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1. About this document

This document is a guide for commissioning an RFU610 10-Link with a SIG200 to an NJ/NX OMRON PLC via
the EtherNET/IP fieldbus. The document includes the integration of the SIG200 into the OMRON PLC and the
Sysmac Studio programming environment. It also uses examples to show how transponder data can be read
and written with the RFU610 IO-Link using the SICK function block.
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2. Hardware wiring

2.1. Needed hardware

List of the required hardware:

Devices Cable

RFU610 IO-Link YF2A14-010UB3M2A14 (2095997)

SIG200-0A0512200 (1089796) + power cable
(6075718) - optional

YMRJA8-050EG1MRJAS (2106264)

NJ/NX OMRON CPU-Unit

USB cable (USB 2.0 type B connector)
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2.2. Wiring

The hardware components must be wired as follows:

USB cable

M12 to M12
(YF2A14-010UB3M2A14)

M12 to RJ45
(YM2D24-020PN1MRJA4 )

B

LAN cable ] M12 to RJ45
(YMRJA8-050EG1MRJA8) (YM2D24-020PNTMRJA4 )
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3. Needed Software

The following software is required for commissioning:

SICK SOPAS ET - SICK SOPAS ET Tool 64-bit

OMRON Sysmac Studio - Programming software, available from OMRON

OMRON Network-Configurator - EtherNET/IP network configuration tool, available from OMRON
SIG 200 EDS-File - SIG200_EDS-File

RFU610 IOL OMRON function block - Supportportal RFU610 |O-Link Function Blocks

o > 0w N e
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4. Communication settings

In order to establish a connection via EtherNET/IP between the 10-Link master and the OMRON CPU unit, it
must be ensured that both components are in the same subnet. In this example, the subnet 192.168.250.x is

used, but any other subnet can also be used.

4.1. Overview of communication settings

Device Personal computer OMRON Controller SI1G200
IP address 192.168.250.50 192.168.250.1 192.168.250.2
Subnet mask 255.255.255.0 255.255.255.0 255.255.255.0

4.2. Set IP address of PC

To change the IP address of the PC, go to Change adapter options in the Windows network settings and then

open the properties of the used network.

& Netzwerkverbindungen — O *
£/ 5 Systemsteuerung > Netzwerk und Internet > Netzwerkverbindungen > v | © | | Netzwerkverbindungen durchsuchen -
£ 5y g g :

Organisieren v Netzwerkgerst deaktivieren  Verbindung untersuchen  Verbindung umbenennen  Status der Verbindung anzeigen > B> M

= Bluctooth-Netzwerkverbindung = Ethemet = Ethemet2 = Ethemet3
L I ..'.-{ Netzwerkkabel wurde entfernt .-'.-' Netzwerkkabel wurde entfernt .-!-' Netzwerkkabel wurde entfernt
Blustooth Device (Personal Area ... @ Intel(R) Ethernet Connection (7) I @7 Check Point Virtual Netwark Ads... @7 Zscaler Network Adapter 1.0.2.0
P
= Ethemetd =, WLaN = Ethemets
.*9{ sicken.net Ral o e buncen .35 Nicht identifiziertes Netzwerk
@7 Realtek USE GbE Family Controller 3¢ llll Intel(R) Wireless-AC 9560 160MHz Rl gy e
eaktivieren
Status
Diagnose
) Verbindungen dberbricken
Verknapfung erstellen
& Laschen
) Umbenennen
) Eigenschaften
TElemente 1 Element ausgewshit =
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The IP address can then be changed under the properties of Internet Protocol version 4. For this example, the
IP address is changed to 192.168.250.50.

1] Eigenschaften von Ethernet 5 x Eigenschaften von Internetprotokoll, Version 4 (TCP/IPvd) x
Netzwerk  Authentfizierung = Freigabe Allgemein

Verbindung herstellen Ober: IP-Einstellungen kinnen automatisch zugewiesen werden, wenn das
I Reaftek USB GbE Family Controller #2 Netzwerk diese Funktion unterstitzt. Wenden Sie sich andernfalls an den

Netzwerkadministrator, um die geeigneten IP-Einstellungen zu beziehen.

Diese Verhindung verwendet folgende Elemente (O IP-Adresse automatisch beziehen

’]? Npcap Packet Driver (NPCAP) A (®) Folgende IP-Adresse verwenden:
’]?Trend Micro LightWeight Filter Driver

IP-Adresse: 152 . 168 . 250 . 50
Sbretmases
-y = &
. Microsoft-LLDP-Treiber Standardgateway: L ]
. Intemetprotokoll, Version & (TCP/IPvE) w
< > DNS-Serveradresse automatisch beziehen

P — Deinstallieren Eigenschafien (®) Folgende DNS-Serveradressen verwenden:
Beschreibung Bevorzugter DNS-Server: l:l

TCF/IP, das Star oll fiir WAN-Netzwerke. das den

Datenaustausch Uber verschiedene, miteinander verbundene Alternativer DNS-5erver: I:I

MNetzwerke ermadglicht.

[JEinstellungen beim Beenden dberpriifen

Erweitert. ..

OK N,bre‘:hen Abbred.len

4.3. Set IP address of SIG200

The IP address of the SIG200 can be changed in SOPAS ET. To do this, the SIG200 must be searched for via
SOPAS ET. Once the SIG200 has been found, the IP address can be changed using the three dots.

[ 50PAS Engineering Tool 2023.2
SICK

9 PROJECT

New Project

7| Reassign connections [Py 5

SIG200_EthernetlP (***...

ONLINE Open device window...
=
= LOGIN

Go offline
Version 143

Serial Number: 21020002
192.168.250.2:2122 (# Change IP-add

Connection »
—————

Open terminal...
-

Read from device
Write to device

Login...

Import...

Export...
Download firmware...

Delete device
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A window opens in which the IP address can be changed accordingly.

Bl TCP/IP Settings
Change TCP/IP settings
Device
MAC Address
The device can get IP settings assigned automatically if the network supports this

<apability. Otherwise, you nesd to ask your network administrator for the apprapriate IP
settings.

@ Use the following IP settings

1P address 192 . 168 . 250 . 2 Automatic | History...

Subnetmask 255 . 255 . 255 . O

Gateway (optional) o . 0 . 0 . 0

PC network adapter

Name
IP address.

Subnetmask

4.4, Set IP address of OMRON Controller

Lastly, the IP address of the OMRON controller must be set. To do this, Sysmac Studio must be started and a

new project created.

= e
Tt N £ mple_project RFUGT0_IOL 51G200_EIP

Author

Comment

Type Standard Project

= .
ff Select Device

Category Controller

Device NJ101 - |-

Version 147

© SICK AG - All rights reserved — Subject to change without notice
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As soon as a project has been created, the Built-in EtherNET/IP Port Settings must be opened.

Multiview Explorer

~ 0
new_Controller 0 v | l |
A4 Configurations and Setup

i Eth

Y

¥ @ POUs

ram{
10
L ® Func
L & Function B
» = Data
> FA Tasks

Here you can enter the IP address of the EtherNET/IP port of the OMRON controller.

¥ IP Address

© Fixed setting
(LI 102, 168 . 250

R ol Bl 255, 255,255, _0
Default gateway [T

@ Obtain from BOOTP server.
@ Fix at the IP address obtained from BOOTP server.
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5. PLC Settings

5.1. Controller setup

Tags are required to transfer the cyclic process data of the SIG200 to the PLC via EtherNET/IP. For this purpose,
global variables must be created in Sysmac Studio that have the appropriate size for the input and output process
data of the SIG200. These global variables can then be used later as tags to ensure data exchange between the
SIG200 and the OMRON PLC via EtherNET/IP.

The size of the input and output process data of the SIG200 can be found in the SIG200 operating instructions:

Operation via EtherNet/IP

The SIG200 can exchange process data (/0) and (explicit) parameters via EtherNet/IP.
For this purpose, the 10-Link master must be connected to a suitable programmable
logic controller (PLC).

The EtherNet/IP interface of the SIG200 has the following features:

Properties Values
Transmission rate 10 or 100 Mbit/s
Maximum distance between nodes 100 m

Process data (implicit connection)

Depending on selected assemblies

Minimum cycle time: 2 ms

Max. process input data 328 byte

Max. process output data 262 hyte

Asynchronous data (explicit connec- | Manufacturer-specific classes per module
tion)

Observed standard IEEE802.3u (100Base-Tx)

Max. number of connections 8

Ethernet ports 2

CIP services DLR, QoS

EDS file Available at www sick.com

The global variables can be created in sysmac studio under Programming - Data - Global Variables.

Multiview Explorer

new_Controller 0

b4l Configurations and Setup
e -2

v
¥ i@ POUs
¥ = Programs
¥ [ ProgramQ

L & Functicn Blocks
¥ B2 Data

L 3 Data Types

(I
> F3 Tasks
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An ARRAY OF BYTES with a length of 328 bytes must be created for the input data and an ARRAY OF BYTES
with a length of 262 bytes must be created for the output data. The variables can be marked accordingly as input

and output data.

PracessDataln Input
PracessDataOut Output

Once the global variables have been created, they can be saved as a csv file under Tools = Export Global
Variables - Network Configurator.

Simulation™ Tools  Window  Help

Event Log Viewer...

EtherCAT Diagnosis/Statistics Information Viewer..,

Export Global Variables L4

Proc  Comments for Variables and Data Types (For switching) ¥ CH-Designer...

Network Configurator...

Prad Impart ST Program...
IEC 61131-10 XML

Impart Motor sizing tool Results
Update Configurations and Setup Transfer Data

EtherMet/IP Connection Settings

Launch External Application

Customize Shortcut Keys...
Cption..

<« v 4 5 DieserPC v o Dieser PC durchsuchen o

Organisieren v B -

= - :
[ Dieser PC ~ Ordner (7)
_J 3D-Objekte

=/ Bilder 30-Objekte Bilder

[ Desktop - -
£ Dokumente Desktop ;v Dokumente
& Downloads
B Musi Downloads Musik
B Vvideos ; )
= (C) Windows

SWinREAgent m Videos

Jd

i

Benutzer
csa-client0! ~ Gerdte und Laufwerke (1)
deagaxbeburp w - s (L) Windows v
Dateiname: | Example_project_In_Out_variables -
Dateityp: | CSV (Comma delimited) (".csv) ~
~ Ordner ausblenden Speichern Abbrechen
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After saving the global variables, the variables must still be added under the task settings.

L -7 | I

T w2

Al Configurations and Setup
¥ I PrimaryTask
Variableto berefrg  DataType | Network Publish |Variable Comment]

1=
VAR

¥ = Programs

ogram(

¥ I PrimaryTask
Variable to be refreshed | Data Tvoe | Network Publish [Variable Comment|
ProcessDataln Array[0..327] OF BYTE Input
. ProcessDataOut Array[0..261] OF BYTE Output
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The controller can then be rebuilt to check the project for errors.

File Edit View Insert Project Controller Simulation Tools Window Help
Check All Programs F7
Check Selected Programs Shift+F7

d B0

Multiview Explorer Build Controller F&

ntroller 0 v Rebuild Controller

Memory Usage r B PrimaryTask

Variable to be refreshed |
ProcessDataln
ProcessDataOut

Cnline Edit

-
T Controller S

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

Yes | No

No errors or warnings should occur after building the controller.

Description | Program Location

To check whether the correct communication settings are set for the connection between the PC and OMRON
Controller, the Communication Setup can be opened.

File Edit View Insert Project Controller Simulation Tools Window Help

Change Device

Multiview Explorer Cnline Ctrl+W

new_Controller 0 v

Transfer...

Mode - Array[0..327] OF BYTE

. Array[0.261] OF BYTE

Set/Reset
Forced Refreshing

MC Test Run

CNC Coordinate System Monitor Table

Security

5 Data Types
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There should be a minimum connection between the PC and OMRON controller via USB or Ethernet cable.

The type of connection used must be specified accordingly. In this case, a connection is possible via both USB
and Ethernet.

Commu

¥ Connection type

Select a method to connect with the Controller to use every time you go online.
@ Direct connection via USB
@ Direct connection via Ethernet
@ Remote connection via USE
@ Ethemnet connection via a hub
© Select one method from these options at every online connection.
K4 Direct connection via USB
M Direct connection via Ethernet
M Remote connection via USB
K4 Ethernet connection via a hub

¥ Remote IP Address

Specify the remote IP address.

USB Communications Test  Ethernet Communications Test
¥ Cptions
El Confirm the serial ID when going online
i Check forced refreshing when going offline.
¥ Response Monitor Time

Set the Response Monitor Time in the communications with the Controller( sec,
Please seta ntly large value when connecting to the Controller via multiple networks, such as VPN connection.

OK Cancel

After all these steps, the OMRON controller can be switched online to establish a connection.

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer

new_Controller 0 v

AJ Configurations and Setup
therCAT ¥ I PrimaryTask
Variable to be refreshed | Data Type | Network Publish |Variable Comment|
ProcessDataln Array[0.327] OF BYTE Input
ProcessDataQut Array[0.261] OF BYTE Qutput

F# Data Trac;

P ——

¥ i@ FOU
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If both USB and Ethernet have been selected as connection options in the communication settings, you must
decide which interface is to be used for the connection.

Connection type

Select a connection type to the contreller.
O Direct connection via USB
@ Ethemnet connection via a hub

As soon as the OMRON controller is online, a yellow line is visible. The controller status should be green.

Data Type Net

o eshed 'y v
¢I0.327) OF BYTE b
PracessDatalut Array]0.261] OF BYTE

If the OMRON controller is online, the controller can be synchronized with the sysmac studio project in order to

transfer the set configurations to the controller.

File Edit View Insert Project Controller Simulation Tools Window Help

Q% ©
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The transfer process is started via the Transfer to Controller button.

mputer: Data Name nputer: Update Date | Controller: Update Date ntroller: Data Name

red when faly ianged.
re not transf
and EtherCAT slave backup parameters,
plication data.

Transfer To Controller Transfer From Control

If the Transfer to Controller operation is CAT slaves will be reset and forced refreching will be cancell
Are you sure that you want to execute the trans

Computer: Data Name o C ntroller: Data Name Compare
MI101 .20 05.12.20 50 W01

option is changed.
ms are not tran
eters and EtherCAT slave b
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5.2. Network settings

To be able to set the EtherNET/IP tag data links, the Network Configurator must be started as an administrator.
The Network Configurator is a tool that is included with the installation of Sysmac Studio.

The first step is to integrate the EDS file of the SIG200 by clicking on install under the EDS file tab.

@ Untitled - Metwerk Configurator
File Edit View MNetwork Device EDSFile Tools Option Help

EEIEEEIEY | [Eal 2
EEX] g g BN
Delete
@ Network Configurator e
=] @ EtherNet/IP Hardware .
7 Find...
E| Wendaor 48 Fin
-{= OMRON Corporation Add to Network
- r_E_.__ Omron Microscan Spstems —
: SICK AG B
E|-- aviceType
- gi Communications Adapter Create EDS Index File
- ﬁ Generic Device I —

The corresponding EDS file from the SIG200 can then be selected.

&

Suchen in | EDS file_SIG200_EtherMet_IP_V v|@ ¥ 0 M~
~

Name Anderungsdatum
| IQ’SICK_SIGEOD-OAOSEEOO_W.1.0.eds I 26.11.2021 13:30

< >
Dateiname SICK_SIG200-0A0512200_V1.1.0eds |
Datettyp Electronic Data Sheet("eds) w Abbrechen

Device Information

Wendor: SICK AG
Device Type: Communications Adapter
Product Name : S1G200

Revigion: 1.01

The next step is to select the correct interface to go online with the network. To do this, Ethernet I/F must be
selected as the interface.

ER) Untitled - Network Configurater

- o X
File Edit View Metwork Device EDSFile Tools Help
DSR2 2| | PR selectinterface T €12 USB/Serial Port
| ‘ T Edit Configurstion Fle , L CS/CJ1 Serial Port -> EIP Unit /F
x () Eth| Setup Monitor Refresh Timer Ethernet -> C5/CJ1 ETN-EIP Unit I/F
@ Network Configuratar NJ/NX/NY Series Ethernet Direct I/F
Bl EtherNet/IP Hardware Install Plugin Module i e
=] @ Wendar Install Interface Madule
OMRON Corporatian
Drmron Microscan Systems Inc Update Parameter automatically, when Configuration was changed
SICK A Update Device Status automatically, when it was connected on Network
(8, DeviceType &t a
% Communications Adapter

2 Generic Device

5 Motor Condition Monitoring Des,
5 Power Supply Device

S Programmable Logic Controller
S Safety Discrete 1/0 Device
S Safety Laser Scanner

S Thermal Condition Monitoring D
5 Vendor Specific, Machine Visio
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The network can then be switched online.

&

File Edit “Wgw MNetwork Device EDSFile Tools Option Help
b @EH. | 47| | €&

| a4 @ x| @ & | @ al

* 3 EtherNet/IP_1

@ Metwork, Configurator
£-E}] EtherNet/IP Hardware
B Wendor
H (=, OMRON Corporation
- r_E_.. Omron Microscan Systems Inc.

(@, SICK AG

B DeviceType !
Communications Adapter
- Generic Device
- Motor Condition Monitoring Dey
r_‘|!i Power Supply Device
r.‘n!i Programmable Logic Controller
ﬁ Safety Digcrete 140 Device
- Safety Laser Scanner
r_‘|!i Thermal Condition M aonitaring 0
r.‘n!i WVendor Specific, Machine Visio

The appropriate adapter must be selected. In this example, the adapter with the IP address 192.168.250.55 is

required.

Selact Inbeiface Cad

Feakek USE GBE Famdy Conoller #A[192 168.25055]] ~
-

TCP:2 must be selected as the Connect Network Port.

Select a network port that you would like to connect.

Browse

[ =7 TCP:2|

Device Information

Wendor D Product Name :
Device Type : Fievision :
Refresh Option...

© SICK AG - All rights reserved — Subject to change without notice
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Next, the network must be selected; an existing network can be selected here if available.

Fleaze select a network, where the connected network, was supported.
Target Metwork

() Create new netwark,

(®) Use the existing netwark.

EtherMet/AP_1 e

When the network is online, the color in front of the network icon should be blue. After going online, an upload

from the network can be carried out to load the device parameters from the network.

&
File Edit View MNetwork De-.'i:E\(DSF\IE Tools Option Help
DSl =8 '
| | |@| & | &2 i |

* @ Etherlet/IP_1

@ Metwork Configurator

=] @ EtheriMet/IP Hardware
=L@, Yendor
(-L@ OMRON Corporation
3}, Ormion Microscan Systems Ine.

), SICK AG

wiceT ype &

.-

e

o 2 i

Communications Adapter

r.'.%- Generic Device

ﬁ’i Motor Condition Monitoring Dey
r_‘|!i Power Supply Device

r.'.%- Programmable Logic Controller

ﬁ’i Safety Discrete | /0 Device

- Safety Laser Scarner

r.'.%- Thermal Condition Monitaring O

r_‘|!i Wendor Specific, Maching Yisio

e e - -

Confirm the dialog box that appears with Yes.

Uploading all devices parameters from network will start
! based

on the current document.

OK?

If you select "Mo”, it will start as new document.

Mein Abbrechen
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In the upload procedure, the corresponding IP addresses of the target devices must be selected. In this example,
the OMRON controller (192.168.250.1) and the SIG200 (192.168.250.2). If the IP addresses are not suggested,
the IP addresses can be added using the Add button.

Address

192.168.250.1
192 168.250.2

Add... Edit... Delete Off-ine Device

If the upload was successful, both the OMRON controller and the SIG200 should be displayed in the network.

L
File Edit View Network Device EDSFile Tools Optien Help
D 28| | =& &

a4 mlx@la ) S al

@ EtherNet/IP_1
B Metwork Configurater

=& EtherNet/IP Hardware ﬁ
=+, Vendor i
&} OMRON Corporation

e
192168.2501 1921682502
gulr:\v’(alglcmscan Systems Inc. et s
=5, DeviceType 1. 250
S Commurications Adapter
5, Generic Device

S Motor Condition Moritoring Diey
o, Power Supply Device

5, Programmable Logic Controller
= Gatety Discrete 1/0 Device
o Gafety Laser Scanner

% Thermal Condtion Maritoring DI o

2 Vendor Speciic, Machine Visio Network upload was completed.

x

[ oK

Usage of Devioe Bandwidth

Detall..
< >
Message Code Date Desciption
€ nise a0 202312006 14:24:20 Network upload was completed
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To create tags of the in Sysmac Studio generated global variables, right-click on the OMRON controller go to

parameter - Edit. The device parameter window then opens, in which the global variables can be imported via
the Tag Sets tab.

B untitle gurato - m]
File Edit View Network Device EDSFile Tools Option Help
DEHE| =84 || <& 4 bR x|
Ky dadl +eD B & 28D |2 48] G
= E @ EtherNet/IP_1 e \\ S e
Network Configurator — 1 I
=-E8) EtherNet/IP Hardware EE C""”E““"""
=+, Vendor In-Consume Ot - Produce
183 DMRON Corvorson 192.168.2501 | 192168 2502
&) Omion Microssan Systems Inc.
= L] 516200 Name Faut Sze Bt D
& SICKAG | & 2501
=3, DeviceType 1o 20 a
5 Commurications Adapter

o Generic Device
= Motor Condition Monitaring De,
=5 Power Supply Device

= Programmable Logic Contraller
=5 Safety Discrete 1/0 Device
=5 Safety Laser Scanner

= Thermal Condition Moritoring D
5 Vendor Specific, Machine Visio

Usage of Device Bandwidth

< > \
Message Code Dats Dissiiption = Edit.. Delete Bepand Al \, | Collapse Al
oMEE 0300 2023M2/0614:24:20 Metwork upload was completed.
Edit Tags.. Delete all of unused Tag Sets | (sage Court - 0/32 Impart
OK Abbrechen
Click on Import File and then select the appropriate csv file.
| To/Fom File | ‘
Export to File...
”I Import from File...
Suchen in: | Example_Project - | G I" e [~
Name - Anderungsdatum
[E3°) Example_project_In_Out variables.csv | 06.12202312:10
| <€ >
| Dateiname: |Examp|e _project_In_Out_variables.csv | || Offnen |
| Dateityp: CSV Format File (*.csv) v Abbrechen
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The next two dialog boxes can both be confirmed with Yes to import the created variables.

All of the network variables will be imported.
| OK?

Ja Nein

Mew Tag sets will be created automatically from the Tags that
will be imported.
OK?

If the import was successful, the variables previously created in Sysmac Studio should be visible as tags. You

should check whether the variables have the correct sizes.

Connections  Tag Sets

In - Consume  Qut - Produce

Name Fault ... Size Bit D

ProcessDataln 328Byte Auto

Connections  Tag Sets

In - Consume  Out - Produce

Name Fault ... Size Bit D

ProcessDataOut 262Byte Auto
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Once the tags have been defined, the tags from the SIG200 can be linked to the tags from the OMRON controller.
To do this, click on the SIG200 and press the download button.

|
Connections  Tag Sets
Unregister Device List
# Product Name
£ 1921602502 516200 |
Connections : 0/32(0:0,T:0) -
Register Device List
Product Name 152.168.250.1 NJ101 Variable Target Variable
Mew.. Edit... Delete Edit All. Change Target Node ID... To/From File
oK Abbrechen
The button “New” can then be used to define the connection settings for the tags.

Connections  Tag Sets

Unregister Device List

# Product Name

Connections : 0/32(0:0,T:0) > -
Register Device List

Product Mame 152.168.250.1 NJ101 Varable Target Variable

@ 192.168.250.2 (#002) SIG200
£ >

Mew... Edit... Delete Edi All... Change Target Node ID... To/From File

oK Abbrechen
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Connection I/O Type must be set to Exclusive Owner in order to link both the input and output tags. The
corresponding tags created must be selected in the Input Tag Set and Output Tag Set fields (ProcessDataln and

ProcessDataOut). A point-to-point connection must be selected as the Connection Type.

Important: Under Detail Parameter, the RPI (Requested Packet Interval) must be set to a value of less than 10
ms. An RPI of 4 ms is recommended!

It will add a connection configuration to originator device,
| Please configure the Tag Set each of originator device and target device.

Connection 140 Type : || Exclusive Owner w
Originatar Device Target Device
Mode Address . 192.168.260.1 Mode Address 1 192.168.250.2
Comment :  MJ101 Comment :  SIG200
Input Tag Set Edit Tag Sets Output Tag Set:
ProcessDataln - [328Bute] ~ #" Input_100 - [328Bute] w |
Ennn_?;;;r? Faint to Point connection ~
Output Tag Set Edit Tag Sets Input Tag Set
ProcessDatalut - [262Bpte] ~ ‘:* Output_107 - [262Byte] ~ |
Eonn_?c:tlon Faint to Paint connection ~
ype:
Hide Detail
Packet Intereal [RPI) : 4 | ma[1.0- 32000 me |
- . Connection Mame :
Timeout Yalue . | Packet Interval [RPI) « 4 w [Posshle o omit]
Connection Structure
& 192.168.250.1 NJ101 =
Regist Close

Once the values shown above have been entered, you can click on Register. The connection structure should
then look like this:

Connection Structure

& 192.168.250.1 NJ101 =
= @ ProcessDatalut [S], ProcessDataln [S] 4.0ms
= @ 192.168.250.2 SIG200

Feqist Cloze
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It should look like this in the Device List tab:

Connections ' Tag Sets

Unregister Device List

# Product Name

Connections : 2/32(0:2.T:0) - -»

Register Device List

Product Name 192.168.250.1 NJ101 Variable Target Variable
@ 192168 250 2 (#002) SIG200
r_t.!i\:lefaultiﬂm [Inpuit] ProcessDataln Input_100
defautt_007 [Output] ProcessDataOut Qutput_101
< \ >
New... Edit... Delete Edit All.. Change Target Node ID... To/From File

[ ) e

After setting the OMRON controller parameters, the RPI value for the SIG200 must be set to 4 ms. To do this,
right-click on the SIG200 and go to parameters - Edit.

Important: The RPI (Requested Packet Interval) must be set to a value of less than 10 ms. An RPI of 4 ms is

recommended!
File Edit View Network Device EDSFile Tools Option Help
Dl =25 %< 8] bE X[
Blad ey B 2|2 8|8 (2] 8| -
Edit Device Parameters x
* @ EtherNet/IP_1
B Network Configurator | Parameters
£} EtherNet/IP Hardware
-3, Vendor i Parameter Name: Value
OMFON Corporalion
Trnron Misrosean Systers Inc 1921682501 | 1921682502 0026 52 Device ID 0 &
SICK AG SIG200 0027 53 Port Mode 0
72501
-G8 DevieeTrpe 1 1 00253 Cycle Time 0
o, Communications Adapter 0029 53 Validation &Backup 0
i Generic Dieviee 0030 53 Vendor ID 0
i gunm Csund\:m; Monitoring Dey| 0031 53 Device ID 0
i 0032 $4 Port Mede 0
= Programmable Logic Contraller
Salety Discrete /0 Device 0033 54 Cycle Time 0
oo Safety Laser Scanner 0034 54 Validation & Backup 0
=% Thermal Condiion Menitaring D) 0035 54 Vendor ID 0
o Vendar Spesific, Maching Visio 0036 54 Device ID 0
0037 Logic Editor Config 21
oo tpitong: | v
0038 RPI Range
Default: 1.0 Min: 1.0 Max:3200.0
~{ | This parameter limits the range of the RP| (Requested Packet Interval)
Usage of Device Banduidth
< >
= Default Setup Epand Al | | Collapse Al
x
Message Code Date Description
1560300 2023412406 14:24:20 Network upload was completed | OK Abbrachen
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Once the parameters have been set on the SIG200 and the OMRON controller, the parameters still need to be

loaded onto the OMRON controller. This can be done by right-clicking on the OMRON controller and then
parameter - Download.

B} Untitled - Network Configurator

File Edit View Network Device EDSFile Tools Option Help

DESHl =84 % &8 B X[

K@l ad e+w Bl & &3 [ 22| 88|

x

B3 Network Configuater
=&} EtherNet/IP Hardware

=+, Vendor
OMRON Corporation
Ormion Microsean Systems Inc
SICK AG

=-{3, DeviceType

S Commurications Adapter
= Generic Device

2 Motor Condition Moritoring Dies
5 Power Supply Device

= Programmable Logic Contraller
5 Safety Discrete 1/0 Device
o Safety Laser Scanner

@ EtherNet/IP_1

Edit...
E Montor. i
Reset Qpen..

Save 2s..

Maintenance Information...
Upload
Register to other Device

Extemal Data | Yerify

2 Thermal Candition Moritoring D Gk

5 Vendor Specific, Machine Visio Copy
Delete
Change Node Address...

Change Device Commert.

Edit /0 Comment...

Usage of Dex
Synchronize [dentity
Detail.
< > Change Device Type...
Broperty...
Message Code Date Desoreed
@ nisa0a00 2023412406 14:24:20 Network upload was completed

| Downloading parameters to selected devices will start.
oK?

Ja Mein

The tag data link parameters are downloaded from the Network Configurator to the OMRON controller. The
connection to the controller must not be interrupted during this process.

Resetting Device [ 192.168.250.1 )...

Abort

o Download of device parameter was completed.
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6. RFUG610 IO-Link function block

6.1. Integrating the function block

The RFU610 10-Link function block for the OMRON PLC can be downloaded here: Supportportal RFU610 10-
Link Function Blocks

To integrate the SICK function block, open the Sysmac Studio project. Make sure that the OMRON controller is
switched offline (no yellow line). Libraries can be integrated into the project via the Project tab - Library - Show
References.

File Edit Wiew Insert Project Controller Simulation Tools Window Help
Check All Programs F7
Check Selected Programs Shift+F7

1 o
Y @ BB
1 4 G T

Multiview Explorer Build Controller F8

e T Rebuild Controller

A4 Configurations and Sett e Initial Value
p Memory Usage

Online Edit Array[0.261] OFB

A4 Programming

The FB_SICK_RFUG610_IOL library can be integrated into the project via the plus sign.

B Library Reference - [m] X

| Library name | Name Space | Version | Author | Company | Date Created | Date Modified | Comment Attached Files | ID |

El Include the referenced libraries into the project.
M Notify if the library ID included in the project does not match with the reference library file ID.

oK

The library file can be selected in the storage location in which you saved the library or function block after
downloading.

B8] Refer to Library File x
« © 4 ||« (G)Windows » Benutzer > meiefa > Dokumente » OMRON > FB_RFUS10IOL v 0 £ FB_RFUB10_IOL durchsuchen

Organisieren v Neuer Ordner - M @

AppStudio_Programme-update A Name Anderungsdatum e Grobe

Barcode_Studio

| @FE,S\CK,RFUETOJUL‘W 15.11.2023 11:16 SLR-Datei | 163

Benutzerdefinierte Office-Vorlagen
Docklight_script
Downloaded Installations
EAGLE
GBC08_BUBT
IdentStudio
MATLAB
Meine Shapes
OMRON
Dauerlauf
EDS_Files
Example_Project
FB RFUS10 I0L e S >

Dateiname: v| Sysmac studio library File (*.slr)
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The FB_SICK_RFU610_IOL library should be visible, as well as the 10-Link Base Library in the library

references.

[ Library Reference — O x
y

Library name | Name Space | Version | Author | Company | Date Created | Date Modified |  Comment |  Attached Files |

» {§ PoEs
» B Data
» MR I0-Link Base 140  SICKAG SICK AG 10-Link base librar df239e74-8986-4a00-9d6c-de7aa83a9b83

4 Include the referenced libraries into the project.
M Notify if the library ID included in the project does not match with the reference library file ID.

oK

6.2. Overview function block

The FB uses only the IO-Link process data communication channel to interact with the device. For device
parameter access, the device uses the acyclic I0-Link service data communication channel. The function block
works asynchronously, which means the processing requires several call ups. Therefore, it is necessary that the

function block is called cyclically in the user program.

The function block with all inputs and outputs is shown here:

Enter Function Block

FE_SICK_RFUE1D_IOL

Enter Variable— MasterType DeviceReady
Enter Vai RoutePath TagPresent
Enter Varighle— Port R551

Req TxPower
Enter Variable— WriteTag OperationMode

Enter Via

ReadTag Trigger,

Enter Variab ParamAccess Done
Enter Variable— SetTagAccessPwd Busy
Enter Variable— SetTagKilPwd RegDone

Fnter Va

LockKill RegBusy

Enter Variah

TOut Error]

Enter Vai PD ErrorCode
Enter Variable— Data _— Data
PDO
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6.3. Operation of the function block

Each block action (#ReadTag, #WriteTag etc.) can be parameterized via the data type “ST_SICK_RFU610”
(Data). To execute a function block action, the desired action must be selected first. It is not possible to select
more than one action at time. To execute the selected action, the parameter #Req or an external connected
digital signal must be triggered with a positive edge (signal change from a logical zero to one). The #Busy signal
is set to TRUE as long as no valid device answer has been received. As soon as a falling edge is detected on
the #Req input, the active command (e.g., #ReadTag) is cancelled. This behavior prevents ISDU Parameter

access during an active read or write access.

If the function block signalizes #Done = TRUE at the output parameter, the action has been done successfully.
If, for this action (e.g. “ReadTag”) data has been requested from the device, it will be copied into the respective

data area (#Data).

6.4. Parameter of the function block

The functionality of the individual inputs and outputs and the parameters of the function block are described
below.

6.4.1. Mode

The RFU610 IO-Link can work in two operating modes.

Value | Mode Description

0 ReadUll Cyclic readout of the Ull without trigger.

1 ReadWrite Allows reading / writing of transponder contents of the differ-ent memory banks.
Please note:

If the ReadUll Mode (#OperationMode = 0) is active, the inputs #WriteTag or #ReadTag will be functionless. If
the trigger shall be set manually, set the OperationMode to 1 (ReadWrite).
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6.4.2.

Trigger type

Depending on the trigger mode, the trigger window is opened/closed via the function block (Software-Trigger) or

via a signal connected directly to the RFU (Hardware-Trigger). The trig-ger type can be changed via an ISDU

(index 310) or via SOPAS-ET. The detected mode is shown on the function block output #TriggerType.

Value

Type

Description

0 Software-Trigger

The trigger gate is opened on a read/write request (#Req) and is closed
according to the stop condition (index 312). If the stop condition is set to
“Trigger input”, the trigger gate is closed by resetting the #Req flag.

1 Hardware-Trigger

In this case the #Req flag has no effect. The selected function is executed as
soon as the external digital signal (e.g. light switch) opens / closes a trigger

window.

6.4.3. WriteTag

WriteTag function is used to write values to a defined area of a TAG.

Parameter Declaration | Datatype | Description
WriteTag. Input USINT Memory bank to be written.
Bank 0= Reserved

1= UIl/EPC

2=TID

3=UMEM

Valid range: [0..3]
WriteTag. Input UINT First word (16 bit) to be written beginning with 0.
StartWord
WriteTag. Input UINT Number of words to be written.
WordCount Valid range: [1..14]
WriteTag. Input ARRAY Data to be written to the selected tag area. The length is defined
Data [0..27] OF | by the WordCount parameter.

BYTE A maximum of 14 words (28 byte) can be written.
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6.4.4. ReadTag

The ReadTag function is used to read a defined area of a TAG.

Parameter Declaration | Data type | Description

ReadTag. Bank Input USINT Memory bank to be read.
0= Reserved

1= UII/EPC

2=TID

3=UMEM

Valid range: [0..3]

ReadTag. StartWord | Input UINT First word (16 bit) to be read beginning with 0.
ReadTag. Input UINT Number of words to be read out.
WordCount Valid range: [1..13]
ReadTag. Output USINT Received data length in byte
DatalLengthReceived
Data Output ARRAY Data that were read out

[0..25] OF

BYTE

6.4.5. SetTagAccessPwd

This function is used to set a password for TAG-Access on the TAG. Only if the password on the RFU and the

TAG match, a TAG access is possible.

Parameter Declaration | Datatype | Description
TagPasswords. | Input ARRAY Tag access password to be written to the tag. Each octet
TagAccessPwd [0..3] OF | stands for one character.
BYTE .
Example:

Password = 1234ABCD
[0]= 0x12
[1]= 0x34
[2]= OXAB
[3]= 0xCD
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6.4.6. SetTagKillPwd

This function is used to set a password for transponder kill on the TAG. Only if the password on the RFU and
the TAG match, a TAG kill is possible.

Parameter Declaration | Data type | Description

TagPasswords. | Input ARRAY Kill password to be written to the tag. Each octet stands for a
KillTagPwd [0.3] OF | one character

BYTE Example:

Password = 1234ABCD
[0]= Ox12

[1]= 0x34

[2]= OXAB

[3]= 0xCD

6.4.7. LockKill

This function is used to lock or kill a tag. Whether a tag will be locked or killed depends on the value in the ISDU
on Index 0x1A8 (Subindex 1) “Command”. If the ISDU is ‘0’, the tag will be locked, if the ISDU is ‘1, the tag will
be killed. If atag is password protected, the password needs to be defined on Index 0x1A6 when locking or Index

0x1A7 when Killing a tag.

6.4.8. ParamAccess

This function is used to set device parameters also known as ISDUs (Indexed Service Data Units). There are
several parameters, that may be written to. The parameters which shall be written to the device, must be selected
via the #Data.ParamAccess.Selection structure. The value of the selected parameters must be defined via the
#Data.ParamAccess.Values structure. There may be more than one parameter selected per command request,
as selected parameters are queued and processed in serial. The #Data.ParamAccess.RW bit is used to decide

whether a value should be read or written to.

Parameter (ISDU) Data type Description

Mode UINT Operation Mode Select [0..1]
0: ReadUll
1: ReadWrite
Index: 0x78

ReadPower UDINT Read Power [0..140] e-1 dBm
Index: 0x190

RSSIFilter Struct RSSI Filter
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Index: Ox19A

- | “On/Off’

Bool

Absolute RSSI Filter — RSSI Filter On/Off
Subindex: 1

- | LowerThreshold

INT

Absolute RSSI Filter — RSSI Filter Threshold [-
100..0]

Subindex: 2

TriggerType

USINT

Trigger Source [0..1]
0: Software-Trigger
1: Hardware-Trigger

Index: 0x136

TriggerStop

USINT

Trigger Stop Condition [0..1]
0: Timer

1: Trigger Input

Index: 0x138

ReadingGateLength

UINT

Reading Gate Length [0..50000] ms
Index: Ox13A

TriggerDelay

UINT

Start of object trigger delay [0..10000] ms
Index: 0x137

DeviceAccessPassword

ARRAY [1..8]
OF CHAR

Device access password
UTF8 formatted
Index: 0x1A6

DeviceKillPassword

ARRAY [1..8]
OF CHAR

Device kill password
UTF8 formatted
Index: OX1A7

LockKillSelector

Struct

Lock/Kill Selector
Index: Ox1A8

- | Command

UINT

Defines the command [0..1]
0: Lock

1: Kill

Subindex: 1

- | BankUserMemory

UINT

Defines the Bank User Memory [0..4]
0: Preserve

1: Unlock

2: Lock

3: Unlock permanently

4: Lock permanently
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Subindex: 2

- | BankEPC

UINT

Defines the Bank User Memory [0..4]
0: Preserve

1: Unlock

2: Lock

3: Unlock permanently

4: Lock permanently

Subindex: 3

- | BankTID

UINT

Defines the Bank User Memory [0..4]
0: Preserve

1: Unlock

2: Lock

3: Unlock permanently

4: Lock permanently

Subindex: 4

- | BankTagAccess

UINT

Defines the Bank User Memory [0..4]
0: Preserve

1: Unlock

2: Lock

3: Unlock permanently

4: Lock permanently

Subindex: 5

- | BankTagKill

UINT

Defines the Bank User Memory [0..4]
0: Preserve

1: Unlock

2: Lock

3: Unlock permanently

4: Lock permanently

Subindex: 6
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6.4.9. Inputs and Outputs of function block

Parameter Declaration | Datatype Description

MasterType Input IOLBase\E_IOL_MasterT | Type of I0-Link-Master:

ype_EIP - eCOMTROL

- eSIG200
- eSIG350

RoutePath Input String [64] Route path of 10-Link Master

Port Input USINT I0-Link Master port number

Req Input BOOL A rising edge executes the selected actions.

WriteTag Input BOOL Write tag data.
Data to be written needs to be defined in the
corresponding structure (#Data).

ReadTag Input BOOL Read tag data.
Data to be read needs to be defined in the
corresponding structure (#Data).

ParamAccess Input BOOL Access device Parameters. Allows read and
write access to selected ISDUSs.
Parameter to be read or written needs to be
defined in the corresponding structure
(#Data).

SetTag Input BOOL Write tag access password to the

AccessPwd transponder.

SetTag KillPwd Input BOOL Write kill tag password to the transponder.

LockKill Input BOOL Locks / Kills the tag area defined via an ISDU
parameter.

TOut Input TIME Timeout until the function block interrupts the
execution

PDI Input ARRAY [0..31] OF BYTE | 32 bytes of cyclic input process data from the
RFU610 IO-Link.

Data In/Out ST_SICK_RFU610 Data | Contains input and output parameters for all
supported function block actions.

DeviceReady Output BOOL Indicates if the RFU is ready. This flag is
updated cyclically.

TagPresent Output BOOL Indicates if there is a tag in the RF field of the
RFU610.

RSSI Output SINT RSSI signal level coming from the
transponder.

TxPower Output USINT Used transmission power [dBm]

OperationMode Output UINT Indicates the current operation mode (0 =

ReadEPC, 1 = Read/Write)
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TriggerType Output UINT Indicates the current trigger type (0 = Soft-
ware-trigger, 1 = Hardware-trigger)
Done Output BOOL Indicates that the selected function block
action has been performed without errors.
Busy Output BOOL Request in process
FALSE: Request is terminated
TRUE: Request is being processed
RegDone Output BOOL Indicates that the selected acyclic request
has been performed without errors.
(#SetParameters)
ReqBusy Output BOOL Indicates that an acyclic request is being
process.
Error Output BOOL An error occurred.
FALSE: No error
TRUE: Error detected
Errorcode Output ST_SICK_ RFU610_Error | Error information
PDO Output ARRAY [0..31] OF BYTE | 32 bytes of cyclic output process data to the

RFU610 IO-Link.
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7. Use of the function block

7.1. Integration in the PLC program

The first step is to create a program by right-clicking on Programs. You will then be asked for the desired

programming language. In this example, the programming language ST (structured text) is used.

File Edit View Insert Project Controller Simulation Tools Window Help

Group Filter 'V [(No group) ~

Y
Nam Data Type
Array[0.327] OF BYTE

Array[0.261] OF BYTE

To be able to call and use the function block in the PLC program, the function block can be dragged from the
right-hand side of the ToolBox into the program. Two additional lines of code must be added one before and one
after the function block.

MemCopy(ProcessDataln[8],ProcessDataln_SIG200[0],32);
MemCopy(ProcessDataOut_SIG200[0],ProcessDataOut[6],32);

The lines of code ensure that the 328 bytes of input process data and 262 bytes of output process data from the
SIG200 are written to a 32-byte array so that only the process data from the RFU610 1O-Link is used. The
process data from the RFU610 10-Link begins (when the RFU is connected to port 1) from the 8th byte for the
input process data from the SIG200 and from the 6th byte for the output process data (see figures). For this
reason, the input process data from byte 8 to byte 39 is copied from the global variable (ProcessDataln /
ProcessDataOut) into a local array (ProcessDataln_SIG200 / ProcessDataOut_SIG200) and the same for the

output process data from byte 6 to byte 37.

1/0 assemblies with process data

Table 19: Assembly input - instance 100 Table 20: Assembly output - instance 101

Byte Designa- Data Data Description Byte Designa- Data Data Description
tion length | Type tion length | Type
0 Inputs 1byte |UINT8 |See bit description for input 0.5 Reserved 6byte |ARRAY
data
Port S1 10-Link output | 1 byte |ARRAY |See documentation of the
1.7 Reserved 7 byte | ARRAY data/DO pin connected device/bit 0, sets
8..39 Port S1 10Link input 32 byte |ARRAY |See documentation for con- the output.
data nected device 7..37 10Link output |31 byte | ARRAY | See documentation of the
40 10L Status 1byte |UINT8 |See bit description for IOL data connected device
status 38 PortS2 [10-Link output |1byte |ARRAY [See documentation of the
41 10L Error 1byte |UINTS |See bit description for IOL data/DO pin connected device/bit 0, sets
error the output.
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Regarding to the function block the following input parameters must then be given: MasterType (SIG200 must
be defined as the master; a variable of the data type E_IOL_MasterType_EIP can be created for which the initial
value eSIG200 is selected), RoutePath ("02\" must be entered followed by the IP address of the SIG200), Port
(The port number to which the RFU is connected), TOut (The timeout time of the function block), PDI/PDO (The
array of bytes of the input and output process data of the RFU must be entered here) and Data (variable of data

type ST_SICK_RFU610_Data which contains the input and output parameters).

Fde Edit View insert Froject Contolier Simulation Tools Window Help

12{[MemCopytProcessDataln(e], sDataln_SIG200[0)32):

3
4| F8_RFUB10(MasterType:= Master_SIG200,
uteP: 92.168.250.2,

The code required for this example then looks like this:

MemCopy(ProcessDataln[8],ProcessDataln_SIG200[0],32);

FB_RFU610(MasterType:= Master_SIG200,
RoutePath:='02\192.168.250.2',

Port:=1,

TOut:=T#5s,

PDI.=ProcessDataln_SI1G200,
PDO=>ProcessDataOut_SIG200,
Data:=Data_SIG200);

MemCopy(ProcessDataOut_SIG200[0],ProcessDataOut[6],32);
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In order to be able to control the function block via the watch table in this example, the #Req input must be reset

after calling the function block when the function block has finished an operation and the #Done output is set to

TRUE.

13

14 FB_RFUG10(MasterType:= Master_SIG200,

15
16
17
18
19
2e
21
22

23] MemCopy(ProcessDataOut_SIG200[0],ProcessDataCut[e].32);

24,
25y /f

RoutePath:="02\192.168.250.2",
Port:=1,

TOut:=T#5s,
PDI:=ProcessDataln_51G200,
PDQO==ProcessDataCut_SIG200,
Data:=Data_SIG200);

SI1G200

26

27{ // Reset Reg

28=IF FB_RFU610.Done THEN
29 FB_RFU610.Req := FALSE;
3@} | END_IF;

31
3z

The needed code looks like this:

/l Reset Req

IF FB_RFU610.Done THEN
FB_RFU610.Req := FALSE;

END_IF;

Once the corresponding lines of code and the function block have been inserted into the program, the PLC

program still needs to be added to the PrimaryTask. This ensures that the program is executed immediately
when the OMRON controller goes into RUN mode.

File Edit View Insert Project Controller Simulation Tools Window Help

1 _
Y @ @@
]+ @ @ O

Multiview Explorer

new_Controller 0 ¥
44 Configurations and Setup
AT

Ethy

L M PrimaryTask

Program name
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The program (in this example Program0) must be added using the plus sign.

Proaram name Initial status

When all of these adjustments have been made, the controller must be switched online and the changes must

be transferred to the controller.

& synchrenization O X

Computer: Data Name mputer: Update Date
3 11:35:01 12:5

o P P9 o o
o R o o Ro o Ro Ro Ro Ro Ro o o

EtherCAT Slave Settings
nsion Racks

troller Setup
peration Setting
uilt-in Etherl

peration 5
uilt-in Etherh

up Settings
m Data Settings
ent Settings

m Data Settings
it Settings

valu

r the POU n i ns Ci All data will ransferred when
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In order to be able to create a watch table to set the individual parameters of the function block, the watch tab
page must be opened via the View tab.

File Edit View Insert Project G Al Simulati Tools  Wind Help
Multiview Explorer Alt+1
Praject Shortcut View Alt+Shift+1
Toolbox Alt+2
3D Visualizer Alt+Shift+2

Cutput Tab Page Alt+3
Watch Tab Page Alt+4
‘Watch Tab Page(Table) Alt+5hift+4
Cross Reference Tab Page Alt+5
Build Tab Page Alt+6

Name

rocessDataOut SIG200
flaster SIG200
Search and Replace Results Tab Page  Alt+7 ata_SIG200
Simulation Pane Alt+8 B_RFUG10

Differential Monitor Alt+9

Programming Group Tab Page

F+++++++++++ 5IG
pcess Data Structure

t 51: abylolinput[6]/ab
Recently Closed Windows Ctr+Shift+H  Ft 525 abylolinputi40]/a

Variable Manager...
Smart Project Search Crl+Shift+F

Clear Recently Closed Windows History 't $3: abylollnput[74]/a
't 54: abylollnput[108]/
Zoom v |t 55: abylolinput[142)/
t 56: abylollnput[176]/

Manage Window Layout Templates...
t S7: abylolinput[210]/

Reset Window Layout 't 58 abylolinput2441/

riables

12| MemCopy(ProcessDataln[8]

The watch table opens, in which variables from the program can be added. The following variables are required

to control the function block:
ProcessDataln [8..39]
ProcessDataOut [6..37]

Programm0O.Data_SI1G200

ProgrammO.FBRFU610

Device name Name Onlinevalue | Modify | Comment | Datatype | AT |_Display format |

rov Conrterd__ ||~ pocenbaains 39 e oo |

new_Controller 0 Arrayl0.261] OF
new_Contraller 0 SICK_RFUGTONST,
new_Controller 0 13 Program Us10 FB_SICK_RFUSTO,

hew Conraler 0 i —

You can then switch to RUN mode.
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To check whether data is arriving from the SIG200 to the OMRON controller, you can look in the watch table
under ProcessDataln[8..39] to see whether data is contained in the first byte (byte 8). If data is contained in
ProcessDataln[8..39], the connection between SIG200 and OMRON Controller is successfully established.

7.2. Set parameters with function block

To be able to read or write data with the RFU610 10-Link, it must first be ensured that the RFU610 IO-Link is in
the correct operating mode and that the correct trigger mode is set. In order to read or write a transponder
triggered via the function block, it is necessary that the operating mode is set to ReadWrite (#Mode = 1) and the

trigger mode is set to software trigger (#TriggerType = 0).

To check whether the correct operating mode and the correct trigger type are set, the value for the #Mode and
#TriggerType parameters can be checked in the watch table under Program0O.Data_SIG200 - ParamAccess >

Values.

Device name MName Online value

¥ ParamAccess
I =
Mode 1
ReadPower
P RSSIFilter
TriggerType
TriggerStop
ReadingGatelength
TriggerDelay

If the operating mode or trigger mode needs to be changed, the values can be changed via the watch table. To
do this, the #Mode and #TriggerType variables must first be set to TRUE via Program0O.Data_SIG200 >
ParamAccess > Selection.

Device name W EL Online value Madify Comment
P DeviceKillPassword[1-8]
P LockKillSelector Lock/Kill Selector, Index 161A8 10424
¥ Selection RFU Parameter Selection
Mode True FALSE  If true, parameter will be written to RFU on the next ParamAccess Request
ReadPower False TRUE FALSE  If true, parameter will be written to RFU on the next ParamAccess Request
RSSIFilter False TRUE 'FALSE  If true, parameter will be written to RFU on the next ParamAccess Request

| [ megerfype fTe T3] | 1 true, parameter will be written to RFU on the next ParamAccess Request

TriggerStop False TRUE FALSE  If true, parameter will be written to RFU on the next ParamAc
ReadingGatelength False TRUE FALSE  If true, parameter will be written to RFU on the next Param#c
TriggerDelay False TRUE FALSE  If true, parameter will be written to RFU on the next ParamAc
DeviceAccessPassword False TRUE FALSE  If true, parameter will be written to RFU on the next Param#c
DeviceKillPassword False TRUE FALSE  If true, parameter will be written to RFU on the next ParamAc
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The variable #RW must then be set to TRUE under Program0O.Data_SIG200 - ParamAccess to enable the
writing of parameters.

Device name MName Online value Modify | Comment
ReadPower TRUE FALSE  If true, parameter will be written to RFU on the next ParamAccess Request

RS5IFilter TRUE FALSE  If true, parameter will be written to RFU on the next ParamAccess Request
TriggerType FALSE  If true, parameter will be written to RFU on the next ParamAccess Request

TriggerStop TRUE FALSE  If true, parameter will be written to RFU on the next ParamAc Request

ReadingGatelength TRUE FALSE  If true, parameter will be written to RFU on the next ParamAccess Request
TriggerDelay TRUE 'FALSE  If true, parameter will be written to RFU on the next ParamAccess Request
DeviceAccessPassword TRUE FALSE  If true, parameter will be written to RFU on the next ParamAccess Request
DeviceKil Password TRUE 'FALSE  If true, parameter will be written to RFU on the next ParamAccess Request
LockKillSelectar TRUE FALSE  If true, parameter will be written to RFU on the next ParamAccess Request
FALSE I RFU Read or Write Parameter, FALSE = READ, TRUE = WRITE

Once these parameters have been set, parameter writing process can be started via the function block. To do
this, the #ParamAccess input must first be set to TRUE under Program0.FB_RFUG610 and then the parameter

access command can be started via the #Req input.

Device name | Online value Modify | Comment
Port 1 _ I0L-M Port number
Req False TRUE FALSE  Siarts a request on a rising edge
WriteTag False TRUE 'FALSE Command Selector: WriteTag
ReadTag False TRUE FALSE Command Selector: ReadTag

ParamAccess True FALSE
I T I ™S I | - | s |

SetTagAccessPwd False TRUE FALSE Command Selector: SetTagAccessPwd

SetTagKillPwd False TRUE FALSE Command Selector: SetTagKillPwd
LockKill False TRUE FALSE Commend Selector: LockKill
TOut 550.000ms _ Timeout until the FB intterupts the execution
» PDI0-31]
DeviceReady TRUE FALSE  Device ready
TagPresent TRUE 'FALSE  Indicates if a tag is present [FALSE=not present, TRUE=present]
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7.3. Example read transponder data
Reading transponder data is shown here using the following example:

e Reading 4 bytes (2 words) from the Ull memory area without offset
Preconditions:

e Mode = 1 (ReadWrite)
e TriggerType = O (software trigger)

In order to be able to execute a read command, the ReadTag parameters must be set first.

Parameter Declaration | Data type | Description

ReadTag. Bank Input USINT Memory bank to be read.
0= Reserved

1= UII/EPC

2=TID

3=UMEM

Valid range: [0..3]

ReadTag. StartWord | Input UINT First word (16 bit) to be read beginning with O.
ReadTag. Input UINT Number of words to be read out.
WordCount Valid range: [1..13]
ReadTag. Output USINT Received data length in byte
DatalengthReceived
Data Output ARRAY Data that were read out

[0..25] OF

BYTE

For the example above, the input parameters must be set as follows:

e ReadTag.Bank =1 (UII/EPC)
e ReadTag.StartWord = 0 (No Offset)
e ReadTag.WordCount = 2 (2 words = 4 bhytes)

The parameters can be set via the watch table under Program0.Data_SIG200 - ReadTag:

Device name | Name | Online value

new_Controller_0 |l ProcessDataln[8.39]
new_Controller_0 | 3l ProcessDataOut[6..37]
new_Controller_0 A/ Program0.Data_51G200

P WriteTag
¥ Readlag

Bank L

StartWord V]

I
| | WodCoume ]2 | [ |
DatalengthReceived 0 _

P Data[0-25]

» TagPasswords

P ParamAccess
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The read command can then be executed via the function block by first setting the #ReadTag input to TRUE and
then triggering the read command via the #Req input.

Device name MName Online value Medify Comment
MasterType eSIG200 I:| Type of IOL-Master

RoutePath 024192.168.250.2 Routepath of I0L Master

Port 1 _ I0L-M Port number

Req False FALSE  Starts a request on a rising edge

WriteTag False FALSE Command Selector: WriteTag
I N S e | e |
ParamAccess False
SetTagAccessPwd False FALSE Command Selector: SetTagAccessPwd
SetTagKillPwd False FALSE = Command Selector: SetTagKillPwd
LockKill False FALSE  Commend Selector: LockKill
TOut 550.000ms _ Timeout until the FB intterupts the execution

The reading result can then be found under Program0.FB_RFU610 > Data - ReadTag - Data:

Device name Name Online value Modify
» PDO[0-31]
¥ Data
P WniteTag
¥ ReadTag
Bank 1 |
StartWord 0 ]
WordCount 2 _
DatalengthReceived 4 _
Data[0] 98 ]
Datal1] 6C [ ]
Datal2] 0] ]
Data[3] A1 ]
Data[4] 00 ]
Data[5] 00 ]
Datal6] 00 ]
|
I
I

Data[7] o0
Data[8] 00
Data[d] 00
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7.4. Example write data to transponder
Writing data to a transponder is shown here using the following example:

e Write 8 bytes (4 words: 0x11 0x22 0x33 0x44 0x55 0x66 0x77 0x88) in UMEM memory area without
offset

Preconditions:

¢ Mode = 1 (ReadWrite)

e TriggerType = O (software trigger)

In order to be able to write transponder data, WriteTag parameters must first be set:

Parameter Declaration | Datatype | Description
WriteTag. Input USINT Memory bank to be written.
Bank 0= Reserved

1= UII/EPC

2=TID

3=UMEM

Valid range: [0..3]
WriteTag. Input UINT First word (16 bit) to be written beginning with 0.
StartWord
WriteTag. Input UINT Number of words to be written.
WordCount Valid range: [1..14]
WriteTag. Input ARRAY Data to be written to the selected tag area. The length is defined
Data [0..27] OF | by the WordCount parameter.

BYTE A maximum of 14 words (28 byte) can be written.

For this example the following WriteTag parameters must be set:

e WriteTag.Bank = 3 (UMEM)
e WriteTag.StartWord =0

e WriteTag.WordCount = 4 (4 words - 8 bytes)

e WriteTag.Data = 0x11 0x22 0x33 0x44 0x55 0x66 0x77 0x88
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The parameters can be set via the watch table under Program0.Data_SIG200 > WriteTag:

Device name | Name | Online value Medify

new_Controller_0 |l ProcessDataln[8.39]
new_Controller_0 | 3 ProcessDataOut[6..37]
new_Controller_0 A4l Program0.Data_S1G200

¥ WriteTag
Bank
StartWord

WordCount

Data[0]

Data[1]
Data[2]
Datal3]
Datal4]
Datal5]
Datal6]
Datal7]
Datal8]
Data[d]
Data[10]

The write command can be executed by setting the #WriteTag input to TRUE in the function block and then

starting the writing using the #Req input.

Device name MName Online value | Modify | Comment
P_First_Run False TRUE FALSE

MasterType e51G200 Type of IOL-Master

RoutePath 024192.168.25 Routepath of IOL Master

Port 1 I0L-M Port number

Req 1 TRUE Starts a request on a rising edge
ey e [RUUEIEY | cormand eector Wrieig

ReadTag False TRUE Command Selector: ReadTag

ParamAccess False TRUE

SetTagAccessPwd False TRUE Command Selector: SetTagAccessPwd

SetTagKillPwd False TRUE Command Selector: SetTagKillPwd

LockkKill False TRUE Commend Selector: LockKill

In order to check whether the data was successfully written to the transponder, the UMEM memory area can be

read out. To do this, the following ReadTag parameters must be set:

e ReadTag.Bank = 3 (UMEM)
e ReadTag.StartWord = 0 (No Offset)
e ReadTag.WordCount = 4 (4 words - 8 bytes)
The WriteTag parameters can be set via the watch table under Program0.Data_SIG200 -> ReadTag:
Device name | Name | Online value Modify
new_Controller_ 0 | ¥ ProcessDatalut[6..37]
:
» WriteTag

]| Rede | | ]

Bank :

StartWord

WordCount

DatalengthReceived
» Data[0-25]

© SICK AG - All rights reserved — Subject to change without notice Page 48 of 52



SICK

Application Note Connect RFU610 I0L to OMRON NX/NJ-PLC via EtherNET/IP Sensor Intelligence.

To execute the read command, the #ReadTag input must first be set to TRUE in the function block and then
reading can be started using the #Req input.

Device name Name Online value Modify |
RoutePath 2\192.168.250.2 I :outepath of IOL Master

_ IOL-M Port number
TRUE FALSE Starts a request on a rising edge
Command Selector: WriteTag
1] | Command Selector: ReadTag
ParamAccess TRUE FALSE

SetTagAccessPwd TRUE FALSE Command Selector: SetTagAccessPwd
SetTagKillPwd TRUE FALSE Command Selector: SetTagKillPwd

LockKill TRUE FALSE Commend Selector: LockKill

TOut 5s0.000ms _ Timeout until the FB intterupts the execution

Device name MName Online value Modify
¥ Data

» WriteTag
¥ Readlag
Bank
StartWord
WordCount
Datal engthReceved
Data[0]
Data[1]
Datal[2]
Data[3]
Datal[4]
Data[5]
Datal6]
Data[7]
Data[8]
Data[9]
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8. Overview error codes of function block

The parameter “Errorcode” contains the following error information:

- Block specific error code
- Device error code
- Extended error code

Block Description

Errorcode

16#0000 No error

16#0001 Timeout error occurs. The processing of the actions takes longer than the time set at

the "TOut" parameter.

The timeout is only active when “Software-Trigger” is used.

16#0002 A request was executed without selecting a parameter, or with more than one
parameter selected.

16#0003 Unsupported memory bank (>3)

16#0004 Reserved

16#0005 No transponder present in the RF-Field of RFU

16#0006 Write tag: Wordcount > 14 not usable in mode 1

16#0007 Read tag: Wordcount > 13 not usable in mode 1

16#0008 Unsupported device mode (>1)

16#0009 Unsupported trigger type (>1)

16#000A The variable, which is connected to the “DeviceDataOut” parameter, is not from the

type "Array of Byte". Please assign a valid variable for the outgoing process data.

16#000B The variable, which is connected to the “DeviceDataln” parameter, is not from the type

"Array of Byte". Please assign a valid variable for the incoming process data.

16#000C The assigned array with the output process data (DeviceDataOut) must be at least 32
bytes long.

16#000D The assigned array with the input process data (DeviceDataln) must be at least 32
bytes long.

16#000E Error when copying the output process image.

16#000F Error when copying the input process image.
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16#0010 Device error detected

The variable “DeviceErrorcode” contains the device error code.

Errorcode | Description

0x0001 Device not ready

0x0002 Command execution failed
0x0003 Invalid number of requested data
0x0004 Invalid telegram length

0x0005 More than one tag detected

0x0007 Received EPC is too long

0x0008 Requested write operation failed

0x0009 Timeout occurred during confirmed messaging protocol was
processing

0x000A Wrong coding standard or inconsistent data

0x000B Lock command failed

0xo000C Kill command failed

0x000D Wrong trigger input active

0x000E Logging active, but no SD card inserted

0x000F Logging active, but SD card failed

0x0010 Odd length of offset or length

0x0011 Command execution interrupted

0x0012 Additional unexpected PDO(s) while last requested operation still in

progress

0x200A MAC: Reverse power too high

0x200F MAC: Timeout

0x2010 MAC commands not allowed at the time

0x2011 Antenna frequencies could not be set

0x2013 There is no active antenna configured

0x2014 Frequency standard is not supported by the current firmware version
0x2015 MAC: Power amplifier temperature threshold exceeded
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Block Description
Errorcode
Errorcode | Description
0x2017 Wrong version of blocks.xml exist on the device
0x2018 MAC: Communication Error
Ox20FF MAC: Generic error
16#0011 Selected command is not supported in ReadEPC Mode (Mode = 0)
16#0200 There are no parameters selected in #Data.ParamAccess.Selection. Select at least on
parameter and re-trigger the command.
16#0210 One or more values that shall be written to the parameters are not supported. Make
sure the values are in the supported range and re-trigger the command.
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