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This manual explains the procedure for connecting a CODESYS software programmable logic controller
(PLC) with the Renesas Electronics R-IN32M3-EC evaluation board to enable EtherNet/IP™ transfer.

The R-IN32M3 EtherNet/IP stack sample program in this package (“sample program”) runs on the Arm®
Cortex®-M3 core. Its configuration is intended for those who wish to start developing EtherNet/IP devices
with products of the R-IN32M3 series.

For details of the functions of the program, you can separately download the relevant documents from the
Renesas Electronics website.

Target Devices
R-IN32M3 Series

Sample Program

This sample program uses the evaluation version of EtherNet/IP stack manufactured by our partner Sherpa
Inc.

For purchase of the official version, contact our partner Sherpa Inc.

Sherpa Inc. : https://www.sherpa-tech.net/
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1. Operating Environment

The sample program covered in this manual runs in the environment below.

Table 1.1 Operating Environment

ltem Description
Board used R-IN32M3-EC evaluation board
TS-R-IN32M3-EC
MCU R-IN32M3
Operating frequency 100 MHz
Operating voltage 3.3V

Operating mode

* Boot from the instruction RAM.
* Boot from the external serial flash ROM.

Device used

Serial flash memory
S25FL032P0XNFI010 from Spansion

Communications protocol

EtherNet/IP

Integrated development
environment

Embedded Workbench for Arm version 7.80 from IAR Systems

Emulator

I-jet from IAR Systems

Software PLC

CODESYS V3.5 SP11 from 3S-Systems GmbH

Note: This manual assumes that you have installed the IDE and software PLC.

The software PLC is available from the Linx website (http:/linx.jp/download/codesysv3).

RO1AN4281EJ0100 Rev.1.00
May. 25, 2018

Page 3 of 34
RENESAS




R-IN32M3 Series EtherNet/IP Transfer Procedure Startup Manual

2. Setting up and Connecting the R-IN32M3-EC Evaluation Board

For detailed information on the board, refer to the TS-R-IN32M3-EC-E User’'s Manual, which is available at
the following link.

http://www.tessera.co.jp/eng/ts-r-in32m3-e.html

2.1 Setting up the R-IN32M3-EC Evaluation Board

Before supplying power, set up the DIP switches and jumpers and connect the cables. The figure below
shows the locations of the related parts.

* Embedded Workbench
for Arm version 7.80
* CODESYS V3.5SP11

CN16 Ethernet Serial

;....

S8 MODE_SW

ICE*

na

R-IN32M3-EC Evaluation Board
(S Cm )

AC-DC adapter

Input AC 100 - 240V
Qutput DC 5V - 3A
DC jack from PLO3B

JTAG

The asterisks (*) indicate the devices that the user needs to prepare.

Figure 2.1 Parts to Set up and the Locations for Cable Connections
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2.2 Settings to Start the R-IN32M3-EC Board

The levels on external pins (BOOTO0 and BOOT1) of the R-IN32M3 series device select the source from
which the board is to be booted up. The boot mode for the R-IN32M3-EC evaluation board is selected by the

setting of MODE_SW (SW1).

The setting should be made before connecting an DC adapter to supply 5V at up to 3 A.

Table 2.1 Operating Mode Selection

MODE_SW (SW1) .
Boot Mode Selection
1 2
ON (High) ON (High) Booting is from the instruction RAM (only usable for debugging).
OFF (Low) ON (High) Booting is from the external MCU.
ON (High) OFF (Low) Booting is from the external serial flash ROM.
OFF (Low) OFF (Low) Booting is from the external parallel flash ROM.

R-IN32M3-EC Evaluation Board
CN16

Serial

e At
[ >

B Setting for booting from the instruction RAM
(MODE_SW(SW1[1:8]))

TS-R-IN32M3-EC
ON oooonono
OFF Ol NEEEEE

' B Setting for booting from the external serial flash

= g £ ROM (MODE_SW(SW1[L:8]))

TS-R-IN32M3-EC
ON oooOoOoono
OFF NN EEEEN

na

2.3 Connecting the R-IN32M3-EC Evaluation Board
Connect the cables as described below.

(1) Connect the Ethernet cable (category 5 is recommended) to CN16.

(2) Connect the JTAG connector for ICE (I-jet) to CN1 (ARM JTAG20) to connect the host computer over the
USB.

(3) Connect an AC adapter with DC 5 V output to CN15 to supply power.

RO1AN4281EJ0100 Rev.1.00
May. 25, 2018
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3. Starting the R-IN32M3 EtherNet/IP Stack Sample Program

3.1 Starting and Building a Project

(1) From the Windows Start menu, click on [All Programs] — [IAR Systems] — [IAR Embedded Workbench
for ARM x.xx] — [IAR Embedded Workbench] to start the IAR Embedded Workbench.

IAR Systems
IAR Embedded Workbench for ARM
g IAR Embedded Workbench
2 IAR License Manager Readme (E
2 | IAR License Manager Readme (J
& IAR License Manager
2| Release notes (English)
2 Release notes (Japanese) -

1 mWICED

EECEIS L P

File Edit View Project Tools Window Help

ni-3=0- 11 | | -
Workspace ¥ | 1AR Information Center for ARM T X
- =
| %
Files o by

m

Guidelines for setting up Complete product Example applicatior
your project, adding documentation in PDF that demaonstrate
files, compiling, linking, format gives you all the hardware peripheral ™
1| 1 | + o
RO1AN4281EJ0100 Rev.1.00 Page 6 of 34
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(2) Select [File] — [Open] — [Workspace] and double-click on the “rin32m3_ethernetip.eww” filename in ¥an-
r01an4281ej0100_rin32m3_ethernetip¥R-IN32M3_ETHERNETIP_sample to open the workspace.

Edit View Project

Teols Window Help

New

Open

Close

Save Workspace
Save Workspace As...
Close Workspace

|

» File... Ctrl+0
Workspace...
Header/Source File Ctrl+Shift+H

i...um....;.........um.u.;........

& pc

& F9b7-7

& Open Workspace *
&% Up P
« v A <« EIP » R-IN32M3_ETHER... ~ O R THERNETIP_samp... Q@
=2 Flgal- - m @
. ~
= E9Fr AR -1 7} EHEH =%
@i 99_manual devicedescription 3, ar
@ 99 manual sample 7
etnernetip SimpleDeviceAPl J7
o) work ﬁ rin32m3_ethernetip.eww IAR]

4@ OneDrive - Renesas Elec

v <

v| Workspace Files (*.eww)

TrAIl&(N): | rin32m3_ethernetip.eww

FoEl

~

(3) Select the build setting from the following two types (“Debug” and “Release”).
[For execution from the internal RAM (iRAM) of R-IN32M3 from the ICE]
If you selected booting from the instruction RAM in section 2.2, Settings to Start the R-IN32M3-EC Board,

select “Debug”.

[For booting from the external serial flash ROM of R-IN32M3 from the ICE]
If you selected booting from the external serial flash ROM in section 2.2, Settings to Start the R-IN32M3-EC

Board, select “Release”.

% rin32m3_ethernetip - IAR Embedded Workbench
File Edit View Project Ijet/JTAGjet Tools

DE W@ = | I
‘Workspace x

Releaze

e

Release

=lal DR

W

H= L1 appl_arm_itron

a2 (drenesas

& Carin32ma

| [ driver

| I network

| [ startup

| main.c

| sherpa_parti...

L g [ kermel_cfy.c

= 7 Output

F— [ arm_itrn.h

— &1 crsis_compi...
= R

demo_ethernetip

RO1AN4281EJ0100 Rev.1.00
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(4) Select [Project] — [Rebuild All] to run a build.

ﬁ rin32m3_ethernetip - IAR Embedded Workbench IDE - ARM 7.80.4
File Edit View  Project [-jet/JTAGjet Tools Window Help
O L a| Add Files... .
Workspace Add Group... v
Debug Import File List... [
Files Add Project Connection...
H(F demo_etl Edit Cenfigurations... -
Co TR o
Clappl_cc Remove |
£ Output Create Mew Project... {
Add Existing Project... ™
Options... Alt+F7 |
Version Control System > D
Make F7
Compile Cirl+F7 [
o

Rebuild All L

demo_ethernatip Clean i
Batch build... FB =

=17
RO1AN4281EJ0100 Rev.1.00 Page 8 of 34
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3.2 Starting the Program

Select [Project] — [Download and Debug] to download the program to the target. Click on the [Go] button to

start the program.

Lo

& rin32m3_ethernetip - IAR Embedded Workbench IDE - ARM 7.60.4 - m] x
File Edit View Project I|-jet//TAGjet Tools Window Help
DS E | Add Files... v B & &
Vlorkspace Add Group... ystem_RINZZMI.h 0 ~x
Debug Import File List... n —
A
Fileg Add Project Connection...
B demo_etl Edit Configurations...
= e 2 I D E
CTapplce emove
O 0utput Create New Project... ( __ICCRRM )
rm_itm.h>
Add Existing Project... -
Options... Alt+F7
Wersion Conitrol System >y DEF
Make F7
Compile Ctrl+F7
E
Rebuild All
dema_ethernetip Clean M3 SYSCTH -
Batch build... F&
Log
2 i >
WMon Mar 1¢ (C-STAT Static Analysis rmproc.dil
ton Mar 18 Stop Build Ctrl+Break
Download and Debug Ctrl+D
Debug without Downloading
& rin32m3_ethernetip - IAR Embedded Workbench IDE - ARM 7.80.4 - m] hs
File Edit View Project Debug Disassembly |jet/JTAGjet Tools Window Help
B & o
Workspace * | main.c | system_RINZ2M3.h mﬂllp_".l:‘ main) v ¥
85 HEARA KA AR EE A EERRERERRAKAARAAAAEEEAARRRREKRRREA A A —T
86 @brief Main program (when HW-RTOS is used) ~
87 fparam nones
88 Eretval 0
= 29 HAAKAR AR R ERAERRRRRRRRRRAARAKRARRERARRRRRKRRRAANA
=1 Crene 90 - &/
CIrin 91 [] #ifndef OSLESS
| Fead % 92 | int main(void)
[ i 830
|| ] 94 %
| ‘ [} a5 A/ Setup HWRTOS
| ‘ & 96 s
| Dn. 97 hwaos_setup();
| Fems. 92
| ‘ & 99 return 0;
| Lmi I I
‘ 4 h 101 “ #endif // OSLESS
emo_ethernetip < S |
* ~

hon Mar 19, 2018 15:46:47: INFO: Caonfiguring trace using 'Auto,size_limit=25%" setting

hon Mar 19, 2018 15:46:47: Trace: Using detected ETMyICM at address Oxe0041000

hon Mar 19, 2018 15:46:47: Trace: EThw3CM is not powered-up (ETMCR=0x411)

tan bar 19, 2018 15:46:47: Trace: EThMvACM powered-up OK (ETMCR=0xc10)

tan bar 19, 2018 15:46:47: Trace: Access to detected ETMy3Ck(architecture=35) initialized (CON

g hon Mar 19, 2018 15:46:47: 8W0: Manchester, Pin = TDO, Auto divider = 4 v
= >

E Debug Log | Build x
Ready Ln9

RO1AN4281EJ0100 Rev.1.00
May. 25, 2018

RENESAS

Page 9 of 34



R-IN32M3 Series EtherNet/IP Transfer Procedure Startup Manual

4. Confirming Transfer to and from CODESYS

4.1 Starting CODESYS

(1) From the Windows Start menu, select [All Programs] > 3S CODESYS > CODESYS > CODESYS Vx.x
(x.x represents the version number). You can also start the program by double-clicking on the CODESYS
icon, which will be created after the installation of the program.

(2) Click on [File] — [Open Project ...] and double-click on the “Renesas_R-IN32M3_EtherNetIP.project”
filename in ¥an-r01an4281ej0100_rin32m3_ethernetip¥ to open the project.

Regarding the procedures for building new CODESYSS projects and for creating and simulating a user
interface, refer to the R-IN, RZ/T1, EC-1, TPS-1 Groups Software PLC Guide: Configuring Projects and
Creating User Interfaces.

w» CODESYS

Edit View Project Build Online Debug Tools

Mew Praject... Ctrl+N i -?__;"

o

Fi

8| !

Open Project...  Ctrl+0

Close Project
-~ 0

Save Project Cirl+5 - I

Save Project As...
Praoject Archive 4
Source upload...

Source download...

Print...

® Open Project >
&« v P <« EIP » R-IN32ZM3_ETH... » v O R-IN32M3_ETHERNETIP_samp... 0@

=E - FLWIANS -

@ %9 _manual A EH
UM devicedescription

@ work sample

¢@ OneDrive - Renesas Elec SimpleDeviceAP r
& Renesas_R-IN32M3_EtherNetIRproject 2018/03/02 18:32 co
& pc
& F9b7-7 v < E
T4 & (M): | Renesas_R-IN32M3_EtherMetiRp V| All supported files ~
2o |+ Foutll
R0O1AN4281EJ0100 Rev.1.00 Page 10 of 34
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(3) When the project is started, the “Devices” tree will be displayed.

4.2

Fel &lo o i B@

=+ [ Device (CODESYS Control Win ¥3)

= [0 PLC Logic

= £} application
@ o

() Library Manager
PLC_PRG (PRE)

[= Task Configuration

= g8 ENtPSCanneriOTask

PLC_PRG
=¥ VISU_TASK
VisuElems.Visu_Prg
* ] EYam-a 9=
Visualization
(=[] Ethernet (Ethernet)

® Renesas, _R-IN32M3_EtherNetIPproject - CODESYS

Fle Edit View Project Buld Online Debug Tools Window Help
| &5 B ¥ (7 15 | O8O, g ML= 7= 2=

=51 Renesas R-ANIIM3 EtherietP !

Gl B

=[] EtherNet_IP_Scanner (EtherNet/IP Scanner)

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

Visualization

. \0 Oerror(s) |® 0 waming(s) |0 0 message(s) \ ® K

-2 x

"~ EIPS_DEMO_RIN32M3 (EIPS-DEMO-RIN3ZM3)

<
3 Devices | POUs

Description

Project Object

Last build: @ 1 @& 0 Precompile: o Current user: (nobody)

Updating the Slave Device

Only follow the procedure described in this section the first time you start “Renesas_R-
IN32M3_EtherNetIP.project” in ¥an-r01an4281ej0100_rin32m3_ethernetip¥.

421

Installing Device Information

To use the EtherNet/IP slave device, you need to install the Electronic Data Sheet (EDS) file which contains
information on the device. Use the file which is included in the stack.

Select [Device Repository] from the [Tool] menu in CODESYS.

&

Y@ | P ET M) AT E

Mo =3 95 —Sw (B

Library Repository. ..

THAA USRI (@

il
&l
(]
(]

Visualization Styles Repository. ..
License Repaository...

License Manager...

seripting

HARTA AL

AFLF

LIpdate RaspberryPI

RO1AN4281EJ0100 Rev.1.00
May. 25, 2018

RENESAS

Page 11 of 34



R-IN32M3 Series EtherNet/IP Transfer Procedure Startup Manual

In the “Device Repository” dialog box, click on [Install]. A file dialog box will appear. Specify the EDS file
“RIN32M3-EthernetlP-Adapter _R3.eds” in ¥an-r01an4281ej0100_rin32m3_ethernetip¥ R-
IN32M3_ETHERNETIP_sample¥devicedescription¥etnernetip. The result of installation will be indicated

within the area in the blue frame in the figure below. The “ ® »jconis displayed next to the result of a

successful installation.

2% Device Repository

Location: | System Repository
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

S

String for a fulltext search | Vendor: | «all vendors = e
MName Vendor Wersicn 2
+ - BB Ethernet Adapter
t/- == EtherMet/IP Local Adapter
+- == EtherMet/IP Module
=/~ == EtherMet/IP Remote Adapter
W EIPS-DEMO-RIMN3ZM3 Renesas Electronics Major R.evision=
ﬂj EtherMetIP Adapter 35 - Smart Software Solutions GmbH Majaor Revision=
ﬂj Generic Etheriet/IP device 35 - Smart Software Solutions GmbH 3.5.8.0 7]

= & Ci¥work¥RIN local¥branches¥kotouta¥R -IN32M3%src¥sample¥EIP¥R-IN32M3_ETHERMETIP_sample¥de. ..
& Device "EIPS-DEMO-RIN32ZM3" installed to device repository.

Edit Locations...

Install...
Uninstall

Export..

Details...

*

Close

RO1AN4281EJ0100 Rev.1.00
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4.2.2 Updating the Devices

(1) Updating the Device

Right-click on “Device (CODESYS Control Win V3)” in the “Devices” tree, then select [Update Device...].

File Edit View Project Buld Online

2= w oo f B X MR-

@ Renesas_R-IN32M3_EtherNetIPproject - CODESYS

Debug Tools Window Help

@ CIPS_DEMO_RIN32M3 (EIPS-DEMO-RING % Delete

Devices - o x
=) Renesas RNZIMT EtherNetlP |
= [:f) [Device (CODESYS Control Win ¥3) 1
+-E PLC Logic & cut
=[] Ethernet (Ethernet) Copy
= m EtherMet_IP_Scanner (EtherNet(IP Scanner) Paste

Browse 3
Properties...
] Add Object 3
) Add Folder...

Add Device...

Update Device. ..

(] Edit Object

In the “Update Device” dialog box, select “CODESYS Control Win V3" under “PLCs”, “SoftMotion PLCs”,

then click on the [Update

Device] button.

ﬂ'i Update Device

Name: |Device
Action:
(O Append device

(@ Update device

|String for a fulltext search

| Vendor: | <all vendors: i

MName

+ E HMI devices

=- [ pLcs
+ @; SoftMotion PLCs
m CODESYS Control RTE V3

Vender Version Descriptio ™

35 - Smart Software Solutions GmbH 3.5.11.0 A CODESYS

ﬂj CODESYS Control RTE V3 x64 35 - Smart Software Solutions GmbH 3.5.11.0 A CODESYS

| 35 - Smart Software Solutions GmbH 3.5.11.0 CODESYSV

[ [copEsYs contral Win ¥3
e | -

£ >
Group by categary [ ] Display all versions(for experts only) [ Display outdated versions
m Mame: CODESYS Control Win V3 ~
Vendor: 35 - Smart Software Solutions GmbH
Categories: FLCs -
Version: 3.5.11.0 ﬁ
Order Number: 305021 =
Description: CODESYS V3 Soft-PLC for Windows with non realtime
ranahilitiee (CONFSYS Cantral Win W3 b
Update and try to preserve most information of
Device
#  (You can select another target node inthe navigatar while this window is open.)
Update Device Close

RO1AN4281EJ0100 Rev.1.00
May. 25, 2018
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(2) Updating the Ethernet Settings

Right-click on “Ethernet (Ethernet)” in the “Devices” tree, then select [Update Device...].

# Renesas_R-IN32M3_EtherNetlPproject - CODESYS

File Edit View Project Buid Online Debug Tools Window Help

S~ w oo % By X 4R | 4 | 9§

Devices >~ 1 X

=5 Renesas R-INFZM3_EtherNetlP -
= ﬂi Device (CODESYS Control Win V3)
+ @1] PLC Logic
= mlEthemet(Eﬂﬂemet}
= m EtherMet_IP_Scanner (EtherMet(IP 5
@ EIPS_DEMO_RIN32M3 (EIPS-DE Copy
Paste

Cut

P e

¥ Delete
Browse 3
Refactoring 3
Properties. ..
Add Object
) AddFolder...
Add Device...
Insert Device...

Disable Device

Update Device...

j' Edit Object

In the “Update Device” dialog box, select “Ethernet” under “Fieldbusses”, “EtherNet/IP”, “Ethernet Adapter”,
then click on the [Update Device] button.

[ update Device X

Name: |Ethernst

Action:

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

|St'ing for a fulltext search | Vendor: | <Al vendors: w
Name Vendor Version Description  *

= ﬁ Figldbusses
+ - AN CANbus
+- pas EtherCAT
+ - EB Ethernet Adapter
= == EtherNet/IP
=/ BB} Ethernet Adapter

m Ethernet 35 - Smart Software Solutions GmbH 3.5.11.0 Ethernetlink.

£ >

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

m Mame: Ethernet
Vendor: 35 - Smart Software Solutions GmbH

Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter -
Version: 3.5.11.0 ﬁ
Order Number: - =

Description: Ethernet Link.

Update and try to preserve most information of
Ethernet

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

Update Device Cloze

RO1AN4281EJ0100 Rev.1.00 Page 14 of 34
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(3) Updating the EtherNet/IP Scanner

Right-click on “EtherNet_IP_Scanner (EtherNet_IP_Scanner)” in the “Devices” tree, then select [Update
Device...].

®" Renesas_R-IN32M3_EtherNetIPproject - CODESYS

Eile Edit View Project Buld Online Debug Tools Window Help

S=a" S - TR =) O | i | 08 ]

Devices * I X

=] Renesas_R-INI2M3I_EtherNetlP -
=: ﬂi Device (CODESYS Control Win V3)
+-[Z0) PLC Logic
= ﬂi Ethernet (Ethernet)
= m |EH’|ErNet_IP_Smnner (EtherNetTP Scanner)
@ EIPS_DEMO_RIN32M3 [EIPSDEMO-RING2M #  Cut
Copy
Paste

¥ Delete

Browse »
Refactoring 3
Properties...
Add Object
) Add Folder...
Add Device...
Insert Device. ..
Scan For Devices...
Disable Device
Update Device...
Edit Object

[

In the “Update Device” dialog box, select “EtherNet/IP Scanner” under “Fieldbusses”, “EtherNet/IP”,
“EtherNet/IP Scanner”, then click on the [Update Device] button.

ﬂj Update Device X
p

Mame: EtherMet_IF_Scanner

Action:

(") Append device () Insert device (@) Update device

|Sh’ing for a fulltext search | Vendor: | zall vendors:> ~
MName Vendor Versicn Description
= m Fieldbusses

= == EtherMet/IP
+ = EtherMet/IP Local Adapter
=+ == EtherMet/IP Scanner
m EtherMet/IF Scanner 35 - Smart Software Solutions GmbH 3.5.11.0 Etherhet/TF Sq
+- B Modbus

+- #H Profinet IO

< >

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

m Name: Etheriet/IP Scanner
Vendeor: 35 - Smart Software Solutions GmbH
Categories: EtherMet/TF Scanner -
Version: 3.5.11.0 %
Order Number: 1 =
Description: EtherMet/IP Scanner

Update and try to preserve most information of
EtherNet_IP_Scanner

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

Update Device Close
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(4) Updating EIPS_DEMO_RIN32M3

Right-click on “EIPS_DEMO_RIN32M3 (EIPS_DEMO_RIN32M3)” in the “Devices” tree, then select [Update
Device...].

® Renesas_R-IN32M3_EtherNetIRproject - CODESYS

File Edit View Project Build Online Debug Tools Window Help

=== o o g By X AL I O | 8% | ©f X

Devices v B X
=3 Renesas R-INIIMI _EtherNetlP -

= m Device (CODESYS Control Win V3)
I+ @l] PLC Logic
= m Ethernet (Ethernet)
= ﬂj EtherNet_IP_Scanner (EtherMet/IP Scanner)
@ [EPS_DEMO_RINZ2M3 (EIPS-DEMO-RIN32M

Cut
Copy
Paste
7 Delete
Browse 3
Refactoring ¥
Properties...
Add Object
) Add Folder...
Insert Device...

Disable Device

Update Device...

[] EditObject

In the “Update Device” dialog box, select “EIPS_DEMO_RIN32M3” under “Fieldbusses”, “EtherNet/IP”,
“EtherNet/IP Remote Adapter”, then click on the [Update Device] button.

[ Update Device x

Name: |EIPS_DEMO_RIN32M3

Action:
() Insert device (@) Update device
|Sting for a fulltext search | Vendor: | <All vendors> ~
MName Vendor Version
= ﬁ Fieldbusses
=+ == EtherMNet/IP
=~ == EtherMet,IP Remote Adapter
‘lE[PS—DEI'ﬂO-R_INSZWS Renesas Electronics Major Revision=16%2,
m EtherMetlP Adapter 35 - Smart Software Solutions GmbH Major Revision=16#1,
m Generic EtherMet/IF device 35 - Smart Software Solutions GmbH 3.5.8.0
< >

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

¥  Name:EIPS-DEMO-RIN3ZM3 A
Vendor: Renesas Electronics
Categories: EtherMet/IF Remote Adapter
Version: Major Revision=16%2, Minor Revision = 16%1 ‘
Order Number: R-IN32M3-EIP-SHERPA

Description: Ethernet/IP Target imported from EDS File: RIN32M3-
EthernetIP-Adapter_R2.eds Device: EIPS-DEMO-RIN32M3

Update and try to preserve most information of
EIPS_DEMO_RIN32ZM3

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

Update Device Close
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4.3 Connecting to the Software PLC

This section describes the procedure for connecting to the target software PLC from the development
environment via a gateway.

43.1 Starting the Gateway Server
Check the operating state of the gateway server in the system tray. If the server is stopped, click on the
“® »jcon and select [Start Gateway] to start up the server. Usually, the server will be automatically started

as a standard service when Windows is started. An icon in the system tray at the bottom-right corner of the
desktop indicates the state of operation.

Start Gateway

Stop Gateway

Exit Gateway Control

D i About...

Note: If you cannot find the icon in the system tray, start up the gateway server by selecting All Programs >
3S CODESYS > CODESYS Gateway V3.
If the icon still does not appear in the system tray, try rebooting your computer.

| 35 CODESYS
| CODESYS
| CODESYS Control Win V3
, CODESYS Gateway V3
& CODESYS L‘:lﬁeway V3
. CODESYS OPC ‘wérver V3
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4.3.2 Starting the Software PLC
Check the operating state of the software PLC in the system tray. If the software PLC is stopped, click on the
« A icon and select [Start PLC] to start it. Usually, the software PLC will be automatically started as a

standard service when Windows is started. An icon in the system tray at the bottom-right corner of the
desktop indicates the state of operation.

I Start PLC I

Stop PLC

Exit PLC Control

About...

|ﬁ CAPS &

L KAMA *

Note: If you cannot find the icon in the system tray, start up the gateway server by selecting All Programs >
3S CODESYS > CODESYS Gateway V3.

If the icon still does not appear in the system tray, try rebooting your computer.

| 35 CODESYS

, CODESYS

, CODESYS Control Win V3
1) cdmESYS Control Win V3 SysTre
{i) CODESYS Control Win V3
Ef CODESYS HMI
[i) CODESYS SoftMotion Win V3

, CODESYS Gateway V3

. CODESYS OPC Server V3

. Gateway V2.3
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4.3.3 Setting up Connection with the Software PLC

Double-click on “Device (CODESYS Control Win V3)” in the “Devices” tree. The “Communication Settings”
pane will open. In this pane, you can make communications settings for connecting the software PLC service

from your development environment. Click on the [Scan Network...] button on the “Communication Settings”
tabbed page.

® Renesas_R-IN32M3_EtherMetiPproject - CODESYS

File Edit Wew Project Build QOrnline Debug Tools Window Help

EExEH S #h BB X

Devices > 3 X [f] Device x

=l Renesas R-INF2M3I EtherNetiP -
=[] Device (CODESYS Contral Win V3) Communication Settings Scan Netiork. .

+-20 pLC Logic
= m Ethernet (Ethernet)
= ﬂ‘i EtherMet_IP_Scanner (EtherMet/TP Scanner)
¥ EIPS_DEMO_RIN32M3 (EIPS-DEMO-RIN3ZM3)

Applications

Backup and Restore

The “Select Device” window appears and a search for available devices that can use the local network
automatically starts. The search is successful if a software PLC service is found. Double-click on the PC
name displayed.

If the PC name is not displayed, re-check the settings described in sections 4.3.1, Starting the Gateway
Server and 4.3.2, Starting the Software PLC.

FIiA ATl e
JokO=-3adua - MAIER :
= gy, Gateway-1 |F A 2 | AxF0-hikeE®
71 fl'.ﬂtf-ka-r 1
| IP-Address:
focahost
[Fodri—:
PC name (numerical value) will be iz
displayed. Part:
|izay
FAlic]
RO1AN4281EJ0100 Rev.1.00 Page 19 of 34
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4.4 Network Settings for Devices

4.4.1 Configuring the Host IP Address

Before setting the devices, set the IP address of the host PC. Open “Network Settings”.

In Windows 7, go to Control Panel -> Network and Sharing Center -> Change Adapter Settings.

=5 Eow =
G =T« ®obT—se s Ty rO—LEE 4 |[ #vro-5.. 2]
22 - 3=~ 0O @
= O-—Ai. TUFESR - O—AI. TUFEE 3
Re 0% Ak T
‘-.,"_-n__ aadwin.renesas.com 1._\"‘..“‘ Fw D=4 y—T)ILHEEE
@~ Realtek PCle GBE Family Con... & ™ ASIX AX88179 USB 3.0 to Gig

Double-click (or right-click) on Local Area Connection and select Properties.

4 O—HL TUPEEORE [
28

15
1P 386 A=
1Pvé 1515 Fb—8 PHEAGL
AT PO i
HARS: 01:60:37
R 100.0 Mbps

=T
BRI
i3 A iz

Fif ks fogR360 | 13,628,682

RGN o

EALBC)
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Select “Internet Protocol Version 4 (TCP/IPv4)” and click on the [Properties] button.

U O—hiL TUPBEO TS [

Tubd-0 g

wROHE
L¥  Realtek PCIe GBE Family Controller

BRI,
R RO B ML F 0k

$B Microzoft oy O —HRZPA JLEFULA—1t3 -
[0 wx. TwinCAT Ethernet Protacal for Al Network ddapters

[] i Link-Laver Topology Discovery Responder

1 1 |
A2AR=ILN). RIERCLD Zo0/T4(R)
$HER

iz b LA =t b 0 )L FRE A S E S
i%f;j —OREDIB SRR R TS, BIED B TV e b0 20k

[ ok | #Fet |

Select the IP address and subnet mask in the area indicated by the red frame in the figure below.

A E—Fy b FORIIL J—23> 4 (TCR/IP)DTO)Fr [ 7 |[mie)

FoubI-DTIORERENE — FENTOEIR S, [P SAER 8 8 ENF 32T
t{ir'g‘gtﬂf FEN OO RS 2oy b - DEIEE OB P SRERREOSOE

@ M IP PELAEES):
IP T ELAT:
H Rk AL
FI#) - b0

DN H = =P LA 5B e ANET50E)
@ RD DNS H— =T ELAREE):
&% DNS H—)i— (P
i DNS H— i —(a)

[l 82 TSR E RS B(L) SEREERTECS.

[ ok ][ ®=t |

You have now completed the settings.
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4.4.2 Configuring the Ethernet Link
Double-click on “Ethernet (Ethernet)” in the “Devices” tree to open the configuration window.

On the “General” tabbed page, click on the icon next to the text box for “Interface” selection indicated by the
red frame below to display the “Network Adapters” window.

] Ethernet x

General
Interface:

Status IPAddress 192 . 163 . 1 . 1
E’thEFnEt DE'Illil:E' L.'D Mapplng 5IJ|:II'IEt MESk 255 i 255 0 255 i D
Default Gateway o .0 .0 .0

Information

The names of connected ports will be displayed in the “Network Adapters” window. Select the port you will
be using.

Network Adapters X
Interfaces:
MName Description IP Address
Atk TuinCAT-Tntel PCI Ethernet Adapter (Gieabit) 0.000
o
USE 3.0 to Gigabit Ethernet Adapter
O—hil: TR+ 2 Microsoft Wi-Fi Direct Wirtual Adapter noon
IP Address 192 168 1 101
Subnet Mask 255 . 265 265 . 0

Default Gateway 0 1] 1] 1]

MAC Address 3495:0B:26:40:40
Garcel

Check whether the IP address of the selected port has been correctly set.

A —=tFutk 301

Interface:

IPAddress
Subnet Mask

Default Gateway

|:| Adjust Operating System Settings
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4.4.3 Configuring EtherNet_IP_Scanner
You do not need to make settings for this device.

4.4.4 Configuring EIPS_DEMO_RIN32M3

Double-click on “EIPS_DEMO_RIN32M3 (EIPS_DEMO_RIN32M3)" in the “Devices” tree to open the
configuration window. In this window, make settings on the “General” tabbed page.

In EtherNet/IP, a slave device is identified by its IP address. Here, set the value of the IP address which has
been set for the device.

@ EIPS_DEMO_RIN32M3 X | ] Ethernet

G I
Enere Address Settings

[preees: 2. i 5] | Etheriet/IP

Assemblies

Electronic Keying
Keying Options

User-Defined Parameters

EtherNet/IP I/0 Mapping (") Compatibility Check
(@) Strict Identity Check

Ctatie
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4.5 Confirming the Connection with the Device

This section describes the procedures for running a program in the CODESYS development environment

and confirming connection of the device.

Select [Build] from the [Build] menu.

A3 Q) Tl [0)

B .

UEILFR)

J-FERRID

N S8 L7 WD RRS). .
Al—=4(C)

FATRM -

Select [Login] from the [Online] menu.

Fhed @ =i D B

9 oL Alt+F8
OHFrIk (@) Ctrl+F8
F=FFAr =R ()

1 AMuo-p
A5 EE M) .

EEENET A Ae=AmAr 0 —F (5)
FEENDATTO—F (M)
Fla—L M2 b (R

Select [Start] from the [Debug] menu. The project will automatically start on Windows.

= )t T — e f s
L F5
{21k M shift+Fa

ey [P & e ) PR (o Ctrl+F5
IR =0 e D,
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The state of connection will be indicated next to each device name. Successful connection is indicated by
the "~ "icon as shown in the tree view below.

Devices - 01 X

=5 Renesas R-INFIM3 EtherNetiP -
= ﬂj Device [connected] (CODESYS Control Win W3)
+-El PLC Logic
= ﬂj Ethernet (Ethernet)
= ﬂj EtherMet_IP_Scanner (EtherMet/TP Scanner)
@ EIPS_DEMO_RIN32M3 (EIPS-DEMO-RIN32M3)

The icons indicating the state of each device are listed below.

: The PLC is connected and the application is running.

: The PLC is connected and the application is stopped.

: Error. Check the details of the error and the settings of the device.

: The device information could not be found in the device repository. Recheck the device information file
and reinstall the device.

S O
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4.6

Operations of CODESYS

When CODESYS starts running, the following display will appear. The evaluation board receives the states
of the switches in the following display and lights up the corresponding LEDs by transmitting the states of the
switches as they are.

LED

| || || || |

LEDE LEDY LEDS LEDS

LED4 LED3 LED2 LED1
Switch

SWa SWT SWo SW5

SW4 W3 sSw2 =1

The following shows the image when SW5 is turned on.

/

LEDB LEDT LEDE LED:
LED LED3 LED: LED1

LEDS5 lights up when SW5 is turned on.

—« Input: 0x10 (= bit 4 set to 1)

Output; 0x10 (= bit 4 set to 1)

/ LED?5 on the evaluation board

lights up.

RO
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5.

Documents for Reference

Documents, Application Notes, and Sample Code

* R-IN32M3 Series Datasheet

* R-IN32M3 Series User’s Manual: R-IN32M3-CL

* R-IN32M3 Series User’'s Manual: R-IN32M3-EC

* R-IN32M3 Series User’s Manual: Peripheral Modules

* R-IN, RZ/T1, EC-1, TPS-1 Groups Software PLC Guide: Configuring Projects and Creating User
Interfaces

* R-IN, RZ/T1 Groups Software PLC Guide: EtherNet/IP

Download the latest version from the Renesas Electronics website.

Technical Updates and Technical News
Download the latest version from the Renesas Electronics website.

Development Environment
Download the latest versions from the websites of the respective companies.

The latest version for the IAR integrated development environment (IAR Embedded Workbench®
for Arm) is available from the IAR Systems website.

The latest version for the software PLC (CODESYS) is available from the Linx website.
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Appendix A Changing the Configuration of the R-IN32M3-EC Evaluation Board

By serially connecting the host PC and the R-IN32M3-EC evaluation board, the following settings can be
changed through terminal software running on the host PC.

Name Default Value
Device Name dut

IP Address 192.168.1.10
Netmask 255.255.255.0
Gateway 0.0.0.0

MAC Address 74:90:50:f0:09:2e
MAC Portl 74:90:50:f0:09:01
MAC Port2 74:90:50:f0:09:02

If the EtherNet/IP stack program had already been written to the R-IN32M3-EC evaluation board at the
time the board was shipped so will run on the board, the above default values will have been written to
the flash ROM. The initial values written to the flash ROM are given priority from the second startup.

A-1  System Configuration

The figure below shows the configuration of the system.

Terminal Software

USB Port

General USB
mini-B cable

Host PC

R—IN323—EC Evaluation Board

CaCRO)

AC-DC adapter

Input AC 100 - 240V
Qutput DC5V-3A
DC jack fram PLOZE

Figure A.1 System Configuration
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A-2  Changing the Configuration

A-2-1 Connecting the R-IN32M3-EC Evaluation Board
Follow the procedure below to connect the cables.

(1) Connect the mini-B end of the general USB mini-B cable to the CN9 USB serial port connector to connect
the host computer with the USB port on the evaluation board.

(2) Connect an AC adapter with 5-V DC output to CN15 to supply power.

A-2-2 Changing the Configuration

(1) Starting the Terminal Software

Start the terminal software and make settings for serial communications. The table below lists the settings for
serial communications.

Bit rate 115200 bps
Data 8 bits
Parity None

Stop 1 bit

Flow control None

The following shows the settings for the line-feed codes of the terminal software.

T —H

TIER): CR v

1EEM: cR v
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(2) Resetting and Starting the R-IN32M3-EC Evaluation Board

Press the reset button. This produces the following display.

Before the count-down reaches 0, enter any humber on the key board.

|
RIN_ENGINE 1.1

(B el  Press any key before counting reaches 0.

To delete the flash ROM area, enter “y” for “Do you erase the flash area? (y/n):” and press Enter. Before the
count-down reaches 0 again, enter any number on the keyboard.

voll erase the flash an

data to flash!

R - Press any key before counting reaches 0.

(3) Changing the Device Name
To change the device name “dut”, enter “y” and press Enter. Otherwise, enter “n” and press Enter.
5 wou chanze Device Mame? [dut] (v/n) @ v

e Mamz @ dut .
e you sure? Ldut] (w/n) @ ||

Overwrite this and enter “y” for
“Are you sure?”, then press Enter.

(4) Changing the IP Address

To change the IP address “192.168.1.10", enter “y” and press Enter. Otherwise, enter “n” and press Enter.

Overwrite this and enter “y” for
“Are you sure?”, then press Enter.
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(5) Changing the Netmask

To change the netmask “255.255.255.0", enter “y” and press Enter. Otherwise, enter “n” and press Enter.

Overwrite this and enter “y” for
“Are you sure?”, then press Enter.

(6) Changing the Gateway

To change the gateway “0.0.0.0", enter “y” and press Enter. Otherwise, enter “n” and press Enter.

Overwrite this and enter “y” for
“Are you sure?”, then press Enter.

(7) Changing the MAC Address

To change the MAC address “74:90:50:f0:09:2e”, enter “y” and press Enter. Otherwise, enter “n” and press

Enter.

Overwrite this and enter “y” for
“Are you sure?”, then press Enter.

RO1AN4281EJ0100 Rev.1.00
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(8) Changing MAC Port 1

To change MAC port 1 “74:90:50:f0:09:01”", enter “y” and press Enter. Otherwise, enter “n” and press Enter.

Overwrite this and enter “y” for
“Are you sure?”, then press Enter.

(9) Changing MAC Port 2

To change MAC port 2 “74:90:50:f0:09:02", enter “y” and press Enter. Otherwise, enter “n” and press Enter.

Overwrite this and enter “y” for
“Are you sure?”, then press Enter.

(10) Writing to the Flash ROM

If you have no problem with the changed settings, enter “y” and press Enter. If “Write data to flash!” appears,
writing to the flash ROM has been completed successfully. If you want to change the settings again, enter “n”

and press Enter.

The changed settings are displayed.

Writing to flash ROM has been
Write data to flash! completed successfully.

RO1AN4281EJ0100 Rev.1.00

Page 32 of 34



R-IN32M3 Series EtherNet/IP Transfer Procedure Startup Manual

Appendix B Notes on the Sample Program

® Timeout
The sample program is for evaluation and therefore has functionality for timeout if communications continue

for more than 24 hours. If you want to release the timeout functionality, contact our partner Sherpa Inc.
(https://www.sherpa-tech.net/).

® Vendor ID
The sample program is for evaluation and therefore uses the vendor ID owned by Renesas Electronics. If
you want to use your own vendor ID, contact our partner Sherpa Inc. (https://www.sherpa-tech.net/).
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Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.
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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. 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 CMOS 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
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. Unused pins should be
handled as described under Handling of Unused Pins in the manual.
2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.
— The states of internal circuits in the LSI are indeterminate and the states of register settings
and pins are undefined at the moment 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 moment 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 moment when power is supplied until the power reaches
the level at which resetting has been specified.
3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not

access these addresses; the correct operation of LSI is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock signal

has stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock
signal. Moreover, 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.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group
but having a different part number may differ in terms of the 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.




Arm and Cortex are registered trademarks of Arm Limited (or its subsidiaries) in the EU and other
countries. All rights reserved.

Ethernet is a registered trademark of Fuji Zerox Limited.

TRON is an acronym from "The Real-time Operating System Nucleus".

ITRON is an abbreviation of "Industrial TRON".

MITRON is an abbreviation of "Micro Industrial TRON".

TRON, ITRON, and uITRON do not refer to any specific product or products.

EtherNet/IP is a trademark of ODVA.

CODESYS is a trademark or registered trademark of 3S-Smart Software Solutions GmbH.

All other product names and service names in this document are trademarks or registered trademarks
of their respective owners.




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.

2. 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.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. 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.

5. 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.

6. 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.

7. 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 forimplementing 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.

8. 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.

9. 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.
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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.

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.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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