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Application Note

RZ/T2, RZIN2

Quick Start Guide: EtherCAT ETG5003 SubDevice Software

Introduction

This application note explains sample program setup procedures for EtherCAT® SubDevice functionalities
with the adapted EtherCAT Stack Code for RZ/T2, RZ/N2 series microprocessor.

This describes steps to confirm SubDevice behaviour and stack features using TwinCAT® MainDevice

Configuration tool.

Target Device

RZ/T series: RZ/T2L, RZ/T2M, RZ/T2ME, RZ/T2H

RZ/N series: RZ/N2L, RZ/N2H
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1. Overview

This application note explains sample program setup procedures for EtherCAT® SubDevice functionalities
with the adapted EtherCAT Stack Code for RZ/T2, RZ/N2 series microprocessor.

1.1 Abbreviations / Definitions
Table 1.1 Abbreviations/Definitions

Index | Abbreviations/Definitions Description

1 CoE CAN application protocol over EtherCAT
2 CiA CAN in Automation

3 DC Distributed Clock

4 EEPROM Electrically Erasable Programmable Read-Only Memory
5 EoE Ethernet Over EtherCAT

6 ESC EtherCAT SubDevice Controller

7 ESI EtherCAT SubDevice Information

8 ESM EtherCAT State Machine

9 ETG EtherCAT Technology Group

10 FoE File Access Over EtherCAT

11 PDO Process Data Object

12 SDO Service Data Object

13 SSC SubDevice Stack Code

14 FSP Flexible Software Package

15 IDE Integrated Development Environment
16 GCC GNU Compiler Collection

1.2 Reference

1.2.1 About RZ/T2, RZ/IN2

Technical information about EtherCAT is available via ETG member site, and information about RZ/T2 and
RZ/N2 is available via Renesas.

Table 1.2 Common Technical Inputs for RZ/T2, RZ/N2

writing applications for the RZ/T2,
RZ/N2 microprocessor series.

Document | Description Document Title Document No.
Type

Application Describes how to use the Renesas RZ/T2, RZ/N2 Getting Started with Flexible r01an6434ej****
Note Flexible Software Package (FSP) for Software Package

Table 1.3 Technical Inputs for RZ/T2L

Document | Description Document Title Document No.

Type

User's Manual | Describes the technical details of the Renesas Starter Kit+ for RZ/T2L User's Manual r20ut5164eg****
RSK+RZT2L hardware.

User's Manual | Provides technical details of the RZ/T2L Group User's Manual Hardware r01uh0985ej****
RZ/T2L microprocessor.

RO1AN8277EJ0400 Rev.4.00
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https://www.renesas.com/document/apn/rzt2-rzn2-getting-started-flexible-software-package
https://www.renesas.com/document/mat/renesas-starter-kit-rzt2l-users-manual
https://www.renesas.com/document/mah/rzt2l-group-users-manual-hardware
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Table 1.4 Technical Inputs for RZ/N2L

User's Manual Describes the technical details of the Renesas Starter Kit+ for RZ/N2L User’'s Manual r20ut4984eg****
RSK+RZN2L hardware.

User's Manual Provides technical details of the RZ/N2L Group User's Manual Hardware r01uh0955eg****
RZ/N2L microprocessor.

Table 1.5 Technical Inputs for RZ/T2M and RZ/T2ME

User's Manual | Describes the technical details of the Renesas Starter Kit+ for RZ/T2M, RZ/T2ME r20ut4939eg****
RSK+RZT2M and RSK+RZT2ME User’s Manual
hardware.

User's Manual | Provides technical details of the RZ/T2M Group User's Manual Hardware r01uh0916eg****
RZ/T2M microprocessor.

User's Manual | Provides technical details of the RZ/T2ME Group User's Manual Hardware r01uh1062eg****
RZ/T2ME microprocessor.

Table 1.6 Technical Inputs for RZ/T2H and RZ/N2H

User's Manual | Describes the technical details of the RZ/T2H Evaluation Board User’'s Manual r20ut5405ej****
RZ/T2H EVB hardware.

User's Manual | Describes the technical details of the RZ/N2H Evaluation Board User’s Manual r20ut5522ej****
RZ/N2H EVB hardware.

User's Manual | Provides technical details of the RZ/T2H and RZ/N2H Groups User's Manual: r01uh1039eg****
RZ/T2H and RZ/N2H microprocessor. Hardware

RO1AN8277EJ0400 Rev.4.00 Page 5 of 118
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2. Features

This package includes the firmware for the EtherCAT SubDevice stack generated by SSC Tool on Renesas'
RZ/T2 and RZ/N2 series processors.

This sample program includes the following features:
B ESM (EtherCAT State Machine)
B Mailbox protocols:
- CoE (CAN application protocol over EtherCAT)
- FoE (File Access over EtherCAT)

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

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

B ETG.5003 Semiconductor Device Profiles:
- Common Device Profile (CDP) [ETG.5003.1]
- Firmware update functionality [ETG.5003.2]

P——N
EtherCAT.

EtherCAT is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.
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2.1 Folder structure relative to this application note
After extracting the package, the following structure is obtained.

Table 2.1 Sample package overview

Item Description
r01an8274xx0400-rzt2-rzn2-ethercat-package RZ/T2, N2 EtherCAT Sample Package
—— RZT2M_RZT2ME_EtherCAT_RSK_rev0400.zip Archive for RZ/T2M, RZ/T2ME (RSK board)
—— RZT2L_EtherCAT_RSK_rev0400.zip Archive for RZ/T2L (RSK board)
—— RZT2H_EtherCAT_EVB_rev0400.zip Archive for RZ/T2H (EVB board)
F—— RZN2L_EtherCAT_RSK_rev0400.zip Archive for RZ/N2L (RSK board)
—— RZN2H_EtherCAT_EVB_rev0400.zip Archive for RZ/N2H (EVB board)

L—— r01an8277ej0400-rzt2-rzn2-ecat-etg5003.pdf

This application note

After extracting the archive for multicore, the following structure is obtained.

Table 2.2 Multi-Core folder structure (RZ/T2M, RZ/T2ME)

Item

Description

RZT2M_RZT2ME_EtherCAT_RSK_rev0400
—— CR52_Dual
—— common
| —— ETG5003
| ——ESI
| —— Patch

| L—— SSCconfig
—— project
L—— ETG5003
—— e2studio
|  }—— RZT2M_RSK_ESC_ETG5003_CR52_Dual_Primary
| L—— RZT2M_RSK_ESC_ETG5003_CR52_Dual_Secondary
L—— ewarm
—— RZT2M_RSK_ESC_ETG5003_CR52_Dual_Primary
L RZT2M_RSK_ESC_ETG5003_CR52_Dual_Secondary

RZ/T2M, RZ/T2ME RSK folder
Cortex-R52 CPUO and Cortex-R52 CPU1
Common resources for SSC Tool
For ETG5003

EtherCAT SubDevice Information
Patch for this ETG5003 project
SSC Tool setting file

IDE project folder

For ETG5003

The e%studio projects

Primary core project

Secondary core project

The EWARM projects

Primary core project

Secondary core project

Table 2.3 Multi-Core folder structure (RZ/T2H)

\
\
\
| | —— SSCconfig
| —— project
\ —— ETG5003
| —— e2studio
\ | —— RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary
\ | —— RZT2H_EVB_ESC_ETG5003_CR52_Dual_Secondary
| L—— ewarm
\ —— RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary
\ L RZT2H_EVB_ESC_ETG5003_CR52_Dual_Secondary
L CR52_CAS55

—— common

| —— ETG5003

Item Description
RZT2H_EtherCAT_EVB_rev0400 RZ/T2H EVB folder
—— CR52_Dual Cortex-R52 CPUO and Cortex-R52 CPU1
| —— common Common resources for SSC Tool
| —— ETG5003 For ETG5003
| ——ESI EtherCAT SubDevice Information
| —— Patch Patch for this ETG5003 project

SSC Tool setting file

IDE project folder

For ETG5003

The e?studio projects

Primary core project

Secondary core project

The EWARM projects

Primary core project

Secondary core project
Cortex-R52 CPUO and Cortex-A55 Core2
Common resources for SSC Tool
For ETG5003

RO1AN8277EJ0400 Rev.4.00
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| ——ESI
| —— Patch
| L—— SSCconfig
—— project
L—— ETG5003
—— e2studio
| —— RZT2H_EVB_ESC_ETG5003_CR52_CA55_Primary
| L—— RZT2H_EVB_ESC_ETG5003_CR52_CA55_Secondary
L—— ewarm
—— RZT2H_EVB_ESC_ETG5003_CR52_CA55_Primary
L RZT2H_EVB_ESC_ETG5003_CR52_CA55_Secondary

EtherCAT SubDevice Information
Patch for this ETG5003 project
SSC Tool setting file

IDE project folder

For ETG5003

The e?studio projects

Primary core project
Secondary core project

The EWARM project

Primary core project
Secondary core project

Table 2.4 Multi-Core folder structure (RZ/N2H)

|

|

|

| —— SSCconfig

| —— project

| L—— ETG5003

\ —— e2studio

\ |  }—— RZN2H_EVB_ESC_ETG5003_CR52_Dual_Primary

\ | L—— RZN2H_EVB_ESC_ETG5003_CR52_Dual_Secondary
\ —— ewarm

\ —— RZN2H_EVB_ESC_ETG5003_CR52_Dual_Primary

\ L RZN2H_EVB_ESC_ETG5003_CR52_Dual_Secondary
—— CR52_CA55

| common
|| —— ETG5003
| ——EsiI
| —— Patch
| —— SSCconfig
| —— project

\ —— ETG5003
\ —— e2studio

\ |  —— RZN2H_EVB_ESC_ETG5003_CR52_CA55_Primary

\ | L—— RZN2H_EVB_ESC_ETG5003 CR52_CA55_Secondary
\ —— ewarm

\ —— RZN2H_EVB_ESC_ETG5003_CR52_CAS55_Primary

\ L RZN2H_EVB_ESC_ETG5003_CR52_CA55_Secondary

Item Description
RZN2H_EtherCAT_EVB_rev0400 RZ/N2H EVB folder
—— CR52_Dual Cortex-R52 CPUO and Cortex-R52 CPU1
| F—— common Common resources for SSC Tool
| —— ETG5003 For ETG5003
| ——ESI EtherCAT SubDevice Information
| —— Patch Patch for this ETG5003 project

SSC Tool setting file

IDE project folder

For ETG5003

The e?studio projects

Primary core project

Secondary core project

The EWARM projects

Primary core project

Secondary core project
Cortex-R52 CPUO and Cortex-A55 Core2
Common resources for SSC Tool
For ETG5003

EtherCAT SubDevice Information
Patch for this ETG5003 project
SSC Tool setting file

IDE project folder

For ETG5003

The e?studio projects

Primary core project

Secondary core project

The EWARM projects

Primary core project

Secondary core project

RO1AN8277EJ0400 Rev.4.00
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After extracting the archive for single core, the following structure is obtained.
Table 2.5 Single-Core folder structure (RZ/T2L)

| —— SSCconfig
—— project
—— ETG5003
—— e2studio
| L—— RzZT2L RSK_ESC_ETG5003
L—— ewarm
L RzT2L_RSK_ESC_ETG5003

Item Description
RZT2L_EtherCAT_RSK_rev0400 RZ/T2L RSK folder
—— common Common resources for SSC Tool
\ —— ETG5003 For ETG5003
| ——ESI EtherCAT SubDevice Information
| —— Patch Patch for this ETG5003 project

SSC Tool setting file
IDE project folder
For ETG5003

The e?studio projects
Single core project
The EWARM projects
Single core project

Table 2.6 Single-Core folder structure (RZ/N2L)

| —— SSCconfig
—— project
—— ETG5003
—— e2studio
| L—— RZN2L RSK_ESC_ETG5003
L—— ewarm
L—— RZN2L RSK_ESC_ETG5003

Item Description
RZN2L_EtherCAT_RSK_rev0400 RZ/N2L RSK folder
F—— common Common resources for SSC Tool
| L—— ETG5003 For ETG5003
\ ——EsI EtherCAT SubDevice Information
\ —— Patch Patch for this ETG5003 project

SSC Tool setting file
IDE project folder
For ETG5003

The e?studio projects
Single core project
The EWARM projects
Single core project

RO1AN8277EJ0400 Rev.4.00
Apr. 13, 2026

RENESAS

Page 9 of 118




RZ/T2, RZ/N2

Quick Start Guide: EtherCAT ETG5003 SubDevice Software

3. Requirements (Software and Hardware)

This project has been developed and tested on these environments using the following boards and tools.

3.1 Requirements for this sample package

Table 3.1 Requirements

Category Name Version Description
Board Renesas Starter Kit+ - Renesas
for RZ/T2M RZ/T2M-RSK - Renesas Starter Kit Plus for RZ/T2M | Renesas
Renesas Starter Kit+ - Renesas
for RZ/T2ME RZ/T2ME-RSK - Renesas Starter Kit+ for RZ/T2ME | Renesas
Renesas Starter Kit+ - Renesas
for RZ/T2L RZ/T2L-RSK - Renesas Starter Kit+ for RZ/T2L | Renesas
RZ/T2H Evaluation - Renesas
Board RZ/T2H-EVKIT - Evaluation Board Kit for RZ/T2H | Renesas
Renesas Starter Kit+ - Renesas
for RZ/N2L RZ/N2L-RSK - Renesas Starter Kit+ for RZ/N2L | Renesas
RZ/N2H Evaluation - Renesas
Board RZ/N2H-EVKIT - Evaluation Board Kit for RZ/N2H | Renesas
IDE EWARM 9.60.3 IAR Systems
IAR Embedded Workbench for Arm | IAR
e? studio 2025-12 Renesas
Configurator FSP Smart 2025-12 Release v4.0.0 - renesas/rz-fsp - GitHub
Configurator
Flexible Software FSP for Renesas RZ 4.0.0
Package
GCC Compiler GNU ARM Embedded 13.3.Rel1
Toolchain
GNU ARM A-Profile 13.2.Rel1
(AArch64 bare-metal)
Emulator J-Link ™ 8.60 SEGGER
SEGGER - The Embedded Experts - Downloads - J-Link / J-
Trace
I-jet - IAR Systems
IAR debug probes | IAR
Software SSC Tool 5.13 Beckhoff Automation
ET9300 | EtherCAT Slave Stack Code | Beckhoff Worldwide
TwinCAT3 4026.19 Beckhoff Automation
TwinCAT 3.1 Build 4026 | Beckhoff Worldwide
Tera Term 5.5.1 Tera Term
Tera Term Open Source Project
RO1AN8277EJ0400 Rev.4.00 Page 10 of 118
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https://www.renesas.com/en/design-resources/boards-kits/rz-t2m-rsk?srsltid=AfmBOoqOGIpqw_M-Hbq175tmx3jHrNv1GJGPYnUQHUCMbwvOkZgTYtJc
https://www.renesas.com/en/design-resources/boards-kits/rz-t2me-rsk
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https://www.renesas.com/en/design-resources/boards-kits/rz-n2h-evkit?srsltid=AfmBOopKlRBEfo32askKQ5H20Otg95ataGGL32ik2QoYEVCWDcywdL8Q
https://www.iar.com/ja/products/architectures/arm/iar-embedded-workbench-for-arm/
https://github.com/renesas/rz-fsp/releases/tag/v4.0.0
https://www.segger.com/downloads/jlink
https://www.segger.com/downloads/jlink
https://www.iar.com/embedded-development-tools/iar-debug-probes
https://www.beckhoff.com/en-en/products/i-o/ethercat-development-products/etxxxx-software/et9300.html
https://www.beckhoff.com/en-en/products/automation/twincat/twincat-3-build-4026/
https://teratermproject.github.io/
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4. Hardware Setup

This document describes the major hardware. For more information about the boards, refer to the respective
evaluation board user manuals and schematics.

41 RZ/T2M and RZ/T2ME RSK Board

Note) All descriptions are based on the RSK+RZT2M. When using the RSK+RZT2ME,
substitute RZ/T2M with RZ/T2ME throughout this document.

USH o Seral Port Ethemel{ETHZ} Emernet(ETH1)
USE Connector Connecior Comnector
J-Link&E 0B USBE HOST Ethemel(ETHD)
USE Connector { Conneclor Connecior

RZ4E%

Conneclor |— EXherCAT LEDs

Exfernal DenuggenMicor-33)
COmEE _ Agplication Board Inferlace

(Application Headers)

FPMOD™[UART)

Connector

Extemal Denuggeni|21-20)
Conmeciar

awnc®

Compatible Connactar
Grove"[I°c)

Cornector

External DebuggeriMI=1-10}
Conrecior

Gove®[Analog)

Cornector

P ™, i ¥ 15 ' o = :

MCD™[sPI) : i i . RENESAS
Connector u . " Sl

CAN Connechyy ———»

mikraSUS™ Connectors

DC PWR IN . T el T 3
{5W, Adapter) y T e

RESET Switch User LEDs Usar DIF Switch Lisar Swiches

M I Fower LED{SW)
{5V, USB Type-C)

Figure 4.1 RZT2M RSK board layout
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4.1.1 Jumper and Switch Configuration

The tables below show the jumper pin and switch settings.
Text in bold red type in the tables indicates the settings changed from the time of shipment of the board.

Table 4.1 RZ/T2M-RSK Jumper configuration

Reference Jumper Position Description
CN8 Short 2-3 Use QSPI Serial Flash
CN17 Short 2-3 VCC1833_2 Use power supply at 1.8V
CN18 Short 1-2 Use 3 ports in same PHY mode
CN19 Short 1-2 Use 3 ports in same PHY mode
CN20 Short 1-2 Use 3 ports in same PHY mode
CN21 Short 1-2 Use RS485 transmission method in full duplex
CN22 Short 1-2 Use RS485 transmission method in full duplex
J9 Open Use J-Link OB

Table 1.2 RZ/T2M-RSK SW4 Settings

SW4 Setting Description

SW4-1 ON xSPI0 x1 boot mode

SW4-2 ON * Refer to the Document No.”r20ut4939” and set according to the mode to be

SW4-3 ON used.

SW4-4 ON MDD=0, JTAG Authentication by Hash is disabled.

SW4-5 OFF MDW=1, ACTM 1 wait, should be set when TCM is used with CPU operating
frequencies above 400MHz

SW4-6 OFF -

SW4-7 OFF -

SW4-8 OFF -

Table 4.3 RZ/T2M-RSK SW5 Setting.

SW5 Setting Description
SW5-1 OFF -
SW5-2 OFF -
SW5-3 ON Enable the "SCI_RTS" signal.
SW5-4 OFF
SW5-5 ON Enable the "SCI_RXD" signal.
SW5-6 OFF
SW5-7 OFF
SW5-8 OFF Enable the "SCK3" signal.
SW5-9 ON
SW5-10 OFF
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RZ/T2, RZ/N2 Quick Start Guide: EtherCAT ETG5003 SubDevice Software
Table 4.4 RZ/T2M-RSK SW6 Setting

SW6 Setting Description
SW6-1 OFF Enable the "ETH2_MDIO" and "ETH2_MDC” signal.
SWe6-2 OFF -
SW6-3 ON TRACE_CTL signal is enabled
SW6-4 OFF
SW6-5 OFF SCI_TXD signal is enabled
SW6-6 ON
SW6-7 OFF MB_RST# signal is enabled
SW6-8 ON
SW6-9 OFF CAN_RX_OB signal is enabled
SW6-10 ON
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RZ/T2, RZ/N2 Quick Start Guide: EtherCAT ETG5003 SubDevice Software

4.1.2 Board Setup

Setting the board for running sample program is shown below.

Build and run the sample code on the RZ/T2M RSK board by following the steps below.
Both loading into RAM and flash can be done using IAR Embedded Workbench or e? studio.

1. Connect the decoder to the header "J20" on the RZ/T2M RSK board.

USB cable
(Included in the debugger) User Interface cable

\ J
| Emulator /f
T T Connect to J13 or J20 or CH9

;
=& g, &
) N

RSK+RZT2M

HOST PC

Figure 4.2 : RZ/T2M RSK board debug connection diagram

When using J-Link OB, connect the USB cable to the header "J10" and set "J9" to open.

USE cable (Type-A male to Micro male)

Connect to J10

RSK+RZT2M

HOST PC

Figure 4.3 : RZ/T2M RSK board debug connection diagram (J-Link OB)

2. Power is supplied using a USB cable (Type-C) or an AC / DC adapter. When using a USB cable
(Type-C), connect it to the USB connector "CN5" of the RZ/T2M RSK board. When connecting the
AC/DC adapter, connect it to the “CN6” connector of the RZ/T2M RSK board.

3. Connect host PC and RZ/T2M RSK board using an ethernet cable. When using an ethernet cable,
connect the ethernet cable into “ETHO” connector of the RZ/T2M RSK board.

Depending on the protocol specifications, it may be possible to connect to "ETH1".
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RZ/T2, RZ/IN2 Quick Start Guide: EtherCAT ETG5003 SubDevice Software

4.2 RZ/N2L RSK Board

USB to Serial Port g : iz
USB Connector Ethernet(ETH2) Ethernet(ETH1)
Connector Connector
J-link™ OB = ETHAY
USB HOST Ethernet(ETHO)
USB Connector Connector ‘

Connector

v 0

EtherCAT LEDs

J20

—CN17

ST

DC PWR IN 11
(SV,AC Adapter IR 1
CNE —>» o gy

8 o

RESET Switch | W3
UserLEDs

DCPVR N

(SV,USB Type-C)

CNS

Figure 4.4 RZN2L RSK board layout
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RZ/T2, RZ/N2 Quick Start Guide: EtherCAT ETG5003 SubDevice Software

4.2.1 Jumper and Switch Configuration

The tables below show the jumper pin and switch settings.
Text in bold red type in the tables indicates the settings changed from the time of shipment of the board.

Table 4.5 RZ/N2L-RSK Jumper configuration

Reference Jumper Position Description
CN8 Short 2-3 Use QSPI Serial Flash
CN17 Short 2-3 VCC1833_2 Use power supply at 1.8V
CN20 Short 1-2 Use 3 ports in same PHY mode
CN21 Short 1-2 Use 3 ports in same PHY mode
CN22 Short 1-2 Use 3 ports in same PHY mode
CN24 Short 2-3 VCC1833_3 Use power supply at 1.8V
CN25 Short 1-2 When using other than the SHOST interface
CN27 Short 1-2 When using the HyperRAM
CN29 Short 1-2 When using the USB Serial
CN31 Short 1-2 Use RS485 transmission method in full duplex
CN32 Short 1-2 Use RS485 transmission method in full duplex
J9 Open Use J-Link OB

Table 4.6 RZ/N2L-RSK SW4 Settings

Sw4 Setting Description

SW4-1 ON xSPI0 x1 boot mode

SW4-2 ON * Refer to” r20ut4984egxxxx-rskplus-rzn2l-v1-um.pdf’ and set according to
SW4-3 ON the mode to be used.

SW4-4 ON MDD=0, JTAG Authentication by Hash is disabled.

SW4-5 OFF -

SW4-6 OFF Enables signals other than the trace signal. (Motor, RS485, etc)

SwW4-7 ON Enables signals other than the external bus. (CAN, Emulator, 12C, etc.)
SW4-8 OFF Enable SW3.

Table 4.7 RZ/N2L-RSK SW8 Setting.

SW8 Setting Description
SW8-1 OFF Enable the "LED_GREEN" signal.
SW8-2 ON
SW8-3 OFF
SWs8-4 ON Enable the "LEDS" signal.
SW8-5 OFF
SW8-6 OFF RS485_DE & M2_VN Configuration Switch Setting
SW8-7 ON
SW8-8 OFF CAN_TX & IRQ4 & P02_2 Configuration Switch Setting
SW8-9 OFF
SW8-10 ON
RO1AN8277EJ0400 Rev.4.00 Page 16 of 118
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Quick Start Guide: EtherCAT ETG5003 SubDevice Software

Table 4.8 RZ/N2L-RSK SW11 Setting

SW11 Setting Description
SW11-1 ON Enable the "LED_RED?2" signal.

SW11-2 OFF

SW11-3 OFF

SW11-4 OFF RS485_RX & M2_UP Configuration Switch Setting
SW11-5 ON

SW11-6 OFF P21_5 & M2_VP Configuration Switch Setting
SW11-7 ON

SW11-8 OFF CAN_RX & ADTRG & P01_7 Configuration Switch Setting
SW11-9 OFF

SW11-10 ON

RO1AN8277EJ0400 Rev.4.00
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RZ/T2, RZ/N2 Quick Start Guide: EtherCAT ETG5003 SubDevice Software

4.2.2 Board Setup

Setting the board for running sample program is shown below.
Build and run the sample code on the RZ/N2L RSK board by following the steps below.
Both loading into RAM and flash can be done using IAR Embedded Workbench or e? studio.

1. Connect the decoder to the header "J20" on the RZ/N2L RSK board.

USB cable
(Included in the debugger) User Interface cable
— ' ™y
{ E
L A
UL Emulator / et » .
. 7 Connect fo J13 or J20 or CN9 S e T T T
RSK+RZ/N2L

HOST PC

Figure 4.5 RZ/N2L RSK board debug connection diagram

When using J-Link OB, connect the USB cable to the header "J10" and set "J9" to open.

USE cable (Type-A male to Micro male)

Connect to J10

RSK+RZ/N2L

HOST PC

Figure 4.6 RZ/N2L RSK board debug connection diagram (J-Link OB)

2. Power is supplied using a USB cable (Type-C) or an AC / DC adapter. When using a USB cable
(Type-C), connect it to the USB connector "CN5" of the RZ/N2L RSK board. When connecting the
AC/DC adapter, connect it to the “CN6” connector of the RZ/N2L RSK board.

3. Connect host PC and RZ/N2L RSK board using an ethernet cable. When using an ethernet cable,
connect the ethernet cable into “ETHO” connector of the RZ/N2L RSK board.
Depending on the protocol specifications, it may be possible to connect to "ETH1".
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4.3 RZ/T2L RSK Board

EtherCAT(ETHO)
USB to Serial Port et
i O%SB Connedtor |15 HosT EU'CTENETHZ?) EtherCAT(ETH1)
USB Conne ctor { CO""]?WV "fm‘ Tr

[EtherCAT LEDs
& User LEDs

Connector

External Debugger(Mictor-38)
Connector

{Apﬂicat'l:'l Headers)

PMOD{UART) ——»

Connector
Extemnal Debugger{MIPi-20)
Connector

amice
Compatible Connecior
Grove(PC)

Connector

Extemnal Debugger(MIP1-10)
Connector

Grove{Analog)
Connector

PMOD(SP1)
Connector

CAN Connector
mikro™ BUS Conneclors

DCPWRIN
(5V, Adapter)

RESET Switch User Switches

DCPWRIN  UserLED:
(5V,USB Type-C)  Power LED(5V)

Figure 4.7 RZT2L RSK board layout
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RZ/T2, RZ/N2 Quick Start Guide: EtherCAT ETG5003 SubDevice Software

4.3.1 Jumper and Switch Configuration

The tables below show the jumper pin and switch settings.
Text in bold red type in the tables indicates the settings changed from the time of shipment of the board.

Table 4.9 RZ/T2L-RSK Jumper configuration

Reference Jumper Position Description
J9 Open The on-board debugging function J-Link® OB is enabled.
CN2 Short VCC1833_2 current measurement
CN4 Short VCC1833_3 current measurement
CN24 Short VCC11_RVCORE current measurement
CN25 Short CPU1V8 current measurement
CN26 Short CPU3V3 current measurement
CN17 Short 2-3 VCC1833_2 Use power supply at 1.8V
CN32 Short 1-2 VCC1833_3 Use power supply at 3.3V
CN21 Short 2-3 Half-duplex communication
CN22
CN34 Short 1-2 Use TXDO_P16_0_JA1 as transmit data signal and RXDO_P16_1_JA1 as
SNGS receive data signal (use SCI ch0)
CN33 Short 1-2 Connect XSPI1_CS0# to CS# of QuadSPI FLASH (IC3)
CN18 Short 1-2 Connect P21_3 to LEDO_ESC_RUN
CN23 Short 1-2 Connect P21_6 to LED4_ESC_IN

Table 4.10 RZ/T2L-RSK SW4 Settings

SwW4 Setting Description

SW4-1 ON xSPI1 x1 boot mode

SW4-2 ON * Refer to” r20ut5164ejxxxx-rskrzt2l.pdf” and set according to the mode to be
Sw4-3 OFF used.

SW4-4 OFF MDD=0, JTAG Authentication by Hash is disabled.

SW4-5 ON JTAG mode = Normal mode

SW4-6 ON VCC1833_2 = 1.8V

Sw4-7 OFF VCC1833_3 = 3.3V

SW4-8 OFF -

Table 4.11 RZ/T2L-RSK SWS5 Setting.

SW5 Setting Description
SW5-1 ON P01_7 is used as CAN_RX_OB of the CAN interface.
SW5-2 OFF
SW5-3 OFF
SW5-4 OFF
SW5-5 OFF P02_0 is used as CAN_TX1_JAS of JA5-A.
SW5-6 OFF
SW5-7 OFF
SW5-8 ON
SW5-9 OFF -
SW5-10 OFF -
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Table 4.12 RZ/T2L-RSK SW6 Setting.

SW6 Setting Description
SW6-1 ON P02_2 is used as CAN_TX_OB of the CAN interface.
SW6-2 OFF

SW6-3 OFF

SW6-4 OFF

SWé-5 OFF P02_3 is used as CAN_RX1_JA5 of JA5-A.
SW6-6 OFF

SWe6-7 OFF

SW6-8 ON

SW6-9 OFF -
SW6-10 OFF -

Table 4.13 RZ/T2L-RSK SW7 Setting.

SW7 Setting Description
SW7-1 ON Use P05_5 as ETH1_LINK for EtherCAT Port1
SW7-2 OFF

SW7-3 OFF

SW7-4 OFF Use P17_6 as LED1 for user LED control
SW7-5 OFF

SW7-6 ON

SW7-7 OFF Use P18_1 as LED3 for user LED control
SW7-8 OFF

SW7-9 OFF

SW7-10 ON

Table 4.14 RZ/T2L-RSK SW8 Setting.

SW8 Setting Description
SW8-1 ON Use P22_3 as Ethernet Port GMAC_RESETOUT#
SW8-2 OFF
SW8-3 OFF
Sws-4 ON Use P22_1 as serial host interface, HSPI1_IO7_M2POE_BSC_DO08 for JA5-A
SW8-5 OFF and JA3-A
(When SW8-10=0OFF:TRACE_OPTION_SEL=H)
SW8-6 OFF -
SW8-7 ON ECATO_OPTION_SEL ="L'
Select ETHO-related signals with bus switch IC33
SW8-8 ON ECAT1_OPTION_SEL ='L'
Select ETH1-related signals with bus switch 1C41
SW8-9 ON XSPI1_OPTION_SEL ="H'
Select signals other than XSPI1 related signals with bus switch IC37
SW8-10 OFF TRACE_OPTION_SEL ='H'

Select signals other than TRACE-related signals with bus switch IC12

RO1AN8277EJ0400 Rev.4.00
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RZ/T2, RZ/N2 Quick Start Guide: EtherCAT ETG5003 SubDevice Software

4.3.2 Board Setup

Setting the board for running sample program is shown below.

Build and run the sample code on the RZ/T2L RSK board by following the steps below.
Both loading into RAM and flash can be done using IAR Embedded Workbench or e? studio.

1. Connect the decoder to the header "J20" on the RZ/T2L RSK board.

USB cable
(Included in the debugger) User Interface cable

—

\ J
| Emulator /
T T Connect to J13 or J20 or CH9

T
=& g, E
- -\'__,_‘ ﬁ;.

RSK+RZ/T2L

HOST PC

Figure 4.8: RZ/T2L RSK board debug connection diagram

When using J-Link OB, connect the USB cable to the header "J10" and set "J9" to open.

USB cable (Type-A male to Micro male)

Connect to J10

S geliom,

RSK+RZ/T2L

HOST PC

Figure 4.9: RZ/T2L RSK board debug connection diagram (J-Link OB)

2. Power is supplied using a USB cable (Type-C) or an AC / DC adapter. When using a USB cable
(Type-C), connect it to the USB connector "CN5" of the RZ/T2L RSK board. When connecting to the
AC/DC adapter, connect it to the connector "CN6" of the RZ/T2L RSK board.

3. Connect host PC and RZ/T2L RSK board using an ethernet cable. When using an ethernet cable,
connect the ethernet cable into “ETHO” connector of the RZ/T2L RSK board.
Depending on the protocol specifications, it may be possible to connect to "ETH1".
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4.4 RZ/T2H Evaluation Board

USB Serial Ethernet (ETH1) Ethernet (ETH3)
Connector Connector Connector
i Ethernet (ETHO) Ethernet (ETH2)
J-Link OB Connector Connector

USB Connector

EtherCAT LED
& User LED
RS485
Connector
Main Switch ———»
USB Host
Connector

e B comertor
User Switch
(Blue)
DC Power IN Reset Switch
(15V,USB-C) (Red)
Figure 4.10: RZT2H Evaluation board layout
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Quick Start Guide: EtherCAT ETG5003 SubDevice Software

4.4.1 Jumper and Switch Configuration

The tables below show the jumper pin and switch settings.
Text in bold red type in the tables indicates the settings changed from the time of shipment of the board.

Table 4.15 RZ/T2H EVB Jumper configuration

Reference Jumper Position Description
CN62 Open The on-board debugging function J-Link™ OB is enabled.
CN73 Open PCle reset is not included in the system reset factors.
VCC1833_0 is supplied to VCC_ETH2_MDIO (SW2-6 is ON: When P21_4
CN9 Short 1-2 and P21_5 are selected for MDIO).
CN37 Short 2-3 3.3-V power is supplied to VCC1833_0 (for Ethernet port 0).
CN38 Short 2-3 3.3-V power is supplied to VCC1833_1 (for Ethernet port 1).
CN39 Short 1-2 1.8-V power is supplied to VCC1833_2 (for Ethernet port 2).
CN40 Short 1-2 1.8-V power is supplied to VCC1833_3 (for Ethernet port 3).
CN77 Short 2-3 The output from the power-supply control IC for SD1 is supplied to VCC1833_7
(for SD1).
CN78 Short 5-6 1.8-V power is supplied to VCC1833_6 (for SDO).
CN56
Short 2-3 Half-duplex communication
CN57

Table 4.16 RZ/T2H EVB SW14 Settings

SW14 Setting Description

SW14-1 ON xSPI1 boot mode (x1 boot serial flash)

SW14-2 OFF * Refer to” r20ut5405ejxxxx-rzt2hevb.pdf” and set according to the mode to
SW14-3 ON be used.

SW14-4 OFF CPUO ATCM wait cycle = 1 wait cycle

SW14-5 OFF CPU1 ATCM wait cycle = 1 wait cycle

SW14-6 OFF Supply voltage of boot peripheral is 3.3 V

SW14-7 ON JTAG mode = Normal mode

SW14-8 OFF -

Table 4.17 RZ/T2H EVB SW1 Settings

SwWi1 Setting Description
SW1-1 ON XTALSEL =L
Select oscillator for RZ/T2H clock input.
SW1-2 OFF -
SW1-3 ON P35_3,4,5,6 are connected to SW12 and used as user DIPSW inputs.
SW1-4 OFF P13_4, P13_5, and P14_0 are used as RXD3, TXD3, and DE3 of the RS485.
SW1-5 ON P00_0,1,2 are used as USB power supply IC control signals.
SW1-6 ON P01_0,1,2,4,5,6,7 and P02_0,1,2,3 are used as XSPI1 signals.
SW1-7 OFF
SW1-8 OFF
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Table 4.18 RZ/T2H EVB SW2 Settings

SW2 Setting Description

SW2-1 ON P12_0to 7, P13_0 to 2 are connected to eMMC.

SwW2-2 ON

SW2-3 OFF P17_4, P08_5, and P08_6 are connected to BSC1 (CN13), BSC2 (CN17),
DSMIF0 (CN21), SEI (SW9), and LED3.

Sw2-4 OFF -

SW2-5 OFF -

SW2-6 ON GMACO (P21_4, P21_5) are connected to MDC/MDIO of Ethernet Port2.

SW2-7 ON P29_1to 7, P30_0to 4, P31_2 to 5 are used as Ethernet Port2 control
signals.

SW2-8 ON Pg7_2, P33_2to P33_7, P34_0to P34_5,P34_7, and P35_0 to P35_2 are

used as control signals for Ethernet port 3.

Table 4.19 RZ/T2H EVB SW4 Settings

Sw4 Setting Description
SW4-1 ON P27_0is used as ETH1_CRS.

SwW4-2 OFF

SW4-3 ON P27_1is used as ETH1_COL.

SW4-4 OFF

SW4-5 ON P27_4 is used as RXDO0 of USB-to-serial conversion.
SW4-6 OFF

SW4-7 ON P27_5 is used as TXDO of USB-to-serial conversion.
SW4-8 OFF

Table 4.20 RZ/T2H EVB SW5 Settings

SW5 Setting Description
SW5-1 OFF P32_2 is used as USER_LED1.
SW5-2 ON
SW5-3 OFF When SW2-3 = ON, P08-6 is used as SD1_IOVS.
SW5-4 ON
SW5-5 OFF P07_5 is used as XSPI0_ECS# for OctaFlash.
SW5-6 ON
SW5-7 OFF P23_0is used as ESC_LINKACT1.
SW5-8 ON
SW5-9 OFF P22_7 is used as ESC_LINKACTO.
SW5-10 ON
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Table 4.21 RZ/T2H EVB SW6 Settings

SW6 Setting Description
SW6-1 OFF P11_0 is used as ESC_RESETOUT2#.
SWe-2 OFF

SWe-3 ON

SW6-4 OFF P11_0 is used as ESC_RESETOUTO1#.
SWe-5 ON

SWe6-6 OFF -

SW6-7 ON P23_3 is used as ESC_I2CCLK.

SWe-8 OFF

SW6-9 ON P23_4 is used as ESC_I2CDATA.
SW6-10 OFF

Table 4.22 RZ/T2H EVB SW7 Settings

SW7 Setting Description
SW7-1 OFF P24_4 is used as CAN_TX.

SW7-2 ON

SW7-3 OFF P24_3 is used as CAN_RX.

SW7-4 ON

SW7-5 OFF P23_5 is used as ESC_LINKACT2.
SW7-6 ON

SW7-7 OFF VUBUSIN is used as USB_Function.
SW7-8 ON

SW7-9 OFF P00_0 is used as USB_HF_VBUSEN.
SW7-10 ON

Table 4.23 RZ/T2H EVB SW8 Settings

SW8 Setting Description
SW8-1 ON P18_1is used as ESC_LED_ERR.
SW8-2 OFF
SW8-3 ON P18_0is used as ESC_LED_RUN.
SwWs-4 OFF
SW8-5 ON P16_3 is used as RXD5 of USB-to-serial conversion.
SW8-6 OFF
SW8-7 ON P16_4 is used as TXD5 of USB-to-serial conversion.
SW8-8 OFF
SW8-9 ON P23_1 is used as USER_LEDO.
SW8-10 OFF
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Table 4.24 RZ/T2H EVB SW15 Settings

SW15 Setting Description

SW15-1 ON PCle functions is used as Root Complex.

SW15-2 ON PCle L1 is used as a root complex.

SW15-3 OFF The PCle function is used in a configuration of 2 lanes x 1 port.
Sw15-4 OFF -

SW15-5 OFF The 12-V power supply of the PCle x4 connector CN32 is OFF.
SW15-6 OFF The 3.3-V power supply of the PCle x4 connector CN32 is OFF.
SW15-7 OFF The 3.3-V power supply of the PCle x1 connector CN8 is OFF.

SW15-8 OFF The 12-V power supply of the PCle x1 connector CN8 is OFF.

Table 4.25 RZ/T2H EVB SW17 Settings

SW17 Setting Description
SW17-1 ON ANOOO is connected to potentiometer.
SW17-2 OFF

Table 4.26 RZ/T2H EVB SW18 Settings

SW18 Setting Description
SW18-1 OFF AN100 is connected to mikroBUS™.

SW18-2 ON

SW18-3 OFF AN101 is connected to Grove2.

SW18-4 ON

SW18-5 OFF AN102 is connected to Grove2.

SW18-6 ON
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4.4.2 Board Setup

Setting the board for running sample program is shown below.

Build and run the sample code on the RZ/T2H Evaluation board by following the steps below.
Both loading into RAM and flash can be done using IAR Embedded Workbench or e? studio.

1. Connect the decoder to the header "CN61" on the RZ/T2H evaluation board.

USB cable
(Included in the debugger) User Interface cable

{
\ J Emulator /
Connect to CNG0 or CNG1

5. faml b
RZ/T2H Evaluation Board

HOST PC

Figure 4.11: RZ/T2H evaluation board debug connection diagram

When using J-Link OB, connect the USB cable to the header "CN14" and set "CN62" to open.

s ™\

- B B O
H USB cable (Type-A male to Micro male) e

\ J Connectto CN14

RZ/T2H Evaluation Board

HOST PC

Figure 4.12: RZ/T2H evaluation board debug connection diagram (J-Link OB)

2. Power is supplied using a USB cable (Type-C) or an AC / DC adapter. When using a USB cable
(Type-C), connect it to the USB connector "CN46" of the RZ/T2H evaluation board. When connecting to
the AC/DC adapter, connect it to the connector "CN47" of the RZ/T2H evaluation board.

3. Connect host PC and RZ/T2H evaluation board using an ethernet cable. When using an ethernet cable,
connect the ethernet cable into “ETHO” connector of the RZ/T2H evaluation board.
Depending on the protocol specifications, it may be possible to connect to "ETH1".
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4.5 RZ/N2H Evaluation Board

USB to Serial Port Ethernet(ETH1) Ethernet(ETH3)
USB Connector Connector Connector
J-Link OB Ethernet(ETHO) Ethernet(ETH2)
Connector

EtherCAT LEDs
& User LEDs
T R 5 -
RS485
Connector
USB HOST
Terminal Blocks Connector

(24V IN)

DC PWRIN
(15V Adapter)

User Switches

DC PWRIN RESET Switches
(15V USB-C)

Figure 4.13: RZN2H Evaluation board layout
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4.5.1 Jumper and Switch Configuration

The tables below show the jumper pin and switch settings.
Text in bold red type in the tables indicates the settings changed from the time of shipment of the board.

Table 4.27 RZ/N2H EVB Jumper configuration

Reference Jumper Position Description
JP6 Short 2-3 3.3-V power is supplied to VCC1833_0. (for Ethernet Port 0)
JP7 Short 2-3 3.3-V power is supplied to VCC1833_1. (for Ethernet Port 1)
JP8 Short 1-2 1.8-V power is supplied to VCC1833_2. (for Ethernet Port 2)
JP9 Short 1-2 1.8-V power is supplied to VCC1833_3. (for Ethernet Port 3)
JP21 Short 2-3 Power control IC output for SD1 is supplied to VCC1833_7. (for SD1)
JP23 Short 5-6 1.8-V power is supplied to VCC1833_6. (for SDOQ)
JP35 Short 1-2 ;/&C;g?fgoaz Ss:?i'ti% ??;r\/ﬁg@E).THZ‘MDIO (DSW5-6 is ON: When P21_4
JP40 Open The on-board debugging function J-Link OB is enabled.
JP30
Short 2-3 Half-duplex communication
JP31
JP38 Open A PCle reset is not included in the system reset factors.

Table 4.28 RZ/N2H EVB SW3 Settings

SW3 Setting Description

SW3-1 ON xSPI1 boot mode (x1 boot serial flash)

SW3-2 OFF * Refer to” r20ut5522ejxxxx-rzn2hevb.pdf” and set according to the mode to
SW3-3 ON be used.

SW3-4 OFF The number of ATCM wait cycles of CPUO in the Cortex-R52 is 1 wait cycle.
SW3-5 OFF The number of ATCM wait cycles of CPU1 in the Cortex-R52 is 1 wait cycle.
SW3-6 OFF The power-supply voltage of the boot peripheral is 3.3 V.

SW3-7 ON JTAG mode = Normal mode

SW3-8 OFF -

Table 4.29 RZ/N2H EVB SW2 Settings

SW2 Setting Description

SW2-1 ON XTALSEL =L
Select oscillator for RZ/N2H clock input.

Sw2-2 OFF -

SW2-3 ON P27_2, P27_3, P27_6, and P31_3 are used as inputs to user DIP switches.

SW2-4 OFF P13_4, P13_5, and P14_0 are used as RXD3, TXD3, and DE3 of the RS485.

SW2-5 ON P00_0 to POO_2 are used as control signals for the USB power-supply IC.
In this case, set DSW14-1, DSW14-3, and DSW14-5 to ON and DSW14-2,
DSW14-4, and DSW14-6 to OFF.

SW2-6 ON P01_0, P01_2, P01_4 to P01_7, and P02_0 to P02_3 are used as XSPI1
signals.

Sw2-7 OFF -

SwW2-8 OFF -
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Table 4.30 RZ/N2H EVB SW4 Settings

Sw4 Setting Description

SW4-1 ON PCle LO functions is used as Root Complex.

SW4-2 ON PCle L1functions is used as Root Complex.

SW4-3 OFF The PCle function is used in a configuration of 2 lanes x 1 port.
SW4-4 OFF -

SW4-5 OFF The 12-V power supply of the PCle x1 connector CN12 is OFF.
SW4-6 OFF The 3.3-V power supply of the PCle x1 connector CN12 is OFF.
SwW4-7 OFF The 12-V power supply of the PCle x4 connector CN11 is OFF.
SW4-8 OFF The 3.3-V power supply of the PCle x4 connector CN11 is OFF.

Table 4.31 RZ/N2H EVB SWS5 Settings

SW5 Setting Description
SW5-1 ON
P12_0to 7, P13_0 to 2 are connected to eMMC.
SW5-2 ON
SW5-3 ON P08_6 and P17_4 are used as SD1 control signal.
SW5-4 OFF -
SW5-5 OFF -
SW5-6 ON l;’/IZE:CSe)md MDIO of Ethernet port 2 are connected to GMACO (P21_4 and
SW5-7 ON P29 _1toP29_7,P30_0toP30_4,P30_7,P31_2,P31_4, and P31_5 are used
B as control signals for Ethernet Port 2.
SW5-8 ON P00_0 to P0O0_2, P33_2 to P33_7, and P34_0 to P34_6 are used as control

signals for Ethernet Port 3.

Table 4.32 RZ/N2H EVB SW6 Settings

SW6 Setting Description
SW6-1 OFF . .

ANOOO is connected to the potentiometer.
SW6-2 ON
SW6-3 OFF . :

AN100 is connected to mikroBUS ™ (CN33).
SW6-4 ON
SW6-5 OFF )

AN101 is connected to Grove(Analog)(CN32).
SW6-6 ON
SWe-7 OFF )

AN102 is connected to Grove(Analog)(CN32).
SW6-8 ON

Table 4.33 RZ/N2H EVB SW7 Settings

SW7 Setting Description

SW7-1 ON P03_3 is used as I2C_SCL of U11, LCDC(CN20), Grove(I2C)(CN29),
SW7-2 OFF QWIIC(CN30), and mikroBUS™ (CN34).

SW7-3 ON P03_4 is used as 12C_SDA of U11, LCDC(CN20), Grove(I2C)(CN29),
SW7-4 OFF QWIIC(CN30), and mikroBUS™(CN34).

Table 4.34 RZ/N2H EVB SW8 Settings

SW8 Setting Description
SwWs-1 OFF P11_0_ESC_RESETOUT# is used as RESET for Ethernet Port 2 as same
SW8-2 ON as Ethernet Port 0 and 1.
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Table 4.35 RZ/N2H EVB SW9 Settings

SW9 Settings Description
SW9-1 ON

P27 _4 is used as RXDO of the USB-to-serial conversion.
SW9-2 OFF
SW9-3 ON

P27_5is used as TXDO of the USB-to-serial conversion.
SW9-4 OFF -
SW9-5 ON

P33 _3is used as RXD1 of the USB-to-serial conversion.
SW9-6 OFF
SW9-7 ON

P33_4 is used as TXD1 of the USB-to-serial conversion.
SW9-8 OFF -

Table 4.36 RZ/N2H EVB SW12 Settings

SW12 Settings Description
SW12-1 OFF

P00_3 is used as PO0_3 ETH3_COL of Ethernet Port 3.
SW12-2 ON - - -
SW12-3 OFF

P11_0is used as P11_0_ESC_RESETOUT# of Ethernet Port 0 and 1.
SW12-4 ON
SW12-5 OFF

P03_2is used as P03_2_GMAC_RESETOUT3# of Ethernet Port 3.
SW12-6 ON - - -
SW12-7 OFF P03 _1is used as P03_1_GMAC_RESETOUT2# of Ethernet Port 2.
SW12-8 ON In this case, set SW8-1 to ON and SW8-2 to OFF.

Table 4.37 RZ/N2H EVB SW13 Settings

SW13 Settings Description
SW13-1 ON

P26 7 is used as P26_7 ETH1_RXER of Ethernet Port 1.
SW13-2 OFF
SW13-3 ON

P27_0 is used as P27_0_ETH1_CRS of Ethernet Port 1.
SW13-4 OFF - - -
SW13-5 ON

P27 1 is used as P27_1_ETH1_COL of Ethernet Port 1.
SW13-6 OFF
SW13-7 OFF

P13_7 is used as MDINT of Ethernet Port 2.
SW13-8 ON -

Table 4.38 RZ/N2H EVB SW14 Settings

SW14 Settings Description
SW14-1 ON P00_1 is used as USB_OVRCUR.
SW14-2 OFF In this case, set SW2-5 to ON.
SW14-3 ON o
w144 OFF Setting fixed
SW14-5 ON P00_0 is used as VBUSEN.
SW14-6 OFF In this case, set SW2-5 to ON.
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Table 4.39 RZ/N2H EVB SW15 Settings

SW15 Settings Description
SW15-1 OFF
P22 _6 is used as P22_6_SD0_WP.
SW15-2 ON
SW15-3 OFF
P22 5is used as P22_5 SDO_CD.
SW15-4 ON - -0~
SW15-5 ON
P14_7 is used as SDA of 12C for EEPROM access.
SW15-6 OFF
SW15-7 OFF -
SW15-8 OFF
DSW15-9 ON P14_6 is used as SCK of 12C for EEPROM access.
SW15-10 OFF

Table 4.40 RZ/N2H EVB SW16 Settings

SW16 Settings Description
SW16-1 OFF
USB_VUBUSIN is connected to VBUS of CN8 for Function.
SW16-2 ON
SW16-3 OFF
USB_VBUSEN is used as USB_HF_VBUSEN.
SW16-4 ON - - -

Table 4.41 RZ/N2H EVB SW17 Settings

SW17 Settings Description
SW17-1 OFF

P03_0 is used as USER_LED3(LED11).
SW17-2 ON
SW17-3 OFF

P02_7 is used as USER_LED2(LED10).
SW17-4 ON
SW17-5 OFF

P02_6 is used as P02_6_SDO0_IOVS.
SW17-6 ON
SW17-7 OFF

P02_5 is used as P02_5_SDO_PWEN.
SW17-8 ON - -

Table 4.42 RZ/N2H EVB SW18 Settings

SW18 Settings Description
SW18-1 ON

P22_7 is used as ESC_LINKACTO(LEDS5).
SW18-2 OFF
SW18-3 ON

P23 0is used as ESC_LINKACT1(LEDS).
SW18-4 OFF
SW18-5 ON

P14_3 is used as ESC_LINKACT2(LED?).
SW18-6 OFF
SW18-7 ON

P31_6 is used as ESC_LEDRUN(LED3).
SW18-8 OFF
SW18-9 ON _

P18_1 is used as ESC_LEDERR(LED4).
SW18-10 OFF
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Table 4.43 RZ/N2H EVB SW19 Settings

SW19 Settings Description
SW19-1 OFF _
P17 _4 is used as SD1_CD.
SW19-2 ON
SW19-3 OFF P14_3 is used as DATG3 of LCDC(CN20), INT of PMOD1(CN28), TX of
mikroBUS ™(CN34), DREQ of BSC1(CN42), ENCIFOEQO of ENCIFO(CN44),
SW19-4 ON

or LED7 of LINKACT2.

Table 4.44 RZ/N2H EVB SW20 Settings

SW20 Settings Description
SW20-1 ON P14_3 is used as DREQ of BSC1(CN42)

In this case, set SW18-5 to OFF, SW18-6 to ON, SW19-3 to OFF, and SW19-
SW20-2 OFF

4 to ON.
SW20-3 ON

P14_4 is used as DACK of BSC1(CN42).
SW20-4 OFF
SW20-5 ON .

P14_5 is used as TEND of BSC1(CN42).
SW20-6 OFF

Table 4.45 RZ/N2H EVB SW21 Settings

SW21 Settings Description
SW21-1 ON P26_6 is used as P26_6_ETH1_TXER of Ethernet Port1 and P34_4 is used
SW21-2 OFF as CS2# of BSC1(CN42).
SW21-3 ON In this case, set SW5-8 to OFF.
SW21-4 OFF P34_5 is used as CS3# of BSC1(CN42).
SW21-5 ON In this case, set SW5-8 to OFF.
SW21-6 OFF P34_6 is used as CS5# of BSC1(CN42).
Sw21-7 ON In this case, set SW5-8 to OFF.
SW21-8 OFF -
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4.5.2 Board Setup

Setting the board for running sample program is shown below.

Build and run the sample code on the RZ/N2H Evaluation board by following the steps below.
Both loading into RAM and flash can be done using IAR Embedded Workbench or e? studio.

1. Connect the decoder to the header "CN24" on the RZ/N2H evaluation board.

USB cable
(Included in the debugger) User Interface cable

— =
Emulator /

Connectto CN23 or CN24

. By
RZ/N2H Evaluation Board

HOST PC

Figure 4.14: RZ/N2H evaluation board debug connection diagram

When using J-Link OB, connect the USB cable to the header "CN26" and set "JP40" to open.

4 N\

H USB cable (Type-A male to Micro male)

|| S 7 Y " Connectto CN26
Ny FsaaaanR L% Y
e REE R MARARARRN

"'f.-l.l. CEETS S5\

HOST PC

RZ/N2H Evaluation Board

Figure 4.15: RZ/N2H evaluation board debug connection diagram (J-Link OB)

2. Power is supplied using a USB cable (Type-C) or an AC / DC adapter. When using a USB cable
(Type-C), connect it to the USB connector "CN13" of the RZ/N2H evaluation board. When connecting to
the AC/DC adapter, connect it to the connector "J1" of the RZ/N2H evaluation board.

3. Connect host PC and RZ/N2H evaluation board using an ethernet cable. When using an ethernet cable,
connect the ethernet cable into “ETHO” connector of the RZ/N2H evaluation board.

Depending on the protocol specifications, it may be possible to connect to "ETH1".
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5. Set up the Host

5.1 Setting up a TWinCAT3

5.1.1 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 varies depending on the target device:

® For single-core projects (RZ/T2L, RZ/N2L):
RZT2L_EtherCAT_RSK_rev0400\common\ETG5003\ESI

Note) If you are using RZ/N2L, replace “RZT2L” with “RZN2L".

® For multi-core projects (RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H):
RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\common\ETG5003\ESI

Note) If you are using a different device or core configuration,
replace the folder names according to your environment as shown below:

- RZ/T2M, RZ/T2ME (CR52_Dual only):
RZT2M_RZT2ME_EtherCAT_RSK_rev0400\CR52_Dual\common\ETG5003\ESI

- RZ/N2H (CR52_Dual):
RZN2H_EtherCAT_EVB_rev0400\CR52_Dual\common\ETG5003\ESI

- RZ/N2H (CR52_CA55):
RZN2H_EtherCAT_EVB_rev0400\CR52_CA55\common\ETG5003\ES|

The ESl file:

® For RZ/T2L, RZ/T2M, RZ/T2ME, RZ/T2H
Renesas EtherCAT RZT2 ETG5003.xml

® For RZ/N2L, RZ/N2H
Renesas EtherCAT RZN2 ETG5003.xml
The TwinCAT destination folder:

\TwinCAT\3.x\Config\IO\EtherCAT
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5.1.2 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(realtime capable)], there is

no problem.

O TwinCAT Project2s - Microsoft Visual Studic

Y2 | Quick Launch (Ctr+Q P = B x

FLE EDIT VIEW PROJCT BUILD DEBUG | TWINCAT | TWINSAFE PLC TOOLS SCOPE WINDOW HELP

e B-o- W
BB @ @ <ol
@ o-8 F -
&1 Solution “TwinCAT Project25' (1 project)
2 il TWinCAT Project2s
b @l sYSTEM
& momon
& e
1) SAFETY

v Evo

noEe

EY N )

Activate Configuration = || TwinCAT RT (x64) -] &
Restart TwinCAT System

Restart TwinCAT (Config Mode)
Relosd Devices

eries -1
ICAT Project2s

B | #

beurity

ol as

Toggle free Run State
Show Orline Data .
Show Sub ftems = , t
Security Management

Access Bus Coupler/IP Link Register

Update Firmware/EEPROM 3
Show Reaime Ethemet Compatible Devices.

File Handling v
EtherCAT Devices

About TwinCAT

Installation of TwinCAT RT-Ethernet Adapters

Ethemet Adaplers

-7 Installed and ready to use devices{iealtime capable)
1= Jethernet - TwinCAT-Intel PCI Ethemet Adapter (Gigabit)]
{59 Installed and ready to use devicesffor demo use orly)
P Compalible devices
- 5F Incompatile devices
I ethernet 2 - ASD{£X88179 USB 3.0 to Gigabit Ethemet Adapter
I3 WiFi - Intel[R)] Dual Band Witeless AC 8260
5 Disabled devices

X

S
_ e |
_ e |
_ ks |
et |

[ Show Bindings

Figure 5.1 Add driver

Note). If you don’t 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

*

------ I? Installed and ready to use devices(realime capable]

E? Installed and ready to uze devices(for demo use only)

I? Compatible devices
------ I? Incompatible devices
Disabled devices

=]

b ? ethernet 5 - £51x A<83173 USE 3.0 to Gigabit Ethernet Adapter

[ et

[ 5 ]

|

Figure 5.2 In the case of the NIC made by Intel
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6. Running the Sample Application

This chapter describes how to generate the EtherCAT SubDevice Stack Code (SSC), build the sample
project, and start debugging using either EWARM or e? studio.

The procedures in this chapter use RZ/T2L as the representative example for single-core projects, and
RZ/T2H (CR52_Dual) as the representative example for multi-core projects.

If you are using a different device or core configuration, replace the folder names and project names, and
core configuration in the procedures with the values shown in Table 6.1.

Table 6.1 Folder Names and Project Names by Target Device

Target Folder Name Core Project name (Primary) Project name
device (Secondary)
RZT2L_EtherCAT_ Single
RZ/T2L RZT2L_RSK_ESC_ETG5003 (None)
RSK_rev0400 (Cortex-R52)
RZN2L_EtherCAT_ Single
RZ/N2L RZN2L_RSK_ESC_ETG5003 (None)
RSK_rev0400 (Cortex-R52)
CR52_Dual
RZ/T2M, RZT2M_RZT2ME_ RZT2M_RSK_ESC_ETG5003_ RZT2M_RSK_ESC_ETG5003_
(Cortex-R52 CPUO and ]
RZ/T2ME  EtherCAT_RSK_rev0400 CR52_Dual_Primary CR52_Dual_Secondary
Cortex-R52 CPU1)
CR52_Dual
RZT2H_EVB_ESC_ETG5003_ RZT2H_EVB_ESC_ETG5003_
(Cortex-R52 CPUO and .
CR52_Dual_Primary CR52_Dual_Secondary
RZT2H_EtherCAT_ Cortex-R52 CPU1)
RZ/T2H
EVB_rev0400 CR52_CA55
RZT2H_EVB_ESC_ETG5003_ RZT2H_EVB_ESC_ETG5003_
(Cortex-R52 CPUO and .
CR52_CA55_Primary CR52_CA55_Secondary
Cortex-A55 Core2)
CR52_Dual
RZN2H_EVB_ESC_ETG5003_ RZN2H_EVB_ESC_ETG5003_
(Cortex-R52 CPUO and .
CR52_Dual_Primary CR52_Dual_Secondary
RZ/NZH RZN2H_EtherCAT_ Cortex-R52 CPU1)

EVB_rev0400

CR52_CA55
(Cortex-R52 CPUO and
Cortex-A55 Core2)

RZN2H_EVB_ESC_ETG5003_
CR52_CA55_Primary

RZN2H_EVB_ESC_ETG5003_
CR52_CA55_Secondary
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6.1 Generating the SubDevice Stack Code
The SSC Tool is used to generate the EtherCAT SubDevice stack code before building the project.

Caution) There is a point of caution when using the SSC Tool.
Please refer to the section "Appendix A : A point of caution when using SSC Tool" in advance.

Caution) If the patch command is not installed on your PC, you will need to install the 64-bit patch.exe.
Refer to the section "Appendix B : How to install patch" for instructions.
If it is already installed, skip this step.
1. Open the .esp file corresponding to your target device and core configuration:
»  For single-core projects (RZ/T2L, RZ/N2L):

RZT2L_EtherCAT_RSK_rev0400\common\ETG5003\SSCconfig\
RZT2_EtherCAT_ETG5003_CR52.esp

»  For multi-core projects (RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H):

RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\common\ETG5003\SSCconfig\
RZT2_EtherCAT_CR52.esp

Note) If you are using a different device or core configuration, replace the folder name and project name,
according to Table 6.1.

BBRZT2 EtherCAT ETG5003 CR52.esp

Figure 6.1 The .esp file (This is the example of RZ/T2L)

The following window opens.

EtherCAT Slave” - Slave Stack Code Tool - m} X

File  Project Tool Help

Slave Project Navigation Slave Settings
= EtherCAT Slave .
i+ Slavelnformation SOV b

- Generic Config File Version15.00

- Hardware ) File name Description Version A

- EtherCAT State Machine -

. Synchronisation AoE ADS over EtherGAT

= Application aoeapplh 5.1

i ProcessData L

... Mailbox applinterface h Ecatéppl EtherCGAT application 5.13

- Compiler bootmode c ESM EtherGAT State Machine 5.12
bootmodeh 5.1
bootloaderapplc Bootloader Bootloader Sample 5.12
bootloaderapplh 5.12
ciad02applc CiAd402appl CiA402 Sample Application 5.13
ciad02applh 513
coeapplc CoE GAN Application Profile over EtherGAT 513
coeapplh 5.13 v

Add File(s)
Conflicts
€ Info A\ Warning Q Error

New project created

Figure 6.2 SSC tool main window
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2. Select [Project] — [Create new Slave Files].

EtherCAT Slave* - Slave Stack Code Toal

Project | Tool Help

Find Setting Ctrl+F

Create new Slave Files F5 o.18
. LZERErE SO Verzion! 5.0.0
- Hardware File name
i EtherCAT State Machine

 Synchvonisation

L [E P

Figure 6.3 Generate EtherCAT SubDevice Stack (1)

3. Click the [Start] button to begin generating the EtherCAT SubDevice Stack Code.

| Create new Slave Files u
Project File
1 Source Folder Change
Progress
Gorce
Figure 6.4 Generate EtherCAT SubDevice Stack (2)
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4. When the message "New file created successfully” appears, the generation is complete.
The source files are located in:
»  For single-core projects (RZ/T2L, RZ/N2L):
RZT2L_EtherCAT_RSK_rev0400\common\ETG5003\SSCconfig\

»  For multi-core projects (RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H):
RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\common\ETG5003\SSCconfig\

Project File
Source Folder |
Progress
"EtherCATSampleLibrary.h" : skipped (SAMPLE APPLICATION_ INTERFACE) ~
“"SampleApplicationInterface.c" : skipped (SAMPLE APPLICATION INTERFACE)
"SampleApplicationInterface.h™ : skipped (SAMPLE_ APPLICATION_INTERFACE)
"applInterface.h"” : new fil
"coeappl.c” : new file writ| Create Files Finished — O X
"coeappl.h” : new file writ|
"ecatappl.c” : new file wri
"ecatappl.h” : new file wri New files created successfully .
"ecatcoe.c” : new file writ
"ecatcoe.h™ : new file writ
"ecatslv.c" : new file writg Open Folder
"ecatslv.h™ : new file writ
"esc.h™ : new file written
"mailbox.c" : new file written
"mailbox.h"™ : new file written
"ocbjdef.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

Close

Figure 6.5 Generate EtherCAT SubDevice Stack (3)

RO1AN8277EJ0400 Rev.4.00 Page 41 of 118
Apr. 13, 2026 RENESAS



RZ/T2, RZ/N2 Quick Start Guide: EtherCAT ETG5003 SubDevice Software

5. Execute the batch file to apply the patch and copy the generated stack code to the project folder:
>  For single-core projects (RZ/T2L, RZ/N2L):
RZT2L_EtherCAT_RSK_rev0400\common\ETG5003\Patch\apply_patch_ETG5003.bat

>  For multi-core projects (RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H):

RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\common\ETG5003\Patch\
apply_patch_ETG5003.bat

The batch file performs the following operations:
A) Modifies the EtherCAT SubDevice stack code generated by the SSC Tool.

The modifications are described in the patch file ( .patch).

B) Copies the Src folder containing the modified stack code to the following project directories:
>  For single-core projects (RZ/T2L, RZ/N2L):

(1) RZT2L_EtherCAT_RSK_rev0400\project\ETG5003\e2studio\RZT2L_RSK_ESC_ETG5003\
src\ethercat\beckhoff

(2) RZT2L_EtherCAT_RSK_rev0400\project\ETG5003\ewarm\RZT2L_RSK_ESC_ETG5003\
src\ethercat\beckhoff

»  For multi-core projects (RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H):

(1) RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\project\ETG5003\e2studio\
RZT2H_EVB_ESC_ETG5003_CR52_Dual_Secondary\src\ethercat\beckhoff

(2) RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\project\ETG5003\ewarm\
RZT2H_EVB_ESC_ETG5003_CR52_Dual_Secondary\src\ethercat\beckhoff

Note) For multi-core projects, the Src folder is copied to the Secondary core project folder, not the Primary.

CAWINDOWS\system32\cmd. X

Starting batch process

—— Check if patch file exists ——
Using patch file ecat_ETG5803.patch

——— Starting patch process —-—
patching file Src/bootmode.c
patching file Src/bootmode.h
patching file Src/coeappl.c
patching file Src/ecatappl.c
patching file Src/ecatfoe.h

patching file Src/ecatslv.c
patching file Src/mailbox.h
patching file Src/sdoserv.h
——— Patch process completed ——

——— Starting copy process —-

Patched Src folder copied to "..\..\..\project\ETG5803\ewarm\RZT2L_RSK_ESC_ETG5003\src\ethercat\beckhof+\Src"
Patched Src folder copied to "..\..\..\project\ETG5083\e2studio\RZT2L_RSK_ESC_ETG5003\src\ethercat\beckhoff\Src"
——— Copy process completed ———

End batch process
Press any key to continue . . .

Figure 6.6 Execute the batch file (This is the example of RZ/T2L)
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6.2 Debugging with EWARM

6.2.1 Single-Core Project (RZ/T2L, RZ/N2L)

1. Open the sample project (.eww).
RZT2L_EtherCAT_RSK_rev0400\project\ETG5003\ewarm\RZT2L_RSK_ESC_ETG5003\
RZT2L_RSK_ESC_ETG5003.eww

RZT2L_RSK_ESC_ETG5003.ewd
RZT2L_RSK_ESC_ETGS003.ewp
> RZT2L_RSK_ESC_ETGS003.eww

Figure 6.7 Open EWARM workspace file

Note) If you are using a different device or core configuration, replace the folder name and project name,
according to Table 6.1.

2. Open [Tools] > [Configure Tools...], register the following contents.

Table 6.2 Register the [Configure Tools...] settings

Setting item Setting example

Menu Text RZ Smart Configurator
Command $RASC_EXE_PATHS$
Argument --compiler IAR configuration.xml
Initial Directory $PROJ_DIR$

Tools | Window Help

1 4F oOptions...

Filename Extensions...
Configure Viewers..,
Configure Custom Argument Variables...

Lt Configure Tools..,

Figure 6.8 Open [Configure Tools...]

3.  Open the buildinfo.ipcf file, enter your FSP Smart Configurator path in “RASC_EXE_PATH”.
(FSP Smart Configurator is required to support RZ FSP v4.0.0 or later.)

buildinfo.ipcf x
19 <customArgVars>
20 <group name="RA Smart Configurator"”>
2= <argVar>
22
23 I<value>c:\Renesas\rz\sc_vZGZS-lZ_-Fsp_M.G.G'\eclipse'\r‘asc.exe</value> I
24 + </argvar>
258 <argVar>
26 <name>RASC_DEVICE_FAMILY</name>
207 <value>rz</value>
28 |- </argVar>
29 | </group>
30 </customArgVars>
Figure 6.9 RASC_EXE_PATH in buildinfo.ipcf
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4. Launch the Smart Configurator by selecting the registered menu entry (e.g., [RZ Smart Configurator]).

Tools | Window Help

£ Options...

Filename Extensions...
Configure Viewers...
Configure Custom Argument Variables...

/4 Configure Tools...

IAR Project Converter

RZ Smart Configurator I

Figure 6.10 Open the Smart Configurator

5. Select the BSP tab and open [Properties].
Navigate to the following list to change the value of [LDR_ADDR_NML] for BANK1.

Table 6.3 Setting LDR_ADDR_NML for BANK1

Target device The value of [LDR_ADDR_NML]
RZ/T2L RSK 0x68200060
RZ/N2L RSK 0x60200060

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components
O] Properties [®] Problems

RSK+RZT2L (x5PI11 x1 boot mode)

Settings Property Value
» ROGADTGOTAMOAGEG
w RSK+RZT2L (x5PI1 %1 boot mode)
w Parameter information for the loader

CACHE_FLG 0x00000000
WRAPCFG_V 0x00000000
COMCFG_V 0x00000000
BMCFG_V 0x00000000
xSPL_FLG 000000000
l LDR_ADDR_NML (x68200060 |
LDR_SIZE_NML 0500006000
DEST_ADDR_NML 0x00102000

E oot SR N N L

Figure 6.11 Setting for BANK1 (This is the example of RZ/T2L RSK)
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6. Click "Generate Project Content" to generate the FSP code.
; ; 5
Board Support Package Configuration sl g CE
Figure 6.12 Generate Project Content
7. Select “BANK1” of the project.
File Edit View Project et T
Baal N B I
Waorkspace
L AMED
Exwm
=1 W Flex Fif'hﬁxﬁrﬂ
Figure 6.13 Change the configuration to BANK1
8. Select the “Options...” item in the “Project” menu, open the “Config” tab in the “Linker” category.

Change “Linker configuration file” to the following linker script path shown in the table below.

Table 6.4 Setting linker script path for BANK1

Target device Linker script path
RZ/T2L RSK $PROJ DIR$/script/fsp_xspi1_boot bank1.icf
RZ/N2L RSK $PROJ_DIR$/script/fsp_xspi0_boot_bank1.icf
Category: Factory Settings
General Options
Static Analysis
Runtime ChEEkil'lg #define Diagnostics Chechksum Encodings Extra Options
CJC++ Compiler Confie  Library  Input Optimizations  Adwanced  Output  List
Assembler Linker confieuration file
Output Converter @ 0erride default
Custom Build $PROJDIRS zcripts/ fep_apil oot bankl icf
Build Actions Sl

Figure 6.14 Setting the linker script for BANK1 (this is the example of RZ/T2L-RSK)
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9. Click the "Make" button to build the project for BANK1.

. = o o = : -FII] =
@ Make (F7)
Make the active project (build files as
needed)

Figure 6.15 Make the project for BANK1

10. Launch the Smart Configurator again.

Tools | Window Help

£+ Options...

Filename Extensions...
Configure Viewers...
Configure Custom Argument Variables...

/4 Configure Tools...

IAR Project Converter

RZ Smart Configurator I

Figure 6.16 Open the Smart Configurator

11. Select the BSP tab and open [Properties].
Navigate to the following list to change the value of [LDR_ADDR_NML] for BANKO.

Table 6.5 Setting LDR_ADDR_NML for BANKO

Target device The value of [LDR_ADDR_NML]
RZ/T2L RSK 0x68100060
RZ/N2L RSK 0x60100060

RSK+RZT2L (x5P11 x1 boot mode)

Settings Property Yalue
» ROADTGOTAMOIGEG
w RSK+RZT2L (5P x1 boot mode)
w Parameter information for the loader

CACHE_FLG 0x00000000
WRAPCFG_V 0x00000000
COMCFG_V 0x00000000
BMCFG_V 0x00000000
xSPLFLG 0x00000000
| | LDR_ADDR_MML 0x63100060 |
I IR SIFF ML CheDOMRONN

Figure 6.17 Setting for BANKO (This is the example of RZ/T2L RSK)
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12. Click "Generate Project Content" to generate the FSP code again.

Board Support Package Configuration o

Generate Project Content

Figure 6.18 Generate Project Content

13. Select “BANKO” of the project.

File Edit View Project et T

R N - R I

Waorkspace

BaMED

=LA

=1 W Flex Snftware

Figure 6.19 Change the configuration to BANKO

14. Select the “Options...” item in the “Project” menu, open the “Config” tab in the “Linker” category.
Change “Linker configuration file” to the following linker script path shown in the table below.

Table 6.6 Setting linker script path for BANKO

Target device Linker script path
RZ/T2L RSK $PROJ DIR$/script/fsp_xspi1_boot bankO.icf
RZ/N2L RSK $PROJ_DIR$/script/fsp_xspi0_boot_bankO.icf
Category: Factory Settings
General Options
Static Analysis
Runtime ChEEkil'lg #define Diagnostics Checksum Encodings Extra Optlions
CfC++ Compiler Confie  Library  Input Optimizations  Advanced  Output  List
Assembler Linker configuration file
Output Converter @ Cverride default
Custom Build §PROJDIRS  soript/ f5p_sspil oot banklicf
Build Actions Seliies
Debugger T T RN PN I

Figure 6.20 Setting the linker script for BANKO (this is the example of RZ/T2L-RSK)
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15. Click the "Make" button to build the project for BANKO.

Make the active project (build files as
needed)

Figure 6.21 Make the project for BANKO

16. Click the "Download and Debug" button to download the binary to the flash memory on the board.

| © Dpownload and Debug (Ctrl+D)

Download the application and start
the debugger

Figure 6.22 Download and Debug

17. Click the "Go" button to start program execution.

| E - | B :m M
- N T L | 9.0 _iemsw i
» Go

Run the program in the debugger

FERERFRFRRF R R R R R R R R R R R R R R RRR S HF

e

Figure 6.23 Run the program
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6.2.2 Multi-Core Project (RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H)

6.2.2.1 Primary
1. Open the Prim

Core First Building

ary core project (.eww):

RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\project\ETG5003\ewarm\
RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary\RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary.e

ww

RZT2H_EVE_ESC_ETG3003_CR32_Dual_Primary.ewd
RZT2H_EVE_ESC_ETG3003_CR32_Dual_Primary.ewp
> RZT2ZH_EVB_ESC_ETG3003_CR32_Dual_Primary.eww

Note) If you areu

Figure 6.24 Open Primary EWARM workspace file

sing a different device or core configuration, replace the folder name and project name,

according to Table 6.1.

2. Open [Tools] > [Configure Tools...], register the following contents.

Table 6.7 Register

the [Configure Tools...] settings

Setting item Setting example

Menu Text RZ Smart Configurator
Command $RASC_EXE_PATHS$
Argument --compiler IAR configuration.xml
Initial Directory $PROJ DIRS$

Tools | Window  Help

1% Options...

Filename Extensions...
Configure Viewers...
; Configure Custom Argument Variables..,

i Configure Tools...

Figure 6.25 Open [Configure Tools...]

3.  Open the buildinfo.ipcf file, enter your FSP Smart Configurator path in “RASC_EXE_PATH”.

(FSP Smart Configurator is required to support RZ FSP v4.0.0 or later.)
buildinfo.ipcf x
19 <customArgVars>
20 <group name="RA Smart Configurator">
2= <argVar>
22
23 <value>C:\Renesas\rz\sc_v2025-12_fsp_v4.0.08\eclipse\rasc.exe</value> I
24 + </argvar>
258 <argVar>
26 <name>RASC_DEVICE_FAMILY</name>
207 <value>rz</value>
28 |- </argVar>
29 | </group>
30 </customArgVars>
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Figure 6.26 RASC_EXE_PATH in buildinfo.ipcf

4. Launch the Smart Configurator by selecting the registered menu entry (e.g., [RZ Smart Configurator]).

Tools | Window Help

i+ Options...

Filename Extensions...
Configure Viewers...
Configure Custom Argument Variables...

/% Configure Tools...

IAR Project Converter

RZ Smart Configurator

Figure 6.27 Open the Smart Configurator

Note) When using RZ/T2ME-RSK,
refer to the section Appendix C : How to Convert FSP Configuration from RZ/T2M to RZ/T2ME

to change the primary core FSP configuration.

5. Select the BSP tab and open [Properties].
Navigate to the following list to change the value of [LDR_ADDR_NML] for BANKO.

Table 6.8 Setting LDR_ADDR_NML for BANKO

Target device The value of [LDR_ADDR_NML]
RZ/T2M RSK, RZ/T2ME RSK 0x60100060
RZ/T2H EVB, RZ/N2H EVB 0x50100060

O] Properties |2 Problems

RZT2H Evaluation Board (x5PI11 x1 boot mode)

Settings Property Value
» ROADSGOTTMAAGEG
» RZT2H
w RZT2H Evaluation Board (x5P11 x1 boot mode)
w Parameter information for the loader

v CRS2
CACHE_FLG 0xD0D00000
WRAPCFG_V 0xD0000000
COMCFG_V 0xD0000000
BMCFG_V 0xD0000000
RESTORE_FLG 0xD0D0000D
| LDR_ADDR_NML 0x50100060 |
LDR SIZE NML 0xD0D0B00D

Figure 6.28 Setting for BANKO (This is the example of RZ/T2H EVB)
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6. Click "Generate Project Content" to generate the FSP code.

Board Support Package Configuration o

Generate Project Content

Figure 6.29 Generate Project Content

7. Select “BANKO” of the project.

Waorkspace

BANKD

BaMET

LM 6 Flex Snftware

Figure 6.30 Change the configuration to BANKO

8. Select the “Options...” item in the “Project” menu, open the “Config” tab in the “Linker” category.
Change “Linker configuration file” to the following linker script path shown in the table below.

Table 6.9 Setting linker script path for BANKO

Target device Linker script path

RZ/T2M RSK, RZ/T2ME RSK $PROJ_DIR$/script/fsp_xspi0_boot_bank0.icf

RZ/T2H EVB, RZ/N2H EVB $PROJ_DIR$/script/fsp_xspi1_boot_bank0.icf
Cateqony:

Factory Settings

General Options
Static Analysis
Runtime Checking

#define Ciagnostics Chechksum Encodings E:xtra Options
C/C++ Compiler

Confe  Library  Input Optimizations ~ Adwvanced  Output  List

Assembler Linker configuration file

Cutput Converter @ O verride default

Custom Bid $PROJ DIRY S zoripts fop_xspil boot ban kD icf
Build Actions Edit...

Figure 6.31 Setting the linker script for BANKO (this is the example of RZ/T2H EVB)

9. Click the "Make" button to build the Primary core project for BANKO.

‘EE O ?é-ﬂ]:

@ Make (F7)

Make the active project (build files as
needed)

Figure 6.32 Make the Primary project for BANKO
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10. Launch the Smart Configurator by selecting the registered menu entry again.

Tools | Window Help

£ Options...

Filename Extensions...
Configure Viewers...
Configure Custom Argument Variables...

/4 Configure Tools...

IAR Project Converter

RZ Smart Configurator I

Figure 6.33 Open the Smart Configurator

11. Select the BSP tab and open [Properties].
Navigate to the following list to change the value of [LDR_ADDR_NML] for BANK1.

Table 6.10 Setting LDR_ADDR_NML for BANK1

Target device The value of [LDR_ADDR_NML]
RZ/T2M RSK, RZ/T2ME RSK 0x60200060
RZ/T2H EVB, RZ/N2H EVB 0x50200060

Surmmary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components
] Properties [*] Problems

RZT2H Evaluation Board (x5PI11 x1 boot mode)

Settings Property Value
» ROADIGOTTMAAGEG
» RZTZH
w RAT2H Bvaluation Board (x5P11 x1 boot mode)
w Parameter information for the loader

v CR32
CACHE_FLG 0x00000000
WRAPCFG_V 0x00000000
COMCFG_V 0x00000000
BMCFG_V 0x00000000
RESTORE_FLG 0x00000000

| | LDR_ADDR_NML (%50200060 |
LDR_SIZE_NML 0x00006000
DEST_ADDR_NML 0x00102000

Figure 6.34 Setting for BANK1 (This is the example of RZ/T2H EVB)
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12. Click "Generate Project Content" to generate the FSP code.

Board Support Package Configuration o

Generate Project Content

Figure 6.35 Generate Project Content

13. Select “BANK1” of the project.

Waorkspace

Figure 6.36 Change the configuration to BANK1

14. Select the “Options...” item in the “Project” menu, open the “Config” tab in the “Linker” category.
Change “Linker configuration file” to the following linker script path shown in the table below.

Table 6.11 Setting linker script path for BANK1

Target device Linker script path
RZ/T2M RSK, RZ/T2ME RSK $PROJ_DIR$/script/fsp_xspi0_boot_bank1.icf
RZ/T2H EVB, RZ/N2H EVB $PROJ_DIR$/script/fsp_xspi1_boot_bank1.icf
Categary: Factory Settings
General Options
Static Analysis
Runtime ChEl:king #define Diagnostics Checksum Encodings Extra Options
C/C++ Compiler Config Library  Input Optimizations  Adwanced  Owtput  List
Assembler Linker configuration file
Output Converter @ 0verride default
Custom Build $FROJDIRS  soripts/ fep_epil oot bankl icf
Build Actions Sl

Figure 6.37 Setting the linker script for BANK1 (this is the example of RZ/T2H EVB)

15. Click the "Make" button to build the Primary core project for BANK1.

i - . m
-- | 3 M
KE—O N

@ Make (F7)

Make the active project (build files as
needed)

Figure 6.38 Make the Primary project for BANK1
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6.2.2.2 Secondary Core Building
1. Open the Secondary project (.eww):

RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\project\ETG5003\ewarm\
RZT2H_EVB_ESC_ETG5003_CR52_Dual_Secondary\RZT2H_EVB_ESC_ETG5003_CR52_Dual_Secon
dary.eww

RZT2H_EVE_ESC_ETG3003_CR32_Dual_Secondary.ewd
RITZH_EVB_ESC_ETG3003_CR32_Dual_Secondary.ewp
> RZT2H_EVB_ESC_ETG5003_CR52_Dual_Secondary.eww

Figure 6.39 Open Secondary EWARM workspace file

2. Open the buildinfo.ipcf file, enter your FSP Smart Configurator path in “RASC_EXE_PATH”.
(FSP Smart Configurator is required to support RZ FSP v4.0.0 or later.)

buildinfo.ipcf x
19 % <customArgVars>
20 <group name="RA Smart Configurator">
294|= <argVar>
22 IWW
23 <value>C:\Renesas\rz\sc_v20825-12_fsp_v4.0.0\eclipse\rasc.exe</value> |
24 L </argvar>
25H <argVar>
26 <name>RASC_DEVICE_FAMILY</name>
27 <value>rz¢/value>
28 + </argVar>
29 |- </group>
30 </customArgVars>

Figure 6.40 RASC_EXE_PATH in buildinfo.ipcf

3. Launch the Smart Configurator by selecting the registered menu entry (e.g., [RZ Smart Configurator]).

Tools | Window Help

£+ Options...

Filename Extensions...
Configure Viewers...
Configure Custom Argument Variables...

/4 Configure Tools...

IAR Project Converter

RZ Smart Configurator

Figure 6.41 Open the Smart Configurator

Note) When using RZ/T2ME-RSK,
if you followed Appendix C : How to Convert FSP Configuration from RZ/T2M to RZ/T2ME

the secondary core FSP configuration have been automatically changed.
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4. Click "Generate Project Content" to generate the FSP code.

Board Support Package Configuration o

Generate Project Content

Figure 6.42 Generate Project Content

5. Select “BANK1” of the Secondary project.

Waorkspace

Figure 6.43 Change the configuration to BANK1

6. Select the “Options...” item in the “Project” menu, open the “Config” tab in the “Linker” category.
Change “Linker configuration file” to the following linker script path shown in the table below.

Table 6.12 Setting linker script path for BANK1

Target device Linker script path
RZ/T2M RSK, RZ/T2ME RSK $PROJ_DIR$\script\fsp_xspi0_boot_bankx.icf
RZ/T2H EVB, RZ/N2H EVB $PROJ_DIRS\script\fsp_xspi1_boot_bankx.icf
Category: Factary Settings
General Options
Static Analysis
Runtime ChEEking #define Diagnostics Checksum Encodings E:xtra Options
C/C++ Compiler Confie  Library  Input Optimizations  Adwanced  Output  List
Assembler Linker configuration file
Output Converter 8 Cverride default
Custom Build $PROJDIRS Esoriptfp_apil boot bankict
Build Actions Edit...
Debugger Confieuration file swmbol definitions: (one per line)

Figure 6.44 Setting the linker script for BANK1 (this is the example of RZ/T2H EVB)

16. Click the "Make" button to build the Secondary core project for BANK1.

=008
— s - DO S

@ Make (F7)

Make the active project (build files as
needed)

Figure 6.45 Make the Secondary project for BANK1
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7. Select “BANKO” of the Secondary project.

Waorkspace

BaMKD

BaMNK1

A i Flay Snfwara

Figure 6.46 Change the configuration to BANKO

8. Select the “Options...” item in the “Project” menu, open the “Config” tab in the “Linker” category.
Change “Linker configuration file” to the following linker script path shown in the table below.

Table 6.13 Setting linker script path for BANKO

Target device Linker script path

RZ/T2M RSK, RZ/T2ME RSK $PROJ_DIR$\script\fsp_xspi0_boot_bankx.icf

RZ/T2H EVB, RZ/N2H EVB $PROJ_DIRS\script\fsp_xspi1_boot_bankx.icf
Categony:

Factony Settings

General Options

Static Analysis

Runtime Checking #define Diagnostics Checksum Encodings Extra Options
C/C++ Compiler Confie  Library  Input Optimizations  Advanced  Output  List
Assembler Linker configuration file
Output Converter @ Override default
Custom Build $FPROJDIRS ¥zoript¥fsp_espil boot bankxict
Build Actions Edit...

Debugger Confiruration file swmbal definitions: lfone per line)

Figure 6.47 Setting the linker script for BANKO (this is the example of RZ/T2H EVB)

17. Click the "Make" button to build the Secondary core project for BANKO.

=008
— s - DO 3

@ Make (F7)

Make the active project (build files as
needed)

Figure 6.48 Make the Secondary project for BANKO
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6.2.2.3 Primary Core Second Building

1. Close the Secondary core project and reopen the Primary core project.

2. Launch the Smart Configurator by selecting the registered menu entry again.

Tools | Window Help

£ Options...

Filename Extensions...
Configure Viewers...
Configure Custom Argument Variables...

/% Configure Tools...

IAR Project Converter

| Rrzsmart Configurator

Figure 6.49 Open the Smart Configurator again

3. Select the BSP tab and open [Properties].
Navigate to the following list to confirm the value of [LDR_ADDR_NML] for BANK1.

Table 6.14 Setting LDR_ADDR_NML for BANK1

Target device The value of [LDR_ADDR_NML]
RZ/T2M RSK, RZ/T2ME RSK 0x60200060
RZ/T2H EVB, RZ/N2H EVB 0x50200060

Summary | B5P | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components
O] Properties  |*] Problems

RZT2H Evaluation Board (x5PI11 x1 boot mode)

Settings Property Value
s ROADIGOTTMAAGEG
» RZTZH
w RZT2H Evaluation Board (x5P11 x1 boot mode)
w Pararmeter information for the loader

v CR52
CACHE_FLG 0x00000000
WRAPCFG_V 0x00000000
COMCFG_V (x00000000
BMCFG_V 0x00000000
RESTORE _FLG 0x0000D000

| | LDR_ADDR_NML (x50200060 |
LDR_SIZE_NML (x00006000
DEST_ADDR_NML 0x00102000

Figure 6.50 Setting for BANK1 (This is the example of RZ/T2H EVB)
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4. Click "Generate Project Content" to generate the FSP code.

Board Support Package Configuration o

Generate Project Content

Figure 6.51 Generate Project Content

5. Select “BANK1” of the project.

Waorkspace

Figure 6.52 Change the configuration to BANK1

6. Select the “Options...” item in the “Project” menu, open the “Config” tab in the “Linker” category.
Change “Linker configuration file” to the following linker script path shown in the table below.

Table 6.15 Setting linker script path for BANK1

Target device Linker script path
RZ/T2M RSK, RZ/T2ME RSK $PROJ_DIR$/script/fsp_xspi0_boot_bank1.icf
RZ/T2H EVB, RZ/N2H EVB $PROJ_DIR$/script/fsp_xspi1_boot_bank1.icf
Categary: Factory Settings
General Options
Static Analysis
Runtime ChEl:king #define Diagnostics Checksum Encodings Extra Options
C/C++ Compiler Config Library  Input Optimizations  Adwanced  Owtput  List
Assembler Linker configuration file
Output Converter @ 0verride default
Custom Build $FROJDIRS  soripts/ fep_epil oot bankl icf
Build Actions Sl

Figure 6.53 Setting the linker script for BANK1 (this is the example of RZ/T2H EVB)

7. Click the "Make" button to build the Primary core project for BANK1 again.

i - . m
-- | 3 M
KE—O N

@ Make (F7)

Make the active project (build files as
needed)

Figure 6.54 Make the Primary project for BANK1 again
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8. Launch the Smart Configurator by selecting the registered menu entry again.

Tools | Window Help

£ Options...

Filename Extensions...
Configure Viewers...
Configure Custom Argument Variables...

% Configure Tools...

IAR Project Converter

I RZ Smart Configurator

Figure 6.55 Open the Smart Configurator again

9. Select the BSP tab and open [Properties].
Navigate to the following list to confirm the value of [LDR_ADDR_NML] for BANKO.

Table 6.16 Setting LDR_ADDR_NML for BANKO

Target device The value of [LDR_ADDR_NML]
RZ/T2M RSK, RZ/T2ME RSK 0x60100060
RZ/T2H EVB, RZ/N2H EVB 0x50100060

Summary BSF‘ Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components
O Properties [®] Problems

RZT2H Evaluation Board (x5PI11 x1 boot mode)

Settings Property Walue
5 ROADSGOTTMAAGEG
» RZT2ZH
~ RZT2H Evaluation Board (x5PI11 x1 boot mode)
~ Parameter information for the loader

~ CR52
CACHE_FLG 00000000
WRAPCFG_V 000000000
COMCFG_V 000000000
BMCFG_V 000000000
RESTORE_FLG 0x00000000
| LDR_ADDE_NML Dh50100060 |
LDR SIZE MML Ox000DE000

Figure 6.56 Setting for BANKO (This is the example of RZ/T2H EVB)

10. Click "Generate Project Content" to generate the FSP code.

Board Support Package Configuration o

Generate Project Content

Figure 6.57 Generate Project Content
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11. Select “BANKO” of the project.

Waorkspace

BaMKD

bBAMNE]

A i Flay Snfwara

Figure 6.58 Change the configuration to BANKO

12. Select the “Options...” item in the “Project” menu, open the “Config” tab in the “Linker” category.
Change “Linker configuration file” to the following linker script path shown in the table below.

Table 6.17 Setting linker script path for BANKO

Target device Linker script path
RZ/T2M RSK, RZ/T2ME RSK $PROJ_DIR$/script/fsp_xspi0_boot_bank0.icf
RZ/T2H EVB, RZ/N2H EVB $PROJ_DIR$/script/fsp_xspi1_boot_bank0.icf
Category: Factory Settings
General Options
Static Analysis
Runtime ChEijng #define Ciagnostics Checlksum Encodings Extra Options

C/C++ Compiler Confe  Library  Input Optimizations ~ Adwvanced  Output  List

Assembler Linker configuration file

Output Converter @ Cverride default

Custom Build $PROJDIRS  soript/ fep_spil boot bankiicf
Build Actions Edit...

Figure 6.59 Setting the linker script for BANKO (this is the example of RZ/T2H EVB)

13. Click the "Make" button to build the Primary core project for BANKO again.

- : B
- | 3 -
EE—O S T I

@ Make (F7)

Make the active project (build files as
needed)

Figure 6.60 Make the Primary project for BANKO again
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6.2.2.4 Debug and Download

1. Push the “Debug and Download” button on the primary project to start dual core debugging.

|
b -

O Download and Debug (Ctri+D)

Download the application and start
the debugger

Figure 6.61 Download and Debug

The secondary project is automatically opened.

Press the "Resume" button on the primary and secondary project to start debugging the source code.
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6.3 Debugging with e? studio

6.3.1 Single-Core Project (RZ/T2L, RZ/N2L)
1. Launch e? studio and import the sample project by selecting [File] — [Import] — [Existing Projects into
Workspace].

Check the "select root directory" and push “Browse” button to select the following folder:
RZT2L_EtherCAT_RSK_rev0400\project\ETG5003

Check the following project, push “Finish” button to import project.
RZT2L_RSK_ESC_ETG5003

Note) If you are using a different device or core configuration, replace the folder name and project name,
according to Table 6.1.

& Import O X

Import Projects - |

Select a directory to search for existing Eclipse projects.

© Select root directory: CAT_RSK_rEVDﬂlDD"aprDject\ETGSDDB\eEstudid w | Browse...
() Select archive file: Browse
Projects:
B RZT2L_RSK_ESC_ETG5003 (C:\_ecatl400 test\T2L_TEST\RZT2L_Eth Select All
Deselect All
Refresh
Figure 6.62 Import the project
2. Open configuration.xml in the project to launch the FSP Smart Configurator.
w Tlé RZT2L_RSK_ESC_ETG5003 [EANKO]
» [pll Includes
v B3 sre
» [= script
|{;3 cnnﬁguratinn.xml|
¥| RZTZL_R5K_ESC _ETG5003 BAMKD.launch
5 (7) Developer Assistance
Figure 6.63 Open configuration (1)
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3. Select the BSP tab and open [Properties].
Navigate to the following list to change the value of [LDR_ADDR_NML] for BANK1.

Table 6.18 Setting LDR_ADDR_NML for BANK1

Target device The value of [LDR_ADDR_NML]
RZ/T2L RSK 0x68200060
RZ/N2L RSK 0x60200060

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components
O] Properties [*] Problems
RSK+RZTZ2L (x5PI11 x1 boot mode)

Settings Property Value
» ROADTGOTAMOMGEG
w RSE+RZT2L (x5PI1 %1 boot mode)
w Parameter information for the loader

CACHE_FLG 0x00000000
WRAPCFG_V 0x00000000
COMCFG_V 0x00000000
BMCFG_V 0x00000000
XSPI_FLG 0x00000D00
l LDR_ADDR_NML (x68200060 |
LDR_SIZE_NML 0x00006000
DEST_ADDR_NML 0x00102000

E oot SR N N L

Figure 6.64 Setting for BANK1 (This is the example of RZ/T2L RSK)

4. Click "Generate Project Content" to generate the FSP code.

Board Support Package Configuration ot

Generate Project Content

Figure 6.65 Generate Project Content

5. Select the drop-down menu next to the debug icon and choose [BANK1].

| B~ & -iw]
Praje ~ 1 BANKD

e 2 BANK1 §

Figure 6.66 Change the configuration to BANK1
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6. Click the build button (hammer icon) to build the project for BANK1.

| ® R} = w v Q

Project Bxplore Build 'BAMK1' for project 'RZT2L_RSK_ESC_ETG5003' JE
v|T,~_—“§- RZT2L_RSK_ESC_ETG5003 [BAHI{1]|

SR PN P

Board Supp

Figure 6.67 Build the project for BANK1

7. Open configuration.xml in the project to launch the FSP Smart Configurator again.

v T RZT2L_RSK_ESC_ETG5003 [BANKD]
» [pll Includes
R
» [= script
|1§3 configuratiﬂ-n.xml|
(%] RETIL_RSK_ESC_ETG5003 BAMKD.launch
5 (7) Developer Assistance

Figure 6.68 Open configuration (2)

8. Select the BSP tab and open [Properties].
Navigate to the following list to change the value of [LDR_ADDR_NML] for BANKO.

Table 6.19 Setting LDR_ADDR_NML for BANKO

Target device The value of [LDR_ADDR_NML]
RZ/T2L RSK 0x68100060
RZ/N2L RSK 0x60100060

RSK+RZT2L (xSPI1 x1 boot mode)

Settings Property Value
» ROADTGOTAMOIGEG
w RSK+RZTZL (x5P1 %1 boot mode)
w Parameter information for the loader

CACHE_FLG (x00D0000D
WRAPCFG_V (x00000000
COMCFG_V (x00D0000D
BMCFG_V (xD0D00D0D
x5P|_FLG (00000000
| LDR_ADDR_NML Dx68100060 |
I DR SIFF MMI (el RN

Figure 6.69 Setting for BANKO (This is the example of RZ/T2L RSK)

RO1AN8277EJ0400 Rev.4.00 Page 64 of 118
Apr. 13, 2026 RENESAS




RZ/T2, RZ/N2 Quick Start Guide: EtherCAT ETG5003 SubDevice Software

9. Click "Generate Project Content" to generate the FSP code.

()]

Board Support Package Configuration R S U

Figure 6.70 Generate Project Content

10. Select the drop-down menu next to the debug icon and choose [BANKO].

Figure 6.71 Change the configuration to BANKO

11. Click the build button (hammer icon) to build the project for BANKO.

&) = | = ¥ Q

slore Build 'BAMKD' for project 'RZT2L_RSK_ESC_ETG5003' ﬂ
2L_RSK_ESC_ETG5003 [EAHK'I}]|

Deamesl Conesn

Figure 6.72 Build the project for BANKO

12. Select the drop-down menu next to the debug icon and choose [Debug Configurations...].

5[] -

Debug As >

Debug Configurations...

Organize Favorites...

Figure 6.73 Select the drop-down menu
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13. Under [Renesas DBG Hardware Debugging],
select RZT2L_RSK_ESC_ETG5003 BANKO and click [Debug].

ﬁ Debug Configurations

Create, manage, and run configurations

T DEX BT
type filter text

[E] C/C++ Application

Mame: RZTZL_RSK_ESC_ETG5003 BAMKO

[E] Main| % Debugger| = Startup | [[] Common| & Source

. Project:
[T] C/C++ Remote Application
EASE Script RZTZL_RSK_ESC_ETG5003 Browse...
[£] GDB Hardware Debugging C/Ce+ Application:
[E7] GDB Simulator Debugging (RHE30) BANKO/RZT2L_RSK_ESC_ETG5003.elf
@ Launch Group
w [c7] Renesas GDB Hardware Debugging Variables... Search Project... Browse...
G [ [55 CIE TR TS iL Build (if required) before launching
[ | Renesas Simulator Debugging (RX, FL78)
Build Configuration: Use Active ~
() Enable auto build () Disable auto build

10 Use workspace settings Configure Workspace Setting:

3 Revert Apply
Filter matched 9 of 11 items

@

Figure 6.74 Debug Configuration window
Note) A perspective switch dialog will appear. Switch to the debug perspective.

Q Confirm Perspective Switch

o 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?

[C] Remember my decision

=1 =

Figure 6.75 Confirm perspective switch dialog

14. The program will be downloaded to flash memory and debugging will start.
Press the "Resume" button.

When the program pauses at hal_entry() in main.c, press "Resume" again to start execution.

Refactor N

e [|o»

Figure 6.76 Resume button
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6.3.2 Multi-Core Project (RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H)
6.3.2.1 Primary Core First Building

1. Launch e? studio and import the sample project by selecting [File] — [Import] — [Existing Projects into
Workspace].

Check the "select root directory" and push “Browse” button to select the following folder:
RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\project\ETG5003

Check the following project, push “Finish” button to import project.
RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary
RZT2H_EVB_ESC_ETG5003_CR52_Dual_Secondary

Note) If you are using a different device or core configuration, replace the folder name and project name,
according to Table 6.1.

& Import O e

Import Projects S
Select a directory to search for existing Eclipse projects. J,

© Select root directory: iT_E‘-fE_rE\deDD'\CRSE_DuaI‘aprnject\ETGSDDj ~ | Browse...

() Select archive file: B rowse

Projects:

RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary (C\_ecat0400_test\ Select Al

RZT2H_EVE_ESC_ETG3003_CR32_Dual_Secondary (Ch_ecatl400_tes
Deselect All

Refresh

Figure 6.77 Import the projects

2. Open configuration.xml in the Primary project to launch the FSP Smart Configurator.

~ = RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary [EANKO]
> [ Includes
> = script
|i:3 cnnfiguratinn.xml|
¥ RZT2H_EVE_ESC_ETG3003_CR32_Dual_Primary Debug_BANKO.launch

[ T e T e e e T T Y o Mo

Figure 6.78 Open Primary configuration

Note) When using RZ/T2ME-RSK,
refer to the section Appendix C : How to Convert FSP Configuration from RZ/T2M to RZ/T2ME

to change the primary core FSP configuration.
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3. Select the BSP tab and open [Properties].
Navigate to the following list to change the value of [LDR_ADDR_NML] for BANKO.

Table 6.20 Setting LDR_ADDR_NML for BANKO

Target device The value of [LDR_ADDR_NML]
RZ/T2M RSK, RZ/T2ME RSK | 0x60100060
RZ/T2H EVB, RZ/N2H EVB 0x50100060

5] Properties [%] Problems
RZT2H Evaluation Board (x5P11 x1 boot mode)

Settings Property Yalue
» ROADSGOTTMAAGEG
» RZTZ2H
s RZT2H Evaluation Board (x5P11 x1 boot mode]
~ Parameter information for the loader

~ CR52
CACHE_FLG 000000000
WRAPCFG_V 0x000D000D
COMCFG_V 0x000D0000
EMCFG_V 000000000
RESTORE FLG Ox000DOD0D
| LDR_ADDR_NML 0x50100060 |
TDR SIZE WML Tx0000G000

Figure 6.79 Setting for BANKO (This is the example of RZ/T2H EVB)

4. Click "Generate Project Content" to generate the FSP code.

Board Support Package Configuration ot

Generate Project Content

Figure 6.80 Generate Project Content

5. Select the drop-down menu next to the clock icon and choose [BANKO].

Figure 6.81 Change the Primary project configuration to BANKO
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6. Click the build button (hammer icon) to build the Primary project for BANKO.

o EF N > uminociE-a-
Project Explorer  Build 'BANKO' for project 'RZT2H_EVB_ESC_ETG5003_CRS2_Dual_Primary' |t
C RZT2H_EVE_ESC_ETG5003_CR52_Dual Primary [BANKO]|
V|I>D W Includes SRe s tmany | ] Board Su
Ih

Figure 6.82 Build the Primary project for BANKO

7.  Open configuration.xml in the Primary project to launch the FSP Smart Configurator again.

~ == RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary [BANKD]
> [ Includes
> = script
|i§;= cunfiguratiun.xml|
|¥| RET2H_EVB_ESC_ETG5003_CR52_Dual_Primary Debug_BAMNKD.launch

Eomere omum mess PTorAAT SmETm M [ o PR RIS L [

Figure 6.83 Open Primary configuration

8. Select the BSP tab and open [Properties].
Navigate to the following list to change the value of [LDR_ADDR_NML] for BANK1.

Table 6.21 Setting LDR_ADDR_NML for BANK1

Target device The value of [LDR_ADDR_NML]
RZ/T2M RSK, RZ/T2ME RSK | 0x60200060
RZ/T2H EVB, RZ/N2H EVB 0x50200060

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components
O] Properties [*] Problems
RZT2H Evaluation Board (x5PI1 x1 boot mode)

Settings Property Value
s ROADGGOTIMAAGEG
» RET2H
w FRZT2H Evaluation Board (x5P11 x1 boot mode)
~ Parameter information for the loader

v CR52
CACHE_FLG 0x00000000
WRAPCFG_V 0x00000000
COMCFG_V 0x00000000
BMCFG_V 0x00000000
RESTORE_FLG 0x00000000

Il LDR_ADDR_NML 050200060 |
LDR_SIZE_NML 0x00006000

Figure 6.84 Setting for BANK1 (This is the example of RZ/T2H EVB)
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9. Click "Generate Project Content" to generate the FSP code.

Board Support Package Configuration ot

Generate Project Content

Figure 6.85 Generate Project Content

10. Select the drop-down menu next to the clock icon and choose [BANK1].

| B R/-ivn]
Proje 1 BANED

s 2 BANK1 |

Figure 6.86 Change the Primary project configuration to BANK1

11. Click the build button (hammer icon) to build the Primary project for BANK1.

|@?&| B2 R Q

P : .t E | - - [ | <1l=. ? E = . Jf\."l— rnn'.r'rzl
" —— Build'BANKI" for project 'RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary’ |
|5 RZT2H_tve-esc- _Uroe_vuar ,

e — Board !
w 2 Rinariec

Figure 6.87 Build the Primary project for BANK1
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6.3.2.2 Secondary Core Building

1. Open configuration.xml in the Secondary project to launch the FSP Smart Configurator.

5 =% RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary
W Tl-_—ﬁ- RZITZH_EVE_ESC_ETG5003_CR52_Dual Secondary [EAMKD]
3 3{;-,? Binaries
» [a Includes
» = BANED
5 (= BANKI
s = script
|if—":3 configuration.:{ml|
|¥] RZT2H_EVE_ESC_ETG3003_CR532_Dual_Secondary Debug_BAMKD.Jaun:

Figure 6.88 Open Secondary configuration

Note) When using RZ/T2ME-RSK,
if you followed Appendix C : How to Convert FSP Configuration from RZ/T2M to RZ/T2ME

the secondary core FSP configuration have been automatically changed.

2. Click "Generate Project Content" to generate the FSP code.

Board Support Package Configuration 0
PP g 9 Generate Project Content

Figure 6.89 Generate Project Content

3. Select the drop-down menu next to the clock icon and choose [BANK1].

AN
Proje ~ 1BANKD

s 2 BANK] §

Figure 6.90 Change the Secondary project configuration to BANK1

4. Click the build button (hammer icon) to build the Secondary project for BANK1.

e e L LT [P B IR LR A e T Ee T paan [Ty

| ®4&F: = | = Q-

Project Explort Build "BANK1' for project 'RZT2H_EVB_ESC_ETG5003_CR52_Dual_Secondary’ 1
5 1% RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary

«[1- RZT2H_EVB_ESC_ETG5003_CR52_Dual_Secondary [BANK1]| Stacks C
5 # Binaries
Figure 6.91 Build the Secondary project for BANK1
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5. Select the drop-down menu next to the clock icon and choose [BANKO].

Figure 6.92 Change the Secondary project configuration to BANKO

6. Click the build button (hammer icon) to build the Secondary project for BANKO.

e &) wlmn® s Q-

Project Bxplore Build 'BANKD' for project 'RET2ZH_EVB_E SC;ETGiC'C'E_C R532_Dual_Secondary’
s =% RZT2H_EVB_ESC_ETG3003_CR52_Dual_Primary

/[l RZT2H_EVB_ESC_ETG5003_CR52_Dual Secondary [BANKO] Stacks
[T -
Figure 6.93 Build the Secondary project for BANKO
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6.3.2.3 Primary Core Second Building

1. Open configuration.xml in the Primary project to launch the FSP Smart Configurator.

v == RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary [BANKD]
» [al Includes
3 = script
|i§3 configuration.xml|

|| RET2H_EVB_ESC_ETG5003_CR32_Dual_Primary Debug_BAMNKD.launch

B e s T T e e i s T T [ o A RIS L [

Figure 6.94 Open Primary configuration

2. Select the BSP tab and open [Properties].
Navigate to the following list to change the value of [LDR_ADDR_NML] for BANK1.

Table 6.22 Setting LDR_ADDR_NML for BANK1

Target device The value of [LDR_ADDR_NML]
RZ/T2M RSK, RZ/T2ME RSK | 0x60200060
RZ/T2H EVB, RZ/N2H EVB 0x50200060

Surmmary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components
] Properties [*] Problems

RZT2H Evaluation Board (x5PI11 x1 boot mode)

Property Value
» ROADIGOTIMA4AGEG
» RZT2H
w R T2H Evaluation Board (x5P11 x1 boot mode)
~ Parameter information for the loader

Settings

v CR52
CACHE_FLG 0x00000000
WRAPCFG_V 0x00000000
COMCFG_V 0x00000000
BMCFG_V 000000000
RESTORE FLG 0x00000000

1 LDR_ADDR_NML 050200060 |
LDR_SIZE_NML 0x00006000

Figure 6.95 Setting for BANK1 (This is the example of RZ/T2H EVB)

3. Click "Generate Project Content" to generate the FSP code.

()]

Board Support Package Configuration
PP g 9 Generate Project Content

Figure 6.96 Generate Project Content
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4., Select the drop-down menu next to the clock icon and choose [BANKO].

| B R -iv]
Proje 1 BAMED

= 2 BAMET

Figure 6.97 Change the Primary project configuration to BANK1

5. Please clean the BANK1 Primary project.

b
> 3%, Binaries MNew
» [p Includes Go Into
r I
Renesas F3F J
Build Project
Clean Project

Figure 6.98 Clean the Primary project to BANK1

6. Click the build button (hammer icon) to build the Primary project for BANK1.

s &} = | Q-

= N = rTT o)

Project Explore~—- : :
" Build 'BANKI' for project 'RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary’ |

L RZT2H L
[ — - — Board !

« 2P Binariec

Figure 6.99 Build the Primary project for BANK1

7.  Open configuration.xml in the Primary project to launch the FSP Smart Configurator again.

v == RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary [BANKD]

> [a Includes
¥ [= script
|if—":3 configuratiﬂ-n.xml|
|| RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary Debug_BAMNKD.launch

[ o A RIS L [

L T o T T e e N T s Lt T

Figure 6.100 Open Primary configuration
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8. Select the BSP tab and open [Properties].
Navigate to the following list to change the value of [LDR_ADDR_NML] for BANKO.

Table 6.23 Setting LDR_ADDR_NML for BANKO

Target device The value of [LDR_ADDR_NML]
RZ/T2M RSK, RZ/T2ME RSK | 0x60100060
RZ/T2H EVB, RZ/N2H EVB 0x50100060

5] Properties [%] Problems

RZT2H Evaluation Board (x5P11 x1 boot mode)

Settings Property Yalue
» ROADSGOTTMAAGEG
» RZTZ2H
s RZT2H Evaluation Board (x5P11 x1 boot mode]
~ Parameter information for the loader

v (RS2
CACHE_FLG 0xD0000000
WRAPCFG_YV 0x00000000
COMCFG_V 0xD0000000
BMCFG_V 0xD00D0000
RESTORE FLG 0xD0000000
| LDR_ADDR_NML 0x50100060 |
LDR SIZE NML 0x00006000

Figure 6.101 Setting for BANKO (This is the example of RZ/T2H EVB)

9. Click "Generate Project Content" to generate the FSP code.

Board Support Package Configuration ot

Generate Project Content

Figure 6.102 Generate Project Content

10. Select the drop-down menu next to the clock icon and choose [BANKO].

Figure 6.103 Change the Primary project configuration to BANKO
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11. Please clean the BANKO Primary project.

LT
) #&P Binaries Mew
5 it Includes Go Into
r e
Renesas rar J
Build Project
Clean Project

Figure 6.104 Clean the Primary project to BANKO

12. Click the build button (hammer icon) to build the Primary project for BANKO.

B2 A R N

Project Explorer  Byild 'BANKO' for project 'RZT2H_EVB_ESC_ETG5003_CRS52_Dual_Primary’ L
v |5 RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary [BANKO

= S = = ryl . Board Su

% il Includes

Figure 6.105 Build the Primary project for BANKO
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6.3.2.4 Debug and Download for Dual Core

1. Select the drop-down menu next to the debug icon and choose [Debug Configurations...].

-] -

Debug As >

Debug Configurations...

Organize Favorites...

Figure 6.106 Select the drop-down menu

2. Under [Renesas DBG Hardware Debugging],
select [RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary BANKO] and click [Debug].

@ Debug Configurations

Create, manage, and run configurations

S REX BT
type filter text

[€] C/C++ Application

Mame: RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary BANKD

Main | %5 Debugger| = Startup . Source| [[] Commaon

o Project:
[€] C/C++ Remote Application
EASE Script RZTZH_EVB_ESC_ETG5003_CR52_Dual_Primary Browse...
[c] GDB Hardware Debugging C/C++ Application:
9 GDE Simulator Debugging (RH850) BANKO/RZT2H_EVE_ESC_ETG5003_CR52_Dual_Primary.elf
R Launch Group
w gl Benecae GOB Hardua Ellebuoaing Variables... Search Project... Browse...
|[c ] RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary BAMKO | Build (f required) before launching
o RETZH_EVE_ESC U0s_UR3Z_Dual_Frimary BANE
E RZT2H_EVB_ESC_ETG3003_CR52_Dual_Secondary BANKD Build Configuration: Select Automatically e
[E7] RZT2H_EVB_ESC_ETG5003_CR52_Dual_Secondary BANK1 . . .
E Renesas Simulater Debugging (RX, RL7E) (_) Enable auto build () Disable auto build
O Use workspace settings Configure Workspace Settings...
] ) Revert Apply
Filter matched 12 of 14 items

@

Figure 6.107 Select Primary Debug Configuration

Note) A perspective switch dialog will appear. Switch to the debug perspective.

& confirm Perspective Switch X

o 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

=

Figure 6.108 Select the drop-down menu
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3.

The project program will be downloaded to flash memory, and debugging will be started.
Push again the triangle next to the [Debug] button, and [Debug Configurations].

Select [Renesas DBG Hardware Debugging] —
[RZT2H EVB ESC ETG5003 CR52 Dual_Secondary BANKO] item, then press [Debug].

Q Debug Configurations

Create, manage, and run configurations

IFREX| B Y- Name: RZT2H_EVB_ESC_ETGS5003_CR52_Dual_Secondary BANKD

type filter text [Z] Main| %5 Debugger| = Startup | =] Common E - Source
[E] C/C++ Application Project:
[E] C/C++ Remote Application '
EASE Script RZT2H_EVB_ESC_ETG5003_CR32_Dual_Secondary Browse...
[c] GDB Hardware Debugging C/C++ Application:
[E9 GDB Simulator Debugging (RH330) BANKD/RZT2H_EVB_ESC_ETGS003_CRS2_Dual_Secondary.elf
R Launch Group
w [£7 Renesas GDB Hardware Debugging Variables... Search Project... Browse...
[E7] RZT2H_EVB_ESC_ETG5003_CR52_Dual_Primary BANKD

Build (if required) before launching

[c7] RZT2H_EVB_ESC_ETG5003_CR52_Dual_Secondary BANKO
LA o oL o e e T L T

[£7] Renesas Simulator Debugging (RX, RL73) el pabisautolbuilc

Build Configuration: Use Active

() Disable aute build

O Use workspace settings Configure Workspace Settings...

] ) Revert Apply
Filter matched 12 of 14 items -

Figure 6.109 Select Secondary Debug Configuration

Note). The following dialog will appear, so click [No].

@

!' A Renesas GDB debug session is already active.

Do you want to terminate all currently active debug sessions before starting the new
session? (Note: Selecting No may result in unstable debug functiconality)

[[]Remember my decision

l Yes l I No I Cancel

Figure 6.110 Already active dialog

Note). The following dialog will appear again, so click [Yes].

The device (ROA09G077M44_CR52_1) set in the launch configuration does not match
% thetarget device (ROA0SG087M44GBG) set in the project. The launch may not
function correctly.

Do you wish to proceed with the launch?

Figure 6.111 Proceed with launch dialog
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4. The Secondary project program will be downloaded to RAM, and debugging will be started.
Press the "Resume" button on the primary and secondary project to start debugging the source code.

Refactor

® |

g

Ni

€

Figure 6.112 Resume button
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7. Demonstration of the Sample Application

Start TwinCAT3 by using the procedure described below,
From the start menu, select [Beckhoff] — [TwinCAT3] — [TwinCAT XAE (VS2013)].

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

7.1 Scanning /O Devices
» (Scan for devices): Under solution explorer -> 1/0 -> Devices, select ‘Scan’ as in Figure below.

Solution Explorer * I X
SE-o-a|p=
Search Solution Explorer (Ctrl+:) D~

fal Solution TwinCAT Project31' (1 project)
4 o] TwinCAT Project3
b [ sysTEM
[ MOTION
PLC
5| SAFETY
E C++
VISION

ANALYTICS
Y 110

#*.

ﬁ:I Mappings 1 Add MNew Item... Ins

+ . )

i Add Existing Hem... Shift+Al+ 4
Rename

Add New Folder...
Export EAP Config File

T
“u,  Scan

Paste Ctrl+V
Paste with Links

Figure 7.1 Scan devices

2. (Selecting port): EtherCAT port will be displayed as below. Select and press OK.

Solution Explorer v B X

@E-o-8| p=

Explorer (Ctil+ Do~
:;: Solution TwinCAT Project25 (1 project)
h‘ T@inCAT Project25 2 new |/O devices found b 4
b i@l SYSTEM
i MOTION bbbt 0B ON Protocol) 1 —HsF 2 (Forinet Vitual Ethemet Adapter (] _OK
B rLC l | Device 3 (EherCAT) IH =t 24k 4 (Realtek USE GbE Family Controller #]
) SAFETY i
H C++
&l anaLyTIcS S
4 8 1/0
Unselect All

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

>

| Mappings

Figure 7.2 EtherCAT port is displayed
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 SubDevice.

Solution Explorer

»earch >olution expl

4 Ll TwinCAT Project25
> @l sysTEm
(&8 MOTION
B8 rLC
| SAFETY
M C+
@l anavyTics
4 i 1/0
4 7. Devices

&% Mappings

QE- o~ p=

; Solution TwinCAT Project25’ (1 project)

b =% Device 3 (EtherCAT)

TcXaeShell

0 Scan for boxes

Figure 7.3 Scan SubDevice

4. (Activate SubDevice): The SubDevice is listed in the boxes. Click [Yes] on [Activate free run] dialog box.

Solution Explorer
Q& o-8| p=]

Search Solutior

5 Solution TwinCAT Praoject25’ (1 project)
4 TwinCAT Project25
b @l sYSTEM
= MOTION
Bl riC
(83 SAFETY
M C++
& AnavyTics
4 @ o
4 "L Devices
4 =% Device 3 (EtherCAT)
@ Image
*® Image-Info
2 SyncUnits
b Inputs
b Wl Outputs
b @ InfoData
b @ Box 1 (PFFFFFFFF RFFFFFFFF)

2% Manninns

TwinCAT Project25 ® X

Name; -Dewce 3 (EtherCAT)
Object Id: |0«03010030

Type: EtherCAT Master

Comment:

General Adapter EtherCAT Online CoE - Online

TcXaeShell

0 Activate Free Run

Figure 7.4 Activate Free Run
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7.2 Updating EEPROM Data

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

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

2. Click the [Advanced Setting] button.

3. Select [ESC Access] — [EEPROM] — [Hex Editor].
4. Select [Download from List]

5. Select the ESI according to the following list.

Table 7.1 Select the ESI

Target device ESI
RZ/T2L-RSK Renesas EtherCAT RZ/T2 ETG5003 2port
RZ/T2M-RSK, RZ/T2ME-RSK, RZ/T2H EVB Renesas EtherCAT RZ/T2 ETG5003 3port
RZ/N2L-RSK, RZ/N2H EVB Renesas EtherCAT RZ/N2 ETG5003 3port

6. OK and Download.

TwinCaT Projectos = [

General | EtherCAT IDC Process Data Startup CoE - Online Online

Ty:!;b [Renesas EtherCAT RZ/T2 \
Pr sion: | 2048 / 256 ‘

awomcadss o] ]
EtherCAT Addr: [ |[TiEH) = I | Advanced Settings... | I-_/
Identification Value: |0 =
Previous Port: Master
Advanced Settings X
5 General Hex Editor
Behavior
Timeout Settings 0000 80 OE 44 EE 10 00 00 00 00 00 00 00 00 00 CB 00 ..Duvvveeeennnn.
\dentification 0010 66 07 00 00 00 08 00 00 00 OL 00 00 00 00 00 00 £

EMMU / SM 0020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0030 00 10 80 00 €0 10 €0 00 04 00 00 00 00 00 00 00 ....
0040 00 00 00 00 00 00 00 00 00 00 00 00 Q0 00 00 00 .

#- Mailbox 050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 .

11 Distributed Cloc E[oso 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 .

B Acce 070 00 00 00 00 00 00 00 00 00 00 00 00 OL 00 OL 00 ....
0080 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

0080 FF 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 FF .
Enhanced Link De  |00B0 FF FF FF FF FF FF FF FF EF FF FF FF FF FF EF EF .
i 00CO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .
00D0 FF EF EF EF FF FF FF FF EF FF FF FF FF FF FF EF ....
Fple 00EQ FF FF FF FF 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 FF

Memory

Init Commands

ontigured Statiol

E|/

: Cd

h Y

Download Read from File... Download from List..

Upload Write to File...

( , L

Figure 7.5 Download ESI to EEPROM
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7. Apply the ESI file settings.
Select the device and remove it.

Solution Explorer

TwinCAT Project2d + X

@o- o-&| "’:‘ General Adapter EtherCAT Q
Search Solution Explorer (Ctrl+
557 Solution "TwinCAT Project25' (1 project) Name: |Device 3 (Ethe
4 Ll TwinCAT Project25
1 Object Id: 0x03010030
b @l sYSTEM e l
i MOTION Type: | EtherCAT Mas
Bl Fic )
(8} SAFETY Comment:
N Ces
& anaymics
4 o
4 "% Devices
4 ma Device 3 (N
rv s 1 Add New ltem... Ins
*8 |mage *3  Add Existing ltem.. Shift+Alt+A  Jisabled
2 syncld X Remove Del
b Inputs
Change Netld...
b Wl Outpu
b BN InfoD: Save Device 3 (EtherCAT) As..
b @ Box1 Append EtherCAT Cmd
8 iaic ]

Figure 7.6 Remove the device to reflect

8. Scan the device again.

If the desired ESI file is displayed, it is correct operation.

4 I,ﬂ:]

P ﬂé Devices
4 == Device 1 (EtherCAT)

+l
o+
@
o+
2 SyncUnits

Image
Image-Info

Inputs

B Outputs
3 InfoData

Rl o

L

a< Box 1 (Renesas EtherCAT RZ/T2 ETG5003 3port)

@ Mappings

Figure 7.7 The desired ESI file (This is the example of RZ/T2H)
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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 type as binary.

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 RZ/x2x (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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7.3 File over EtherCAT Profile check

In this chapter, check the operation of the File over EtherCAT(FoE) profile.
Follow the steps below to rewrite the firmware.

Note: When debugging, the operation of FoE will be failure.

Stop debugging, push the reset button on board to reset RZ/x2x microprocessor.

7.3.1 Confirm initial version

1. Confirm [Index 1018:0 Identify Object] on the [CoE-Online] tab.

2. Confirm [1018:03 Revision Number] is 0x00000300. At this time, BankO is running.
Confirm [5000:00 Firmware Writable Bank] is 0x01. At this time, you can do firmware update to BANK1.

Note) When using the sample for RZ/T2L-RSK, the revision number is 0x00000200.

Solution Explore S R ———

AE-o-a|p-

Search Solution Explorer (Ctrl+:)
] Solution "TwinCAT Project30" (1 project)
4 1) TwinCAT Project30

b SYSTEM

b MOTION
PLC
(43| SAFETY
C++
(& anaLymcs
4 1/0

4 L Devices

4 == Device 5 (EtherCAT)
+B image

*B Image-Info
B 2 SyncUnits
3 Inputs
b [l Outputs
b G loioDaiz

General EtherCAT DC Frocess Data Fle

Slots  Startupd CoE - Online § Online

Update List L Auto Update || Single Updite || Show Ofine Data

Advanced... |

Add to Startup..

Online Data / Module OD (A0E Port) El

Index Mame

1003 Manufacturer Hardwgpé Wersion
1004 Manufacturer Sg
—-1012:0 Iden tity Obie,
1018:01  “Wendor
1018:02 Pro
10203

are Wersion

vision Mumber

Serial Mumber

Error Settings
Timastamp Object
cspsfosy RAFDO Mapping
czp RxF0O WMapping

czv RxF0O WMapping
cspfosy TAFDO Mapping

I ] ig Box 1 (|

czp T+PDO Mapping

P a® Module 1 (csp - axis)
P a® Module 2 (csv - axis)
I [ WcState
> @ InfoData

&% Mappings

czy T+PDO Mapping

Syne Manager Communication Type
RAFPDO Assign

T=FDO Assign

SM output parameter

SMinput parameter

Firmware Writable Bank

Error Code

Control Word

Chodiis Mieed

Flags
RO
RO
RO
RO
RO
RO
RO
RO
R'WF
RO
RO
RO
RO
RO
RO

RW
RW
RO
RO
RO
RO F
RWF

ono

alue

10
20

>4¢

000000766 (1834)

Comurcen

000000000 (0)
8¢
Oxabd?7cT58ebfEac (7
»5¢

>10¢

»8¢

>58¢

104

>8¢

>4<

22 <

20 <

»32¢

R TR

0000 ()
0000 ()

A A0 FARALY
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7.3.2 Firmware update
1. Select [Online] tab.

2. Press the [Init] — [Bootstrap] button to transition to boot mode.

wincaT projeczs = [

General EtherCAT DC Process Data Plc Startup CoF - Online Online

State Machine

Port C:

I Init I IBcUtstrap I
Current State: BOOT
Pre-Op Safe-Op
Requested State: BOOT
Op Clear Error
DLL Status
Port A: Carmier / Open
Port B: No Carrier / Closed

No Carrier / Closed

File Access over EtherCAT

3. Click the [Download] button and select the following download file for BANK1.

Table 7.2 Select the download file for BANK1

Target device IDE Download file

e?studio {Project folder\BANKT\ECATFW_RZT2L_BO01.efw
RZ/T2L-RSK

EWARM {Project folder\BANK1\Exe\ECATFW_RZT2L_B01.efw
RZ/T2M-RSK, e?studio {Primary Project folder\ BANKN\ECATFW_RZT2M_B01.efw
RZ/T2ME-RSK EWARM {Primary Project folder\ BANK1\Exe\ECATFW_RZT2M_B01.efw

e?studio {Primary Project folder\BANKN\ECATFW_RZT2H_B01.efw
RZ/T2H EVB

EWARM {Primary Project folder\ BANK1\Exe\ECATFW_RZT2H_B01.efw

e?studio {Project folderA\BANKT\ECATFW_RZN2L_B01.efw
RZ/N2L-RSK -

EWARM {Project folderA\BANK1\Exe\ECATFW_RZN2L_B01.efw

e?studio {Primary Project folder\BANKT\ECATFW_RZN2H_B01.efw
RZ/N2H EVB

EWARM {Primary Project folder\ BANK1\Exe\ECATFW_RZN2H_B01.efw

4. Attributes of the update file are displayed, but if there are no changes, leave them.

Edit FoE Mame

String:
Hex:

Length:

Pazzword [hex]:

e
ECATFW RZMZH_B0OD
45 43 41 54 45 57 5F 52 54 4E 32 48 5F 42 3( Cancel
16
00000000

5. After the download is complete, press the [Init] button.
EVB board will be software reset and the program will restart.
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7.3.3 Check for updated version

1. Check the downloaded firmware.
Confirm that the [1018:03 Revision Number] is 0x00000301 on the [CoE-Online] tab. At this time, bank1
is running.
Confirm [5000:00 Firmware Writable Bank] is 0x00. At this time, you can do firmware update to bankO.

Note) When using the sample for RZ/T2L-RSK, the revision number is 0x00000201.

1 H H FCEE

+

Inde:

1003

1004

1012:0
10180
1012:02
1018:02
1012804

10F1:0

10F3

1600:0

1601:0

1602:0

1 ADO:0

1.A01:0

1A02:0

1 G000

10120

12130

o320

12330

5000

GO3F

G040

Mame

Manufacturer Hardware Warsion
Manufacturer Software Wersion
Iden tity Object

weandor D

Froduct Code

Revision MMumber

Serial Mumber

Error Settings

Timestamp Object

cspsfoov RyPDO Mapping

c=p R=P00O Mapping

c=v R=PD0O Mapping

cspsfosy TAFDO Mapping

csp T=PDO Mapping

csw T=PD0O Mapping

Sync Manager Communication Type
RxFD0 Assien

T+FDO Assign

Shd output parametear

Shinput parameter

Firmmare Writable Bank

Error Ciode

Con tral YWord

Flags

RO
RO
RO
RO
RO
RO
RO
RO
R%F
RO
RO
RO
RO
RO
RO
RO
R
R
RO
RO
RO
RO P
R%F

walue

10
an

3 e

Q00000766 (12940
000000411 (22210

Q000003 0 I.‘,TES:II

00000000 (0]
R
Dabd2811 cOcBab31 (FT3818767 ..
»6 <

10

I

»5 <

10

>9g

R

2L

>0

b

a0

00 (0 |

00000 (0]
Q0000 (00

Note:

When updating to bank0, use the following efw file.

Table 7.3 Select the download file for BANKO

Target device

IDE

Download file

RZITIL-RSK e’studio {Project folder\BANKO\ECATFW_RZT2L_B00.efw
EWARM {Project folder}\BANKO\Exe\ECATFW_RZT2L_B00.efw
RZ/T2M-RSK, e?studio {Primary Project folder\ BANKO\ECATFW_RZT2M_B00.efw
RZ/T2ME-RSK EWARM {Primary Project folderN\BANKO\Exe\ECATFW_RZT2M_B00.efw
RZIT2H EVB e’studio {Primary Project folder\BANKO\ECATFW_RZT2H_B00.efw
EWARM {Primary Project folder\BANKO\Exe\ECATFW_RZT2H_B00.efw
e?studio {Project folder\BANKO\ECATFW_RZN2L_B00.efw
RZ/N2L-RSK
EWARM {Project folder\BANKO\Exe\ECATFW_RZN2L_B00.efw
RZIN2H EVE e’studio {Primary Project folder\BANKO\ECATFW_RZN2H_B00.efw
EWARM {Primary Project folder\BANKO\Exe\ECATFW_RZN2H_B00.efw
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8. Software Specifications
8.1 The details of updating the Firmware
The sample program can be used to update the firmware of the SubDevice as described below.

A SubDevice vendor is able to provide an updating firmware file and password to a user, while the user is
able to download the firmware to a SubDevice by using the FoE from a MainDevice such as TwinCAT.

The file for updating the firmware has a checksum, which allows checking the validity of received data.

The updated firmware is written to a different area from that for the factory-default firmware in the serial flash
ROM. After the update, the user application program in the form of the updated firmware is loaded to the
ATCM to run through the sequence of booting.

If updating fails, restoration of the firmware written at the time of shipment is possible.
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8.1.1

Procedure for Updating the Firmware

This section describes the procedure for updating the firmware for a SubDevice and operations of the
EtherCAT MainDevice and SubDevice during the procedure. “Function” in the table shows which program is
used to implement the corresponding SubDevice operation.

Table 8.1 Procedure for Updating the Firmware

Function
. FW
No Master/User SubDevice FwW
SSC | boot
updater|
loader
1 [Requset BOOT [Confirm BOOT | v |
Download new SubDevice FW
(1) Check filename v
2 Download new SubDevice FW |(2) Check password v
(3) Compare checksum of receiving data
(4) Write file data to serial flash v
3 [Update SiI | ] v
Reboot
4 |Request INIT (1) download new firmware to internal RAM v
(2) Start new FW v
5 |Request PREOP |Check if Sl and firmware match | v |
6| [Confirm PREOP | v |
7 |User: Check firmware version
8 |Request SAFEOP Confirm SAFEOP v
9 |Request OP Confirm OP v
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1. Request the BOOT state.

Make the transition to the BOOT state for execution of the FoE.

2. Download new SubDevice firmware.
Download the new updating firmware from the MainDevice.

The SubDevice checks if (1) the flename and (2) the password are correct. If they are correct, it (3)
compares checksum of receiving data with calculated checksum and (4) writes data to the serial flash
ROM.

3. Update the EEPROM.

Write the revision number of the new firmware to the EEPROM.

4. Request the INIT state.

After the transition from the BOOT to the INIT state, the SubDevice is rebooted, and (1) downloads the
program code from the serial flash ROM to the internal ROM then (2) operates with the new firmware.

5. Request the PREOP state.

Check if the revision number in the EEPROM matches that of the firmware.

6. Confirm the PREOP state.
Confirm the transition to the PREOP state.

7. User: Check firmware version.

The user can check whether the firmware has been updated to the new version by reading the value at
0x100A through the CoE object.
The user can check the revision number by reading the value at 0x1018:03.

8. Request the SAFEOP state.
Make the transition to the SAFEOP state.

9. Request the OP state.
Make the transition to the OP state.
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8.1.2 Hardware Configuration of the Sample Program

8.1.2.1 Booting from the Serial Flash ROM

To start the boot loader in the serial flash ROM, booting must be set to select xXSPIx boot mode (x1 boot

serial flash).

8.1.2.2 Memory Map of Serial Flash ROM

Usage of the serial flash ROM is divided into three different areas.

Table 8.2 Classification of the Serial Flash ROM Areas

Address Range
RZ/N2L
RZ/T2H Name (Size) Description
Rz/T2M RZ/T2L
RZ/N2H
Rz/T2ME
6000_0000H 6800_0000H | 5000_0000H Boot loader Parameter area for the boot loader
to to to parameter area | to be referred to by the boot function
6000_FFFFH 6800_FFFFH | 5000_FFFFH (64 KB) of the RZ/x2x
6010_0000H 6810_0000H | 5010_0000H BANK 0 area Factory-default firmware area to be
to to to (1MB) written by a serial flash ROM writer,
601F_FFFFH | 681F_FFFFH | 501F_FFFFH ICE, etc.
6020_0000H 6820_0000H | 5020_0000H BANK 1 area Updating firmware area to be
to to to (1MB) written by the FoE
602F_FFFFH | 682F _FFFFH | 502F FFFFH
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Figure 8.1 Memory Map shows the memory map of the serial flash.

Serial Flash ROM

6000_0000H

6010_0000H

601F_FFFFH

6020_0000H

602F_FFFFH

Boot loader parameters

BANKO

Loader parameters

Loader program

Loader program variables

User application program

User application program
variables

- BANKO (1MB)

BANK1

Loader parameters

Loader program

Loader program variables

User application program

User application program
variables

— BANK1 (1MB)

Figure 8.1 Memory Map (This is the example of RZ/N2L)
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8.1.2.3 Overview of Bank 0 Boot Operations

This following describes operation for booting the factory-default firmware written to bank 0 through the
procedure illustrated in Figure 8.2 BANK 0 Boot Operations.

The boot function of the RZ/N2H

(1) refers to the values in the boot loader parameter area,

(2) transfers the loader program in bank 0 to the BTCM (or SystemRAM), and then.

(3) hands processing to the loader program.

After initializing the various stack pointers, the loader program

(4) transfers the loader program variables to the BTCM (or SystemRAM) and makes settings for peripheral
modules, etc.

It also refers to the values in the boot loader parameter area,

(5) transfers the user application program to the System RAM (or ATCM), and then.

(6) hands processing to the user application program.
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RZ/T2, RZN2
Ir ______ Boot function (T[T
b T !
1
: 1 1 Serial Flash ROM
v :
1 ; 1
P! ')
1 : r - - - —-|- - p]"BANKO:loader parameters
| L - P XSPI
1
1
1
: BANKO
| BTCM (or SystemRAM)
: Loader parameters
: BANKO loader program ()
I 3) variables < (2)
(I d r----F--1-@:. Loaderprogram
1
1
BANKO-loader-program & ---F--1---
Loader program variables
(6) SystemRAM (or ATCM)
(5) User application program
L J
BANKO
user application <
program (5) User application program
@ variables
BANKO user application BANK1
program variables <
Non-programmed
Figure 8.2 BANK 0 Boot Operations
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8.1.2.4 Overview of Operation for Updating Firmware in Bank 1

The following describes operation for updating the firmware by using the FoE while a user application
program is running from the System RAM, with the procedure illustrated in Figure 8.3, Operation for
Updating the Firmware in Bank 1.

(1) The MainDevice sends the filename and password of the binary file for the updating firmware at the
opening of the FoE, so check if the prefix of the filename and the password are correct. If they are
correct, reception of binary data starts.

(2) Erase the boot loader parameter area at the beginning of the serial flash ROM.

(3) If the firmware update is interrupted for any reason, copy the BANKO loader parameters to the boot
loader parameter area so that the factory firmware can be started.

(4) One sector (64 KB) is erased from the address where bank 1 starts. During erasure, the busy status
indicator is returned so that the MainDevice does not reach the timeout time.

(5) Data are received on completion of the erasure. The checksum attached to the received data is
compared with the calculated. The data are stored in the reception buffer allocated for the storage of
user application program variables in the System RAM. The data in the reception buffer are written to
the serial flash ROM every time one page (256 bytes) of data is accumulated. An ACK packet is
returned to the MainDevice.

On completion of writing one sector of data, erase the next sector (Figure 8.3-(5) in the figure).

(6) Repeat step 3 until writing all receiving data ends.

(7) Erase the boot loader parameter area at the start of the serial flash ROM.

(8) Copy the bank 1 loader parameters to the boot loader parameter area (Figure 8.3—(8) in the figure).

(9) Update the revision number in the SIl memory to the revision number of the updating firmware.
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RZ/T2, RZN2
Boot function
Serial Flash ROM
XSPI
—_ BANK1 loader parameters
-
I
! BANKO
BTCM (or SystemRAM) |
i Loader parameters
BANKO loader program .
variables |
| Loaderprogram
BANKO-loader program I
| Loader program variables
(8)
SystemRAM (or ATCM) I
i User application program
I
BANKO I
user application program — T | User application program
i | variables
I I
I I BANK1
BANKO user application | |
program variables | —| + - 4@ Loader parameters
I
i Loader program
I
i Loader program variables
I (5)
1 —=
User application program
User application program
variables
Figure 8.3 Operation for Updating Firmware in Bank 1
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8.1.2.5 Overview of Operations to Reboot from Bank 1

The following describes operation from writing of the updating firmware to bank 1 until rebooting, with the
procedure illustrated in Figure 8.4, Operations to Reboot from Bank 1.

After updating of the firmware in bank 1 has been completed normally,
The user application program operates rebooting by software reset.

The following describes operation for booting from bank after rebooting, with the procedure illustrated in
Figure 8.4.

(1) The boot function refers to the values in the boot loader parameter area,

(2) transfers the loader program in bank 1 to the BTCM, and then.

(3) hands processing to the loader program.

After initializing the various stack pointers, the loader program

(4) transfers the loader program variables to the BTCM and makes settings for peripheral modules, etc.

It also refers to the values in the boot loader parameter area,

(5) transfers the user application program to the System RAM, and then.

(6) hands processing to the user application program.
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RZ/T2, RZN2
:- ______ Bootfuncion [~~~ [~ """ —:
1 r== 1
1
N X Serial Flash ROM
1 : 1
1 1
1 J 1
1 ' (1)
: 0 L - ——-—-|-Pp| BANK1 loader parameters
. L-Pp XSPI
1
1
1
1
1 BANKO
X BTCM (or SystemRAM)
| Loader parameters
: BANK1 loader program (4)
1 (3) variables <
boscssq™ Loader program
(2)
BANK1 loader program q----{-------- o
: Loader program variables
1
1
1
1
()  SystemRAM (or ATCM) :
: User application program
1
1
1
1
BANK1 1
user application program < :
1 User application program
: variables
1
1
1
BANK1 user application : BANK1
program variables < 1
1
| Loader parameters
1
1
1
“4--- ® Loaderprogram
@cLoader program variables
(5) ‘Jser application program
(5) User application program
variables
Figure 8.4 Operations to Reboot from Bank 1
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8.1.3 Loader Parameters

Table 8.3 shows the loader parameter information for switching the bank area to be executed.

Table 8.3 Loader Parameter Information in xSPI boot mode

Address
RZ/N2L L
Parameter Name Rz/T2H Description
RZ/T2M Rz/T2L
RZ/N2H
RZ/T2ME
LDR_ADDR_NML | 6000_0014H | 6800_0014H | 5000_0014H | Sets the address where the loader program
starts.
8.1.4 Constants
Table 8.4 Constants Used in the Sample Program
Constant Name Setting Description
RZ/N2L
Rz/T2H
Rz/T2M Rz/T2L
RZ/N2H
RZ/T2ME
FW_UP_PAGE_SIZE (256) Page size of the serial flash ROM
FW_UP_LDRPRM_ADDR (0x60000000) | (0x68000000) | (0x50000000) | Loader parameters address
FW_UP_LDRPRM_LDR_ADDR (0x60000014) (0x68000014) | (0x50000014) LDR_ADDR_NML address
FW_UP_APPLI_ID_OFFSET RZ/N2L: (0x00000050) | (0x00080900) Application identifies information
(0x00000050) placed address
Other:
(0x00080900)
FW_UP_BANKO_ADDR (0x60100000) | (0x68100000) | (0x50100000) | Address where bank O starts
FW_UP_BANK1_ADDR (0x60200000) (0x68200000) | (0x50200000) Address where bank 1 starts
FW_UP_MIRROR_OFFSET (0x20000000) | (0x20000000) | (0x00000000) | xSPIx Mirror space minus offset value
for Cortex-R52
(None) (None) (- 0x10000000) | xSPIx Mirror space minus offset value
for Cortex-A55
FW_UP_APPLI_SIZE (0x00100000) Bank area size (1MB)

8.1.5 Functions

The tables below list the functions related to the boot loader and updating of the FoE firmware.

Table 8.5 List of Functions Related to Updating of the FoE Firmware

Function Name

Outline

BL_Start Handles processing to start the transition from the INIT to the BOOT state.
BL_StartDownload Handles processing to start downloading the FoE file data.
BL_Data Handles processing to receive the FoE file data.

BL_Data_write

Handles processing to write the file data to the serial flash ROM.

BL_SetRebootFlag

Sets the reboot flag.

BL_CheckRebootFlag

Checks the reboot flag.

BL_Reboot

Reboot processing (BOOT -> INIT)

RO1AN8277EJ0400 Rev.4.00
Apr. 13, 2026

RENESAS

Page 99 of 118




RZ/T2, RZ/N2 Quick Start Guide: EtherCAT ETG5003 SubDevice Software

9. Appendix
9.1 Appendix A : A point of caution when using SSC Tool
2¢ When opening SSC Tool

1. Please 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 may be displayed.
Please select [No] to not check for updates.

Updates *

Check for updates?

[] #pply on each start Yes

Figure 9.1 The update window

X Regarding SSC Tool settings

3. Please go to [Tool] > [Options] to confirm SSC Tool settings.

B8 EtherCAT Slave® - Slave Stack Code Tool —

File  Project | Tool | Help

v | Show Conflict Window
B * Options .13

Hard EEPROM Programmer o
- Hardware T Dezcription
- EtherGAT Application 3

AoE ADS over EtherCAT

plication aceapplh
ProcezzData L
ilbos applnterfaceh Ecatfppl EtherCAT application

- Compiler bootmode ESM EtherCAT State Machine
bootmode h
bootloaderapplc Bootloader Bootloader Sample

bootloaderapplh

ciad02apple Cidd02appl CiAd02 Sample Application
ciad02applh

coeapplc CoE G&M Application Profile over EtherGAT
coeapplh

Wergioh A

511
512
512
51
512
512
512
512
512
512 v

fdd Filels)

Figure 9.2 SSC tool main window
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o7y startup
[] Open last project

[] Check for updates

EtherCAT vendor information

4. Under the [Generic] tab, uncheck [Open last project] and [Check for updates].

Generic  Editar  Create Files  Configurations

Wendor name |F{enesas Electronice Corporation |

Vendor ID | 0x 766

Apply on new Projects

Cpen

Figure 9.3 Option settings (1)

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

Generic  Editor  Create Files  Gonfigurations

[] Add comments if obeolete code was skipped

|[] Create device description (ESD |

[] Greate documentation

Figure 9.4 Option settings (2)

6. Click [OK] to apply the updated settings.
This concludes with 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. Via Git for Windows (64bit)
2. Via MinGW Installation Manager

9.2.1 Via Git for Windows (64bit)
This section describes how to install patch via 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 to your system’s 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 Command Prompt, enter “where patch”.
If the path to patch.exe is displayed, the installation was successful.

e patch

Yheplata¥local ¥F rograms¥Git ¥usrb in¥patch.

Figure 9.5 Confirm patch.exe (1)
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9.2.2 Via MinGW Installation Manager
This section describes how to install patch.exe of MinGW.

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

https://osdn.net/projects/mingw/downloads/68260/mingw-get-setup.exe/

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

3. IfIt's 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”.

T MinGW Installation Manager

Installation Package Settings

| IEEEEREEI Packaee Inztalled Werzion

[] mingw-developer—toalkit-bin

] mingw32-base—bin .
[] mingws2-goc—ada-bin !
[] mingw32-gcc—fartran-bin !
[] mingws-goc—g++-bin !
[] mingw32-gcc-objc-bin !

b | ze—bin I

Unmark

I Mark for Installation I

Mark for Reinstallation
Mark for Upgrade

Mark for Rernoval

Figure 9.6 MinGW Installation Manager (1)

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

T MinGW Installation Manager

Installation Package Settings

Bazic Setup

Package Ihztalled YWersion

|:| mave—openssh-doc
ztem [] mevs-openssh-lic
MinW Libraries [] msvs-openszl-bin
MinGW Contributed D mave-openss-doc

MinGEW Autotools -
MSYS [] meys-openssl-lic

M55 Baze Svstem

W

MinGW Developer Toolkit Unmark

M5 System Builder [] meys-patch-lic Mark for Installation I
[ msys-perl-bin Mark for Reinstallation
E xi;z:gz:::ﬁ:ﬁl Mark for Upgrade
[] mevz—perl-lic Mark for Rernoval

M1 mave—perl-man

Figure 9.7 MinGW Installation Manager (2)
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5. Select “Apply Changes” in “Installation” in the above menu bar.

B MinGW Installation Manager

Package Settings

I Apply Changes

M=Ya
MZYS Baze Svstem
MinGW Developer Toolkit
MSY'S Svetem Builder

Cuit Alt+F4

Package

[] meys-openssh-doc
D mavs-openssh-lic
D meves-opensz-bin
D meys-openzs-doc
D meve-openszl-lic

E msys—patch-bin
D mavs—patch-doc
[] meys-patoch-lic

==

Figure 9.8 MinGW Installation Manager (3)

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

7. If “All changes were applied successfully; you may now clone this dialogue.” is displayed, Installing
patch.exe is succeeded.

8. Add the path to the installed patch.exe to the system environment variables.
For example, add the following path in the case of default path.
“C:\AMinGW\msys\1.0\bin”
After updating the system environment variables, restart your computer to apply the changes.

9. Start Command Prompt, enter “where patch”.
If the path to the installed patch.exe is displayed, there are no problem.

BN Select Command Prompt

I
L2 Ml

[ UEE ¥

Figure 9.9 Confirm patch.exe (2)
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9.3 Appendix C : How to Convert FSP Configuration from RZ/T2M to RZ/T2ME
»  Open the FSP configuration and the [BSP] tab.

FSP wersion: | 4.0.0 ~
Board: RSE+RZT2M (x5PI0 %1 boot mode) v i1y
Device: RIADTGOTIMZ4GEG

Core: CR52 0

RTOS: Mo RTOS

Figure 9.10 Open the FSP configuration

» Change [Board] from [RSK+RZT2M (xSPI0 x1 boot mode)] to [RSK+RZT2ME (xSPI0 x1 boot mode)].

Device Selection

F5P version: 4.0.0 w
Board: RSK+RATZM I:xSPID ¥1 boot mode) | .. By
Device:

Core:

RTOS: RZ/A3UL Custom User Bu:uard QSF'I Boot (e)(ecute In-D: Place)

Figure 9.11 Change the board

»  Open the [Clocks] tab. Change [CPUOCLK Mul x1] to [CPUOCLK Mul x4] and [CPU1CLK Mul x1] to
[CPU1CLK Mul x4], and [XSPI_CLKO0 12.5MHz] to [XSPI_CLKO 100MHz].

Clocks Configuration o
Generate Project Content
E7 Restore Defaults
L CLMAD Enabled ~ —= CLMAD error not masl -~ ‘->IKSPI_CLKD 100MHz I = PCLEM 100MHz
—> CLMAS3 Enabled w t Alternative clock: LOC ~ = XSPILCLK1123MHz  ~ [ PCLKL 50MHz
’ CLMAS3 error not mast ~ [ TCLK 100MHz [ PCLEKADC 25MHz
—= CLMAT Enabled v —= CLMAT errormask [ SCIOASYMCCLEK: 96ME -~ ‘BI CPUDCLE Mul x4 VI
. [ SCIASYMCCLE: 96ME -~ CPUDCLE 200MHz

= SCI2ASYMNCCLE: 96ME

£

o cPutclk Muld |

v
— CLMAZ Enabled v " SCIZASYNCCLK: 96ME CPUTCLK 800MHz
Figure 9.12 Change the clocks
»  Click the [Generate Project Content] button to generate the file for RZIT2ME-RSK.
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9.4 Appendix D : ESC MDIO Type setting
It can change the settings from the smart configurator to change the PHY settings and the number of ports.

This appendix shows how to change the PHY management interface from GMAC to ESC.
Initially, it was set to GMAC.

1. Change PHY settings.
Select each ether_phy stack. [Select MDIO type] — [ESC]

Stacks Configuration

Threads ‘D Remove -] g_ethercat_ssc_port EtherCAT S5C Port (rm_ethercat_ssc_port) Stacks

v & HAL/Common
49 g_ioport 1/0 Port (r_iepart)
47 Memory config check

4 g_ethercat_ssc_port0 EtherCAT 55C Port (rm_ethercat_ssc_port)

42 g_ethercat_ssc_port0 EtherCAT 55C Port (rm_ethercat_ssc_port) ®
A
I
4 g_ether_phyD Ethernet 4 g_ether_phy1 Ethernet & g_ether_phy2 Ethernet 4 g timerD Timer,
(r_ether_phy) (r_ether_phy) (r_ether_phy) Compare Match Timer
(r_cmt)
(i) @ @ @
A A A
I . T
. 3 g_ether_selectorl P g_ r_selector] 3 g_ether_selector2
Objects Ethernet emet Ethernet
(r_ether_selector) (r_ether_selector] (r_ether_selector)
® pic ®
Z

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

MEYTYES 8 = 8 Bconsde

[ Properties 2 Problems
Mo consoles to display at this time.

g _ether phy0 Ethernet (r_ether phy)

Settings  Property

AP Info Comman
~ Module g_ether_phyl Ethernet (r_ether_phy)

Mame g_ether_phy0

Channel 0

PHY-LSI Address 0

PHY-LSI Reset Completion Timeout (000020000

Flow Control Disable

Port Type (%) EtherCAT

Phy LS| type VSCa541

Do . actio MULL

Auto Negotiation GMAC

Speed

Duplex

Reset Port GMAC2

Reset assert time 15000

Figure 9.13 Change the MDIO type (1)

RO1AN8277EJ0400 Rev.4.00 Page 106 of 118

Apr. 13, 2026 RENESAS




RZ/T2, RZ/N2 Quick Start Guide: EtherCAT ETG5003 SubDevice Software

2. Change PHY management interface.
Change ETHER_GMACO setting to Disabled.
- GMACO_MDC: None
- GMACO_MDIO: None

Pin Selection = = 1%  Pin Configuration

Type filter text | Narne Value Lock
v Porte ~ Pin Group Selection Mixed
o Peripherals Operation Mede
Connectivity:CANFD v Input/Output e
Connectivity:ENDAT GMACD MDC
¥ Connectivity:ETHER_ESC Mene
Connectivity:ETHER_ESWM ] . tone
+ Connectivity:ETHER_ETH GMACO_PTPTRGT Mene
Connectivity: ETHER_ETHSW
w " Connectivity:ETHER_GMAC
ETHER_GMACD
+ ETHER_GMACT
ETHER_GMAC2
Connectivity: ETHER_HPSW
Connectivity:HD5L
Figure 9.14 Change the MDIO type (2)
Change ETHER_ESC setting.
> Inthe case of RZ/T2M, RZ/T2ME, RZ/T2L, RZ/N2L RSK
< ESC_MDC: P08 7
< ESC_MDIO: P09 0
» In the case of RZ/T2H, RZ/N2H EVB
< ESC_MDC: P21 4
< ESC MDIO: P21 5
Pin Selection = B 1%  Pin Configuration
Type filter text | MName Value Lock Link
o " ESC_I2CDATA ¥ P01 4 o =
v " Peripherals ESCIRQ Mone
Connectivity:CANFD ESC_LATCHD None
Connectivity:ENDAT ESC_LATCHI None L
v ¥ ConnectivityETHER_ESC ESC_LEDERR ¥ P050 ] =
= ESC_LEDRUN ¥ P10_1 i =
Connectivity:ETHER_ES# ESC_LEDSTER Mone =
+ Connectivity:ETHER_ETH ESCLINKACTO e |l.;.. =
Connectivity:ETHER_ETHSW ESC_LINKACT! PSess —
¥ ConnectivityETHER_GMAC N ey T m_ll
Connectivity:ETHER_HPSW ~ | ESCMDC — vial L=
Connectivity:HD5L ESC_MDIO ¢ L\Jone L =
Connectivity:lIC ESC_PHYLINKD e 'il?l =
Connectivity:NANDC ESC_PHVLINKT ‘1< P24 6 w |l =
Connectivity:PCIE ESC_PHIVLINKZ LR 7l =
P . ESC_RESETOUT# None
Figure 9.15 Change the MDIO type (3)
3. After completing all the settings, generate the code with "Generate Project Content".
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9.5 Appendix E : 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 Kbit as the boundary.

1. Select SSC_port stack. [Properties] > [EEPROM Size]

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

o
Stacks Configuration Generate Project Content
- ®) Remove

Threads &) New Thread &) Femove 51 HAL/Common Stacks 4] New Stack > == Extend Stack
A
I

~ &' HAL/Common 5
4 g_ioport IO Port Driver on r_ioport i
& g_ethercat_ssc_port0 EtherCAT 5SC Port
i
I Il

I
# g_ether_phy0 Eghernet # g_ether_phyl Ethernet | | 57 Add Ethernet PHY # g_timer0 Timer Driver
Driver on r_gffer_phy Driver on r_ether_phy Driver ch2 onr_emt
@ @ 0]

/—* T
T ﬁ_elher_seleclnro & g_ether_selector1
e ! 2! Ethernet Driver on Ethernet Driver on
r_ether_selector r_ether_selector
@ @

Summary BSP Clocks Pins Interrupts |Event Links Stacks Components
E mE 23y AX-b- I3 B AT-k-IzaP) B Tl

g ethercat ssc SC Port

| Settings  Property Value

~ Common
Parameter Checking
Reset Port
~ Module g_ethercat_ssc_port0 EtherCAT SSC Port
» PHY
Delay Time of TXC

» Interrupts
Name at_ssc_por0

Default (BSP)
P13.4

g_etl
EEPROM Size
Under 32Kbits

Figure 9.16 Change the EEPROM Size

3. Generate the code with "Generate Project Content".
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9.6 Appendix F : Semiconductor Device Profile [ETG.5003]

9.6.1 Common Device Profile [ETG.5003.1]

In the case of handling semiconductor devices with EtherCAT, it is necessary to support the device profile
specified in the ETG5003 specifications.

The structure of ETG.5003 is as follows.
1. Common Device Profile (CDP) [ETG.5003.1]
2. Firmware update functionality [ETG.5003.2]
3. Specific Device Profile (SDP) [ETG.5003.2xxx]

Common Device Profile (CDP) specifies requirements that apply to all devices described in Specific Device
Profile (SDP)

This sample program provides the object dictionary definition equivalent to Appendix A of the ETG document
“ETG.5003 EtherCAT Semiconductor Device Profile - Part 1: Common Device Profile V1.1.0.”

This sample program provides only the flamework of object dictionary definition. Separately consider and
implement the settings and necessary processing.

For Common Device Profile Ver1.1.0, please refer to the following ETG.5003.1 standard.

If you have any questions regarding CDP, please contact the ETG Association.

ETG5003.1 standard
ETG5003-1 S (R) V1.1.0
EtherCAT Semiconductor Device Profile

Part1 Common Device Profile
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9.6.2 Semi Test Record [ETG.7000.2-Annex5003-0001]

In this sample program, the program is implemented assuming that it corresponds to the following test
items of Semi Test Record ETG.7000.2-Annex5003-0001.

1. Device Reset Command (Standard reset)
2. Dynamic PDO

3. Store Parameters

The procedures in this chapter use RZ/N2L-RSK as the representative example.
9.6.2.1 Device Reset Command (Standard reset)

When a specific value is entered in subindex 1 of the object 0xFBFO, the evaluation board restarts.

Note: When debugging, this operation will be failure.
Stop debugging, push the reset button on RSK board to reset RZ/N2L.

® How to check

(1) Connect the serial port of the evaluation board to the serial port of the PC and start terminal
software such as Tera Term on the PC. In the serial settings of the terminal, set 115200 bps, 8-bit
data, no parity, 1 stop bit, no flow control.

(2) Perform “6. Connecting to TwinCAT3,” Connect the evaluation board to TwinCAT.
(3) Select the "Online" tab and make sure that the "Current Status" is set to "OP".
(4) Select the "CoE - Online" tab, double-click on Index FBF0:01 "Command"

and write “74 65 73 65 72 00” in “binary” to reset RZ/N2L.

+- F9FB:0 Module Manufacturer Serial Num... RO =1 <
= FBFX:0 Device Reset Command M RO >3 <
FBFO:01  Command M RW 000000000000 |
FEFX:02 Status M RO Ce00 ()
FBFO:02 Response M RO 0000
+- FBF1:0 Exception Reset Command M RO >3«
+- FBF2:0 Store Parameters Command M RO =
Set Value Dialog =
Dec:
Hex: Cancel
Float;
Boal: ] 1 Hex Edit...
Binary: |74 65 7365 72 ool | 5 |
Bit Size: 1 e Oe (32 R4 (e

RO1AN8277EJ0400 Rev.4.00 Page 110 of 118
Apr. 13, 2026 RENESAS



RZ/T2, RZ/N2 Quick Start Guide: EtherCAT ETG5003 SubDevice Software

(5) If the “Execute Device Reset().” and “RZ/N2L EtherCAT sample program starts on BANKXx.” output by
serial communication are displayed in terminal software such as Tera Term, the evaluation board has
been successfully restarted, Device Reset Command is no problem.

RZ/MZL EtherCAT sample program starts on BANKD.
te Device Reset ().

?L EtherCAT sample program starts on BAMKD.

9.6.2.2 Dynamic PDO

In this sample program, the settings related to PDO in the ESI file are shown in Table 9.2.

Table 9.2 PDO Settings for this Sample Program

PDO Items setting
PdoAssign true
PdoConfig true

In addition, the PDO assignment/mapping object settings are shown in Table 9-3.

Table 9-3 PDO Assignment Mapping Object Settings

Object Name Index Access

RxPDO assign 0x1C12 RW only in the PreOP state
TxPDO assign 0x1C13 RW only in the PreOP state
Device User RxPDO-Map Ox17FF RW only in the PreOP state
Device User TxPDO-Map Ox1BFF RW only in the PreOP state

Therefore, objects 0x17FF "Device User RxPDO-Map" and Ox1BFF "Device User TxPDO-Map" that are not
assigned by default can be assigned and mapped on the EtherCAT setting tool.

® Howtosetup
(1) Perform “6. Connecting to TwinCAT3,” Connect the evaluation board to TwinCAT.
(2) Select the “Slots” tab, confirm the current slot.
Select something in “Axis 0” of “Slot"of the left window, add it or change to it.
Also, “Axis 1” must be empty.

When you have added a module to "Slot" or changed it, restart TwinCAT by pressing [TwinCAT] —
[Restart TwinCAT (Config Mode)] in the upper menu bar.

(3) Select the "Online" tab and make sure that the "Current Status" is set to "OP".
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(4) Select the "Process Data" tab and right-click in the "PDO List" area, select "Add New ltem...".

General EtherCAT DG Plc Slotz  Startup GoE — Online  Online
1JF'DO List:

Sync Manager:
=ha Size
0 256
1 256
2 4
3 4
<

Type Flags | Index Size Marme Flags Sha
hAbx Ot 1803 4.0 /0 sample TxPDO-Map F 3
hAbxIn 01803 40 I/ sample RxPDO-Map F 2
Outputs
Inputs

i1 Add New Item.. Ctrl+Shift+A

Delete De
2
3 Edit

(5) In the "Edit Pdo" window, set the name to "Device User RxPDO-Map", the Index to "Ox17FF", the
Direction to "RxPdo" and press "OK”.

Edit Pdo *
Mame: IDevice Usger RxPDO-Map I I k. |
Index [héd): || 017FF | [5143 | Cancel
Direction Exclude Sunc Unit:
() TxPdao (Input) 0 -
(®) F=Pdo [Output)

(6) Right-click in the "PDO List" area again, select "Add New Item...", in the "Edit Pdo" window set the
name to "Device User TxPDO-Map", the Index to "0x1BFF", the Direction to "TxPdo" and press "OK".

"Device User RxPDO-Map" and "Device User TxPDO-Map" have now been added to the "PDO List".

(7) Click "Device User RxPDO-Map" in the "PDO List" and right-click in the "PDO Content (Ox17FF):"
area, select "Add New Item...".

PDO List:
Index Size Name Flags SM SU
Ox1AD1 10.0 Inputs E 3 0
O0x1601 10.0 Qutputs F 2 0
|oxci7FF 00 Device User R«PDO-Map | 0
Ox1BFF 0.0 Device User TPDO-Map 0
PDO Content (0x17FF):
Index Size Offs Name Type Default (I
0.0
2 I| 1 Add New ltem... Ctrl+Shift+A
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In the "Edit Pdo Entry" window, click "OxF9F5:01
press OK.

The Index OxF9F5 is now mapped to the Index Ox17FF.

— Output Identifier[1]" from "From Dictionary" and

Edit Pdo Entry X
Name: |Sub|ndexDD‘l | oK |
Index b, |0xF8F5 S Cancel

Sub Indlex (hjc): |01 | |1

Data Type: ISIMT

Bit Length: & o

From Dictionary:

(9) Similarly, click on "Device User TxPDO-Map" in the "PDO List", right-click on the "PDO Content

(Ox1BFF):" area, select "Add New ltem...".

In the "Edit Pdo Entry" window, select "From Dictionary" to "OxFOF5:01 - Output Identifier[1]" and
press OK. The Index 0xF9F5 is now mapped to the Index Ox1BFF.

(10) In the "Sync Manager" area, click on the row with the "SM" column of 2 and check the 0x17FF in
the "PDO Assignment (0x1C12)" area.

(11) Similarly, in the "Sync Manager" area, click on the row with the "SM" column of 3 and check the
O0x1BFF in the "PDO Assignment (Ox1C13)" area. You have now assigned an additional Ox17FF to
the Index 0x1C12 and an additional Ox1BFF to the 0x1C13.

Svhc Manager:
¥ e Sync Manager:

M Size  Twpe Flags M Ske  Tvpe Flaes
0 256 hab Ot 0 O5R bt
1 256 bzl
1 255 hAbIn
1 7 E Outputs |
2 = i 2 E Outputs
puts ] 5 Inputs |
3
< < >
PDO Assignment (0x1C12): PO Assienment (0x G130
2 |0 T ADS
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(12) Restart TwinCAT by pressing [TwinCAT] — [Restart TwinCAT (Config Mode)] in the upper menu

bar.

(13) Expand [Device User RxPDO-Map] in [Box 1] and click [Subindex 001].

(14) Write an arbitrary value of 1~255 in Value.

Solution Explorer
NE-|o-a|p=

Search Solution Explorer (Ctrl+:) P -

fal Solution TwinCAT Project30' (1 project)
4 o] TWinCAT Project30
b @l SYSTEM
2 MOTION
PLC
SAFETY
E C++
ANALYTICS
4 110
4 ﬂ?g Devices
4 =% Device 5 (EtherCAT)
*B Image
"5 Image-Info
2 SyncUnits
Inputs
B Cutputs
& InfoData
o %, Box 2 (Renesas EtherCAT RZ/N2 FoE+ CDP 2port)
b 2 Module 1{l/0 sample PDOs)
4 [l Device User RxPDO-Map
|Iv Sublndex 001 I
4 Device User ePDO-M 1
#1 Sublndex 001

[~

wincat projects0 = [

Watiable Online
Walue: ||3
Mew Walue: Farce .. Release
Set Value Dialog 3 X 2
Dec: |l133 | [ ]
s e
- a
Eool: a 1 Hex Edit... i
Binary: |85 | i
Bit Size: O1 @3 O1 O Ot O2 B

(15) Expand Device User TxPDO-Map and click Subindex 001.

(16) If the value of Value is the same as the value written in (13), it is normal.

Solution Explorer
@E-]o-a| K=
Search Solution Explorer (Ctrl+:) P~

] Solution "TwinCAT Project30' (1 project)
4 ] TwinCAT Project30
b [l SYSTEM
b MOTION
PLC
SAFETY
m C++
ANALYTICS
4 10
4 Devices
4 = Device 5 (EtherCAT)
*B Image
*B Image-Info
2 SyncUnits
Inputs
B Outputs
& InfoData
2% Box 2 (Renesas EtherCAT RZ/N2 Fo
P & Module 1 (/0 sample PDOs)
4 [l Device User RxPDO-Map
K- Sublndex 001
Device User TP DO-Map
@ Sublndex 001

[

“fariable  Flags

“alue:

e w Walue:

Comment:

o' Bl TwinCAT Project30 & X

Online

|

Release

133
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9.6.2.3 Store Parameters

In this sample program, when the object value with the backup flag is changed by SDO communication, its
value will be stored in the non-volatile memory of the evaluation board.

Table 9.4 shows the objects with the backup flag in this sample program.

Table 9.4 Objects with Backup Flags

Index Name

0x10F0 Backup parameter handling
OxF3A1 Device Warming Mask

OxF3A2 Manufacture Warming Mask
OxF3A3 Device Error Mask

0xF3A4 | Manufacture Error Mask

OxF3A5 Global Device Warming Mask
O0xF3A6 | Global Manufacture Warming Mask
OxF3A7 | Global Device Error Mask

0xF3A8 | Global Manufacture Error Mask

Table 9.5 shows the code flash memory area used in this sample program as a non-volatile memory area in
which the values of objects with the Backup flag are stored.

Table 9.5 Non-volatile Memory Areas for Backup Objects

First address Last address Capacity
0x60F0_0000 0x60F0_1000 4KB

Table 9.6 shows the constants used by programs that store in non-volatile memory.

Table 9.6 Constants used in programs storing non-volatile memory (samplesemi.h)

Constant Name Setting Values Details
BACKUP_MEMORY_START_A | Table 9.5 First Addresses | The beginning address of the non-volatile
DDRESS memory area for the Backup objects.
BACKUP_BYTESIZE 4096 Amount of non-volatile memory area for
Backup objects.
Default_Data_Is_Not_|Initialized | (OxFFFF) The non-volatile memory area for the
Backup object has not been initialized.
Default_Data_Is_Initialized (0x5555) The non-volatile memory area for the
Backup object has been initialized.
NonVolatileWordOffset 0x10F0 | (0x0002) Number of offset words from
BACKUP_MEMORY_START_ADDRESS.
NonVolatileWordOffset OxF3A1 | (0x0008) Number of offset words from
BACKUP_MEMORY_START_ADDRESS.
NonVolatileWordOffset 0xF3A2 | (0x000c) Number of offset words from
BACKUP_MEMORY_START_ADDRESS.
NonVolatileWordOffset OxF3A3 | (0x0010) Number of offset words from

BACKUP_MEMORY_START_ADDRESS.
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NonVolatileWordOffset OxF3A4 | (0x0014) Number of offset words from
BACKUP_MEMORY_START_ADDRESS.
NonVolatileWordOffset OxF3A5 | (0x0018) Number of offset words from
BACKUP_MEMORY_START_ADDRESS.
NonVolatileWordOffset OxF3A6 | (0x001c) Number of offset words from
BACKUP_MEMORY_START_ADDRESS.
NonVolatileWordOffset OxF3A7 | (0x0020) Number of offset words from
BACKUP_MEMORY_START_ADDRESS.
NonVolatileWordOffset OxF3A8 | (0x0024) Number of offset words from
BACKUP_MEMORY_START_ADDRESS.

This sample program uses the functions defined in 6.2.4.1 "Backup Parameter Support" of Application Note
ET9300 (EtherCAT SubDevice Stack Code).

For more information, see Application Note ET9300 (EtherCAT SubDevice Stack Code) and samplesemi.c.

® How to check

(1) Connect the serial port of the evaluation board to the serial port of the PC and start terminal software
such as Tera Term on the PC. In the serial settings of the terminal, set 115200 bps, 8-bit data, no
parity, 1 stop bit, no flow control.

(2) Connect the evaluation board to TwinCAT 3 by following “5. Connecting to TwinCAT3.”

(3) Select the "Online" tab and make sure that "Current Status" is set to "OP".

(4) Write the value to the Backup object. Here, we write "OXAAAAAAAA" at Index 0xF3A1:01.
)

(5) If the writing is successful, “Index OxF3A1 backup is success.” will be displayed in terminal software
such as Tera Term.

Index 0xF3A1 backup is success.

(6) Reboot the RZ/N2L.
(7) Itis normal if the Index 0xF3A1:01 written in (4) is "OXAAAAAAAA".

Objects with the backup flag are stored in non-volatile memory and are read at startup.
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10. Limitations

1. When executing the EtherCAT sample program for the first time, be sure to set GMAC_MDC and
GMAC_MDIO in Smart Configurator.
Write the EEPROM data with this configuration. It is not possible to set ESC_MDC and ESC_MDIO
without writing the EEPROM data.
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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.




Notice

1.

10.

1.

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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www.renesas.com/contact/.
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