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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-CPU1[1 | CK3M-series Programmable Multi-Axis
Controller
Hardware User’s Manual
OMRON W580-E1 Model Industrial PC Platform NY-series IPC
NY512-A6001XX21391 | Programmable Multi-Axis Controller
X Industrial Box PC Hardware User’s
Manual
OMRON W519-E1 Model NX-ECC203 EtherCAT® Coupler Unit User’s
Manual
OMRON Z930-E1 Model NX-SLOCIOO Safety Control Unit User’'s Manual
Model NX-SICIOOIC
Model NX-soOO00
OMRON W504-E1 Model Sysmac Studio Version 1 Operation
SYSMAC-SE2[1[1[] 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.

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

(EtherCAT Slave format.

Information file)

You can load ESlI 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) 1t 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 April 2019.

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.




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-LI0O
[0/ CK3M-CPU11/NY5100-A00 OO (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-OO0O0O
OMRON Programmable Multi-Axis Controller Model CK3M-CPU1[11
OMRON Programmable Multi-Axis Controller Model NY510-AO0O0O

Industrial Box PC

OMRON EtherCAT Coupler Unit Model NX-ECC203

OMRON Safety CPU Unit Model NX-SL3[100

OMRON Safety 1/0 Units Model NX-SIOO OO
Model NX-sOoO OO0

OMRON Digital /O Units Model NX-IDOOOO
Model NX-1AO O OO
Model NX-OCOO OO
Model NX-ODO O OO
Model NX-MDO OO

El 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 NY510-AO0 OO
Model NX-ECC203

Power PMAC IDE

EtherCAT

communications
Model NX-SL3500 Model NX-ID5342

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

Manufacturer Name Model Version
OMRON Programmable Multi-Axis Model NY510-A00O0 Ver.2.5 or later
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 -
OMRON Ethernet cable (with industrial Model
Ethernet connector) XS5W-T421-0IMO-K
OMRON Sysmac Studio SYSMAC-SE2[]01C] Ver.1.25
DT Power PMAC IDE - Ver4.2.1.19

El 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 NY510-ACJCIC as an example. The same procedures can
apply to model CK3E-OOO OO/ CK3M-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.

I 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

v

6.2.1 Creation of a New Project

v

6.2.2 Network Configuration Settings

v

6.2.3 /0 Map Settings

v

6.2.4 Safety I/0O Function Settings

v

0
Creation of Safety Programs

v

6.2.6 Transfer via Connection to the Communications
Coupler Unit

v

6.2.7 Output of Couple 1/O Allocations

v

6.2.8 Changing to DEBUG Mode

v

6.2.9 Performing Safety Validation

v

6.2.10 Changing to RUN Mode

v

6.3 Preparation for the Controller Setup

v

6.3.1 Creation of a New Project

v

6.3.2 Initial Settings of the Controller

v

10

Prepare to set the EtherCAT
Coupler Unit.

Prepare the Controller settings.



6.4 Installation of ESI Files

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/O 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

Install the ESI file for the Slave into
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

6.2.1. Creation of a New Project

Model NX-SL3500 Model NX-ID3417
Model NX-SID800 Model NX-OD3256
Model NX-SOD400

Connect the coupler to the
computer using a USB cable.

Turn on the power to the
coupler and safety controller.

Start the Sysmac Studio.

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

=

SYEMaciotudio

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 NJ501-1500 and 1.10.

Click Create.

Offline

& Open Project

& Import..

Online
| % connect to Device
|
ontrol Explorer
Lice

3 License

L ...

[ Project Properties

Aurthor

Comment

Type Standard Project

Iiﬁ Select Device

Category Controller
Device NIS0L

Version 110

Create

12



6.2.2. Network Configuration Settings

1 Double-click EtherCAT under

Configurations and Setup in
the Multiview Explorer.

New Project - new_Controller_0 - Sysmac Studio

File Edit View Insert Project Controller Simulation

1 _
Y @ @
j* @ ]

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.

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
i &
1 4 @

-1
new_Controller 0 v | l ‘ Master

= l_ll Master
bl Configurations and Setup

L AT

Unit Operation Settings

] Froganming

¥ @ 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_Controller_0 - Sysmac Studio

File Edit WView Insert Project Controller Simulation Tools Help

Multiview Explorer

new_Contraller 0 v | l |

b4 Configurations and Setup.

¥ rCAT

v Show Model/Unit Name

< of AIlNX Units
o ge with Actua
Display Production Information

13



5 ClICk Apply ACtU aI Unlt B Compare and Merge with Actual Unit Configuration
Configuration to apply the
actual unit configuration.

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 1/O allocation information, Unit
operation settings, and Unit application data.

6.2.3. 1/0 Map Settings

1 RIght-ClICk NX'ECC203 In the D New Project - new_Controller_0 - Sysmac Studio
Multiview Explorer, and select LS e e e o Smeeen e e

Coupler Connection (USB)

then Offline. rewCortaters v | ]|
M corfgumionsandsee ]

¥ & [y . Emnl N1 | N2
(03

o, _Unit Operation Settings

L
L
L
L
L

Tra

(9 Programming

14



2 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.

B8] New Project - new_SafatyCPUO - Sysmac Studio

|FH£I Edit View Insert Project Controller

1 _
¥ @ BT
1 d B T

Multiview Explorer ~ I
Po Port Description
| ‘ ‘ | ¥ & EtherCAT Network Configuration
E nera Ma:
¥ * NX-EC

¥ 3ySMac Emor ats

new_Controller 0 ¥

A4 Configurations and Setup.
¥ i EtherCA

Obsenvation
Minor Fault
Partial Fault
Major Fault
P» NX Unit Registration Stat|
P NX Unit /O Data Active §
NX-SL3500
¥ Safety CPU Status

Search

m T DI 3 W v Expand/Collapse All

. 1_“ - Program Operating

& Cam Data

Program No Fault
Safety Master Conn
w ' NX-SIDE0O

~ Display Node Location Port
¥ Standard Input 1st Woi—

—

- el ey LCreate Device Variable

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

Double-click /0O map to open
the Safety I/O map tab page.

v
» @ POUs
» T Data
- B, Safety Task

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

New Project - new_SafetyCPUO - Sysmac Studio

Edit View Insert Project Controller

G @
1 a
Multiview Explorer

Position R/W | Data Type Variable
Y
new_SafetyCPL v
EtherCA

" Nodel/l Copy

NX-SID800
Safety Inputs
Si00 Logical Value
Si01 Logical Value
Logical Value
Logical Value
Logical Value

v B
» il POUs
» M Data
> " Si05 Logical Value
Si06 Logical Value
Si07 Logical Value
¥ Status
Safety Connection Status
Safety Input Terminal State-

Search
+ Expand/Collapse All

reate Device Variable

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

2 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.

Eile Edit View Insert Project Controller Sir
1 _

Y i fa
| R I ]

Multiview Explorer

L new_SafetyCPUO

b4 Configurations and Setup

el/Unit3 :

] Frogammng

» @ POUs

[essm S0

"_&h-uiemuut:u Outpet for Single Chanelll HodelAUnga : NXSIDE0T (N2 : Instanced)

3 Double-click Safety Slave Unit
Parameter Settings under
NX-S0O400 of Configurations
and Setup.

New Project - new_SafetyCPUOD - Sysmac Studio

Eile Edit View Insert Project Controller S
(| - -~
Y & @O
1
Multiview Explorer

L new_SafetyCPUD

Al Frogramming

16



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

MNode1/Unit3 | NX-SC0400 (N3 7 ngile Channel without Test Pulse

— O

A
2
|

[°1°1"]
vy

6.2.5. Creation of Safety Programs

1 Registering programs L4 Programming

¥ i@l POUs
Right-click Programs under ¥ = Programs
Programming — POUs in the L
Multiview Explorer, and select L & Function Blocks

Add - Programs from the - B8 Data
menu. » I, Safety Task

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 | ey

edit the local variables. Py SAFEINT 5 ]

SANLVAY STCIe ™

Name : reset _

Data Type: SAFEBOOL
Initial Value: FALSE

Name : pv
Data Type: SAFEINT
Initial Value: 5




4 Select parameters on on the

1 | Data Type Initial Value | Constant | Comment

FBD network and directly enter  |=mee S
the variable names. [ SAFEINT 5 ~

SF_CTU_O SF_CTU ]
CU : N2_Si00_Logical_Value _
Reset : reset

SF_CTU_O

PV: pv N2_8i00_Logical Value  CU o o N3 8000 Output Valus

Q : N3_S000_Output_Value

reset reset oV —
I B

6.2.6. Transfer via Connection to the Communications Coupler Unit

1 From the controller selection box New PR T TSR
in the Multiview Explorer, select File Edt View Insert Project Controller Simulation
a Safety CPU Unit. : V@ @ @

Multiview Explorer

L new_SafetyCPL v

new_Controller_0 ”
4

v
» B POUs
> 2 Data
» B Safety Task

2 Select Controller, then B Communications 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*

) 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 . MNew Project - new_SafetyCPUD - Sysmac Studio
from the menu.

Controller § Simulation Tools Help

Communications Setup...

File Edit WView Insert Proj

1 _
N
¥ & R T

Ctrl+ W
L

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

b Cenfigurations and Setup
L= mu ons

L | Parameters

18



4 From the controller selection box
in the Multiview Explorer, select
a Controller Unit.

New Project - new_SafetyCPUD - Sysmac Studic

1 _
V @ G
| IR d @

Multiview Explorer
L new_SafetyCPUD

V' new SafetyCPUD
ML

«" Lommunications

5 In the edit page for slave
terminals, right-click the
Communications Coupler Unit,
then select Coupler
Connection (USB) — Transfer
to Computer.

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

B Mew Project - new_Centroller_0 - Sysmac Studio

|Fikl Edit View Insert Project Controller i Tools

~ 3
new_Controller 0 v | l ‘
b Configurations and Setup
W 5 EtherCAT
v

P Configuration information only

Offline

Transfer from Coupler

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.

Multiview Explorer

Offline ctrl+shife+w |
new_Controller 0
Synchronization Ctrl+M
bd Configurations and Setup
- Transfer... »

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

Right-click on Master, then
select Export All Coupler’s 110
Allocations. Lo - ol AR

Impart Slive Settings and Insert New Slave

Chear All Settings

" Display ESI Library

Export Configuratian Infurmation
Chstrart bn FUS Fle

| Bport ANl Couplers' D dllocations |

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 Studio T il
er Simulation Tools Window Help
from Controller Menu. Controll

I : | -
u
I Cffline Ctrl+Shift+W /O Map
N Mode 3 RUN Mode Ctrl+3
DEBUG Mode  Ctrl+2
Debug »
L |
top
Online Functional Test
Security 4 SF_EmergencyStop 0

| 5F_EmergencyStop

20



3 The following mode confirmation

Dialog Box is displayed. Click
the Yes Button.

Please confirm that you wish to enter DEBUG mode

Yes | No

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

Device name: default

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

Do you want to proceed?

5 The following transfer Aot )

confirmation Dialog Box is N -~

displayed. Click the safety of the

. This action requires authorization fqr write access to the safety device. Please enter the
system and then click the Yes administration password.
Button.
Password
I [ OK ]i Cancel ]

§ The following password [comesc iy s S ==

confirmation dialog box is Todr e ETLT

displayed. When you use the e type: safety P

. . Please confirm to connect to the safety device.
DEBUG mode for the first time, Device name
or when the safety password is || < besls
New: default

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

Mo Id required, Press OK

Instance identification:

| I [ OK ]I[ Cancel |

6.2.9. Performing Safety Validation

1 Select Safety Validation from Ju - Sysmac Studio TN ST T

the Controller Menu oject Controller Simulation Tools Window Help
5
Cffline Ctri+Shift+W
In  Mode [S/pe al Va 0
Safety Validation Ctrl+4 FALSE [
FALSE |
Debug 3
FALSE |
top [
Online Functional Test
Security 4 SF_EmergencySt

21



2 Clle the YeS Button 'Create boot application " ﬂ‘

|
Device name: default
[
| The boot application is 'In Work'. Do you want to proceed?
l Application: SafetyApp
l | = e
a )
-
3 Click the OK Button REpecsudice
{61 Device name: default
I The boot application has been successfully created on the safety device.
L

6.2.10. Changing to RUN Mode

1 Select Mode — RUN MO from s s
t Controller Simulation Tools Window Help
the Controller Menu. I
i Offline Ctrl+Shift+W
In Mode RUN Mode Ctrl+3 a 0
Debug ,  PROGRAM Mode Ctrl+1
|
o T T -

2 Click the Yes Button. Pr——— T — r - —

Please confirm that you wish to enter RUN mode

Yes | No

3 Click the Yes Button. M

.6_\ 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 ]

4 Click the OK Button.

SysmacStudio

——— )

\6\ Device name: default

The boot application has been restarted.

22



5 Click the OK Button.

Device object: new_SafetyCPUO
Device type: Safety CPU
Please confirm to connect to the safety device.

Device name

Current: default

New: default

No Id required, Press OK

Instance identification:

’ oK I | cancel

23



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

Turn on the power to the
1
Controller.

2 Start Power PMAC IDE.

* |f the dialog for confirming [d
access rights appears upon F":"-""?BPE""”*'-':
start-up, select starting of

Power PMAC IDE.

3 The Communication screen
appears. Specify the IP address
of the destination Controller and

click Connect.

o= 41 |
IF Address 192.168.0.200
* The IP address of the Port 2
. Protocol
Controller is set to Lser root
“ ” Pazzword 289989899
192.168.0.200 by default. SelectDevice AtStartup True

* If necessary, change the
Windows IP address to

“192.168.0.X". IP Address
Set IP Address

[ Connect l [ Lazt Sezszion IP l ’ Mo Device ]

For detailed setup options go to Tools menu -= Options
-> PowerPMAC

24



4 Power PMAC IDE starts, and is

online to the Controller.

SRR DRSS TR R T TR » - Pl e c@seEn,
O b 7 (st titp | El s @ Eroton: 55 o [ o g i | 5 g i ot oy G0
ot oy [y >
A » e p
i A Dmn T I
Pomwirr PMAC Cordiguration Waordios ]
@ rowerPmac iDE [[mran .
A T e
Aoty b
T
[mne 0
- Shis

5 From the File menu, select New

then Project.

@ roverrmacra2110

File | Edit View Debug Tools DeltaTau EtherCAT  Window Help

New

=

3 Project.. Ctrl+Shift+N
2 File.. Ctrl+N Je

=

Open

Close o
Position
Close Solution
Position
Upload Project From PowerPMAC
B SaveSelected frems Ctrl+5
Save Cutput As...
¥ saveal Ctrl+Shift+5
Export 3
Import 3
Page Setup...

Print... Ctrl+P

¥ B

Recent Files 3
Recent Projects and Solutions 3

B Exit Alt+F4

6 Enter a project name and

location, and select OK.

Mew Project
¥ Reiest Sart by Detautt P
Al _q [ PowaPMAC Type: PowePhUC
¢ - & busie PemerPMAL project '
BewerMaC Solution PeuteBMAC with EtharCAT [Acsatic) PowstPhAC
Poweerick_L¥ PowmBlAC
Bame: PowerFhacs
Locatian: e - | Eeowsen |
Sahation name: BrwerBhACS v Create directod) for solution
O oc || comca

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.

i omerPMACS - Power 2110 (I
In the Terminal tab page, type the B PouclACS - PowePMAC DE 42110

File Edit View Project Build Debug Tools DeftaTou E

$$$*** command to reset the f0-0|8-u-TWLPXFA|D-C |

i @ StatPage ¥ Communication Setup | ] Terminal € Position

Watch Window

Controller to factory default.

Command/Query Response

Sys.ServoCount 2764277 -
Sys.ServoPeriod 1

ECAT[0].Enable 0

Motor[1].5ervoOut 0

Motor[1].PosSf 1

Terminal

2 Select System — CPU — System in

h S I . E I Solution Explorer * I x
the Solution Explorer. 8l o-8| -
Search Solution Explorer (Ctrl+:) Pl
1 PowerPMACS -
4 [z System
4 [ CPU

[C3 Hardware
[ EtherCAT
3 Motors
1 Ceordinate Systems
b [ Encoder
3 C Language
3 Configuration
[J Documentation
b 3 Log -

Solution Explorer

v v v

3 SelectGlobal Clock.

CPU Settings

Global Clock Commonly Used
Structure Elements

Advanced View ‘
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4 Specify Servo Frequency.

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

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

Global Clock Settings

Phase Frequency 1 kHz

Servo Frequency

5 Click the Accept button.

New clock  PowerPMAC “
Items .

settings Value
Servo Period (msec) 1.000 1.000 -

EtherCAT option detected and no Master Gate -
detected, using internal clock by setting

. sys.CPUTimerlntr = 1. For EtherCAT the
ServoPeriod must be multiple of 62.5 usec. On
Accepting the clock issue save and type 555 in —

= Commeonly Used Structure Elements | [ Accept |

6 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

SOVITIY 1O T IGaET L DT I 1SS W 11gisT
Saving To Flash: Mounting the flash
Saving To Flash: Finished SAVING to flash

Save Completed

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

@ PowerPMACS - PowerPMAC IDE 4.2.1.19 —

File Edit View Project Build Debug Tools DeltaTau EtherCAT

| @ ey ul | - | Debug - Am

T
€ Start Page] ¥ Communication Setup | =] Terminal € Position Watch

Watch Window - B - 0w

D Propertics  TER— T : N
Command /Qu  Device PR i ion
Sys.ServoCount ’ Test l [ Apply l
ECAT[D].EnabIj B4t |
4 Device A
ECAT[OI-Enablj- TP Address 192.168.0.200
Port E
ECAT[0].Enable Pratocal SSH
Lizer root <
Sys.ServoPeriod f 7o |E
Set IP Add
Sys.ServoDeltall) © ress
Sys.FlorServoTif)|

Sys.MaxServoT)

1 ATIANNNNAANANNANG

Care BAinCaminTinan
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8

In the Device Properties dialog
box, select No Device for IP
Address, then click the Apply
button.

This operation sets the Controller
to the offline state.

i B
@ Device Properties S
n

Test Bpply
4 Device

IP Address

Part

L | »

Protocaol 53H
|dzer root =
IP Address

Set IP Addreszs

Restart the Controller.

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 on the toolbar to display the
Device Properties dialog box.

In the Device Properties dialog
box, return the IP Address to the
previous setting, then click the
Apply button.

This operation sets the Controller
to the online state.

i B
@ Device Properties =

Test Apply
IF Address 192.168.0.200

Fort 22 E

Frotocal 55H —

Lzer root -
IF Address

Set IP Address

|—|'
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I 6.4. Installation of ESI Files

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

m 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-Engineer.

@ PowerPMACS - PowerPMAC IDE 4.2.1.19 % 1p: 102169

File Edit View Project Bulld Debug Tools DeltaTg
[B-o-aad|paa|2--
@ startPage & Communication Setup | B Terminal € Pd

b start -
[Sagudbbon | [ Tas

Watch Window

Command/Query Response

Sys.ServoCount 577552

ECAT[0].Enable=1

FrATTAT Fankia A

2 Confirm that Omron
NX_Coupler.xml is registered in
the ESI file list of ESI Manager.

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

p — N
= ESI Manager P C=rlE ﬂ

| ESI Files I

U.

& | Delta Tau Data Systems, Inc
X | Omren Corporation

Omron 3G3AX-MX2-ECT.xml

T O Bl e oL
Number of devices: 360

Omron AEIAY-RY-ECT vml

Add File | Add Folder Delete E Close
= Add E4 Fie i 4 ===
K J® | » Compurer 1 Removable Dk ) + :s_l_ e - 1 | ses »
Crganize = New folder - A 8

[
!
‘ W Favortes
I

B Desitop = Omeon Hk_Couplerami
& Downleads =, Drmson ASSD-15hbou-ECTami
1L Recert Places . Dimeon RESD-Khoo ECT.omd
o Libeanies

* Documents

iy
-
1
W Computer

& Local Disk (S

a Local Disk (T)
= Rrmviovable Dk o

W Netwerk

tle pame: Oeneon NX_Coupleraml v | Supported bilies ("emit”ap) 2|

Open | Cancel

=

3 Click Close to close the ESI
Manager.

I 6.5. EtherCAT Communications

Setup

Set up EtherCAT communications.

M 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

Connect the Controller with

1

slave devices using an Ethernet

cable.

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

Select System — EtherCAT in
the Solution Explorer and
right-click on EtherCAT, then
select Add EtherCAT
Master(Acontis).

Solution Explorer
D o-a|p -

Search Solution Explorer (Ctri+:)

0.00 rev
1 PowerPMACS
0.00 rev
4 [ System
0.00 rev b [3CPU
[ Hardware
0.00 rev

Scope to This

1 Motors
[[d Coordinate Systems
3 Encoder

C Language
Configuration

F= Nnenmantatinn

New Solution Explorer View

Properties Alt+Enter

Add EtherCAT Master (Acontis)

b

3 MasterO (Deactivated) is added
to Solution Explorer.

Solution Explorer >+ 1 x
W o-a p -
Search Solution Explorer (Ctrl+:)

1 PowerPMACS
4 [ System
b £ CPU
3 Hardware

4 [z CAT
& MasterD (Deactivated) I
[ Motors

[J Coordinate Systems
b Cd Encoder
[ C Language
3 Configuration
[ Documentation
[d Leg
[ PMAC Script Language

v v W W v
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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.

Device Editor
Master |Topology View

General

Unit Name

EtherCATSuite Master

I Cycle Time [us] ‘

1000 |

estro eaczvared) - [

Source MAC address

Slaves connected to local system
Network Adapter

IP Address
Port

Master-Instance

Networks: 1 | Slaves: 0 |

Slaves connected to remote system

192 168 . 0 200
6000

0

| State:

| Mode: CONFIG

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

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

Following Error

Configuration Mode

Diagnosis Mode

0.00 rev

0.00 rev

0.00 rev

0.00 rev

I Scan EtherCAT Metwork

Append Slave

Paste Slave

Import Slaves from ENI
Export ENI File

Load Mapping te PowerPMAC

Ctrl+v

Load Mapping to PowerPMAC From EMI

Activate EtherCAT

Edit Topology

EoE Endpeint Configuration
¢ Open

Scope to This
New Solution Explorer View
& Properties

Alt+Enter

Solution Explorer
W o-a p-=

Search Solution Explorer (Ctrl+:)
] PowerPMACS
4 [ System
b 3 CPU

3 Hardware
4 [ EtherCAT
Master0 (Deactivated)

ors
rdinate Systems
pder

uage

ration

entation

script Language

2l Class View

ctivated) File Properti

Motors =
Master0
Ci¥lsersy

jense
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6 Make sure that the slave is
displayed in the Solution Solution Explorer
Explorer. fat | o~ & | P
Search Solution Explorer (Ckrl+:)
1 PowerPMACS
4 |7 System
[ CPU
[ Hardware

4 [ EtherCAT
4 & Master0 (Deactivated)
4 [ Slave_1001 [NX-ECC203] (1001)
B 001 Module 1 (NX-5L3500)

B 002 Module 2 (NX-SID80OD)
B 003 Module 3 (NX-S0D400)
B 004 Module 4 (NX-1D5342)

005 Module 5 (NX-0D5121)

3 Motors
[ Coordinate Systems
[ Encoder
[ C Language
[ Configuration
3 Decumentation
1 Log
[ PMALC Script Language

Solution Explorer EelREERUEN

6.5.2. Distributed Clock Setup
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1 Setting Distributed Clocks (DC) Solution Explorer

> I x
for Master @ o-aF -
Search Solution Explorer (Ctrl+:) P~
] PowerPMACS -
In the Master0 (Deactivated) tab | * = >
[ =]
page, select Distributed i Herdware

Clocks tab.

1 [ master0 (Deactivated)
[ave_TO0T [INA- 03] (1001)
B 001 Module 1 (NX-SL3500)
B 002 Module 2 (NX-SID80D)
B 003 Module 3 (NX-50D400)
E 004 Module 4 (NX-ID5342)
E 005 Module 5 (NX-0D5121)
3 Motors
[ Coordinate Systems -

emerd Geoervores)+ > [

Device Editor

Master | Topalogy View | Prociss Data Image | Vanables | Advancid Options | Slave to Stavll | Distributed Clocks 5 + Sync Linits

Reference Clock
Narme Slave_1001 [NX-ECC203] {1001)
Clock Adjustment
& Master Shift (EtherCAT Master Time controlied by Reference Clack)
Bus Shift (Reference Clock controlled by EtherCAT Master Time)

External Mode (Reference Clock controlled by External Sync Device)

Opticns
Sync Window Monitorng
Show B48it System Time

Slaves with active OC

Slave_1001 [NX-ECC203] (1001)

: 1| Slaves: 1

State: & & | Mode: CONFIG

2 Select Master Shift (EtherCAT [ e - T

Device Editor

Master Ti me co ntl’O I I ed by ‘ Master H Topology View H Process Data Image " Variables H Advanced Options ” Slave to 5\ave| Distributed Clocks ‘Ta.';ks + Sync umt.';‘

Reference Clock

Reference Clock). Name

Clock Adjustment

Slave_1001 [NX-ECC203] (1001)

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

) Bus Shift (Reference Clock controlled by EtherCAT Master Time)
*) external Mode (Reference Clock controlled by External Sync Device)

Options
[F] Sync Windew Monitoring

[] Show 64Bit System Time

Slaves with active DC

Slave_1001 [NX-ECC203] (1001)

Networks: 1| Slaves: 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 * I x
@ o-dF -

Search Solution Explorer (Ctrl+:) 2 -
1 PowerPMACS -
4 [ System

b 3 CPU

[ Hardware

4 [ EtherCAT

4 & Maskarn (Dot =g

4 || slave_1001 [NX-ECC203] (1001
B 002 Module 2 (NX-5ID200)
B 003 Module 3 (NX-50D400)
B 004 Module 4 (NX-1D5342)
H 005 Module 5 (NX-0D5121)
a3 Motors
(3 Coordinate Systems -

Slave_1001 [N

Device Editor

Gemieral | Modules | POO. Mapping | ariabies | Advanced Options §Distribuzed Clock. Binit Commands | CoF Object-Dictionary | Sync (35

Distributed Clack
Uperation Made
Zync Unit Cycle {us)
verwrite Mode =

¥ Syne Units
7| Sync Unit 0
Cyelie Tirme
& Syne Unit Cycle x1 | 1000us

User defined o0

Shift Time (us) 500

Syne Unit 1

Cycle Time
Sy Uit Cycle T -0
Sync O Cycle 1 Ous -

Networks: 1 | Slaves: 1 State: @ @ | Mode: CONFIG

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

Slave_1001 [N

Device Editor

Gemieral | Modules | PO Mapping | Variabiis | Advanced Options | D Clock [Tnit Co 5| CoF Object-Dictionary | Syne [/

Digtributed Clack
Uperation Made

verwrite Mode =

¥ Syne Units
¥ Sync Unt 0
Cyelie Tirme
& Sync Unix Cycle x1

P

I shift Time (us)

Syne Unit 1
Cycle Time

Ous -

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 Set“ng DIStrIbuted CIOCk (DC) Solution Explorer I x
for the Slave o a|sl-]
Search Solution Explorer (Ctrl+:) 2 -
1 PowerPMACS -
. 4 [z System
In the Solution Explorer, select b Cacry
. [ Hardware
the target slave and display the 4 G EthercAT

4

Distributed Clock tab page.
B 002 Module 2 (NX-SID800)
B 003 Module 3 (NX-50D400)
B 004 Module 4 (NX-1D5342)
H 005 Module 5 (NX-0D5121)
a3 Motors
(3 Coordinate Systems -

Slave_1001 [N

Device Editor
General | Modules | PDO Mapping | Variabies | Advanced npliunmir'h 5 | CoF Object-Dictionary | Syne (3175
Distributed Clock
Uperation Made
Zync Unit Cycle {us)
verwrite Mode =

F Syne Units
o Sync Unit O
Cyche Tirme
& Syne Unit Cycle x1 | 1000us
User defined 1000
Shift Time (us) 500
Syne Unit 1
Cycle Time

= Ous
Ous -

Networks: 1 | Slaves: 1 State: @ @ | Mode: CONFIG

4 sSelect FreeRun from the drop [oo e Tuceccon aoon) -+ I

down list for Operation Mode. Device Editor
| General " Modules " PDO Mapping " Variables " Advanced 0ption5| Distributed Clock |Init Co

Distributed Clock

Operation Mode I|FreeRL|n M| I
Sync Unit Cycle (us) 1000
Overwrite Mode [l
Sync Units
Sync Unit 0
Cycle Time
Sync Unit Cycle x1 0us

User defined

Shift Time (us)

5 Inthe Advanced Options tab Seve_t00t poceccao) (o) - I

page, clear the Potential Device Editor
nera ules apping riables istribuf ol nil mmands
| General | Modules | PDO Mapping | variabl ‘AdvaﬂCedOptlons |D5t buted Clock | Init Co is] ¢
Reference Clock check box. B Disabie LRW e

[C] Input Size:

Overwrite Watchdog

Set Multiplier (Reg.: 0x400): 2498 =
Set PDI Watchdeg (Reg.: 0x410): 1000 = (100.000 ms)
Set SM Watchdog (Reg.: 0x420): 1000 =/(100.000 ms)

Distributed Clocks
[T] Potential Reference Clock
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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 I/O 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 Setl
- Slot1(NX-SL3500)Input Data Set2

1 Select a safety controller in the Solution Explorer

> 1 x
Project Explorer pane of @& o-F| -
EC—Engineer. Search Solution Explorer (Ctrl+:) P~
1 PowerPMACS -
4 [Z System
. . [ CPU
Display the Variables tab page. g Hardware

4 [ EtherCAT
4 & Master0 (Deactivated)

4 B gve 1001 [N (
001 Module 1 (NX-SL3500)
002 Medule 2 (NX-SID800)

B 003 Module 3 (NX-S0D400)
B 004 Module 4 (NX-ID5342)
@ 005 Module 5 (NX-0D5121)
1 Motors
[ Coordinate Systems -

Solution Explorer

001 Module 1 (NX-SL3500) + X

Device Editor

MDP Slot Propertig
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




2 [Slot1(NX-SL3500)Input Data

Setl]
Registering Nodel/Unit2
(NX-SID800)

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

[ = pdd Variable =HEE _S__‘?_"
Group Module 1 {NX-5L3500).Input Data Set 1
Datatype USINT
Count lg
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
Setl]

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
Setl]
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
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5 [Slot1(NX-SL3500)Input Data
Set?] 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 Variablestab  Count: 1
page, and register the variable

shown on the right.

6 Checking Input Data e B R
Device Editor
MDP Slot Properties | Variables
. aiakles
Make sure that the Settlngs Name Datatype | Master Sync Unit | Offset ~ | Size
(I nput) |n the Val'lableS tab page Slave_1001 [NX-ECC203] Module 1 (NX-SL3500).Input Data Set 1 Varisble 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 Id 0: Default 0 m 21.0| 2.0
are Correct Slave_1001 [NX-ECC203].Module 1 (NX-SL3500).Input Data Set 1 Variable 2 | UINT Id 0: Default 0 IN - 23.0| 2.0
Slave_1001 [NX-ECC203].Module 1 (NX-SL3500).Input Dats 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.Varisble 4 | USINT  Id 0: Default 0 N 27.0| 1.0
Slave_1001 [NX-ECC203].Module 1 (NX-SL3500).Input Data Set 1.Varisble 5 | USINT  Id 0: Default 0 N: 28.0| 1.0
Slave_1001 [NX-ECC203].Module 1 (NX-SL3500).Input Dats Set 1.Variable 6 | UINT Id 0: Default 0 N 29.0| 2.0
Slave_1001 [NX-ECC203].Medule 1 (NX-5L3500).Input Data Set 1.Variable 7 UINT Id 0: Default 0 IN: 31.0 2.0
Slave_1001 [NX-ECC2031.Medule 1 (NX-SL3500).Input Data Set 1.Variable 8 USINT Id 0: Default 0 IN: 33.0 1.0
Slave_1001 [NX-ECC2031.Medule 1 (NX-5L3500).Input Data Set 2.Variable 0 UINT Id 0: Default 0 IN: 34.0 2.0
Edit Variable
Move Up New Edit Delete
New Alias
Networks: 1 | Slaves: 1 State: Mode: CONFIG




(3) Setting Output Data

Register the following output data.

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

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

Display the Variables tab page.

(De:activated)
L ’ ——
|| 001 Module 1 (NOX-SLI500)
e e ———

1 003 Module 3 (NX-500:400)

Mibwerks: 1 | Slaves: 1 State: Moda: CONFIG

8 [Slot1(NX-SL3500)Output Data
Setl]
Registering Nodel/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
FSoOE Maste CRC_0O #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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o) [Slot1(NX-SL3500)Output Data

Setl] FSoE Master CMD #x7040:01 USINT
Registering Node1/Unit3 Safety Output 1st Byte | #x7041:01 USINT
(NX-SOD400) Group: Module 1(NX-SL3500).Output Data Set 1

Datatype: USINT

Click New in the Variables tab Count: 2
page, and register 4 variables
shown on the right. 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  Group: Module 1(NX-SL3500).Output Data Set 1
Setl] Datatype: USINT
Registering Padding Count: 1

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

11 [Slot1(NX-SL3500)Output Data
Set?]

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

12 Checking Output Data S01 ode 1 (0 5Lo%00) = X
Device Editor
MOFP Slat Properties | Variables

Make sure that the settings — e T A —
(output) |n the Varlables tab Slave_1001 [NX-E0CZ03) Module 1 (NX-5LT500).0utput Osta Set Lverisble 0 USINT 10 0: Defsut 0 | OUT ¢ 20|10

Slave_1001 [NX-ECC203). Mudule 1 (NX-SL3500).Output Data Set 1 Variable 1 UINT Id 0. Default 0 ouT 30 20
page are correct.

bie 2 UINT 1d 0. Defsult @ ouT 50 20

UINT o 0- Default @ | OUT 70 20
b USINT  1d 07 Default @ | OUT 0 10
B USINT  100: Defeult 0 | OUT : 0.0 1.0

Stave_1001 [NX-ECC200].Module 1 [NX-SLIS00), Dutput Data 548 1. variabie & UINT 10 0: Defpult 0 ouT 110 20
Slave_1001 [M{-ECC203]). Motule 1 (NX-5L35000.Output Deta Set 1. Varialie 7 UINT 1d 0: Defsult © our 130 2.0
Slave_1001 [MX-ECC203). Motule 1 (MX-5L3500).Output Data Set 1. Varisbie B USINT | 1d 0. Default O ouT ¢ 15010 |,
dit Varialde
Mave Up £ Mew Edit Dalete
Mew Alias

Networks: 1| Slaves: 1 State: & | Mode: CONFIG




6.5.4. PDO Map Settings

1 In the Project Explorer, select Soluton Explorer - B x
. @ o-a p -
the target slave to display the Search Solution Explorer (Ctrl+-) o-
PDO Mapping tab page. S I
b 3 cPU
3 Hardware
4 [ EtherCAT

4 & olDeaci

4 || Slave 1001 [NX-|

B 002 Module 2 (NX-SIDBO0O)
B 003 Module 3 (NX-50D400)
B 004 Module 4 (NX-ID5342)
H 005 Module 5 (NX-0DS121)

4 Motors
3 Coordinate Systems -
Solution Explorer

i'c;'MI Mom.ns Advanced Options | Destribeied Clock - Ink Commiands | CoE Object - Dickionary - Syne Units.
Dulguts
Metworks: 1 | Slawes: 1 State: @ @ | Mode: CONFIG
2 Setting PDO mapping (Inputs) Inputs
L _Ii_l 505th transmit PDO Mappirg Ox1BF5 ;.
Confirm the check boxes in the Name Index Bit Length
|nputS field. MX Unit Registratic 0x3003:03 g4
NX Unit /O Data £ | 0x3006:03 64 3
[¥] 512th transmit PDO Mapgi Ox1BFF
* If you do not want to use data L rensm! i
. . Name Index Bit Length A |
in the Inputs field, clear the
| d | d h k Sysmac Error Statu | Ox2002:01 8
current ISplayed chec
y p y b 501st transmit PDO Mapping Ox1BF4
bOXGS. Mame Index Bit Length
8
A Module 4 (NX-ID3417).Input Data Set 1 Ox1ADC
3 Setting PDO mapping (Outputs) outputs
v bodule 5 {NX-OD3256).Output Data Set 1 ox1610
Confirm the check boxes in the Name Index Bit Length =
Outputs field. 0x7080:01 1
0x7080:02 1
0x7080:03 1
* If you do not want to use data iz
. . Ox7080:04 1
in the Outputs field, clear the
) v ModuleAlignPDO Ox17F6
currently displayed check : —
MName Index Bit Length
boxes. ”
v [#] Module 1 {MNX-5L3500).0utput Data Set 1 0x1600
Mame Index Bit Length




6.5.5. Coupler I/0O 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
“CouplerCopylnfo.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 > I x
& - F -

Search Solution Explorer (Ctrl+:) P

7] PowerPMACS -
4 [ System
b 3 CPU
[ Hardware

4

4 [ Masterd (Deactivated)
b0z] (1001)

B 001 Module 1 (NX-5L3500)

B 002 Module 2 (NX-SID800)

B 002 Module 3 (NX-50D400)

B 004 Module 4 (NX-ID5342)

H 005 Module 5 (NX-0D5121)

3 Motors

3 Coordinate Systems -

Solutien Explorer

Master0 (Deactivated) + X
Device Editor

Slave to Slave
Inputs
» [ Slave_1001 [NX-ECC203]

Connections

Input Offset

[ Master | Tapalogy View | Process Data Image | Variables | Advanced Opnoml Slave to Slave llstnhuted Clocks | Tasks + Sync L[4]}3]

Qutputs
» [ Slave_1001 [NX-ECC203]

>

Output Offset BitSize

Networks: 1 | Staves: 1

State: Mode: CONFIG
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2 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 >>.

Inguts

v e . I E [ASSLIIUU UL L e L U BIE]
Module 1 (NX-5L3500). Input Data Set 1 [112 Bits)

variable 0 [8 Bits]

Associate the following items:

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 >>.

tput Data Set 1 [S6 Bits)
Data Set 2 [24 Bits]
ta Set 1 [48 Bas]

variable & [16 Bits]

Variable 7 [16 Bats]

Associate the following items:

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.

Module 1 (NX-SL3500).Output Data Set 7 [0 Res] -

Mockile 3 (NX-500400).Output Data Set 2 [16 Bas]
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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-SOD800).Input Data Set 1, and Module 1 (NX-SL3500).Output Data Set 1

Inputs Outputs

4 Associate the variables of Inputs
Module 2 (NX-SID800).Input
Data Set 1 with Outputs Module
1 (NX-SL3500).0Output Data

[0 Bits]

oV 0 [# ]
4 variabée 1 [16 Bits]

& variabéa 2 [16 Bits]

«Voriable 3 [16 Bits]

Set 1. Associate the following items:

Inputs Outputs
Select an (NX-SID800).Input FSoE Slave CMD Variable O
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 >>.

Module 1 (NX-SLIS00).0utput Data Set 1 [112 Bas] =

5 Associate the variables of Inputs e ‘ owss
Module 3 (NX-SOD800).Input :
Data Set 1 with Outputs Module
1 (NX-SL3500).0Output Data
Set 1.

L FSof Slave CMD [8 Bits] fFvonble 2 [15 8%a]

wvariable 3 [16 Bits]

L varinble 4 [8 Rars)
’ 5 (8 Bts)

y Input 15t Byte [0 Bits]
x 1

[16 Bits]

Input Data Set 2 [16 Bits] -

Select an (NX-SOD800).Input Associate the following items:

Data Set 1 item, then select the Inputs Outputs
corresponding FSoE Slave CMD Variable 4
(NX-SL3500).0utput 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.

L3S00).0utput Data Set 1 [112 Rits] =
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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

Solution Explorer - 1 x

@ o-a|p =
Search Solution Explorer (Ctrl+:) P
4 [Z System -~
b 3 CPU

3 Hardware
4 [ EtherCAT
4 [EJ Master0 (Deactivated)

Mapplng to POWGrPMAC. Configuration Mode 4 [ Slave_1001 [NX-ECC203]
Diagnosis Mode B 001 Module 1 (NX-SLE
coan EtherCAT Network B 002 Module 2 [NX-SIC
can BEercAT Histwor B 003 Module 3 (NX-5OI
Append Slave B 004 Module 4 (NX-ID5
Paste Slave Chrl+V B 005 Module 5 (Nx-0D:
Maskrre
Import Slaves from ENI 4
Export ENI File g Class View
Lead Mapping to PowerPMAC I i > 1 x
Load Mapping to PowerPMAC From ENI (Deactivated) File Properties -~
Activate EtherCAT o
Edit Topology
BT License Motors = 256
EoE Endpoint Configuration N
me Master0 (Deactivatec
& Open h C:¥Users¥PMAC4¥Doc|
Scope to This lype Acontis
& New Solution Explorer View
F Properties Alt+Enter
2 An eni.xml file is added under Solution Explorer - 1 x
. . . . Al m-a|p =
the Configuration directory in | | :
Search Solution Explorer (Ctrl+:) Pl

the Solution Explorer.

1 PowerPMACS
P [ System

b [ C Language
4 |5 Configuration

pp_custom_save.cfg
[0 pp_custom_save.tpl
=] pp_disable.txt
=| pp_inc_disable.txt
=] pp_inc_startup.ixt
[0 pp_save.cfg
=] pp_startup.txt
[ systemsetup.cfg

b [ Documentation

b [d Log

b [J PMAC Script Language

Solution Explorer

3 An ECATMappmh f||e |S added Solution Explorer > 1 x
under the PMAC Script @o-a|s-
Search Solution Explorer (Cerl+:) Pl

Language/Global Includes
directory in the Solution
Explorer.

1 PowerPMACS

b 3 System

[3 C Language

[ Configuration

3 Documentation

[d Log

[ PMAC Script Language

4 [ Global Includes
o T

LAY v YW

[ [J Libraries
[ Motion Programs
[ PLC Programs




I 6.6. Controller Settings

6.6.1. EtherCAT Communications Check

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

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

Terminal

ECAT[D].Enable=1|

2 In the Terminal or Watch pane, Watch Window %~ 0 x
make sure that the Command/Query Response
ECAT[0].Enable value turns to 1.

Sys.ServoCount 12960793

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

3 After making sure that correct
communications are available, run _ U——
the ECAT[0].Enable=0 command ct Dex nmunicati
from the Terminal pane to stop
EtherCAT communications.

4 In the Terminal or Watch pane, Watch Window

make sure that the

Command /Query Response
ECAT[0].Enable value turns to O.

Sys.ServoCount 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.

1 In the Solution Explorer pane, plelplc + x
. /{ Power PMAC Script PLC Program Template. + T -
Open PI’OjeCt name — PMAC {{ The following Szrrple PLC ERC-GR.-‘:.". ?5 the st a m| ©-F | £
. _,:_,- Sample PLC PROGRAM ) Search Solution Explorer (Ctr O ~
Script Language — PLC [ /  PowerPMACS
_ S User Code Goes Here--- 3 System
Programs — plcl.plc. Vo

B

b [J C Language
b [ Configuration
B

B

rFl

] P

[ Documentation
3 Log
= PMAC Script Language
I [ Global Includes

[~ Kinematic Routines
P [3 Libraries
b [ Motion Programs

4 = PLC Programs
[ plel.plc
00% - 4 » Solution Explorer

2 In the programming area of the open plc 1
plcl.plc tab page, write a _ while(Sys.EcatMasterReady == 0){}
program as show on the right.

ECAT[0].Enable = 1
This sample program blinks the P1000 = Sys.Time + 5
NX-OD3256 output indicator while(P1000 > Sys.Time){}

every 5 seconds. Slave_0_7080_1_OutputBit00 = 1

. P1000 = Sys.Time + 5
* In this example, PDO while(P1000 > Sys.Time){}

mapping is assumed to be the _
default setting. If you want to Slaie 000 CLIALIELE =0
change PDO mapping, rewrite close

the “Slave_0....” description.

3 Setting the start of the user pp_disable.tt & x ST B
fH#k //Kill all the motors (This d& T -
program a*a //Abort All Programs - a ‘ ©-a ‘ £

disable plc ®..31 //Disable all Script PLCs Search Solution Explorer (Ctri+ O ~
clear all buffers
1 PowerPMACS

—f b [3 System

In the Solution Explorer pane,
b 3 C Language

open Project name — 4 [z Configuration
. . [ ECATConfig.cfg
Configuration — =] enlxml

[ pp_custom_save.cfg

pp_disable.txt.

=] pp_inc_startup.txt
[@ pp_save.cfg
=] pp_startup.bxt
[} systemsetup.cfg
b [ Documentation
b [ Log
P [ PMAC Script Language

00% -« 4 » Solution Explorer
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4 In the programming area of the
pp_disable.txt tab page, add enable plc 1;

the 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.

6.6.3. 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. g

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
ECAT[0].Enable=0 command
from the Terminal tab page to
stop EtherCAT
communications.




2 Downloading a project Falvi Bl - 1 x

@ o-a|p -

Search Solution Explorer (( O ~

PowerPMACS

Right-click the project name in

the Solution Explorer pane on & Build £3 System
the upper right of the IDE Rebuild 3 C Language
. Clean 1 Configuration
screen, and select Build and “3 Documentation
| d All Mew Solution Explorer View 1 Log

Download A PrOgramS to I- Build and Download All Programs PMAC Script Language
run the build and download. ™ap PMAC 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 Waliees Payess
this Stage. ¢* Open Folder in File Explorer

M Properties Alt+Enter

If you turn OFF the power to L e —

the Controller, the transferred
project will be discarded.

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

* |f 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.




4 The program starts running
when it has been downloaded

Terminal
successfully.

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

Foverc T

* |f 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

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

Terminal

Run the save command from Saving To Flash: Mounting the flash

the Terminal tab page. e . o
Saving To Flash: Finished SAVING to flash

Save Completed

* 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.
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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

1 Creating a Configuration File  resp-ssmiecnooy - [—— =y
@ o-a|x=

Search Solution Explorer (Ctrl+;) L~

] R88D-1SN

Create a Configuration File to b 02 Sytem

E0 cormmseion— — Er—
save parameters you have D EcATComigetg

] enieml Scope to This

| » [+

[ pp_custom_save.cfg New Solution Explorer View
changed. D op cusom sovetel |

=) pp_disablett
=) pp.inc._disablet Upload Config Files
5] pp_inc_startup.xt BeualeacContiotil

Properties Alt+Enter

[ pp_savecig Generate Config File

Right-click Configuration in the 2 pestupoe

[ systemsetup.cfg
b 3 Documentation

Solution Explorer pane, and =

b [ PMAC Script Language
select Generate Configuration
File.

A Configuration File is added to

Configuration.

2 Entera file name in the textbox, _ )
then click the OK button. @ pp_diffcf [——

Pleaze type a name for the Config File.

[ OF l [ Cancel ]

=

T R ]

3 RIght-CIICk on the Configuration [ pp_save.cfg
File, and from the menu, select 2 pp_startup ot

RAR ) M.cfo

Check To Download Config File O & Open
. o b 3 D Open With...
to include it in files to be b B3 Le .

£*  View Code

4 [ = PN
P Scopeto This

New Solution Explorer View

downloaded.

Exclude From Project
Solution Ex
Copy Ctrl+C

| Delete Del

o
X
R88D-15N Rename '

= Check To Download Config File I

B FileEnc & properties Alt+Enter
EI"IEblE E”L[}’poUrT ™NO

B Misc
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4 Saving a Project

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

File

801N - Powerptac 10 4.2:1.19 (N

Edit View Project Build Debug Tools DeltaTau Et
MNew L -| Debug
Open ¥ 1 Position [
1
oo
Close Project

Upload Project From PowerPMAC
il Save READ-1SM.cfg Ctrl+§

- fig As...
|ﬂ' Save All I Ctrl«+Shift+S

Export
Impont
Page Setup..

Print...

CtrlP

Recent Projects and Solutions

Exit

Alt+Fd

Moter[1].
Motor[1].
Motor[1].
Motor[1].
Motor[1].

Idata[11]=1176256512
Idata [12]-1185?41128
Idata[13]=0
Idata[14]=a
Idatal15]=8
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I 7.2. Loading and Downloading a Project

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

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

Terminal

default.
|$$$—x*1|
PowerPMAC Messages JICUUIGEIN Terminal Output
3 Inthe File menu, Click Open — 8 sowemacicianss
) . File | Edit View Debug Tools DeltaTau EtherCAT  Window Help
Project/Solution to load the Y P o
project that yOU saved. :nen b ;ﬁ :nJE(tf’Snlutinn‘.. Etr:+;hift+0
lee le... trl+
———

Upload Project From PowerPMAC
Save Selected ftems Ctrl+5

Save Selected ftems As...

W Save Al Ctrl+ Shift+S
Export 3
Import 3
Page Setup...

Print... Ctrl+P
Recent Projects and Sclutions 3

Alt+F4

B Exit

4 Right-click Configuration in the o m—
Solution Explorer pane, and f @ o-a|p -

Search Solution Explorer (Ctrl+;) P~

select Download Config Files to ] Re8D-15N

download the file to the Controller. b [3 System
P [ Clanguage

|| 4 B Configuation ||

O Add C
EE Scope to This
i MNew Solution Explorer View

Y @

Properties Alt+Enter

3 Upload Config Files
E Download Config Files
E Generate Config ﬁe
+ [ R88D-15N.cfg
[ systemsetup.cfg
I [ Documentation

P [d Leg
P 3 PMAC Script Language

Solution Explorer
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5 Right-click the project name inthe | = croe -

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.

+ R

= @ o-a & -

—fl Search Solution Explorer (Ctrl+;) P~
. Ii -

| % &% Buid .

P Cd Sys

p C3cCL Rebuild

4 | Z Col Clean

il

New Solution Explorer View

Build and Download All Programs I
Map PMAC Variables

Add Macro Project

Export Project with IP Protection...

Export Project Template...
X cut Ctrl+X

el e T e TR IO T e A o

Unload Project

B[4 Doy c Open Folder in File Explorer

b O3 Log & Properties Alt+Enter
b [CdPM e

Solution Explorer

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

ECAT[0].Enable=0

E

|disable ple 1

PowerPMAC Messages MEINIGEN Terminal Output

|ECAT[D].EnabIe= 0

PowerPMAC Messages MIEIUILEIN 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

|sava|

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

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.

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 ECATJO].error is set to a
value other than 0.

Check the ECATIO].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

Selution Bxplorer
@ o-d
search Solution Explorer (Cirl
] RE8D-1SN
4 |5 System
b @ CPU

[3 Hardware
4 [ EtherCAT

k S

4 Diagnosis Mode

Scan EtherCAT Network

+ -

b 3 M
Ca Cd Append Slave
b [J En Jaste Slave
: - Ela: Import Slaves from EMI
3 Confis )
b [ Docwy  EXportENIFile
b [3 Log Load Mapping to PowerPMAC
4 [= PMAQ Load Mapping te PowerPMAC From ENI
4 [ Gl
g Activate EtherCAT
| Edit Topology

— K_I.r EoE Endpoint Configuration

Solution Expled = Oy

Scopeto This
MasterQ (Dea =1 pew Solution Explorer View

o B | F & Properties Alt+Enter
E Misc

EtherCAT License Maotors = 256

File Name MasterD (Deactivated)

Full Pat ChUsershdeltataud Decuments' PowerPN

Stack Type Acontis

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



ECATMap.pmh + 3 QUEESWEOE-TaO 0 )R global definitions.pmhb
Device Editor

System

State Machine

Current State Pre-Op

Requested State Pre-Op
Init

Change State Pre-Op
Op

Information
MNumber of found slaves 2

Mumber of slaves in configuration 2

Mumber of DC slaves 2

DCin-sync WVes
Topology Ok Ves
Link Connected Ves
Slaves in Master State Yes

MNetworks: 1 | Slaves: 2 |

Bootstrap

Safe-Op

Frame Counter
Sent frames
Lost frames
Cyclic frames

Acyclic frames

| General | Process Data Image " Watch list ” Performance " Variables ” CoE Object-Dictionary " History|

55067
1]

44678
10389

Clear counters

State: @ @

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

Global Status
Description Status
BufSizeErr False
CenfigloadErr False
Default True
FileConfigErr False
FlashSizeErr False

Motor Status | Coordinate Status Global Status Mﬂi‘.(RC Status |

Description
HWChangeErr
NoClocks
ProjectLoadErr
PwrOnFault
WDTFault

Status
False
False
False
False
NoFault
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M Motor Status
You can check deviation errors, limit errors, and other states of the motor.

Status

Motor 1 |-

Description

AmpFault
AmpWarn
AuxFault
BIDir
BlockRequest
ClosedLoop
Csolve
DacLimit
DesVelZero
Encloss
FeFatal
FeWarn
GantryHomed
HomeComplete

HomelnProgress

® Motor activated

Motor Status I Coordinate 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
[T seftMinusLimit
False SoftPlusLimit
False SpindleMotor
False TraceCount
False TriggerMove
False TriggerNotFound
False TriggerSpeedSel

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

A X

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

Status *AXx

Motor Status  Coordinate Status l Global Status] MACRO Status ]
Coordinate System 0 =
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 Dweell 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 SegMovelccel False
ErrorStatus NoError SegMoveDecel False
FeedHold Off SegStopReq False
FeFatal False SharpCornerStop False
FeWarn False SoftMinusLimit False
HomeComplete False SoftPlusLimit False
HomelnProgress False TimerEnabled False
LRtFault False TimersEnabled False
InPos False TriggerMove False
InterlockStop False TriggerMotFound False -
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9. Appendix ECAT]Ii] 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
ECATIi].Enable Enabling the EtherCAT 0: Disable, 1: Enable
network (2 and 3 are not supported.)
ECATIi].LPIO[K] Elements of low priority Not supported
I/O module
ECAT]Ii].Slave[j] Slave elements Not supported
ECAT[i].Error Error code of enabling $ 9811000C: Invalid network
EtherCAT network configuration
$ 9811002E: Disconnected network
connection
ECATIi].LinkUp Status data structure Not supported

ECATI[i].LPDomainOutputState | elements
ECATI[i].LPDomainState
ECAT[i].LPRxTime

ECATI[i].LPTxTime

ECATI[i].MasterStat

ECAT[i]. RTDomainOutputState

ECATI[i]. RTDomainState
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10. Revision History

Revision Revised date Revised content
code

A 5-Apr, 2019 First edition




Note: Do not use this document to operate the Unit.
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