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Full-Closed Loop Implementation

1 Introduction

The CMM-ECO01 EtherCAT module is an optional device for Delta MS drives, which enables the

connection of the drive to an EtherCAT network.

Through the EtherCAT module, you can:

e give control commands to the drive (for example, Start, Stop, Run, enable)

o feed a motor speed to the drive

e read status information and actual values from the drive

e change drive parameter values

e reset adrive fault

This Application Note contains:

e Information on configuring the drive for operation with the Ethercat Module (CMM-ECO01)

e Drive Specific instructions on starting up the drive with the Ethercat Module

e Example of configuring the Delta-AX Series Ethercat master station for communication
with the Ethercat Module

Related Documents:

e CMM-ECO02 EtherCAT Communication Card Operation Manual

e MS300 User Manual

e DiaDesigner-AX User Manual

11 Hardware and Software List

Following products were used for this application:

Device / SW Model Version Fw
CMM-ECO1 CMMEC01W20130003

MS300 VFD1A6MS21AFSAA | 1.07 1.09
AX-3 AX-308EAOMAIT 1.0.5.8
Dia Designer AX 14
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1.2 System Configuration Example

CMM-ECO01 M5300

Figure 1.1 Network Structure

1.3 Basic Procedure for System Setup

Drive Setup

e Mounting of Ethercat Comm. Unit
e  Wiring of Ethercat Comm. Unit
e Checking LEDs

Drive Parameter Settings:

e Checking Option Card Module and Version
e Setting RUN Command & Frequency Setting
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Master Unit Settings:
e Hardware Configuration
Network Setup:

e Scan or Add Ethercat devices
e PDO Mapping (can be used default settings like in this document)
e Checking Communication

e Checking Operation
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2 Setting up MS300 Drive Parameters and CMM-EC01

After Ethercat communication module has been mechanically and electrically installed according
to the instructions in user manual of CMM-ECO01, the drive must be prepared for communication

with the module.

Once communication between the drive and the adapter module has been established, there are
several parameters to identify and configure the setting. These parameters are shown in the

tables below and must be checked first and adjust where necessary.

Parameters Description Setting Remark
P9-60 (Read Only) Option 6 It must be 6 for
Ethercat Module, if
not, Check the
mounting
P9-61 (Read Only) Firmware version for -
comm. card
P00-20 Source of the 8
frequency command
P00-21 Source of the 5
Operation Command
P9-30 Communication 1 Refer to address:
Decoding Method 6000h—60FFh
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3 Starting New Project and Setting up Master Device

Before the start, make sure that you have downloaded the latest DIADesigner-AX, from Download
Center in the Delta web site.

Step1: Start DIADesigner-AX and create a new standard project

LILALESIGIer-AA L4

Latest news

A NELTA

Basic operations

=] New Project...
-

@ Open Project...
m Open Project from PLC...

')i% New Project
Recent p|
Categories Templates
(S o =
Empty project  Standard
project

"World Index"

A project containing one device, one application, and an empty implementation for PLC_PRG |

Name [AX3-M5300 EtherCAT Applcation Note |
Location ‘D:Wsers\mazer\Deskbou\&pp Mote w |IZ|

ERERREEEREERERRER

Close page after project load

Show page on startup

warning(s) |ﬂ 0 message(s) | ¥ x

8 Released May, 2019 A\ 112



Full-Closed Loop Implementation

Step 2: Chose Controller Device

Standard Project

=

Information

Name
Vendor

Deescription

Device
Version

PLC_PRG in

“fou are about to create a new standard project. This wizard will create the
following objects within this project:

- One pr device as ified below

- Twio programs PLC_PRG and Motion_PRG in the language specified below
- One cyclic task which calls PLC_PRG and one cyclic task which calls
Motion_PRG

- Areference to the newest version of the Standard library currently installed

AX-30BEAODMATT
Delta Electronics, Inc.

AX-308EADMATT motion controller with
16 points Built-in 10 (digital cutput type:
MNPN). It can supports up to 8 EtherCAT
axes and 4 pulse out axes.
AX-308EADMATT

1058

Structured Text (ST)
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Step 3: Click on Tools and chose Device Repository

File

Edit  View

Untitled1.project - DIADesigner-AX

Devices

* o X

=5 Untited?

= (@ Device (AX-308EAOMALT)

=8 PLC Logic

DIO (DIO)

EO Application

- \%% MainTask
@) PLC_PRG
= [ BuitIn_IO (Buitin_IO)

<@ Hardware Configuration
"A Network Configuration
- A EtherCAT Fiter

----- i) Library Manager
E] motion_PRG (PRG)
B PLC_PRG (PRG)

4 Task Configuration
& EtherCAT_Task

----- Delta_LocalBus_Master (Delta Local
----- EtherCAT_Master_SoftMotion (AX S
----- "3 SoftMotion General Axis Pool

Click Install

Project Build Online Debug
Er A ICIGEGEE L ALY L

Tools | Window Help

&

gic]

Package Manager...
@il Library Repository..
| Device Repository... N
b
&) Visualization Style Repository...
W License Repository...
== OPC UA Information Model Repository...
[ License Manager..
Firmware Update
=@ Resource Monitor
Eh Parameter Backup and Restore...
PLCID
'3 Startup Command
Extension Download
Customize...
Options...

Import and Export Options...

Scripting
Miscellaneous

¥ Device Repository

Location

|System Repository

> |

(C:\ProgramData\Delta Industrial Automation\DIAStudio\DIADesigner-AX\Devices)

Edit Locations...

Installed Device Descriptions

‘ String for a ful text search

e

Name

#- (1] Delta CNC

E Delta Localbus Master
E Fieldbuses

E Function Cards

+- (1] 170 Modules

+ (4] pLCs

® Power Supply Modules
+ @& SoftMotion drives

Vendor

Version

Description

Unimstall

-

10
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Choose ESI file for MS300

B Install

-

= Thi

I D
D
¥ D

8 vi

- D
=D
=D

Device Description

A « Technical & Applicatio.. » Ethercat AX & MS300 > v O

QOrganize ¥ New folder

~
s BC Name

~# 3D Objects Project File

X

O Search Ethercat AX & MS300

= o @

esktop =] DELTA_IA-MDS_MS300_CMM-EC01_V1-02_CMM-EC02_V2-00_V2-01_EC_EP_2023..

ocuments

ownloads

J‘ Music

=] Pictures

ideos

.. System (C)

ata (D)
EN Public (H:)
EN Public (P:) = Bt

b

File name: | DELTA_IA-MDS_MS300_CMM-EC01_V1-02_CMM-EC02_V2-00_V2 V‘ Automatic detection (*xml*ed ~

Cancel

S

©
©

You can see Delta MS300 in Drives folder in Device Repository.

@ Device "Delta MS300 EtherCAT(CoE)" installed to device reposttory
€ Device "Delta MS300 EtherCAT(CoE)" installed to device repository
@ Device "Delta MS300 EtherCAT(CoE)" installed to device repository

=@ D:\Users\cguneser\Deltabox\OneDrive - Dekta Electronics, Inc\Documents\Drive\Technical & Applcation Notes\Ethercal|

S Device Repository X
Location System Repository ~ Edit Locations...
(C:\ProgramData\Delta Industrial Automation\DIAStudio\DIADesigner-AX\Devices)
Installed Device Descriptions
String for a full text search Vendor <All vendors:> ~ Install...
Name Vendor Version Descriptio ™ Uninstall
#-[_4 Analog IO Modules
+ [ Digital 10 Modules
=-[J Drives
I Delta MS300 EtherCAT(CoE) Delta Electronics, Inc. Revision=16#00010002 EtherCAT S
I Delta MS300 EtherCAT(CoE) Delta Electronics, Inc. Revision=16#00020000 EtherCAT S
I Delta MS300 EtherCAT(CoE) Delta Electronics, Inc. Revision=16#00020100 EtherCAT S
+ [ Measuring Modules
*+ [ Motion Control Modules v
< >

A NELTA Re
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Step 4: Right click on EtherCAT Master device to scan device or add device from product list.

Devices + 2 x| pevice x @] Motion_PRG
=5 AXFMSIO0 EtherCAT Anpication Note - = @ MainTask
- (7 Device [connected] (AX-J0BEADMAT) Communication Settings @ PLC_PRG
DR e Coren Appications = (@ Buitin 10 @uitin_10)
A, EtherCAT Filter m DIO (DIO)

=B pLC Logic
- £ Application [run]
) Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= (& Task Configuration
=28y EtherCAT Task
& Motion_PRG
=28 MainTask
&) pLc_PRG
=73 (i Builtn_IO (Builtin_10)
[ oro ©10)
[ pelta_LocalBus_Master (Delta LocalBus Master)

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Licensed Software Metrics

System Settings

Right Settings

5[] EtherCAT Master_SoftMotion (AX Series EtherCAT Ma:
"2 SoftMotion General Axis Pool & Cut
Copy
B Paste

¥ Delete
Refactoring

Properties...
Add Object

3 Add Folder...

| scanfor Devices.. N
Acknowledge Diagnosis
Acknowledge Diagnosis Subtree

[ Edit Object
Edit Object With...
Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV...

Eb  Parameter Backup and Restore...

m Delta_LocalBus_Master (Delta LocalBus Master)

m EtherCAT_Master_SoftMotion (AX Series EtherCAT P
"2 softMotion General Axis Pool

Devices |[[] POUs

\sages - Total 0 error(s), 21 warning(s), 0 message(s)

ices < |:

cription

4 Cut
Copy
2 Paste
¥ Delete
Refactoring
Properties...
Add Object
) Add Folder...
[ AddDevice..
Insert Device..,

Scan for Devices...
Disable Device
Update Device...
Edit Object

Edit Object With...

Edit 10 mapping
Impert mappings from C5V..,
Export mappings to C5V..

Parameter Backup and Restore..,

X3

Device description for '<Empty ' is missing
Device description for '<Empty ' is missing

Device description for '<Empty ' is missing

12
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Step 5-a: Copy found device to project. (This is if you chose to scan for devices)

=ty Gatewayd Device Name:
jm= [fl AxX-308EAOMA1T[0000.8005] (active) | X-SOSEADHAIT
Device Address:
l0000.8005
Block driver:
Scan Devices o x uop
Encrypted Commun
Scanned Devices LS supported
Device name Device type Alizs Address Humber of channeld
MS300_CMM_ECD Delta MS300 EtherCAT(CoE) 0 *

re Metrics Serial number:
|AX-30BEDW 22470445

Target ID:
16F7 0314

Target Name:
|AX-30BEADMA 1T
ers

Target Type:

14102

Target Vendor:
IDelta Electronics, Inc.

Target Version:
1058

Oh AUdiEss [ Show differences to project

Scan Devices

o e o

[] Don'tstore communication settings in project

[ Confirmed online mode

Application Trpe Value

Step 5-b: Add device to project (This is if you chose to add device from list)

& Add Device X

Name |MS300_CMM_ECO1_Card_

Action
(@ Append device () Insert device Plug device (O Update device
|Str|ng for a full text search | Vendor <Al vendors= ~
MName endor Version ~
= D:& Slave
= Delta Electronics, Inc.
+-[_4 AC Motor Drives
+-|_ Digital I0 Modules
=l Drives
B Delta MS300 EtherCAT(CoE) Revision=16£00010002
l Delta MS300 EtherCAT(CoE) Delta Electronics, Inc. Revision=16#00020000
I Delta MS300 EtherCAT(CoE) Delta Electronics, Inc. Revision=16#00020100
+-|_4 Servo Drives v
< >

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

B Name: Delta MS300 EtherCAT(CoE)
Vendor: Delta Electronics, Inc.
Categories: Save
Version: Revision=16#00010002 -
Order Number: MS300(CMM-ECO1 Card) §
Description: EtherCAT Slave imported from Slave XML: DELTA_IA- =
MDS_MS300_CMM-ECO01_V1-02_CMM-EC02_V2-00_V2-01_EC_EP_

20230427 .xml Device: Delta MS300 EtherCAT(CoE). Defta MS300
EtherCAT(CoE)

Append selected device as last child of
EtherCAT_Master_SoftMotion

i (You can select another target node in the navigator while this window is open.)

e
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Step 6: Download project to controller. Check green circle on the left side of Device
(EtherCAT_Master and MS300_CMM-ECO01) to make sure if the network established successfully.
To double check if EtherCAT connection established, double click on MS300 device and go to

status tab.
FreT - >~ o x Lﬂ
ct  Build | Online | Debug Tools Window Help =3 AXIMSI00 EtherCAT Application Note -
Legin Alt+F2 pplication [D m Device [connected] (AX-308EAOMAIT) Com
tg Logeut Ctrl+F2 o Hardware Configuration N
= ) ) pp
Create Boot Application i A, Netnork Configuration
I Download A, EtherCAT Filter _—
. ownloa i
. : s =B PLC Logic
d] {AX-308EA e Metwar = [} Application [run] Filed
huration Source Download to Connected Device Gatew, il Library Manager
ration Multiple Download... 4 Motion_PRG (PRG) Log
ter b PLC_PRG (PRG)
Reset Warm =-{8 Task Configuration PLC
n [run] Reset Cold = @ EtherCAT_Task
Manager Reset Origin @ Motion_PRG PLC
S SR
FRG (PRG) Simulation &% MainTask Lice
5 (PRG) ) & PLC_PRG
hfiguration Security =3 ({ Buitin_10 (Builtin_I0) -
FtherCAT Tas Operating Mode [l 1o (DIC)
Motion_PRG [y PrCSmET [ Delts_LocalBus_Master (Delta LocalBus Master) Righ
MainTask = @ |E_ﬂ'1erCAT_Master_SoFH’u'lotion (AX Series EtherCAT Maste
PLC PRG Licensed Software Metrics B Ms300_CMM_ECO1_Card (Delta MS300 EtherCAT(Co| | | syst
LiltIn_10) % SoftMotion General Axis Pool
14 Released May, 2019 2\ hELTA
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4 Structuring the variables and starting to write PLC code

Step 1: When you double click on MS300, you can see device configuration screen. Go to
EtherCAT I/O Mapping to define necessary variables for PDOs.

EtherCAT 1/O Mapping

EtherCAT IEC Objects

Status

Information

Devices >~ @ X| [ Devce B MS300_CMM_ECO1 Card X
=) AXIMEI00 EtherCAT Application Note -
Add Additional
= 1) Deviee [connected] (AX-308EAOMALT) General ress iana EtherCAT_"'
o Hardware Configuration o [ Expert settings ”
Process Data
= A Network Configuration EtherCAT address  [1001 Optional
A, EtherCaT Fiter Startup Parameters
= [0 pLC Logic | Distributed Clack
= Application [run] Leg Diagnostics
D Library Manager
Current State Operational
Motion_PRG (PRG) EtherCAT Parameters
PLC_PRG (PRG)
= (&8 Task Configuration EtherCAT 1/0 Mapping
=3 2% EtherCAT Task
&Y votion_PRG EtherCAT [EC Objects
= 358 MainTask
&) ric_pro SERs x ([ Device B MS300_CHMM_ECO1_Card x
= 3 (f Builtn_IO (Buitin_I0) -
1 oo p10) information General Find Filter Show all - b Add FB for I
Delta_LocalBus_Master |ta LocalBus Mastel
(el oclbus Master (el Locals aster) Variable Mapping  Channel Address  Type
= m EtherCAT_Master_SoftMotion (AX Series EtherCAT Mastg Process Data " N
B [M5300_CMM_ECO1_Cord (Delta MS300 EtherCATC... +-"§ myControlwordEcat ‘9 Control Word %QW1 UINT
% SoftMotion General Axis Pool Startup Parameters + " setSpeedRpm “# vl target velodity %QW2 INT
\ MS: MM_ECD1_Card (Delta MS3D! = T Mode Of Operation %QB6 SINT
Log #- *p myStatusiordEcat ) Status Word %IW2 UINT
# 4 outSpeedRpm Yo vl velocity demand YW 3 INT
EtherCAT Parameters w4 | Mode Of Operation Display %158 SINT

Defined variables

Default PDOs

Step 2: You can use the following PLC code as an example.

Devices

=) AX3ME300 EthercAT Application Note
=[] Device (AX-308EAOMAIT)
@ Hardware Configuration
[%- JL Metwork Configuration
A, EtherCAT Filter
= @G PLC Logic
= o Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= Task Configuration
=3 EtherCAT Task
] Motion_PRG
=% MainTask
&) PLC_PRG
= [ Builtin_10 (Builtin_10)
[ oo (oo)
m Delta_LocalBus_Master (Delta LocalBus Master)
= ﬂi EtherCAT_Master_SoftMotion (AX Series EtherCAT Master SoftMotion)
B MS300_CMM_EC01_Card (Delta M5300 EtherCAT(CoE)}
% softMotion General Axis Pool

-1 x (@ Device |'H Ms300CMM_ECO1 Card  '[E] Motion_PRG X
e+ & X PROGRAM Motion_PRG
Scope Name Address Data type Initialization ~ Comment  Attributes
1 $ VAR myControlWordInternal UINT
z § VAR myStatusWordInternal UINT
3 P VAR outSpeedInternal INT
4 $ VAR RETAIN setSpeeedInternal INT
<
1 myControlWordEcat := myControlWordInternal;
2 setSpeedRpm := setSpesedInternal;
3 myStatusWordInternal := myStatusWordEcat;
4 outSpeedInternal := cutSpesdRpm;
L

A NELTA Released Aug, 2023
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Step 3: Set motor speed (rpm) and right click on screen. Chose “write all values”

Masteg
WT(Col

T

myControlWordEcat[ 0 ] := myControlWordInternall 0 |
setSpeedRpr] 0 | := setSpeeedInternal 0 |

myStatusWordInternal)
outSpeedInternal] 0 | := outSpeedRpm 0  |r

:= myStatusWordEcat[ 1600 |

Prepare Value X

Expression ‘setipeeedlntemal |

Type ‘INT |

Current value ‘0 |

What do you want to do?

(®) Prepare a new value for the next write or force operation

| 1000|

(C) Remove preparation with a value.
Release the force, without modifying the value.

Release the force and restore the variable to the value it had
before fordng it.

OK | | Cancel

Mastg
AT(Col

I

i

myControlWordEcat[ 0 | := myControlWordInternall @ |
setSpeedRpn] 0 | := setSpeeedInternal[  oe<ioos  |;
myStatusWordInternal[ 1600 | := myStatusWordEcat[is00 |;
outSpeedInternal 0 | outSpeedRpn_ 0|

Cut

Copy
Paste

X B & e

Delete
Select All
Advanced 3

Input Assistant...

& il

Mew Breakpoint...
Toggle Breakpoint

+
It

Run to Cursor

Set Mext Staternent

Write All Values of 'Device.Application’ .

Force All Values of 'Device.Application’

Unforce All Values of 'Device.Application’
Display Mode 3

Import Variables...

Export Variables...

Watch 1

Expression

16
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Step 4: Below values should be written to control word in order to run motor. Please refer to next

section for details.

-
14 myControlWordEcat[ @ ] := myControlWordInternall 0
2 setSpeedBpr 1000 | := setSpeeedInternall 1000 | Prepare Value
3 ¢ myStatusWordInternall 578 | := myStatusWordEcat[ s |; %
4 = B
_ outSpeedInternal "0 ] outSpeedRpn{ D ] Expression |myControIWordIntemaI
s
Type |UINT
pstd | |0
(co Current value
What do you want to do?
(®) Prepare a new value for the next write or force operation
[126]
(0) Remave preparation with a value.
Release the force, without modifying the value.
Release the force and restore the variable to the value it had
before fordng it.
Canc
r-
1/ ¢ myControlWordEcat[ 128 | := myControlWordInternall 126 J;
2 setSpeedRpn 1000 | := 5EESpEEEdInt‘.Emﬂ1 Prepare Value *
3 myStatusWordInternal[ 561 | := myStatusWordEcat ss1 |;
N outSpesdinternal] o i out3p o0 F Expression |myControIWordInhemaI ‘
=
Type |UINT \
tg
N Current value |126 ‘
Col
What do you want to do?
(®) Prepare a new value for the next write or force operation
[127
(D) Remove preparation with & value.
Release the force, without modifying the value,
Release the force and restore the variable to the value it had
before fordng it.
-
1 myControlﬂor\dEcat{ 127 1= myControlWordInternal| 127 |r
2 setSpeedRpn 1000 | := setSpesedInternall 1000 |
3 myStatusWordInternal[ 1581 | := myStatusWordEcat[ 1581 |;
4|+ outSpeedInternall 1000 | := outSpesdRpm] 1000 |
s RETURN I
ste
Co

You should again write all parameters by right clicking on the screen as seen in step 3.

A NELTA Released Aug, 2023
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5 Status Switching Definition table

N
Start |\ _/.'
0
¥
Mot ready to
switch on
v 15
» Switch on
. Fault
- disabled
A A
2 7 14
Ready to 13 .| Fault reaction
12 10 switch on " active
A
3 6
F
Switch on 9
F
16 v 4 5
Cluick stop » Operation
active - enabled
11
Status Switching Definition table|
Status )
Switching Event Action
0-1 Auto run after powering on Activate the device and initialize.
2 Shutdown command N/A
3 Switch on command Motor drive prepares for senvo on
. Motor drive has servo on and is in
4 Enable operation command operation.
5 Disable operation command Servo has servo off.
6 Shutdown command N/A
7 Disable voliage or Quick stop command NIA
8 Shutdown command Motor drive has servo off.
9 Disable voltage command Motor drive has servo off.
10 Disable voltage or Quick stop command NiA
11 Quick stop command Enable Quick Stop function.
12 Disable voltage command Motor drive has servo off
13- 14 Warning / Fault codes pop up Motor drive has servo off.
15 Warning / Fault codes clear N/A
16 Enable operation ; no alarm command Restart operation command.

18
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Wia Controlword (6040h), status can be changed, the commands are as follows:

Bit of Controlword (6040h)

Command - - - : - Status Change
Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
Shutdown 0 X 1 1 0 2°6-8
Switch on 0 0 1 1 1 3
Switch on 0 1 1 1 1 3+4
Enable operation
Disable voltage 0 X X 0 X 7~9~10-12
Quick stop 0 X 0 1 X 71011
Disable operation 0 0 1 1 1 5
Enable operation 0 1 1 1 1 4-16
Fault reset § X X X X 15

NOTE: 0 = Bit is off: 1 = Bit is on; X = Bit is not affected; f = positive edge triggering

For Enable Operation (drive start) Bit 4,5,6 also should be set to 1.

A NELTA Released Aug, 2023
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