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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-11710 CK3E-series Programmable Multi-Axis
Controller Hardware User’s Manual
OMRON 0036-E2 Model CK3M-CPU11 | CK3M-series Programmable Multi-Axis
Model CK5M-CPU1J1 | Controller
Hardware User’s Manual
OMRON W519-E1 Model NX-ECC203 EtherCAT® Coupler Unit User’s
Manual
OMRON Z930-E1 Model NX-SLOOIOO Safety Control Unit User’s Manual
Model NX-SICIOIOO
Model NX-SOOOIOO
OMRON W504-E1 Model Sysmac Studio Version 1 Operation
SYSMAC-SE2[101] Manual
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. 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) Itis 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 October 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.

IE' 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 Safety CPU Unit and Safety I/O
Units (hereafter referred to as the Slave) attached to OMRON High EtherCAT Coupler Unit
model NX-ECC203 using OMRON Programmable Multi-Axis Controller model CK3E-L110]
[0/ CK3M-CPU1[01/ CK5M-CPU101(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 Controller Model CK3E-OOO OO
OMRON Programmable Multi-Axis Controller Model CK3M-CPU1J1
Model CK5M-CPU1[1
OMRON EtherCAT Coupler Unit Model NX-ECC203
OMRON Safety CPU Unit Model NX-SL3I00
OMRON Safety 1/0 Units Model NX-SIOOOO
Model NX-SOO OO0
OMRON Digital /0 Units Model NX-IDO OO
Model NX-IACO O OO
Model NX-OCO O OO
Model NX-ODOO OO
Model NX-MDO 010

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.

IE' 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-CPU11 e

EtherCAT

communications o
Model NX-SL3500 Model NX-ID5342

Model NX-SID800 Model NX-OD3256
Model NX-SOD400

Manufacturer | Name Model Version

OMRON Programmable Multi-Axis Model CK3M-CPU1CH | Ver.2.7
Controller

OMRON EtherCAT Coupler Unit Model NX-ECC203 Ver.1.5

OMRON Safety CPU Unit Model NX-SL3500 Ver.1.0

OMRON Safety Input Unit Model NX-SID800 Ver.1.0

OMRON Safety Output Unit Model NX-SOD400 Ver.1.0

OMRON Digital Input Unit Model NX-ID5342 -

OMRON Digital Output Unit Model NX-OD3256 -
Ethernet cable (with industrial Model

OMRON Ethernet conneE:tor) XS5W-T421-OMO-K

OMRON Sysmac Studio SYSMAC-SE2[1C1C] Ver.1.25

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 ESl file.

El 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[1 as an example. The same procedures can
apply to model CK3E-OOO OO/ CK5SM-CPU1A1.

[(e]



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 EtherCAT Coupler Unit Settings Prepare to set the EtherCAT
Coupler Unit.

v

6.2.1 Creation of a New Project

6.2.2 Network Configuration Settings

6.2.3 /0 Map Settings

6.2.4 Safety I/O Function Settings

6.2.5 Creation of Safety Programs

6.2.6 Transfer via Connection to the Communications
Coupler Unit

6.2.7 Output of Couple 1/0 Allocations

6.2.8 Changing to DEBUG Mode

6.2.9 Performing Safety Validation

6.2.10 Changing to RUN Mode

v

6.3 Preparation for the Controller Setup Prepare the Controller settings.

v

6.3.1 Creation of a New Project

v

6.3.2 Initial Settings of the Controller

Y%

6.4 Installation of ESI Files Install the ESI file for the Slave into

10



v

6.5 EtherCAT Communications Setup

v

6.5.1 Communications Setup for the EtherCAT Master

v

6.5.2 Distributed Clock Setup

v

6.5.3 Safety Controller Variable Settings

v

6.5.4 PDO Map Settings

v

6.5.5 Coupler I/0 and Variable Allocations

v

6.5.6 Creation of an EtherCAT Network Information
File

v

6.6 Controller Settings

v

6.6.1 EtherCAT Communications Check

v

6.6.2 Writing the User Program

v

6.6.3 Project Data Transfer

PowerPMAC IDE.
Set up EtherCAT communications.

Set up the Controller.

11



I 6.2. EtherCAT Coupler Unit Settings

Configure the slave terminal settings for the EtherCAT Coupler Unit.
Prepare a computer with Sysmac Studio installed.

Windows computer
Sysmac Studio

Model NX-ECC203

USB Cable

Model NX-SL3500
Model NX-SID800
Model NX-SOD400

Model NX-ID3417
Model NX-OD3256

6.2.1. Creation of a New Project
1 Connect the coupler to the
computer using a USB cable.
2 Turn on the power to the

coupler and safety controller.

Start the Sysmac Studio.

* If the dialog for confirming
access rights appears upon
start-up, select starting of
Sysmac Studio.

SYSMgciStudio

Create a project in the Sysmac
Studio.

Project Properties
Enter Project name and other
items of information.

Select Device

Select controller for Category.
You can specify any Device
and Version. In this example,
select NJ507-1500 and 1.10.

Click Create.

Sysmac Studio

Offline

/@ Open Project
& Import...

Online
! 6 Connect to Device
| Version Control
I"" Version Control Explorer
License

3 License

[ Project Properties

= -

Author

Comment

Type Standard Project

"% Select Device

Category Controller
Device NJS01

Version 110

Create

12



6.2.2. Network Configuration Settings

Double-click EtherCAT under
Configurations and Setup in
the Multiview Explorer.

New Project - new_Controller_0 - Sysmac Studio

File Edit WView Insert Project Centroller Simulation

1 _
Y @l @@
j* @ A o

Multiview Explorer

Select EtherCAT Coupler Unit
NX-ECC203 in the toolbox, and
drag and drop it directly below
the master in the EtherCAT
Configuration Edit tab page.

£001
NX_ECC203 Rev:1.

Right-click NX-ECC203 in the
Multiview Explorer, and select
Coupler Connection (USB)
then Online.

After you have confirmed the
destination of the USB
connection, click the OK button.

New Project - new_Controller_0 - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Help
[ | - - -
j* &4 G @

-1
new_Controller 0 v | I | Master

Master
A Configurations and Setup

Unit Operation Settings

 Frooerming

¥ i@ POUs

Coupler Connection {USB)

Confirm that the target communications coupler is Nodel : NX-ECC203 (E001).
Do you wish to connect?

oK Cancel

Double-click NX-ECC203 in the
Multiview Explorer to open the
NX-ECC203 edit page.

Right-click in the NX-ECC203
tab page and select Compare
and Merge with Actual Unit
Configuration from the menu.

D New Project - new_Contreller_0 - Sysmac Studic

File Edit View Insert Project Controller Simulation Tools Help

Multiview Explorer ~ . Nedel : NX-ECC203 (E001) x

Unit 0
new_Controller 0 v

44 Configurations and Setup
¥ 5 EtherCAT

v Show Model/Unit Name

Get Serial Numbers of All NX Units

Compare and Merge with Actual Unit Configuration

Display Production Information |

13



5 CI|Ck Apply Actual Unit 8 Compare and Merge with Actual Unit Configuration
Configuration on Sysmac Studio
Configuration to apply the
actual unit configuration.

NX-ECC203 Ver.14

"a Apply Actual Unit Configuration
Actual Unit Confi,.

M Precautions for Correct Use

You can read only the Unit configuration in the Slave Terminal by comparing and merging
with the actual Unit configuration. You cannot read the I/O allocation information, Unit

operation settings, and Unit application data.

6.2.3. 1/0 Map Settings

1 R|ght-CI|Ck NX-ECC203 in the B New Project - new_Controller_0 - Sysmac Studio
Multiview Explorer, and select - s

Coupler Connection (USB) —
then Offline. new_Controller 0 v ‘ l | U"iu . _ .

A4 Configurations and Setup ENDO1
v

rCA T

mpare
/0 Check

(3 Progremming

14



In the Multiview Explorer, select
Configurations and Setup,
then 1/0 map tab page to open
the I/O map pane.

Right-click on NX-ECC203, and
select Create Device Variable
from the menu.

New Project - new_SafetyCPUO - Sysmac Studio

|Fil.§- Edit Wiew Insert Project Controller i i Tools  Help

1 T )
l"il_il’l:' a

Multiview Explorer _—
Port Description
| I | - ¥ § FtherCAT Netwaork Configuration
E nena Master
" Dodel v ™ NX-EC

¥ JySMaC CITor Jaws

new_Controller 0 v

Observation
Minor Fault
Partial Fault
Major Fault
# NX Unit Registration Stat|
» NX Unit /O Data Active &
¥ - NX-S13500
W Safety CPU Status
Normal Operati
Program Operating
Program No Fault
Safety Master Conn
NX-SID&00

Search
v Expand/Collapse All

Create Device Variable

Display Node Location Port

¥ Standard Input 1st Woi— —_—

From the controller selection box

in the Multiview Explorer, select
the target Safety CPU Unit.

Double-click I/O map to open
the Safety I/O map tab page.

« & G
Multiview Explorer

- new_SafetyCPL v

- new_Controller_0

J Posremmng —————

> @ POUs

4

Right-click on EtherCAT
Network, and select Create
Device Variable from the menu.

1 _
¥ @ @ a
1 4 O 3

Multiview Explorer
| R/W | DataType |  Variable
new_SafetyCPL v
A4 Configurations and Setup *
. ¥ NX-SID800
¥ Safety Inputs
Si00 Legical Value
1 Logical Value

"~ Nodel
unications |

s
£ Programming
» i POUs
» I Data
>r

Search
v Expand/Collapse All

Create Device Variable 1

Logical Value
5 Logical Value
Logical Value
Si07 Legical Value
¥ Status
Safety Cannection Status
Safety Input Terminal Stalc=

15



6.2.4. Safety I/O Function Settings

1

From the controller selection box
in the Multiview Explorer, select
the target Safety CPU Unit.

Double-click Safety Slave Unit
Parameter Settings under
NX-SID800 of Configurations
and Setup.

MNew Project - new_SafetyCPUD - Sysmac Studio

File Edit View Insert Project Controller Sir

1 _
Y @ Ff
j* @ @

Multiview Explorer

L new_SafetyCPUO

b4 Configurations and Setup

¥ & Communications
MX-SIDBOO (

: NX-S00400

A Programming
» il POUs

Select Output Single-channel
Semi-conductor from the toolbox
Input device: Semi-conductor
output type, and drag and drop it
on to the input terminal.

iconductor Output for Single Chani Node1/Ur)

0SsD1 Si00

&

P siol
p sio2
p si03
b sioa = ¥ Input Device: Generic Device
P Sios ~

-
b sios ﬂ_. Mechanic
P sio7

Standard Input Device

0 1 T1

5i04:Si05

T0 1 T1

Double-click Safety Slave Unit
Parameter Settings under
NX-S0400 of Configurations
and Setup.

MNew Project - new_SafetyCPUOD - Sysmac Studio

Eile Edit View Insert Project Controller S
[T -
¥ & @ o
1
Multiview Explorer

= new_SafetyCPUD v

b Configurations and Setup

¥ 1= Communications

bl Frogramming

16



4 Select Single Channel (without
test pulse) from the toolbox
Output device, and drag and
drop it on to the output terminal.

Node1/Unit3 : NX-SOD400 (N3 L fngle Channel without Test Pulse

—©—

» Input Device: Safety Sensor

» Input Device: Specialty Device

» EDM Feedback

| | » Input Device: Standard Input Device
50005001 e
» Output Device: Relays with forcibly Gu
¥ Output Device: Generic Device

oy
_’n Dual Output with Test Pulse

Ed -
_.. Dual Output without Test Pulse

-»n Single Channel with Test Pulse

6.2.5. Creation of Safety Programs

1 Registering programs

Right-click Programs under
Programming — POUs in the
Multiview Explorer, and select
Add - Programs from the
menu.

Ll Programming
¥ @l POUs
¥ & Programs
Lt
L & Function Blocks
- EH Data
» I, Safety Tack

2 Drag a SF_CTU from the
ToolBox to a new network where
the words Start Here are
displayed.

3 Select the tab for internal
variables, and then register and
edit the local variables.

Name : reset
Data Type: SAFEBOOL
Initial Value: FALSE

Name : pv
Data Type: SAFEINT
Initial Value: 5

SAFEBOOL FALSE O
\ pv SAFEINT 5 I
SF_CTU_U SE_CITU L]




4 Select parameters on on the

| Data Type | Initial Value | Constant | Comment

FBD network and directly enter Extoms [gpmeen v Wl =
the variable names. P SAFEINT 5 ]
SFCTU O SF.CTU ]

Reset : reset
SF_CTU_O

PV: pv N2_5i00_Logical_value —CU o Q N3_S000_Output_Value
Q : N3_So000_Output_Value

reset reset cv

pv g

6.2.6. Transfer via Connection to the Communications Coupler Unit

1 From the controller selection box New Project - new_SafetyCPUO - Sysmac Studio

in the Multiview Explorer, select File Edit View  Insert Project  Controller Simulation
a Safety CPU Unit. : Y @ G

Multiview Explorer

L new_SafetyCPL v

Controller_0 "

v
» il POUs
» 2 Data
- I Safety Task

2  Select Controller, then Comemnications Setup | =
Communications Setup from

Select a method to connect to the Safety CPU Unit.
the menu. @ Connect via NJ/NX-series CPU Unit ‘'new_Controller_0"

O Connect via Coupler ‘Nodel : NX-ECC203 (E001) : Offline’

Select Connect via Coupler in oK Cancel
the Communications Setup
dialog box, then click the OK
button.

3 SeIeCt Controuer’ then onllne . New Project - new_SafetyCPUO - Sysmac Studio
from the menu.

Controller § Simulation Tools Help

Communications Setup...

File Edit View Insert Proj

1 _
v i T
¥ & " I

Ctrl+W
o

The unit is in online connection Multiview Explorer
with slave terminals. new_SafetyCPUO

arameters

18



From the controller selection box New Broject - new_SafetyCPUO - Sysmac Studio
in the Multiview Explorer, select

a Controller Unit.

1 _
"] ‘ 1
¥ @ 7]

Multiview Explorer
- new_SafetyCPUO

¥ new SafetyCPUO

¥ [ ,"Lo nunICations

In the ed't page for Slave New Project - new_Controller_0 - Sysmac Studio

‘HJP Edit View Insert Project Controller i Tools Help

terminals, right-click the

Communications Coupler Unit, = =

then select Coupler T 5 (1]

Connection (USB) — Transfer ] Confgursionssnd Setup |
¥ I EtherCAT

to Computer.

Offline
Transfer from Coupler

Compare

0 Check

Click Configuration
information + Unit operation
setting + Unit application data.

» Configuration information only

Cancel

19



6.2.7. Output of Couple I/O Allocations

1 Select Controller, then Offline (B mew Project - new_Controller_0 - Sysmac Studio
from the menu.

File Edit Wiew Insert Proj Controller

Simulation Tools Help

Multiview Explorer

Offline ctrl+shife+w |
new_Controller 0
Synchronization Ctrl+M
bl Configurat
Transfer... »

2 Double_c|ick EtherCAT under B New Project - new_Controller_0 - Sysmac Studio
. R . File Edit View Insert Project Controller Simulation Tools Help
Configurations and Setup in

the Multiview Explorer. s s

new_Controlier_0

[ — =
| @ G @

Right-click on Master, then
select Export All Coupler’s I/1O
Allocations. : i oo

Collapse All

Import Slave Settings and Insert New Slave.

Clear All Settings

Display ESI Libras
Output r v

Export Configuration Information
Outout to FNS File

Export All Couplers' [/0 Allocations

6.2.8. Changing to DEBUG Mode

1 Select the Safety CPU Unit from
the Controller Selection Box in
the Multiview Explorer.

2 Select Mode — DEBUG Mode Sysmac Studi
from Controller Menu. arirlEr

Offline Ctrl+Shift+W

Mode 3 RUN Mode Ctrl+3 stan]
DEBUG Mode Ctrl+2

Debug »

\
[ ]

L =Nl _§ 1 [

Online Functional Test

Security 3

SF_Emergency3top_ 0

I SF_EmergencyStop

20



The following mode confirmation
Dialog Box is displayed. Click
the Yes Button.

A
ﬂ Please confirm that you wish to enter DEBUG mode

Yes | No

The following Connect to Safety
Device Dialog Box is displayed.
Click the Yes Button.

DRl e ———

Device name: default

The boot application will be deleted. This will close any connection to the safety device.

Do you want to proceed?

Yes No

The following transfer
confirmation Dialog Box is
displayed. Click the safety of the
system and then click the Yes
Button.

Authorization

s |

Device name:

Password

default

This action requires authorization for write access to the safety device. Please enter the

administration password.

OK

Cancel

The following password
confirmation dialog box is

Connect to safety dev u

Device object: new_SafetyCPUO
displayed. When you use the pedce type: ey U
Please confirm to connect to the safety device.
DEBUG mode for the first time, Device name
or when the safety password is Current: e
New: default

not specified, leave the
Password field blank and click
the OK button.

No Id required, Press OK

Instance identification:

II ok

] I[ Cancel

6.2.9. Performing Safety Validation

Select Safety Validation from

1

40 - Sysmac Studio T

the Controller Menu oject Controller Simulation Tools Window Help
Z
Offline Ctrl+Shift+W

I Mode ) P 3 0
Safety Validation Ctrl+4 FALSE |
FALSE |

Debug 3
FALSE |
top [

Online Functional Test

Security

SF_EmergencySt

21



2 CI|Ck the YeS Button [ Create boot appl\cat\on_‘ ﬁv

Device name: default

The boot application is 'In Work'. Do you want to proceed?

Application: SafetyApp

3  Click the OK Button T

The boot application has been successfully created on the safety device.

[ S

6.2.10. Changing to RUN Mode

1 Select Mode — RUN Mode from s ———
it Controller Simulation Tools Window Help
the Controller Menu. I
-
I Offline Ctrl+Shift+W
In Mode RUN Mode Ctrl+3 3 0
Debug , | PROGRAM Mode Ctrl+1
I jLunis T
top ]
2 Click the Yes Button. — — — r = —_—

A
9 Please confirm that you wish to enter RUN mode

Yes | No

3 Click the Yes Button. u

Device name: default

This operation will restart the boot application. This will close any connection to the safety
device.

Do you want to proceed?

| e T

4 Click the OK Button. ro———— - )

Device name: default

The boot application has been restarted.

22



5  Clickthe OK Button. comnect o ey deic | ==

Device object: new_SafetyCPUO
Device type: Safety CPU
Please confirm to connect to the safety device.
Device name
|| current: defauft
New: default
No Id required, Press OK
Instance identification:

[ (==




I 6.3. Preparation for the Controller Setup
Prepare the Controller settings.

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

6.3.1. 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 P '3““";6':;5'"'-"”*'-':'
start-up, select starting of

Power PMAC IDE.

3 The Communication screen @ Communication Setup <
appears. Specify the IP address
of the destination Controller and IP Address: | 192.168.0.200 v
click Connect.
User: root
* The IP address of the Password: |t
Controller is set to
“192.168.0.200” by default. Comect J[[ Test || NoDevie
* If necessary, change the

Windows IP address to
“192.168.0.X".

4 Power PMAC IDE starts, and is
online to the Controller.

24



5

From the File menu, select New

then Project.

E'E Ed" “H' T |hh i nﬂk d:i Iiﬂ E&.‘ ni m‘ndm-r Holo

New
Open

3  Project.. Ctrl+Shift+N
Project Wizard...

T Power PMAC Project Workflow
Save Seles
¥ SaveAll Ctrl+5Shift+S
Export 3 System
Import 3
CcPU Hardware
Template Manager... Settings [—P| Verify, diagnose setup [~
P detected hardware
Print.. Ctrl+
Recent Files »
Recent Projects and Solutions L4
Exit Alt+F4
P A s
RB8D-1SN_withSafety
Bl Compersaton | [Gomy
6 Enter a project name and
location, and select OK. Nor P T
b Recent Sort by: | Defauft - Search Installed Templates (Ctri+E] B =
4 Installed o I, P Type: PowerPMAC

PowerPMAC
PowerPMAC Solution

4 Pawer PMAC project with Acontis
EtherCAT suppart enabled.

PowerPMAC with EtherNet/P

PowerPMAC

Power Brick LV 4 Axis PowerPMAC
Pawer Brick LV 8 Axis PowerPMAC
Parwer Brick AC 4 Axis PowerPMAC
Power Brick AC 8 Axis PowserPMAC
Name: PowerPACT
Location: c¥users¥username¥Documents¥PowerPMAC IDE - Browse.
Solution name: PowerPMACT Create directofy for solution

0K Cancel

25



6.3.2. 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

AC terminal
mmunicati

| 555 I

Terminal T ETRES TN

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

Solution Explorer
@ o-a|p =

Search Solution Explorer (Ctrl+:)

[ PowerPMAC1
4 System
4
I System
Hardware
b EtherCAT
Motors
Coordinate Systems
b Encoder
Tools
C Language
Configuration
Documentation
Log
PMAC Script Language

v v v Y Vv v

3 Select Clock Settings.

System & X

Comman System
Elements

Memory Butlers Core Management Advanced System

Elements
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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.

System & X

Clock Settings

Phase Frequency:

Servo Frequency:

kHz

1.000 ~ | kHz

Real-Time Frequency:

1.000 ~ | kHz |

Click the Accept button.

Existing Mew
Servo Period: Milliseconds 0
Phase Over Servo Period: 0
Only EtherCAT detected.
=* 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

AVITIY 1O T IS OFTHETIY 1SS L 11331

Saving To Flash: Mounting the flash

Sawving To Flash: Finished SAVING to flash

Save Completed

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

File Edit View Project Buld Debug Tools
B-o-Sad
@ StartPage & Communication Setup | (=] Terminal

System & X

Clock Settings

Phase Frequency: kHz

Sevo Frequency 1000 | khz

Real-Time Frequency: 1000 ~ | kHz @
Existing N

Servo Period:

Phase Over Servo Period:

Only EtherCAT detected.

PWM Frequency

H a @@ e e e

B i€ 1e

[

No Gates detected using Software Clock on Power PMAC |

Structure Element:  Sys RtlntPeriod

Help
Communication Setup « P Start v

el [ une | [ Tesk Man
Pesition
Watch I

Status ‘
Power PMAC Error

ower PMAC Unsolicited

Jog Ribbon

Pawer PMAC Messages

Encoder Conversion Table

Update Firmware

Install Package

Device Imaging

Backup Restore

Tools »
Troubleshooters 3
Compare »
Part Managers 3 T

Kill Motors Ctri+Alt+K
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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

Password:

Connect

Test

No Device

9 Restart the Controller.
The servo frequency that has been
set is reflected.

410 Wait until the startup process of

the Controller is complete. Then
click Delta Tau — Communication
Setup on the toolbar to display the
Device Properties dialog box.

In the Device Properties dialog
box, click the Connect button.

This operation sets the Controller
to the online state.

. Communication Setup

IP Address: | 192.168.0.200

User: root

Password:

Connect

Test

No Device
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I 6.4. 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 Start EC'Eng|neer Project  Build Debug Tools Delta Tau | EtherCAT | Window  Hel
- H“l%ﬁ'l | = vl [ ESI Manager - »s

Zommunication Setup | Terminal {3} Position Watch Status Jog Ribbon Tune

2 Confirm that Omron By— T 0 x
NX_COUpIer.XmI IS regIStered In [SSI:I!:M ESI file which should be deleted or exported or add new ESI files.
the ESI file list of ESI Manager. oy ioadpenti

= Omron Corporation

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

Number of S| files: 94
Number of devices: 648

I Add File I Add Folder

B omron GX-Digital 10.xml
. Omron NX_Couplerxml

B Omron R88D-1SNxxx-ECT.xml
. Omron R88D-KNxxx-ECT.xml

3 Click Close to close the ESI
Manager.
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I 6.5. 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.

6.5.1. 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 & | Rl | K =
right'CIiCk on EtherCAT, then Search Solution Explorer (Ctrl+:)
select Add EtherCAT ] PowerPMACT

Master(Acontis). 4 System
4 CPU

&l System

Solution Explorer

Hardware

Motors Scope to This

Coordi New Solution Explorer View

b Encode X  Delete Del

Tools

C Languag & Properties Alt+Enter

Configurat Add EtherCAT Master (Acontis)

Documentation
Log
PMAC Script Language

v v Y Y v v
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3

MasterQ (Deactivated) is added
to Solution Explorer.

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

] PowerPMACT
4 System
4 CPU
ED System
Hardware
4 EtherCAT
I ¢
Motors
Coordinate Systems
4 Encoder
Tools
C Language
Configuration
Documentation
Log
PMAC Script Language

vV Vv v v v

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.

wasreo + < |
Device Editor
| Master | Topology View

General

Unit Name EtherCATSuite Master

I Cycle Time [us] ® | 1000 I

Frequency [Hz]

Source MAC address 00-00-0A-BC-04-25

Slaves connected to local system

Network Adapter | A~ 39 h ( Intel(R) Ethernet Connection (6} 1219-V )

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

Master-Instance a

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

Solution Explorer

Search Solution Explorer (

Ly s s

Network Mismatch Analyzer

T
- g
Gﬁ | © Scan EtherCAT Network I

Line Crossed Analyzer

) PowerPMACt Enable Cable Redundancy

4 System
i CPU Append Slave
&l System Paste Slave
Hardware | S| f ENI
4 EtherCAT RS T e
EY Mastero (@ Export ENI File
Motors Load Mapping to Power PMAC

Coordinate S

p Encoder
Watch EtherCAT Mapped Variables
Tools
C Language Activate EtherCAT

Configuration Reset EtherCAT

Documentation

Log Edit Topology

PMAC Script Lang

v v v v v v

EoE Endpoint Configuration

Load Mapping to Power PMAC from ENI

Ct

6

Make sure that the slave is
displayed in the Solution
Explorer.

Solution Explorer
@ o-F| p -
Search Solution Explorer (Cirl+:)

[ PowerPMACT

4 System
4 CPU
rﬁ System
Hardware
4 EtherCAT

4 E Master0Q (Deactivated)

4 Slave_1001 [NX-ECC203] (1001)
B 001 Module 1 (NX-SL3300)
B 002 Module 2 (NX-SID800)
B 003 Module 3 (NX-SOD400)
B 004 Module 4 (NX-1D4442)
B 005 Module 5 (NX-OD3256)

Motors
Coordinate Systems
p Encoder
p Tools
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6.5.2. Distributed Clock Setup

1

Setting Distributed Clocks (DC)
for Master

In the Master0 (Deactivated) tab
page, select Distributed
Clocks tab.

Solution Explorer >
Q| o-a|p -

Search Solution Explorer (Ctrl+:) y e

[T PowerPMACT
4 System
4 CPU
E'}_j System
Hardware

4 E MasterQ (Deactivated)
Slave 1001 [NX-ECC203] (1001)
B 001 Module 1 (NX-S13300)
I 002 Module 2 (NX-SID800)
I 003 Module 3 (NX-50D400)
B 004 Module 4 (NX-1D4442)
H 005 Module 5 (NX-OD3256)
Motors
Coordinate Systems
b Encoder
Tools

Device Editor

er

Topology View ” Process Data Image H Variables H Advanced Options H Slave to Sla x‘ Distributed Clocks §[4](»)

Reference Clock

Name Slave 1001 [NX-ECC203] (1001)
Clock Adjustment

O 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)

External Mode (Reference Clock controlled by External Sync Device)

Options
[7] Sync Window Monitoring

[7] Show 64Bit System Time

2

Select Master Shift (EtherCAT
Master Time controlled by
Reference Clock).

Networks: 1 | Slaves: 1 ‘ | State: @ @ | Mode: CONFIG
Master0 (Deactivated) + X
Device Editor

Topology View ” Process Data Image ” Variables H Advanced Options ” Slave to Slave ‘ Distributed Clocks [E\E\

en

Reference Clock

Name Slave_1001 [NX-ECC203] (1001)

Clock Adjustment
(® Master Shift (EtherCAT Master Time controlled by Reference Clock) or

Link Layer (Reference Clock controlled by Link Layer)

O Bus Shift (Reference Clock controlled by EtherCAT Master Time) Edit

External Mode (Reference Clock controlled by External Sync Device)

Options
[”] Sync Window Monitoring
[7] Show 64Bit System Time

Networks: 1 |S|aves: 1 State: @ © | Mode: CONFIG
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B When using in DC mode

3 Setting Distributed Clock (DC)
for the Slave

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

Solution Explorer >
Q| o-a|p -

Search Solution Explorer (Ctrl+:) y e

[T PowerPMACT
4 System

4 CPU

r:l System

Hardware
EtherCAT
4 Y Master0 (Deactivated)
4 . Slave 1001 [NX-ECC203] (1001)

I 002 Module 2 (NX-SID800)
I 003 Module 3 (NX-SOD400)
B 004 Module 4 (NX-1D4442)
H 005 Module 5 (NX-OD3256)
Motors
Coordinate Systems
b Encoder
Tools

Device Editor
)ing u Variables H Advanced Optiofls ‘ Distributed Clock ‘ln Commands H CoE Object-Dictionary ” Sync Units ‘ [4][»]
a
Distributed Clock
Operation Mode [ DC for synchronization X J
Sync Unit Cycle (us) 1000
Overwrite Mode ]
Sync Units
Sync Unit 0
Cycle Time
® Sync Unit Cycle x1 ~ | 1000 us
User defined 1000
Shift Time (us)
Sync Unit 1
-
Netuworks: 1 | Slaves: 1 | State: @ o | Mode: CONFIG
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4

Select the Overwrite Mode
check box and specify Shift
Time.

Slve 1001 NKCECC203) 1001) & X
Device Editor
)ing u Variables H Advanced Options ‘ Distributed Clock ‘Init Commands H CoE Object-Dictionary ” Sync Units ‘ [4][»]
-
Distributed Clock
Operation Mode DC for synchronization
Sync Unit Cycle w) 100
I| Qverwrite Mode
Sync Units
Sync Unit 0
Cycle Time
® Sync Unit Cycle x1 ¥ | 1000 us
O User defined 1000
I Shift Time (us) 500 I
[7] Sync Unit 1
o
Networks: 1 | Slaves: 1 ‘ | State: | Mode: CONFIG

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 and display the
Distributed Clock tab page.

Solution Explorer > 1
@ o-a|p =
Search Solution Explorer (Ctrl+:) P

] PowerPMAC1
4 System
4 CPU

rﬁ System

Hardware

4 E MasterQ (Deactivated)

Slave 1001 [NX-ECC203] (1001)
B 001 Module 1 (NX-513300)
B 002 Module 2 (NX-SID800)
B 003 Module 3 (NX-SOD400)
B 004 Module 4 (NX-1D4442)
@ 005 Module 5 (NX-OD3256)
Motors

—

Coordinate Systems
b Encoder

Tools

Device Editor

—
)ing u Variables H Advanced Options || Distributed Clock ‘llii Commands H CoE Object-Dictionary ” Sync Units ‘ (<[]
rs

Distributed Clock

Operation Mode { DC for synchronization i J

Sync Unit Cycle (us) 1000
Overwrite Mode [}

Syne Units
Sync Unit 0
Cycle Time
© Sync Unit Cycle x 1 ~ 1000 us
User defined 1000
Shift Time (us)

Sync Unit 1
-

Networks: 1 | Slave;s: 1 ‘ | Stater @ @ | Mode: CONFIG

4

Select FreeRun from the drop
down list for Operation Mode.

Device Editor

ying H Variables H Advanced Options‘ Distributed Clock |init Commands H CoE Object-Dictionary H Sync Units ‘ [«][»]

-
Distributed Clock

Operation Mode IFreeRun ‘J

Sync Unit Cycle (us) TO00
Overwrite Mode 0|

Sync Units
Sync Unit 0
Cycle Time
Syne Unit Cycle x 1 ~ | 0us
User defined
Shift Time (us)

Sync Unit 1
-

Networks: 1 | Slaves: 1 | State: @ © | Mode: CONFIG
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5  Inthe Advanced Options tab Slve_1001 INX-ECC203) 1001 #
Device Editor

page’ Clear the POtentlaI iing u Variables{ Advanced Options !Distributed Clock H Init Commands H CoE Object-Dictionary ” Sync Units ‘ [4][»]
Process Data Mode Overwrite Mailbox Size a
Reference Clock check box. O :
Disable LRW Output Size:
Input Size:
Overwrite Watchdog Process Data Sync Manager Moc
Set Multiplier (Reg.: 0x400): 2498 % @® Default
A
Set PDI Watchdog (Reg.: 0x410): 1000 2/(100.000 ms) © Buffered (3 buffer mode)
= O Mailbox (Single buffer mode
Set SM Watchdog (Reg.: 0x420): 1000 5 (100.000 ms)
islelscepeicie s
[7] Potential Reference Clock
v
1 4
State: Mode: CONFIG

Networks: 1 | Slaves: 1 ‘




6.5.3. Safety Controller Variable Settings

(1) Checking the coupler I/O allocations

Decompress the ZIP file you saved in 6.2.7 Output of Couple 1/0 Allocations, open the expanded
“CouplerMemoryMap.xml” using Internet Explorer, and check the contents.

(2) Setting Input Data

Register the following input data.

- Slot1(NX-SL3500)Input Data Set1
- Slot1(NX-SL3500)Input Data Set2

1 Select a safety controller in the
Project Explorer pane of
EC-Engineer.

Display the Variables tab page.

Solution Explorer

Q| o-a|p =

9 Back [olution Explorer (Ctrl+:) P~
] PowerPMACT -
- System

4 CPU
&) System
Hardware
4 EtherCAT

4 @} Master(Q (Deactivated)
4 [ slave 1001 [NX-ECC203] (1001)
001 Module 1 (NX-SL3300) I
I 002 Module 2 (NX-SID8S00)
B 003 Module 3 (NX-SOD400)
I 004 Module 4 (NX-1D4442)
H 005 Module 5 (NX-OD3256)
Motors

Coordinate Systems

b Encoder
p Tools -
001 Module 1 (NX-513300) + X (SRR RN GIae eI} System v

Device Editor

MDP Slot Propertie ‘ Variables ‘

Variables

Name Datatype = Master Sync Unit | Offset «  Size
Edit Variable
Move Up Move Down New Edit Delete
New Alias Edit Alias Delete Alias
Networks: 1 | Slaves: 1 ‘ State: Mode: CONFIG
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[Slot1(NX-SL3500)Input Data
Set1]

Registering Node1/Unit2
(NX-SID800)

Click New in the Variables tab
page, and register 4 variables
shown on the right.

= Add Variable - O
Group |Module 1 (NX-SL3300).Input Data Set 1
Datatype |ARRAY [0..1] OF BYTE

Count

Combine

oK Cancel

FSoE Slave CMD ‘ #x6020:01 USINT

Group: Module 1(NX-SL3500).Input Data Set 1
Datatype: USINT

Count: 1
Safety Input 1st Word | #x6021:01 UINT
FSoE Slave CRC_0 #x6020:03 UINT
FSoE Slave Conn_ID #x6020:02 UINT

Group: Module 1(NX-SL3500).Input Data Set 1
Datatype: UINT
Count: 3

[Slot1(NX-SL3500)Input Data
Set1]

Registering Node1/Unit3
(NX-SOID400)

Click New in the Variables tab
page, and register 4 variables
shown on the right.

FSoE Slave CMD #x6040:01 USINT

Safety Input 1st Byte #x6041:01 USINT

Group: Module 1(NX-SL3500).Input Data Set 1
Datatype: USINT

Count: 2
FSoE Slave CRC_0 #x6040:03 UINT
FSoE Slave Conn_ID | #x6040:02 UINT

Group: Module 1(NX-SL3500).Input Data Set 1
Datatype: UINT
Count: 2

[Slot1(NX-SL3500)Input Data
Set1]
Registering Padding

Click New in the Variables tab
page, and register the variable
shown on the right.

Group: Module 1(NX-SL3500).Input Data Set 1
Datatype: USINT
Count: 1




[Slot1(NX-SL3500)Input Data

Set2] Safety CPU Status | #x6004:01 | UINT

Registering Safety CPU Status ~ Group: Module 1(NX-SL3500).Input Data Set 2
Datatype: UINT

Click New in the Variables tab  Count: 1

page, and register the variable

shown on the right.

Checking Input Data e s+ < H
Device Editor
MDP Slot Properties | Variables
. darazks
Make sure that the Settlngs Name Datatype | Master Sync Unit | Offset - |Size
(Input) |n the VarlableS tab page Slave_1001 [NX-ECC203] Module 1 (NX-SL3500).Input Data Set 1 Variable 0 | USINT  Id 0: Default 0 N 20.0| 1.0
Slave_1001 [NX-ECC203] Module 1 (NX-SL3500) Input Data Set 1.Variable 1 | UINT 1d 0: Default 0 N 21.0|2.0
are Corr’ect Slave_1001 [NX-ECC203] Module 1 (NX-SL3500) Input Data Set 1.Variable 2 | UINT 1d 0: Default 0 N 23.0| 2.0
Slave_1001 [NX-ECC203] Module 1 (NX-SL3500) Input Data Set 1.Variable 3 | UINT 1d 0: Default 0 N 25.0|2.0
Slave_1001 [NX-ECC203].Module 1 (NX-SL3500).Input Data Set 1 Variable 4 | USINT  Id 0: Default 0 N 27.0) 1.0
Slave_1001 [NX-ECC203].Module 1 (NX-SL3500).Input Data Set 1 Variable 5 | USINT  Id 0: Default 0 N 28.0| 1.0
Slave_1001 [NX-ECC203].Module 1 (NX-SL3500) Input Data Set 1 Variable 6 | UINT 1d 0: Default 0 N 29.0| 2.0
Slave_1001 [NX-ECC203] Module 1 (NX-SL3500) Input Data Set 1 Variable 7 | UINT Id 0: Default 0 N 31.0|2.0
Slave_1001 [NX-ECC203].Module 1 (NX-SL3500).Input Data Set 1 Varisble 8 | USINT  Id 0: Default 0 N 33.0 1.0
Slave_1001 [NX-ECC203] Module 1 (NX-SL3500) Input Data Set 2 Variable 0 | UINT Id 0: Default 0 N 34.0(2.0
Edit Variable
Move Up New Edit Delete
New Alias Del
Networks: 1 | Slaves: 1 State: Mode: CONFIG




(3) Setting Output Data

Register the following output data.

- Slot1(NX-SL3500)Output Data Set1
- Slot1(NX-SL3500)Output Data Set2

7 Select a safety controller in the
Project Explorer pane of
EC-Engineer.

Display the Variables tab page.

Solution Explorer > 0 X
& o-a|p =

oL.tion Explorer (Ctrl+) P~

] PowerPMACI a
- System
4 CPU
& System
Hardware
4 EtherCAT

4 ‘e} MasterQ (Deactivated)

4 ve 1001 INX-ECC2031(1001)
B 001 Module 1 (NX-SL3300) |
002 Module 2 (NX-51D800)

I 003 Module 3 (NX-50D400)

H 004 Module 4 (NX-1D4442)

H 005 Module 5 (NX-OD3256)
Motors

Coordinate Systems
4 Encoder
4 Tools

-

001 Module 1 (NX-513300) + X REVERIURING e eIl System v

Device Editor
MDP Slot Propertie-
Variables
Name Datatype = Master Sync Unit = Offset «  Size
Edit Variable
)\ L Move D New Ed D
New A Edit A D
Networks: 1 | Slaves: 1 ‘ | State: ‘ Mode: CONFIG

8 [Slot1(NX-SL3500)Output Data
Set1]
Registering Node1/Unit2
(NX-SID800)

Click New in the Variables tab
page, and register 4 variables
shown on the right.

FSOE Master CMD | #x7020:01 | USINT
Group: Module 1(NX-SL3500).Output Data Set 1
Datatype: USINT

Count: 1
Safety Output 1st Word | #x7021:01 UINT
FSoE Maste CRC_0 #x7020:03 UINT
FSoE Master Conn_ID | #x7020:02 UINT

Group: Module 1(NX-SL3500).Output Data Set 1
Datatype: UINT
Count: 3
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[Slot1(NX-SL3500)Output Data
Set1]

Registering Node1/Unit3
(NX-SOD400)

Click New in the Variables tab
page, and register 4 variables
shown on the right.

FSoE Master CMD #x7040:01 USINT

Safety Output 1st Byte | #x7041:01 USINT

Group: Module 1(NX-SL3500).Output Data Set 1
Datatype: USINT
Count: 2

FSoE Master CRC_0 #x7040:03 UINT
FSoE Master Conn_ID | #x7040:02 UINT

Group: Module 1(NX-SL3500).Output Data Set 1
Datatype: UINT
Count: 2

10

[Slot1(NX-SL3500)Output Data
Set1]
Registering Padding

Click New in the Variables tab
page, and register the variable
shown on the right.

Group: Module 1(NX-SL3500).Output Data Set 1
Datatype: USINT
Count: 1

11

[Slot1(NX-SL3500)Output Data
Set2]

* Output Data Set2 is not used
and does not need to be set.

12

Checking Output Data

Make sure that the settings
(Output) in the Variables tab
page are correct.

001 Module 1 (NX-5L3500) + X
Device Editor

MDP Slot Properties | Variables
L

Name Datatype  Master Sync Unit | Offset o
Slave_1001 [NX-ECC203].Module 1 (NX-5L3500) Output Data Set 1 Variable 0 | USINT  1d 0: Defaultd | OUT 2.0 1.0
Slave_1001 [NX-ECC203].Module 1 (NX-SL3500).Output Data Set 1.Variable 1 | UINT Id 0: Default & | OUT 3.0 2.0
Slave_1001 [NX-ECC203].Module 1 (NX-5L3500).0utput Data Set 1.Variable 2| UINT Id 0: Defaulto | OUT 50 2.0
Slave_1001 [NX-ECC203].Module 1 (NX-SL3500).Output Data Set 1.Variable 3 | UINT Id 0: Default® | OUT 7.0 2.0
Slave_1001 [NX-ECC203].Module 1 (NX-5L3500).Output Data Set 1.Nariable 4 | USINT  1d 0: Default0 | OUT 9.0 10
Slave_1001 [NX-ECC203].Module 1 (NX-5L3500) Output Data Set 1 Variable 5 | USINT  1d 0: Defaultd | OUT 10.0 | 1.0
Slave_1001 [NX-ECC203].Module 1 (NX-SL3500).Output Data Set 1.Variable 6 | UINT Id 0: Default 0 | OUT 1.0 2.0
Slave_1001 [NX-ECC203].Module 1 (NX-5L3500).0utput Data Set 1.Variable 7 | UINT Id 0: Defaulto | OUT 13.0 2.0
Slave_1001 [NX-ECC203].Module 1 (NX-5L3500).Output Data Set 1.Variable 8 | USINT | Id 0: Default0 | OUT 150(1.0 |,
O Varabie
Move Up ove Down New Edit Delete
New Alias.
Networks: 1 | Slaves: 1 State: Mode: CONFIG
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6.5.4. PDO Map Settings

1 In the Project Explorer, select
the target slave to display the
PDO Mapping tab page.

Solution Explorer

& o-a|s =

o\ution Explorer (Ctrl+) el
] PowerPMACI -
- System
4 CPU
Q')-j System
Hardware
4 EtherCAT
4 .
I 4 [ Slave 1001 [NX-ECC203] (1001) I
I 001 Module 1 (NX-SL3300)
B 002 Module 2 (NX-5ID800)
B 003 Module 3 (NX-S0D400)
H 004 Module 4 (NX-1D4442)
H 005 Module 5 (NX-0D3256)
Motors
Coordinate Systems
p Encoder
P Tools =

Slave_1001 [NX-ECC203] (1001) &

Device Editor H
[ cenerat | moduiell| o0 Mapping |[fariables | Advanced Options | Distributed clock | 1nit Commands | ok object-Dictionary | sync units
Inputs u Outputs
505th transmit PDO Mapping oxiBrs | & Module 5 (NX-OD5121).Output Data Set 1 oxis10 ~
Name ndex 8 Lengtn Name Index 8t Lengtn
N Unit Registrtio)| 0x3003:03 6 Output Bt 16 bits  0x7082:01 s
NX Unit 1/0 Data Ac 0x3006:03 6a Module 1 (NX-SL3500) Output Data Set 1 0%1600
512th transmit PDO Mapping Ox1BFF Name Index Bit Length
A Del Edi Up Down
Networks: 1| Slaves: 1 | State: & @ | Mode: CONFIG
2 Setting PDO mapping (Inputs) Inputs
e E 505th transmit PDO Mapping Ox1BFE
|
Confirm the check boxes in the Name Index Bit Length
Inputs f|e|d X Unit Registratic | 0x3003:03 g4
NX Unit I/O Data £ | 0x3006:03 54 3
b 4 E‘ 512th transmit PDO Mapping O1BFF
* If you do not want to use data i
. . Mame Index Bit Length
in the Inputs field, clear the
| d | d h k Sysrnac Error Statu | Ox2002:01 8
currently displayed chec
y p y v 5015t transmit PDO Mapping Jx1BF4
bOXGS. Mame Index Bit Length
]
- || Module 4 (NX-ID3417)Input Data Set 1 Ol AOC

43



Setting PDO mapping (Outputs) outputs

v Module 5 (NX-0D3256).0utput Data Set 1 1610
i . ; o . =l
Confirm the check boxes in the Index it Length i
Outputs f|e|d Output Bit 00 Ox7080:01 1
Output Bit 01 Ox7080:02 1
Cutput Bit 02 Ox 1
* If you do not want to use data .
. . Output Bit 03 Ox7080:04 1
in the Outputs field, clear the
. v ModuleAlignPDO Ox17F6
currently displayed check e ce i

boxes.

v [¥ module 1 {NX-SL3500).0utput Data Set 1 01600

MName Index Bit Length




6.5.5. Coupler I/0 and Variable Allocations

(1) Checking the coupler I/O allocations

Decompress the ZIP file you saved in 6.2.7 Output of Couple I/O Allocations, open the expanded
“CouplerCopylInfo.xml” using Internet Explorer, and check the contents.

(2) Setting Input Data
Associate the following items:

- Module 1 (NX-SL3500).Input Data Set 1, and Module 2 (NX-SID800).Output Data Set 1
- Module 1 (NX-SL3500).Input Data Set 1, and Module 3 (NX-SOD400).Output Data Set 1

1 Select Class-A Master in the
Project Explorer page of
EC-Engineer.

Display the Slave to Slave tab
page.

Solution Explorer
Q) o-|p =

oL.ticm Explorer (Ctrl+:)

1 PowerPMACI

- System
4 CPU
&) System
Hardware
4 FtherCAT

I‘ @ Master(Q (Deactivated)

4 . Slave_TOUT INA-ECTZU3] (1001)
B 001 Module 1 (NX-SL3300)
B 002 Module 2 (NX-SIDS00)
B 003 Module 3 (NX-50D400)
B 004 Module 4 (NX-1D4442)
005 Module 5 (NX-0D3256)

Motors

Coordinate Systems

b Encoder
14 Toals

-

Device Editor

MasterQ (Deactivated) & X

” Process Data Image ” Variables ” Advanced Optiofls ‘ Slave to Slave

D¥stributed Clocks H Tasks + Syne Units [«][»]

Slave to Slave
Inputs

» M Slave 1001 [NX-ECC203]

Connections

Input Offset Qutput

Outputs
» @ slave 1001 [NX-ECC203]

Offset | BitSize

Networks: 1 | Slaves: 1 ‘

State: Mode: CONFIG
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Associate the variables of
Inputs Module 1
(NX-SL3500).Input Data Set 1
with Outputs Module 2
(NX-SID800).Output Data Set
1.

Select an (NX-SL3500).Input
Data Set 1 item, then select
the corresponding
(NX-SID800).Output Data Set
1 item and click >>.

Inputs
I S e S e e
Module 1 (NX-SL3500).Input Data Set 1 [112 Bits]
Variable 0 [8 Bits]
Variable 1 [16 Bits]
Variable 2 [16 Bits]
Vfarizhln 2 T14 Bite1 e
4 »

Associate the following items:

Outputs

FIOUOIE I (NA=SLII0 ) UUTPUT Date SEC £ [U BIGs]
Module 2 (NX-SID800).Output Data Set 1 [S6 Bits]
FSoE Master CMD [8 Bits]
Safety Qutput 1st Word [16 Bits]
FSoE Master CRC_0 [16 Bits]

Inputs

Outputs

Variable 0

FSoE Master CMD

Variable 1

Safety Output 1st Word

Variable 2

FSoE Master CRC_0

Variable 3

FSoE Master Conn_ID

Associate the variables of
Inputs Module 1
(NX-SL3500).Input Data Set 1
with Outputs Module 3
(NX-SOD400).Output Data
Set 1.

Select an (NX-SL3500).Input
Data Set 1 item, then select
the corresponding
(NX-SOD400).Output Data
Set 1 item and click >>.

Module 1 (NX-SL3500).Input Data Set 1 [112 Bits] =
gVariable 0 [8 Bits]
Variable 1 [16 Bits]
Vvariable 2 [16 Bits]
Variable 3 [16 Bits]
Variable 4 [8 Bits]
Variable 5 [8 Bits]
Variable 6 [16 Bits]
Variable 7 [16 Bits] &
Ll >

Associate the following items:

Outputs

Module 1 (NX-SL3500).0utput Data Set 2 [0 Bits] =~
Module 2 (NX-SID800).Output Data Set 1 [S6 Bits]
Module 2 (NX-SID800).Output Data Set 2 [24 Bits]
Module 3 (NX-50D400).0utput Data Set 1 [48 Bits]
FSOE Master CMD [8 Bits]
Safety Output 1st Byte [8 Bits]

Module 3 (NX-50D400).0utput Data Set 2 [16 Bits] «
»

Inputs Outputs
Variable 4 FSoE Master CMD
Variable 5 Safety Output 1st Word

Variable 6

FSoE Master CRC_0

Variable 7

FSoE Master Conn_ID

* Variable 8 does not need to be allocated.
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(3) Setting Output Data

Associate the following items:

- Module 2 (NX-SID800).Input Data Set 1, and Module 1 (NX-SL3500).Output Data Set 1
- Module 3 (NX-SOD400).Input Data Set 1, and Module 1 (NX-SL3500).Output Data Set 1

Inputs Outputs

4 ASSOCIate the Va”ables Of In pUtS A Medule 2 (NX-51D800).Input Data Set 1 [56 Bits] Module 1 (NX-SL3500).0utput Data Set 1 [112 Bits]
FSOE Slave CMD [8 Bits]

Module 2 (NX-SID800).Input sty nput 1t s 16 5] s s
(oFSoE Seve GRE_0 [16 5] x verble 1 [16 ]
Data Set 1 with Outputs Module R dnipmsniae :.f::::z::i:z::
1 (NX-SL3500).Output Data e e
Set 1. Associate the following items:
Inputs Outputs
Select an (NX-SID800).Input FSoE Slave CMD Variable 0
Data Set 1 item, then select the Safety Input 1st Word Variable 1
corresponding FSoE Slave CRC_0 Variable 2
(NX-SL3500).Output Data Set FSoE Slave Conn_ID Variable 3
1 item and click >>.

5 Associate the variables of Inputs s s
Module 3 (NX-SOD400).Input 2 e 00 et ot 5 o B
Data Set 1 with Outputs Module - rowes tocsooso s oos o o . PO

#FSoE Slave CMD [8 Bits] pvariable 2 [16 Bits]
1 (NX-SL3500).Output Data et e oo A
Set 1. oo o o 235 P

Select an (NX-SOD400).Input Associate the following items:

Data Set 1 item, then select the Inputs Outputs
corresponding FSoE Slave CMD Variable 4
(NX-SL3500).Output Data Set Safety Input 1st Word Variable 5
1 item and click >>. FSoE Slave CRC 0 Variable 6
FSoE Slave Conn_ID Variable 7

* Variable 8 does not need to be allocated.
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6.5.6. 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 v s
. Network Mismatch Analyzer
@ e Scan EtherCAT Network
pearchisolutionle Line Crossed Analyzer
O PowerPMA| Enable Cable Redundancy
4 System
4 CPU Append Slave
&) sy Paste Slave
Hard}
4 Ether Import Slaves from ENI
Export ENI File
« B I Load Mapping to Power PMAC I
Load Mapping to Power PMAC from ENI
Watch EtherCAT Mapped Variables
Activate EtherCAT
Reset EtherCAT
Motc
Coon Edit Topology
|4 Enco EoE Endpoint Configuration
b Tools Export EtherCAT Configuration Template...

Ctrl+V

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

Solution Explorer

R o-d|l, =
Search Solution Explorer (Ctrl+:)
b Tools

P C Llanguage

4 Configuration
[ ATConfi

E' enixml

LT pp_custom_save.cfg

() pp_custom_savetpl
= pp_disable.txt

=] pp_inc_disable.txt
51 pp_inc_startup.bx
) pp_savecfg

51 pp_startup.txt

[ systemsetup.cfg

p Documentation
P Log
p PMAC Script Language
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An ECATMap.pmbh file is added
under the PMAC Script
Language/Global Includes
directory in the Solution
Explorer.

Solution Explorer
@ o-9p -

Search Solution Explorer (Ctrl+:)

ﬂ pp_inc_startup.txt
[ pp_savecfy

ﬂ pp_startup.txt
) systemsetup.cfg

b Documentation

b Log

4 PMAC Script Language
4 ahal lnclude

(W) ECATMap.pmh
L1 global definitions.pmh
Kinematic Routines

b Libraries
b Motion Programs
b PLC Programs
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I 6.6. Controller Settings

6.6.1.

EtherCAT Communications Check

Take the following steps to ensure that EtherCAT communications are available.

Terminal

on
VIAC at 192.768

10 successful

ECATI0].Enable=1|

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

2 In the Terminal or Watch pane,

make sure that the
ECATI[0].Enable value turns to 1.

* The OP mode is entered and
EtherCAT communications are
established.

Watch Window

Command/Query

sys.5ervoCount

Response
12960793

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

Enable=1

ECATI0].Enable=0|

In the Terminal or Watch pane,
make sure that the
ECATI0].Enable value turns to 0.

Watch Window
Command/Query

Sys.ServoCount

Response
13312872
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6.6.2. 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.

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

Slave_1002 [GX-OD1611] (1002)
/*For more information see notes.txt in the Documentation|=

Position plciplc = X +

open plc Myplcl
/

90 % v 4 »

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

E] pp_inc_disable.txt
E] pp_inc_startup.txt
D pp_savecfy
E] pp_startup.txt
DO systemsetup.cfg
4 Documentation
4 Log
4 PMAC Script Language
4 Global Includes
D ECATMap.pmh
[ global definitions.pmh
Kinematic Routines
4 Libraries
3 Motion Programs

4 PLC ProErams

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

This sample program blinks the
NX-OD3256 output indicator
every 5 seconds.

* In this example, PDO
mapping is assumed to be the
default setting. If you want to

open plc 1
while(Sys.EcatMasterReady == 0){}
ECATI[0].Enable = 1

P1000 = Sys.Time + 5
while(P1000 > Sys.Time){}

Slave_1001_NX_ECC203_1001_7080_1_OutputBit00 = 1

P1000 = Sys.Time + 5
while(P1000 > Sys.Time){}

Slave_1001_NX_ECC203_1001_7080_1_OutputBit00= 0

change PDO mapping, rewrite close
the “Slave_0....” description.
3  Setting the start of the user
program : @ o-a|lp-=
—4 Search Solution Explorer (Ctrl+:)
4 Tools
. 12 C Language
In the Solution Explorer pane, 4 < Configuration
[ ECATConfig.cfg
. _ 4] enixml
open Project name D pp_custom sovelg
. . D pp_custom_save.
Configuration — Elira
=) pp_inc_disable.txt
pp_startup.txt. b inc startup txt
1 B pp_startup.txt
M Log
90 % 3 PMAC Script Language
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In the programming area of the
pp_startup.txt tab page, add the enable plc 1;

program shown on the right to
the last line.

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

This example program runs the
PLC1 script.

6.6.3. 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.

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

Watch Window
Command/Query Response
Sys.ServoCount 13312872

If the value is 1, run the ECAT[0].Enable o
ECAT[0].Enable=0 command
from the Terminal tab page to
stop EtherCAT
communications.
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Downloading a project Solution Explorer -1 x

@ o-a|p -

Search Solution Explorer (( O ~

PowerPMACS

Right-click the project name in

the Solution Explorer pane on & Buid 3 System
the upper right of the IDE Rebuild “3 C Language
. Clean 1 Configuration
screen, and select Build and “3 Documentation
D I All P MNew Solution Explorer View 1 Log
ownload rograms to I- Build and Download All Programs PMAC Script Language

run the build and download. TTap BIAC Variables

Add Macro Project

Export Project with IP Protection...

Export Project Template...
* The transferred project is not ¥ cut Ctrl+X
yet saved to the Controller at Ul IecE
this Stage ¢* Open Folder in File Explorer

' A Properties Alt+Enter

If you turn OFF the power to e et . D——

the Controller, the transferred
project will be discarded.

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
6.5 EtherCAT Communications
Setup and check whether there
are any incorrect settings.




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

Froveoc T —

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 disk =p
Saving To Flash: Sy

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

Save Completed




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

1 Creating a Configuration File Solution Explorer
& o-7|F =
Create a Configuration File to Search Solution Explorer (Ctrl+:)
t h P Tools
save parameters you have b C language
changed. | g
() ECATC Add 4
=] enixm Scope to This
Right-click Configuration in the B PP 21 New Solution Explorer View
. pp_cu;
Solution Explorer pane, and =) pp.did & Properties Alt+Enter
select Generate Configuration j‘ PPINg Upload Config Files
. = PPINg Download Config Files
File. O pp_say
] ) o 2 pp_ste Generate Config File
A Configuration File is added to D systemsetonry
COnfiguration_ 4 Documentation
P Log
PMAC Scrint | anauaae
2 Enter a file name in the textbox, Generate Config File x \
then click the OK button. . |
Config File Name:
|
3 Right-click on the Configuration | e
olution Explorer
File, and from the menu, select S| o-a| &=
Check TO Download Config File Search Siution Explorer (Ctrl+2)
=| pp_startup.txt
to include it in files to be B reinicg e
[ systemsetup.cfg P )
downloaded 3 Documentation Open With...
b Log <> View Code
4 PMAC Script Language )
4 Global Includes Scope to This
[) ECATMap.pmh &’ New Solution Explorer View
[ global definitions.pmh Exclude From Project
Kinematic Routines
4 Libraries | Sopmy culiC
“ Motion Programs X Delete Del
O prog1.pmc I
“ PLC Programs I Check To Download Config File
D plct.ple
& Properties Alt+Enter
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4 Saving a Project
R88D-KN - Power PMAC IDE 4.6.1.12 -

In the File menu, run Save All to Edit  View Project Build Debug  Tools

save the project on the computer. New 4
Open 4
Close

Close Project

| Save R88D-KN.cfg Ctrl+S
Save R88D-KN.cfg As...

||.-.'-" Save All Ctrl+Shift+S

Export 4

Import ’

Template Manager...

Page Setup...

Print... Ctrl+P

Recent Files »

Recent Projects and Solutions »
Exit Alt+F4
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I 7.2. Loading and Downloading a Project

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.

[
Terminal

555+

PowerPMAC Messages JEUUIGEIN Terminal Output

3

In the File menu, Click Open —

" ) |
PI'OjeCt/SO|UtiOn to load the Open 4 I‘.ﬁ Project}So\ut'\on... Ctrl+Shift+0
project that you saved. | S el
Close Project 2 File.. Ctrl+O

File | Edit View Debug Tools

DeltaTau  EtherCAT  Window  Help

Save Selected Items Ctrl+S
Save Selected Items As...
¥ SaveAll Ctrl+Shift+S
Export >
Import 4
Template Manager...
Page Setup...
Print... Ctrl+P
Recent Files 4
Recent Projects and Solutions 3
Exit Alt+F4
4 Right-click Configuration in the —_
olution Explorer > B x
Solution Explorer pane, and &lo-a|s -
select Download Conflg Files to Search Solution Explorer (Ctrl+:) P
download the file to the Controller. [N I I—-
() ECATCo Add 4
(& enioml Scope to This
0O pp_cust
D pp._cust EHd  New Solution Explorer View
=] pp_disal & Properties Alt+Enter
j pp_inc.¢ Upload Config Files
B pp_inc_s
0 pp_savel Download Config Files I
=] pp_start Generate Config File
[ safety.cfg
O systemsetup.cfg
4 Documentation
b Log
b PMAC Script Language -
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Right-click the project name in the
Solution Explorer pane, and
select Build and Download All
Programs to run the build and
download.

When the download process is
complete, make sure that there
are no errors in the Output
Window.

Solution Explorer
Q| o-a g =

Search Solution Explorer (Ctrl+:)

Irﬁ

4 B Build
Rebuild

Clean

New Solution Explorer View

Build and Download All Programs

Map Power PMAC Variables 1
Export Project with IP Protection...
Export Project Template...

Compare Project

b Add EtherNet/IP
b Add Macro
4
Add Application
— ]

Stopping a program

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

disable plc 1

ECAT[0].Enable=0

terminal
rmimunicatic
werPh

disable plc 1
PowerPMAC Messages MIEIUILEIN Terminal Output

0 successful

|ECAT[D].EnabIe= 0

PowerPMAC Messages MEINIGEN Terminal Output

58



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

at 192.16

PowerPMAC Messages JIEUUIGEIN Terminal Output

Restarting after download

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

$$3

Terminal

Sawving To Flash: Mounting the flash

Saving To Flash: Finizhed SAVING to flash

Save Completed

|sss|

PowerPMAC Messages IIEGUIGEN Terminal Output
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8. Appendix Troubleshooting

I8.1.

Corrective Actions

Factors Causing EtherCAT Communications To Be Unavailable, and

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.

ECATI[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
6.5 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 ECAT[0].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
6.5.2 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

&9 -

Tune | Task Mana

Solution Explorer
& o~

Search Solution Expld

or] Syste
Hardwar:
4 EtherCAT
B s

4 Motors
Q'_j Motol
Coordine

p Encoder

b Tools

b C Language
Configuratic
[ ECATCor

=] enixml
0 pp_custc

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

Show Master Status

Configuration Mode

Diagnosis Mode

Network Mismatch Analyzer
Scan EtherCAT Network

Line Crossed Analyzer
Enable Cable Redundancy
Append Slave

Paste Slave

Import Slaves from ENI

Export ENI File

Load Mapping to Power PMAC
Load Mapping to Power PMAC from ENI
Watch EtherCAT Mapped Variables

Activate EtherCAT
Reset EtherCAT

Edit Topology

EoE Endpoint Configuration

Fyvnart FtharC AT Canfinnratinn Temnlate

Ctrl+V
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ECATMap.pmh & 3 QUEESWNPITTaO 0 )R global definitions.pmh
Device Editor

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
MNumber of slaves in configuration 2 Lost frames
Mumber of DC slaves 2 Cyclic frames
DCin-sync Ves Acyclic frames
Topology Ok Ves
Link Connected Yes
Slaves in Master State Yes

Networks: 1 | Slaves: 2 |

| General ‘ Process DataImage " Watch list ” Performance " Variables " Cok Object-Dictionary " H|;tory|

55067
1]

44678
10389

Clear counters

State: W @

Mode: DIAGNOSIS

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 } MACRO Status |

Global Status
Description Status Description
BufSizeErr False NoClocks
ConfigloadErr False ProjectlLoadErr
Default True PwrOnFault
FileConfigErr False WO TFault
FlashSizeErr False

Status
False
False
False
False
NoFault
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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
AmpWarm
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 ECAT]i] 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

ECATIi].LPIO[K]

ECATIi].Slave[j]
ECATIi].Error

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



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.

03 Apr, 2023 Corrected mistakes.
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