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About Intellectual Property Rights and Trademarks

Microsoft product screen shots reprinted with permission from Microsoft Corporation.

Windows is a registered trademark of Microsoft Corporation in the USA and other countries.
EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation
GmbH, Germany.

Sysmac is a trademark or registered trademark of OMRON Corporation in Japan and other
countries for OMRON factory automation products.

Company names and product names in this guide are the trademarks or registered trademarks
of their respective companies.
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Related Manuals

To ensure system safety, make sure to always read and follow the information provided in all
Safety Precautions and Precautions for Safe Use in the manuals for each device which is
used in the system.
The table below lists the manuals provided by CKD Corporation (hereinafter referred to as
"CKD") and OMRON Corporation (hereinafter referred to as "OMRON"), which pertain to this

guide.
Manufacturer Cat. No. Model Manual name
OMRON W500 NJ501-H5HH NJ-series CPU Unit
NJ501-[]4 .
NJ501-[30[ Hardware User's Manual
NJ301-12[][]
NJ301-11][]
NJ101-10[][]
NJ101-90[][]
OMRON W535 NX701-17][] NX-series
NX701-16[][] CPU Unit
Hardware User's Manual
OMRON W578 NX1P2-11[][{(] NX-series
NX1P2-10(00 NX1P2 CPU Unit
NX1P2-90[10011
Hardware User's Manual
OMRON W501 NX?OH?HH NJ/NX-series
NX701-16 .
NXLP2-11[00[] CPU Unit
NX1P2-10[[0[0 Software User's Manual
NX1P2-90[1[01
NJ501-[15[][]
NJ501-[14111 X
NJ301-12[][] CPU Unit Built-in EtherCAT® Port
NJ301-11[]] User's Manual
NJ101-100][]
NJ101-90[]]]
OMRON W504 SYSMAC-SE2[]I Sysmac Studio Version 1
Operation Manual
CKD SMF-2006-A | AX9000TS/TH/XS INSTRUCTION MANUAL ABSODEX
AX SERIES
TS TYPE TH TYPE XS TYPE
CKD SMF-2012-A | AX9000TS/TH-U5 Instruction Manual ABOSODEX AX
Series
TS type TH type EtherCAT specification
CKD SMF-2005-A | - INSTRUCTION MANUAL ABSODEX

AX Tools for Windows®
Common for TS-Type, TH-Type,
MU-Type and XS-Type Drivers
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2. Terms and Definitions

Term

Explanation and Definition

PDO communications

(Communications using
Process Data Objects)

PDO communications is used for constant data exchange
between a master and slaves.

PDO data (i.e., /O data that is mapped to PDOSs) that is
allocated in advance is input and output each EtherCAT
process data communications cycle (i.e., the task period of
primary periodic task).
The NJ/NX-series Machine Automation Controller uses PDO
communications for commands to refresh 1/O data in a fixed
control period, including 1/0O data for slave units and the position
control data for servomotors.

It is accessed from NJ/NX-series Machine Automation
Controller in the following ways.

* With device variables for EtherCAT slave /O

* With axis variables for a servo drive and an encoder input

slave to which an axis is assigned

SDO communications

(Communications using
Service Data Objects)

SDO communications is used to read and write specified slave
data from a master when required.

The NJ/NX-series Machine Automation Controller uses SDO
communications for commands to read and write data, such as
for parameter transfers, at specified times.

The NJ/NX-series Machine Automation Controller can
read/write the specified slave data (parameters and error
information, etc.) with the EC_CoESDORead (Read CoE SDO)
instruction or the EC_CoESDOWrite (Write CoE SDO)
instruction.

Slave unit

There are various types of slaves such as servo drives that
handle position data and I/O terminals that handle bit signals.

A slave unit receives output data sent from a master, and sends
input data to a master.

Node address

A node address is an address to identify a unit connected to
EtherCAT.

ESI file

(EtherCAT Slave Information
file)

An ESI file contains information unique to EtherCAT slave units
in XML format. You can load an ESI file into the Sysmac Studio,
to allocate EtherCAT slave process data and make other
settings.
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3. Precautions

1)

)

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

To ensure system safety, make sure to always read and follow the information provided in
all Safety Precautions and Precautions for Safe Use in the manuals for each device
which is used in the system.

The user is encouraged to confirm the standards and regulations that the system must
conform to.

It is prohibited to copy, to reproduce, and to distribute a part or the whole of this guide
without the permission of OMRON Corporation.

The information contained in this guide is current as of May 2017. It is subject to change
for improvement without notice.

The following notations are used in this guide.

Indicates a potentially hazardous situation which, if not avoided,

A WARNING may result in minor or moderate injury, or may result in serious

injury or death. Additionally there may be significant property
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 proper operation and performance.

@ Additional Information

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

Symbol

The filled circle symbol indicates operations that you must do.
The specific operation is shown in the circle and explained in the text.
This example shows a general precaution for something that you must do.
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4. Overview

Overview

This guide describes procedures for connecting a CKD ABSODEX Driver AX9000TS/TH-U5
(hereinafter referred to as the "ABSODEX Driver") to an OMRON NJ/NX-series Machine
Automation Controller (hereinafter referred to as the "Controller") via EtherCAT and for
checking their communication status.

The explanations given in this guide assume the use of NJ-series Controllers.

Refer to Section 6. EtherCAT Settings and Section 7. EtherCAT Connection Procedure to
understand setting methods and key points to perform PDO Communications via EtherCAT.
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5. Applicable Devices and Device Configuration

I 5.1. Applicable Devices
The applicable devices are as follows:

Manufacturer Name Model

OMRON NJ/NX-series CPU Unit NX701-17[][]
NX701-16[][]

NX1P2-11[000
NX1P2-10[000
NX1P2-90[]001
NJ501-[I5[[]
NJ501-[J4[][]
NJ501-[13(][]
NJ301-12[][]
NJ301-11[][]
NJ101-10[][]

NJ101-90[][]
CKD ABSODEX Driver AX9000TS/TH-U5
CKD Actuator AX-T Series

IE' Precautions for Correct Use

In this guide, the devices with models and versions listed in 5.2. Device Configuration are
used as examples of applicable devices to describe the procedures for connecting the
devices and checking their connections.

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

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

@ Additional Information
This guide describes the procedures for establishing the network connections.
It does not provide information on operation, installation, wiring method, device functionality,
or device operation, which is not related to the connection procedures.
Refer to the manuals or contact the device manufacturer.

@ Additional Information
Contact CKD Corporation for Actuators connectable to the ABSODEX Driver.
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I 5.2. Device Configuration

This guide describes the connection procedures using an NJ-series Controller.
The hardware components to reproduce the connection procedures in this guide are as

follows:

NJ501-1500

Personal computer
(Sysmac Studio and
AXTools installed,

OS: Windows 7)

. USB cable

SRR\ RS232C-0P

(Built-in EtherCAT port)

AX9000TS-U5

Ethernet cable

External power supply
AX4009T

Manufacturer Name Model Version
OMRON NJ-series CPU Unit NJ501-1500 Ver.1.13

(Built-in EtherCAT port)
OMRON Power Supply Unit NJ-PA3001
OMRON Sysmac Studio SYSMAC-SE2[][[] Ver.1.17
- Personal computer -

(OS: Windows 7)
- USB cable -

(USB 2.0 type B connector)
OMRON Ethernet cable (with industrial XS5W-T421-[IM[]-K

Ethernet connector)
CKD RS-232C cable AX-RS232C-9P
CKD ABSODEX Driver AX9000TS-U5 Rev.0x0000

0001
CKD Actuator AX4009T
CKD AXTools - V2.13
CKD ESI file CKD_ABSODEX_ECAT_161
206.xml

- External power supply (24 VDC) | -

IE' Precautions for Correct Use

Prepare the ESI file listed above beforehand.

To obtain the ESI file, contact CKD Corporation.

IE' Precautions for Correct Use

The connection line of EtherCAT communications cannot be shared with other Ethernet

networks.

Do not use devices for Ethernet such as a switching hub.
Use an Ethernet cable (double shielding with aluminum tape and braiding) of Category 5 or
higher, and use a shielded connector of Category 5 or higher.

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

(o3}
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IE' Precautions for Correct Use

Update Sysmac Studio to the version specified in this Clause 5.2. or to a higher version.

If you use a version higher than the one specified, the procedures and related screenshots
described in Section 7. and subsequent sections may not be applicable.

In that case, use the equivalent procedures described in this guide by referring to the Sysmac
Studio Version 1 Operation Manual (Cat. No. W504).

Additional Information

For specifications of Ethernet cables and network wiring, refer to Section 4. EtherCAT
Network Wiring of the NJ/NX-series CPU Unit Built-in EtherCAT® Port User's Manual (Cat.
No. W505).

Additional Information

For external power supply specifications, refer to the Instruction Manual ABSODEX AX
Series TS type TH type EtherCAT specification (SMF-2012-A).

Additional Information

The system configuration in this guide uses USB for the connection between the personal
computer and the Controller. For information on how to install the USB driver, refer to A-1
Driver Installation for Direct USB Cable Connection of the Sysmac Studio Version 1
Operation Manual (Cat. No. W504).

For NX1P2 Controllers, there is no need to install the USB driver because they do not have a
USB port.

Additional Information

The NX1P2 Controller, if used, should be connected to your personal computer with an
Ethernet cable. For information on how to connect the cable, refer to 6-2 Going Online with a
Controller of the Sysmac Studio Version 1 Operation Manual (Cat. No. W504).
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6. EtherCAT Settings

This section describes the parameters and device variables that are all defined in this guide.
Hereinafter, the ABSODEX Driver is referred to as the "slave unit" in some descriptions.

I 6.1. Parameters

The parameters required for connecting the Controller and the ABSODEX Driver via EtherCAT
are shown below.

Name Item Set value
ABSODEX Node address (set in AXTools) 1
Driver Setting of Device ID to Station Alias register | Set (Default)
Controller Priority-4 Primary Periodic Task 1ms (Default)

IE' Precautions for Correct Use

Set Period/Execution Conditions to 1ms or more for the Controller's primary periodic task
because the minimum task period of the ABSODEX Driver is 1ms.
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I 6.2. Device Variables

The PDO communications data with the ABSODEX Driver are assigned to the Controller's
device variables.

The device variable names and data types are shown below.

mOutput area (Controller to ABSODEX Driver)

Device variable name Data type Bit Description
E001_1st_Receive_PDO_Mapping | UDINT 0to3 Program number selection input (bits 0 to 3)
_Input_signal_1_2001_01 4 Program number setting input, second digit/:

Program number selection input (bit 4)
5 Program number setting input, first digit/
Program number selection input (bit 5)
6 Reset input
7 Origin return command input
8 Start input
Servo-on input/
9 ;
Program stop input
10 Ready return input/
Continuous rotation stop input
11 Answer input/
Position deviation counter reset
12 Emergency stop input
13 Brake off input
14 Jog operation input (CW direction)
15 Jog operation input (CCW direction)
16. 17 Reserved/
' Travel unit selection input (bits 0 and 1)
18 Reserved/
Travel speed unit selection input
19 Table operation, data input operation

Switching input

20to 31 | Reserved

E001_1st_Receive_PDO_Mapping | UDINT 0 Monitor output execution request
_Input_signal_2_2001_02 1 Command code execution request
2to 31 Reserved

E001_1st_Receive_PDO_Mapping | DINT - Monitor code 1
_Input_data_1 2003 01

E001_1st_Receive_PDO_Mapping | DINT - Monitor code 2
_Input_data_2 2003 02

E001_1st_Receive_PDO_Mapping | DINT - Monitor code 3
_Input_data_3 2003 03

E001_1st_Receive_PDO_Mapping | DINT - Monitor code 4
_Input_data 4 2003 04

EO001 1st Receive PDO_Mapping | DINT - Monitor code 5
_Input_data 5 2003 05

EO001 1st Receive PDO_Mapping | DINT - Command code
_Input_ command 1 2003 06

EO001_1st_Receive_PDO_Mapping | DINT - Written data
_Input_command_2_2003_07 /A code or P code

EO001 1st Receive PDO_Mapping | DINT - Data designation
_Input_command 3 2003 08 /F code
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mInput area (ABSODEX Driver to Controller)

_ Output_ command_3 2007 08

Device variable name Data type Bit Description
E001_1st_Transmit_PDO_Mapping | UDINT Oto7 M code output (bits 0 to 7)
_OUtpUt_S|gna|_1_2005_01 8 |n_positi0n Output

9 Positioning completion output
10 Start input wait output
11,12 Alarm outputs 1 and 2
13 Indexing-in-progress output 1
/Origin position output
14 Indexing-in-progress output 2
/Servo state output
15 Ready state output
16 Segment position strobe output
17 M code strobe output
18 to 31 | Reserved
EO001 1st Transmit PDO_Mapping | UDINT 0 Monitoring
_Output_signal_2_2005_02 1 Command code execution complete
2to 31 Reserved
EO001_1st_Transmit_PDO_Mapping | DINT - Monitor data 1
_Output_data 1 2007 01
EO001_1st_Transmit_PDO_Mapping | DINT - Monitor data 2
Output data 2 2007 02
EO001_1st_Transmit_PDO_Mapping | DINT - Monitor data 3
_Output_data_3 2007_03
E001_1st_Transmit_PDO_Mapping | DINT - Monitor data 4
_Output_data_4 2007_04
E001_1st_Transmit_PDO_Mapping | DINT - Monitor code 5
_Output_data 5 2007_05
E001_1st_Transmit_PDO_Mapping | DINT - Response code
_Output_command_1_2007_06
E001_1st_Transmit_PDO_Mapping | DINT - Loaded data
_Output_ command_2_ 2007 _07
E001_1st_Transmit_PDO_Mapping | DINT - Reserved

@ Additional Information

For details on the assignment of the input and output areas, refer to 3.2. Input/Output of the
Instruction Manual ABSODEX AX Series TS type TH type EtherCAT specification

(SMF-2012-A).

Additional Information

The device variables are automatically named from a combination of the device names and

the port names.

The default device names are "E" followed by a serial number that starts from 001.

10
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EtherCAT Connection Procedure

This section describes the procedures for connecting the Controller and the ABSODEX Driver
via EtherCAT. The explanations of the procedures for setting up the Controller and the

ABSODEX Driver given in this guide are based on the factory default settings.

For the initialization, refer to Section 8. Initialization Method.

| 7.1. Work Flow

Take the following steps to connect the Controller and the ABSODEX Driver via EtherCAT to

perform PDO communications.

7.2. CKD ABSODEX Driver Setup

|

7.2.1. Hardware Settings

!

7.2.2. Parameter Settings

!

7.3. Controller Setup

!

7.3.1. Starting Sysmac Studio and
Installing the ESI File

|

7.3.2. Setting up the EtherCAT
Network Configuration

|

7.3.3. Setting the Device Variables

!

7.3.4. Transferring the Project Data

!

7.4. EtherCAT Communication
Status Check

l
7.4.1. Checking the Connection
Status
l

7.4.2. Checking the Sent and
Received Data

Set up the CKD ABSODEX Driver.

Connect the cables to the ABSODEX Diriver.

Set the parameters for the ABSODEX Diriver.

Set up the Controller.

Install the ESI file for the ABSODEX Driver in Sysmac
Studio.

Set up the EtherCAT network configuration.

Set the device variables to use for the slave unit.

Transfer the project data created in Sysmac Studio to
the Controller.

Confirm that PDO communications performs normally
via EtherCAT.

Check the connection status of the EtherCAT network.

Check that the correct data are sent and received.

11
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I 7.2. CKD ABSODEX Driver Setup
Set up the CKD ABSODEX Driver.

7.2.1. Hardware Settings
Connect the cables to the ABSODEX Diriver.

IE' Precautions for Correct Use

Make sure that the power supplies are OFF when you set up.
If either of them is ON, the settings described in the following steps and subsequent
procedures may not be applicable.

1 Make sure that ABSODEX
Driver and the external power
supply are OFF.

2 Check the position of the
connectors on ABSODEX Driver ~ Main power
. . POWER [] O
by referring to the figure on the CHARGE O ’m‘ o

(CK[D)7 ABSODEX fivés
LA i /ljifimgs

MON,

RS-232C
connector

right. Control power i =

o CN4

Actuator output A \Resolv?r cable
terminal \ 19 L connector

Safety function
terminal

/ EtherCAT
connector
__— Emergency stop
terminal

~—~— Brake terminal

3 ConnectActuator to Resolver i CNa B .
cable connector with a E 2
dedicated resolver cable. ﬁ Resolver cable
+ 51— ] L
ok s Actuator
=51 —| [B[] | :
- &
L [@
Connect Actuator to Actuator U |: — Motor cable
output terminal with a dedicated v ||| @ 'tﬁm
motor cable. W ‘ B
CNS — ] L

12
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4 Connect an Ethernet cable to Ethernet cable
EtherCAT connector (IN). I F . C
M L-'] b
3
i} ,_||
U
T | [

5 Connect an RS-232C cable =
between RS-232C connector on Personal RS-232C cable — h
ABSODEX Driver and the serial computer ] N
connector on Personal i 1
computer. L8]

6 Check that the safety function is
invalidated. F +s1

+s2 || T
*Since the intention of this guide %‘- _s1 3
is to verify the network 3 1
connection, the safety function
is left invalid. —8 —s2
[E

*Refer to 3.2.6. Wiring for Safety *A jumper is connected to Safety function terminal to
invalidate the safety function when ABSODEX Driver is

Function of the INSTRUCTION
MANUAL ABSODEX AX

SERIES TS TYPE TH TYPE shipped from the factory.

XS TYPE (SMF-2006-A) for
wiring to Safety function
terminal.

7 Wire External power supply to

Emergency stop terminal.
External

*Refer to 2.3.1. Wiring of power supply

Emergency Stop Input (TB3) of
the Instruction Manual
ABSODEX AX Series TS type
TH type EtherCAT specification
(SMF-2012-A) for wiring to
Emergency stop terminal.

=

[+

(]

Bk +
BK=

L

13
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8 Wire AC power supply for

ABSODEX Driver to the
connectors of Main power and
Control power.

*For capacities of Main power
and Control power, refer to
Table 3.3 Power Supply and
Circuit Breaker Capacities in
3.2.2. Connection to Power

and Actuator (CN4, CN5) or 14.

DRIVER SPECIFICATIONS of
the INSTRUCTION MANUAL
ABSODEX AX SERIES TS
TYPE TH TYPE XS TYPE
(SMF-2006-A).

*For wiring to Main power and
Control power, refer to 3.2.2.
Connection to Power and
Actuator (CN4, CN5) of the
INSTRUCTION MANUAL
ABSODEX AX SERIES TS
TYPE TH TYPE XS TYPE
(SMF-2006-A).

Main power

e

|

Lz || @

[

My G

A Control power

AC power supply

14
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7.2.2. Parameter Settings
Set the parameters for the ABSODEX Driver.

M Precautions for Correct Use

Refer to 5.5.4. Main Power Supply Sequence of the INSTRUCTION MANUAL ABSODEX AX
SERIES TS TYPE TH TYPE XS TYPE (SMF-2006-A) for information on the turn-on
sequence of the main and control power supplies to the ABSODEX Driver.

Turn ON ABSODEX Driver.

[N

2 Start AXTools.

AxTools

3 The New Dialog Box is
displayed. Select online.
Select the COM port number —{" Offline
intended for use from the — From a new file

pull-down list of Communication Driver type
port selection. Click OK.

— By opening a file

Open File

Communication port |COI".'1'I
selection

*If there is more than one serial
port on Personal computer,
display Windows Device File Action View Help
Manager and select the same S YEEL 8| 2
port as the communications
port number under Ports (COM

> -F Metwork adapters

&LPT) where ABSODEX Driver > % E°:“;';OD“:“ETPH
is connected. Pl i sl
(COMl in this example) ? Communications Port{{COML

15



2026/6/30 DiSCQ rktlilgy\egmnection Procedure

4 A confirmation dialog box is
displayed. Check the contents
and click OK.

5 AXTools starts.

e | Set Tuning W) Ese  Maonaot
—
w HR* S g
§ recertvve | Faagn > O
Mewlld Openi) Sawe® Save Window
At
o

6 Select the Set Tab.
The View of the Set Tab is [ @

Home I Setl Tuning Edit Monitor

disDIayed' = @SelectLanguage
Select Field Bus setting from ?ﬂ ?@ ? ﬁ {

the Ribbon Menu, then select Set  Connect Disconnect || leld Sus Assc
EtherCAT setting. Communication Port [C] cc-Link
P] PROFIBUS_DP setting
............. -ciie | D] DeviceNet
J5]| thercar setting
Conne [EI) EtherMet/IP setting

@ EtherCAT setting
Configure the EtherCAT setting.

7 The EtherCAT register Dialog
Box is displayed.
Make the following settings.
Device ID: 1
Setting of Device ID to Station
Alias register: Set

Set (ABSODEX)

Close

Device ID - [E

il

Setting of Device ID to Do not set
Station Alias register : = Select "Set" normaly.

EtherCAT register : Iggm 0001 (HEX)

Click Set (ABSODEX). 65537

16
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8 A confirmation dialog box is

displayed. Check the contents
and click OK.

EtherCAT register setting complete

o] Click Close to close the (EtherCAT register =)
EtherCAT register Dialog Box.
Device ID - | E[:
Setting of Device ID to & Set Do not set
Station Alias register: Select "Set" normally
EtherCAT register : Igggmgm (HEX)
|65537
10 Select the Home Tab.
The View of the Home Tab is ;
. _ Home Tuning Edit for
displayed.
Select Exit from the Ribbon D [E [E!
i _J Recent File
Menu to exit AxTools. New(h) Dpen O Save(s Save
As
File
11 Turn OFF ABSODEX Diriver.

17
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I 7.3. Controller Setup
Set up the Controller.

7.3.1. Starting Sysmac Studio and Installing the ESI File
Install the ESI file for the ABSODEX Driver in Sysmac Studio.
Install Sysmac Studio and the USB driver on your personal computer beforehand.

Connect the Ethernet cable to
1 <t Personal CPU Unit
the built-in EtherCAT port computer
Controller v
(PORTZ2) on Controller, and

connect a USB cable to the USB cable <— End Cover

peripheral (USB) port. As shown
in 5.2. Device Configuration,
connect Personal computer and
ABSODEX Driver to Controller.

2 Turn ON the external power
supply, Controller and
ABSODEX Driver.

3 Start Sysmac Studio.

Power Supply Unit ABSODEX

Ethernet cable Driver

*If the User Account Control Sysmac Studio
Dialog Box is displayed at start,
make a selection to start
Sysmac Studio.

4 Sysmac Studio starts.
Click Connect to Device.

Offline
. New Project
& Open Project

5 The Connect to Device Dialog e .
; - Connect to Device
Box is displayed. & Now Project oo
[ Open Project Select the device to connect.
Select Direct connection via & Import..  Conneclion type
. ) E--}- T zifyt;mzt;:n;uﬂ;:ct with the Device to use

USB in the Connection type _— et e U5

. @ Uirect connechion via tthemet
Field. Uncheck both Transfer @ Remole comection via USB

. . T () Elhfmet corm\gchon via a hub

from Device and Display the = License ¥ Connedtion seftings

¥ Operatien after Connection

Troubleshooting Dialog Box in e e e ting Do i
the Operation after Connection Connect
Field.

Click Connect.

18
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The dialog box on the right is fEmE

d|5p|ay9d . CheCk the Contents The CPU Unit has no name in the Controller.
. Do you want to write the project's CPU Unit name [new_Controller_0] and continue the processing?
and click OK.

| 0K ]Cancel

*The contents of the dialog box
vary depending on the status of
Controller. Check the contents
and click on an appropriate
button to proceed with the
processing.

The dialog box on the right is
displayed. Check the contents
and click OK.

Sy seuso SN

Successfully completed.

The Auto Connect Project
Dialog Box is displayed online.
When an online connection is
established, a yellow bar is
displayed under the toolbar.

The following panes are

displayed in this window. =

Multiview .
Left: Multiview Explorer Edit Pane Cc;?;:ﬁ!er
Top right: Toolbox Pane

Bottom right: Controller Status Pane
Top middle: Edit Pane

The following tabs are displayed
in the bottom middle of this
window.

Output Tab Build Tab
Page Page

Output Tab Page
Build Tab Page

Additional Information

For details on the online connections to the Controller, refer to Section 6. Online Connections
to a Controller of the Sysmac Studio Version 1 Operation Manual (Cat. No. W504).

Double-click EtherCAT under Multiview Explorer
Configurations and Setup in

-1
the Multiview Explorer. new Controller 0. v ‘ l ‘

Ll Configurations and Setup
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10 The EtherCAT Tab Page is

&

displayed in the Edit Pane.
Mode Address|Network configquration

11 Right-click Master and select Fim

Node Address|Network confiquration

Display ESI Library.

White Slave Node Address

Compare and Merge with Actual Network Configuration
Get Slave Serial Numbers

Display Diagnosis/Statistics Information
Display Production Information

Display Packet Monitor

12

Display ESI Library
T_he ESI leréry Dlaloq Box is IM—|EEFT
displayed. Click the this folder . R

- =
link. Omron 3G3AX-MX2-ECT

Omron 3G3AX-RX-ECT
. O CIIW-ECT:
When the Explorer starts, click mren ac
Close to close the dialog box. To add or delete an ESI file. exit from this software, and then add/
delete the fil from . The change will be applied after
restarting thi

Close

13

The Explorer starts, and a folder ST 00 o)

is opened, allowing you to install \

CKD_ABSODEX_ECAT_16120 Organize = & Open - Mew folder 3 ~ 0O @
6.xml to this folder.

Y Favorites E| | | CKD_ABSODEX_ECAT _161206.xml |

& Downloads
%;-_-_I Recent Places
Bl Desktop

- Libraries
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14 Select Exit from the File Menu

. . File Edit Wi Insert  Projec
to exit Sysmac Studio. . _—

Close

*You need to restart Sysmac Save Ctrl+5
Studio after installing the ESI Save As...

file. Save As Mew Mumber...

Page Settings...
| Print.. Cirl+P

Exit

A dialog box is displayed
confirming whether to save the

: r |
project. If you do not need to ﬂ Do you wish to save the Project before exiting?

Auto Connect Project

save it, click No.

Yes | Mo |Car11:e|

15 In the same way as steps 3 to
11, restart Sysmac Studio and

opay e ST BR0S g est ooy N

Box.

. Omron ZW-CE1x
Click the + Button of & CKD ABSODEX ECAT 161206
CKD_ABSODEX_ECAT_16120 AXD000TS-US Revix00000001 (AX9000TS-US)

6 to check that AX9000TS-U5 AXIODOTH-US Rev:0x00000001 (AXI000TH-LS)

Rev:0x00000001 To add or delete an ESI file, exit from this software, and then

.. add/delete the file to/from . The change will be
(AX9000TS-U5) is displayed. applied after restarting this software.

Close

Check that an exclamation mark
(warning) is not displayed.

Click Close.

M Precautions for Correct Use

If an exclamation mark (warning) is displayed for the ESI file, check the name of the ESI file
and obtain the ESI file with a correct name. If an exclamation mark (warning) is displayed
even when the name of the ESI file is correct, the file may be corrupted.

In that case, contact the device manufacturer.
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Setting up the EtherCAT Network Configuration

Set up the EtherCAT network configuration.

1 Right-click Master on the

EtherCAT Tab Page of the Edit
Pane, and select Compare and
Merge with Actual Network
Configuration.

*If the EtherCAT Tab Page is not
displayed in the Edit Pane, take
step 9 in 7.3.1. Starting
Sysmac Studio and Installing
the ESI File to display.

A screen is displayed stating
"Get information is being
executed".

EtherCAT x
Node AddressiNetwork configuration

Wiite Slave Node Address

Compare and Merge with Actual Network Configuration

Get Slave Senal Numbers

L1
[ B Get informatini ===

The Compare and Merge with
Actual Network Configuration
Dialog Box is displayed.

The node address 1 and
AX9000TS-U5 Rev:0x00000001
are added to the Actual network
configuration after the
comparison.

Click Apply actual network
configuration.

The dialog box on the right is
displayed. Check the contents
and click Apply.

The dialog box on the right is
displayed. Check the contents
and click Close.

. B Apply actual network configuration
Do you apply the actual network configuration to the network configuration on Sysmac Studio?

Apply Cancel

[ (8| Actual Network Configuration Apply Rest

The network configuration on Sysmac Studio is the same as the actual network configuration.

Close
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4 As a node address 1 slave, Compare and Merge with Actual Network Cunﬁgumtiu-

E001 AX9000TS-U5
Rev:0x00000001 is added to the
Network configuration on

Sysmac Studio. @

Node AddressINetwork configuration on Sysmac Studio

= | Master

T Sl E001
AXS000TS-US Rev:0x00000001

Check that the data above is
added. Click Close.

Close

5 The node address 1 and EO01
AX9000TS-U5 Rev:0x00000001
are added to the EtherCAT Tab MNode Address|MNetwork configuration
Page of the Edit Pane. = | Master

TS EOD1L
AXS000TS-US ReviOx00000001
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7.3.3. Setting the Device Variables
Set the device variables to use for the slave unit.

Select Offline from the
Controller Menu.

The yellow bar under the toolbar

B = ™

disappears.
2 Select the device with node
Node Address|Network configuration
address 1 added on the ‘ = i e
) TS : ‘ Device name
EtherCAT Tab Page in I R ot
Revision
Sub-Clause 7.3.2. o
Senial Number )
Check that the device name is 1o Recae DB Mopping

15t Receive PDO Mapping -~

EO001 s Receive PDO Mapping—
' 2

Receive PDO Mapping—-
Receive PDO Mapping -~
Receive PDO Mapping -
Receive PDO Mapping---
Receive PDO Mapping--

*The device name can be SRS
changed as desired.

0x2007:08 15t Transmit PDO Mappin---
Edit PDO Map Settings

Enable Distributed Clock Disabled {Free Rur) v

Shift Time Setting Disabled

Reference Clock Exist

Setting Parameters

Backup Parameter Settings  —

3 Double-click Task Settings L Configurations and Setup
under Configurations and C

Setup in the Multiview Explorer.

& Cam Data
[* Event Settings

4 The Task Settings Tab Page is - . —

displayed in the Edit Pane. /
| Task Type | Task Name |Period/Execution Conditions

Check that 1ms is set in the
Period/Execution Conditions N Priority-4 Primary Periodic Task m Ims v

Column for Priority-4 Primary
Periodic Task.

5 Double-click I/O Map under v

Configurations and Setup in P i EtherCAT
the Multiview Explorer. B = CPU/Expansion Racks

-
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-~

6 The I/O Map Tab Page is J
diSpIaye d in the E dl t Pane. siti V!‘F‘H-‘ﬂ"’\TNﬂsz(nnﬁgumﬁnn Description |R/W| Data Type | Variable | Variable Comment | Variable Type

¥ AX9000TS-US

1st Transmit PDO Mapping_Output cc
1st Transmit PDO Mapping_Output cc

Check that Nodel is displayed SR B
15t Receive PDO Mapping Input signz W

H HY 1st Receive PDO Mapping_Input data W
in the Position Column and that 12t Receve PO Mapeina gt e -
.. . 1st Receive PDO Mapping_Input data w

the added slave unit is dISplayed 15t Receive PDO Mapping Input data W
15t Receive PDO Mapping Input data %

in the Port Column. Y - o
15t Receive PDO Mapping Input W

R

. R

*To manually set a variable ; o 8
name for the slave unit, click an T -
entry cell in the Variable e T e -
Co|umn and enter a name. 1st Transmit PDO Mapping_Output cc :
R

7 Right-click Nodel and select
Create Device Variable.

Search
v Expand/Collapse All

Create Device Variable

8 The variable names and types

1,15t Recenve POO, Mapping Input signal_1, 2001 01 ZIckel Varat
are Set E001_15t_Recewe_POU_Mapping_Input_sgnal_2_2001_0F Gickal Vanabies)
D01_1st_Arcewe, POO_Mappeng input_dsts_L_1003_01 STk U arabies]
[[001_1st_Recewe POO_Msppirg inpat_dsta_2_2003 02 TEa Varabies
E031 1st Receve PCO Mapping Input di 2003 03 Hobel Varabies|
115t _Recewe_POU_Mapping_Inpt_dar, 308 Gickal Varabies)
1_Tut_Rrcewe_FOO_Mappina inpul_data_s_J003_05 Gickal Vvt
0 1_Lot_Recerve_POO_ Mapging Input_command_1_2003_06 lctal Vanabies |
01 Lst_Recewe_POU_Mepping Input_command_2_2003 07 Sicksl Varabie:
EQ01 Lst Pecene PDO, Mapping Input command 2 2003 02 Sloksl Varables|
1_Tst_Tranamnd_PD0,_Mapgpme_Cutpol_sagnal_1_2005_01 Slckal Varabics)
[E001_Lst_Transmit FOC_Mapwing Quipat_signal 22005 02 el Vanakées |
TH01_Let_Trarsmnit_PO0_Mapping_CUtput_dm 0L ZICEa Varakied|
E571_1et_Transmit PDD_Mapping Outpet, aan 3 STckal Varakies
[E001_151_Traramni_PO0_Mapgineg,_ Dutpol_as X Zloksl Varabied
001_Lst_Transmit_PDC_Mapwing Output data_4_2007 04 sl Varabie|
[EO01_Lst_Transmn_PD0_Mapping_Outpot_dsta_5_2007 05 STcEal Varatie:
Slckal Varakles|
Glckal Varabies)

Ikl Varakh

@ Additional Information
The device variables are automatically named from a combination of the device names and
the port names.
The default device names are "E" followed by a serial number that starts from 001.

@ Additional Information

In this guide, device variables are automatically named for each unit (each slave).
They can also be manually named for each port.
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7.3.4. Transferring the Project Data
Transfer the project data created in Sysmac Studio to the Controller.

/A WARNING

Regardless of the operating mode of the CPU Unit, devices or machines may
perform unexpected operation when you transfer any of the following data from
Sysmac Studio: a user program, configuration data, setup data, device
variables, or values in memory used for CJ-series Units.

Always confirm safety at the destination node before you transfer the project
data.

/A WARNING

If you use EtherCAT slaves, check the specifications of those slaves in manuals
or other documentation and confirm that the system will not be adversely
affected before you transfer parameters.

After you transfer the project data, the CPU Unit restarts, and communications
with the slave unit is cut off. During the period, the outputs of the slave unit
behave according to the slave unit settings. The time that communications is cut
off depends on the EtherCAT network configuration.

Before you transfer the project data, confirm that the slave unit settings will not
adversely affect the device.

1 Select Check All Programs

. Project Contreller Simulation Toc
from the Project Menu.

Check All Programs F7
Check Selected Programs Shift+F7

2 The Build Tab Page is displayed. [g 4
Check that "0 Errors" and "0
Warnings" are displayed.

3 Select Rebuild Controller from

] Project Controller Simulation Toc
the Project Menu.

Check All Programs F7
Check Selected Programs Shift+F7

Build Controller F&

Rebuild Controller

26



2026/6/30 DiSCQ rltllgykegmnection Procedure

The dialog box on the fightis ' sumecsuo_ NG

displayed. Confirm that there is P
9 When you execute the Rebuild operation, all programs will be rebuilt.

no prObIem, and click Yes. H It may take time to complete the operation. Do yeu wish to continue?

| Yes No

Check that "0 Errors" and "0 Build
Warnings" are displayed on the

Build Tab Page. Uescription Program | Location

Select Online from the

Controller  Simulation Tools Help
Controller Menu. |

Communications Setup...

Change Device

COnline Ctrl+W

When an online connection is <L
established, a yellow bar is
displayed under the toolbar.

Select Synchronization from Controller Simulation Tools Help
the Controller Menu. I

Offline Crl+Shift+W

Synchronization Crl+M

The Synchronization Dialog Box
is displayed.

o r: Data Name ate Date | Controller: Update Date | Controller: Data Mame Compare
Check that the data to transfer ‘ * T :
(NJ501 shown on the right) is
selected.

[ Bi| Synchronization EE

rred when this option is changed.

Click Transfer To Controller.

*After executing "Transfer To ) e
Controller", the Sysmac Studio
data is transferred to
Controller, and the data is Transfer To Gonroller
synchronized. —
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The dialog box on the right is =z 209090902 2Z2Z2Z2Z2@232322Z0 e

. . . Canfirm that there is no problem if the controller operation is stopped.
displayed. Confirm that there is The aperating mode will be changed to PROGRAM mode. Then, EtherCAT slaves will be reset and forced
freshi ill be cancelled.

no problem s and CI|Ck Yes . that you want to execute the transfer?{Y/N)

A screen is displayed stating

Synchronizing...
"Synchronizing". o

Cancel

The dialog box on the right is
displayed. Confirm that there is
no problem, and click No.

Confirm that there is no problem if the controller operation is started.
The operating mode will be changed to RUN mode.

Do you want to continue?{Y/N)

*Do not return to RUN mode.

Check that the synchronized
data is displayed with the color
specified by "Synchronized" and
that a message is displayed
stating "The synchronization

8| Synchronization

process successfully finished".
Confirm that there is no
problem, and click Close.

*A message is displayed stating
"The synchronization process
successfully finished" if the
Sysmac Studio project data
coincides with the Controller
data.

*If the synchronization fails,
check the wiring and repeat
from step 1.
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I 7.4. EtherCAT Communication Status Check
Confirm that PDO communications performs normally via EtherCAT.

7.4.1. Checking the Connection Status
Check the connection status of the EtherCAT network.

1 Check with LED indicators on
Controller that PDO
communications via EtherCAT
performs normally.

1 i

The LED indicators in normal status N LP
|

PORTI |
EtherNetiP —— NETERR
L L LINKIACT

are as follows:

NET RUN: Green lit e |[ T L)
oy e - ‘ Built-in EtherCAT port (PORT2)

NET ERR: Not lit Er A | ner
LINK/ACT: Yellow flashing \g—
) NP Operation indicators
*The NX-series Controllers also for the Built-in EtherCAT port
have the same LED indicator
status.

2 Check the LED indicators on
ABSODEX Diriver. / L/AIN

The LED indicators in normal status

ERR
are as follows:

RUN: Green lit T

ERR: Not lit
L/A IN: Green blinking

RUN

Ly = 0
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7.4.2. Checking the Sent and Received Data
Check that the correct data are sent and received.
In this procedure, the ABSODEX Driver receives a request from the Controller to output
"Current position" (unit: pulse) (hereinafter referred to as "the Current position (pulse)"), and
the value of the Current position (pulse) that is outputted by the ABSODEX Driver is confirmed
by the Controller.

If you change the variable values on a Watch Tab Page when Sysmac Studio is
online with the CPU Unit, the devices connected to Output Units may operate
regardless of the operating mode of the CPU Unit.

Always ensure safety before you change the variable values on a Watch Tab
Page when Sysmac Studio is online with the CPU Unit.

1 Select Watch Tab Page from the - : : -
View Insert Project Controller Simulation Tools

View Menu.

Multiview Explorer Alt+1
Toolbox Alt+2
Output Tab Page Alt+3
| Watch Tab Page Alt+4
I
2 Select the Watch1 Tab. Watch1 v 1 x

| Online value | Modify |Comment | Data type |AT | Display format |l

[[nput Name... |

Ecutp_m & Build [z3 (Project) |:

3 Click Input Name and enter the
following variable names for
monitoring.

EO001_1st Receive_PDO_Mappin Mame

g_Input_data_1_2003_01
(Monitor code 1)
E001_1st_Receive_PDO_Mappin  Fga01_ist Transmit_ PDO_Mapping_ Output_data_1_2007_01
g_Input_signal_2 2001 02 e e
(Bit 0: Monitor output execution
request)
EO001_1st Transmit PDO_Mappi
ng_Output_data_1 2007_01
(Monitor data 1)
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4 Select the display format for each
variable as follows:
EO001_1st Receive_ PDO_Mappin
E001_1st Receive PDO_Mapping_ Input_data 1_2003_01 Decimal

g_l npUt_d ata—1_2003—01: . E001 1st Receive PDO_Mapping_Input_signal_2_2001_02 . Binary v
Decimal  [E507 1=t Transmit PDO. Mapping. Output data. 1200701 Decimal ¥
E001_1st Receive_PDO_Mappin
g_Input_signal_2_2001_02:
Binary
EO001_1st Transmit PDO_Mappi
ng_Output_data_1 2007_01:
Decimal

Display format |

5 Check that the following online
values of the variables are
displayed. Mame [

E001_1st Receive_ PDO_Mappin
g_Input_data_1_2003_01: 0
E001_1st_Receive_PDO_Mappin |E001_ist Transmit PDO_Mapping_ Output_data_1_2007_01
g_Input_signal_2_2001_02:
0000 0000 0000 0000
0000 0000 0000 0000
EO001_1st Transmit PDO_Mappi
ng_Output_data_1 2007_01: 0

Online value

0
Q000 0000 0000 0000 0O00 0000 D000 O0O0

0
{ ¢

Ribbon Menu in the View of the l Home  Set  Tuning  Edit
Monitor Tab. ! @ @ @ 2]/ signal status display @ Servo On-Off
x Alarm reset
. | AxIO AxSpeed  AxFFT -
*If AXTools is not started, refer to || Function Function Function || [T Terminal®
7.2.2. Parameter Settings to start Function selection Tool ABSODEX control
AXTOO'S’ then.ConneCF to TITS typel x?tzznt{r:::r:::l of the motion
ABSODEX Driver again. e mode.
7 The Operation order menu Window  [Seeston oreer mens
. . 1page |2page | Gain
is displayed. fzveplenn | _
- | Automate oparaiion staring | N Pressmupsrauo.n S‘K:iﬁer ey <tom it
Check the value of Current position i e
. . Automatic operation sf in
(Actuator) in the Present operation e eyt seppis |
Sltu atlon ) Select program number | Operation mode : Servo off
Selectnumber 0
(540671 pulses in this example) B Sy
swoonor | | | tenaon
(Actuator) 359.999 Deg
Alarm reset | (User) 4 Pulse
Display of operation situation | Usen) : oo Degres
Position deviation amount : 0 Pulse
Close | Actuator temperature rise : 00 Celsius
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8

On the Watch Tab Page of Sysmac | Online value | Modify |
Studio. enter 3 in the MOdlfy Column E001_1st Receive PDO_Mapping Input_data 1 2003 01 |0 3
for EOO1_1st Receive PDO

Mapping_Input_data_1 2003 01.

L1

The online value of EO01_1st

| Online value | Modify |
Receive_PDO_Mapping_Input_data |E001_ist Receive PDO_Mapping_Input_data_1 2003 01 {2 3|

_1 2003 01 changesto 3.

*For the above mentioned variable
(Monitor code 1), set the code No.
of the monitored item that you want
to fetch into Monitor data 1.

The code No. 3 is set in this guide,
which indicates the Current
position (pulse) as the monitored
item.

Enter 0000 0000 0000 0000 0000
0000 0000 0001 in the Modify E001_1st Receive PDO_Mapping_Input_data 1_2003_01
Column for EO01 1st Receive GECIEI'l_lst_F{E::EivE_F'DD_Mapping_Input_signaI_E_ECIDl_DE

_PDO_Mapping_Input_signal_2_20 0

3
01 02. 0000 0000 0000 D000 D0G0 6000 0000 0000 | 0000 0000 0000 0000 0000 0000 0000 0001[f|

*The value of the code No. 3 (Current
position (pulse)) that is set in step 8
is stored by changing the bit 0 value
(Monitor output execution request) of
the above mentioned variable to 1
(ON).

Online value

10

Check that the following online

value is displayed.
EO001_1st Transmit PDO_Mappi
ng_Output_data_1_2007_01 EOD1_1st Receiwve PDO_Mapping_Input_signal_2_2001 02
(Monitor data 1): 540671 EOD1_1st Tramsmit_PDC_Mapping_Output_data_1 2007 _01

E0D1_1st Receive PDO_Mapping_Input_data 1 _2003_01

This indicates that Controller has
received 540671 as the Current 3

position (pulse) of ABSODEX Driver
and that the value is same as in step [Ehlyal

7.

Online value

*The value of the Current position
(Pulse) varies depending on the
ABSODEX Driver used.

Additional Information

For information on the monitor data output by setting the monitor codes, refer to 3.3.1.
Monitor Code of the Instruction Manual ABSODEX AX Series TS type TH type EtherCAT
specification (SMF-2012-A).
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8. Initialization Method

The setting procedures in this guide are based on the factory default settings.
Some settings may not be applicable unless you use the devices with the factory default
settings.

I 8.1. Initializing a Controller
To initialize a Controller, it is necessary to initialize a CPU Unit.
Change the operating mode of Controller to PROGRAM mode and select Clear All Memory
from the Controller Menu in Sysmac Studio. The Clear All Memory Dialog Box is displayed.
Check the contents and click OK.

Clear All Memory
—Clear All Memory

This function initializes the target area of destination Controller.
Confirm the area to initialize first, and press the OK button.
CPU Urit Mame: new_Controller_0
Model: NJ501-1500
Area: User Program
User-defined Valiables
Controller Configurations and Setup
Securty Information
Settings of Operation Authonty(initialization at the next online)

B Clear event log

I 8.2. Initializing a CKD ABSODEX Driver
For information on how to initialize a CKD ABSODEX Driver, refer to 3-2-1-4 ABSDEX
initialization of the INSTRUCTION MANUAL ABSODEX AX Tools for Windows® Common for
TS-Type, TH-Type, MU-Type and XS-Type Drivers (SMF-2005-A).
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