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— NOTE

1. All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in

any form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior
written permission of OMRON.

2. No patent liability is assumed with respect to the use of the information contained herein.

Moreover, because OMRON is constantly striving to improve its high-quality products, the information contained
in this manual is subject to change without notice.

3. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no responsi-
bility for errors or omissions.

Neither is any liability assumed for damages resulting from the use of the information contained in this publication.

— Trademarks

» Sysmac and SYSMAC are trademarks or registered trademarks of OMRON Corporation in Japan and other
countries for OMRON factory automation products.

» Microsoft, Windows, Excel, Visual Basic, and Microsoft Edge are either registered trademarks or trademarks of
Microsoft Corporation in the United States and other countries.

» EtherCATe is registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.

Other company names and product names in this document are the trademarks or registered trademarks of their
respective companies.

— Copyrights

» Microsoft product screen shots used with permission from Microsoft.

« This product incorporates certain third party software. The license and copyright information associated with this
software is available at http://www.fa.omron.co.jp/nj_info_e/.
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1. Related Manuals

To ensure system safety, always read and follow the information provided in all Safety
Precautions and Precautions for Safe Use in the manuals for the devices that are used in the
system.

The following shows the manuals for OMRON Corporation (hereafter referred to as OMRON)
and Delta Tau Data Systems, Inc (DT).

Manufacturer | Manual No. Model Manual name

OMRON 1610-E1 Model CK3E-1010 CK3E-series Programmable
Multi-Axis Controller Hardware
User’s Manual

OMRON 0O036-E1 Model CK3M-CPU11 | CK3M-series Programmable
Model CK5EM-CPU1[1 | Multi-Axis Controller
Hardware User’s Manual

OMRON W519-E1 Model NX-ECC203 EtherCAT® Coupler Unit User’s
Manual
OMRON W521-E1 Model NX-1DOIOOO Digital I/O Unit User’s Manual

Model NX-IACIOOO]

Model NX-OCOOO
Model NX-ODOIOOO
Model NX-MDOOIOO

DT 0014-E - Power PMAC User’s Manual

DT 0015-E - Power PMAC Software Reference
Manual

DT 0016-E - Power PMAC IDE Users Manual




2. Terms and Definitions

Term Explanation and Definition
Slave Slaves are devices connected to EtherCAT. There are various types of
slaves such as servo drivers handling position data and I/O terminals
handling the bit signals.
Object Represents information such as in-slave data and parameters.
PDO One type of EtherCAT communications in which process data objects

communications
(Communications
using Process Data
Objects)

(PDOs) are used to exchange information cyclically and in realtime.
This is also called “process data communications”.

PDO Mapping The association of objects used for PDO communications.

PDO Entry PDO entries are the pointers to individual objects used for PDO
mapping.

ESlI file An ESI file contains information unique to the EtherCAT slaves in XML

(EtherCAT Slave format.

Information file)

You can load ESI files into the Power PMAC IDE, to easily allocate
slave process data and make other settings.

ENI file
(EtherCAT Network
Information file)

An ENI file contains the network configuration information related to
EtherCAT slaves.

Power PMAC IDE

This computer software is used to configure the Controller, create user
programs, and monitor the programs.
PMAC is an acronym for Programmable Multi-Axis Controller.




3.
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Precautions

(1) Understand the specifications of devices that are used in the system. Allow some margin
for ratings and performance. Provide safety measures, such as for installing a safety
circuit, in order to ensure safety and minimize the risk of abnormal occurrences.

(2) To ensure system safety, always read and follow the information provided in all Safety
Precautions and Precautions for Safe Use in the manuals for each device that is used in
the system.

(3) The user is encouraged to confirm the standards and regulations that the system must

conform to.

4) It is prohibited to copy, reproduce, or distribute a part or the whole of this document

without the permission of OMRON Corporation.

(5) The information contained in this document is current as of September 2022.

It is subject to change without prior notice for improvement purposes.

—

The following notations are used in this document.

Indicates a potentially hazardous situation which, if not avoided,
may result in minor or moderate injury, or may result in serious
injury or death. Additionally, there may be severe property

/A WARNING

damage.

f C t. Indicates a potentially hazardous situation which, if not avoided,
aution may result in minor or moderate injury, or property damage.

Precautions for Correct Use

Precautions on what to do and what not to do to ensure correct operation and performance.

Additional Information

Additional information to read as required.
This information is provided to increase understanding or make operations easier.

Symbols

The filled circle symbol indicates operations that you must carry out.
The specific operation is shown in the circle and explained in text.
This example indicates a “general precaution” for something that you must

carry out.




4. Overview

This document describes the procedures used to connect the OMRON High EtherCAT
Coupler Unit model NX-ECC203 (hereafter referred to as the Slave) using OMRON
Programmable Multi-Axis Controller model CK3E-1 0/ CK3M-CPU11/CK5M-CPU1
1 (hereafter referred to as the Controller) and EtherCAT, as well as for checking the
connection.

Refer to Section 6. EtherCAT Connection Procedure to learn about the setting methods and
key points to perform PDO communications via EtherCAT.



5. Applicable Devices and Device Configuration

I 5.1. Applicable Devices

The applicable devices are as follows:

Manufacturer Name Model
OMRON Programmable Multi-Axis Model CK3E-OO OO
Controller
OMRON Programmable Multi-Axis Model CK3M-CPU111
Controller Model CK5M- CPU11
OMRON EtherCAT Coupler Unit Model NX-ECC203
OMRON Digital I/O Units Model NX-IDOO OO
Model NX-IACI OO
Model NX-OCO OO0
Model NX-ODO OO
Model NX-MDOO OO

IE' Precautions for Correct Use

Use model NX-ECC203 Version 1.5 or later for the EtherCAT Coupler Unit.
Models NX-ECC201 and NX-ECC202 cannot be used.

El Precautions for Correct Use

In this document, the devices with models and versions listed in Section 5.2 are used as
examples of applicable devices to describe the procedures to connect the devices and check
their connections.

You cannot use devices with versions lower than the versions listed in Section 5.2.

To use the devices mentioned above with models not listed in Section 5.2 or versions higher
than those listed in Section 5.2, check the differences in the specifications by referring to the
manuals before operating the devices.

@ Additional Information
This document describes the procedures to establish the network connections. It does not
provide information on operations, installations, wiring methods, device functionalities, or
device operations, which are not related to the connection procedures. For more information,
refer to the manuals or contact your OMRON representative.



I 5.2. Device Configuration

The hardware components to reproduce the connection procedures in this document are as
follows:

Model NX-ECC203

Power PMAC IDE
Model CK3M-CPU1[1

-~

EtherCAT S
communications Model NX-1D5342
Model NX-OD5121
Manufacturer Name Model Version
OMRON Programmable Multi-Axis Model CK3M-CPU1 011 Ver.2.7
Controller
OMRON EtherCAT Coupler Unit Model NX-ECC203 Ver.1.5
OMRON Digital Input Unit Model NX-ID5342 Ver.1.0
OMRON Digital Output Unit Model NX-OD5121 Ver.1.0
OMRON Ethernet cable (with industrial Model
Ethernet connector) XS5W-T421-C0MO-K
DT Power PMAC IDE - Ver.4.6

IE' Precautions for Correct Use

Prepare the ESI file described in this section in advance. Contact your OMRON
representative for information on how to procure the ESI file.

IE' Precautions for Correct Use

Do not share the connection line of EtherCAT communications with other Ethernet networks.
Do not use devices for Ethernet such as a switching hub.

Use the Ethernet cable (double shielding with aluminum tape and braiding) of Category 5 or
higher, and use the shielded connector of Category 5 or higher.

Connect the cable shield to the connector hood at both ends of the cable.

@ Additional Information

This document describes model CK3M-CPU1[01as an example. The same procedures can
apply to model CK3E-OO O/ CK5M-CPU11.

©



6. EtherCAT Connection Procedure

This section describes the procedure for connecting the Controller with the Slave via
EtherCAT. The description assumes that the Controller is set to factory default.

| 6.1. Workflow

Take the following steps to operate the PDO communications via EtherCAT after connecting

the Controller with the Slave via EtherCAT.

6.2 Preparation for the Controller Setup

v

6.2.1 Creation of a New Project

v

6.2.2 Initial Settings of the Controller

v

6.3 Installation of ESI Files

v

6.4 EtherCAT Communications Setup

v

6.4.1 Communications Setup for the EtherCAT Master

v

6.4.2 Distributed Clock Setup

v

6.4.3 PDO Map Settings

v

6.4.4 Creation of an EtherCAT Network Information
File

Y%

6.5 Controller Settings

v

6.5.1 EtherCAT Communications Check

v

6.5.2 Writing the User Program

v

10

6.5.3 Project Data Transfer

Prepare the Controller settings.

Install the ESI file for the Slave into
Power PMAC IDE.

Set up EtherCAT communications.

Set up the Controller.



I 6.2. Preparation for the Controller Setup

6.2.1.

Prepare the Controller settings.

Install Power PMAC IDE and Acontis EC-Engineer on the computer in advance.

Creation of a New Project

1

Turn on the power to the
Controller.

2

Start Power PMAC IDE.

* If the dialog for confirming
access rights appears upon
start-up, select starting of
Power PMAC IDE.

fd

PowerPMAC
IDE

3 The Communication screen
appears. Specify the IP address
C ication Set X
of the destination Controller and @ Communication Setup
click Connect.
IP Address: | 192.168.0.200 v
* The IP address of the User- root
Controller is set to
“192.168.0.200” by default. Password: i
* If necessary, change the
Windows IP address to Connect Test ‘ ‘ No Device
“192.168.0.X".
4 Power PMAC IDE starts, and is

online to the Controller.

11



From the File menu, select New

@ roverrecor sz [
then ProjeCt File . Edit View Debug Tools Deltalau EtherCAT  Window Help
New * | 8 Project. Ctrl+Shift+N
Open » Project Wizard... Jog Rib
Close
Close Project
i o Power PMAC Project Workflow
Save Selected It !
W Save Al Ctrl+ Shift+S
Export 3 System
Import 3
cpuy Hardware
Template Manager... Settings —H Verify, diagnose setup [~
detected hardware
Print.. Ctri+P
Recent Files v
Recent Projects and Solutions »
Exit Alt+F4
T TTHTET Application
RBBD-15M_withSafety
S Compensstin | ooy
6 Enter a project name and
. New Project P X
location, and select OK. - . - —
Recent Sart by= | Default ~| i Search Installed Templates (Cul- Y
4 Installed pe: PowerPMAC
PowerPMAC Power PMAC project with Acontis.
e B T PowePMAC with ‘ c herCAT support enabled
TR PowetPMAC vl Elhe Nel/IP PoweiPMAC
ST power brick v a s PowerMAC
@ Power Brick LV 8 Axis POWRIPMAC
m Powves Brick AC 4 Axis PowerPMAC
@ Power Brdk AC 8 Axis PowerPMAC
Name: PowerPMACT
Location: ¥users¥ussmame¥Documents¥ PousrPMAC IDE -
Solution name: PowerPMACT Create directoll for solution
I ox Cancel




6.2.2. Initial Settings of the Controller
Configure the initial settings for the Controller.

IE' Precautions for Correct Use

Configuring the initial settings clears all data in the Controller memory. Back up necessary

data in advance.

1 In the Terminal tab page, type
the $$$*** command to reset
the Controller to factory default.

Terminal

|SSS$Q*|
Terminal

2 Select System — CPU —
System in the Solution
Explorer.

Solution Explorer

& o-F|p =

™ R8&D-15M
4 System
4
Hargware
b EtherCAT
b Motors
Coordinate Systems
b Encoder
Tools
C Language
Configuration
Documentation
Log
PMAC Script Language

v T v www

3 Select Clock Settings.

Comman System
Elements

Memory Butfers Core Management

‘Advanced System
Elements

13



4 Specify Servo Frequency.

Select the Servo Frequency
setting from 4 kHz, 2 kHz, or
1 kHz.

* Servo Frequency is set to
1 kHz for the example in this
document.

Clock Settings

Servo Period:

Phase Over Servo Period:

Only EtherCAT detected.

Phase Frequency: kHz

Servo Frequency: 1.000 * | kHz

Real-Time Frequency: 1.000 ¥ | kHz @
Existing New

Milliseconds 0

i

Click the Accept button.

= Common System Elements

Accept

If you have changed the servo
frequency setting, type the
SAVE command in the Terminal
tab page of Power PMAC IDE.
When complete, the “Save
Complete” message appears in
the Terminal tab page.

Terminal

SAVITIY 10 T 1AL -2FTIETIY 111ESS WL 1131

Saving To Flash: Mounting the flash

Saving To Flash: Finished SAVING to flash

‘ |E:a'-ﬂ3 Completed

Click Delta Tau —
Communication Setup on the
toolbar to display the
Communication Setup dialog
box.

™

Clock Settings

H QS ElpEE

In the Device Properties dialog

box, click the No Device button.

This operation sets the
Controller to the offline state.

@ communication Setup

IP Address: | 192.168.0.200

User: root

ke Rk

Password:

Connect Test | |

No Device

14




9

The Controller restarts.

The servo frequency that has
been set is reflected.

10

Wait until the startup process of
the Controller is complete. Then

click Delta Tau — @ Communication Setup
Communication Setup on the

toolbar to display the Device IP Address: | 192.168.0200
Properties dialog box. User: root

In the Communication Setup Password:

dialog box, click the Connect

button. ‘ Connect ‘ ‘ Test | ‘

No Device

This operation sets the
Controller to the online state.

15



| 6.3. Installation of ESI Files
Install the ESI file for the Slave into Power PMAC IDE.

IE' Precautions for Correct Use

Prepare the ESI file described in this section in advance. Contact your OMRON
representative for information on how to procure the ESI file.

1 From the EtherCAT menu of Power

PMAC IDE, select ESI Manager. 8|
File Edit View Project Buid Debug Tools DehtaTaff | EtherCAT | Window Held
o - e e [  ESI Manager «| > Start~
g Ribbon [11] Tune | [ Task Man:

€ Start Page ¥ Communication Setup | =] Terminal € Pos
System € X

Clock Settings

Phase Frequency: kHz

Servo Frequency: 1000 - | kHz

Real-Time Fraquency: 1.000 kHz @

2 Confirm that Omron NX_Coupler.xm! [—mmm S
is registered in the ESIfile list of ESI [T

Manager.

If it is not yet registered, click Add
File and register Omron
NX_Coupler.xml.

3 Click Close to close the ESI
Manager.

16



I 6.4. EtherCAT Communications Setup

Set up EtherCAT communications.

IE' Precautions for Correct Use

Before taking the following steps, make sure that the devices are connected via an Ethernet
cable. If they are not connected, turn OFF the power to the devices, and connect the Ethernet
cable.

6.4.1. Communications Setup for the EtherCAT Master

1 Connect the Controller with
slave devices using an Ethernet
cable.

* Refer to the manuals for slave
devices to configure them.

2 Select System — EtherCAT in
the Solution Explorer and
right-click on EtherCAT, then
select Add EtherCAT

Solution Explorer
@ o-a|p =

Search Solution Explorer (Ctrl+:)

] PowerPMACT

Master(Acontis). 4 System
3 CPU

Hardware

‘%} Ma Scope to This

Motor New Solution Explorer View

Coord X Delete Del
4 Encod:
Tools & Properties Alt+Enter

C Languac I Add EtherCAT Master ::.ikccntiml
Configuratioh

Documentation
Log
PMAC Script Language

v v v v ww

17



3 Master0 (Deactivated) is

added to Solution Explorer.

Solution Explorer
@ o-a|F =
Search Solution Explorer (Ctrl+:)
] PowerPMAC1
4 System

p CPU
Hardware

E MasterQ (Deactivated)
Maotors

Coordinate Systems
b Encoder
Tools
C Language
Configuration
Documentation
Log

v vV v vV v

PMAC Script Language

4 In the Master tab page, specify a

communication period for Cycle
Time [us].

* You must specify the
communication period in
accordance with the servo
frequency of the Controller.
1000 us is set in this document.

Vasied Do+ < IR

General

Unit Name EtherCATSuite Master

I Cycle Time [us] ® | 1000 I

Frequency [Hz]

Source MAC address

Slaves connected to local system

Metwork Adapter | { =t 34 [ Intel(R) Ethernet Connection (6) 1219-V )

Slaves connected to remote system
Protocol
IP Address 192 . 168 . 0 . 200
Port 6000

Master-Instance

Correspondence between the servo frequencies of the
Controller and communication periods is as follows:

4 kHz : 250 us

2 kHz : 500 us

1 kHz : 1000 us

18



5 Select System — EtherCAT in
the Solution Explorer and
right-click on Master0
(Deactivated), then select Scan

[ ———
Solution Explorer

coR|o-8|s -

Search Solution Explorer (Ctri+:)

[ PowerPMACI

4 System
EtherCAT Network. ¥
Hardware
4 EtherCAT
[ B Mesie Deacivatea) |
Motg Show Master Status
Lo v Configuration Mode
b Enco
b Tools Diagnosis Mode
b C Langug Netwark Mismatch Analyzer
b
Configulf™scan EtherCAT Network |
b Docume: - -
b Log Line Crossed Analyzer
i PMAC 5 Enable Cable Redundancy
Append Slave
Paste Slave Ctri+V
Import Slaves from ENI
Export ENI File
Make sure that the slave is ,
Solution Explorer
displayed in the Solution ,
COR| o8| p =
Explorer.
Search Solution Explorer {Ctrl+:)

7] PowerPMACI
“ System
b CPU
Hardware

4 Y Master0 (Deactivated)
4 [ Slave_1001 [NX-ECC203] (1001)
B 001 Module 1 (NX-1D5342)
B 002 Module 2 (NX-OD5121)

Motors
Coordinate Systems
b Encoder
b Tools
b C Language

b Confiauration

19



6.4.2. Distributed Clock Setup

1 Setting Distributed Clocks (DC)
for Master

Solution Explorer
@ o-a|p =

Search Solution Explorer (Ctrl+:)

In the MasterO (Deactivated) tab 1 PowerPMACT
page, select Distributed Clocks | « Systern
tab p CPU

Hardware

m Master0 (Deactivated)
Motors

Coordinate Systems
4 Encoder
Tools
C Language
Configuration
Documentation
Log

v v v v v

PMAC Script Language

Masterd & X

Device Editor

Master | Topology View | Process Data Image  Variables | Advanced Options | Slave to Slar sks + Sync Units

Reference Clock
Name Slave_1001 [R88D-1SNO1L-ECT] (1001)
Clock Adjustment
Master Shift (EtherCAT Master Time controlled by Reference Clock) or
Link Layer (Reference Clock controlled by Link Layer)

® Bus Shift (Reference Clock controlled by EtherCAT Master Time) et |

External Mode (Reference Clock controlled by External Sync Device)

Options
Sync Window Monitaring

Show 64Bit System Time

Slaves with active DC

Slave_1001 [R88D-1SNO1L-ECT] (1001)

2 Select Master Shift (EtherC AT =

Device Editor

Master Time controlled by o fopcocy e rooms o iraonlieiie l Achooerd Optoms [ e s i) Divinsed Cocs [nsSnchiu

Reference Clock

Reference Clock).

Slave_1001 [RBBD-1SNO1L-ECT] (1007)

® Master Shift (EtherCAT Master Time controlled by Reference Clock) o

Link Layer (Reference Clock controlled by Link Layer)

Bus Shift {Reference Clock controlled by EtherCAT Master Time)

External Mode (Reference Clock controlled by External Syne Device)

Options
Syne Window Monitoring

Show 64Bit System Time

Slaves with active DC

Slave_1001 [RBBD-1SNOTL-ECT] (1001)




B When using in DC mode

3 Setting Distributed Clock (DC)
for the Slave

In the Project Explorer, select
the target slave to display the
Distributed Clock tab page.

Solution Explorer

@ o-F| &=
[ PowerPMACT
4 System
b CPU
Hardware

o EtherCAT

4 | | slave 1001 [NX-ECC203] (1001)
001 Module 1 (NX-1D5342)
B 002 Module 2 (NX-0D5121)
Motors
Coordinate Systems
P Encoder
Tools
C Language
Configuration
Documentation
Log
PMAC Seript Language

v v v T v w

save 001 voceccaon oon <

Device Edor

Gervenal Modules PDO Mapping  Variables | Advanced Op wuted Clock |l Commands  Cok Oljea-Dictionary - Syr Units

Distributed Clock
Opeeaticn Mode D for synehionization

Syme Unit Cycle us)
Overwrite Mode

Syne Units
Syne Linit 0
Cycle Tene
 Sync Unit Cycle - 1000 s
User defined
Shuft Tiene (urs]
Syne Unit 1

Cyde Time

User defined

Skt Tieme fun)

4 Select the Overwrite Mode
check box and specify Shift
Time.

S oceccaoy oo+ I
Device Editor
General Modules  PDO Mapping | Varisbles | Advanced Options  Distributed Clock | Init Commands  Cok Object-Dictionary  Sync Units

Distributed Clock

Operation Mode

I Overwrite Mode. &) I

¥ Sync Units
) Sync Unit0
Cycla Time
® Sync Unit Cycle x1___v|1000us
User defined
—
I Shift Time (us) 500 I
Sync Unit 1
Cycle Time
Sync Unit Cyde Ous
Sync 0 Cycle Ous
User defined
Shift Time (us)

Correspondence between the servo frequencies of
the Controller and Shift Time values is as follows:
4 kHz : 125 us

2 kHz : 250 us

1 kHz : 500 us
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B When using in Free-Run mode

3 Setting Distributed Clock (DC)
for the Slave

In the Solution Explorer, select
the target slave to display the
Distributed Clock tab page.

Solution Explorer
@ - p =

Search Solution Explorer {Cirl+

[ PowerPMAC

4 System
b CPU
Hardware
4 EtherCAT
4 & od

4| | Slave 1001 [NX-ECC203] (1001)

B 002 Module 2 (NxX-0D5121)
Motors
Coordinate Systems
b Encoder
Tools
C Language
Configuration
Documentation
Log
PMAC Seript Language

vy wwvww

Device Editar
Gereval | Mondules | POO Magping Variables | Advarced Optiara] st buted Commands o Cljea-Dicionary - Syr Units
Distributed Clock
Oiperation Mode D for synchmniation

Syne Unit Cyele (us)

Orverwrite Mode

Symc Units
Syne Unit 0
Cycle Time
 Syne Uini Cycle - 1000 1
User defined

St Time (i)

Syne Unit 1
Cycla Time:
Sync Uit Cyce O
Syne 0 Cycle 0w
User defined

Skt Tieme fun)

4 Select FreeRun from the drop
down list for Operation Mode.

Save_1001 (veecczos] (oon) = < [

Device Editor
| General " Modules " PDO Mapping " Variables " Advanced 0ption5| Distributed Clock |Init C

Distributed Clock

Operation Mode | FreeRun - |

YNC UNIC Cycle (Us) 1000
Overwrite Mode [l

Sync Units
Sync Unit 0
Cycle Time
Sync Unit Cycle X1 ~ Ous

User defined

Shift Time (us)

22
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5 Display the Advanced Options
tab page.

Clear the Potential Reference
Clock check box.

Seve_to01 toccccana) ooy

Device Editor

| General " Modules " PDO Mapping || Var\ab\es| Advanced Options |Di5tributed Clock " Init Commands u(

[] Disable LRW

Overwrite Watchdeg
Set Multiplier (Reg.: 0x400):

Set PDI Watchdog (Reqg.: 0x410):

Set 5SM Watchdeg (Reg.: 0x420):

Distributed Clocks
[] Potential Reference Clock

[C] Output Size:
[] Input Size:

24498

1000 £1(100.000 ms)

1000 2! (100.000 ms)

23



6.4.3. PDO Map Settings

1 In the Solution Explorer, select Saiiian Bllorer
the target slave and display the @ -8 p =
PDO Mapping tab page. S

] PowerPMAC1

4 System
b CPU
Hardware

4 EtherCAT

et Y o) [Naartivatad
4 | | Slave 1001 [NX-ECC203] (1001)
001 Module 1 (NX-1D5342)
B 002 Module 2 (NX-0D5121)
Motors
Coordinate Systems
4 Encoder
Tools
C Language
Configuration
Documentation

Log
PMAC Script Language

T v v v ww

ables | Advanced Options | Distributed Clock | Init Commands, | CoE Object-Dictionary | Sync Units

Outputs

oxioFg | * Module 5 (NX-0D5121).Output Data Set 1 o610 *

. . Inputs
2 Settlng PDO mapplng (InpUtS) 505th transmit PDO Mapping 0x18F8
MName ndex Bit Length
. MNX Unit Registration Status 62 x3003:03 B4
Conﬁ rm the CheCk bOXeS In the NX Unit I/O Data Active Status 63 0x3006:03 64
InpUtS fleld | I?‘.f11th transmit PDO Mapping o OxTBFE
New Message Available Ox10F3:04 1
. (000000 15
If you do nOt Want to use data 512th transmit PDO Mapping Ox1BFF
in the Inputs field, clear the —
Sysmac Error Status x2002:01 8
currently displayed check 5015t transmit PDO Mapping 0x1BF4
Name ndex Bit Length
boxes. 0x000000 s
+  Module 1 (MX-1D5342).Input Data Set 1 0x1A00
Name ndex Bit Length
L Bit 16 &
3 Setting PDO mapping (Outputs)
Outputs
Confirm the check boxes in the ¥ Module 2 (NX-OD5121).0utput Data Set 1 0x1604
Mame ndex Bit Length

Outputs field.

* If you do not want to use data
in the Outputs field, clear the
currently displayed check
boxes.

24



6.4.4. Creation of an EtherCAT Network Information File

1 Select System — EtherCAT in
the Solution Explorer and
right-click on Master0
(Deactivated), then select
Load Mapping to
PowerPMAC.

Solution Explorer
B o-F | p -

Search Solution Explorer (Cirl+:)

1 PowerPMACI
- System
b CPU
Hardware

4 EtherCAT

4 [ siave 10 Show Master Status

B o001 v Configuration Mode
B ooz n

A Diagnosis Mode

Coordinate Sys Metwork Mismatch Analyzer
4 Encoder Scan EtherCAT Network

Tools

Line Crossed Analyzer
C Language

Configuration Enable Cable Redundancy
Log

PMAC Script Lang

Paste Slave

4
b
b
» Documentation Append Slave
b
b

Import Slaves from ENI

Export ENI File

|  Load Mapping to Power PMAC

Load Mapping to Power PMAC from ENI
Watch EtherCAT Mapped Variables

4 Y Masterd (D

Activate EtherCAT
An eni.xml file is added under
Solution Explorer
the Configuration directory in

the Solution Explorer.

O @ o-2|p =

Search Solution Explorer (Ctri+:)

] PowerPMACT
System
Tools

C Language

T T T

Configuration
oy ;

B enixml
-1 pp_custom_save.cfg
O pp_custom_save.tpl
=l pp_disable.txt
& pp_inc_disable.txt
= pp_inc_startup.txt
[ pp_savecig
_-I pp_startup.txt
O systemsetup.cfg

(4 Documentation

b Log

] PMAC Script Language
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3 An ECATMap.pmh file is added
under the PMAC Script
Language/Global Includes
directory in the Solution
Explorer.

P

Solution Explorer
&l o-a|s -
Search Solution Explorer {Ctri+:)
] PowerPMACT
System
Togls
C Language
Configuration
Documentation
log

[ -

PMAC Script Language

[ ECATMap.pmh
1 global definitions.pmh
Kinematic Routines

b Libraries
4 Motion Programs
b PLC Programs
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I 6.5. Controller Settings

6.5.1. EtherCAT Communications Check

Take the following steps to ensure that EtherCAT communications are available.
1 From the Terminal tab page, run
the ECAT[0].Enable=1 command
to start EtherCAT
communications.

Terminal

uccessful

ECATI0].Enable=1|

2 Inthe Terminal tab page or Watch ¥ yatch window
Window, make sure that the
ECAT[0].Enable value turns to 1.

Command /Query Response
Sys.ServoCount 12960793
* The OP mode is entered and

EtherCAT communications are
established.

3 After making sure that correct
communications are available,
run the ECAT[0].Enable=0
command from the Terminal tab
page to stop EtherCAT

communications.

ECAT[0].Enable=0|

4 In the Terminal tab page or Watch
Window, make sure that the
ECAT[0].Enable value turns to 0.

Watch Window
Command/Query Response

Sys.ServoCount 13312872

ECAT[0].Enable 0
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6.5.2. Writing the User Program

Create programs to be used to check operations.
A specific language is used for the operation check programs. Refer to Power PMAC User’s
Manual and Power PMAC Software Reference Manual for details.

1 In the Solution Explorer pane,
open Project name - PMAC
Script Language — PLC
Programs — plc1.plc.

| @ StartPage & Lommunication Setup | P=| lerminal tg# Fosiion |@]Watch |v|Slatus |GlJjog Kibbon [18l june | |4 lask
Solution Explorer

Slave_1001 [NX-ECC2(

TR T T * D o-|p =

open plc Myplcl :

1 e Goes Here 7 PowerPMAC
ciaee System
Tools

Clanguage

Documentation
Log
PMAC Script Language
“ Global Includes
[ ECATMap.pmh
[ global definitions.pmh

b
b
b
b Configuration
4
4
a

Kinematic Routines
3 Libraries

b Motion Programs

P

In the programming area of the
plc1.plc tab page, write a
program as show on the right.

This sample program blinks the
NX-OD5121 output indicator
every second.

* In this example, PDO mapping
is assumed to be the default
setting. If you want to change
PDO mapping, rewrite the
“Slave_0...."” description.

open plc 1
while(sys.ecatMasterReady==0)};
ECAT[0].Enable=1;

P1000=Sys.Time+1;
while(P1000>Sys.Time){};

Slave_1001_NX_ECC203_1001_7020_1_OutputBit00 = 1;

P1000=Sys.Time+1;
while(P1000>Sys.Time){};

Slave_1001_NX_ECC203_1001_7020_1_OutputBit00 = 0;

close

Setting the start of the user
program

In the Solution Explorer pane,
open Project name —
Configuration —
pp_disable.txt.

e e e e ey s g e gy nn e g e e gy e g e

| R
tartup.bd & X Solution Explorer
pp_startup.tx

@& - &=

] PowerPMAC!

3 System

b Tools

13 C Language

4 Configuration
[1 ECATConfig.cfg
2] enixml

[ pp_custom_save.cfg
DO pp_custom_save.tpl
=] pp_disable.tdt

& pp_inc_disable.txt
=] pp_inc_startup.txt

4 Documentation

b Log

4 PMAC Script Language
4 Global Includes

[ ECATMap.pmh
[ global definitions.pmh




4 In the programming area of the
pp_disable.txt tab page, add the enable plc 1;
program shown on the right to

the last line.

The pp_disable.txt program is
automatically executed when the
Controller starts.

This example program runs the
PLC1 script.

6.5.3. Project Data Transfer
Transfer the created project data to the Controller.

/A WARNING

When the user program and “configuration and setting” data are transferred from
Power PMAC IDE, devices or the machine may perform unexpected operations.
Therefore, before you transfer project data, ensure the destination slave is

operating safely.

Transferring project data restarts the Controller and interrupts communications
with slaves. The time that communications are interrupted depends on the
EtherCAT network configuration.

Before you transfer project data, make sure that the slave settings will not

adversely affect the devices.

1 In the Terminal tab page or
Watch Window, make sure that
the ECAT[0].Enable value is 0.

Watch Window
Command/Query Response

Sys.ServoCount 13312872

If the value is 1, run the ‘ ECAT[0].Enable 0
ECATI[0].Enable=0 command
from the Terminal tab page to
stop EtherCAT communications.
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2 Downloading a project

Right-click the project name in
the Solution Explorer pane on
the upper right of the IDE
screen, and select Build and
Download All Programs to run
the build and download.

* The transferred project is not
yet saved to the Controller at this
stage.

If you turn OFF the power to the
Controller, the transferred
project will be discarded.

Sautonwore = < T

A o-2|p -

Build

Fe

System
Tools Rebuild
C Language Clean
Configuratior

Dooiraritati Mew Solution Explorer View

v T v T v v

Log Build and Download All Programs I
PMAC Script Map Power PMAC Variables

Export Project with IP Protection...
Export Project Template...
Compare Project
Add EtherNet/1P
Add Macro
Add Application
b Cut Ctrl+X
Unload Project

€ Open Folder in File Explorer

F Properties Alt+Enter

Make sure that there are no
errors in the Output Window.

* If the transfer fails, check
details of the error in the Output
Window.

If the error is a program error,
you must review the program.

If the error is related to
EtherCAT settings, return to 6.4
EtherCAT Communications
Setup and check whether there
are any incorrect settings.
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4 The program starts running
when it has been downloaded
successfully.

EtherCAT communications are
in the OP state. Make sure that
the NX-OD3256 output indicator
blinks.

* If the indicator does not blink,
check that the ECAT[0].Enable
value is 1 in the Terminal tab
page or Watch Window.

If the value is 0, run the following
command from the Terminal tab
page.

enable plc 1

Terminal

enable plc 1|

5 After you have confirmed an
appropriate operation, save the
project to the Controller.

Run the save command from the
Terminal tab page.

* The save command stores the
downloaded project in the
Controller. This operation saves
the settings to be executed
automatically when the power to
the Controller is turned on.

Terminal

Mvailable disk space

Required dizk =pa
Saving To Flash: 5

Saving To Flash: Mounting the flash
Saving To Flash: Finished SAVING to flash

Save Completed
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7. Appendix Saving and Loading a Project

The following describes the procedures to save a Power PMAC IDE project on the computer, and to

reuse it.

I 7.1. Saving a Project

4 Creating a Configuration File Fsocton oo = < N
@ o-F|lp =
Create a Configuration File to o
™1 PowerPMACI
save parameters you have b= system
4 Tools
Changed b C Language
Add b .
[ EcaTi
. . - . . - . S This
Right-click Configuration in the ] enix D _
B pp_cl U:‘ New Solution Explorer View
Solution Explorer pane, and g PP £ properties R
. . _d
select Generate Config File. E| ;F::z_in Upload Config Files
A Configuration File is added to e
D pp_sa Generate Config File
Configuration. = pp_starprom
@ systemsetup.cfg
b Documentation
4 Log
b PMAC Script Language
Enter a file name in the textbox, .
Generate Config File X
then click the OK button.
Config File Name: || |

Right-click on the Configuration
File, and from the menu, select
Check To Download Config File
to include it in files to be
downloaded.

Solution Explorer € X
@ o-2 | p -
™1 PowerPMACT

System
Tools

C Language

AV T @

Configuration
] Copler.cfg
[ ECATConfig.d €
2] enixml

(] pp_custom_s¢

Open
Open With...
: <> View Code
0 pp_custom_s§
= pp_disable.td
=] pp_inc_disabl|
a) pp_inc_startu|
O pp_savecfg

Scope to This
New Solution Explorer View

Exclude From Project

=] pp_startup.td @ Copy Ctri+C
[ systemsetupd X Delete Del
b Documentation | 7] Rename
4 Log —
b PMAC Script Lenl Check To Download Config File I
JF  Properties Alt+Enter
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4 Saving a Project

In the File menu, run Save All to
save the project on the computer.

New
Open
Close

E Close Project

have Selected

W® Save Al

Export

Import

Ternplate Manager...

Page Setup

Print..

Recent Files

Recent Projects and Solutions

Exit

Ctrl+Shift+5

Alt+F4

*

»

@ rPowerrac - Power ac 10 46112 ([
E_dil_‘_ul'sew Project Build Debug Tools DeltaTau Ett

- &+ oot

hal @Posiﬁon E
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I 7.2. Loading and Downloading a Project

1 Start Power PMAC IDE, and
connect to the Controller.

In the Terminal tab page, type the
$$$*** command to reset the
Controller settings to factory
default.

2

Terminal

|Sss1c-u|
PowerPMAC Messages MIEIILEIN Terminal Output

In the File menu, click Open —
Project/Solution to load the
project that you saved.

| File | Edit View Debug Tools

Mew

EtherCAT  Window
L =l |

Delta Tau Help

Open

Close

PR i i
0 Project/Solution. Ctrl #Shift+O Ribl

From Power PMAC

File... Ctrl+Q

& Save All
Export
Import

Template Manager.

Recent Files

Recent Projects and Solutions
B Bt

Ctrl+Shift+5

Alt+F4

Right-click Configuration in the
Solution Explorer pane, and
select Download Config Files to
download the file to the Controller.

1 PowerPMAC!
b System
3 Tools

soutonpore = <

S| o-o|p -

4 C Language
[ Coplerctg
[ ECATConfig.cfg
=] enixml @
[ pp_custom_save.cl
0 pp_custom_save.ty

=l pp_disable.txt

Add

Scope to This

Mew Solution Explorer View

=] pp_inc_disable.txt I

Properties Alt+Enter
Upload Config Files
Download Config Files I

_] pp_inc_startup.bxt
O pp_savecfg

_=J pp_startup.bet

[ systemsetup.cfg

b Documentation
4 Log
» PMAC Script Language

Generate Config File
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5 Right-click the project name in o —— _

the Solution Explorer pane, and ol o-9|p -

select Build and Download All S s
Programs to run the build and [ PowerPMACT _ gy

b 5"’-79‘-“ e Build
download. bW Toals Rebuild
P Clanguage Clean
4 Configuratior 3 )
Wh th d I d i (4 Documentatid hiew;Soltion Expioler Vi
en € downioad process Is 4 Log I Build and Download All Programs I
complete, make sure that there b % PMAC Script Map Power PMAC Variables

are no errors in the Output tab Export Project with IP Protection...

Export Project Template...
WlndOW Compare Project
Add EtherNet/IP
Add Macro
Add Application
b Cut Ctrl+X
Unload Project

c Open Folder in File Explorer

F Properties Alt+Enter

6 Stopping a program

If a program is running, execute
the following command from the
Terminal tab page to stop the

program.
disable plc 1 disable plc 1

ECATI[0].Enable=0 PowerPMAC Messages EQIGEN Terminal Cutput

Terminal

|ECAT[D].EnabIe= 0

PowerPMAC Messages IIEGUIGEN Terminal Output
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7 Saving the downloaded settings

and programs

After the download process is
complete and you make sure that
there are no errors in the Output
Window, run the save command
from the Terminal tab page.

* The save command stores the
downloaded project in the
Controller. This operation saves
the settings to be executed
automatically when the power to
the Controller is turned on.

Terminal

PowerPMAC Messages MIEIUILEIN Terminal Output

Restarting after download

Run the following command from
the Terminal tab page to restart
the Controller with the
downloaded project.

$$$

Terminal

Saving To Flash: Mounting the flash

Saving To Flash: Finizhed SAVING to flash

Save Completed

|sssl

PowerPMAC Messages MEINIGEN Terminal Output
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8. Appendix Troubleshooting

I 8.1. Factors Causing EtherCAT Communications To Be Unavailable, and

Corrective Actions

Description

Factor

Corrective Action

The link is not established.

The Ethernet cable is broken or
the specified cable is not being
used.

If the Ethernet cable is broken
or if the specified cable was not
used, replace the cable.

A connector on the Ethernet
cable used for EtherCAT
communications is
disconnected, the contact is
faulty, or parts are faulty.

Reconnect the connector and
make sure it is mated correctly.

A slave within the EtherCAT
network configuration failed.

Replace the slave.

EtherCAT communications do
not start.

ECAT[0].Enable is set to 0.

From the Terminal pane, run the
ECAT[0].Enable=1 command to
start EtherCAT communications.

The EtherCAT network
configuration in the Controller
does not agree with the
physical network configuration.

Review the settings according
to the procedures provided in
6.4 EtherCAT Communications
Setup.

The Ethernet cable is broken at
a slave in the network, or a
connector is disconnected.

Connect the Ethernet cable
correctly.

Some errors have occurred,
and the ECATI[O].error is setto a
value other than 0.

Check the ECATIO0].error value.

A synchronization error occurs
at a slave.

The distribution clock is not set
correctly.

A slave in Free-Run Mode is set
to the reference clock.

Review the settings according
to the procedures provided in
6.4.2 Distributed Clock Setup.

The servo task processing time
exceeds the set period.

Review the program or servo
frequency to adjust it, so that
the servo task processing time
does not exceed the period.
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I 8.2. How to Check for Errors

8.2.1. Checking the EtherCAT Status
You can check the EtherCAT status from Diagnosis Mode of Power PMAC IDE.

Right-click on Master0 (Deactivated) under EtherCAT in the Solution Explorer, then select
Diagnosis Mode to open the Diagnosis Mode page

Solution Explorer € X

@&l o-8|p =

1 PowerPMAC
4 System

b CPU
Hardware
EtherCAT

Show Master Status

B slave 1001
I 001 Mog

B b
Motors — — —

Coordinate Syster|

(4 Encoder Scan EtherCAT Network
b Tools
b C Llanguage
:.gu g. Enable Cable Redundancy
4 Configuration
[ Coplercfg Append Slave
[ ECATConfig.cfg
j] enixm|
0 pp_custom_save.ch Import Slaves from ENI
O pp_custom_save.tg Export ENI File
3 pp_disable.txt Load Mapping to Power PMAC

_] pp_inc_disable.txt

lmand Kdsmmine #a Dnne OMAT frmme CRI

You can check the status of the slaves in the Diagnosis Mode page.

ECATMap.pmh & 3 QUEESWNPITTaO 0 )RR global definitions.pmhb

Device Editor
| General ‘ Process DataImage " Watch list ” Performance " Variables " Cok Object-Dictionary " H|;tory|
State Machine
Current State Pre-Op
Requested State Pre-Op
Init Bootstrap
Change State Pre-Op Safe-Op
Op
Information Frame Counter
Mumber of found slaves 2 Sent frames 55067
MNumber of slaves in configuration 2 Lost frames 1]
Mumber of DC slaves 2 Cyclic frames 44678
DCin-sync WVes Acyclic frames 10389
Topology Ok Yes Clear counters
Link Connected Yes
Slaves in Master State Yes
Networks: 1 | Slaves: 2 | State: W @
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8.2.2. Checking the Controller Status

In the Status page of Power PMAC IDE, you can check the status of the motor, coordinate system,
and system.

To display the Status page, click Status on the toolbar.

M Global Status
You can check system errors such as the WDT error.

Status

Motor Status] Coordinate Status ~ Global Status 1 MACRO Status 1

Global Status

Description Status Description Status
False HWChangeErr False
BufSizeErr False NoClocks False
CenfigloadErr False ProjectLoadErr False
Default True PwrOnFault False
FileConfigErr False WOTFault MaFault
Flash5izeErr False
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B Motor Status
You can check deviation errors, limit errors, and other states of the motor.

Status

Motor 1 =

Description

AmpFault
AmpWarn
AuxFault

EBIDir
BlockRequest
Closedloop
Csolve
DacLimit
DesVelZero
Encloss

FeFatal

FeWarn
GantryHomed
HomeComplete
HomelnProgress

® Motor activated

Motor Status 1 Ceordinate Status] Global Status] MACRO Status 1

Status Description
LtFault

False InPos

False InterlockStop
False LimitStop

Plus MinusLimit
False PhaseFound
False PlusLimit

False SoftLimit

False SoftLimitDir
[Tide ] seftMinusimit
False SoftPlusLimit
False SpindleMotor
False TraceCount
False TriggerhMove
False TriggerNotFound
False TriggerSpeedSel

Status
False
False
False
False
False
False
False
False
Plus
False
False
False
0
False
False
MaxSpeed

B X

B Coordinate Status
You can check deviation errors, limit errors and other states of the coordinate system.

Status * 0O X

Motor Status  Cocrdinate Status l Global Status] MACRO Status ]
Coordinate System ] =
Description Status Description Status -

AmpEna False LookAheadActive False
AmpFault False LookAheadChange False
AmpWarn False LookAheadDir Forward
AuxFault False LookAheadFlush False
BlockActive False LookAheadlookBack False
BlockRequest False LookAheadReCalc False
BufferWarn 0 LookAheadStop False
CC3Active False LookAheadWrap False
CCAddedArc False MinusLimit False
CCMode Off MoveMode LineCircle
CCMoveType Dwell PlusLimit False
CCOffReq False ProgActive False
ClosedLoop False ProgProceeding False
ContMotion False ProgRunning False
Csolve False SegEnabled False
DesVelZero False SegHaltReq False
Encloss False SegMove Off
EndDelayActive False SeghMovelccel False
ErrorStatus MoError SegMoveDecel False
FeedHold Off SegStopReq False
FeFatal False SharpCornerStop False
FeWarn False SoftMinusLimit False
HomeComplete False SoftPlusLimit False
HomelnProgress False TimerEnabled False
LtFault False TimersEnabled False
InPos False TriggerMove False
InterlockStop False TriggerMotFound False -
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9. Appendix ECAT][i] Structure Elements

The Controller uses motion controller technology developed by Delta Tau Data Systems, Inc.,
(hereafter referred to as DT) in the U.S., however, the ECATIi] structure elements differ from those of
DT controllers. The following table shows the major changes that have been made from DT

controllers.

Element name

Description

Change

ECATI[i].Enable

ECATI[i].LPIO[K]

ECATIi].Slave[j]
ECATi].Error

ECATIi].LinkUp
ECAT[i].LPDomainOutputState
ECATI[i].LPDomainState
ECATI[i].LPRxTime
ECATI[i].LPTxTime
ECATIi].MasterStat
ECATIi].RTDomainOutputState
ECAT[i].RTDomainState

Enabling the EtherCAT
network

Elements of low priority
I/O module

Slave elements

Error code of enabling
EtherCAT network

Status data structure
elements

0: Disable, 1: Enable
(2 and 3 are not supported.)
Not supported

Not supported

$ 9811000C: Invalid network
configuration

$ 9811002E: Disconnected network
connection

Not supported
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10. Revision History

Revision Revised date Revised content
code
01 Apr, 2019 First edition
02 Jan,2023 - Made changes accompanying the addition of CK5M-CPU1
01 Unit.

- Made changes accompanying the modification of GUI of
PowerPMAC IDE.
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