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1. Related Manuals

1 Related Manuals

To ensure the safe use of systems, be sure to obtain the manuals, instruction sheets and other
documentation for the devices and equipment that comprise the system, and check Safety
Precautions, Precautions for Safe Use, and other safety related precautions before using the

system.

The following table lists the manuals relating to this document.

Cat.No. Model Manual name
W593 NX102-0000O NX-series
NX102 CPU Unit
Hardware
User’'s Manual
W501 NX701-00000O NJ/NX-series CPU Unit
NX102-0J000 Software User’'s Manual
NX1P2-00000
NJ501-0000
NJ301-0000
NJ101-0000
Z930 NX-SLOOOO NX-series
NX-SIO0O00 Safety Control Unit
NX-SOOIO00d User's Manual
W504 SYSMAC-SE20JJLJ | Sysmac Studio Version 1
Operation Manual
W570 NX-ILMOOO |O-Link System
GX-ILMOOO User’'s Manual
Z405 F3SG-OSRO Safety Light Curtain F3SG-SR Series
F3SG-OPGO

Multi-Beam Safety Sensor F3SG-PG Series
User's Manual




2 Terms and Definitions

2. Terms and Definitions

Term Description and Definition

|O-Link device A device with a sensor or actuator that can perform 10-Link
communications with the 10-Link Master Unit.

|O-Link Master Unit A device that performs 10-Link communications with the 10-Link
devices in the IO-Link System and simultaneously functions as a slave
for host communications. In this document, 10-Link Master Unit is
used to refer to a specific unit.

|O-Link Mode A communications mode on the 10-Link Master Unit for performing 10-
Link communications with 10-Link devices.

Cyclic communications| Communications that exchange data in a fixed period with no need for

programming.

/O data All target data in cyclic communications with the host.

There are the following two types of data in an IO-Link System.

* Target data in cyclic communications with the host in the 10-Link
Master Unit

* Target data in the 10-Link devices for cyclic communications with the
IO-Link Master Unit

Process Data I/O data in the 10-Link devices. A maximum of 32 bytes of process data

can be allocated in the master.

|ODD files These files contain 10-Link device definitions. Parameter settings for
IO-Link devices can be made by loading these files to the CX-
ConfiguratorFDT.

0OSSsD An output that is turned ON when safety has been confirmed. This is

used for safety applications.




3 Precautions

3. Precautions

(1) When developing actual systems, check the specifications of the devices and equipment
that comprise the systems, ensure that devices and equipment are used with sufficient
margin given to ratings and characteristics, and adopt safety measures such as safety
circuits that minimize danger in the event of a malfunction.

(2) To ensure the safe use of systems, be sure to obtain the manuals, instruction sheets and
other documentation for the devices and equipment that comprise the systems, and check
Safety Precautions, Precautions for Safe Use and other safety related precautions before
using the system.

(3) Itis up to the customer themselves to check the ratings and regulations or standards that the
system must comply with.

(4) No part of this publication may be reproduced, stored in a retrieval system, or redistributed,
in any form, or by any means, mechanical, electronic, photocopying, recording, or
otherwise, without the permission of OMRON Corporation.

(5) The content of this document is current as of September, 2020.
Product specifications and accessories given in this document may be changed at any time
based on improvements and other reasons.

Special information in this document is classified as follows:

Indicates a potentially hazardous situation which, if not

VANR''Z: X1 {1 N[ W avoided, could result in death or serious injury.

Additionally, there may be severe property damage.

Indicates a potentially hazardous situation which, if not

A Ca ution avoided, may result in minor or moderate injury, or
property damage.

LI 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.

Symbols

The circle and slash symbol indicates operations that you must not do.
The specific operation is shown in the circle and explained in text.
This example indicates prohibited actions.

The filled circle symbol indicates operations that must be done.
The specific operation is shown in the circle and explained in text.
This example indicates mandatory actions.




4. Introduction

4. Introduction

This document describes the procedure for connecting the OMRON Safety Light
Curtain/Multi-Beam Safety Sensor F3SG-SR/PG series (simply referred to as "safety light
curtain”" from here on) to the OMRON Machine Automation Controller NX series (simply
referred to as "controller" from here on) via the OMRON Intelligent Tap by the IO-Link
System.

@ Additional Information

This document describes the connection procedure up to establishment of
communications on the 10-Link System. It does not describe operation, installation and
wiring of safety I/O functions such as OSSD, and the functions and operations of devices.
For details on safety I/O functions, refer to the manuals, instruction sheets and other
documentation for the safety controllers, or contact OMRON.

| 4.1 What Is an 10-Link System?

An |O-Link System allows the following possibilities.

eReading of ON/OFF information and other various information is possible
The controller can cyclically read the following ON/OFF information:
* Input signals and status from 10-Link devices*1

* Disconnections, short-circuits, 1/0O power supply ON status, etc., between the IO-Link
Master Unit and devices

*1: Examples for photoelectric sensors: unstable detection and sensor errors.

The information from these is called "process data," and this is shared periodically between
the safety light curtain and |O-Link Master Unit.

In this document, a sample program for making checking of the following easier is introduced
in 10.1 Sample Program for Acquiring Process Data.

* Power supply voltage of receiver

e Reading of user-specified data in 10-Link devices from the controller is possible

User-specified data in 10-Link devices can be read from the controller by executing
communications instructions in the controller.

Because an IO-Link System can cyclically read analog data such as the amount of incident light
in addition to ON/OFF information, it can be used for predictive maintenance based on detection
of such things as decreases in the amount of light.

This enables the status of the safety light curtain to be monitored.

The information of these is called "service data," and any information can be acquired from
the safety light curtain by executing communications instructions from the controller when
necessary.



4. Introduction

In this document, sample programs for making checking of the following easier are
introduced in 10.2 Sample Program for Acquiring Service Data (Error Code) and 10.3 Sample
Program for Acquiring Service Data (Amount of Incident Light).

* Acquisition of error codes

* Acquisition of amount of incident light

eltem required for connection via an 10-Link System

The Intelligent Tap (F39-SGIT-IL3) is required for connecting the safety light curtain to the 10-
Link Master Unit.

In addition to an 10-Link System connection function, the Intelligent Tap has functions such
as changing safety light curtain settings and for restoring backed up settings by means of DIP
switches.

Intelligent Tap (F39-SGIT-IL3)
eSeparate use of safety I/0 functions and I0-Link System

Safety I/O functions are used mainly for safety applications such as OSSD. On an IO-Link
System, these functions monitor the various data of the safety light curtain.

Connect each of the safety I/O functions and IO-Link System as follows.

<IO Link System>
Controller 10-Link Maiter Unit ]

/ Safety Light Curtain

|ﬂ i (F3SG-SR/PG series)

<Safety 110

Function> /

Safety Controller  Safety 1/0 Unit

IO-Link System

Intelligent Tap
(F39-SGIT-IL3)

/A WARNING

Do not use output signals from an 10-Link System for safety applications.
Malfunction of the F3SG-SR/PG might result in serious injury.




5 Target Devices and Device

5. Target Devices and Device Configurations

I 5.1 Target Devices

The following table lists the devices to be connected.

Type Name Manufacturer Model
CPU Unit NX-series CPU Unit OMRON NX102-00000
Safety Control NX-series OMRON NX-SLOOOO/-
Communication NX-series OMRON NX-ILMOICO
Units |O-Link Master Unit
Intelligent Tap Intelligent Tap OMRON F39-SGIT-IL3

for F3SG-SR/PG Series
Safety Light F3SG-SR OMRON F3SG-LISRL]
Curtain Safety Light Curtain
F3SG-PG OMRON F3SG-OOPGO
Multi-Beam Safety Sensor

IE' Precautions for Correct Use

Of the target devices above, models and versions of devices given in Section 5.2 are used in
connection procedures and connection checks described in this document.
Devices of a version earlier than that given in Section 5.2 cannot be used.

Before using models of target devices above not given in Section 5.2 or versions of target
devices later than those given in Section 5.2, first check for differences in specifications in the
manuals, instruction sheets and other documentation for the respective target device.

Additional Information

This document describes the connection procedure up to establishment of communications. It
does not describe operation, installation and wiring other than the connection procedure, and
the functions and operations of devices.

Refer to the manuals, instruction sheets and other documentation, or contact OMRON.



5 Target Devices and Device

I 5.2 Examples of Device Configurations

The following shows the device configuration for reproducing the connection procedure described
in this document.

NX102-1000

NX-SL5500

NX-PF0730

NX-SIH400

NX-SID800

NX-ILM4OO Safety Light Curtain
(F3SG-SR/PG series)

Power
supply
Computer

\—/

OS : Windows 10

(Sysmac Studio,
CX-ConfiguratorFDT)

0OSSD

Intelligent Tap

|0-Link Master Unit
connecting cable
XS5F-D521-DJ0O-IL

IO-Link System

(F39-SGIT-IL3)

Manufacturer Name Model Version

OMRON NX-series CPU Unit NX102-1000 Version 1.40 or later

--- Power supply for controller (24 VDC)| --- -

OMRON NX series NX-SL5500 Version 1.3 or later
Safety CPU Unit

OMRON NX series NX-PF0730 Version 1.0 or later
Additional I/O Power Supply Unit

OMRON NX series NX-ILM400 Version 1.1 or later
IO-Link Master Unit

OMRON NX series NX-SIH400 Version 1.1 or later
Safety Input Unit

OMRON NX series NX-SID800 Version 1.1 or later
Safety Output Unit

OMRON Sysmac Studio SYSMAC-SE20J100 | Version 1.29 or later

OMRON CX-ConfiguratorFDT (Bundled with Sysmac| Version 2.5 or later

Studio)

--- Computer (OS: Windows 10) --- -

- Communications cables -—- o

-—- I/0 power supply (24 VDC) _—

OMRON Safety light curtain F3SG-OSRO Version 1.00 or later

F3SG-LPGLI
OMRON Intelligent Tap F39-SGIT-IL3 Version 1.00 or later
OMRON IO-Link Master Unit connecting cable| X5F-D521-DJO-IL -




5 Target Devices and Device

A WARNING

Do not use output signals from an 10-Link System for safety applications.
Malfunction of the F3SG-SR/PG might result in serious injury.

IE' Precautions for Correct Use

Update Sysmac Studio and CX-ConfiguratorFDT to the versions given in this section or later.
With versions later than the versions given in this section, there may be differences in
procedures and screens in descriptions from Section 8 onwards. If that happens, refer to the
Sysmac Studio Version 1 Operation Manual (Cat No. W504) and CX-ConfiguratorFDT Online
Help, and adopt the same actions.

@ Additional Information
This section does not describe operation, installation and wiring of safety I/O functions such
as OSSD, and the functions and operations of devices. For details on safety I/O functions,
refer to either the manuals, instruction sheets and other documentation for the safety
controllers, or contact OMRON.

@ Additional Information

Refer to the NX-series I0-Link Master Unit User’s Manual (Cat. No. W567) for information
on the unit power supply to the 10-Link Master Unit and specifications of power supplies that
can be used as the 1/0O power supply.

@ Additional Information

For details on the power supply and wiring specifications of the safety light curtain and
settings that use the Intelligent Tap, refer to the Safety Light Curtain/Multi-Beam Safety
Sensor F3SG-LJSR[/F3SG-[JPG/[]User's Manual (Cat. No. Z405).



I 5.3 10-Link Connection Procedure

5 Target Devices and Device

This section describes the procedure for using the Intelligent Tap to make an 10-Link

connection to the safety light curtain.

In this document, the 10-Link Master Unit is mounted on the same CPU as on the NX-series

Controller.

@ Additional Information

Descriptions in this document presume that the controller and 10-Link Master Unit are in
the factory default state. For details on initialization of devices, refer to 11. Initialization

Method.

5.3.1 Operating Procedure

7. Mounting the 10-Link Master Unit

v

7.1 Mounting the 10-Link Master Unit

\V4

7.2 Wiring the Terminals

Y%

8. 10-Link Master Unit Communications
Setup

v

8.1 Setting Up the System Configuration

\V4

8.2 10-Link Master Unit Settings

v

8.2.1 How to Use 10-Link Master Simple
Settings
8.2.2 Setting Device Variables

v

8.3 Transferring the Project Data

vV

9. Checking 10-Link Communications

v

‘ 9.1 Checking the Connection Status

v

‘ 9.2 Checking Receive Data

Perform installation and wiring of the 10-Link
Master Unit.

Mount the 10-Link Master Unit on a DIN Track.

Wire the Intelligent Tap to the |O-Link Master Unit.

Make the settings for performing communications
on an |O-Link System.

Start up Sysmac Studio, and set up the system
configuration that includes the 10-Link Master Unit.

This document describes a setup method in the
offline mode.

Set up the 10-Link Master Unit.

Set up the I/O ports and device variables to be
used by the 10-Link Master Unit.

Place Sysmac Studio online, and transfer the
project data to the controller.

Make sure that cyclic communications are being
executed on the |O-Link System.

Check the connection status of each device.

Make sure that the correct data is being received.



6. Communication

6. Communication Related Settings

This section describes the settings of parameters that are set in this document and the
settings of device variables.

I 6.1 10-Link Connection Parameters

The following describes the parameter settings for connecting the 10-Link Master Unit and
safety light curtain by 10-Link.

In this document, the safety light curtain is connected to port 1 of the 10-Link Master Unit.

<|O-Link Master Unit settings>

ltem Set value

Port 1 IO-Link device configuration settings information/Master IO-Link Mode (default)
Control

I 6.2 Device Variables

The I/O data (process data) of the safety light curtain is assigned to device variables on the
controller as the data for PDO communications with the IO-Link Master Unit. The device
variables are named automatically from a combination of the Device name and the port names.
For details on the device variables of the safety light curtain, refer to NX/GX-series 10-Link
System User's Manual (Cat. No. W570) and Safety Light Curtain/Multi-Beam Safety Sensor
F3SG-[/SR[/F3SG-[JPG/[7(Cat. No. Z405).

@ Additional Information

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

The default device name are "N" followed by a serial number that starts from 1 in the case of
units mounted on an NX bus master.

@ Additional Information

On Sysmac Studio, there are two ways as follows for specifying an array as the data type.
After input, (1) is converted to (2), and the display is (2) at all times.

(1) BOOL[16]/(2) ARRAYI[0..15] OF BOOL
(The example above means a BOOL type data having 16 array elements.)

10



7 10-Link Connection

7. Mounting the 10-Link Master Unit

| 7.1 Mounting the 10-Link Master Unit

This section describes the procedure for mounting the I0-Link Master Unit of the NX Unit on a
DIN Track.

Refer to the user's manual of the CPU Unit to which the NX Unit is connected for information on
preparations for mounting and installation in a control panel.

IE' Precautions for Correct Use

Perform the settings with the power turned OFF.

1 From the front of the previously
mounted |O-Link Master Unit,
engage the Unit hookup guides on
a new |O-Link Master Unit with the
Unit hookup guides on the
previously mounted 10-Link Master
Unit.

2 Slide the |O-Link Master Unit on the
hookup guides.

3 Press the 10-Link Master Unit with a certain amount of force against the DIN Track
until you hear the DIN Track mounting hook lock into place.
When mounting the IO-Link Master Unit, it is not necessary to release the DIN Track
mounting hook on the 10-Link Master Unit.
After mounting is complete, make sure that NX Unit is locked to the DIN Track.

11



7 10-Link Connection

I 7.2 Wiring the Terminals

Wire the Intelligent Tap to the IO-Link Master Unit.

The 10-Link Master Unit uses a screwless clamping terminal block. So, ferrules that are attached
to the twisted wires can be easily wired simply by inserting into the terminal holes of the terminal
block.

Refer to the NX-series 10-Link Master Unit User’s Manual for information on the wiring and
ferrules to connect to the screwless clamping terminal block.

Connect the Intelligent Tap to port 1 of
the 10-Link Master Unit. <5, 10-Link

Intelligent Tap ‘ .
(F39-SGIT-IL3) F Master Unit

CH3

Note: For details on connecting the Port 1
safety light curtain and the

Intelligent Tap, refer to 3-2.

10-Link Master Unit

NX-ILM400
Connection in the Safety Light When the 10-Link Master Al B1
: : Unit is connected P1_C/Q | P2_C/Q
Curtain/Multi-Beam Safety 1;5,%\, i 5--— P1DI_|P2DI
Y P1_L+ [P2_L+
Sensor F3SG-[J/SR[/F3SG- ; ; S
[JPG[J[7 User's Manual (Cat. peoty P [Pacig
No. Z405). yhiteloo oy P3L+ | PaL+
H ' P3 L— [P4 L—
BIue;’L L ;‘ A8 B8
Phot;el_e;:tric IOjLTn?

sensor Master Unit

2

Insert the ferrule straight into the
terminal hole.

It is not necessary to press a flat-
blade screwdriver into the release
hole.

Ferrules

After making the connection, make
sure that the ferrule is securely
connected to the terminal block.

12



8 10-Link Master Unit Communications Setup

8. 10-Link Master Unit Communications Setup

I 8.1 Setting Up the System Configuration

Set up the system configuration that includes the 10-Link Master Unit.

=4 Additional Information

For details on how to create a new project, refer to 3-3 Creating a Project in the Sysmac
Studio Version 1 Operation Manual (Cat. No. W504).

Start the Sysmac Studio.

Note: If an access permission confirmation
dialog box is displayed when Sysmac
Studio is started up, select the option
to start up Sysmac Studio.

Sysmac Studio

2 Sysmac Studio starts up. Click New Project.

Sysmac Studio

Automation Software

3 Enter the Project name (mandatory),
Author (optional), Comment (optional),
and select Type (mandatory) in the
Project Properties Screen.

4 Set the device selection as follows.
Category: Controller
Device: NX102-1000
Version: 1.4

5 Click the Create button.

13



8 10-Link Master Unit Communications Setup

A project file is created and the window on
the right is displayed.

A project file is created with the specified
device already inserted.

Multiview Explorer

new_Controller 0 *

7 Select Configurations and Setup in the
Multiview Explorer.

8 Double-click CPU/Expansion Racks -
CPU Rack.

Select Safety CPU Device from the Groups
List in the Toolbox, and double-click NX-
SL5500 Ver1.3.

NX-SL5500 Ver1.3 is added to the CPU
and Expansion Racks tab page.

14



8 10-Link Master Unit Communications Setup

10

Select System Unit Device from the
Groups List in the Toolbox, and double-
click NX-PF0730 Ver1.0.

NX-PF0730 Ver1.0 is added to the CPU
and Expansion Racks tab page.

11

Select Safety Digital Input Device from the
Groups List in the Toolbox, and double-click
NX-SIH400 Ver1.1.

NX-SIH400 Ver1.1 is added to the CPU and
Expansion Racks tab page.

12

Select Safety Digital Input Device from the
Groups List in the Toolbox, and double-click
NX-SID800 Ver1.0.

NX-SID800 Ver1.0 is added to the CPU and
Expansion Racks tab page.

13

Select 10-Link from the Groups List in the
Toolbox, and double-click NX-ILM400
Ver1.1.

NX-ILM400 Ver1.1 is added to the CPU and
Expansion Racks tab page.

Make sure that the CPU/Expansion Racks
configuration is as follows.

Unit0 : NX102-1000

1 : NX-SL5500

2 : NX-PF0730

3 : NX-SIH400

4 : NX-SID800

5 : NX-ILM400

15



8 10-Link Master Unit Communications Setup

I 8.2 10-Link Master Unit Settings

Set up the controller.

8.2.1 How to Use IO0-Link Master Simple Settings
Set the device variables to be used on the IO-Link Master Unit at I0-Link Master Simple
Settings.

1 Make sure that the 10-Link Master Unit is in the offline mode. If the |O-Link Master Unit is
online, set it to the offline mode.

2 Double-click CPU/Expansion Rack - CPU Rack
in the Multiview Explorer. Z

3 Right-click the 10-Link Master Unit displayed in
the CPU/Expansion Racks area, and select 10-
Link Master Simple Settings.

4 In the device registration area, select the port to
connect the 10-Link device to. Then, in the
Toolbox, double-click the F39-SGIT-IL3
(Intelligent Tap), or right-click the F39-SGIT-IL3
and select Insert. An |O-Link device can also be
registered by dragging and dropping it to a port in
the device registration area.

Additional Information

* When |O-Link devices are connected to the 10-Link Master Unit, Sysmac Studio can be
connected online to the controller to register 10-Link devices actually connected to the 10-
Link Master Unit. To use this function, right-click in the device registration area and select
Compare and Merge with Actual Unit Configuration.

» When IO-Link devices are connected to the 10-Link Master Unit, the tool can be connected
online to obtain the serial numbers of the |0-Link devices. To use this function, right-click in
the device registration area and select Get Serial Numbers of All NX Units.

« If the 1O-Link device to register is not displayed in the Toolbox, its IODD file must be
installed. To install an 10DD file, right-click in the device registration area and select Install
10DD File.

16



8 10-Link Master Unit Communications Setup

At I/O map select Generate process data
structure of the 10-Link device.

M Precautions for Correct Use

When the CPU Unit version of the NJ/NX/NY controller is 1.40 or later, the function to generate
I/0O ports according to the process data structure of the preset |O-Link devices to the I1/0O Map is
supported.

Click the OK button at the lower right of the 1O-
Link Master Simple Settings Tab Page. The
following dialog box is displayed.

Check the display content and then click the OK
button.

not transfer the following. (All items are not transferred.)’

This completes the parameter setting and 1/0O data size editing procedure for the 10-Link Master
Unit.

M Precautions for Correct Use

Clicking the OK button changes the unit operation settings and 1/O allocation settings.
Be sure to clear the Do not transfer the following. (All items are not transferred.) check
box before executing Transfer To Controller.

17



8 10-Link Master Unit Communications Setup

8.2.2 Setting Device Variables

1 Double-click /O Map in the Multiview Explorer.

WX Unit
N Unit Maunting Serting
Sexiel Namber
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Unitwidth
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8 10-Link Master Unit Communications Setup

3 Right-click NX-ILM400 and click Display Node Location Port.

4 Right-click NX-ILM400 and click Create Device Variable.
The variable name is added to the Variable column.
This completes setting of the device variable.

Edt View ert Promct Controler Sumulsion Tools Windon.

@ Additional Information

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

The default device name are "N" followed by a serial number that starts from 1 in the case of
units mounted on an NX bus master.

@ Additional Information

In this document, device variables are named automatically in individual slave units. Device
variable names can be set using a user-specified name not by individual slave units but by
each individual port.

19



8 10-Link Master Unit Communications Setup

I 8.3 Transferring the Project Data

Place the Sysmac Studio online, and transfer the project data to the controller.

/\ WARNING

When transferring a user program, configuration data, setup data, device
variables, or values in memory used for CJ-series Units from Sysmac Studio,
the devices or machines may perform unexpected operation regardless of the

operating mode of the CPU Unit.

Before transferring project data, check the safety of the transfer destination slave.

1

Select Project - Check All Programs on the menu
bar.

Praoject Controller  Simulation  Toaol:
Check All Programs F7
Check Selected Programs Shift+F7

The Build Tab Page is displayed.
Make sure that "0" is displayed for both errors and
warnings.

Location

Select Project - Rebuild Controller on the menu
bar.

Project Controller  Simulation  Tool
Check All Programs F7
Check Selected Programs Shift+F7
Build Controller Fa
Rebuild Controller

The dialog box on the right is displayed. Confirm
that there are no problems, and click Yes.

Sysmac Studio

A
!’ When you execute the Rebuild operation, all programs will be rebuilt.
- It may take time to complete the operation. Do you wish to continue?

Make sure that "0" is displayed for both errors and
warnings in the Build Tab Page.

Location

Select Controller - Online on the menu bar.

When the controller becomes online, a yellow-
framed area is displayed under the toolbar.

Controller  Simulation Tools Window Help
! Communications Setup...
Change Device
Online Cirl+W

Select Controller - Synchronize... on the menu
bar.

Controller  Simulation  Tools Window Help
|
|
Offline Ctrl+Shift+W
Synchronize.., Ctri+M
Transfer... L

20



8 10-Link Master Unit Communications Setup

8 The Synchronization dialog box is displayed. Epm—

Make sure that the check box of the data to transfer [&&
(in the figure on the right, NX102) is selected.

Clear the Do not transfer the following. (All items
are not transferred.) check box, and click Transfer
to Controller.

Note: When Transfer to Controller is executed,
Sysmac Studio data is transferred to the
controller and data is synchronized.

The dialog box on the right is displayed. Confirm that
there are no problems, and click Yes.

The synchronization in progress window is
displayed.

The dialog box on the right is displayed. Confirm that Eeeses
there are no problems, and Click OK. ;:,‘:m: V: f;‘z:ppll:atmn,se\e{tIheSafztyCPUUmtlmm!hede\/u:ehst(hangethemcdelcdebug and then

[

The synchronization in progress window is
displayed.

The dialog box on the right is displayed. Confirm that EEaasE
there are no problems, 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?(¥/N)

Note: Do not return the mode to Run Mode....

10

Make sure that the color of the text of the
synchronized data is the same color as the text at
Synchronized displayed in the legend at the right,
that the message The Synchronization process
successfully finished. is displayed, and click
Close.

Note: That the color of the text of the synchronized
data is the same color as the text at
Synchronized indicates that Sysmac Studio
project data matches the data on the
controller.

Note: If synchronization fails, check the wiring, and
repeat the procedure from Step 1.

11

Check that the IO-Link Master Unit is ready for 0 0
communication by the following LED indications: I:I
TS :Lityellow =
1-C :Litgreen 400
1-E  : Notlit
C/Q :Notlit

Q
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9 Checking I0-Link Communications

9. Checking I0-Link Communications

Make sure that cyclic communications are being executed on the 10-Link System.

/\ Caution

When performing I/O wiring, the device may be damaged if the power supply is
still turned ON.

Before performing wiring, check safety precautions in the manuals, instruction
sheets and other documentation for the devices to ensure that wiring is
performed in the appropriate state.

When values of variables are changed online in the Watch Tab Page, devices
connected to output units may operate regardless of the operating mode of the
CPU Unit.

Sufficiently confirm safety before changing the values of variables on the
Watch Tab Page when Sysmac Studio is online with the CPU Unit.

I 9.1 Checking the Connection Status

Check the connection status of each device.

1 Check the LEDs on the IO-Link Master Unit. 0 N
LED indications in a normal status are as follows: I:I ﬁé
TS :Litgreen
1-C :Litgreen 400
1-E : Not lit

2 Check the LEDs of the Intelligent Tap currently connected to

the safety light curtain. |O-Link indicator

LED indications in a normal status are as follows:
IO-Link indicator : Flashing green

<Intelligent Tap>
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9 Checking I0-Link Communications

I 9.2 Checking Receive Data

This section describes how to check that the CPU Unit is correctly receiving data from the safety
light curtain by the 10-Link connection.

To check this, the data that is being received by the Intelligent Tap from the safety light curtain is
checked to see if it matches the data on Sysmac Studio that is being received by the CPU Unit.

In the following description, the data of the safety output information is monitored for checking
receive data.

Safety output information refers to information about the presence of an object in the detection
zone of the safety light curtain.

Select View - Watch Tab Page on

View Insert Project Controller Simulation Tools
the menu bar.

Multiview Explorer Alt+1
‘ Teclbox Alt+2
i Output Tab Page Alt+32
! Watch Tab Page Alt+4

Select the Watch (Project)1 Tab
Page.

| Oniine value |~ Modify | Comment | Datatype ATI Display format

3 Enter the Name of the variable to

Name | Online value | Modify

monitor as follows. T R | 7o oase |
Name: N5_Port1_Safety_output

Note: N5 is the device name set to NX-
ILM400 at CPU/Expansion
Racks. When a different device
name is set, change N5 to that
device name.

This variable reads the safety output information.

When the output is safe (there is no object present in the detection zone of the safety light
curtain), True is displayed at Online value, and when the output is not safe (there is an object
present in the detection zone of the safety light curtain), False is displayed at Online value.

4 Remove the object from the detection zone of Sensor status indicator (yellow)
the safety light curtain, and make sure that the Output status indicator (green)
sensor status indicator (yellow) and output
status indicator (green) on the Intelligent Tap
are lit.

<Intelligent Tap>

5 Select Controller - Online on the menu bar to set to the online mode.
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9 Checking I0-Link Communications

6

Make sure that True is displayed at online

value in the Watch (Project)1 Tab Page when | Online value | Ma
the mode changes to online.
| e

I
The safety output information being received by the Intelligent Tap from the safety light curtain
can be checked to see if it matches the safety output information on Sysmac Studio that is being

received by the CPU Unit.

Insert an object into the detection zone of the

7 safety light curtain, and make sure that the
sensor status indicator on the Intelligent Tap Output status indicator
goes out and the output status indicator is lit
red.
<Intelligent Tap>
8 Make sure that False is displayed at online
value in the Watch (Project)1 Tab Page. | Online value | Mc

| o

The safety output information being received by the Intelligent Tap from the safety light curtain
can be checked to see if it matches the safety output information on Sysmac Studio that is being

received by the CPU Unit.
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10 Programming Using 10-Link

10. Programming Using IO-Link

This section describes how to create a program in Sysmac Studio and the procedure for acquiring
each of the process data and service data of the safety light curtain.

I 10.1 Sample Program for Acquiring Process Data

10.1.1 Reading the Power Supply Voltage of the Receiver
The values of the power supply voltage of the receiver are read from the process data that is
shared between the safety light curtain and the I10-Link Master Unit by cyclic communications.

The power supply voltage of the receiver is each split into the following two 1-byte parts before
being stored.

Device variable

Stored information

Nx_Portx_Power_supply_high

Power supply voltage of receiver (upper 8 bits)

Nx_Portx_Power_supply_low

Power supply voltage of receiver (lower 8 bits)

x: Depends on the system configuration.

<Sample programming 1>

|
1

|
r

N5_Port1_Power_supply_high=——

N5 _Port1_Power_supply low=—]

PackWard
EN ENO

—_

Sectiond - rogramo >
e

o N5_Port1_IN_Data_Enable

High = SLC_Power_Supply

Low

<Variables used in the sample program>

(1) Executes the program when

the process input data is
enabled on the controller.

(N5_Port1_IN_Data_Enable

ON)

>_(2) Stores the power supply

voltage of the receiver that

are split and stored into two

1-byte parts to a 2-byte
variable
(SLC_Power_Supply).

V?:;ZIG Name Data type Description Remarks
: . This is generated at
Device variable .
Becomes True when execution of Create
N5 Port1 _IN_Data_Enable BOOL Device Variable in 8.2.2
the process data of : ;
ort1 is enabled Se”.’”g Device
P ' Variables.
Device variable
N5 Port1_Power_supply_high The power supply This is generated at
External ; .
variables voItage supplied to the exegutlon o'f Crefate
BYTE receiver are stored to Device Variable in 8.2.2
v;gr]ila(\)lzzls) N5 Port! Power supolvy low the upper 8 bits and Setting Device
- - —SUPPlY_ lower 8 bits, Variables.
respectively.
Stores the power
supply voltage of the This is generated in
SLC_Power_Supply WORD receiver that was Steps 9to 11 of 10.1.2
acquired in the sample | Programming.
program.
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10 Programming Using 10-Link

10.1.2 Programming

1 Make sure that the 10-Link Master Unit is in the offline mode. If the |O-Link Master Unit is
online, set it to the offline mode.

2 Select Programming in the Multiview W, Task Settings
Explorer. FH Data Trace Settings

= OPC UA Settings

i@ POUs
= B8 Data
> 3 Tasks

3 Open POUs - Programs - Program0 - Section0.
When Section0 is already used for another program, right-click Program0 and click Add -
Section.

4 Right-click on the first ladder in the ]
Section0-Program0 Pane in the Edit I
Pane, and click Insert Input (C).

Insert Input (C)

Insert Function Block F
Insert Function 1

Insert Jump J

Insert Inline ST 5

5 Click Enter Variable, and enter the 0 N5_Port1_IN_Data_Enable
following variable name. | |
Variable name: U

N5 Port1_IN_Data_Enable

Right-click on the ladder at the right of N5_Port1_IN_Data_Enable
6 I g ] |

the inserted input, and click Insert e e R
Function. Insert Output 0
Insert Function Block F

[ insertfuncion 1|

Insert Jump J

Insert Inline ST 5
Join the data of the power supply T T — ——
7 voltage that was split into two 1-byte o m']lh 'DI: il S
parts into one 2-byte (one word) data -

Varigble—{High |—Enter Variable

item.

Enter Varigble—| Low

Enter the following function name.
Function name: PackWord

8 Click Enter Variable at High and Low 5 S —— —
in the PackWord block, and enter each |} N ENO
Of the fO”OWing Variable names. N5_Port1_Power_supply_high44High {—Enter Varigble
High: N5_Port1_Power_supply_high N5_Parti_Pewer_supsly_ov b {Low

Low: N5 Port1_Power_supply_low

9 Create the variable for outputting the

BT Dat
power supply voltage. ¥ & Beta

L Data Types

Double-click Data - Global Variables in 1

the Multiview Explorer.

= 1 Tasks
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10 Programming Using 10-Link

10

Right-click the bottommost variable in the list of global vari

e e g s g e

ables, and click Create New.

N5_Port3_Digital_Output_Bit BOOL
N5_Portd_Digital_Output_Bit BOOL
N5_Port1_Power_supply_high BYTE

bd Programming
var

| Create New
[R5 _Port _Instanf

Export comment
Import comment
Cut
Copy
¥ 2 Dat

L & Data Types

N5_Paort]_Safety,
N5_Part]_Auxilia

=5 Fortl Reset_

L et
» [ Tasks

Delete
Delete (including

Delete
extemnal variables) Ctrl+Shift+Delete

11

Set the following variable name and data type.
Variable name: SLC_Power_Supply
Data type: WORD

12

Select Programming in the Multiview Explorer,
and open Programming - POUs - Programs-
Program0 - Section0.

b+ Data Trac

B = OPC UA Settings

i POUs
p T Data
> FA Tasks

13

Enter the following variable name that was created in Steps 9 to 11 to the output on the right of

the PackWord block.
Variable name: SLC_Power_Supply

0 N5_Port1_IN_Data_Enable PackWord
| } EN ENO
N5_Port1_Power_supply_high—{ High _Sq)ply|
N5_Port1_Power_supply_low— Low

14

Select Project - Build Controller.
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10 Programming Using 10-Link

10.1.3 Monitoring Process Data Values
This section describes how to check process data after it has been output by the program created
in 10.1.2 Programming. Monitoring is performed by setting in the Watch Tab Page.

1

Select View - Watch Tab Page.

2

Enter the following variable that was created in 10.1.2 Programming to Name.
Variable name: SLC_Power_Supply

‘Watch [Pmﬂ'ecth B R

Device name MName | Online value |

«ll Watch (Project)1

Select Controller - Online.

Select Controller - Synchronize....
The Synchronization dialog box is displayed.

Make sure that the check box of the data
to transfer (in the figure on the right,
NX102) is selected.

Clear the Do not transfer the following.
(All items are not transferred.) check
box, and click Transfer to Controller.

Note: When Transfer to Controller is
executed, Sysmac Studio data is
transferred to the controller and
data is synchronized.

The dialog box on the right is displayed.
Confirm that there are no problems, and b _ _
CI ick Yes . ia;;:y prn;;t‘i:rs:r:f::nﬂ:as:z; :Ltti;if:gzit:;n(::sflbﬁause the transferred data includes the unit parameter.

Are you sure that you want to execute the transfer?(Y/N)

Sysmac Studio

To continue safety process data communications of the safety system,
check the synchronization option "Do not transfer the following. (All items are not transferred.)" and transfer it.

The dialog box on the right is displayed.  [EEEE#S

CO nfl rm th at th ere are no p ro b I ems, an d If the Transfer to Controller operation is executed, EtherCAT slaves will be reset and forced refreshing will be cancelled.
CI | Ck Yes Are you sure that you want to execute the transfer?(Y/N)

The synchronization in progress window
is displayed.

The dialog box on the right is displayed. [
Confirm that there are no problems, and
click OK. A

To download the safety application, select the Safety CPU Unit from the device list, change the mode to debug and then
execute safety validation.

3

Note: Do not return the mode to Run
Mode....
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10 Programming Using 10-Link

7

Make sure that the color of the text of the
synchronized data is the same color as
the text at Synchronized displayed in
the legend at the right, that the message
The Synchronization process
successfully finished. is displayed, and
click Close.

Note: That the color of the text of the
synchronized data is the same
color as the text at Synchronized
indicates that Sysmac Studio
project data matches the data on
the controller.

If synchronization fails, check the
wiring, and repeat the procedure
from Step 17.

Note:

Change Display format on the Watch
Tab Page to Decimal.

Display format

Select Controller - Mode - Run Mode....

The dialog box on the right is displayed.
Confirm that there are no problems, and
click Yes.

Note: The mode switches to Run
Mode....

Sysmac Studio

If the Transfer to Controller operation is executed, EtherCAT slaves will be reset and forced refreshing will be cancelled.

Are you sure that you want to execute the transfer?(¥/N)

11

The online value in Watch Tab Page
changes, allowing the power supply
voltage of the safety light curtain to be
checked.

Note: The power supply voltage is
indicated in mV. The example on
the right shows 23678 mV (or
23.678 V).

SLC_Power_Supply

| Online value | Modify |

asrr |
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10 Programming Using 10-Link

I 10.2 Sample Program for Acquiring Service Data (Error Code)

10.2.1 Reading Error Codes
Error codes for the primary sensor receiver of the safety light curtain are acquired from the

service data that is acquired via |O-Link.

Index(Dec)

Sub-Index(Dec)

Stored information

81
(Error code:

Primary sensor
receiver)

0

Data length: 32 bytes (8 bytes x 4)

Error codes are output in 8 bytes.

Starting from the leading byte,

1 byte: Error code

4 bytes: Power-on time (counted every 15 minutes)
3 bytes: Query data

The four most recent error codes can be acquired.

When an SLC is not connected or there is no amount of
incident light, "0" is the error code.
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<Sample programming 2>

0

10 Programming Using 10-Link

Seciont - Progran0 x I

start

@MOVE

|

start

EM ENO

_eDEVICE_TYPE#_DeviceMXUnit—In

@MOVE
EM ENO

Out — DevicePort.DeviceType

MN5_Mode_location_information—In

@MOVE

Out }— DevicePort.NxUnit

EN EMO

USINT#F10#1—In  Qut}— DevicePort.PortNo

MOVE
EM ENO

e ]

UINT#10#81—In  Out|— DeviceObject.Index

MOVE
EN EMO

USINT#10#0—In  Qut}— DeviceObject.Subindex

ReadErrar

10L_ReadOh]
Execute Done
DevicePort—{ DevicePort Busy
DeviceObject— DeviceObj Error
Enter Variable—|RetryCfg ErrorlD
SLC_Error_Code— ReadDat —— ReadDat
ErrorType
ReadSize

]
]
i
j
]

o

[=}

o

(1) Specify the location of the safety
light curtain to read error codes
from as follows:

» Specify the unit type from which the
data is read as NX Unit.

+ Specify the node location where the
10-Link Master Unit is mounted by the
value of device variable
N5_Node_location_information.

+ Specify the port No. of the safety
light curtain as "1".

(2) Specify the No. of the service data where
the error code is stored as follows:

» Specify Index No. 81 where the
error code of the safety light
curtain is stored.

» Specify Sub-Index No. 0 where the
error code of the safety light
curtain is stored.

(3) Read the error codes of the
safety light curtain specified
above by executing |0-Link
communications instructions.

Specify the location of the safety

— light curtain by the value of

DevicePort (specified in (1)), and
the error codes to be read by the
value of DeviceObject (specified in

().

After they are read, error codes are
stored to SLC_Error_Code.
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10 Programming Using 10-Link

<Variables and instructions used in the sample program>
Variables are generated automatically by the procedure in 8.2.2 Setting Device Variables.

Variable

table Name Data type Description Remarks
This is generated at
N5 Node location Device variable execution of Create
C e = — | _sNXUNIT_ID Node location information | Device Variable in 8.2.2
External information . d Setting Devi
variables is stored. ett.mg evice
(global Variables.
v%riables) Stores the error codes of This is generated in
ARRAY]I0..255] OF the safety light curtain that 9
SLC _Error_Code ;e Steps 27 and 28 of
BYTE are acquired in the .
10.2.2 Programming.
sample program.
This object stores the . .
information that specifies This is generated in
DevicePort _sDEVICE_PORT . : Step 8 of 10.2.2
the device to acquire .
. Programming.
service data from.
. Stores the target unit type | This is set in step 9 of
DeviceType _eDEVICE_TYPE to read data from. 10.2.2 Programming.
Stores the node location This is set in step 12 of
NxUnit _SNXUINT_ID of the target Master Unit P
10.2.2 Programming.
to be read.
Stores the port No. of the
Master Unit to which the This is set in step 12 of
PortNo USINT target to be read is 10.2.2 Programming.
connected.
Internal This object stores the - .
variables information that specifies This is generated in
DeviceObject _sIOLOBJ_ACCESS X . Step 18 of 10.2.2
which service data to p .
rogramming.
read.
This is generated in
Index UINT This stores the index. Step 19 of 10.2.2
Programming.
This is generated in
Subindex USINT Stores the sub-index. Step 22 of 10.2.2
Programming.
start BOOL Step 50f 10.2.2

to True in the sample
program.

Programming.

10.2.2 Programming

Make sure that the |0-Link Master Unit is in the offline mode. If the |O-Link Master Unit is
online, set it to the offline mode.

Select Programming in the

Multiview Explorer.

B, Task Settings

4 Data Trace Settings
p I OPC UA Settings

[ pogerming ||

» i@ POUs
» B2 Data
» O Tasks

Open POUs - Programs - Program0 - Section0.
When Section0 is already used for another program, right-click Program0 and click Add -

Section.
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Right-click on the first ladder in the

4 Section0-Program0 Pane in the Edit ' ! pe—
Pane, and click Insert Input (C). et Output O
Insert Function Block F
Insert Function 1
Insert Jump J
Insert Inline ST S
Click Enter Variable, and enter the |
’ start
9 following variable name. 4 -
Variable name: start
6 Right-click on the ladder at the right of
the inserted input, and click Insert ¢ start
Function.
Insert Input (C)
Insert Qutput o
Insert Function Block F
| insert function 1|
Insert Jump ]
Insert Inline 5T
7 Enter the following function name. 3 — ool
. . s1a
Function name: @MOVE _I } STET
| —In  Out—Enter Variable
8 Click Enter Variable at In and Out in = o O
the @MOVE block, and enter each of _| | N END
the following variable names. !
ERIERENAE 1 In  Qut —{Enter Variabls
In:
Variable name:
_eDEVICE_TYPE#_DeviceNXUnit - -
Out: | N 240
Variable name: DevicePort IeDE\/‘ICE_TYPE*_De'ficeNxUnitl» In Oi—DevicePort
Data type: _sDEVICE_PORT Mo Do
9 Click DevicePort at Out, and change 0 ctart SNIOVE
to the following variable name. EN ENO
_eDEVICF._TYPE#_DeviceNXUnit-I> In Out
Variable name:
DevicePort.DeviceType
10 Right-click the @MOVE block, and click Copy.
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Right-click the @MOVE block, and

start M
11 click Paste. t B &80
The block is reused for creating the _eDEVICE_TYPE#_DeviceNXUnit—In  Out{—DevicePort.DeviceType
block that specifies the node location
where the |0-Link Master Unit is EN ENO
mounted. _eDEVICE_TYPE#_DeviceNXUnit—{In  Out|—DevicePort.DeviceType
Again, right-click the @MOVE block, s
and CIICk PaSte _eDEVICE_TYPE#_DeviceNXUnit—{In  Outf{—DevicePort.DeviceType
The block is reused for creating the
block that specifies the port No. of the
safety light curtain.
12 Change In and Out of the @VOVE 0 ot —
block on the second tier to each of f EN ENO

the following:

In: N5_Node_location_information
Out: DevicePort.NxUnit

Change In and Out of the @MOVE
block on the third tier to each of the
following:

In: USINT#10#1
Out: DevicePort.PortNo

@ Additional Information

_eDEVICE_TYPE#_DeviceNXUnit—{In  Out

I— DevicePort.DeviceType

@MOVE
EN ENO

NS5_Node_location_information—|In  Out|— DevicePort.NxUnit

@MOVE
EN ENO

USINT#10#1—In  Outf—DevicePort.PortNo

As the value to substitute in DevicePort.PortNo, specify the port No. of the 10-
Link Master Unit to which the 1O-Link device is connected.

13

Press the R key on the keyboard, and
add a ladder.

0

start

=i

@MOVE
EN ENO!

_eDEVICE_TYPE#_DeviceNXUnit—|In  Outf— DevicePort.DeviceType

@MOVE

EN ENO!

NS_Node_location_information—In  Out|—DevicePort.N;

@MOVE
EN ENO

xUnit

USINT#10#1—{In  Out[—DevicePort.PortNo

14

Right-click on the ladder, and click
Insert Input (C).

A
4

@MOVE

_eDEVICE TYPE# DeviceNXUnit—In  Out|—DevicePort

EN

@MOVE
EN ENO

N5_Nod

& location_information—{In  Out|—DevicePort NxUnit

@MOVE
EN ENO|

JS\N’#mﬂ«‘\n Dut}»]ﬂ‘l(epcrtporwc

Insert Input (C)

15

Click Enter Variable, and enter the following variable name.

Variable name: start

16 Right-click on the ladder at the right of the inserted input, and click Insert Function.
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17 Enter the following function name. 1 start [Tiove | |
Function name: MOVE m——— )
BRSO ENEE— 1 Out [~ Enter Variable ‘
18 Click Enter Variable at In and Out in T o — |
the MOVE block, and enter each of A
the following variable names. I EN ENe
UINT#10#81HIn  Out[DeviceObject
In: UINT#10#81
Out:
Variable name: DeviceObject
Data type: _sIOLOBJ_ACCESS
Specify the index No. where the error code of the safety light curtain is stored.
19 Click DeviceObiject gt Out, land 1 start TS |
change to the following variable '[ EN ENO
name. UINT#10%81— In Ou: |
Variable name: DeviceObject.Index
20 Right-click the MOVE block, and click Copy.
Right-click the MOVE block, and click . -
21 Paste. t n} oA
The block is reused for creating the UINT#10#81—|In  Out|—DeviceObject.Index
block that specifies the Sub-Index No.
where the error code of the safety L.
light curtain is stored.
UINT#10#81—In  Out|—DeviceObject.Index
22 Change In and Out of the MOVE 1 start MOVE
block on the second tier to each of — | EN ENO
the foIIowing. UINT#10#81—In  Out{—DeviceObject.Index
In: USINT#10#0 Ex N
Out: DeviceObject.Subindex .n om
93 Right-click the MOVE block on the 3 ([ = i
second tier, and click Insert Function A R R
Block. —
Click Enter Type Name, and enter |
24 yp Al ——

the following function block name.
Function block name: IOL_ReadObj

UINT#10#81—In  Out

N EN

MOVE

|~ DeviceObjectndex

USINT#1020—In  Out|

{—DeviceObject Subindex | Enter Voriable— DevicePor
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25 Drag-and-drop the IOL_ReadObj i - =
block onto the MOVE block on the — | EN ENO

UINT#10#81—In  Out— DeviceObject.Index

second tier.

MOVE
EN ENO

USINT#1020—In  Out|— DeviceObject.Subindex

10L_ReadOb)
Execute Don

e— DevicePort Busy}—E£i

DreviceObj Error|

RetryCfg ErrorlD|—E

ReadDat

—— ReadDat

EmrorType

ReadSize

26 Double-click Data - Global Variables ———
in the Multiview Explorer. L "2 Data Types

L | st}

» A Tasks
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27 Right-click the bottommost variable in the list of global variables, and click Create New.

e g e e

N5_Port3_Digital_Output_Bit BOOL
N5_Port4_Digital_Output_Bit BOOL
N5_Port1_Power_supply_high BYTE

N5_Port1_Powe s

BYIE

B

5 Data Types
L e
» Fa Tasks

N35_Port1_Reset
N35_Port1_Intellig]

B oo
B oo
B oo

N5_Port1_Auxili

Create New

EXport comment
Import comment
Cut

Copy

Delete Delete
Delete (including extemnal variables) Ctri+Shift+Delete

28

Variable name: SLC_Error_Code
Data type: ARRAY[0..255] OF BYTE

Set the following variable name and data type.

Select Programming in the Multiview
Explorer.

29

30

Instance variable name: ReadError
DevicePort: DevicePort
DeviceObj: DeviceObject
ReadDat: SLC_Error_Code

Set the I/O of the IOL_ReadObj block as follows.
Click Enter Function Block, and enter the following instance variable name.

1 start MOVE
— | EN ENO
UINT#10#81—{In  Qut|— DeviceObject.Index
MOVE
EM ENO
USINT#1080—In  Out— DeviceObject.Subindex
I ReadError I
I0L_ReadObj
Execute Daone
DevicePori— DevicePort Busy |—Enter Varioble
DeviceDbject— DeviceObj Error [— Enter Varioble
Enter Variable— RetryCfg ErrorlD — Enter Varioble
SLC_Eror_Code—|ReadDat ———|— ReadDat[—SLC_Emor_Code |
ErrorType |—Enter Varioble
Read5ize — Enter Varioble

31 Select Project - Build Controller.
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10.2.3 Monitoring Service Data (Error Codes) Values
This section describes how to check service data after it has been output by the program created in
10.2.2 Programming. Monitoring is performed by setting in the Watch Tab Page.

Select View - Watch Tab Page(Table). Derel e
1

Output Build Watch (Project)l Rl

2 Enter the following variable that was created in Steps 27 to 29 to Name.
Variable name: SLC_Error_Code

Device name | Nama I
SLC_Error_Code [o]

L e o I o o e St ot e I
.[ﬂ]| [1]| [E]| (31 (21| (21| 101 | L¢1 | L] | (20 L L0 oLy 2 0 sg =i 210 venn gL sl 1‘3]|

Output Build Watch (Project Watch (Table}1

3 Select Controller - Online.

Select Controller - Synchronize....
The Synchronization dialog box is displayed.

5 Make sure that the check box of the data  pEp= Rz
to transfer (in the figure on the right, Pt e G ettt ]
NX102) is selected.

Clear the Do not transfer the
following. (All items are not
transferred.) check box, and click
Transfer to Controller.

Note: When Transfer to Controller is
executed, Sysmac Studio data is
transferred to the controller and
data is synchronized.
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6

The dialog box on the right is
displayed. Confirm that there are no
problems, and click Yes.

The dialog box on the right is
displayed. Confirm that there are no
problems, and click Yes.

The synchronization in progress
window is displayed.

The dialog box on the right is
displayed. Confirm that there are no
problems, and click OK.

The synchronization in progress
window is displayed.

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

Note: Do not return the mode to Run
Mode....

Sysmac Studio

Safety process data communications of the safety system stops because the transferred data includes the unit parameter.
1 you execute the transfer, the safety output data will become 0.
Are you sure that you want to execute the transfer?(f/N)

To continue safety process data communications of th
check the synchronization option *Do not transfer the

fety system,
ing. (All items are not transferred.)" and transfer it.

Sysmac Studio

If the Transfer to Controller operation is executed, EtherCAT slaves will be reset and forced refreshing will be cancelled.
Are you sure that you want to execute the transfer?(Y/N)

new_SafetyCPUD

Sysmac Studio

Make sure a Controller startup will cause no problem.
Do you want to change to RUN Mode? (¥/N)

Make sure that the color of the text of [EE

the synchronized data is the same
color as the text at Synchronized
displayed in the legend at the right,
that the message The
Synchronization process
successfully finished. is displayed,
and click Close.

Note: That the color of the text of
the synchronized data is the
same color as the text at
Synchronized indicates that
Sysmac Studio project data
matches the data on the
controller.

Note: If synchronization fails, check
the wiring, and repeat the
procedure from Step 35.

Select Controller - Mode - Run Mode....

The dialog box on the right is
displayed. Confirm that there are no
problems, and click Yes.

Note: The mode switches to Run
Mode....

Sysmac Studio

Make sure a Controller startup will cause no problem.
Do you want to change to RUN Mode? (Y/N)

Yes I No

A
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10 Programming Using 10-Link

1 0 Double-click start on the ladder, and click True.

True | False
4

11 If an error has occurred, the values of "0" to "7" changes.

Device name | Name |
(o1 (10| (21| 12]1) (41| (51| [&] | 71| (8] | (=0 |Ceg D234l sl el [ 70 8] 9]
@F 00 00 01 00 00 17 O3 4F Q0 00O 01 QO 01 18 04 4F 00 QO OO

In this example, error code "4F" is displayed.
The meaning of this error code is as follows.

Error description Troubleshooting

Cap error A probable cause is that the cap has come loose. Attach the cap properly.

For details on error codes, refer to Safety Light Curtain/Multi-Beam Safety Sensor F3SG-
[ISR[/F3SG-[JPG/[J(Cat. No. Z405).
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10 Programming Using 10-Link

I 10.3 Sample Program for Acquiring Service Data (Amount of Incident Light)

10.3.1 Acquiring the Amount of Incident Light
The amount of incident light of each optical axis of the safety light curtain is acquired from the

service data of the safety light curtain.
The service data of sample program 3 is reused to create this sample program.

Stored information

Index(Dec) Sub-Index(Dec)
71 0 Information of 1 byte x 232 optical axes
(Amount of incident The amount of incident light of each axis is output as 0
light level: to 255 (8 bits) for each individual optical axis (1 byte).
Primary sensor When an SLC is not connected, "0" is the error code.
receiver)
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10 Programming Using 10-Link

<Sample programming 3>

Section2 - Program0 [
e

0 start @MOVE M
— | EN ENO
_eDEVICE_TYPE# DeviceNXUnit—In Out—DevicePort.DeviceType
@MOVE
EM ENO
M5_Mode location_information—{In  Out|—=DevicePort.NxUnit
@MOVE
EM ENO
USINT#1081—In  Out [—DevicePort.PortNo
1 start MOVE =
— EN ENOD
UINT#E10#71—{In  Out|—DeviceObject.Index
MOVE —
EM ENO
USINT#1080—In  Out [— DeviceObject.Subindex
ReadLevel
I0L_ReadOhj
Execute Done —
DevicePort— DevicePort Busy [— Enter Varioble
DeviceDbject— DeviceObj Error [— Enter Varigble
Enter Vaoriable—| RetryCfg Errorl D= Enter Varioble
SLC Receiver_Level—<ReadDat ———=—— ReadDat }—=5LC_Receiver_Level
ErrorType |—Enter Varioble
ReadSize —Enter Variah -

Program 2 for the operation check is
used as it is.

(1) Specify the No. of the service data
where the amount of incident light of
each optical axis of the safety light
curtain is stored as follows:

* Specify Index No. 71 where the
amount of incident light of each
optical axis of the safety light
curtain is stored.

« Specify Index No. 0 where the
amount of incident light of each
optical axis of the safety light
curtain is stored.

(2) Read the amount of incident light
of each optical axis of the safety
light curtain specified above by
executing 10-Link communications
instructions.

After they are read, error codes are
stored to SLC_RECEIVER_LEVEL.
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10 Programming Using 10-Link

<Variables and instructions used in the sample program>

Variable

table Name Data type Description Remarks
This is generated at
N5_Node_ Device variable execution of Create
location__ _sNXUNIT_ID Node location information | Device Variable in 8.2.2
External | information is stored. Setting Device
variables Variables.
(global Stores the amount of
variables) . incident light of each This is generated in
fé‘\%—lRece'Ver— §$$EAY[°"255] OF | individual axis of the Step 28 of 10.3.2
receiver that was acquired | Programming.
in the sample program.
This object stores the . .
information that specifies This is generated in
DevicePort _sDEVICE_PORT . : Step 8 of 10.2.2
the device to acquire P .
. rogramming.
service data from.
. Stores the target unit type | This is set in step 9 of
DeviceType _eDEVICE_TYPE to read data from. 10.2.2 Programming.
Stores the node location This is set in step 12 of
NxUnit _sNXUINT_ID of the target Master Unit P
10.2.2 Programming.
to be read.
Stores the port No. of the
Master Unit to which the This is set in step 12 of
PortNo USINT target to be read is 10.2.2 Programming.
connected.
Internal This object stores the
variables information that specifies This is generated in
DeviceObject _sIOLOBJ_ACCESS X X P Step 18 of 10.2.2
which service data to P .
rogramming.
read.
This is generated in
Index UINT This stores the index. Step 19 of 10.2.2
Programming.
This is generated in
Subindex USINT This stores the sub-index. | step 22 of 10.2.2
Programming.
start BOOL Step 50f 10.2.2

to True in the sample
program.

Programming.

10.3.2 Programming

A sample program for reading the amount of incident light can be created by copying the sample
program created in 10.2.2 Programming and changing the following points.

Step 18 Change Enter Variable at In as follows. )
Specify the index No. where the amount ! e MovE
of incident light level of the safety light ' el oul dericcon et ingen
curtain is stored. )
In:
UINT#10#71
Step 28 Change the new global variable to create as follows:

Create the variable for reading the amount of incident light level of the safety light curtain.

Variable name: SLC_Receiver_Level
Data type: ARRAY[0..255] OF BYTE
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10 Programming Using 10-Link

Step 30 Change the 1/O of the IOL_ReadObj block
to be set as follows.
Click Enter Function Block, and enter the ——Jseate ~ oone
following instance variable name: DevicePort—{ DevicePort Busy|—Enter Variabie
Instance variable name: ReadlLevel DeviceObjeci— DeviceOt Error(—¢
DevicePort: DevicePort :
DeviceObj: DeviceObject
ReadDat: SLC_Receiver_Level ErarType|—Enter

ReadSize [— Enter Variable

e—RetryCfg Errorl D —E

ReadDat —————— ReadDat

10.3.3 Monitoring Service Data (Amount of Incident Light Level) Values
This section describes how to check service data after it has been output by the program created in
10.3.2 Programming.
The amount of incident light level can be monitored by changing the following point in the procedure
of 10.2.3 Monitoring Service Data (Error Codes) Values.

Step 2 Change Name to set to the Watch Tab Page as follows.
Variable name: SLC_Receiver_Level

Device name | Mame [

[0]
(o1 | (1121|131 | 141 | 151 161 | 171 181 | Ee1 (v 1 213141 s1 e 7] el ]

-Dumnzmmmnznznznznamm[mm D1 D2 D2 D2
Dt oo D2D2D2D2D1 DO D0 OO OO OO OO OO0 OD OO OO OO

For details on error codes, refer to Safety Light Curtain/Multi-Beam Safety Sensor F3SG-
[ISR[VF3SG-[JPG/[] User's Manual (Cat. No. Z405).
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11 Initialization

11. Initialization Method

This document presumes that the device is in the factory default state.
When using a device that has been changed from its initial setting state, programming
sometimes cannot be proceeded with according to the procedure.

| 11.1. Initializing the Controller
To set the controller to the initial setting state, the CPU Unit must be initialized.
Set the operating mode of the controller to the program mode, and select Controller - Clear
All Memory... from the Sysmac Studio menu bar. The Clear All Memory... dialog box is
displayed. Check the content of the dialog box, and click OK.

L7 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 Unit Name: new_Controller_0
Modek: NX102-1000
Area: User Program
User-defined Variables
Controller Configurations and Setup
Security Information
Settings of Operation Authonty (initialization at the next onling)
NX units on CPU rack

M Clear event log
M Clearing the OPC UA server certificate and security profile.

Ok [ Cancel |
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11 Initialization

I 11.2 Initializing the 10-Link Master Unit

This section describes the procedure for returning the 10-Link Master Unit to its initial setting
state.

Double-click CPU/Expansion Racks - CPU Rack in the Edit Pane to display the
CPU/Expansion Racks area.
2 Double-click NX Unit No. 5 (IO-Link Master Unit).

3 Select Controller - Online.

4 Click Return to Default Value.
This returns all parameters of the
|0-Link Master Unit to their : gz Do o
d efault VaIUeS. - “: ‘:a:;:j:i%;:m D:::Venﬁ(a!mn Se!ﬁg

Backup Setting/Port2 Backup Setting
Backup Setting/Port3 Backup Setting
Backup Setting/Portd Backup Setting

Click Transfer to Unit.

g/Port1 Load Rejection Output Setting
etting/Port2 Load Rejection Output Setting
ejection Output Setting

ejection Output Setting

Retum to Default Value

Transfer to Unit Transfer from Unit Compare

M Precautions for Correct Use

By initializing an 10-Link Master Unit, the backup data of 10-Link devices saved on the 10-
Link Master Unit is not cleared. If the backup data saved on the IO-Link Master Unit must be
cleared, refer to 7-6-5 Clearing Backup Data in the NX/GX-series |0-Link System User's
Manual (Cat. No. W570) and clear the backup data.
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12. Revision History

12 Revision

Revision Date Revised content
code
01 October 2019 Original production
02 September 2020 Revised
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