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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 each device that is 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-LIOIOO Programmable Multi-Axis Controller
Hardware User’s Manual

OMRON W580-E1 Model NY5101-ACICIO Industrial PC Platform NY-series
IPC Programmable Multi-Axis
Controller Hardware User’s Manual

OMRON 1586-E1 Model R88M-1LL1/-1ML] R88M-1[11, R88D-1SNI-ECT

Model R88D-1SNU-ECT Built-in EtherCAT® Communications

User’s Manual

DT 0014-E - Power PMAC User’s Manual

DT 0O015-E - Power PMAC Software Reference
Manual

DT 0O016-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 real time.
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 ESiI files into the EC-Engineer, 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.

Acontis
EC-Engineer

This computer software is used to configure the EtherCAT network and
each slave.




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) It is prohibited to copy, reproduce, or distribute all or part of this document without the
permission of OMRON Corporation.

(5) The information contained in this document is current as of July 2016.

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

/A WARNING

injury or death. Additionally, there may be severe property
damage.

Indicates a potentially hazardous situation which, if not avoided,

/\ Caution

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 operate the OMRON servo drivers
(1S-series EtherCAT communication built-in type, hereafter referred to as Servo Driver) using
the motion program for OMROM Programmable Multi-Axis Controller (hereafter referred to as
the Controller), model CK3E-LIOOC/NY510-ACIOIN, as well as for checking the operation.
In the document, Servo Driver and servomotors to be connected are collectively called motion
control devices. Servo Driver may also be referred to as a slave depending on the
explanation.

Refer to Section 6. EtherCAT Connection Procedure to learn about the setting methods and
key points to perform PDO communications via EtherCAT. In this document, the motion
program is used to check operations.

The range of usage of this document is checking the connection of motion
control devices connected via EtherCAT. When using instructions and
constructing systems that are not described in this document, 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.




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-LILILIL
OMRON Programmable Multi-Axis Controller | Model NY51[-ACI0IO

Industrial Box PC
OMRON Servo Driver Model R88D-1SN-ECT

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:

Windows computer Model CK3E-CIOOO Model R88D-1SNO2L-ECT
Power PMAC IDE
Acontis EC-Engineer

T—— Ethernet

communications

EtherCAT
communications

Manufacturer Name Model Version
OMRON Programmable Multi-Axis Model CK3E-L1CIT] Ver.2.2
Controller
Servo Driver (1S-series with Ver.1.0
OMRON Built-in EtherCAT Model R88D-1SNO2L-ECT
Communications)
OMRON Ethernet cable (with industrial Model
Ethernet connector) XS5W-T421-00MO-K
- Windows computer -
DT Power PMAC IDE setup tool Power PMAC IDE Ver.2.2
Acontis EtherCAT master setup tool Acontis EC-Engineer Ver.2.4.3

IE' Precautions for Correct Use

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

IE' Precautions for Correct Use

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

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

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

@ Additional Information
This document describes model CK3E-LICICI] as an example. The same procedures can
apply to model NY510-ACICIC.

[(e]



6. EtherCAT Connection Procedure

This section describes the procedures to connect the Controller and Servo Driver via
EtherCAT, and to operate the motion control devices. The description assumes that the

Controller is set to factory default.

If an uninitialized Controller is used, the motion control devices may perform
unexpected operations upon power-on depending on the Controller status,

resulting in a personal injury to the user.
To prevent unexpected operations of motion control devices, be sure to initialize
the Controller before connecting the motion control devices and the Controller

via Ethernet cable.

| 6.1. Workflow
Take the following steps to operate the motion control devices after connecting the Controller
and Servo Driver via EtherCAT.

6.2 Preparation for the Controller Setup Prepare the Controller settings.
v
6.2.1 Creation of a New Project
v
6.2.2 Initial
v
6.3 Installation of ESI Files Install the ESI file for Servo Driver
v into Acontis EC-Engineer.
6.4 EtherCAT Communications Setup Set up EtherCAT communications.
v
6.4.1 Communications Setup for the EtherCAT Master
v

6.4.2 Distributed Clock Setup

6.4.3 PDO Map Settings

v
6.4.4 Creation of an EtherCAT Network Configuration
File
v
6.5 Controller Settings Set up the Controller.
v

10



6.5.1 EtherCAT Network Configuration Settings

6.5.2 EtherCAT Communications Check

v
6.5.3 Motor Setup
v
6.5.4 EtherCAT Variables Settings
v
6.5.5 Creation of Operation Check Programs
v

6.5.6 Project Data Transfer and Operation Check

11



I 6.2. Preparation for the Controller Setup

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

6.2.1. Creation of a New Project

1 Connect the Controller to the
computer via Ethernet.

2 Turn on the power to the
Controller.

3 Start Power PMAC IDE.

* If the dialog for confirming

access rights appears upon
start-up, select starting of Power
PMAC IDE.

4 The Communication screen

appears. Specify the IP address | & Delta Tau Data Systems Inc. Envimnmeng. ool e S
. |
of the destination Controller and Communication | I

click Connect. B A |
@m== Z

| [P address 192.168.0.200 [=]

* Fort a2

The IP address of the Protoc| SSH
Controller is set to User root

Pazzward 259988899

“192.168.0.200” by default. fipply AliContrals True
* |f necessary Change the SelectDevice AtStartup True
Windows IP address to
“192.168.0.X". IP Address

Set IP Address

[ Cionnect [Last Seszion ] ’ Mo Device ]

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

12



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

< Power PMAC Suite (EI2E)

File Edit View Project Build Debug Tools Delta Tau Window Help

e -S| % BR[04 GG b Debug  xAnyCPU

tus | Jog Ribbon | 4 Communication Setup _

Watch: Online[192.168.0.200:55H] ~ 1 X

On
Demand

Send Command

=

s

Terminal: Offline

Coord[1].Nsync
~ 01X

[@ YU1—332 ‘PowerPmac’ (1 JOST
B oerPracio Device:)

(3 CLanguage

(23 Configuration
- [ Documentation

S Log

(23 PMAC Script Language

Ee-8-8-8-8

;DH?»{ = ~ 1 x’
A RN PowerPmac({No Device:) Project Proper +
HARDER(S): ELR RSN E Y= Bl =
User Buffer 1 "
IB PowerPMAC Communication Setup "J
Device Properties i
Device Properties
- || Communication Settings
‘myxa I ‘PowerPmac OIERIRIILE LT, : ]
=
6 From the File menu, select New < Power PMAC Suite (Administrator)
then PrOjeCt. Edit View Tools Delta Tau Window Help
New » | 5] Project... Ctrl+Shift+N u
Open » | Q| File... Ctrl+N  up _
I Close Project From Existing Code... ’
| &7 | Close Solution
b =l | Save Selected Items  Ctrl+5
I Save Selected Items As...
I @l | save All Ctrl+Shift+S
Export Template...
| [@ | Page Setup...
| & | Print... Ctrl+P
H Recent Files »
| Recent Projects »
I Exit
7 Enter a project name, and select
OK. EIET
sl U
Fomerimes

L"::..

Cthes Proger Tvees

[Fomves Fraac

Hoaes| DT 5210

Lo - Eroem.... I
| O el et droctony o sdubon Q

Bodidion Hage:

13



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

IE' Precautions for Correct Use
Configuring the initial settings clears all data in the Controller memory. Back up necessary

data in advance.

In the Terminal pane, type the

- Power PMAC Suite (s
*k%
$$$ Command to reset the File Edit Yiew Project Build Debug Tools DeltaTau Window Help
Controller to factory default. A- -Gl M R 3 I e BT
Woatch: Online[192.168.0.200:55H] + I X || Position: Onli
Send g Command Response =

Demand

TUUW Smsemetn s |
[C] ECATIOLEnable 1
E Slave_0_B071_0_Targettorque |stdin:3:2: err... | -

Terminal: Online[192 168.0.200:55H] > I X pp_disable.
I %%k
&%L
disab
clear

enabl

55571

2 From the Tools menu, select

% Powper PMAL Suite [Ad ministrator]

System Setup to start System Fle Edt Ve Debug [Toos | DeMaTeu Window Helo

Setup. - ]

M Terminal i Pastion [T | P
Watch; Orine[192 166.0. 200:4 8 IR L

On | BB | TeskiManager
Send Diemand Comm _~ L
| -!-. e
0 ECATI
r EcaATHO| W | Abtach to Process.., Chi+iltP
r EC n.-|-|-: A n Marage. ..
External Tooks...
Opond. ..

PowerPMAC System Setup : Oniine[192.168.0.200:55H]

Global Clock Setiing

ol
- T ]| (06
Phase Frequency 1000 e [T et Vs

ervo Perod (msec)  [1000_[1000
Eane Fetansr T iy PhascOverServoerisd [1000 1000

Detected Servo Hordware-FWM Frequercy

To Chars the PWM Froquency OF Indidual Serve. Accessory, Select the Node and then
gt Click.

s [ Dabug Messages
4 PH - 192.168.0.200, Hodule - Global Clock : Data mccepted succesfully

g"&, > |

14



3 From the File menu of
PowerPMAC System Setup,
select New then Setup.

PowerPMAC System Setup : Online[192.168.0.200:55H]

File | Database

| New v Setup I
Add 3
Save Setup
Restore Setup

4 Specify Servo Frequency.

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

Global Clock Setting

Phase Frequency 1.000 kHz

Servo Fraquency (1000 = kHz

Detected Servo Hardveara-F%M Freguency

5 Click the Accept button.

[E=REE =

9

= |
al
Mew clock  PowerPMAC x’l |

boms settings  Value
Servo Period (msech 1000 1000
FhazeCOwerServo Period 1000 1000
F v B "
Mo Master Gate detected and Mo - ;W ]
ETHERCAT option detected.

PowerPMAC can be used as a PCusing |_
. software clock. (sys CPUTimerintr = 1) On|

Accepting the clock issue save and 5535

in the terminal window for changes to

take effect Check 'sys ServaTime’ to

6 If you have changed the servo
frequency setting, type the save
command in the Terminal pane
of Power PMAC IDE.

When complete, the “Save
Complete” message appears in
the Terminal pane.

Terminal: Online[192.168.0.200:55H] » 1 X

Save Complete

15



7 Click Communication Setup on the

toolbar to display the Device
Properties dialog box.

. Power PMAC Suite (E2&) 1

File Edit View Debug Tools DeltaTau Window Help
I RAEE A=A N - RN R R = Ra = A | -l -] &
@ Terminal i Position [ Watch J§ll Status § Jog Ribborll|| < Communication Setup _|
Watch: Offline ~ 101X VUi 3> TH2T0-5 ~
Send O° Command - CEEGrE ‘ 3
Dermand |E|
e |
O |p10o1 —
Terminal: Offline ~ 01X ED24|
. B Device -
werPMAC terminal IPAddress No Device
start icatior Porthumber 22 | ‘

Protocol
User

IPAddress
Set IP Address

|Ef3 [

HAEDFR(S): <@ |

8 In the Device Properties dialog box,

. evice Properties @
select No Device for IP Address, then i Device proper ‘.
click the Apply button. | o] | [otomn]
=4l
O Device -
This operation sets the Controller to Eﬁfﬁﬂe{fﬂ E
the offline state. Ueer root . -
IPAddress
Set IP Address
9 The Controller restarts.
The servo frequency that has been
set is reflected.
Wait until the startup process of the
1 0 PP rE Device Properties | ﬁ

Controller is complete. Then click
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.

Pratocal 55H
Uzer root
IPAddress

Set P Address

16



| 6.3. Installation of ESI Files

Install the ESI file for Servo Driver into Acontis EC-Engineer.

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 ESl file.

1 Start EC-Engineer.

{25 Power PMAC IDE v
ﬁl
-_‘| Windows Explorer ¥
‘ #‘ EC-Engineer 3

"_ﬁ Paint 2
! o

»  AllPrograms

| |55:r:r" programs and files 2 |

EC-Engineer screen:

= EC-Engineer [-] (o] © [y
e vew

ss 8)

- .
-= <) Q
e (et -

EHHHH Onlir tion
E s DD THHHE 5o to Engineering System
O
e I E o B
| s view [Ft v | opotgy v I

Information

Networks: 0 | Slaves: 0 State: Mode: CONFIG | EXPERT |

17



2 From the File menu of

EC-Engineer, select ESI
Manager.

The ESI Manager appears.

I- ESI Manager

= EC-Engineer [--]

m View Network Settings Help

K save As

| | gp Add Master-Unit [

=T T r=Ta =T

= Recent Projects 3

Exit Alt+F4

Example of the ESI Manager

9 New Ctri+N
= Open Ctri+0
KH save Ctrl+5 _

= ESI Manager

ESI Files

L Baumueller Nuemnberg GmbH
B Beckhoff Automation GmbH & Co. KG

@ Copley Controls Corp.

Z= Omren Corporation

>

3

>

b L Lenze
>

¥ uph VIPA GmbH
>

% askawa Electric Corporation

Select an ESI file which should be deleted or exparted or add new ESI files.

Add File Add Folder

Number of ESI files: 97
Number of devices: 2213

Close

3 Confirm that Omron
R88D-1SNO2L-ECT.xml is

registered in the ESI file list of ESI

Manager.

If it is not yet registered, click Add

File and register Omron
R88D-1SNO2L-ECT.xml.

= EST Manager (= [ i
ES Files
Select an ESI file which should be deleted or exported or add new ESI files.
~ T Omron Corporation
> Omron 3G3AX-MX2-ECTxmI
> Omron CI1W-ECTocxmi
> Omron E3NW-ECTxml
> Omron E3X-ECTxml
> Omron FHnoooccxml
> Omron GX-Analog 10.xml
b Omron GX-Di
b Omron GX-E
¥ Omron GX-T0-Link xmi
Nomber T ER e ©
Number of devices: 2213
Add File Add Folder Close

= Add ESI File

ot

@/-\v . < Docum.. » Omron_R88D-15Nix-ECT % | Search Ormron_RE8D-1SNwor-£.e

=~ O @

New folder

Organize v

~ Documents library

Armangeby:  Folder
Omron_R88D-15NioaECT

R88D-1SNOLH-ECT
R88D-1SNOLL-ECT

~ | ESIFiles ("xml) -

Filename: Ornron RBSD-1SNO2L-ECT

o

4 Click Close to close the ESI
Manager page.

18




I 6.4. EtherCAT Communications Setup

Set up EtherCAT communications.

/A WARNING

Depending on the Controller status, unexpected operations of the motion
control devices may occur when the power to the Controller is turned on,
resulting in a personal injury to the user.

Pay attention to safety when the power is turned on.

IE' Precautions for Correct Use

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

6.4.1. Communications Setup for the EtherCAT Master

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

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

2 Display Start Page of

EC-Engineer, and select SR
EtherCAT Master Unit (Class
A) from Add Master Unit.
3 Class-A Master is added to the

Project Explorer. [ = EC-Engineer []

File  View Network Settings Help

g8 Diagnosis Mode

profec Pepieer

Master

19



4 In the Master 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.

Master

General

Init Nam: 1o & H 4
I Cyche Tirme [us] 1000 I

Source MAC address

Slaves connected to local system
Retwork Adapter O—7uL TUPEE | Intel(R) Ethernet Connaction 1217.LM )

Slaves connected to remote system

IP Address 192,168 . 0 200

Part 6000

Magter-Instance o Select

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

In the Master page, enter the IP
address of the Controller in IP
Address, and click the Select
button to apply the setting.

* Default IP address

Master

General
Uit Kame Clags-A Master
Cycle Tirne [us] 1000

Source MAC address

Slaves connected to loeal system
Network Adapter O—70l TUPEH ( Intel(R) Ethernet Connection 1217.LM )

“192.168.0.200” is specified in Suct
this example. S % 5
* Do not select Slaves S— - —_
connected to local system as
it is not used.
6 Right-click on Class-A Master
in the Project Explorer, and [ = Ec-Engineer [--]
select Scan EtherCAT Network || fle  View Nefwork  Seffings  Help
from the menu. ¢ Configuration Mode ™| B Diagnosis Mo
Project Explorer m
Master
*.. Scan EtherCAT Network
dp Append Slave l
7 Make sure that the slave is
displayed in the Project = EC-Engineer [-]
Explorer.
File  View MNetwork Settings Help
i Configuration Mode M Export ENI BcC
Project Explorer

- . Claze-& hactar
~ [ Slave_1001 [R88D-1SNO2L-ECT] (1001} |
- Q01 Module 1 (Safety Process Data)

20



6.4.2. Distributed Clock Setup

1 Setting Distributed Clocks (DC)
for Master = —

< Configuration Mode = [=r=oud=N4 & Diagnosis Mode

roject Exprorer

; | cehvesie ||
In the Project Explorer, select e

| 001: Module 1 (Safety Process Data)

\ Master \| Process Data Image H Variables H Advanced Options H Slave to Slay

‘ Distributed Clocks [Multiple Tasks

Reference Clock
Name |s\ave,1nul [R88D-1SN0O2L-ECT] (1001)

Class-A Master to display the cock adjostment

@ Master Shift (EtherCAT Master Time controlled by Reference Clock)

Distributed Clocks tab page. B S (efrance Cck ol by EhrAT Moser T

Options

[] Continuous Propagation Compensation

[] Sync Window Monitaring

[] Show 64Bit System Time

* If the Distributed Clocks tab does not appear, select View
then the Expert Mode check box.

= EC-Enginesr [--]

File Network  Settings Help

Messages hart ENI
Short Info

[«¢] Expert Mode

-

- Refrash F5 SMNOZL-ECT

2 Select Master Shift (EtherCAT
Master Time controlled by e
Reference Clock). m"lm“" S

e ——
- [ master | Process Data 1mage | variabies | Advanced options | Siave to siave | Distributed Clocks | ultple Tasks|

~ [ Slave_1001 [R88D-1SNO2L-ECT] (1001)

Reference Clock

| 001: Module 1 (Safety Process Data)
Name |s\ave,1nul [R88D-1SN0O2L-ECT] (1001)

l @ Master Shift (EtherCAT Master Time contralled by Reference Clock) I

Options
[] Continuous Propagation Compensation
[] Sync Window Monitaring

[] Show 64Bit System Time

21



3 Setting Distributed Clock (DC)

for the Slave

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

= EC-Engineer [--]

Flle View Network Settings Help

¢ Configuration Mode [l w21 B, Diagnosis Mode
Project Explorer Device Editor

\ General “ Modules H PDO Mapping |\ Variables H Advanced Option:

Distributed Clock fnit

Distributed Clock

Operation Mode [Dc for synchronization I
Sync Unit Cycle (us)
Overwrite Mode

Sync Units
Sync Unit 0

Cydle Time
® Sync Unit Cydle [x1 | 1000 us
) user defined

Shift Time (us) 500

Select the Overwrite Mode
check box and specify Shift
Time.

= EC-Engineer [--]

Flle View Network Settings Help

¢ Configuration Mode [l w21 B, Diagnosis Mode

DeviosEaor
~ | Class-A Master | General | Modules | PDO Mapping | variables | Advanced Options| Distributed Clock |1nit.

-\ [ Slave_1001 [R88D-1SNO2L-ECT] (1001) \

Clock
| 001: Module 1 (Safety Process Data) N
Operation Mode [Dc for synchronization I
e
| —
I Overwrite Mode I
Sync Units
Sync Unit 0
Cydle Time

® Sync Unit Cydle [x1 | 1000 us
. " [—

2 T 1y
I Shift Time (us) I

Correspondence between the servo frequencies of the
Controller and the Shift Time values is as follows:

4 kHz : 125 us

2 kHz : 250 us

1 kHz : 500 us

22



6.4.3. PDO Map Settings

PDO entries without axis settings are subjected to PDO communications as
indefinite values. For this reason, unexpected operations of the motion control
devices may occur, resulting in a personal injury to the user.

Only objects to be configured in Section 6.5.3. Motor Setup must be mapped to
PDO entries.

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

2 Setting PDO mapping (Inputs)

Inputs
Make sure that the 258th ¥, 1st transmit PDO Mapping (excluded by 0x1B Ox1A00
transmit PDO Mapping
0x1B01 check box is selected
in the Inputs field. | TeTeEE aeEe
v ¥ 258th transmit PDO Mapping Ox1B01

Clear the 273th transmit PDO
Mapping 0x1B10 check box if it 1uputs

|S Selected |n the Inputs fleld I v Module 1 (Safety Process Data) 273th transmit PDC | 0x1B10 I’
e T ] o
FSoE Slave Comman | 0xE600:01 8
STO Active 0x6640:00 1

1
1
1
1
1
1
Error 0x6632:00 1
1
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3 Setting PDO mapping (Outputs)

Make sure that the 258th
transmit PDO Mapping
0x1701 check box is selected in
the Outputs field.

Clear the 273th transmit PDO
Mapping 0x1710 check box if it
is selected in the Outputs field.

Qutputs
L4 1st receive PDO Mapping (excluded by 0x170 0x1600
Name Index Bit Length
Controlword (6040:00 16 I
Target position Ol ¥ 1
*c&oe funct OxE0B8:00 16
v [¥] 238th receive PDO Mapping 0x1701
Name Tnoex it Length
Controhword (6040:00 16
Target position Oxe07A00 32
Touch probe funct  OxG0B&:00 16
Physical outputs  Ox60FE:0L 32
Outputs
- |:| Meodule 1 (Safety Process Data).273th receive PDO 0x1710 =«
W IW Bit L ength
FSoE Master Comma OxE700:01 8
STO 0x5640:00 1
1
1
1
1
L -
. =
Error Ack Ox6632:00 1
1 -

6.4.4. Creation of an EtherCAT Network Configuration File

1 Click Export ENI on the upper
part of the EC-Engineer page.

= EC-Engineer [--]

File View MNetwork Settings Help

<, Configuration Mode

= Export ENI

B, Diagnaosis Mode

2 Enter a file name, and then
click Save to create an
EtherCAT network configuration
file.

= Export EtherCAT-Network-Information (ENI) File
e

[€IOLE

v Computer » Local Disk (C:) » tmp
=

Organize + MNew folder

&, Local Disk (C) =
. DeltaTau
. inetpub
. Intel
. OE-Downloade —,

Name

. Omron
. Perflogs

./ Program Files

.. Program Files (

| tmp

Date modified

Mo items match your search.

- 4 1

= -

Type

I
2]

2

|
I File name: m I

-

Save as type: lEtherCAT-Network-Inforrnation (EMI) Files (*xml}

)

“ Hide Folders

Save

Cancel
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I 6.5. Controller Settings

configuration to the Controller.

EtherCAT Master type: ACONTIS

Browse to eni file

Browse | | [ Download EMIfile |

6.5.1. EtherCAT Network Configuration Settings
1 From the Tools menu of Power PowerPMAC System Setup : Online[182.168.0.200:55H] o S
File Database
PMAC IDE’ Se'ect S stem 7 o PMRC(:}QZ\BHZDH —
y T e hore EthercAT =
Setup, and after System Setup : _
EtherCAT License Status: EtherCAT IO Devices License Only
is displayed, select Master[0] ErerCAT Masier . ACONTIS
. omset browse]  (_DownloadENifs |
Deactivated. s
2 CI|Ck Browse’ and Ioad the PowerPMAC System Setup : Online[182.168.0.200:55H] = | B [t
File  Database
EtherCAT network configuration |[5 5y i —_—
] ) ] Lo EtherCAT.
file created in 6.4.4 Creation of :
EtherCAT License Status: EtherCAT IO Devices License Only
an EtherCAT Network EtherCAT Master typs: ACONTIS
. . . Browse to_enifile Browse Download EN file
Configuration File.
3 Click Download ENI file to =
download the EtherCAT network EtherCAT.
EtherCAT License Status: EtherCAT IO Devices License Only

6.5.2. EtherCAT Communications Check

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

1 From the Terminal pane, run the

Terminal: Online[192.168.0.200:55H] ~ 0 ¥
ECATI[0].Enable=1 command to
start EtherCAT communications.
ECAT[0].Enable=1
2 In the Terminal or Watch pane, Watch: Online[192.168.0.200:55H] > 0 X
make sure that the Send g;mand Command Response
ECAT[0].Enable value turns to 1. Sys.ServoCount 21795740

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

Sys.ServoPeriod

1

IECAT[D].EnabIe

|

m
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3 After making sure that correct Watch: Online[192.168.0.200:55H] » 0 X
. . . O‘I"I i
communications are available, S| Py | B Bespoess
run the ECAT[O] Enab|e=0 D Sy=.ServoCount 21516884 =
’ | Sys.ServoPeriod 1
command from the Terminal [ |ECAT[OlEnable  |O
[ 1 I -
pane to stop EtherCAT L
communications. Terminal: Online[192.168.0.200:55H] ~ 0 X

ECAT[0].Enable=0

4 In the Terminal or Watch pane, Watch: Online[192.168.0.200:55H] - 0
make sure that the Send 8;mand Command Response
ECATI[0].Enable value turns to 0. | Sys ServoCount 51572691

[ Sys. ServoPeriod 1
] ECAT[0].Enable 0

m




6.5.3. Motor Setup

Configure the motor settings for the Controller.

1 From the Tools menu of Power
PMAC IDE, select System
Setup to display System Setup.

4 Power PMAC Suite (Administrator)
File Edit View Project Build Debu elta Tau  Window Help
R AR A== - NP TEENEEN = il _Cam Sculptor
@ Terminal 3 Position JZj watch -Statl.l PRI I

2 Adding motor #1

Click Add motor in Motors of
the tree, and enter 1 for the
motor number.

" PowerPMAC System Setup : Online[

File  Database

E1-4% PowerPMAGC (192.165.0.200)

T ) r

E|# Motars
e fdd Motor

=4 |
1. Amplifier Information
05 2. Motor Infor mation
i-gom 3. Gommand/Feedback
it 4. Hardware Interface
P 6 Tnteractive Feedback
-5 B Safety
e 4 7. Test and Gommissior

3 Setting motor Amplifier

Select Motors — 1 — 1. Amplifier
Information of the tree.

Specify the settings as shown
on the right.

Click the Accept button to apply
the settings.

Manuf: OMRON Ce (ECAT:131) > Part Number | 00000040 -
J [

B 1 Amplifier Manufacturer R x Delete
Vender ID 3
Product ID Hx000000AC
Vendor Description OMRON Corporation
Product Descrigtion Slave_002 [R88D-1SNO2L-ECT]
B 2.Supported Control Mode =
Cyclic Sync Posttion control True
Cyclic Sync Velocty control True
Cyclic Sync Torgue control True Jndate
Profile Position Control True (MJDdubaa
Profike Vedocty Control True
Profie Torque Control True
Velocty Mode Control False
Interpolated Postion Control True
£l 3.Supported Signal Type
Analog Command False
PWM Command False ) =X
Vendor ID w Acoept
Vendor |D of EtherCAT product

Manufacturer

Select OMRON Corporation.
Part Number

Select #x000000AC.

4.ECAT Slave Settings
Enter a slave number into Slave Number.

B 4 EGAT Slave Settings
Slave Mumber 1}
Mo Of Axes I
iz Tndesx 1

The slave number can be confirmed in the System Setup
page.
oo voyxes oo

EtherCAT. ™

EshaeCAT Licomie Siatun £ thas Sesics Liceass Ordy

EParCA? Mavter oo BCONTS

Brrwre 10 o b
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4 Select Motors — 1 —

3.Command/Feedback O 1 Amplitior Gontrol Signal
Gontrol Type Cyclic Position
. Signal Tupe EtherGAT
Information. B 2 Feedback Type
Primary Feedback EtherCAT
Dual Feedback False

Specify the settings as shown
on the right.
Click the Accept button to apply  ceveimm Q-

Select the type of contral that amplifier/drive connected to this channel supports. If the amplifier supports more than one made,
the settings make sure the selection here matches the settines an the amplifier/drive.

Control Type
Select Cyclic Position.

Primary Feedback
Select ECAT.

5 Select Motors - 1 - 4.Hardware  |o iamite coeirsons

Interface. S 2 Amplior Interioce
Command Signal Channel Slave_002 [R88D-1SNO2L-ECT] (0:0) ($6071) - (Slave_0_607
Ampliier Enable Signal Output Channel Slave_002 [R88D-1SNO2L-ECT] (0:0) ($6040) - (Slave_0_604
Amplfier Fault Signal input Channel Slave_002 [R88D-1SN02L-ECT] (0:0) ($6041) - (Slave_0_604
B) 3.Feedback Interface
Primary Feedback Channel Slave_002 [R88D-1SN02L-ECT] (0:0) ($6064) - (Slave_0_606

Specify the settings as shown
on the right. @
Click the Accept button to apply
the settings. Command Signal Channel
Select #x607A(Target Position), and specify the motor
control indication value for Target Position.
Amplifier Enable Signal Output Channel
Select #x6040(Controlword), and specify Controlword
for the motor output.
Amplifier Fault Signal Input Channel
Select #x6041(Statusword), and specify Statusword for
the motor input.
Primary Feedback Channel
Select #x6064(Position actual value), and specify
Position actual value for the motor control feedback.

6.5.4. EtherCAT Variables Settings

1 In the System Setup page, PowerPMAC System Setup : Online[192.168.0.200:55H]

right-click on File Database
Master[0].Deactivated to
display the pop-up menu, and
select Export EtherCAT
Variables.

—.

EtherCAT.
[

rt EtherCAT Variables ———

e T CICETTS e OIS LtI]ErCAT |Q Device

EtherCAT Master type: ACONTIS
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2 Enter a name for the EtherCAT Csevers 2 B i
. o . @-ﬁz\_« My Documents » PowerPmacSuite » PowerPmac2 » PowerPmac2 » [ ¢ search PowerPmac2 2|
variable definition file for user - —— —
rganize = New folder = @
programs into the root of the e * Name Date madified Type Size
B Desktop Bin 42PM File folder
H & Downloads € Langusge File folder
prOJeCt fOIder 1) Recent Places Cenfiguration File folder
Documentation File folder
G Libraries | Log File folder
[F Documents | PMAC Script Language File folder
|
@' Music
& Pictures
B videos
18 Computer
&, Local Disk (C3)
File name: | ECAT Variables| =
Save as type: | ppmac header files (*.pmh) -
S bideFoldr o]

3 The Created EtherCAT Variable Ds\tmn Online[192.168.... » 1 E\o:lty Dnhns[mz.lss..... - X | [Following Error: Online[192... » 1L Solution Explorer - Solution ‘u... v 0 X
definition file is added to under
Global Includes of PMAC

[ Solution ‘uPowerPmac_GS_Position_LK
M & ] uPowerPmac_G5_Position_1kH:
& [ CLanguage

- [ Configuration

- [ Documentation

ecat_valiables.pmh * X i
. f . /) — 5 [ PMAC Script Language
Script Language in Solution /et || [r———————
#/This code was generated by a Deltatau Data Systems Inc.
J/Day + Tuesday, July 19, 2016, Tine @ 1:33:21 PN ] ecat_valiables.pmh
EX |orer //Changes to this file nay cause Incorrect behavior. F = 1
. A/</auto-generated> 3 Kinematic Routines
- £ Libraries
Hdef ine Slave_0_B040_0_Controlword ECAT[0].I0[0] .Data & & Motion Programs
fdef ine S1ave 0 B0TA 0 Targetposition ECAT[0).10[1].Data progL.pme
filef ine §1ave _0_E0B3_0 Touchprobefunctio ECAT[D].10[2].Data ey
fdef ine §lave 0_BUFE_| Physicaloutpuls ECAT[0].10[3].Data &+ [ PLC Programs
Hdef ine §lave_0_BUSF U Errorcode ECAT[0].10[4098] Dala w [ plet.ple
Hdef ine Slave _0_B041 0 Statusvord ECAT[0].I0[40371.Dala =
Hdef ine §1ave _0_B0B4_0 Positionactualval ECATID].I0[4098].Data
Hdef ine S1ave_0_B077_0 Toraueactualvalue ECAT[D].10[4099] .Data L

a m G ‘ i »

6.5.5. Creation of Operation Check Programs
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 Creating the Motion program [ ———

s Bovtion | ilfetch
B0 = 8= | ok

= | 10 - |6 D T

In the Solution Explorer pane,
open Project name — PMAC
Script Language — Motion L E—— =
Programs — prog1.pmc. e e e

aloss

5 Wtion Prograsa
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2 In the programming area of the
prog1.pmc tab page, write a
program as shown on the right.

This example program rotates a
motor in the normal direction,
stops the rotation, then repeats
rotation in the reverse direction
and stops.

&1;
#1->8388608X;

OPEN PROG 1

INC;

TAS800;

TS300;

LINEAR;

While (1 < 2)

{
TAS800;
TS300;
TM3000;
X10;
DWELL2000;
X-10;
DWELL2000;

}

CLOSE

3 Creating the PLC program

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

miyecatcle  eratacthateloly | 15100860 | 2015108.pmh

PR Sustom_saeetpl
B pp dasbleba
| ppinc_disable st
5| pp_ing_startup bt
PE_tavncly
J Pp_startup.bd
7 &2 Pocumentation
- Log
5 PMAL Script Language
2 Globad Inchades
=, 2151038 pmb
ghobul defingiong.prb
i Kinematic Routines
& [ Libearies
¥ [ Motion Programs

™ ||| ecarscthvatedofy File Properties
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4 In the programming area of the
plc1.plc tab page, write a
program as shown on the right. while(sys.ecatMasterReady==0){};

ECAT[0].Enable=1;

open plc 1

This example program turns a
P1000=Sys.Time+1;
servo ON, starts user program 1 while(P1000>Sys. Time){};

for the motor, then exits periodic

execution of the PLC user cmd’&1enable”;

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

cmd"&1b1r";
disable plc 1;

close

5 Setting the start of the user
program

In the Solution Explorer pane,

20150033 h
[
3 Libwaries
i [ Resltsne Poutines

open Project name —
Configuration - P dicabletxt | ryecatefg | ecstsctnaten.ctg | 201500288 T X

- FrE A F/Eill all the motors (This gpeior 1
pp_disable.txt. :

pRsavE.clg
J PP tariup it
s 3 Dorumentstion

- 3 Llog
Properties - 3 X
3 Pp. disable txt File Properties
&,

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

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

This example program runs the
PLC1 script.
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7 Setting motor control
parameters

In the Solution Explorer pane,
open Project name — PMAC
Script Language — Global
Includes — global
definitions.pmh.

G - L Tt S Positie
Frdirned 11T

B0« O 3 Solubien Explorer Solution ' » 3 X

n [ et [ Stetn o Ritben

8 In the programming area of the
global definitions.pmh tab page,
write the set values to be set
automatically upon power-on.

Example settings are shown on
the right.

Motor[1].FatalFeLimit=0;
Motor[1].AbortTa= -0.1;
Motor[1].AbortTs= 0;
Motor[1].MaxSpeed= 5000;
Motor[1].JogTa= -0.1;
Motor[1].JogTs= -1;
Motor[1].JogSpeed= 1000;
Motor[1].HomeVel= 1000;

Coord[1].Tm=100;
Coord[1].FeedTime=60000;
Coord[1].MaxFeedRate=5000;
Coord[1].Td=-0.1;
Coord[1].Ta=-0.1;
Coord[1].Ts=-1;
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6.5.6. Project Data Transfer and Operation Check
Transfer the created project data to the Controller.
When a project is transferred, the program starts automatically and the motor starts rotating.

/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.

The procedure provided in this section checks the operations of the motion

control devices, which may perform unexpected operations.
Take adequate safety measures before starting the checking process described

in this section. Do not start the checking process unless safety is ensured.

When performing the operation check, implement all the steps described in this
section in order to put the output into a safe state.

1 In the Terminal or Watch pane, make sure 7 5., pyac sute (Administraton

that the ECAT[O]Enable Value |S 0 File Edit View Project Build Debug Tools DeltaTau W

ETRSEER= N N~ AR 1B I
b EE|= 2|0 13 85

If the Value |S 1, run the !Terminal '_»lf:Position HWatch -Status !Jog Ribbon _%E
Watch: Online[192.168.0.200:55H] +~ 3 x

ECAT[0].Enable=0 command from the - re—— -

i =gl Demand cmman S3ponsc
Terminal pane to stop EtherCAT o [FCATO] Enable i
communications. L]

#1- Make sure that ECAT[0].Enable=0

Terminal: Online[192 168.0.200:55H]
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2 Downloading a project Solution Explorer - Powe... » I X

=

Right-click the project name in the [ Selution "PowerPmac_ECC201+5
Solution Explorer pane on the upper right - B C Language 5| Buid
of the IDE screen, and select Build and [ [ Background F Clean
. . - [ CPLCs
Download All Programs to run the build - (3 Indlude Debug y

and download. - [ Libraries Build and Download All Programs

+1 £ Realtime ROt
+ [J Cenfiguration

+ [ Documentation

+- £ Log Add Macro Project
+

Download All Programs

Map PMAC Variables

#- [ PMAC Script Lan | cut
X | Remove

Unload Project

4 1

iz | Properties
Properties ~I'X ] r

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

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

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

If the error is related to EtherCAT settings,
return to System Setup and check
whether there are any incorrect settings.

4 The program starts running when it has Terminal: Online[192.168.0.200:55H] ~ 1 X
been downloaded successfully.

Make sure that EtherCAT communications

are in the OP state, and that the motor

rotates. enable plc 1
* If the motor does not rotate, check that
the ECATI[0].Enable value is 7 in the
Terminal or Watch pane.
If the value is 0, run the following
command from the Terminal pane.
enable plc 1
5 After you have confirmed an appropriate Terminal: Online[192.168.0.200:55H] v 0 X
operation, save the project to the Save Complete
Controller.

Run the save command from the Terminal

pane.

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

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




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

- B pp_proj.h

- [ Libraries

[ [ Realtime Routines
Create a Configuration File to save SRR Configuration

. | 7] ecataq Add .
zarameter: you have changed in System Ei EE_E = | propertes
etup to the project. Ly PP
P proj - 2] pp_dis Upload Config Files

% pp_!nc Download Config Files
Right-click Configuration in the Solution g Generate Configuration File
Explorer pane, and select Generate '

- [ Documentation

Configuration File. e e
A Configuration File is added to
Configuration.

2 Right-click on the Configuration File, and & Configuration
from the menu, select Check To - () PETITR

m

R N s
Download Config File to include itin files .. Open With...
to be downloaded. - ? [Z]| View Code
= Exclude From Project
~ 2 % | Delete
= .
— Enarme
< Check To Download Config File
Prope
.| iz | Properties
3 Saving a Project <+ Power PMAC Suite
| File 'Edit View
In the File menu, run Save All to save the New
. Open
project on the computer.

Add

m

7 | Close Selution
Upload Projec!
=l | Save uPowerP

Save uPowerP

I igl Save All I

35



I 7.2. Loading and Downloading a Project

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

In the Terminal pane, type the

2 Terminal: Online[192.168.0.200:55H] >~ 01 ¥
$$$*** command to reset the
Controller settings to factory
default.
SSS%%%
3 In the File menu, CIle Open - i < Power PMAC Suite (Administrator)
Projectlsolution tO |oad the Edit View Tools Delta Tau Window Help
. New 2 KRR |Debt.g v|kr,- CPU - (2
prOJeCt that you saved' Open P |l 51 Project/Solution... Ctrl+Shift+0 1 -
& | Fle... Ctrl+0 D ~ 0 X || velocity:
lRaspunsa mu i
0177640 3 3
b
; i
P
!
P
1]
Recent Files 4 D
Recent Projects 4 U
Exit |
4 Down'oad|ng an ENl f||e PowerPMAC System Setup : Online[192.168.0.200:55H] o [ 5] [
File  Database
T e b —
g FtherCAT
From the Tools menu of Power = [T ,
EtherCAT License Status: EtherCAT 0 Devices License Only
PMAC |DE’ Se|ect System EtherCAT Master type: ACONTIS
. Browse to eni file Browse|  |_Download ENIfils |
Setup to display System Setup.

Click Browse, and load the ENI
configuration file that you

—
EtherCAT.

EtherCAT License Status: EtherCAT 1D Devices License Only

created in 6.4.4 Creation of an
EtherCAT Network Configuration
File.

EtherCAT Master type: ACONTIS

Erowse to enifile

Click Download ENI file to

T
download the EtherCAT network EtherCAT.

Conﬁguration tO the Contr0||el’. EtherCAT License Status: EtherCAT IO Devices License Only

EtherCAT Master type: ACONTIS

Browse to eni file

[Browsa ]| ([ Download ENifile )
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7 Right-click Configuration in the  Selution&xplorer=Selut.. = 47X
Solution Explorer pane, and = o
= 5 Include -
select Download Config Files [ ] 20160204.h
to download the file to the LI pp_proj-h
----- [ Libraries
Controller. +- [ Realtime Routines
=Rl =] Configuration )
----- | | ecatactiva Add »
- | | myecat.cf, !
_____ [ pp_custon| = Properties
..... [ pp_custon Upload Config Files
""" =] pp_disable Download Config Files
""" =l pp_inc_dis Generate Configuration File
----- =] pp_inc_sta.
----- | pp_save.cfg

J

----- =] pp_startup.txt -

8 Right-click the project name in Solution Explorer - Powe... v 11 X

the Solution Explorer pane, and =
. [54 Solution 'PowerPmac_ECC201+5
select Build and Download All S| PowerPmac_ECC201+Safe
Programs to run the build and - 5 Clanguage | gf]| Build
: cl
download. =
Debug 4
-- [ Libraries Build and Download All Programs
When the download process is i @ [ Realtime Ro! Bownlosd ANl Brograms

+- [ Configuration
#- [ Documentation

are no errors in the Output tab o Log had Macro Frogee
+- [ PMAC Script Lan % | cut

complete, make sure that there Map PMAC Variables

age.
pag % | Remove
Unlead Project
1 LLI == | Properties
Properties >~ I'X l r
9 Stopping a program Terminal: Online[192.168.0.200:55H] ~ 01X
If a program is running, execute I
the following command from the
_ disabls pic 1
Terminal pane to stop the
program.
disable plc 1 Terminal: Online[192.168.0.200:55H] - 0 X%

ECAT[0].Enable=0

||ECAT[D].EnabIe=D
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10 Saving the downloaded settings

and programs

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

* 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: Online[192.168.0.200:55H]

Save Complete

}SEVE

11

Restarting after download

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

$$3

Terminal: Online[192.168.0.200:55H]

~ 0 X

usss
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8. Appendix Using Safety Function

To use the STO function in EtherCAT communications, you need to configure the settings for

the EtherCAT master and Safety CPU Unit.

I 8.1. Device Configuration

The following shows an example of hardware components connected to the safety controller.

Model CK3E-OOOO Model NX-ECC203
Model NY510-ACJOIO e

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

EtherCAT communications Model NX-SOD400
Model R88D-1SNO2L-ECT

| 8.2. Workflow

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

v
8.3.1 Creation of a New Project
v

8.3.2 Network Configuration
Settings

v

8.3.3 I/O Map Settings
v

8.3.4 Safety I/0 Function Settings
v

8.3.5 Creation of Safety Programs
v

8.3.6 Transfer via Connection to the
Communications Coupler Unit

39



v

8.3.7 Output of Couple I/O
Allocations
\V4

8.4 Preparation for the Controller Prepare the Controller settings.
Setup

Y%

8.5 Installation of ESI Files Install the ESI file for slaves into Acontis EC-Engineer.

Y%

8.6 EtherCAT Communications Setup Set up EtherCAT communications.

v

8.6.1 Communications Setup for the
EtherCAT Master

v
8.6.2 Synchronous
Communications Setup
v
8.6.3 Safety Controller Variable
Settings

v
8.6.4 PDO Map Settings
v

8.6.5 Coupler I/O and Variable
Allocations

v

8.6.6 Creation of ENI Files and
Download to the Controller

Y%

8.7 Controller Settings Set up the Controller.
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I 8.3. 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

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

@ Additional Information
For the setting procedures for the EtherCAT Coupler Unit and Safety CPU Unit, also refer to
Programmable Multi-Axis Controller Startup Guide for EtherCAT® Communication Coupler
Safety Controllers and I/O Units.

8.3.1. 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.

3 Start the Sysmac Studio.

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

. §7 offiine =) Project Pronerties
Studio. M b P | o rane
Auth
ri Open Project e
Enter Project name and other Comment

é';l Import...

items of information. Select

Type Standard Project

1.10 for Version, then, click L}
Create_ A o ..ﬁﬂ Select Device

- = = 1 Category Controller
6 Connect to Device
Device NS

Version 1.10

[ License

Create

8.3.2. Network Configuration Settings

1 DOUbIe'CIiCk EtherCAT Under New Project - new_Controller_0 - Sysmac Studio
Configurations and Setup in i
the 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.

3 Select R88D-1SN02L-ECT in
the toolbox, and drag and drop
it directly below NX-ECC203 in
the EtherCAT Configuration
Edit tab page.

RS8D-1SNO2L-ECT Rev:1]
RS8D-15NO2L-ECT 100V
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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 WView Insert Project Controller Simulation Tools

d G o

-~ 1
new_Controller 0 v ‘ l ‘

bl Configurations and Setup

" Edit

Unit Operation Settings

I

] Frogiamming —— |

¥ i POUs

Help

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.

New Project - new_Controller_0 - Sysmac Studio

File Edit Wiew Insert Project Centroller Simulation Tools Help

Multiview Explorer

new_Controller 0 v

b4 Configurations and Setup
¥ @ EtherCAT

+ Show Model/Unit Name

Rt Caial Muamm b B AT RIV it

¥ Compare and Merge with Actual Unit Configuration ‘

¥ i@ POUs Lisplay Production Intormation

Click Apply Actual Unit
Configuration to apply the
actual unit configuration.

When the setting is complete,
click OK.

Compare and Merge with Actual Unit Configuration

Configuration on Sysmac Studio Confiquration on Sysmac Studiol  Result
- ! Added
- ! Added

! Added

! Added

| Added

& Apply Actual Unit Configuration

Actual Unit Conf._.__..

|Actual Unit Confiquration!l

[sccas verts ]
NX-5L3300 Ver.L.O
NX-SID800 Ver.LO
NX-S0D400 Ver.LO
NX-ID3343 Ver.LO
NX-OD3153 Ver.1.0
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6 Right-click NX-ECC203 in the
Multiview Explorer, and select
Coupler Connection (USB)
then Offline.

New Project - new_Controller_0 - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Help

B Node1 : NX-ECC203 (E001) x

Unit O 1

new_Controller_0
b4 Configurations and Setup
W 5B FtherCAT

v

Compare

Start /O Check

| 4 Programming

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.
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8.3.3. 1/0 Map Settings

1 Configure the PDO mapping
settings for Servo Driver.

Select R88D-1SNO2L-ECT, then
click Edit PDO Map Settings.

Node Address|Network configuration

= ._II Master

Master

I| E001 7_""
= Ox60B
x60I

I ]:I RE8D-1SNO2L-ECT Revi1.0

2 In the Edit PDO Map Settings
page, select output 273th and
input 273th, then click OK.

{8 Edit PDO Map Settings
PDO Map PDO entries included in 512th transmit PDO Mapping

Process Data Size : Input 264 [bit] / 304 [bit] Index | Size |Datatypel PDO entry name |
TSN AP A S Ml 0x2002:01 | 8 [bit] [BYTE [y Status | Sysn

Selection!Input/Output! Name | Flag

Output -

Output

Output

260th receive PDO Mapping
261th receive PDO Mapping
th receive PDO Mapping

Output

Input 1st transmit PDO Mapping

Input 258th transmit PDO Mapping —
Input 259th transmit PDO Mapping -—
Input 260th transmit PDO Mapping —
Input 261th transmit PDO Mapping -

Ijov|je®0®@®@0|0O0|00@®

Input

oK Cancel Apply

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

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

New Project - new_Controller_0 - Sysmac Studio

File Edit View Insert Project Controller i Tools Help

hGa
Multiview Explorer
Position | vort
¥ [ EtherCAT Network Configuration
master
¥ " NX-ECC203

¥ Sysmac Error Status R

Observation R

Minor Fault R

R

R

R

Description
new_Controller_0

Partial Fault
Major Fault
P NX Unit Registration Status 63
P NX Unit /O Data Active Status 7~
¥ NX-SL3500
¥ Safety CPU Status

Search
+ Expand/Collapse All I

Create Device Variable
Bcs

Normal Operating iR
Program Operating R
Program No Fault WO systern event more mat R
Safety Master Connection Status All safety master connectio R

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

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

New Project - new_SafetyCPUD - Sysmac Studio

[ | _ _
Y il B @
| B 4 W O
Multiview Explorer
. new_SafetyCPL v
‘ new_Controller_0 .ﬂ -

ings

-
\
» @ POUs
» B2 Data
' r::l
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5 nght'C“Ck on EtherCAT [ New Project - new_SafetyCPUD - Sysmac Studio
Network, and select Create e S Men deen Poia comele Smuser e el

4 G g

Device Variable from the menu.

Multiview Explorer ~ 0
Position | Port | RAW | DataType |  Variable
D ¥ & FtherCAT Network
EtherCA Master
Nodel/l ¥ ' NX-SID800 Copy
¥ Safety Inputs
Si00 Logical Value
Si01 Logical Value
Si02 Logical Value
5i03 Logical Value
5i04 Logical Value
5i05 Logical Value
5106 Logical Value
S5i07 Logical Value
¥ Status
Safety Connection Status|
Safety Input Terminal Stalc-

new_SafetyCPL ¥

44 Configurations and Setup
> ns
®, Tas
&
L] Programming
» i POUs
» I Data
(33

Search

v Expand/Collapse All

8.3.4. Safety I/O Function Settings

1 From the controller selection New Project - new_SafetyCPUD - Sysmac Studio
box in the Multiview Explorer, Elle Edit View Insert Project Controller Sir
select the target Safety CPU |y @« a @

Unit. Multiview Explorer

L new_SafetyCPUQ

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

 Progomming

» @ POUs

2 Select Output Single-channel =5 g o :
] ooy oo (v - rsnce) e 3
Semi-conductor from the [} » oot Device: Mechanical ¢

Semiconductor Output for Single Channel

Nodel/Unit2 : NX-SID800 (N2 : Instance0)
Source  On->Off  Off->On

Test Pulse: Not Used

toolbox, and drag and drop it

on to input terminal Si00.
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New Project - new_SafetyCPUD - Sysmac Studio

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

File Edit Miew Insert Project Controller S

d G0
Multiview Explorer

-

L new SafetyCPUO

A4l Configurations and Setu

Al Programming

Select Single Channel
(without test pulse) from the
toolbox, and drag and drop it
on to output terminal So00.

Node1/Unit3 : NX-50D400 (N3 : Instancel)

\Nadel/um:Nx'somoowa:lnst cel)} [sm :cna..nelwimqunenpulse} » Tnput Device

2 » Input D¢
o0n v Output Device
So03

8.3.5. Creation of Safety Prog

rams

1 Registering programs

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

bl Programming
¥ i@l POUs
¥ = Programs
LPw
L & Function Blocks
- BB Data
b B Safety Task

Creating programs

Refer to Section 7 Programming
in the Safety Control Unit User’s
Manual to create safety
programs.

Initial Value

Data Type |

| Constant |

Comment |

N2 S5i00_Logical Value

TEST2 —RESET v
TEST3 PV |

ROT
E00Z2_STO
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8.3.6. Transfer via Connection to the Communications Coupler Unit

1 From the controller selection box — BInew erefect - nev_Contreler0 - Sysmac
in the Multiview Explorer, select —
a Safety CPU Unit.

new_Controller_0 = | l ‘

]

File Edit Wiew Insert Project Contrc

2 Select Controller, then Communications Setup 2

Communications Setup from
Select a method to connect to the Safety CPU Unit.

the menu. @ Connect via NJ/NX-series CPU Unit ‘new_Controller_D*

) 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 Select Controller, then Online New Project - new_SafetyCPUO - Sysmac Studio

from the menu. Controller] Simulation Tools Help

I = Communications Setup...
| X d @ P

The unit is in online connection _onlie S

Multiview Explorer

with slave terminals.

4 From the controller selection box
in the Multiview Explorer, select

New Project - new_SafetyCPUD - Sysmac Studio

File Edit View Insert Project Controller
a controller.

1 o
Y @ B @
j* @ G O

— nEw_dareyer ug b D

‘new Contreller 0
new_SafetyCPUO

5 In the edit page for Slave B New Project - new_Controller_0 - Sysmac Studio
File Edit View Insert Project Controller Simulation Tools Help
terminals, right-click the
Communications Coupler Unit,
then select Transfer the
Settings from computer to

Communications Coupler.

Click Configuration '8 Transfer to Coupler =
information only or Select the data to transfer and click the Transfer Button.
Configuration information +
Unit operation setting + Unit
application data.

P Configuration information + Unit operation settings + Unit application data

P Configuration information only

Cancel
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8.3.7. Output of Couple I/0O Allocations

1 Select Controller, then Offline
from the menu.

2 DOUbIe-C“Ck EtherCAT u nder B New Project - new_Controller_0 - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Help

Configurations and Setup in TEEEE
the Multiview Explorer. =

new_Controller_0

Right-click on Master, then

Undo

select Export All Coupler’s 1/0

Expand Al

Allocations. "

Import Slave Settings and Insert New Slave:

Clear All Settings.

Display ESI Libra
Output il o

Export Configuration Information

Export All Couplers' [/O Allacations

I 8.4. Preparation for the Controller Setup

Perform the procedure provided in 6.2 Preparation for the Controller Setup.

| 8.5. Installation of ESI Files

Perform the procedure provided in 6.3 Installation of ESI Files.

I 8.6. EtherCAT Communications Setup

8.6.1. Communications Setup for the EtherCAT Master

Perform the procedure provided in 6.4.1 Communications Setup for the EtherCAT Master.

8.6.2. Synchronous Communications Setup

Perform the procedure provided in 6.4.2 Distributed Clock Setup.
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8.6.3. Safety Controller Variable Settings

(1) Checking the coupler I/O allocations
Decompress the ZIP file you saved in 8.3.7 Output of Couple I/O Allocations, open the expanded
“CouplerMemoryMap.xml”, and check the contents.

The following is an example displayed using Internet Explorer.

e | incex
Slot(NX-ECC203)505th transmit PDO #xIBFE |3 [o.00 16.00 |’NX Uit Registration Starus 63__|[#x2003:03 ][ ARRAY [0.7) OF BYTEJ0.00 __|5.00
[N i 10 Data Active Sars 6]
SIorO(NX-ECC203)5T2Mh transmit PDO MappingfFxIBFF__ |3 1600 10 5y umas Emorsumn __—[mao0r0n Jusnt___——Ji6o0 _Jvoo |
FIoOG X ECC203 PaddngT<Pdo ases | Jroo oo P e T
Slot4(NX-ID3417)Input Data Set 1 [xiaoc 3 fiso0 foo4 |oamioo [mpuBitoo  [Fx6060:01 | 1500 01
Input Bit 01 #x6060:02_|[BOOL 18.01 .01
Input Bit 02 £x6060:03_|[BOOL 15.02 01
Input Bit 03 £x6060:04_| 15.03 .01
Fhat X OGS Pading o I O N U = —— R =
Slot] (NX-SL3500)Input Data Set 1 [exiaco 3 2000 [20.00 INogerUmie  |Fx6000:01 JJARRAY [0.6] OF BYTER0.00 _ ]7.00
Nodel Unit3 #x6000:02 |[ARRAY [0..5] OF BYTE|[27.00  [l6.00
Node2 #x6000:03 |[ARRAY [0..6] OF BYTH|33.00  [7.00
Slot] (NX-SL3500)lnput Data Set 2 1AL |3 J40.00 2.0 oo J2.00 |
Blot2(NX-SIDE00)npe Data Set 1 [xtaod 3 4200|700 |FSoESlvecMD  [Exe020:01 |USINT [4200  Jroo |
Safety Input 1st Word #x6021:01 |[UINT 300 2.0
FSoE Slave CRC_D #x6020:03 |[UINT 4500 J2.00
FSoE Slave Conn_ID #x6020:02 T 4700 J2.00
Slot2(NX-SIDE00)Input Data Set 2 #x1405 |3 [[49.00 |B.00 ||—|‘W='mzzm S
|SIot3(NX-SOD400Input Data Set 1 Ex1ADE |3 5200 600 |FsoE Siave CMD Tim6040:0L TTUSINT 5200 1,00
[Safety Input 1st Byte #x6041:01 |[USINT 53.00  |[L.00
FSoE Slave CRC 0 £x6040:03 |UINT 5400 |[2.00
FSoE Slave Conn_ID #x6040:02_[[UINT [s6.00 200
SIot3(NX-SO0D400)Input Data Set 2 1409 3 5800 200 [SgudardinpmtistBye  |Fx60a201 JUSINT  [5s00  [Loo | Freoazol JUsNT  [5s00  [Loo |
I Standard Input 2nd Byte #x6042:02 |[USINT 59,00 [[1.00
g R —
SlotS(NX-0D3256)0Output Data Sct 1 Fx1610 rZ 0.00 0.04 Output Bit 00 4 TO80-01 L () 0.01
Output Bit 01 #x7080:02 [[BOOL Jfo-01 0.01
Output Bit 02 #x7080:03 |[BOOL Jlo.02 0.01
L | Output Bit 03 #x7080:04 |@L |g_03 0.01
!Slmﬂ{\l}( ECC203)PaddingRxPdo #x1TF6 2 N0.04 1.04 _|
Slot1 (NX-SL3500)Output Data St | xis00 2 J200 2000 Nogertme  |Ex7ooo01 | mp—m
Nodel Unit3 £x7000:02 |[ARRAY [0..5] OF BYTE|p.00 6.00
Node2 #7000:03 |[ARRAY [0..6) OF BYTE[15.00  [[7.00
Slot](NX-SL3500)Output Data Set 2 =x1601 2 J2z.00 .00
Slot2(NX-SID800)Output Data Set 1 G604 |2 2200 Exzo01 JusNt  |p200 100 |
Safety Output 1st Word #x7021:01 JUINT 2300 200
|[FSoE Master CRC_0 #x7020:03 JJUINT 2500 oo
FSoE Master Conn_ID 2x7020:02 U 2700 |00
Slot2(NX-SIDE00)Output Data Set 2 4x 1605 2 [20.00  15.00 |Srandard Outpu 1st Word mw‘ ho00 200
|Standard Output 2nd Byte #x7022:02 3100 [L.00
1ot3(NX-50D400)Output Data Set 1 [x1608 [z [F200 690 |TsoF Maste CMD 5701001 IUSINT Rz00 .00
Safety Output 1st Byte 4x7041:01 |[USINT 3300 |Loo
[FSoE Master CRC_0 Ex7040:03_|[UINT [B400 Jzo0 |
[FSoE Master Conn_ID 4%7040:02 600  |2.00
RS i ] i ] == e —
Ounpm 2nd Byte 7042:02 |3

50



(2) Setting Input Data

Register the following input data.

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

- R ———
Slot1(NX-SL3500)Input Data Set 1 Ex1A00 (3 (2000 [20.00 [nodel Uniz Ex6000:01 |[ARRAY [0.6) OF BYTE20.00  [7.00
Nodel Unit3 £x6000:02 JJARRAY [0..5] OF BYTE|R7.00  J[6.00
Node2 2x6000:03 |[ARRAY [0..6] OF BYTE|33.00  [[7.00
Slot](NX-SL3500)nput Data Set 2 Hx1A01 3 |[40.00 Safety CPU Status m_ X
il & v — P
|[Safety Input 1st Word #x6021:01_|[UINT l43.00  J2.00
|[FSoE Slave CRC_0 #x6020:03|[UINT [45.00 J200
|[FSoE Slave Conn_ID Ex6020:02 |[UINT 47.00  J2.00
[m(mmmm)mpmmm: FIA0S 134800 3.00 |Smdatd Input Ist Word gx6022:00 JuNT g0 o0 |
Standard Innul 2nd Byie Ex6022:02_JUSINT 5100 JLoo
Slot3(NX-SOD400)Input Data Set 1 Ex1A08 |3 [5200  |6.00 |;FSoE Slave CMD Fxoioo1 usNt  [b2o0 oo
Safety Input 1st Byte Ex6041:01 |[USINT 5300 100
FSoE Slave CRC 0 4x6040:03 |[UINT Jls+.00 200
L FSoE Slave Conn_ID Ex6040:02_|[UINT [s6.00  |[2.00
Slot3(NX-SOD400)Input Data Set 2 Ex1a09 |3 5800 |00 I?W Input 15t Byte Fwoizo1 usNt  [pso0 oo
|[Standard Input 20d Byte [Exs042:02 JUsINT [se.00 .00

1 Select a safety controller in the

Project Explorer of EC-Engineer. IR Disgross bk
Display the Variables tab page. T
WIZ Moo N =SSN, Nama Datatype | Group info | Offsst = | Sioe
W 003: Module 3 (NX-SOD400)
B 004: Module 4 (NX-ID3417)
W 005: Module 5 (NX-0D3256)
Edit Variable
| Ctssic view |Fiat view | Topolagy View et
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2 [Slot1(NX-SL3500)Input Data [ Add Variable e
Set1] Group Module 1 {NX-SL3500).Input Data Set 1
Registering Node1/Unit2 Datatype e
(NX-SID800) Count | -

Combine O
Click New in the Variables tab oK Cancel
page, and register two variables
shown on the right.
[FSoE Slave CMD [ex6020:01 JfUSINT |
Group: Module 1(NX-SL3500).Input Data Set 1
Datatype: USINT
Count: 1
[Safety Input 1st Word llexs021:01 JJUuNT
FSoE Slave CRC 0 J[Ex6020:03 |[UINT
FSoE Slave Conn_ID |#x6020:02 [[UINT
Group: Module 1(NX-SL3500).Input Data Set 1
Datatype: UINT
Count: 3

3 [Slot1(NX-SL3500)Input Data [FSoE Slave CMD [4x6040:01 |[USINT

Set1] |Saf=1:,f Inpui 15t Byte |:x<504l:1]1 USINT

Registering Node1/Unit3
(NX-SOID400)

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

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

Count: 2
[F$oE Slave CRC_0 4x6040:03  |[UINT
[FSoE Slave Conn_[D [#x6040:02 |[UINT

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

4 [Slot1(NX-SL3500)Input Data

Set1]
Registering Node2

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

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

Group: Module 1(NX-SL3500).Input Data Set 1
Datatype : BOOL
Count: 16

Group: Module 1(NX-SL3500).Input Data Set 1
Datatype : UINT
Count: 2
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5 [Slot1(NX-SL3500)Input Data
Set2]
Registering Safety CPU Status

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

[Safety CPU Status

[E=s004:01

IF4.00

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

z00

6 Checking Input Data

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

MDP Slot Properties | Vaniables

Variables
[ ey e -
Save_00LModue 1 (NX-5L3500)input Data Set LVariabie 9 USINT [Cefauit] N mno o
Siave_ D01 Meduls 1 (MX-SLI500)Input Data Set LVarisbie 1 LENT [Detsatt] N: 20 20
Save_DOLModule 1 (MX-5L3500)dnput Deta Set LVariatie 2 WNT [Defauit] IN: 30 20 |B
. Slave_DOLModule 1 (MX-5L3500)Input Dats Set LVariable 3 UINT [Cetatt] IN: 250 20
Slave_D0LModule 1 (NX-5L3500)dnput Data Set LVariabie 4 USINT [Cetait] ILH 70 10
i Sipve_00LModuie 1 (MX-5L3500) Input Data Set 1Variabse § USINT [Detaat] N: /0 10
Slave_DOLModule 1 (NX-5L3500)Input Data 581 LVariabie § WNT [Defart] IN: st )
!Sl\-t_m:l..uwa'c 1 (NX-5L3500)dnput Data Set LVariable 7 NT [Cefauit] N: 30 20
! Siave DOLMadue 1 (MX-5L3500)0nput Dts S8t LVarinbi 8 USINT [Detzalt] IN: 30 w0
T

m1
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(3) Setting Output Data

Register the following output data.

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

|[S1ot1(NX-SL3500)Output Data Sct 1 £x1600 2.00 2000 Nodel Unit2 £x7000:01_|[ARRAY [0..6] OF BYTE]|[2.00 7.00
Node 1 Unit3 £x7000:02 |[ARRAY [0..5] OF BYTE|9.00  |6.00
| | Node2 £x7000:03_|[ARRAY [0..6] OF BYTE|15.00 |[7.00
SIDT.E{NX—SIDSOG)Ompm Data Set 1 Fx 1604 | mm—|w
Safety Output 1st Word Ex7021:01 |[UINT 23.00 2.00
|[FSoE Master CRC_0 £x7020:03_|[UINT 2500 |2.00
| | |[FSoE Master Conn_ID [£x7020:02 |[UINT 2700 |2.00
Slot2(NX-SID800)Output Data Set 2 Fx1605 |2 120.00 1300 Vandard Output st Word Ex7022:01 JUINT  |29.00  |2.00
Standard Output 2nd Byte £x7022:02 [[USINT 100 [[1.00
SIot3(NX-SOD400)Output Data Set 1 #x1608 |2 [3200 600 |TsoE Mawer CMD 700001 TUSTNT 200 o0
Safety Output 1st Byte £x7041:01_|[USINT 300|100
FSoE Master CRC_0 [#x7040:03_|[UINT 400 |2.00
|[FSoE Master Conn_ID 4x7040:02 T 600 |2.00
Slot3(NX-SOD400)Output Data St 2 160912 13800 1200 Isiandard Output 1st Byte Ex7042:01 JUSINT 3800 JLoo |
[Standard Cutput 2nd Byte exT042:02_|[UsSINT |Bo.o0 oo ]

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

Display the Variables tab page.

File View Network Settings Help

| Projectbxplorer || Device ditax

B Ciagnesis Mede

= L Class-A Master MDP Siot Praper]
L
Variables
g Name Datatype ' Groupinfo Offset = | Sie
W 003: Module 3 (NX-SOD400}
W 002 Module 4 (NX-ID3417)
005 Mogule 5 (NX-0D3256)
L
Edit Variable
New
| Classic View |Flat View | Topology View

[Slot1(NX-SL3500)Output Data
Set1]

Registering Node1/Unit2
(NX-SID800)

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

{[FSoE Master CMD [Ex7020:01 JUSINT

|

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

Datatype: USINT

Count: 1

|[Safery Cutpur 1st Werd wx7021:01 |[UINT
[FSoE Master CRC_O Fx7020:03 |[UINT
[FSoE Master Conn_ID [Ex7020:02 |JUNT

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

Count: 3
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9

[Slot1(NX-SL3500)Output Data
Set1]

Registering Node1/Unit3
(NX-SOID400)

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

[FSoE Master CMD [Fx7040:01 |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 Fx7040:03 [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
Set1] Datatype : USINT
Registering Node2 Count : 1
Click New in the Variables tab Group: Module 1(NX-SL3500).Output Data Set 1
page, and register three Datatype : BOOL
variables shown on the right. Count : 16
Group: Module 1(NX-SL3500).Output Data Set 1
Datatype : UINT
Count: 2
11 [Slot1(NX-SL3500)Output Data
Set2?]
* Qutput 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.

MDF Siot Properties | Variables

Variables
Name Datatype | GroupInfo  Offset
Shave_D0LModule 1 (NX-SL35000Irgut Data Set 2.Varabie 0 UINT [Detauit]) IN:
Slave_001Madule 1 (NX-5L35001 Output Data Set L Variabie USINT  [Default]  OUT:
Stave_00LModule 1 (NX-S1350010uput Dada Set Lvaciabie L WINT [Cetautt] ouT:
Stave_001LModuie 1 (NX-5L3500Output Data Set 1variabie 2 LT [Detoutt]  OUT:
Stave D0LModUle 1 (NX-SL35000L0utput Dads Set Lyaristie 3 LENT [Dwtauit] OuT:
Stave_00LModale 1 (NX-SL3500Output Data Set Lvariabie 4 SN [Cetautt]  OUT
Siave D0LModule 1 (NX-SL3500L0utput Data St LVariabie 5 USINT [Detsutt] OuT :
Stave_00LModule 1 (NX-SL350010utput Data. Set LVariabie & WNT [Cetautt]  OUT
Siave O0LMadule 1 INX-SL3S00L0UtoUS Data Set 1.Variabie T LINT [Default) OuT:

a (Sme | °

0 20

&8 10

30 20

20 20

0 20

80 10 |

100 10

119 20

1Boz20 T

8.6.4. PDO Map Settings

Perform the procedure provided in 6.4.3 PDO Map Settings.
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8.6.5. Coupler I/O and Variable Allocations

(1) Checking the coupler I/O allocations

Decompress the ZIP file you saved in 8.3.7 Output of Couple I/0 Allocations, open the expanded
“CouplerCopylinfo.xml”, and check the contents.

The following is an example displayed using Internet Explorer.

Original device name||Original slave model |[Original SM||Original bit offset Destination device name| Destination slave model ||Destination SM ||Destination bit offset | Bit size
E001 INX-ECC203 3 160 E001 NX-ECC203 2 176 56
E001 INX-ECC203 3 216 E001 NX-ECC203 2 256 48
E001 INX-ECC203 3 264 E002 R88D-1SNO2L-ECT |2 184 56
E001 INX-ECC203 3 336 E001 NX-ECC203 2 16 56
E001 INX-ECC203 3 416 E001 INX-ECC203 12 72 48
E002 [R88D-1SNO2L-ECT |3 208 E001 NX-ECC203 2 120 56

(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.

Master | Process Data Image | Variables || Advanced Options| Slave to Slave [Distributed Clocks || Multiple Tasks

Expand Slave_1001
[NX-ECC203] — Module 1
(NX-SL3500).Input Data Set 1 .
in Inputs.

Expand Slave_1001 gty
[NX-ECC203] — Module 2 '
(NX-SID800).Output Data Set 1

Slave to Slave

Outputs
¥ TIOUURAIGIPDY (12 B1LST

Module 1 (NX-SL3500).Output Data Set 1 [112 Bit

Module 1 (NX-SL3500).0utput Data Set 2 [0 Bits]

Module 2 (NX-SID800).Qutput Data Set 1 [56 Bits| =
FSoE Master CMD [ Bits]

ModuleAlignPDO [12 Bits] -
Module 1 (NX-SL3500).Input Data Set 1 [112 Bits] 3
Variable 0 [8 Bits] 4

3 >
Variable 1 [16 Bits] hd

Variable 2 [16 Bits]

Associate the following items:

in Outputs. Inputs Outputs

Variable 0 FSoE Master CMD
Select an Inputs item, then Variable 1 Safety Output 1st Word
select the corresponding Variable 2 FSoE Master CRC_0
Outputs item and click >>. Variable 3 FSoE Master Conn_ID
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3 Expand Slave_1001 Device Edor

Master | Process Data Image | Variables | Advanced Optiens | Slave to Slave | Distributed Clocks | Multiple Tasks

[NX-ECC203] — Module 1 S\Iave::slave .
npu utputs
(NX-SL3500).Input Data Set 1 L o i

e
FSOE Master CRC_0 [16 Bits]
FSOE Master Conn_ID [16 Bits]

in nputs. i o = M
Expand Slave_1001 i
[NX-ECC203] — Module 3 ' —
(NX-SOD400).Output Data Set Associate the following items:

1 in Outputs. Inputs Outputs
Variable 4 FSoE Master CMD
Select an Inputs item, then Variable 5 Safety Output 1st Word
select the corresponding Variable 6 FSoE Master CRC_0
Outputs item and click >>. Variable 7 FSoE Master Conn_ID
4 Fxpand Slave_1001
[NX-ECC203] — Module 1 Stave to Save
(NX-SL3500).Input Data Set 1 Inpms. odtie (Gt bt St 2 P s e

* [ Slave 002
Variable 0 [8 Bits]

. 1l » 261th receive PDO Mapping [184 Bits]
n |npUtS, Kv:aria::ezfg 2“51 L J Module 1 (Safety Process Data).273th receive
& Variable 2 [16 Bits] 5
Expand Salve_002 — Module 1 (v 3268 - T
- wVariable 4 [8 Bits]
(Safety Process Data). 273th GVerible 5 [ ]

i Variable 6 [16 Bits]

receive PDO Mapping in

Outputs. (= e
Associate the following items:

Select an Inputs item, then Inputs Outputs

select the corresponding Variable 8 FSoE Master Command

Outputs item and click >>. Variable 9

Variable 10

(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

5 Expand Slave_1001
—_ Master | Process Data Image | Variables || Advanced Options | Slave ta Slave |Distributed Clocks | Multiple Tasks
[NX-ECC203] —_— Module 2 Slave to Slave
Inputs Outputs
(NX'SIDSOO) In put Data set 1 v Module 2 (NX-SID800).Input Data Set 1 [56 Bits] : ‘M‘:::;:'?E;“;;‘S;;;t ¢ ot 0t 1 [112 5] -
" FSOE Slave CMD [8 Bits] Output Data Sef its
H /Safety Input 1st Word [16 Bits] o Variable 0 [8 Bits] |
in I n p UtS . {FSOE Slave CRC_0 [16 Bits] (wVeriable 1 [16 Bits]
{FSOE Slave Conn_ID [16 Bits] 5 JwVariable 2 [16 Bits]
EXpa nd S I ave 1 001 » Module 2 (NX-SIDS00).Input Data Set 2 [24 Bits] | & Variable 3 [16 Bits]
- » Module 3 (NX-S0D400).Input Data Set 1 [48 Bits] ;v:fanabb‘le 4 [8 Bits]

= & 18 Rits]

[NX-ECC203] — Module 1
(NX-SL3500).Output Data Set  Associate the following items:

1 in Outputs. Inputs Outputs
FSoE Master CMD Variable 0
Select an Inputs item, then Safety Output 1st Word Variable 1
select the corresponding FSoE Master CRC_0 Variable 2
Outputs item and click >>. FSoE Master Conn_ID Variable 3
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6 Expand Slave_1001

Master | Process Data Image | Variables | Advanced Options | Slave to Slave | Distributed Clocks | Multiple Tasks

[NX'ECC203] _— Module 3 Slave to Slave

Inputs Outputs
» - Module 2 (NX-SID800).Input Dato Set 1 (56 Bits]  ~ ~  Module 1 (NX-5L3500).Output Dsta Set 1 [112 Bits] *
(NX'SOD400)InPUt Data Set 1 » - Module 2 (NX-SIDS0D).Input Dato Set 2 [24 Bits] Var\ab\io I8 Bits) o [ ]
. =~ Module 3 (NX-S0D400).Input Data Set 1 [48 Bits] B GVariable 1 [16 Bits] 3
18] | n p utS . FSCE Slave CMD [8 Bits] variable 2 [16 Bits] [
Safety Input 1st Byte (8 Bits] L Variable 3 [16 Bits]
Expand Slave 1 001 JFSOE Slave CRC_0 [16 Bits] Variable 4 [8 Bits]

{FSOE Slave Conn_ID [16 Bits] - _wVariable 5 [8 Bits]

[NX-ECC203] — Module 1 :

(NX-SL3500).Output Data Set  Associate the following items:

1 in Outputs. Inputs Outputs
FSoE Master CMD Variable 4
Select an Inputs item, then Safety Output 1st Word Variable 5
select the corresponding FSoE Master CRC_0 Variable 6
Outputs item and click >>. FSoE Master Conn_ID Variable 7

Device Editor
7 Expand Master | Process Datz Image | Variables | Advanced Optins| Slave to Slave | Distributed Clocks | Multiple Tasks
Slave to Slave
Slave_1001[R88D-1SN02L-EC
— ~ [ Slave_1001 [R88D-1SNO2L-ECT] - - Module 1 (NX-SL3500).0utput Data Set 1 [160 Bits]
» 1st transmit PDO Mapping [64 Bits] Variable 0 [8 Bits]
T] — Module 1 (Safety Process + Mok 1 (Safety Process Dotz 273t tansmit 00 Mappin [56 ] Neriab 1 (16 81s]

FSoE Slave Command [8 Bits] le 2 [16 Bits]

/ariable 8 [8 Bits]
ariable 9 [1 Bits]
bia 1001 Bt

G- L BitS]

Expand Module 1 L T— .
(NX-SL3500).Output Data Set  Associate the following items:
1 in Outputs. Inputs Outputs
FSoE Slave Command Variable 8

Data). 273th receive PDO e el
@ [1Bits] (Variable 5 [8 Bits]
Mapping in Inputs. i p——
.
WV

Select an Inputs item, then Variable 9
select the corresponding Variable 10
Outputs item and click >>. Variable 11

8.6.6. Creation of ENI Files and Download to the Controller

Perform the procedure provided in 8.6.6 Creation of ENI Files and Download to the Controller.

I 8.7. Controller Settings

Perform the procedure provided in 8.7 Controller Settings.
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9. Appendix Troubleshooting

|9.1.

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
6.4 EtherCAT Communications
Setup.

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

Connect the Ethernet cable
correctly.

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

Check the 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
6.4.2 Distributed Clock Setup.

The servo task processing time
exceeds the set period.

Review the program or servo
frequency to adjust it, so that
the servo task processing time
does not exceed the period.
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I 9.2. How to Check for Errors

9.2.1. Checking the EtherCAT Status

You can check the EtherCAT status from System Setup of Power PMAC IDE and Diagnosis Mode
of Acontis EC-Engineer.

M System Setup of Power PMAC IDE

You can check the status of the EtherCAT master and slaves in the System Setup page of Power
PMAC IDE.

‘' PowerPMAC System Setup : Online[192.168.0.200:55H] o|BE| R

File  Database

-4 PowerPMAG (192.169.0.200)
48 Hardware Diagnosis

: r——
g o EtherCAT.

EtherCAT License Status: Mo License

EtherCAT Master type: ACONTIS

Browse to .eni file Browse Download ENI file
Slavestolus,
ECAT[®].5laveCount=1 - Mo Statug Error  Description
ECAT[B].TxTime=47
ECAT[®]-RxTime=38 OF |Nn | Slave_1001 [RE3D-KNOIL-ECT]

Ecat[@].Error=No Error

H Diagnosis Mode of Acontis EC-Engineer
You can check the status of the slaves in the Diagnosis Mode page of Acontis EC-Engineer.

= EC-Engineer [--] = & PS

File  Wiew MNetwork Settings Help

) 1 Diagnosis Mode

# Configuration Mode

Project Explorer Device Editor
~ @ Class-A Master <connected: General | Variables | ESC Register | EEPROM | Extended Diagnosis | DC Diagnosis | CoE Object-Dict(4][3)

| o Slave_1001 [R88D-KNO1L-ECT]

State Machine

Current State |0p |
Requested State |0p |
Init
Change State Pre-Op Safe-Op
Error State
Current No error
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Select Network then Network Mismatch Analyzer from the menu to verify the network configuration.

= Network Mismatch Analyzer @M

List of slaves

Please, compare the configured slaves with the connected slaves. If something is red, you have a
netwaork configuration mismatch!

Name Configured Slave Revision Alias | Network Slave Revision Alias
Slave_002 [R35  R83D-KNO1L-ECT [2]  0x00020001 0 RESD-KNO1L-ECT [2] | 0x00020001 | 1

Slave_003 [RE8 | RB3D-KNO1L-ECT [3] | 0x00020001 | O

Close

9.2.2. 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.

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

Status: Online[192.
Motor Status] Coordinate Status | MACRO Status ] ECAT Status
Global Status
Description Status Descripticn Status
AbortAll False HWChangeErr False
BufSizeErr False MoClocks False
ConfigLoadErr False ProjectlLoadErr False
Default False PwrOnFault False
FileConfigErr False WDTFault MNoFault
FlashSizeErr False
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M Motor Status

You can check deviation errors, limit errors, and other states of the motor.

| Description

AmpFault

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

HomelnProgress

® Motor not activated

Status

False
False
False
Plus

False
False
False
False
False
False
False
False
False
False
False

B Coordinate Status

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

Description Status
AmpEna False
AmpFault False
AmpWarn False
AuxFault False
BlockActive False
BlockRequest False
BufferWarn 0
CC3Active False
CCAddedArc False
CCMode Off
CCMoveType Dwell

|| CCOffReq False
|| ClosedLoop False
ContMotion False
Csolve False
DesVelZero False
Encloss False
EndDelayActive False
ErrorStatus MoError
FeedHold Off
FeFatal False
IEWE m False
e

Description
DtFault
InPos
LimitStop
MinusLimit
PhaseFound
PlusLimit
SoftLimit
SoftLimitDir
SoftMinusLimit
SoftPlusLimit
SpindleMotor
TraceCount
TriggerfMove
TriggerMotFound
TriggerSpeedSel

il Global Statusl MACRO Status l ECAT Status l

Description
LinToPviBuf
LookAheadActive
LockfheadChange
LookAheadDir
LookAheadFlush
LookAheadLookBack
LookAheadReCalc
LockAheadStop
LockfheadWrap
MinusLimit
MoveMode
PlusLimit
ProgActive
ProgProceeding
ProgRunning
SegEnabled
SegMove
SegMoveAccel
SegMoveDecel
SegStopReq
SharpCornerStop
SoftMinusLimit
SoftPlusLimit

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

»

Status
.False
False
False
Forward
False
False
False
False
False
False
LineCircle
False
False
False
False
False
Off
False
False
False
False
False
False -

m
—
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10. 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

Enabling the EtherCAT
network

Elements of low priority
I/O module

Slave elements

Error code of enabling
EtherCAT network

Status data structure
elements

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

Not supported

$ 9811000C: Invalid network
configuration

$ 9811002E: Disconnected network
connection

Not supported
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11. Revision History

Revision Revised date Revised content
code
01 July 1, 2016 First edition
02 April 10, 2023 Corrected mistakes.
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