REN ESAS Application Note

Renesas RA Family
Quick Start Guide: MCK-RA8T2 EtherCAT

Introduction

This document is a quick start guide for evaluating EtherCAT® communication with the RA microcomputer
evaluation board.This document describes steps to confirm slave behavior and stack features using
TwinCAT®Master Configuration tool.
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1. Overview
This document describes how to operate EtherCAT on RA8T2.

EtherCAT(Ethernet for Control Automation Technology) is an Ethernet based fieldbus system, developed by
Beckhoff Automation. Development of EtherCAT was to apply Ethernet for automation applications (for
example, for motion control, I/O, sensors) requiring short data update times with low communication jitter and
reduced hardware costs.

Tools to generate EtherCAT SubDevice Stack Code (SSC Tool) are available to the ETG members free of
charge. This can be downloaded from the ETG website. SSC tool can be used to generate customized stack,
device description files (ESI) and individual source code documentation to suit the developer’s own
requirements.

This document describes the procedure for evaluating the EtherCAT SubDevice function using EtherCAT
stack code compatible with the Renesas RA8T2 platform. The scope of the documentation is limited to
explaining how to use the SSC tool for EtherCAT SubDevice stack code generation and evaluating its
behavior against TwinCAT masters and test applications.

1.1 Abbreviations/Definitions
Table 1.1 Abbreviations/Definitions

Index Abbreviations Description
/Definitions
1 CiA CAN in Automation
2 CoE CAN application protocol over EtherCAT
3 DC Distributed Clocks
4 EEPROM Electrically Erasable Programmable Read-Only Memory
5 ESC EtherCAT SubDevice Controller
6 ESI EtherCAT SubDevice Information
7 ESM EtherCAT State Machine
8 ETG EtherCAT Technology Group
9 EtherCAT Ethernet for Control Automation Technology
10 I/0 Input/Output
11 oD Object Dictionary
12 PDO Process Data Object
13 SDO Service Data Objects

1.2 Reference
Technical information about EtherCAT is available at ETG member site, and information about RA8T2 is
available at Renesas.com.

Table 1.2 Technical Inputs

Index Technical Inputs

1 r01ds0436xx01xx-ra8t2.pdf
2 r01uh1067xx01xx-ra8t2.pdf
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2. Features
EtherCAT slave stack code generated by SSC Tool provides the functionality of EtherCAT slave controller.

It includes the following features:

B ESM (EtherCAT State Machine)
B Mailbox protocols:
- CoE (CAN application protocol over EtherCAT)

B Synchronization Modes:
- Free Run
- Sync Manager Synchronization
- DC Synchronization

m  |/O function:
- 1/O Input DIP SW
- 1/0 Output LED

P———.
EtherCAT.

EtherCAT is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.

For more information about EtherCAT, refer to the following site
1:EtherCAT Technology Group | HOME

Note: The version number may differ depending on the update. Refer to the latest manual.

" The version number may differ depending on the update. Refer to the latest manual
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3. Structure of the Sample Application

This sample application consists of two blocks:
- FSP drivers.
- EtherCAT protocol stack sample program using SSC Tool.

3.1 FSP Drivers

e ¢e?studio/ra
This directory includes the code required for the following EtherCAT protocol stack:
- BSP (Board Support Package) for MCK-RA8T2
- HAL (Hardware Abstraction Layer) drivers
- ssc_port driver.

e e?studio/ra_gen
The ra_gen folder contains code generated by the RA Configuration editor. This includes global
variables for the control structure and configuration structure for each module.

e  e?studio/ra_cfg
The ra_cfg folder is where configuration header files are stored for each module. See FSP Build Time
Configurations for information on what is provided in these header files.

3.2 EtherCAT Protocol Stack

e 2 studio/src/ethercat/beckhoff
EtherCAT protocol stack is implemented.
Copy the source files generated by the SSC tool.

. e? studio/src/ethercat/renesas
This application controls the DIPSW and LED of the MCK.
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4. Operating Environment

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

Table 4.1 Operating environment
Item Description
Board MCK-RA8T2
CPU Cortex®-M85 (CPUO)

Cortex®-M33 (CPU1)

Operating frequency

CPU clock (CPUCLK):
+ 1 GHz (Cortex®-M85)
- 250 MHz (Cortex®-M33)

Operating voltage

33V

Device requirements

R7KA8T2LFECAC

- MRAM
Capacity: 1 MB

+- SRAM
Capacity: 2 MB

Integrated development environment

e? studio 2025-07 or later

MCU software package

FSP (Flexible Software Package) v6.1.0 or later

Emulator J-LINK OB

Communications protocol EtherCAT

Master tool TwinCAT3
R20AN0807EJ0100 Rev.1.00 Page 6 of 30
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5. Board Setting and Connection

Connect the PC to the MCK-RA8T2 board as shown below.
Power is supplied by connecting a USB-C cable to the board.
For EtherCAT communication, use IN_port RJ45 connector and connect to PC with LAN cable.

e2Studio + FSP

RENESAS

e? studio

% € ey i
Ethernet cable " RTKOEMAGL0C000003) !
EtherCAT

®
-
| —
[ —
—
—
—
S
Foin

—

EtherCATIN_port

EtherCAT OUT_port

USB-C cable
TwinCAT3 Master
Application
Figure 1. MCK-RAS8T2 board connection configuration
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5.1 Generating the EtherCAT SubDevice Stack Code
This chapter describes how to generate the EtherCAT SubDevice Stack Code by using the SSC tool.

o EtherCAT slave stack code is not included in this sample project.
o "EtherCAT Slave Stack Code (SSC) Tool" is required to generate EtherCAT slave stack code.
e SSC Tool is available from the ETG Association.

EtherCAT Technology Group | EtherCAT Slave Stack Code (SSC) ET9300

Note: There is a point of caution when using SSC Tool.
Refer to “Appendix A: Point of Caution When Using SSC Tool” in advance.

1. Start the SSC Tool by clicking [EtherCAT Slave Stack Code] — [SSC Tool] from the Windows Start
menu.

2. Inthe New Project dialog, click Import and select the following SSC Tool configuration file in the
sample program folder, and click OK.

“RA8T2_EtherCAT_MCK_rev0100\common\ecat_IO\SSCconfig\Renesas_RA8_config.xml”’

Slave Stack Code Tool | New Project n

(®) Default
O Custom  ELS800 | 2Axis CiA402 Sample

Default SlaveStackCode configuration.
All settings are available

oK

3. Check the Custom check box and select "Renesas RA8 <Renesas Electronics Corp>" from the list
and click OK.

Slave Stack Code Tool | New Project n

) Default

® Custom [EL9800 | 2Axis GiA402 Sample v

- EL9B00 | 2815 C1A402 Sample
This configu £19800 | 8Bit Digital 170, 16Bit Analog Input
Evaluation KELIS00 | Bootloader Sample
The corresni £ 1100/FG1121 | 4Byte 1/O Sample Application

. PFG1100/WinB or previous (x86) | 4Byte L0 Sample Application
(device: ELYInfineon XMG EtherCAT Slave Sample <Infinean Technologies>
Microchip=HBIFINDEX=16 <Microchip>
Microchip=HBIFINDEX-8 <Microchip>
Microchip-HBI-MDP- 16 <Microchip>
Microchip-HBI-MDP-8 <Microchip>
Microchip~HBI-MSP-16 <Microchip>
Microchip~HBI-SPI <Microchip>
profichip PAAE1100-EC <Profichip GmbH>
Benesas B-IN Benesas Flectroni

e o= T T eCror
Import  |SK-FM3-176PMC-FA _ Hardware Only <Spansion Inc>
SK-FM3-176PMC-F A <Spansion Inc>
TI AM335x Sample <Texas Ihstruments Ihcorporated>
T G28xx Sample (include sample application) with ET1100 ESC(ASYNG 16
T1 C28xx Sample (include sample application) with ET1100 ESC(SPI PDI) o
TI G28xx Sample with ET1100 ESCFAEYNCIE PDD on TMDSECATGNGD3?
TI G28xx Sample with ET1100 ESCG(SPI PDD) on TMDSECATCHCDS74D kit
TI F2838x CM Sample (Includes Sample Application) <Texas hstruments In
TI F2838x CM Sample <Texas Instruments Incorporated>
TMCE461 sample <TRINAMIC Motion Gontrol>
TMC8462 sample <TRINAMIC Motion Gontrol>
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4. Click [Project] — [Create New Slave Files] — Click [Start] on the [Current new Slave Files] dialog.

EtherCAT Slave* - Slave Stack Code Tool

File | Project | Tool Help

m Find Setting Ctrl+F
- Eth

Create new Slave Files FS

5.13

Wersion15.00
File name

Hardware
EtherCAT State Machine
Synchronisation

e R

5. The source code is generated, and when it completes "New Files created successfully" is displayed, so
click OK.
When a message “New file created successfully” appears, the creation processing is completed, and the
source folder “Src” are located in the following folder.

“RA8T2_EtherCAT_MCK_rev0100\common\ecat_IO\SSCconfig”

Project File 1352¥Desktop¥RAST2_EtherCAT_MCK rev0100¥common¥ecat JO¥SSCconfie¥RAS EtherCATesp

Source Folder (C:¥Users¥a5000352¥Desktop¥RABT2_EtherCAT_MCK rev0 100¥common¥ecat_IO¥:

Progress
"EtherCATSampleLibrary.-h”™ : skipped (SAMPLE APPLICATION INTERFACE) ~
"SamplelpplicationInterface.c"” : skipped (SAMPLE APPLICATION_ INTERFACE)
"SamplehApplicationInterface.h” : skipped (SAMPLE_AFPLICATICN_INTERFACE)
"applInterface.h"™ : new f£il]
"coeappl.c™ : new file writ| Create Files Finished — O X
"coeappl.h" : new file writ
"ecatappl.c” : new file wri
"ecatappl.h” : new file wril New files created successfully
"ecatcoe.c” : new file writ|
"ecatcoe.h™ : new file wrig
"ecatslv.c” : new file Writl [Gpen Folder
"ecatslv.h" : new file writ|
"esc.h" : new file written
"mailbox.c" : new file written
"mailbox.h"™ : new file written
"objdef.c" : new file written
"objdef.h" : new file written
"sdoserv.c”™ : new file written
"sdoserv.h"™ : new file written
Generate files finished
Create Slave files finished
v

Close

6. Move the generated EtherCAT slave stack code to the EtherCAT application source folder.
The sampleappl.c and sampleappl.h are stored in the destination “\application\ecat” folder.
When moving the slave stack code to the application folder, be careful not to delete these files.
Remove the Src code from the folder or exclude the Src code from the build target in e2studio.

Source folder:
RA8T2_EtherCAT_MCK_rev0100\common\ecat_IO\SSCconfig\Src

Move destination folder:
RA8T2_EtherCAT_MCK_rev0100\project\ra8t2_mck_ra8t2\ecat_IO\e2studio
\src\ethercat\beckhoff
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6. Setting up a TwinCAT3

6.1 Copying the ESI Files

Before starting TwinCAT, copy the ESI file(.xml) included in the release folder to the TwinCAT destination
folder.

The release folder:
“RA8T2_EtherCAT_MCK_rev0100\common\ecat_IO\ES/I”’

The ESI file name:
“Renesas EtherCAT RA8.xml”

The TwinCAT destination folder:
“\TwinCAT\3.x\Config\IO\EtherCAT”

6.2 Add Driver

Add the Ether driver for TwinCAT. (First time only)
From the Start menu, select [TwinCAT3] — [Show Realtime Ethernet Compatible Devices...].

Select the connected Ether port from the communication ports and install it.

If the selected ethernet adapter is moved in [Installed and ready to use devices (real-time capable)], there is
no problem.

DG TuinCAT Project2s - Microsoft Visual Studio Y2 au bt £ - 0 x Installation of TwinCAT RT-Ethernet Adapters X
FLE DT WVEW PROJECT BULD DEBUG | TWINCAT | TWINSAFE PLC TOOLS SCOPE  WINDOW HELP
Bro-2@P = | | TwinCAT RT (x64) B Ethemet Adaplers Update List
= AIR2 .G @ e B Ret = Sis =
BT Restart TwinCAT (Config Mode) it
e ‘ = aE
@ o-F &= FICAT Project2s -
1 (C B | 4
£ Solution “TwinCAT Project25' (1 project) peurity
4 ] TwinCAT Project2s
b @l sYsTEM
& momon
3 pe
Euwm Disable
= |
» @vo [™ Show Bindings

Note: If you do not use the NIC made by Intel, ethernet adapter is moved in [Installed and ready to use
devices (for demo use only)].

Installation of TwinCAT RT-Ethernet Adapters *
Ethernet Adapters
: Ij-‘ Installed and ready to use devices(realime capable]
- @ Inztalled and ready to use devices(for demo use only)
I athernetd - 851K 488179 USE 3.0 to Gigabit Ethernet Adapter
Ij-‘ Compatible devices
Ij-‘ Incompatible devices
E@-‘ Disabled devices
el W - IntellR) Wi B X201 1B0MHz
|

7. Execution of EtherCAT Sample Program

This section describes the instructions for communicating with the EtherCAT sample application.
Refer to section 4, Operating Environment and section 5, Board Setting and Connection in advance to
complete the tool installation and hardware connection.

Build the sample code and load it using Renesas Electronics e? studio.

R20AN0807EJ0100 Rev.1.00 Page 10 of 30
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Note: Install e2 studio and adapt the FSP_Packs_v6.1.0 in advance.

7.1.1 Project Startup Procedure

1. Import the sample project. After the program is started, select [File] — [Import] — [Existing Projects into
Workspace]. Check [Select root directory], select "RA8T2_EtherCAT_MCK_rev0100" folder, and check

I/O project — [Finish].

& import O X
Import Projects —

Select a directory to search for existing Eclipse projects. / A
(@ Select root directory. | C¥RABT2_EtherCAT_MCK_rev0100 v Browse...

() Select archive file:

Projects:

RABT2 MCK_esc IO _CPUO (C:¥RABT2_EtherCAT MCK_rev100¥project¥ra8t2_mck_raBt2¥ecat |O¥e2studio) | Select All

Deselect All

2. Open "cofiguration.xml" in the "RA8T2_MCK_esc_IO_CPUQ" project

Project Explorer X E
¥ [ RABT2 MCK_esc 10 CPUO

i Includes

3 src

12 configurationxml

ra_cfg.bet

RABTZ2_MCE_esc_IO_CPUOD Debug_Hatjlink
X| RABTZ2_MCE_esc 1O _CPUD Debug_Flat.launch
(7) Developer Assistance

R20AN0807EJ0100 Rev.1.00 Page 11 of 30
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3. Generate the code with "Generate Project Content".

Board Support Package Configuration

Device Selection

FSP version: | 6.1.0

Board: MCK-RABT2 w
Device: RTKABT2LFECAC

Core: CPUO

RTOS: No RTOS

o

Generate Project Content

Board Details

Maotor Control Evaluation Systen
Group

Visit httpsy//renesas.com/mck-r:
s manual, quick start guide, errat
example projects, etc.

4. Select the target project and execute the build.

~ 15 RABT2_MCK esc_|O_CP1I0 INahuinl

Alt+Shift+W »

[l Includes N
G Go Into
(2 ra_gen Open in New Window
' @3 sre Show In
(= Debug B Copy
k= ra_cfg [} Paste
L"’ scnpt K Delete
9r configuration.xml Mave..
ra_cfg.tut Rename...
| RABT2_MCK_esc 10
X| RABT2_MCK _esc_ 1O ""J i
 (2) Developer Assistang — Sport.
Renesas F5P
| Build Project
Clean Project

5. Press the “RESET” switch of the RA8T2 MCK board.

R20ANO0807EJ0100 Rev.1.00
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6. After connecting the board and J-Link, start debugging in the following procedure.
In [Project Explorer] view, right-click the node of project to be debugged and select [Debug As] —

[Debug Configurations].

v 15 RABT2_MCK _esc |0_CPUO [Debuq]

I Einuses e = "~ pport Package Configuration
> il Includes Go Into
Era Open in New Window
» 2 ra_gen Show In AIt+Shift+W > Lo
- ﬁ;r:bug oy or: 6.1.0 Jj oo
[T} Paste Motor Control Evaluation Sy:
= ra_cfg K Delete MCK-RABT2 v (L] |
> (= seript — Visit https//renesas.com/mc
{3} configuratior RTKASBT2LFECAC package, example projects, ¢
e Rename... = B
) RABT2 McK_ &4 Import.
X RABT2 McK_ i3 Export. BoRIe
(@) Developer A: Renesas FSP ’
Build Project
Clean Project
| Refresh 5
Close Project
Close Unrelated Project
Build Targets ?
Index * 1 Clocks | Pins| Interrupts | Event Links | Linker Sections | Stacks | Components
Build Configurations >
[onsole X plillvees AN~ TN - AN-b-N=2FN Debug
Source ? Fsole [RABT2 MCK_esc_10_CPUO]
0 Run As > |ile: ../ra/fsp/src/bsp/cmsis/Device/RENESAS/Source/system.c
45 DebugAs > [©7 1GDB OpenCCD Hardware Debugging (DSF)
Team » [7 2 GDB Simulator Debugging (RH850)
Compare With > [€] 3Local C/C++ Application '
Restore from Local History... 7 4 Renesas GDB Hardware Debugging
PyDev ? &9 5 Renesas Simulator Debugging (R¥, RL78)
MISRA-C

‘é

C/C++ Project Settings
Renesas C/C++ Project Settings

Ctri+Alt+P

[e7] 6RABT2 MCK_esc I0_CPUO Debug_Flat (Renesas GDB Hardware Debugging)

[Renesas DBG Hardware Debugging] — [RA8T2_MCK esc 10 _CPUO Debug_Flat] item, then press

[Debug].

Q Debug Configurations

Create, manage, and run configurations

& @
.r'_..-po filter text

[€] ¢/C++ Application

[€] C/C++ Remote Application

L EASE Script

[€] GDB Hardware Debugging

_T_, GDB Simulator Debugging (RHB50)

@’ IronPython Run

@ IronPython unittest

& Jython run

& Jython unittest

@ Launch Group

Eﬂ PyDev Django

23 PyDev Google App Run

@' Python Run

li'r Python unittest

Name: RABT2_MCK_esc_I0_CPUD Debug_Flat

|} Main| %% Debugger # Startup - Source| [7] Common
Project:

[RABT2_MCK _esc_10_CPUD Browse...

C/C++ Application:
| Debug/RABT2_MCK_esc_IO_CPUD.elf
Variables..

Search Project... Browse...

Build (if required) before launching
Build Configuration: |Use Active v

() Enable auto build
(@) Use workspace settings

(O Disable auto build
Confiqure Workspace Settings..

W c = L

RABT2_MCK_esc PUO Debug_Flat

it | Renesas Simulator Debugging (RX, RL78)

Filter matched 17 of 19 items

@

Revert Apply
Close
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The following dialog will appear, so switch to the debug screen.

a Confirm Perspective Switch X

This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective supports application debugging by providing views for displaying
the debug stack, vanables and breakpoints.

Switch to this perspective?

[]Remember my decision

e

7. Press the "Resume" button.
When debugging xxxx is started, the program is interrupted at "hal_entry ();" in main.c.

File Edit Source Refactor MNavigate Search Project Pydev Renesas Views Run Renesas Al
B~ ~in||lil BN R R~ Q~ily~3 0~
Debug Bk~ g =t
v [£'] RABT2_MCK_esc_10_CPUD Debug_Flat [Renesas GDB Hardware Debugging]
v 115 RABT2_MCK_esc_IO_CPUO.elf [1] [cores: 0]
v o Thread #1 1 (single core) [core: 0] (Suspended : Signal : SIGTRAP:Trace/breakpoint trap)
= Reset_Handler() at startup.c:50 0x2007074

» arm-none-eabi-gdb (16.2)
g Renesas GDB server (Host)

Press the "Resume" button again. The program will run.

File Edit Source Refactor Mavigate Search Project Pydev RenesasViews Run Renesas Al
Wil BN )/ R > Q~il~is 0~
Debug E g < || =
" ?i RABT2_MCK_esc_IO_CPUO Debug_Flat [Renesas GDB Hardware Debugging]
v 1 RABT2_MCK_esc_IO_CPUO.elf [1] [cores: 0]
v ® Thread #1 1 (single core) [core: 0] (Suspended : Breakpaint)
= main() at maincs 0x2005664
) am-none-eabi-gdb (16.2)
p| Renesas GDB server (Host)
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8. Connecting to TwinCAT3

Start TwinCAT3 by using the procedure described below.
From the Start menu, select [Beckhoff] — [TwinCAT3] — [TwinCAT XAE Shell].

After the program is started, select [File] — [New] — [Project], create a new project of the TwinCAT XAE
Project type. The subsequent procedure is described below.

8.1 Scanning I/O Devices

1. Scan for devices: Under Solution Explorer -> 1/O -> Devices, select ‘Scan’ as in the figure below.

Selution Explorer ~ 0 x
Qe o pl-
Search Sclution Explorer (Ctrl+:) 2~

fa] Solution ‘TwinCAT Project31' (1 project)
4 ] TwinCAT Project31
bl SYSTEM
b MOTION
PLC
53] SAFETY
E C++
VISION
ANALYTICS
4 /0

%

ﬁj Mappings +|:| Add Ne-w.ltem... Ins-
0 Add Existing ltem... Shift+Alt+A

Rename

Add Mew Folder...
Export EAP Config File

I ¢ Scan
Paste Ctrl+V
Paste with Links

2. Selecting port: EtherCAT port will be displayed as shown below. Select it and press OK.

Solution Explorer « 0 x
REi-|o-a| p=
h Solution Explorer (Ctri+ Fol

:;: Solution TwinCAT Project25 (1 project)

4 hi TWinCAT Project25 2 new |/O devices found b d
b @l SYSTEM
= moTION Tarews =IEE el egenetAdepier 0] [ ok
Bl riC | Device 3 (EtherCAT)  ethernet * 4 (Realtek LISE GbE Family Cantroller #]
I SAFETY Cancel
H C++
&l anavyTIcS S
4 G /0
Unselect All

b =% Device 1 (EtherCAT Automatio
P ™= Device 3 (EtherCAT)

>

| Mappings

Note: If a valid EtherCAT SubDevice exists in the network, TwinCAT will display the candidate with a checkbox.
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3. Start scanning the device.

Solution Explorer * 0 x

2 Solution TwinCAT Project25' (1 project)
4 ol TwinCAT Project25
b i@l SYSTEM
{sal MOTION

Bl rc
(8| SAFETY
L‘H C+4
&l anavyTIcS TcXaeShell
4 L IO
4 " Devices
b B Device 3 (EtherCAT) Scan for boxes

a

. Mappings

Solution Explorer v il X
Qoo s

Solut

General Adapter EtherCAT Online CoE - Online

5 Solution TwinCAT Project25' (1 project) MName: :DE\"'C? 3 (EtherCAT)

4 ol TwinCAT Project25
b @l SYSTEM
{5l MOTION
B0 riLC
Y SAFETY
[ o
& AnaLYTICS
4 & /0
4 "% Devices
4 =% Device 3 (EtherCAT)
*® |mage
*® Image-info
: SyncUnits
b Inputs
p Wl Outputs
b @ InfoData
b 4 Box 1 (PFFFFFFFF RFFFFFFFF)

E% Manninnc

Objectid:  |0x03010030

Type: |EtherCAT Master

Comment:

TcXaeShell

0 Activate Free Run —

R20AN0807EJ0100 Rev.1.00
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8.2 Updating EEPROM Data

If the data of another application has already been written to the EEPROM, replace the data.
The following steps show the procedure for replace the data on the EEPROM:

1. Double-click [Box 1] to display a panel on the right-side of the window.
2. Select the [EtherCAT] tab.

3. Click the [Advanced Setting] button.

4. Select [ESC Access] — [EEPROM] — [Hex Editor].

5. Select [Download from List].

6. Select “Renesas EtherCAT RA8 2port”.

» € Fenesas RAS Group
2 € Fenesas EtherCAT RAB Zpont (182 /512)

7. Click OK to download.

TwinCaT Projectos = |

General | EtherCAT [DC Process Data Startup CoE - Online Online
Type: | Renesas EtherCAT RZ/T2 |
Pr sion: ‘ 2048/ 256 |

Auto Inc Addr: o ]
EtherCAT Addr: [ | [

= | | Advanced Settings... | |—-/
Identification Value: |0 =

Previous Port: Master

Advanced Settings X
3 General Hex Editor

Behavior

Timeout Settings 0000 80 OE 44 EE 10 00 00 00 00 00 00 00 00 00 CB

Identification 0010 €€ 07 00 00 00 0% Q0 00 00 01 00 00 00 00 00

FMMU / SM 0020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

) 0030 00 10 0 00 80 10 80 00 04 00 00 00 00 00 00
Init Commands

0040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
(- Mailbox 050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
- Distributed Cloc | 3 Eoeo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

A 070 00 00 00 00 00 00 00 00 00 00 00 00 01 00 01
0080 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
. 0090 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00RO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
Enhanced Link De  |noBo FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
- - 00CO FF FF EF FF FF FF FF FF FF FF FF FF FF FF EF
00D0 FF FF EF FF FF FF FF FF FF FF FF FF FF FF FF
00E0 FF FF EF FF FF FF FF FF FF FF FF FF FF FF FF
00F0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

onfigured Statior

( Cd

A}

Dowriosd Resdrom ..

Upload Write to File...
< , [~
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8. Apply the ESI file settings.
Select the device and remove it.

Solution Explorer * 0 x TwinCAT Project25 + X
@Wo-lo-d| *’:‘ General Adapter EtherCAT Q
Search Solution Explorer (Ctrl+
&7 Solution TwinCAT Project25' (1 project) Name: | Device 3 (Eth
4l TWinCAT Project25 [
. Object Id: Ox03010030
b @l SYSTEM e -
&3 MOTION Type: |EtherCAT Mas
g rLC )
(8} SAFETY Comment:
u C++
i@ anaLyTICS
« @dvo
4 ¥L Devices
4 ma Device 3 (N
ry] Image J Add New Item... Ins
*® | nage a0 Add Existing Item.. Shift+Alt+A  Jisabled
2 syncl] X Remove Del
[ Inputs
Change Netld...
» W Outpu
b @ InfoD: Save Device 3 (EtherCAT) As...
b @ Box1 Append EtherCAT Cmd
& iiii e —

9. Scan the device again.
If the desired ESI file is displayed, it is the correct operation.

4 & o
4 T Devices
4 =% Device 4 (EtherCAT)

oy Image
8 \mage-Info

b2 SyncUnits

B Inputs

b B Outputs

Infalata
b o€ Box 1{Renesas EtherCAT RAS Zport)

&’ Mappings

Option A - Create ESI binary file from ESI XML and download.
1. SSC Tool — [Tool] - [EEPROM Programmer].

2. [FILE] — [OPEN] —Browse and select the ESI file.

3. [FILE] — [Save AS] — Select Binary as type.

4. A binary file will be generated in the specified folder.

5. [Read from File] Select the ESI binary file — [Download].
6. Confirm the write status using [Upload] option.

After the data is replaced, restart the RA8T2 (by turning it off and on, or resetting it) so that the new data is
applied to the microcomputer. Execute [Restart TwinCAT System].
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8.3 Evaluating the I/0 Function

The I/O function can be confirmed by LED_USERO0-3 and Jumper JP1.

LED USERO0-3

JP1

1. To confirm the I/O output, use TwinCAT3 to select [Output Counter] — [Online] — [Write] and enter the
desired value.

LED_USERO-3 light up according to the 4-bit setting value.

Tencarroecao -

@E-o-& ’H Variable Flags  Online

& Solution TwinCAT Project30’ (1 project) Value: 15

Fl TwinCAT Project30 .

:iﬂ Ssicii ) New Value: Force.. Release
i MOTION Set Value Dialog be } )
B mic
&) SAFETY Dec: @ I [ OK, |
fed o+ Hex: [ox0000000F Cancel
@ VISION i
@ AnaLics

« & vo
4 "% Devices Baol; 0 1 Hex Edit..
4 = Device 4 (EtherCAT) O S ey T
£8 mage Binany: [oF a0 00 00 | 5
28 |mage-Info Bit Size! O1r O O @32 Os4 OF
2 SyncUnits
Inpv
B Outputs
B InfoData
=< Box 1 (Renesas EtherCAT RA8 2port)
b TxPDO-Map

4 -Map Search Emor List
- OutputCounter

b [ WcState
b @ InfoData

Float [z1013477e-a4

AV VYV VT W

» | €3 Errors | & Wamings | @) Messages Clear

Figure 2. 1/0 Output setting

R20AN0807EJ0100 Rev.1.00 Page 19 of 30
Sep.08.25 RENESAS




Renesas RA Family Quick Start Guide: MCK-RA8T2 EtherCAT

2. To confirm the I/O input, use TwinCAT3 to select [Input Counter] — [Online], 3-bit input value of Jumper
is displayed in Value.

Solution Explorer AU TwinCAT Project3d + X

@E-|[o-a|p=
Search Solution Explorer (Cirl+; p =
%o Solution TwinCAT Project30’ (1 project) -
4l TwinCAT Project30
b @l SYSTEM
iz MOTION
Bl ric
il saFeTY
H Ce+
& vision
& AnaLmics
4 & o
4 " Devices
4 =% Device 4 (EtherCAT)
*® |mage
’_. Image<sinfcc @ Wi B+ ¢ ¢+ 24 4 2 4 {2 4 ' 0 4 4 8 8 @ ¢ 0 0 & 0 & 4 |
b 2 SyncUnits
b [~/ | [ h i i) G (el o) Sl (0 (SR Sl (S (S S (S (e (e S Sk (G g 5 6 g 5 6 S s (s B |
b B Outputs
p
Fi

Online

Variable Fags

Value: E |

New Value: Force.. Release

Comment:

B InfoData
=<, Box 1 (Renesas EtherCAT RA8 2port)

4 TxPDO-Ma
4 !RxPDO—Map

B OutputCounter

Error List

~ | € Emors | 4 Wamings | @) Messages | Clear

Figure 3. 1/O Input setting
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8.4 DC Synchronization

SyncManager/Sync0 & SyncManager/Sync0/Sync1 synchronous, both AL_EVENT_ENABLED and
DC_SUPPORTED are enabled.

This sample program confirms the operation of the Sinc Unit Cycle configured to 4000 us.
Change “Freerun Cycle (ms)” to 4 in “Adapter” tab.

TwinCAT Project8 & X

Solution Explorer
@E- o-a|kr-

Search Solution Explaorer (Ctrl+:) L2~

therCAT Online CoE - Online

551 Solution TwinCAT Praject®’ (1 project) © Netwofk Adapter

4 o] TwinCAT Project8
b @ SYSTEM
b MQTION
PLC

® 05 (NDIS) (@4l (O DPRAM

|C[leg 5 (ASIX AX88179 USB 3.0 to Gigabit Ethernet |

Device Narhe: | ¥DEVICE¥[456EAADS- 1822-4373-A475-BEBDEABDF o416} |

SAFETY
[ ¢+~ Search..
VISION
ANALYTICS MAC Addregs: |aO cec8639205 | Compatible Devices...
4 0 IP Address: | 169,254, 108,200 (255.255.0.0) |
4
4 == Device 1 (EtherCAT) [ Promiscusus Mode (use with Wireshark only)
% Tmage [ Virtual Device N
}5 Image-Info irtual Device Mames
B2 SyncUnits
I Inputs (O Adapter Reftrence
b Outputs Adapter:
I [ InfoData
b a® Box 1 (Renesas EtherCAT RZ/T2 10 Ciad02 3port)
ﬁﬁ Mappings Freerun Cycle (ms): 4 = /O Idle Task: 1/C Idle Task ~
1. Master setting for enabling DC synchronization.
TwinCAT Project30 = X
(ay B - | ©-d | & E General Adapter EtherCAT  Orline  GoE - Online
Solution Explorer (Ctrl+:) P~ NetTd: [10.166.30.827.1 [ | Advanced Settings... 1
i'U“C’” TwinCAT Project30 (1 project) Datarate: [100 MBit/s | Export Cnn%timn File
TwinCAT Project30
[ sysTEM Advanced Settin
[ moTioN , ___
o ric Machine Distributed Clocks
clic Frames
] sareTY - % R DG Ngde
M Ce+ istributed Clocks I || Autamatic DG Mode Selection I
i~ EoE Support .
m ANALYTICS Redundancy b
E 10 Reference Clock: Box 1 (Renesas Ett
F-Emergency
4 T Devices -Dia nosis !
e g Indeperdent DO Time (Master Mode)
‘I;*.EM_TLI DG Time controlled by TwinGAT Tive (Shave Mods
*.' Image Adjuzt Reference Clack
P" Image-!nfn DG Time controlled by Extermnal Sync Device [Exter
b & SyncUmts External Sync Device:
P Inputs
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2. SubDevice setting for enabling DC synchronization.

Solution Explorer
D o-a| L=

Search Solution Explorer (Ctrl+:)

m Solution TwinCAT Project30’ (1 project)
4l TWInCAT Project30
b @ SYSTEM
b = MOTION
ofi riC
& sareTY
m C++
& ANALYTICS
4 o
4 ?El_g Devices
4 == Device 5 (EtherCAT)
% Image
*® |mage-Info
b 2 SyncUnits

b Inputs
b Outputs
InfoData

=€, Box 1 (Renesas EtherCAT RZ/T2 CiA402+FoE 2port)

b a€ Module 1 (csp - axis)
b [ WcState
b [ InfoData

=: Mappings

Solution Explorer EETWSYeIleI/=l8

TwinCAT Project30 ® X
General EtherCAT DG

Operation Mode:

Process Data  Plc

DC-Synchron

Slots  Startup  GoE - Online  Online

~

| | Advanced Settings 1

Advanced Settings

Distributed Clock]

Name
#l Erro

Nistribited Clock
Cyclic Mode
Operation Mode!

1] Enable

BYNG O
Gycle Time (us)

® Sync Unit Cycls

) User Detined

1] Enable SYNG ©

SYNG 1
) Syne Unit Cyels
® =YNG 0 Cycle

1] Enable SYNG 1

Joc-Synchron ~

4000

Sync Unit Cysle (us):

Shift Time (us)

X1~ User Defined o]
+ VNGO Cyole

LI Based on Inut Reference
+

- L]

Cycle Time (us):
Shift Time (us)

4000

%1 .

LI Use as potential Retersnce Glock
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9. Appendix
9.1 Appendix A: Point of Caution When Using SSC Tool

1. Open the SSC Tool as an Administrator. Otherwise, generating SSC code may fail.

2. When opening the SSC Tool for the first time, the following window is displayed.

Select No to not check for updates.

Updates *

Check for updates?

[] #pply on each start Yes

X Regarding SSC Tool settings

3. Please go to Tool -> Options to confirm SSC Tool settings.

B EtherCAT Slave™ - Slave Stack Code Tool

File  Project | Tool | Help

+ | Show Conflict Window

i Slavelnfor Options
Giener ic EEPROM Programmer

Hardweare
Application »

Description

foE ADS aver EtherGAT

aneapplh

appllinterfaceh Ecatfppl EtherGAT application
bootmode = ESM EtherCAT State Machine
bootmode h

bootloaderapplc Bootloader Bootloader Sample

bootloaderapplh

ciadl2applc CiAd02appl CiAd02 Sample Application
ciadl2applh

coeapplo CoE GAM Application Profile over EtherGAT
coeapplh

Wersion A
511
511
5.13
5.12
511
5.12
.12
5.13
513
513
5.13 v

#Add File(s)
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4. Under the [Generic] tab, uncheck [Open last project] and [Check for updates].

Generic  Editor Create Filezs  Configurations

O startun

[J @pen last project
[] Check for updates

EtherCAT wendor information

Wendor name |F{enesas Electronics Garparation |

Wendor ID | Dx 766 |

Apply on new Projects

Cpen

5. Under the [Create Files] tab, uncheck [Create device description (ESI)].

Generic  Editor  Create Filez  Gonfigurations

[] Add comments if ohzolete code was skipped
|[] Greate device description (ESD |

[] Greate documentation

6. Click OK to apply the updated settings.
This step completes the SSC Tool setup for this sample program.
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9.2 Appendix B : How to Install Patch
There are two methods as follows:

1. Using Git for Windows (64-bit)
2. Using MinGW Installation Manager

9.2.1 Using Git for Windows (64-bit)
This section describes how to install patch using Git for Windows.

1. Download the installer (e.g., Git-x.xx.x-64-bit.exe) from the official Git for Windows website.
Git for Windows

2. Run the downloaded installer and follow the setup instructions. Use the default settings unless you have
specific requirements.

3. After installation, add the path to patch.exe in your system environment variables.
For a default installation, the path is typically:

“C:\Users\<your-username>\AppData\Local\Programs\Git\usr\bin”
To apply the changes, restart your computer after updating the environment variables.

4. Start a command prompt and enter “where patch”.
If the path to patch.exe is displayed, the installation was successful.

e patch

Y¥hppUata¥local ¥F rograms¥Git¥usr¥b in¥patch. exe
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9.2.2 Using MinGW Installation Manager
This section describes how to install patch using MinGW Installation Manager.

1. Download “mingw-get-setup.exe” from the following URL:

https://sourceforge.net/projects/mingw/

2. Execute “mingw-get-setup.exe” and install “Mingw-installation-manager” according to the dialog.

3. After step 2 is completed and the Mingw-installation-manager window is displayed, select “Basic Setup”
in the left window, right-click on “msys-base-bin” in the right window, and select “Mark for Installation”.

Ej MinGW Installation Manager

Installation Package Settings

Bazic ety
All Pa &z

Package
[] mingw-developer-toalk it-bin
[] mingw32-baze-bin
[] mingw32-gcc-ada-bin
[] mingw32-gcc—fartran-hin
[] mingw32-gcc—g++bin

Installed Vergzion

[ ] minew3?-ecc—objc—bin

Unmark

Mark for Installation I

Mark for Reinstallation
Mark for Upgrade

Mark for Removal

4. Select “All Packages” in the left pane, right-click on “msys-patch-bin” in the right pane, and select “Mark

for Installation”.

T MinGW Installation Manager

Installation Package Settings

Bazic Setup

Pl iy
MinGW BazeN
MinEW Libraries
MinGW Contributed
MinGEW Autotools
MSYS
M55 Baze Svstem
MinGW Developer Toolkit
MEYS Swetem Builder

Package
|:| mave—openssh-doc
|:| mave—opengsh-lic
|:| mave—opensz-bin
|:| mave—openss|-doc
—openzs|-lic

Ihztalled YWersion

Unmark

|:| mave—patch-lic

Mark for Installation I

|:| mavz—per|~hin
|:| mave—perl-doc
|:| mays—perl-html
|:| mave—per|-lic

Mark for Reinstallation
Mark for Upgrade

Mark for Remaoval

1 mevs—oerl-man
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5. Select “Apply Changes” in “Installation” from MinGW Installation Manager..

T MinGW Installation Manager

Installation | Package

Settings

I Apply Changes

Quit

Alt+F4

MaYa
MSYS Baze Swatem
MinGW Developer Toolkit
MEYS Syztem Builder

Package

D mavs-openssh-doc
[] meys-openssh-lic
D mavs-openssi-bin
D mevs-openssl-doc
[] meys-openss-lic

[] meys-patch-doc
D mavs-patch-lic

mevs—patch-bin

6. “Schedule of Pending Actions” window is displayed, click “Apply” button.

7. If “All changes were applied successfully; you may now clone this dialogue.
patch.exe has succeeded.

" is displayed, installing

Applying Scheduled Changes

[[] Close dialogue automatically, when activity is complete.

Details

[install: patch-2.6.1~-1-msys~-1.0.13-bin.tar.1zma
installing patch-2.6.1-1-msys-1.0.13-bin.tar.l1zma

All changes were applied successfully; you may now close this dialogue.

Close

8. Add the path to the installed patch.exe in the system environment variables
For example, add the following path for a default path.
“C:\MinGW\msys\1.0\bin”

After updating the system environment variables, restart your computer to apply the changes.

9. Start a command prompt and enter “where patch”.
If the path to the installed patch.exe is displayed, there is no problem.

BN Select Command Prompt

rig

)
I
Al
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9.3 Appendix C : EEPROM Capacity Setting Change

Use the smart configurator to change the EEPROM capacity size and generate the code.

According to the EtherCAT specification, it is necessary to change the setting with 32 Kbits as the boundary.
1. Select SSC_port stack. Select [Properties] — [EEPROM Size]

2. Select "Under 32Kbits" or "Over 32Kbits" depending on the capacity of the EEPROM.

L]

i Generate Project Content
&) New Trread %) Remove HAL/Common Stacks & New Stack > = Exterd Stack » 4] Remove
Threads _
o
"~ &' HAL/Common e ?,".EPZ'.;JVU i
4 g_ioport /O Port {r_ioport) =T
4 g_ethercat_ssc_port0 EtherCAT ®
< > ,'$ g_ethercat_phy0 @ g_ethercat_phy1 4 g_timer0 Timer, General 48 EtherCAT S5C Port
Ethemnet Ethernet PWM (r_gpt) Hardware
Objects 4] New O " W) Remove {r_ethercat_phy) (r_ethercat_phy)
® @ @ @

Summary | BSP | Clocks | Pins | Interrupts | Event Link<" Linker Sections | Stacks | Components

Problems Console Av-k- T AT-F-¥=27 0 Debug Mmé=0o
g_ethercat_ssc_port0 EtherCAT S5C Port' _ethercat_ssc_port)
Settings  Propery Value
~ Common
Parameter Checking Default (BSP)
Phy Link Polarity0 Active Low
Phy Link Polarity1 Active High
~ Module g_ethercat_ssc_portQ EtherCAT S5C Port (rm_etherca
» PHY
» Delay Time of TX Signal
» Interrupts
Name portl
EEPROM Size Under 32Kbits v |
Over 32Kbits
3. Generate the code with "Generate Project Content".
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10. Limitations

1. This sample program does not use the patch described in "9.2 Appendix B", so there is no need to
install or configure the patch.
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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 semiconductor 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 LSI 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 I/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /0
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 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
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 external 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 Vi1 (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 Vi (Max.) and Vix (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 LSl 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.

- Arm® and Cortex® are registered trademarks of Arm Limited (or its subsidiaries) in the EU and/or elsewhere.
All rights reserved.

- Ethernet is a registered trademark of Fuji Xerox Co. Ltd.

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

- EtherCAT® and TwinCAT® are registered trademark and patented technology, licensed by Beckhoff Automation
GmbH, Germany.

- J-Link is a trademark of SEGGER Microcontroller GmbH.

- Additionally all product names and service names in this document are a trademark or a registered trademark

which belongs to the respective owners. a trademark or a registered trademark which belongs to the respective
owners.




Notice

1.

10.

11.

12.

13.
14.

(Note1)

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 be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
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.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
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.

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

(Note2)

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.

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