Configurations and Setup
Il ¥ & EtherCAT
|

W & VOMap
W ¥ & Controller Setup
|
|
W ¥ £ Motion Control Set
W £ Axis Settings
L 4% MC_Axi

L #5 Axes Group
& Cam Data Setting
[* Event Settings
W, Task Seftings
k4 Data Trace Settings
¥ Programming

WY @ rous

B Y E Programs

[ | ¥ 4 Program0

[ | L & Section(
[ ] L [ Functions

[ ] L & Function Blocks
Il > B2 Data

H » [ Tasks
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L 1 NedelO : CMMT-AS |
> = CPU/Expansion Racks

L[{ Operation Settings
L& Built-in EtherMet/IP F

> B 4 MC_AxisD00 (0) X

©

Servo Drive Settings

4y

123

Modulo Position Settings

Madulo maximum position setting value
Maodule minimum position setting value

Detailed Settings

PDS state control method

Main circuit power supply OFF detecticn O Detect

2147483647 | mm
-2147483648 mm

PDS ctate is controlled by user progran
Do not detect
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Characteristic of homing run

5.1.1 Integrating the Festo_MotionControl_CiA402 Library

With Festo Axis in CiA402, the Mode of Operation must be set by the programmer. To avoid having to manually
change between modes’ of operation, the Festo_MotionControl_CiA402 library has been developed.

Download the CiA 402 Festo library for Omron from the support portal.

Function blocks Omron 301 =  Function blocks
CiA 402 function blocks for motor controller - Sysmac 1310812018

=* File and language versions
Studio

i (8)
CiA 402 motion library for Omron MJ301 and
1501 PLCs to support the drive-controlled
haming with motor controller from Festo.

Open the library references by going to Project -» Library ->» Show References
MJ301_CMMT_Ciad02 - Servo_PLC - Sysmac Studio
File Edit WView Imsert Project Controller Simulation Tools Help

; = Check All Proegrams F7 =
X 8 BR T O : a0 R
Multiview Explorer Build Controller F&
Rebuild Controller |
[sevoric  [x] lo Drive Setting:

¥ Configurations and Sefv ~ Memary Usage
W ¥ i EtherCAT

N {ition Settings

Online Edit
M o Nodeld: Ol Bl Stow References
W > = CPU/Expansionl: = — I T/
B < OMap Detailed Se
B ¥ 3 Controller Setup i |

Add the library by clicking on the “+” symbol.
Library Reference EI@

Library name | Name Space | Version | Author | Company | Date

< >

|3:| [include the referenced libraries when saving the project.

» ]
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Characteristic of homing run

Refer to Library File @
- A
@u'| .. % Festo_MotionControl_Om... » Library - |&y|| Library durchsuchen Pl
Organisieren + Neuer Ordner >~ [ @
Download = INE " "
oy RIS Bibliothek "Dokumente ol N
El Zuletstbesucht - Anordnen nach:  Ordner
4 Biblictheken MName Anderungsdatum Typ
[=] Bilder _| @i Festo_MotionControl_Cifd02  05.08.2016 10:22 SLR-Datei
@ Dokumente
J\ Musik
E Videos
) Heimnetzgruppe
18 Computer - 4 [ | ’
Dasteiname: ~  [Sysmac studio library File {*sl) |

[ Offnen Iv] l Abbrechen ]
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Characteristic of homing run

5.1.2 Integrating the Power_Home FB

Once the library has been added to the project, call the Festo_MC_Power_Home block on one of the program-
ming sections.

The Axis element was generated in step 3.5, this same name must be used in the Axis input for all PLCOpen FBs

A detailed description of what each input does comes with the library.

Multiview Explorer

-1
new_Controller 0 v ‘ | | Vanables

L4 Configurations and Setup
A J CAT

bEnableCMMT BOOL

G [ USINT
Bl -5:=1tHoming BOOL
B2 oreocError BOOL
B VT Reset MC_Reset
- bResetError BOGL
- eTargetPosition LREAL
Bl -\<cionPos LREAL
B cMMT Movelbsalute  |MC_MoveAbsolute
Bl o\iove2bsoute BOOL
Bl <MMT_ MoveVelocity MC_MoveVelocity
Bl VelocityTg BOOL
-CMMTfTquueCunlrul MC_TorgueControl
- bTorqueControl BOCL

ui SINT
NN, coo

Pro 3
rograms CMMT_Power_Home

¥ < Program0 WFMC\Festo_MC_Power_Home
BEnableChMMT

L ® Fun _| } Enable Statu:
L&
LD’r uiSethiode—{ SethodesOfOperation MedesOfOperation_PDOG0ED|—OUT_ModesOfOperation_PDOB0E0
1 Uata
N_ModesOfOperationDisplay_PDOED61— ModesOfOperationDisplay_PDOEDE1 HomingValid

L Data Types
L b Global Variables bStartHoming—{ StartHoming Busy

¥ B3 Tasks
Error

> B PrimaryTask

ErroriD)|

Interninfo

Link a variable to input ActualModeOfOperation and output uiSetModeOfOperation when control in positioning
mode. Afterwards, it must be linked to the CMMT through the 1/0 Map tab.

Multiview Explorer - B | 8 MC_AxisD00 (0) & Section0 - Program0 & /O Map x
Position Port Descriptii R/W | Data Type Variable Wariable Comme Variable Type
Servo_PLC n “ W . EtherCAT Network Configuration
¥ Configurations and Setup EtherCAT Ma: I Master
Nodel0 v [ CMmT-AS

W Y & EtherCAT

Outputs Controlword 6040 00 W UINT

W Lo NodelD: CMMT-AS| [outputs_Mades of operation_6060_0C W SINT LiSetModeTfOperation Program Internals ]
Ml P = CPU/Expansion Racks Outputs_Target position 607400 W DINT
H SUOMp  — Qutputs_Profile velocity_5081_00 W UDINT
W ¥ & Controller Setup L Outputs_Target velocity_60FF_00 W DINT
] L[} Operation Settings Qutputs_Target torque_6071_00 W INT
| LgF Built-in EtherMet/IP F Qutputs_Velocity offset_60B61_00 W DINT
B ¥ & Motion Control Setup Outputs_Torque offset_60B2_00 W INT
n ¥ I3 Axis Settings Inputs_Statusword_6041_00 R UINT i i
] L3 MC_Axis000 (0) I ImpuB_Maf!fas of operation display_60 R SINT uiActualModeOfOperatic Program0 Internals I
- L # Axes Group Settings Inputs_Position actual value_8064_00 R DINT

X Inputs_Velocity actual value_606C_00 R DINT
B ¢ Com Data Settings Inputs_Torque actual value_5077_00 R INT
W " EventSettings w ') CPU/Expansion Racks
B ® TaskSettings CPU Rack 0 J cPuRacko
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Characteristic of homing run
5.2 NC Driven homing run

By using the NC driven homing run, you have to use the MC_Home function block from Omron.

MC Home

MC _Home
— Axis Axis|—
— Execute Done|—
Busy|—
CommandAborted |—
Errorf—
ErrorID f—

Figure 1: MC_Home function block from Omron

The limit switches have to be connected to the PLC

The observation of the axis limits has to be done by the NC.
Therefore the controller internal SW limits are deactivated by the start-up parameters.
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Characteristic of homing run

5.2.1 Servo Drive Settings

Set method of PDS state control and enable the power supply OFF detection.

Festo_MotionControlLib_Example EMCA-EC - new_Controller_0 - Sysmac Studio

LA G ESCc@|dREDREEAD | R |0\ 8P

Multiview Explorer

w J;
new_Coniroller_0 n “

¥ Cenfigurations and Setup

. Servo Drive Settings

2

W ¥ 5 EtherCAT

[ ] L - Nodel : EMCA Ciadd
> = CPU/Expansion Racks
B & OMap

¥ I Controller Setup

¥ Modulo Position Settings

v Detailled Settings

Maodulo maximum pecition setting value 2147483647 | pulse
Modulo minimum position setting value -2147483648| pulse

[ | L [B Operation Scttings

PDS state control method  [Switched on by Servo OFF[ ¥ |

Main circuit power supply OFF detection 9 Detect
[ ] L &% Built-in EtherMet/TP [

W ¥ £ Motion Control Setup
B Y &k Axis Settings

L #} Axes Group
& Cam Data S=tti
[™ Ewent Settings
B Task Settings
b Data Trace Settings
¥ Programming
¥ i@ PCUs
¥ [ Programs
W b+ ProgramO
L 48 Section0

L ¥ Functions

27 © M 6 B

L & Function Blocks
¥ & Data

[ ] L 3 Data Types

[ ] L bl Global Variables

e
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() Donot detect
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Link the Function Blocks to the configured Axis.

0

bEnable
| L

fo_Power

Characteristic of homing run

MC_Axis000—

L

MC_Power

Axis Axs

Enable Status

Busy
Error
ErrorlD

L MC_Axis000

|— Enter Variabie

[—Enter Varioble

= Enter Variable

fo_home

MC_Axis000—

MC_Home
Axis

Execute

Ax

"

—MC_Axis000

Busy|—£nter Varicble

CommandAborted }— Enter Varioble

Error}—Enter Varioble

ErrorlD}—Enter Varioble

fb_Reset

MC_Axis000—

bExecuteMoving
| |

MC_Reset

Axis Axis

Execute Done

Busy
Failure

Error
ErroriD

- MC_Axis000

— bBusy_Reset
— bFailure_Reset
l—bError_Reset

—wErroriD_Reset

fo_MoveAbsolute

MC_Axis000—

Application Note - How to connect CMMT to an OMRON PLC in Sysmac Studio - 1.10

TargetPositionMoveAbs—
VelocityMoveAbs—|

500

500—

500—

_mcNoDirection=—

_MmcAborting—

MC_MoveAbsolute

Axis

Execute
Position

Velocity

Axis—MC_Axis000

Done

Busy =~ bBusyMoveAbs
Active }—DbActiveMoveAbs

Acceleration CommandAborted —bCommandAbortedM...

Deceleration
Jerk
Direction
BufferMode

Errorj—DbErrorMoveAbs

ErroriD—wErroriDMoveAbs
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Characteristic of homing run

5.3 Transfer to Controller

Once all changes have been made, the last step is to go online and Transfer the parameters to the Omron con-
troller.

File Edit Wiew Insert Project Controller Simulation Tools Help

v @l B G o Cnmmunicafions Setup... 3
Change Device |
Multiview Explorer - 0 Cnline Ctrl+W hQ
|servo_PLC v | “
¥ Configurations and Setup Transfer.., -
B Y & EtherCAT Made y
'LC - Sysmac Studic
ject Controller  Simulation Tools Help
A N L BB
i} 0 X | &* /O Map
Offline Ctrl+Shift+W
I Synchronization Cirl+M
Transfer... r To Contreller...  Ctrl+T |
£
Maode b From Controller.. Ctri+Shift+T i
AS| —
I USINT

9 Note

To avoid having to Transfer the whole controller configuration (once it’s been done correctly) the
Online changes instructions should be used to make changes which do not affect the topology or
PLC settings.

9 Note

The PLCOpen FBs are by default available in a project which has declared Axis. The traditional
MC_Reset, MC_MoveAbsolute can be used to execute movements.
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Control in Position Mode

6 Control in Position Mode

Using PLCopen function block MC_MoveAbsolute to control CMMT in absolute positioning mode, these inputs-

Position, Velocity, Acceleration, Deceleration and Jerk should be set to proper value, then trigger the Execute
signal
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Control in Torque Mode

7 Control in Torque Mode

Using PLCopen function block MC_TorqueControl to control CMMT in force mode, we need to set speed limit
control prior to starting the force control, EC_CoESDOWrite is used to set the velocity control, the object index
16#2168, subindex 1 for lower limit value velocity, and object index 16#2168, subindex 2 for upper limit value

velocity.

Section0 - Program0 X S
Variables

Namespace - Using

. bEnableMultiple

BOOL
Rl o nableDivide BOOL
-Ginger_German USINT
Sl -HomingValid BOOL
DO_Vel_Limit _s5D0_ACCESS (Index := 16#2168, Subindex := 2, IsCompleteAccess := False)
SDO_Vel_Limit1 _sSDO_ACCESS (Index := 16#2168, Subindex := 1, IsCompleteficcess := False)
Sl e vel REAL
Rl 00 _Write_VelLimit EC_CoESDOWrite
. [ LSIMT
Enter Varigble— BufferMode

bSDOWTrite
| |

S0D0_Write_WMelLimit

Execute

T

bSDO_Write_VelLimitDone
| |

1—NodeAdr

SDO_Vel_Limit— SdoObj

10— TimeOut

EC_CoESDOWrite

bSDO_Write_MelLimitDone

Done O
Busy [—Enter Variable
Error (— Enter Variable

ErrorD = Enter Variable

usManVel{\WriteDat AbortCode — Enter Variable

shlinVel—{ WriteDat AbortCode

4 Writesize

4—'\WriteSize
SDO_Write_VelLimit1
EC_CoESDOWrite
Execute Done
1 MaodeAdr Busy
SDO_Vel_Limit1— SdoObj Errorf=Enter Variable
10— TimeOut ErrorlD

Festo_MC_Power_Home and FB_TorqueControl needs to be connectet to PDO “ModesOfOperation”. To use the
function block FB_TorqueControl is necessary to use the standard function block MC_POWER.

MCPower

CMMT_ST—
enablePower
L

|
[

WC_Power

Axis ——— Axis

Enable Status
Busy|
Error|

ErreriD

—CMMT_ST

(— BusyPower
—ErroPower

— ErroriDPower

Set the torque value and direct to control CMMT in different value and different direction, then trigger the Exe-

cute signal
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Control in Torque Mode

Name

Valid Rage

Description

Torque

0 to 1000

Specify the targe torque to output
to the Servo Drive in increments of
0.1%. Specify a percentage of the
rated torque, i.e the rated torque is
100%. The units is %

TorqueRamp Non-negative number

2019
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Note

Please pay attention to the axis element setting up of force mode is different with the setting of po-

sition mode
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