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Introduction

This application note explains the procedure for running evaluation the R-IN32M3module Solution Kit in
connection with the CODESY'S software programmable logic controller (PLC). In particular, this covers how
to add and configure the protocol stack PROFINET supported by CODESYS.
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R-IN32M3 Module (RY9012A0) CODESYS for PROFINET

1. Overview

1.1 Abstract
This document describes how to setup R-IN32M3 module with CODESYS for PROFINET.

1.2 Operating environment

For details on the software environment and hardware environment, refer to the application note included in
the sample package (r18an0052xx0 ***).

Table 1-1 Application Note

BB BEHES
R-IN32M3 Module Application Note RA6M3 / RA6M4 R30ANO388EJ****
R-IN32M3 Module Application Note RX66T R12ANO111EJ****

The connection procedure described in this manual assumes that the following conditions are met. For the
setup method of each evaluation board, refer to the application note corresponding to each sample software
included in the sample package.

1.2.1 Software environment

Table 1-2 shows the software operating environment.
Sample software and various documents are included in the sample package.

Table 1-2 Software environment

Name Link
R-IN32M3module sample package r18an0052xx0***
CODESYS https://www.codesys.com/
CODESYS Group
Npcap https://nmap.org/npcap/
NMAP.ORG
R30AN0377ED0101 Rev.1.01 RENESAS Page 3 of 22
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R-IN32M3 Module (RY9012A0) CODESYS for PROFINET

1.2.2 Hardware environment
This document applies only to the following configurations:

1) R-IN32M3 module Adapter board with EK-RA6M3 / EK-RA6M4
2) R-IN32M3 module Adapter board with SK-S7G2
3) R-IN32M3 module CPU card

1) R-IN32M3 module + EK-RA6M4 2) R-IN32M3 module + SK-S7G2 3) R-IN32M3 module CPU card [SEMB1320]

Fig. 1.1 Evaluation environment

Table 1-3 Evaluation environment

Name Type
R-IN32M3 Module Adapter board YCONNECT-IT-I-RJ450
R-IN32M3 Module CPU card SEMB1320
RA6M3 MCU Group Evaluation Board EK-RA6M3
RA6M4 MCU Group Evaluation Board EK-RA6M4
SK-S7G2 starter kit. SK-S7G2
R30AN0377ED0101 Rev.1.01 RENESAS Page 4 of 22
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R-IN32M3 Module (RY9012A0)

CODESYS for PROFINET

2. CODESYS Setup
2.1 Setup PROFINET project

2141

Creating a project

Select “All Programs > CODESYS > CODESYS V*.* SP** Patch** ” from the Windows start menu.

Select "New Project" from the "File" menu to create a new project.

|=] New Project ==
Categories: Templates:
& CODESYS [ Libraries :
=1 Projects . LE 1
File | Edit View Project Build Empty project | Standard project | Standard project
= = = = = with Applicatio. ..
2] NewProject..  Ctrl+
[ Open Pl%ect. .. Cctl+o
Close Project
Sawve Project Ctrl+5
Sawve Project As...
Project Archive 4
A project containing one device, one application, and an empty implementation for PLC_PRG
Source wpload. ..
Name: Renesas-PROFINET
Source download. ..
Location:  D:¥ - E]
Print...

Figure 2.1 new project

In the "New Project" window, select "Projects" from the "Categories" section and "Standard project" from the
"Templates" section. Then, specify the name of the project.

In the "Standard Project" window, select the controller and programming language you wish to use from the
drop-down lists for "Device" and "PLC_PRG in". For this example, select "CODESYS Control Win V3 x64"
and "Structured Text (ST)", respectively. After that, click on "OK" to open the new project.

Standard Project
You are about to create a new standard project. This wizard will create the following
- objects within this project:
. a

- Oneprogrammable device as specified below

- A program PLC_PRG in the language specified below

- A cyclic task which calls FLC_PRG

- A reference to the newest version of the Standard library currently installed.

Device CODESYS Control Win V3 x64 (35 - Smart Software Solutions GmbH)

PLC_PRGin | Structured Text (ST)

Cancel

Figure 2.2 Select the Device and PLC programming

R30AN0377ED0101 Rev.1.01
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R-IN32M3 Module (RY9012A0) CODESYS for PROFINET

The "Device" tree for the newly created project will be displayed as shown below.
The components that belong to "Device (CODESYS Control Win V3 x64)" are managed in a tree structure.

Devices = 0 X
=5 RenesasFROFINET =
= ﬁ Device (CODESYS Contral Win V3 x64)
=-El PLC Logic

=-{C} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MairTask (IEC-Tasks)
& pLC_PRG

Figure 2.3 Project View

2.1.2 Install Device Information (GSD)

Install a GSD (General Station Description) file which contains a description of the PROFINET slave device.
An XML file called GSDML for use with PROFINET is provided with the released stack. Select "Device
Repository..." from the "Tools" menu of the CODESYS program.

Tools | Window Help

Package Manager...

Library Repository...

Device Repllﬂsjtury. v

Eisualizaﬁu%tyles Repository...
License Repository...

License Manager...

= = SR G

Scripting k
Customize...

Options. ..

Figure 2.4 Open Device Repository

R30AN0377ED0101 Rev.1.01 RENESAS Page 6 of 22
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R-IN32M3 Module (RY9012A0)

CODESYS for PROFINET

In the dialog box, click on the "Install" button to produce the dialog box where you are to enter the name of
the provided GSDML file. The R-IN32M3 module sample package has GSDML file for each application

(Table 2-1 GSDML file).

When the installation is complete, [R-IN32M3_Module] will be registered in “PROFINET IO Slave” tree.

2 Device Repository

Location System Repository

(C:\ProgramData\CODESYS\Devices)

Installed device descriptions

String for a fulltext search

‘ Vendor: | <Al vendors>

~

Name Vendor "
= % Profinet I0

+ HE Ethernet Adapter

+- % Profinet IO Device

+- 1 Profinet 10 Master

= % Profinet 10 Slave
m CIFX Profinet Device 35 - Smart Softv
I'@ CIF¥X Profinet Device 35 - Smart Softw
Iﬁ] CODESYS Profinet Device 35 - Smart Softv
I'@ CODESYS Profinet Device 35 - Smart Softw
1

T

¥l RiNz2M3_Module

L4l cLiEnna R ASTRET 10 Nmfreenen Pn om0 TRIIAD [y
S

Renesas Electro

v

<

rd

= €% D:¥r18an0052xx0200-r4n32m3-module-sample package¥SolutionKit¥Synergy¥Software¥, .,
¥ Device RINZ2M3_Module™ installed to device repository.

X

Edit Locations...

Export..

Renew Device
Repository

Details...

Close

Figure 2.5 Install the GSDML File

Table 2-1 GSDML file

Sample project application directory
Mirror RA6_CCM_V***\appl\mirror_sample\ac\01_pnio_io_renesas\gsdml
RA sample Remote-IO RA6_CCM_V**\appl\remote_io_sample\ac\01_pnio_io_renesas\gsdml
Sensor RA6_CCM_V***\appl\sensor_sample\ac\01_pnio_io_renesas\gsdml
Synergy sample Mirror Synergy_ CCM_V***\appl\2015013_irj45\ac\01_pnio_io_mirror\gsdml
Mirror RX66T_CCM_V***\appl\mirror_io_sample\01_pnio_io \gsdml
RX66T sample Remote-10 RX66T_CCM_V***\appl\remote_io_sample\01_pnio_io \gsdml
Motor RX66T_CCM_V***\appl\motor_sample\01_pnio_io \gsdml

R30AN0377ED0101 Rev.1.01
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R-IN32M3 Module (RY9012A0) CODESYS for PROFINET

2.1.3 Add Master and Slave Device
Add the Master device and "R-IN32M3 Module" Slave device to the project.

1.) Add the Ethernet Interface
Right-click on "Device (CODESYS Control Win V3 x64)" in the "Device" tree and select "Add Device...".

The "Add Device" dialog box opens. Select "Ethernet" under "Fieldbuses", then "Ethernet" and click on the
"Add Device" button.

() Add Device 5

Devices Name:  Ethernet
Action:

=4l RenesasPROFINET _ _
® Append device ) Update device

- m Device (C e PUNRETTSETE Y oevice:
X cut ‘
+ 20 pcL Vendor: [ <al vendors> -
By co
PY Name Vendor Version Descr =
Paste =- [ Fieldbusses |E‘
= H@ Ethernet Adapter
»  Delete - £
i ernet 35 - Smart Software Solutions GmbH e
Browse 3 < 0 r
i Group by category
Properties... 7] Display all versions (For experts anly)
5] Add Object » [ Display outdated versions
) Add Folder... Information:
r - [ mame:Ethernet
Add Dgyice... Vendor: 35 - Smart Software Solutions GmbH
- Categories: Ethernet Adapter, Ethernet Adapter, Ethernet _
Update%ewce. . [iney %ﬂ
Version: 3.5.9.0 e

‘Order Number: -
Description: Ethernet Link.

Append selected device as last child of
Device

€ (You can select ancther target node in the navigator while this window is open.)

Figure 2.6 Add Device

You can see that "Ethernet" has been added under "Ethernet (Ethernet)" in the "Device" tree.

Devices ~ 0 %

=Gl Renesas-FROFINET E]

=[] Device (CODESYS Contral Win V3)
+-[Z]l] PLC Logic

E ﬁ Ethernet (Ethernet)

Figure 2.7 Ethernet Interface in Project Tree

R30AN0377ED0101 Rev.1.01 RENESAS Page 8 of 22
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R-IN32M3 Module (RY9012A0)

CODESYS for PROFINET

2.) Add a Master PN Controller

Right-click on "Ethernet (Ethernet)" in the "Device" tree and select "Add Device".

Devices

=2 RenesasFROFINET
= m Device (CODESYS Control Win V3)
+-20 pLC Logic

(B |etremet b ocut

Copy
Paste

¥ Delete
Browse
Refactoring

Properties. ..

Add Object

) Add Folder...

Add Deyice. ..

Insert Detice...

ﬂ Add Device @

Name: PN_Controller

Action:

@ Append device () Insert device (©) Update device

Device:

Vendor: l(AJI vendors> b
Name Vendor Version  Des(|
= ﬁ Fieldbusses

""" Profinet 10
=% Profinet 10 Master
I [1 PN-Controller | 35 - Smart Software Solutions GmbH | 3.5.9.0 'cﬁr
4| I +

Group by category
[7] Display all versions (for experts only)
[7] Display outdated versians

Information:
ﬂi Name: PN-Controller -
Vendor: 35 - Smart Software Solutions GmbH 2

Append selected device as last child of
Ethernet

€ (You can select another target node inthe navigator while this window is open.)

Figure 2.8 Add PROFINET Controller

The "Add Device" dialog box opens. Select "PN-Controller" under "Fieldbusses", "Profinet 10", then "Profinet
IO Master" and click on the "Add Device" button.

You can see that "PN-Controller" has been added under "Ethernet" Interface in the Project tree.

R30AN0377ED0101 Rev.1.01
2020.6.25
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R-IN32M3 Module (RY9012A0)

CODESYS for PROFINET

3.) Add a R-IN32 Module Slave

Right-click on "PN-Controller" in the Project tree and select "Add Device".

Devices

[ Add Device

Name ~[RIN32M3_Module

=l Renesas-PROFINET
= m Device (CODESYS Control Win V3)
+ [0 PLC Logic
= m Ethernet (Ethernet)

Action
(@ Append device () Insert device

O Update device

[string for a fullext search

| vendor | <allvendors>

[ |Pr_contral %

Cut

Copy
Paste

Delete
Browse
Refactoring
Properties...

Add Object

Add Folder...

Name Vendor
= [ Feldbuses
| = 5 Profinet 10
""" Profinet I0 Slave
[T crx Profinet Device 35 - Smert Software Solu
H0) crrx Profinet Deviee 35 - Smert Software Solu
H0) copesys profinet Device 35 - Smert Software Solu
H eLsestoninvan Beckhoff
) Rans2m3_Moduie | Renesas Blectronics
4 H) SHERPA PROFINET 10 Reference Device for RANS2M3  Renesas Blectronics Corpe
3 < -

>

Group by category [] Display all versions{for experts anly) [] Display outdated versions

¥ wame:RINZZM3_Modue
Vendor: Renesas Electronics
Categories: Profinet [0 Slave
Version: SW=71.0, Hii=AL0
Order Number: 00210

Add Devicay,.

Description: RIN32M3_Module

| Insert Device'..

A

RENESAS
[—

Append selected device as last child of
PN_Controller

@  (You can select another target node inthe navigator while this window is open.)

Add Device

Close

Figure 2.9 Add the R-IN32M3 Module

The "Add Device" dialog box opens. Select "RIN32M3_Module" under "Fieldbusses", "Profinet 10", then
"Profinet IO Slave" and click on the "Add Device" button.

You can see that "R-IN32M3 Module" has been added under "PN-Controller" in the Project tree.

Devices * o X

=2 RenesasPROFINET =
= m Device (CODESYS Control Win V3 x64)
=B pLC Logic
=1} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask (IEC-Tasks)
& pLc_PrG
= @ Profinet_CommunicationTask (IEC-T|
@ PM_Controller. CommCyde
@ Profinet_IOTask {IEC-Tasks)
= @ Ethernet (Ethernet)
= m PM_Controller (PN-Controller)
= 'I'L[] RIN32M3_Module (RIN32M3_Module)
[ 1_signeds {1 Signeds)
i) 0_signeds (0 Signeds)
[l 1_signed1s (1 Signed1s)
[l o_signed1s (0 Signed16)

Figure 2.10 R-IN32M3 Module in Project

Figure 2.10 R-IN32M3 Module in Project shows the Synergy sample mirror app with the R-IN32M3 module

added.

R30AN0377ED0101 Rev.1.01
2020.6.25
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R-IN32M3 Module (RY9012A0) CODESYS for PROFINET

3. Configuring CODESYS Network

3.1 Connecting HOST PC IP address
IP address setup to the HOST PC.

Open "Network Connection". Double-click or right-click on the "Local Area Connection" icon.

In the "Local Area Connection Status" window, select "Properties”.

W' Ethernet 2 Status b4 + Ethernet 2 Properties X
General Networking  Athertication  Sharing
Connect using:
Connection 5 D-link DUB-E100 USB2 0to Fast Ethemet Adaster
IPv4 Connectivity: No network access
IPv6 Connectivity: No network access
Media State: Enabled This conneclion uses the fallowing ftems:
Duration: 03: 14149 A3 Clent for Microsoft Networks ~
F File and Printer Sharing for Microsoft Networks
Speed: 100.0 Mops T Npcap Packet Diiver (NPCAR)
" Detals. .. ’FQUS Packet Scheduler
= A3 juniper Network Service
PR Intemet Protocol Version 4 (TCP/IPv4)
[ 4 Microsaft Network Adapter Multiplexor Protocol v
Activity < b
Install... Uninstall Properties
Sent Received
Description
) Transmission Control Protocol/Intemet Protocol. The default
Packets: 2.191 1] wide area networle protocol that provides communication
across diverse interconnected networks.
GEropem‘es !;Qisab\e Diagnose
Close OK Cancel

Figure 3.1 Network Status

In the "Local Area Connection Properties" window, highlight "Internet Protocol Version 4 (TCP/IPv4)" then
click on the "Properties" button.

Select the radio button "Use the following IP Address" and set IP [192.168.0.1] and subnet mask
[255.255.255.0].

inbermet Frotocsl Wertion 4 [TOPd) Propedies =
vl

Tou car gt 3 e large megned automa toaly of your meteort mpporte
T capabdity. Crifwrwise, wou resed bo sk your nebeork sdmines ator
for the poropriate P seitng

Dbt s [P address oo boaly
) Lipe e folowng [P sddress

[P acidress: we.nMa. 0
Syl i 255 .295 2155 . 0
e gatesay

) Usg P folowing DMS server ddresses!
Ereferred DG porver:

Aterrate DHE server:

L] wabelate: seqtrags upon e Fr———

[oc ] o
Figure 3.2 IP address setting

Click on “OK” to finish the configuration.

R30AN0377ED0101 Rev.1.01 RENESAS Page 11 of 22
2020.6.25



R-IN32M3 Module (RY9012A0) CODESYS for PROFINET

3.2 Connecting to the Software PLC

This section gives the procedure for connection to the target software PLC from the CODESYS development
environment via a gateway.

3.21 Starting the Gateway Server

Check the state of the gateway server on the system tray. If the server is down, click on the " ® " jcon and
select "Start Gateway" to start the server up. Usually, the server will automatically be started as a standard
service on booting of Windows and its status is indicated in the system trayN°®® in the lower-right corner of the
desktop.

Note: If you cannot find the icon in the system tray, start the server up by the following procedure:
Click on “All Programs” > CODESYS > CODESYS Gateway V3.

[EE, CODESYS Control Win V3 - x64 5.,

9 CODESYS Gateway V3
CODESYS Installation und Erste 5...

[ copEsys SoftMotion Win 64

o CODESYS V3.5 SP16 Patch 2

Figure 3.3 Start of Gateway Server

3.2.2 Starting the Software PLC

Check the state of the software PLC on the system tray. If the program is stopped, click on the " —| "icon
and select "Start PLC" to start the program up.

Start PLC
Stop PLC
Exit PLC Control

About...

Figure 3.4 Start PLC Controller

Usually, the program will automatically be started as a standard service on booting of Windows and its
status is indicated in the system trayN°¢ in the lower-right corner of the desktop.

Note: If you cannot find the icon in the system tray, start the server up by the following procedure:
Click on “All Programs” > CODESYS > CODESYS Control Win V3 x64 SysTray.

CODESYS
New

E CODESYS Control Win V3 - x64
&1 CODESYS Control Win V3 - x64 5.
Y CODESYS Gateway V3

CODESYS Installation und Erste ...

fff| copEsYs softMotion Win 64

-~ CODESYS W3.5 SP16 Patch 2
Mew

Figure 3.5 Run PLC Controller

R30AN0377ED0101 Rev.1.01 RENESAS Page 12 of 22
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R-IN32M3 Module (RY9012A0) CODESYS for PROFINET

3.3 Configuring Network

3.3.1 Device registration

Make connection settings for connecting the software PLC service from your development environment.
Double-click on the "Device (CODESYS Control Win V3 x64) in the "Device" tree. On the "Device" tabbed
page, select "Connection settings" and click on the "Scan network..." button.

Devices * 1 X [] Device x
=2 RenesasFROFINET = )
=[] Device (CODESYS Contral Win V3 x64) Communication Settings SthiSe ey 3 e i
=2l PLC Logic

. o Applications
=7 Application

m Library Manager

Backup and Restore
PLC_PRG {PRG)

= @ Task Configuration Files
= @ MainTask (IEC-Tasks)
& pLC_PRG Log

= T

Figure 3.6 Device Scan

The "Select Device" window opens and a search for available devices that can use the local network
automatically starts. Finding a software PLC service constitutes success and the name of the corresponding
PC will be indicated. Double-click on the PC name to make a connection.

If the service will not be found, check the settings described in previous sections, 3.2 Connecting to the
Software PLC.

Gabact D [==]
P
R e—
o I

PC name

Eaad

Figure 3.7 Select the PLC

When the available device is registered, the device is activated, and the green circle mark lights up.

Controller [ Device x
Scan Network  Gateway = | Device =
Gatev.‘ay. : .

T
IP-Address: Press ENTER to set active path

localhost

Figure 3.8 registered device
R30AN0377ED0101 Rev.1.01 RENESAS Page 13 of 22
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R-IN32M3 Module (RY9012A0) CODESYS for PROFINET

3.3.2 Configuring the Network adapter

Double-click on "Ethernet (Ethernet)" in the "Device" tree to open the configuration window. In the "General"
tabbed page, click on the icon next to the text box for "Interface" section as shown in the red rectangle
below.

Devices > 0 X [_Device [ Ethernet x
= Renesas-FROFINET hd
= . . General
ﬂ Device ({CODESYS Control Win V3 x64) Interface ||
+-E0 PLC Logic L
o
=[] Ethernet (Ethernet) 9 IP address 182 . 168 . 0 . 1
= m PN_Controller {PMN-Controller) Status Subnet mask 255 . 255 .255 . 0
= RIN32M3_Module (RIN32M3_Modul
"'G] - o UEFR  Madule) Default gateway o .0 .0 .0
[l 1_signeds (1 Signeds) Ethernet Device /0 Mapping
@ O_Signeds (O Signeds) Adjust operating system settings
@ I_Signed 16 (I Signed16) Ethernet Device IEC Objects
@ o_signed1s (0 Signed1s)
Information

Figure 3.9 Configure the Network Adapter

In the "Network Adapters" window, select the interface set by 3.1 Connecting HOST PC IP address.

Metwork Adapters X
Interfaces
MHame Description IP address -
PRSI . . wnnn

Oy Lo tmme @

A=uazr e Foliwi STUW T3 .
[P address 192 168 . 0 .1
Subnet mask 265 266 265 0
Default eateway 1] o .0 .0

MAC address B&AFEC:73:D6:43
Gancel

Figure 3.10 Select the Network Adapter

R30AN0377ED0101 Rev.1.01 RENESAS Page 14 of 22
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R-IN32M3 Module (RY9012A0) CODESYS for PROFINET

3.3.3 PN-Controller setting

Double-click on "PN-Controller (PN-Controller)" in the "Device" tree to open the configuration window. Select
the "General" tab in the window.

Here, if you have configured an IP address as described in the previous section, 3.1.4 Confiquring the
Ethernet Network, if there are any applicable IP addresses, "adjust" will be indicated next to the
corresponding IP address range, as shown in the red rectangle below. Clicking on this indication leads to
automatic setting of the applicable IP address.

[ PH_Controller x

General Station name controller

Topology
Default Slave IP Parameter

PNIO /O Mapping First IP address 192 . 188 . 0 Fafust
Last IF address 192 . 188 . 0

Status
Subnet mask 255 . 255 . 255 . O

Information Default Gateway o . o0 .0 .0

Figure 3.11 Configuration of Controller

3.3.4 R-In32M3 Module Configuration
Double-click on "RIN32M3_Module" in the "Device" tree to open the configuration window. Then, select the
"General" tab.

As the IP Parameter, specify the address ranges from "First IP address" to "Last IP address" you have
configured according to the description in the previous section, 3.3.3 PN-Controller.

The PROFINET system recognizes slave devices by the names specified in the "Station name" section of
this page. Enter the station name set within the slave device.

[f]_Ethernet [ PM_Controller || Device Y RIN32M3_Module x
General Station name ‘iudev |
. | —

Options  ES—
I0x5

IP Parameler
Log IP address 192 . 168 . 0 . 100
PNIO I/O Mapping Subnet mask 255 . 255 . 255 . O

Default gateway o .0 .0 .0
PNIO IEC Objects

——Lommunication

Status

Send clock {ms) 1 Watchdog (ms) 48 15
Infarmation Baductinn ratic a e AN TR ols

Figure 3.12 Stet Station Name and IP Address
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4. CODESYS Network Connection

4.1 Download the Project
Now we have finished the offline configuration and can start the online mode.

Click on the button @& to build and download the configuration.

@ Renesa-PROFINET. project™ - CODESYS

File Edit View Project Build Online Debug Tools Window Help

S~ dh 05 44 05 1" | ¥ | Application [Device: PLC Logic] o
Devices * 0 X [ Device [l Ethernet ¥ RIN32M3_Module x [ [ PN_Controller
=5 Reness-PROFINET =l

Figure 4.1 Login the project

When you have change something in the project then you will be asked to download it. Acknowledge it with
HOKH

CODESYS X

No online change possible due to severe changes : Do you want to perform a
download?

Yes No Details...

Figure 4.2 Download project

When the download is finished click “Start” to run the project.

® Renesa-PROFINET.project” - CODESYS

File Edit View Project Build Online Debug Tools Window Help

=] =& & dh "\, ﬁ AL _‘T ¥ | Application [Device: PLC Logic] = 'gD N 5
Devices -~ o X [l Device [f Ethernet .’-@ RIN32M3_Module X | [] PN_Contraller
=5l RenesaFROFINET =
- 437 Device [connected] (CODESYS Contral Win V3 x64) General Stabionname |
e2 PLC L i
@U ogic options Station status
= m Ethernet (Ethernet) |
- S or Fambrallar fOMCambeellart

Figure 4.3 Start project
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4.2 Run Project

Now, if all the icons in front of the device turn green, the PROFINET connection is successful.

Devices * 1 X [fil_Device [l Ethernet ¥ RIN32M3_Module x [ (7] PN_Controller
=5l RenesaFROFIVET =
- [] Device [ronnected] (CODESYS Control Win V3 x64) General Station name  dut
+ i .
Eﬂ PLC Logic T Station status

= m Ethernet (Ethernet)

= ﬂi PN_Controller (PN-Cantroller) 10%5 ‘

= 'Il@ RIN32M3_Module (RIN32M3_Module) IP Parameter
I_Signeds (I Signeds’
0 1_sneds 1 Sgnec) Log 1P address 192 . 168 . 0 . 2
@ 0O_Signeds (O Signeds)
[ 1_signed1s (I Signed16) PNIO 1/0 Mapping Subnet mask 255 . 255 . 255 . O

i) 0_signed16 (0 Signed 16) Default gateway

PNIO IEC Objects

Communication
Status
Send clock (ms) 1 Watchdog (ms) 12
e Reduction ratio 2 VLAN 1D =

Figure 4.4 successful PROFINET Connection

The icons indicating status of each device is listed below.

The application is connected to the PLC and is running.

£3 The application is connected to the PLC but is not running.
Fay Error. Check the error contents and the settings of the device.
ﬂ There is no device information in the device repository. Review the device information file and re-
install it.
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4.3 Creating and Simulating a User Interface
General

431

This section includes the following procedures:

¢ Displaying the development environment screen
¢ Implementation example
¢ Relating variables to components and to the I/O ports of devices

The CODESYS development environment allows the creation of user interfaces. You can access all internal
variables used in the PLC program on the screen as well as monitoring and changing the parameters.

The PLC example it this case uses the “mirror” feature (Mirror sample application) of the R-IN32M3 module
application. The INPUT value of the device (Module) will be increase by one and send back to the OUTPUT
value of the PLC. The speed of this increase can be controlled by the value MAXI.

4.3.1.1 Adding Components

Components to be placed on a user-interface display need to be added to the "Device" tree before creating

one. Right-click on "Application" in the tree and select "Add Object", then "Visualization..

A Alarm Configuraticn...
Devices * 1 X ¥f) rRIN321EE  Application...
=5 Renesa-PROFINET - (G CCodeModule.. |
=[] Device (CODESYS Control Win V3 x64) General  Iom o e Sources Manager... -
T @l] F:_Lf::oglcr p Options % DUT... .
=Rl ion —
(L7 I‘-l‘-":il Al External File...
1) Library 3 ) ) —
PLC_PF Copy “ Global Variable List..
= (&8 TaskC Paste #M Global Variable List (tasklocal)... | o
=58 mg K Delete Image Pool...
@ =0 [Interface... | 25
= Refacton -
é’g Pr actanng @ Network Variable List (Receiver)... | 0
& 9 [ Properties.. @ Network Variable List (Sender)...
P . .
= [ Ethemet (Ethe | i3y Add Object | T Persistent Variables.., 1
=[] PM_Control 2 Add Folder.. & POU..
= -Iﬂ] RIMZ2N _-T‘ Edit Object @ POU for implicit checks... 4
[ E: Edit Object with... HM. Recipe Manager... =
@ o] l-__g Logi i) Redundancy Configuration...
e ogin
L3 "8  Symbol Configuration... R
Eﬂ o Delete application from device Text List.
& Trace.
lue
% Trend Recording Manager...
3 Unit Conversion.., L
<
|@ Visualization...
Messages - Tok Visualization Manager...

Figure 4.5 Add of Visualization object in Project tree
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4.3.1.2 Development Pane

Double-clicking on "Visualization" in the tree displays the development pane.

Development pane
The main pane for structuring user-interface displays.
Place the components you will be using here.

Toolbox

The toolbox provides basic components for placements in the development pane. As well as such as graphs,
tables, and labels, meters, switches, progress bars, and other items are available.

Users can select the desired components from this box and place them in the development pane.

Properties
Parameters for the components placed on the development pane are monitored and changed from here. The
internal variables of the PLC program are also handled within this pane.

@ - (3" | {8 | Application [Device: PLCLogic] + @8 €& ) @ K |[(EF2 s = J o HE |w |7
Pl & ST & & |FEE QDR R ST
T lization X | s
1} 8 vewization x| < BB
RENESAS R-IN32M3 Module Application RS CUITION GOt ==y
B H ‘Alarm Manager | Measurement Controls
e v S T |
R L] Toolbox (@M

00 o

Reqangie Rounded Elpse
ntrol of speed ~
Cantral of sp Rectangle

L&

D I 7 Filter = | ¥ Seetby = 8} Serterder « [ Advanced
evelopment pane = e 3
Use gradent cokor
Gradient setting [ linear, Black, White
+ Element look
= Texts
Text Measurement Value
Toalip
+ Textproper
+ Absolutem H
+ Relative mo Propertles
+ Text varizbles
* Colorvariables
= State varisbles
Invisble v

p = = This property contains the name of the instance that will
Lastbuild: @ 0 @ 0 Precompie ' reoracast the cal vizual slement in the visualization.

Figure 4.6 Development of visualisation example

To design an example just drag and drop the display and control item out of the “Toolbox” in the
“Development pane”
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4.3.1.3 Development of PLC program

For our PLC example we have to establish a small application program.

Devices

- ax

=B RANIZM3 Hodde
= [ Device (CODESYS Control Win V3 x64)
= B0 ricioge
= £} Application
@on
() Library Manager
PLC_PRG (PRG)
= (@ Task Configuration
= MainTask (IEC-Tasks)

&) PN _Controller CommCycie
% Profinet_IO0Task (IEC Tasks)
= 5 VISU_TASK (IEC-Tasks)
) visusies.visu_Prg
= 48l Visuglization Manager
1B Targetveu
& webvisu
&) Visuslzation
= [ Ethernet (Ethemet)
= pN_controler (PN-Controller)
=K R _IN32M3_Module_i (2-port Device)
(@ test_t 1 Signeds)
@ test_2(0ignecs)
D test_3 1 signed16)
@ test_a (0 Signedis)

T e —

=5 Profinet_CommunicationTask (JEC-Tasks)

&) Visuslzation

PLC_PRG x

e+ X PROGRAM PLC_PRG =|
Scope  Name  Address Datetype Initilization  Comment Atiributes [
B VAR INPUT  Ewa DT 0
® VAR OUTPUT  %QW1  INT o
5 B R COUNTER T 0
PR MAXT T ]
< >

=] IF COUNTER > MAXT THEN
OUTEUT := INEUT + 17
B s IF OUTEUT = 100 THEW
7 QUIRUT := 07
8 END_IF
5 COUNTER := 0f
10| END_IF
11

Figure 4.7 Development of visualisation example

Therefore, please double click of “PLC_PRG” in the project tree.
Input the necessary variables like “INPUT”, “OUTPUT”, “COUNTER” and “MAXI”.

The variables “INPUT” and “OUTPUT” are assigned to dedicated device address. These addresses can be
found in the device configuration. Make a double click on the Input or/and Output module of the device and
open the tab “PNIO Module 1/0 Mapping”.

Devices

- 3 x

=3 RANZ2MZ Module
=+ [ Device (CODESYS Control Win V3 x64)
== PLC Logic
=} Application
™ e
i) Library Manager
PLC_PRG {PRG)
= (&3 Task confiquration
= 8 MainTask (IEC-Tasks)
) P PRG
=% Profinet_CommunicationTask (IEC-Tasks)
8 PN_controller, CommCyde
£ Profinet_IOTask (IEC-Tasks)
=¥ VISU_TASK (IEC Tasks)
8 visuBlems. Visu_Prg
= @] visualization Manager
[ Targetvisu
& webvisu
& visualization
= [ Ethernet (Ethernet)
= [ Pn_controller (PN-Controller)
= Hl) R_1N32M3_Module_1 (2-port Device)
[ test_1(15igneds)
[i) test_2 (0 signeds)

(1) [test_3 (r Signed16)

[ test_4 (0 signed16)

[ test3 x [ Ethernet & Visualization [ Device PLC_PRG [ PN_Controler
General Find Filter Show all ~ dk Add FB for |0 Channel...
PNIO Module 10 Masping Variable  Mapping Channel Address  Type Unit Descrip...
5 Input 54 bytes %IW4  INT
Status $ Inputs PS %IB10  Enumeration of BYTE
Information
I:l Reset Mapping Always updatevariables | Use parent device setting ~

# — Create new varisble

<

Messages - Total 1 error(s), 0 warning(s), 0 message(s)

Figure 4.8 Parametelr‘add'r'ééses'"

% =Mapto existing variable

Here are the addresses of the module parameters. In our case the address %IW4 will be used for the INPUT

variable.

On the "PLC_PRG" tabbed page, write the source code in the code-writing section with defined variables.
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.

L]

= gy

i

™

COUNTER := COUNIER + 1:
IF COUNTER > MAXI THEN
OUTPUT := INFUT + 1:
IF OUTPOT = 100 THEN
OUTEUT := 0;
END IF
COUNTER := 0;
END_IF

Figure 4.9 PLC program

4.3.1.4 Result of Running the Program

By starting the PLC, the following screen will come up:

RENESAS R-IN32M3 Module Application

Measurement Value

Control of speed

The measurement value (green bar) will move from “0” to “100” and back to “0”.

The speed of the increase of the measurement value can be controlled by the slider. The default value is 25.
The highest speed is a “0” and the slowest is a “50”.
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RENESANS APPLICATION NOTE

Notice

1.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
When using Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

10. ltis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or

transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas

Electronics products.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) “Renesas Electronics product(s)’ means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

Corporate Headquarters Contact information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
www.renesas.com www.renesas.com/contact/.

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

© 2021 Renesas Electronics Corporation. All rights reserved.


https://www.renesas.com/
https://www.renesas.com/contact/

	1. Overview
	1.1 Abstract
	1.2 Operating environment
	1.2.1 Software environment
	1.2.2 Hardware environment


	2. CODESYS Setup
	2.1 Setup PROFINET project
	2.1.1 Creating a project
	2.1.2 Install Device Information (GSD)
	2.1.3 Add Master and Slave Device


	3.  Configuring CODESYS Network
	3.1 Connecting HOST PC IP address
	3.2 Connecting to the Software PLC
	3.2.1 Starting the Gateway Server
	3.2.2 Starting the Software PLC

	3.3 Configuring Network
	3.3.1 Device registration
	3.3.2 Configuring the Network adapter
	3.3.3 PN-Controller setting
	3.3.4 R-In32M3 Module Configuration


	4. CODESYS Network Connection
	4.1 Download the Project
	4.2 Run Project
	4.3 Creating and Simulating a User Interface
	4.3.1 General
	4.3.1.1 Adding Components
	4.3.1.2 Development Pane
	4.3.1.3 Development of PLC program
	4.3.1.4   Result of Running the Program



	Revision History



