RENESAS Quick Start Guide

R-IN32M3 Module (RY9012A0)
Industrial Ethernet Module Solution

1. Introduction

This document describes the integration of R-IN32M3 Module on the Renesas Synergy™ platform with the
e2studio development environment. Synergy S7G2 microcontroller on the Synergy board is used as the
application controller and communicates with the embedded MCU of R-IN32M3 Module. The module takes
care for the complex handling of the Industrial Ethernet protocols (like PROFINET® or EtherNet/IP®) under
control of the application processor. The example SW is provided in source code and thus can be ported to
other development platforms and target MCUs. Thus, it is possible with this R-IN32M3 Module Starter Kit to
quickly develop a prototype for a target application for the Industrial Ethernet market.

The software package which is available with R-IN32M3 Module Starter Kit is not only the integrated
software development environment and example software but includes a Management Tool (of company
“port GmbH”) which can be used for protocol monitoring and control system. R-IN32M3 Module Starter Kit
prototype application and its communication module can be configured and monitored. Even an update of R-
IN32M3 Module’s firmware is possible via Ethernet.

With its ARM® core based S7G2 controller the starter kit enables the user
— to quickly familiarize with the Industrial Ethernet protocols (like PROFINET or EtherNet/IP) by use of
an application example

— to quickly develop an application on the industry-standard ARM microcontroller of the Renesas
Synergy SK-S7G2 Starter Kit
— to have a protocol monitoring and control system

2. Hardware of R-IN32M3 Module Starter Kit

2.1 Preparations System Requirements

To work with Renesas Synergy SK-S7G2 Starter Kit Rev.3.3 or higher, a PC with the following features
is required:
— Microsoft® Windows® with Intel® Core family processor or equivalent running at = 2.0 GHz
e =8 GB system RAM
e =2 GB free hard drive space
e 2=2USB 2.0 ports
— Internet connection

2.2 Hardware configuration
2.2.1 Configuration of R-IN32M3 Module board

Renesas provides a hardware board for evaluation which contains R-IN32M3 Module with two Ethernet
connectors and an integrated Ethernet switch. On-board connectors according to industry standards can be
operated in Arduino™ compatible mode and in Pmod™ mode.
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On the top side the Pmod connector is mounted. The male
Arduino connectors are on the backside of the shield to be
plugged into the socket of Synergy S7G2 Starter Kit board.
Female connectors on the front side allow for connection to - : g e
other Arduino compatible shields. To connect and control : R Ethenteure
from SK-S7G2 it is necessary to configure the connectors " =

J13, J8 and J7 as follows:

— Ji13: Connect “Socket” with “iRJ45” 5 : 5 PR
— J8: Connect “PB2” e

— J7: Connect “PD7” 5 M SUS3INI"

Modbus/TCP
CANopen =3
. -

For complete industrial Ethernet conformance, two additional
bi-color (red/green) LED are recommended to design in the
target device. This specific protocol state visualization is

. . s LEDI  LED2
perceptive according to communication standard. Therefore, ] . ReNESAS
the application controller (who processed R-IN32M3 Module . ;

data) should ensure those specific indication signals.

Figure 1: R-IN32M3 Module board

Exemplary some protocol status conditions were listed in following Table.

Table 1: State Indication

Industrial Ethernet standard | State LED1 State LED2

Color Color
PROFINETNotel System Fail Green/ Red Bus Fail Red
EtherNet/|PNote2 Module (MS) | Green/Red Network (NS) | Green/ Red

Each Ethernet port got a RJ45 female connector with two indication LED. The green LED signalled the link
status and the yellow LED lights the network activity.

2.2.2 Configuration for using Pmod Interface

The Synergy board has two Pmod ports. In case of using Pmod mode, connect jumpers J15 and J13 on the
Synergy board to supply 3.3V power supply on the Pmod channel of choice to R-IN32M3 Module.

Before connecting the Synergy board with R-IN32M3 Module board is recommended first to get the Synergy
board up and running. To do so, please follow the instructions in the quick start guide manual of that
processor board. As soon as the e2-studio ISDE and the Synergy board are working you can continue as
described in this manual.

2.2.3 Configuration for using ARDUINO Interface

R-IN32M3 Module board and the Synergy board must be plugged together by using the Arduino connection
of the boards.

Voltage supply for the Synergy board is done through the micro USB debug connector on the Synergy
board. When connection R-IN32M3 Module board in either mode, the shield gets its power through the
connectors. All operations for programming (flashing) and debugging of the Synergy S7G2 MCU are
supported by this USB connection.

Notel pROFINET Diagnosis Guideline V1.4 Chapter 6.7 Signaling recommended an additional (third) maintenance LED

Note2 The cIp Networks Library Volume 2: EtherNet/IP Adaptation of CIP
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2.3 Software Requirements

2.3.1 Integrated Software Development Environment “Renesas Synergy”

The development of software for the Synergy MCU — which here acts as application controller - requires an
environment consisting of:

— Renesas e2-studio Version 7.5.1
— Renesas Synergy Software Package (SSP) Version 1.7.0

The e2-studio is an Integrated Software Development Environment (ISDE). The ISDE is available on the
webpage of Renesas as seen in the Quick Start Guide of the MCU board. A free Synergy license is required
to use the SSP. The evaluation license is included with SSP installer, that can be downloaded after creating
a Synergy account.

2.3.2 R-IN32M3 Module SW files
Two files are available:

e Goal Library and Headers
e Management Tool

2.3.3 GOAL and Project Files

Unpack the goal headers and library to a local folder. This folder contains the goal library and the associated
headers for the Synergy required to build an application for R-IN32M3 Module. In addition, example projects
for each protocol are included to be processed via e2-studio.

The GOAL is part of the OSAL interface (API) which is used on the embedded MCU of R-IN32M3 Module
and on the application controller (AC) to control the module. In this configuration with Renesas Synergy
board and R-IN32M3 Module board the S7G2 MCU on the Renesas Synergy board acts as AC. For details
please refer to the User's Manual for the API.

2.3.4 Management Tool

The Management Tool is a software which simulates a PROFINET master as well as EtherNet/IP scanner on
a Windows PC and is a product of Renesas’ cooperation partner port industrial automation GmbH in
Germany. A detailed manual is available from company port (https://www.port.de/ ).

Here are some major hints for the installation of the Management Tool:

The file “Management Tool-*-win32.win32.x86_64.zip” has to be unpacked to a local folder. The resulting
folder contains the executable mantool.exe, which can be started without an installation.

The Management Tool requires the NPF (NetGroup/Npcap Packet Filter) driver, it is installed with
WinPcap/Npcap, see next chapter.

Additionally, the Management Tool requires certain settings in the Windows firewall to receive data. To allow
the communication to R-IN32M3 Module. And also, if some software (such as antivirus) restricts the firewall
of the Network, have to allow(open) the port limitation of the Management tool.

Open “Allow an app through Windows Firewall” from windows search with search word “through Windows
Firewall”.

O @
Best match

=44 Allow an app through Windows Firewall

Control panel
Search the web

2 through windows firewall - See web

results

9 through windows firewall

Figure 2: Search Windows firewall
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“Allowed apps” window open, click “Change settings” and then click “Allow another app..”.

WP Allowed apps - o X

T WP Window Defender Firewall 3 Alswed sgps w O aaich Cantral Pasel =

-

Allow apps to communicate through Windows Defender Firewall
To sdd, change, o rermove sllowsd apps and poats, ohck Changs seffingt.
af are the s of allowing an app to communicate?

) Foryour security, some settings are managed by your sysem sdministrator

Allcwed apps and features:

Hame Deman  Provate  Publie  Growp Pohicy ™
= = - =

= e -

= =

=1 = - =

~ = = =

= W - =

o =

=1 = = =

1 i ot = o

Cancel

Figure 3: Allowed applications

Click “Browse..” and select the “mantool.exe” from Management tool folder. Then, click “Network types...”
and set enabled all network type (“Domain”, “Private” and “Public”) and click “OK” and “Add”.

Add an app X
E:t!:jf ;Z;Dg;g?d:\‘grg to add, or dick Browse to find one that is not Choose Netwark T)"F' s oy
o= Allow this app or port to communicate through Windows
Firewall for the selected network type:
Domain: Metworks at a workplace that are
attached to & domain
Private: Metworks at home or work where you
¥now and trust the people and devices on the
network
Public: Metworks in public places such as airports
or coffee shops
Path: D:¥iem_test¥iR145 Device Manager sw11¥mar Browse. ..
What are the risks of unblocking an app?
You can choose which netwark types to add this app to.
Netwark types... Cancel Cancel
Figure 4: Select Management Tool
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“mantool.exe” show on allowed apps list. Then, click “OK”.

W Allowed apps - a
A i o Windews Deferder Firewall » Allowed appt w O anh
Allewe apps 10 communicate through Windows Defender Firewall
To add, change, of remorve sllovesd apps and podts, chck Change settings.
What seg the Friks of allowing an app to communicate? Q{I‘uﬂ-ge settings
ﬂ For your security, some settings ane manasged by yowr system sdministrator.
illcwed apps and festures:
MNams Demaen  Provete  Public  Group Policy =
) 1% W o] i
o & ¥ 2
] = i
=l r =
=1 £ - |
bl L b ¥ =) Ho i
Dtuals... R

Allow another spp.

QK

Cancel

Figure 5: Allowed Management Tool
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2.3.5 WinPcap
To use the functionality of the Management Tool, the WinPcap needs to be installed. WinPcap can be found
at https://www.winpcap.org

The Npcap also supports the Management Tool, if you have enabled "Winpcap API-compatible Mode" when
installing Npcap. Npcap can be found at https://nmap.org/

2.3.6 Wireshark

The Management Tool also offers a function to create a log file of all relevant parameters of R-IN32M3
Module. For a more detailed protocol analysis it is recommended to install the Wireshark tools. The
Wireshark tools is freeware and can be downloaded at https://www.wireshark.org.

3. e2studio Project

3.1 Installation
To use the sample projects with the e2studio the correct version of e2studio and SSP must be installed.

3.2 Project Import

The example files provided by Renesas with R-IN32M3 Module starter kit SW (see chapter “5.Examples”)
can be imported into the e2-studio ISDE. In the “File” dropdown use the import dialog of e2studio to import
the archive with its projects located in the unpacked project delivery into e2studio. Under “General” chose
“Existing projects into workspace” when prompted for import type. This will create new projects in e2-studio.

P9 Import O X
Select
\4
Create new projects from an archive file or directory. E E I
Select an import source:
type filter text
~ (= General -~
_@ Archive File
4 CMSIS Pack

& Convert CCRX to GMURX Project
&% DS-3 KPIT GNUARM-RZ/NOME Project
[ Existing Projects into Workspace
[} File System
§¥ HEW Project
@ Import KPIT GNUARM Project to GCC ARM Embedded
[T1 Preferences
=% Rename & Import Existing C/C++ Project into Workspace
Taw Renesas CATEKOR Project
e Renesas Common Project File
v = C/C++
B Cif e s Everidahla

lf?} < Back Next » Finish Cancel

Figure 6: e2studio Import dialog

In the next step the root directory of the existing archive has to be selected by use of the “Browse...” button.
Select the directory of the unpacked archive, make sure that all projects are selected in the check-boxes for
import and “Finish” import as shown in the figure below. In this example, the unpacked archive files are
located in the directory “C:\Renesas\_exampleSW”.
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Import m} X
Import Projects B
Select a directory to search for existing Eclipse projects. -
(®) Select root directory: | C:\Renesas\_exampleSW\goal v ‘ Browse...
(O Select archive file: Browse...
Projects:
01_http_get (C:\Renesas\_exampleSWh\goal\projects\goal_http_rpc\01_ge, Select All
01_pnio_simple_io (C:\Renesas\_exampleSW\goal\projects\2015013_irj45,
01_udp_receive (C\Renesas\_exampleSWhgoal\projects\goal_net_rpc\01_ Iz A
02_eip_io_data (C:\Renesas\_exampleSW\goal\projects\2015013_irj45\ac Refresh
< >
Options
D Search for nested projects
[] Copy projects into workspace
[[] Hide projects that already exist in the workspace
Working sets
D Add project to working sets New...
Select...
@ < Back Next > Cancel

Figure 7: e2-studio import project dialog

3.3 License Register

License registration is required to use SSP. If e2-studio requests a license, register a license. The evaluation
license is included with SSP installer, that can be downloaded after creating a Synergy account.

Synergy License Required X

No Synergy license has been selected.

Click here to set up the license

Figure 8: License request

3.4 Generate project Content

Open the configuration.xml file from selected project by double clicking. The Pin assignment, Clock configure

and Device Selection are already registered, and run “Generate Project Content”.

8% *[2015013_ij45_ac_ 01_pnio_io_mirror_synergy_s7g2sk_ifj4Sshield]... £2
BSP o

=

[}

Generate Project Content

Device Selection

SSP version: | 1.3.3 v
Board: S7G2 SK v
Device: R7FS7G27H3A01CFC

Summary | BSP | Clocks | Pins | Threads | Messaging | ICU | Components

Figure 9: Generate Project Content
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3.5 Project Configuration

Use the project context menu, menu item “Build Project” to do so. As a result, binary files for the projects are
generated. The “Console” log of e2-studio should look like the following screenshot:

[% Pin Conflicts B Console 2 | ) Debugger Console 4 <‘§|>| A =i Ex| #mE-5N-r= O

COT Build Console [01_pnio_simple_io]
“Inveking: Cross ARM U Compiler’
'Invoking: Cross ARM C Compiler’

arm-none-eabi-gocc -mcpu=cortex-m4 -mthumb -mfloat-abi=hard -mfpu=Ffpv4-sp-dile -08 -fmessage-lai

'Finished building: C:/Renesas/_example/goal/ext/based4/src/cencode.c’

arm-none-eabi-gcc -mcpu=cortex-mé4 -mthumb -mfloat-abi=hard -mfpu=fpv4-sp-di16 -08 -fmessage-le

'Finished building: C:/Renesas/_example/goal/appl/2815813_irj45/rpc/irj45_rpc_ac.c’

'Finished building: C:/Renesas/_example/goal/appl/2815813_irj45/ac/@l_pnioc_simple_io/goal_app.
'Finished building: C:/Renesas/_example/goal/appl/2815013_irj45/ac/@l_pnio_simple_io/goal app.

'Building target: @1_pnic_simple_ic.elf’
'Inveking: Cross ARM C Linker'

arm-none-eabi-gcc [@"81_pnio_simple io.elf.in"
'Finished building target: @1_pnic_simple_ioc.elf’

"Inveking: Cross ARM GNU Create Flash Image’
arm-none-eabi-objcopy -0 srec "81_pnioc_simple_io.elf™ "81_pnio_simple_io.srec”
'Invoking: Cross ARM GNU Print Size’
arm-none-eabi-size --format=berkeley "81_pnic_simple_ic.elf™
text data bss dec hex filename
220908 3752 283176 587836 7bfbc @1_pnio simple_io.elf
'Finished building: 81_pnio_simple_io.srec’
'Finished building: @1 pnio_simple io.siz’

1@:1@:23 Build Finished. @ errors, @ warnings. (took 4@s.388ms)

Figure 10: Console log "Build Finished"

3.6 Project Debug

After the Build is finished without errors and warnings, the compilation was successful. The resulting binary
can be started now. Be sure that the Renesas Synergy board is connected to the workstation via USB. Then
select the “Debug As® option from the drop down menu and choose item “3 Renesas GDB Hardware
Debugging” as shown in the figure below.
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ﬁ C/C++ - e studio

File Edit Source Refactor Navigate Search
R S SRR

-

[ Project Explorer §3

=3

01_http_get

Ik

~ (% 01_pnio_simple io IDebual

fl.f‘?
&

f;? Binaries

[t Includes

(= src

[ synergy

( appl

(= Debug &
[ et

(75 goal o
(25 goal_glol
(R goal_mes
(Fp plat

(& protos

(= script

? synergy_ g
4

B ARIST.pir £3
{5 configuri 1
01_udp_rece K]
02_eip_io_da

New

Go Into
Open in New Window

Copy

Paste

Delete

Remove from Context
Source

Move...

Rename...

Import...

Export...

Export Synergy Project...
Export Synergy User Pack...

Build Project
Clean Project
Refresh

Close Project

Close Unrelated Projects

Make Targets
Index

Build Configurations

Exclude from build...
Run As

Debug As

Profile As

Compare With

Restore from Local History.

Renesas Quick Settings
Renesas Tool Settings
Save build settings report
Run C/C++ Code Analysis
Team

System Explorer

Command Prompt
Configure

Properties

Project Renesas Views Run

P 6

Ctrl+C
Ctrl+V
Delete
Ctrl+Alt+ Shift+ Down

Alt+Enter

Window Help

R CRaE R R Rt IR R
oic hcces 1| 2 | [EBGESR] 5 Dev

o_simple_io.elf.in"

01 pnio_simple io.elf’

reate Flash Image'
rint Size'

rec "0l pnio_simple io.elf"”

=8 S=oxn

An outline is not available.

"0l pnioc simple io.srec"

t=perkeley "0l _pnio_simple_ioc.elf"

1 EASE Script

2 Local C/C++ Application
3 Renesas GDB Hardware Debugging

Debug Configuratiens...

Figure 11: Initiate debug session

-

= 8

-
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In the next step you will be prompted to select a debugging hardware. Choose ,J-Link ARM* for the Renesas
Synergy SK-S7G2 board. After selecting the Debug mode, it is necessary to select chip model (R7F5G26H).

P4 Renesas Hardware Debugging X [e?] Renesas Hardware Debugging O X
Select Debug Hardware No configuration exists. Please select target device:
| [
E1(RY) R7FSSDI7C PN
E2 Lite (RX) R7FSSD97E
E20 (RX) R7FS7G2
EZ (RX) R7FS7G27G
J-Link ARM R7FS7G27H
Segger JLink (RX) R7S721000
R75721000_DualSPI
R75721001
R75721001_DualSPI
R7S721010
R75721010_DualSPI
R7S721011
R75721011_DualSPI
R7S721020 v
® Cancel @ Cancel
Figure 12: Select Debug Hardware Figure 13: Select Target Device

After initiating the debug session, the “Debug perspective” will be shown, where the application can be
started by “Resuming” execution. This needs to be done twice since there are two breakpoints automatically
set on startup.

P8 Debug - 01_pnio_simple_io_lib/synergy/ssp/src/bsp/cmsis/Device/RENESAS/STG2/Source/startup_S7G2.c - e2 studio

File Edit Source Refactor Mavigate Search Project Renesas Views Run  Window Help

T [ B- |- A @ NP BN BE EHHAOE-0-R-®EE 5
A e esy [Quckacces |1| g | Brce+ [ Dabug

Figure 14: e2studio Toolbox
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4. Management Tool

The Management Tool allows development related configuration and management of the Renesas sample
application. This management is based on a UDP broadcast communication. Thus, it works independently
from IP settings of the management PC and R-IN32M3 Module.

WP iRJ45 Device Manager — [m| X
File
(]
‘5. Network Navigator @ PNIO Master] |:| Device Log & Confighan... “ Firmware U... E EtherNet/IR.. €3 Exception L... EE Outline]
« 1 Networks Device Commands
W Network eth10 (0) Scan device Set station name Set IP settings Winlk Reset to Factory
8 Network wlang (0) _
"= Snapshots Device Data
Station name:
Device Type:
Device Role:
IP Address:
Netmask:
Gateway:
Device Commands /O 1&M

g Messages]

< >

Figure 15: Management Tool main window

This tool is organized in panels.

— The “Network Navigator” shows a list of available networks.
— The panel “Messages” shows information regarding actions.
— The panel “Outline” shows additional information depending on the selected function panel.

Following function panels are available:

Panel Function
PNIO Master Simple PROFINET 10 master functionality
Device Log Shows log messages of the running application

from both the embedded CC of R-IN32M3 Module
and AC on the Synergy board.

Config Manager Provides access to the config manager variables of
R-IN32M3 Module.

Firmware Update Allows update of the firmware in R-IN32M3 Module.

EtherNet/IP Master Simple EtherNwet/IP master functionality

Exception Log not in scope of this manual

4.1 Device Detection

At first a communication needs to be established with R-IN32M3 Module. Thus, connect R-IN32M3 Module
to the Ethernet network connector of the PC. Between the management PC and R-IN32M3 Module a

R12QS0038EE0100 Page 1-11
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network connection must be possible. For power supply an USB connection is required as well — in this case
it is possible to only connect R-IN32M3 Module board without the Renesas Synergy board.

§# iRJ45 Device _ - %
File Scan Network
BELEWr
5. Network Navigator &) PNIO Master] [] Device Log € ConfigMan... %y Firmware U.. 3 EtherNet/IR.. €3 Exception L... &= Ouﬂine]
Device Commands
w = Networks
%) Network eth10 (0) Scan device Set station name Set IP settings Wink Reset to Factory
2 Network wlant (0) i
= Snapshots Device Data
Station name:
Device Type:
Device Role:
IP Address:
MNetmask:
Gateway:
Device Commands /O 18&M
& Messages]
£ >

Figure 16: Management Tool network scan

To communicate with R-IN32M3 Module, at first open the “Networks” list in the “Network Navigator”. Chose
the network interface where R-IN32M3 Module is reachable. The select the “Scan Network” button in the
toolbar.

The following dialog appears and 1 found device will be reported:

Scan network eth10 n
Running scan using local IP 192.168.1.1

Scan complete. Found 1 device.

o =]

Figure 17: Scan Network dialog

As a result, R-IN32M3 Module will be shown as a new device in the ,Network Navigator® within the scanned
network.

R12QS0038EE0100 Page 1-12
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¥ iRJas Device Manager — O
File
= b=
i L | =]
't Network Navigater @ PNIO Mas... ] [7] Device Log % ConfigMa... s Firmware ... E EtherNet/l.. €3 Exception .. g= Outline]
v B Networks Device Commands
w B Metwork eth10 (1) Scan device Set station name Set IP settings Wink Reset to Factory
= ccm_demo (192.168.1.11 .
W Network wlané (0) Device Data
I Snapshots Station name:
Device Type:
Device Role:
IP Address:
MNetmask:
Gateway:
Device Commands /O &M
! Messages]

=|  2019/08/05 12:4%:47  Found 1 device,
= 2019/08/05 12:51:31  Scanned eth10 using local address 192.168.1.1.
=|  2019/08/05 12:51:31 Found 1 device.

< >

Figure 18: Management Tool with a detected R-IN32M3 Module

Please select the newly found R-IN32M3 module for further steps.

4.2 Config Manager / IP Configuration

This panel provides access to the config manager variables of R-IN32M3 Module (volatile and non-volatile

stored configuration variables).
To read a list of all variables, select the “Read configuration” button.

Figure 19: Read configuration

As a result, all variables with a value are shown.

%% iRJ45 Device Manager
File
- ‘ i=l ©
B N —— =

R12QS0038EE0100
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W R45 Device Manager - o *
file
#5058
G Ntk v | (@ 5100 Morer_[] Do Log [ Contanage | Fommmae Updote 5 Eiehe? Maser_© Eception tog & ouee |
B GOAL O 800T
- Module \anable Acticn vm Tewp Reasd Wede \Vobve A ;Emo_m
v B Netwerk eth10(1) GOAL_10_BOOT X Ochbesdiecseccticectads ‘ > gx_:_:m
> .
B -__n---_ & sonomo
(e SUEERO0V ; ;aonow
m_—---_ ) § oMo
GOALIDBOOT  IMAGE NUMSER :gmn:‘xu
couL poot __--.-_ - impye
coateTns, > 8 GOAL O NET
GOALID.COM  SPLTVPE » ¥ GOALIDIM
GOALIDCOM  SPISEED
GOAL_ID_CCM 9!,
c COMM_FALLT_ERROR STATE
< sl e oas o
(i BpeniCont| | [JimgontCont| | 2 Seveconfiytosh|
Mh-o-]
20150805 124947 Scanned eth 10 uing local addeeds $92 16811,
G 2010005 124947 Found 1 device.
125131 Scanned vg local addeess 19016811,
B 201900008 125131 Found 1 device,
(B 201908105 120007 Read 108 varsbles from
< >

Figure 20: Management Tool Configuration Manager

To communicate with R-IN32M3 Module, the IP address of R-IN32M3 Module must be within the same IP
network as the IP address of the Management PC IP address. Thus, chose a valid IP address and configure
R-IN32M3 Module accordingly.
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To configure an IP address, navigate to the variables of the “Module” GOAL_ID_NET. There it is possible to
configure IP, NETMASK and GW. Modify required values. Make sure the variable “VALID” is set to 1.

The Management Tool will show locally modified variables with a yellow highlight.

¥ iRl45 Device Manager - [m] »
File
i - i\ ]
[»| & =l g
25 Network Navigator} () PNIO Master [] Device Log [X CunthanagEr] %y Firmware Update Zf) EtherNet/IP Master 3 Exception Log 0= omlinﬂ
Modul Variabl Act T T Read Write Val 2 S SoaLD 00T
odule riable ction ype emp Read Write Value =
~ & Networks . £ GOALID.COM
© 8 Network eth1d (1 GOALIDETH  SPEED w22 X X X 0x0000000b g ggﬁt’:g’;?w
& cemdemo (192168010 | | Goa) pETH  DUPLEX untsz KX X 0x00000007 = GOAL ID PNIO
% Network wlané (0] S A
S GOAL_ID_HTTP
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£ GOALID.CM
GOALID_NET  NETMASK IPva X X 2552552550 S GOALID_QUEUE
GOALID.NET  GW IPv4 X X 0000 S GOALIDETH
f S GOAL_ID_NET
{GOALID_NET  VALID uintd X X oo £ GOALIDLM
GOALID_NET ~ DHCP_ENABLED uinte XX oo
GOALID_NET ~ DHCP_STATE uintg X X X o0
GOALID_NET ~ DNSO IPv4 X X 0000
GOALID.NET  DNS1 IPva X X o000
GOALID.NET  HOSTNAME String XX
GOALID.NET  COMMIT Apply IP settings | wint8 X X X o0
GOALID_LM VERSION uinta XX oxo00
—_—— - P — - &
< >
(L] Export Config [ 3 Import Config £, Save config to flash
fp—
=l 2019/08/05 124947 Scanned eth10 using local address 192.166.1.1.
2019/08/05 124247  Found 1 device,
2019/08/05 1251:31  Scanned eth10 using local address 192.168.1.1.
= 2019/08/05 1251:31  Found 1 device.
= 2019/0B/05 13:00:07 Read 108 variables from
< >

Figure 21: Management Tool with modified variables

Those locally modified variables are downloaded to R-IN32M3 Module using the “Write configuration” button
in the toolbar.

%# iRJ45 Device Manager

File
- 3
B Yy
*| @ s &7
f’-.a— hlatamels b :LJin:i‘nr.‘l “”{ﬂ PRI B A b

Figure 22: Write configuration

When prompted if changed values shall be written, answer “Yes”. Afterwards the locally modified values are
transferred to R-IN32M3 Module, where there are only modified in RAM. To make permanent changes, use
the “Save config to flash” button. Modified IP settings are applied after restart of the system (a power off /
power on cycle the Renesas Synergy board and R-IN32M3 Module).
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4.3 Updating the R-IN32M3 Module Firmware

Under control of the management tool the firmware of the embedded communication controller of R-IN32M3
Module can be updated. The firmware file will be sent via the Ethernet connection.

File

%7 iRJ45 Device Manager

!}g:

T Network Navigator @ PNIO Master [ ] Device Log

onfigManager |“z Firmware ate 4 EtherNe aster
< ConfigManag % Fi Upd EtherNet/IP M

Update Settings
w 125 Networks
v B Network eth0 (1) Firmware: | | Select FW bundle
=l ccm_demo (192.168.1.11)

W Network wlané (0) ) S . T
1 Snapshots Firmware Info: Config: ---
- AC: ---

Start update Cancel update
Figure 23: R-IN32M3 Module firmware update
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5. Examples
5.1 PROFINET sample application (01_pnio_simple_io)
Please start the example “01_pnio_simple_io” according to the previous description.

To establish a PROFINET communication, at first R-IN32M3 Module must be selected in the “Network
Navigator”. Then select the PNIO Master function panel. At first use “Scan device” to detect the PROFINET

device.

Device Commands

Set station name Set |P settings Wink Reset to Factory

Device Data

Station name:

Device Type: Renesas Electronics
Device Role: |10-Device

IP Address: 192.168.1.11
Metmask: 255.255.255.0
Gateway: 0.0.0.0

Figure 24: Management PROFINET master

Use the “Wink” command to identify the connected R-IN32M3 Module, which will be shown with a flashing
“LED1” on R-IN32M3 Module board.
To establish a cyclic PROFINET communication use the 1/O panel of the PNIO Master.

[T iR145 Device Manager

File
5. Network Navigator = B | [E] DeviceLog | ®| Metwork State |l PNIO Master | % ConfigManager| “ Firmware Update = B |5 outline = B8
. T 1¥0 Configuration )
v B Networkethl (1) Load GSDML file
= if43_demo (192.168.0 Language
W Network eth4 (0) ;
# Network ethé (0) eng (Primary)
o Device Access Point
Slots: Medules:
< > v
Device Commands /0
& Messages = 0
= 2018/05/04 13:25:22 Scanned eth1 using local address 192.168.0.25. A
5l 2018/05/04 132522 Found 1 device.
= 2018/05/0413:3%:16  Read 81 variables from 02:00:00:00:2B:01
< > (5 2018/05/04 13:41:05 Read 81 variables from 02:00:00:00:2B:01 ~
Figure 25: Management Tool PNIO Master I/O
To continue, load the GSDML file provided with the distribution of the Renesas sample application.
In the selector “Device Access Point” select “2-port Device”.
Afterwards press the “Connect” button. This button initiated a cyclic PROFINET communication.
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The example application on the application controller will mirror the output data to the input data.

I/O data can be manipulated and monitored in the 1/0O Data table. Beside that if a connection is established,
the “LED1” Led on R-IN32M3 Module board will be enabled.

Process data can be monitored and manipulated using the “|O Data” panel.

1/0 Data

Module/Submodule Data Type PS/C5  InputData Output Data
v | Signed?
wv | Signed8 128/0
Input 64 bytes Integerd ]
v O Signedd
v 0 Signed3 0 /128
Qutput 64 bytes Integerd 000
v | Signed16
v | Signed16 128/0
Input 64 bytes Integer1f Oxcafe
v O Signed16
v O Signed16 0 /128
Qutput 64 bytes Integerlé Onecafe

Figure 26: PNIO IO Data panel

5.2 EtherNet/IP sample application (06_eip_io_data_static)
Please start the example “06_eip_io_data_static” according to the previous description.

To establish an EtherNet/IP communication, at first R-IN32M3 Module must be selected in the “Network
Navigator”. Then select the “EtherNet/IP Master” function panel. At first use “Scan device” to detect the
EtherNet/IP device.

t5. Network Mavigator @ PNIO Master [ Davice Log % ConfigManager % Firmware Update (E EtherMat/IP Masterl-
o B Networks Device Commands
v B Network eth4 (1) Scan device
) R-IN32M3_Maodule (192.168.0.10) _
% Network eth13 (0) Device Data
1= Snapshots Encapsulation protocol version: 1

Adress Familiy: AF_INET

Port: 44818

IP Address: 192.168.0.10

Vendor 1D 1105

Device Type: Generic Device

Product Code: 768

Revision: 1.1
# Owned
o Configured
# Minor Recoverable Fault

Status:
# Minor Unrecoverable Fault
# Major Recoverable Fault
¥ Major Unrecoverable Fault

Serial Mumber: 0x075BCD1S

Product Mame: R-IN32M3_Meodule

State: Unused

Figure 27: Management Tool EtherNet/IP scanner — Device Scan
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To establish an EtherNet/IP communication with the device, IP settings must be set according to the
previous description. You can verify the current settings using the Management Tool.

To establish a cyclic EtherNet/IP communication use the 1/O panel of the EtherNet/IP scanner.

Device Commands

Disconnect

Connection Parameter O->T Connection Parameter T->0

Asssemnbly Instance D 150 Asssembly Instance D 100
Asssembly Data Size Asssembly Data Size
[ Run/IdleHeader [1Run/IdleHeader
Packet interval in ms Packet interval in ms
Connection type Point to Point  ~ Connection type Multicast ~
Priority Urgent ~ Priority Urgent ~
Transport trigger Cyclic v
Timeout multiplier 1 ~
Config Assembly Parameters
Config Assembly size | 151
Config Assembly size
o0 o0 00 00 00 00 00 oo
oo oo
Config Assembly Data
I/Q Data O->T 1/0 Data T->0

Ci FF EE 00 00 00 00 00 — 00 00 00 00 00 00 00 CA FF EE 00 00 00 00 00 — 00 00 00 00 0O 00 00
o0 oo oo o0 00 00 00 00 - 00 00 OO OO0 0o 00 OO 00 OO0 00 00 00 00 00 00 - 00 00 00 OO0 oo o0 oo

Device Commands |/ Data

Figure 28: Management Tool EtherNet/IP scanner - Configuration

Default settings are compatible with the example. Press the “Connect” button. This button initiated a cyclic
EtherNet/IP communication.

The example application on the application controller will mirror the output data to the input data.

I/O data can be manipulated and monitored in the 1/0O Data tables. Beside that if a connection is established,
the “LED1” and “LEDZ2” Leds on R-IN32M3 Module board will both be green.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.
1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semico nductor devices.
2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LS| are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMO S products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an extermnal oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and Vi (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between V. (Max.) and V4 (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSI is not guaranteed.
8. Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-
evaluation test for the given product.

Trademarks:

e ARM, AMBA, ARM Cortex, Thumb and ARM Cortex-M3 are a trademark or a registered trademark of ARM Limited in EU
and other countries.

. Ethernet is a registered trademark of Fuji Zerox Limited.

. IEEE is a registered trademark of the Institute of Electrical and Electronics Engineers, Inc.

. EtherCAT is a registered trademark of Beckhoff Automation GmbH, Germany.

. "Pmod" is the trademark of Digilent Inc. The Pmod Interface Specification is the property of Digilent Inc.

e ARDUINO is the trademark of Arduino AG.

. Additionally, all product names and service names in this document are a trademark or a registered trademark which
belongs to the respective owners.




Notice

1.

10.

11.
12.

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

(Notel) “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.

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
Www.renesas.com

Trademarks

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

(Rev.4.0-1 November 2017)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.

© 2020 Renesas Electronics Corporation. All rights reserved.
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