ENESANS

Application Note

RZ/T2, RZIN2

Quick Start Guide: EtherCAT CiA402 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/T2M, RZ/T2ME, RZ/T2L, 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.
RO1AN8275EJ0400 Rev.4.00 Page 4 of 96
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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

RO1AN8275EJ0400 Rev.4.00 Page 5 of 96
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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)

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

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

B CiA402 Drive Profile:
- csp Mode
- csv Mode

EtherCAT.

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

RO1ANS275EJ0400 Rev.4.00 Page 6 of 96
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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
F—— RZT2M_RZT2ME_EtherCAT_RSK_rev0400.zip
F—— RZT2L_EtherCAT_RSK_rev0400.zip
—— RZT2H_EtherCAT_EVB_rev0400.zip
F—— RZN2L_EtherCAT_RSK_rev0400.zip
—— RZN2H_EtherCAT_EVB_rev0400.zip
—— r01an8275ej0400-rzt2-rzn2-ecat-cia402.pdf

RZ/T2, N2 EtherCAT Sample Package
Archive for RZ/T2M, RZ/T2ME (RSK board)
Archive for RZ/T2L (RSK board)

Archive for RZ/T2H (EVB board)

Archive for RZ/N2L (RSK board)

Archive for RZ/N2H (EVB board)

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
| —— CiA402
| ——ESI
| —— Patch
| L—— SSCconfig
—— project
—— CiA402
—— e2studio
| }—— RZT2M_RSK_ESC_CiA402_CR52_Dual_Primary
| L—— RZT2M_RSK_ESC_CiA402_CR52_Dual_Secondary
L—— ewarm
—— RZT2M_RSK_ESC_CiA402_CR52_Dual_Primary
L RZT2M_RSK_ESC_CiA402_CR52_Dual_Secondary

RZ/T2M, RZ/T2ME RSK folder
Cortex-R52 CPUO and Cortex-R52 CPU1
Common resources for SSC Tool
For CiA402

EtherCAT SubDevice Information
Patch for this CiA402 project
SSC Tool setting file

IDE project folder

For CiA402

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
\ —— CiA402
| —— e2studio
\ | —— RZT2H_EVB_ESC_CiA402_CR52_Dual_Primary
\ | —— RZT2H_EVB_ESC_CiA402_CR52_Dual_Secondary
| L—— ewarm
\ —— RZT2H_EVB_ESC_CiA402_CR52_Dual_Primary
\ L RZT2H_EVB_ESC_CiA402_CR52_Dual_Secondary
L CR52_CAS55

—— common

| —— CiA402

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
| —— CiA402 For CiA402
| ——ESI EtherCAT SubDevice Information
| —— Patch Patch for this CiA402 project

SSC Tool setting file

IDE project folder

For CiA402

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 CiA402

RO1AN8275EJ0400 Rev.4.00
Apr. 13, 2026
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| ——ESI
| —— Patch
| L—— SSCconfig
—— project
—— CiA402
—— e2studio
| —— RZT2H_EVB_ESC_CiA402_CR52_CA55_Primary
| L—— RZT2H_EVB_ESC_CiA402_CR52_CA55_Secondary
L—— ewarm
—— RZT2H_EVB_ESC_CiA402_CR52_CA55_Primary
L RZT2H_EVB_ESC_CiA402_CR52_CA55_Secondary

EtherCAT SubDevice Information
Patch for this CiA402 project
SSC Tool setting file

IDE project folder

For CiA402

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

| —— CiA402

\ —— e2studio

\ | —— RZN2H_EVB_ESC_CiA402_CR52_Dual_Primary

\ | L—— RZN2H_EVB_ESC_CiA402_CR52_Dual_Secondary
\ —— ewarm

\ —— RZN2H_EVB_ESC_CiA402_CR52_Dual_Primary

\ L RZN2H_EVB_ESC_CiA402_CR52_Dual_Secondary
—— CR52_CA55

| common
|| —— CiA402
| ——EsiI
| —— Patch
| —— SSCconfig
| —— project

\ —— CiA402
\ —— e2studio

\ |  —— RZN2H_EVB_ESC_CiA402_CR52_CAS55_Primary

\ | L—— RZN2H_EVB_ESC_CiA402_CR52_CA55_Secondary
\ —— ewarm

\ —— RZN2H_EVB_ESC_CiA402_CR52_CAS55_Primary

\ L RZN2H_EVB_ESC_CiA402_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
| —— CiA402 For CiA402
| ——ESI EtherCAT SubDevice Information
| —— Patch Patch for this CiA402 project

SSC Tool setting file

IDE project folder

For CiA402

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 CiA402

EtherCAT SubDevice Information
Patch for this CiA402 project
SSC Tool setting file

IDE project folder

For CiA402

The e?studio projects

Primary core project

Secondary core project

The EWARM projects

Primary core project

Secondary core project

RO1AN8275EJ0400 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
—— CiA402
—— e2studio
| L—— RZT2L RSK_ESC_CiA402
L—— ewarm
L—— RZT2L_RSK_ESC_CiA402

Item Description
RZT2L_EtherCAT_RSK_rev0400 RZ/T2L RSK folder
—— common Common resources for SSC Tool
\ —— CiA402 For CiA402
| ——ESI EtherCAT SubDevice Information
| —— Patch Patch for this CiA402 project

SSC Tool setting file
IDE project folder
For CiA402

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

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

| —— SSCconfig
—— project
—— CiA402
—— e2studio
| L—— RZN2L RSK_ESC_CiA402
L—— ewarm
L—— RZN2L RSK_ESC_CiA402

Item Description
RZN2L_EtherCAT_RSK_rev0400 RZ/N2L RSK folder
F—— common Common resources for SSC Tool
| L——CiA402 For CiA402
\ ——EsI EtherCAT SubDevice Information
\ —— Patch Patch for this CiA402 project

SSC Tool setting file
IDE project folder
For CiA402

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

RO1AN8275EJ0400 Rev.4.00
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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
RO1AN8275EJ0400 Rev.4.00 Page 10 of 96
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https://www.renesas.com/design-resources/boards-kits/rz-t2m-rsk?srsltid=AfmBOoqOGIpqw_M-Hbq175tmx3jHrNv1GJGPYnUQHUCMbwvOkZgTYtJc
https://www.renesas.com/design-resources/boards-kits/rz-t2me-rsk
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https://www.renesas.com/design-resources/boards-kits/rz-n2h-evkit?srsltid=AfmBOopKlRBEfo32askKQ5H20Otg95ataGGL32ik2QoYEVCWDcywdL8Q
https://www.iar.com/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/
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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 4.2 RZ/T2M-RSK SW4 Settings

SW4 Setting Description

SW4-1 ON 16-bit bus boot mode (NOR Flash)

SW4-2 OFF * 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 CiA402 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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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 debugger 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 CiA402 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 CiA402 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 16-bit bus boot mode (NOR flash)

SW4-2 OFF * 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
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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

RO1AN8275EJ0400 Rev.4.00
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RZ/T2, RZ/N2 Quick Start Guide: EtherCAT CiA402 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 debugger 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".

RO1AN8275EJ0400 Rev.4.00 Page 18 of 96
Apr. 13, 2026 RENESAS




RZ/T2, RZ/IN2 Quick Start Guide: EtherCAT CiA402 SubDevice Software

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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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 RXD0_P16_1_JA1 as
CN35 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

Sw4 Setting Description

SW4-1 ON xSPI10 x1 boot mode

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

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

SwW4-5 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_JA5 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

RO1AN8275EJ0400 Rev.4.00
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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 debugger 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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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.

CN9 Short 1-2 VCC1833_0 is supplied to VCC_ETH2_MDIO (SW2-6 is ON: When P21_4
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 =
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 debugger 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

Bl 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 ™\

- RN R
H USB cable (Type-A male to Micro male) o

\ 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
SW15-9 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), ENCIFOEOQO of ENCIFO(CN44),
or LED7 of LINKACT2.

SW19-4 ON

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 debugger 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\CiA402\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\CiA402\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\CiA402\ESI

- RZ/N2H (CR52_Dual):
RZN2H_EtherCAT_EVB_rev0400\CR52_Dual\common\CiA402\ESI

- RZ/N2H (CR52_CAb55):
RZN2H_EtherCAT_EVB_rev0400\CR52_CAS55\common\CiA402\ESI

The ESl file:

® ForRZ/T2L, RZ/T2M, RZ/T2ME, RZ/T2H
Renesas EtherCAT RZT2 10 CiA402.xml

® For RZ/N2L, RZ/N2H
Renesas EtherCAT RZN2 10 CiA402.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 uick Launch (Ctrl+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

» Bvo

noEe

EY N )

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

Restart TwinCAT (Config Mode)
Relosd Devices

eries -1
ICAT Project2s
B | #

ol as

Toggle free Run State
Show Online Data .

Show Sub ftems % Fase

Security Management.
‘Access Bus Coupler/IP Link Register
Update Firmware/EEPROM *

Show Realtime Ethernet Compatible Devices.
File Handling »
EtherCAT Devices

About TwinCAT

Security

Error List [[ENER

Installation of TwinCAT RT-Ethernet Adapters

Ethemet Adaplers

X

Update List

-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

e |
e |
_ |
_ |
i |

[ 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

b

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

Installed and ready to use devices(for demo use only]

I? Compatible devices

I? Incompatible devices

E? Disabled devices

el W - IntellR) Wi B X201 1B0MHz

o @ ethernet - 450 488173 USE 3.0 ta Gigahit Ethernet Adapter

[ et

| e

|

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 Project name
device (Primary) (Secondary)
RZT2L_EtherCAT_RSK_ Single
RZ/T2L N - 9 RZT2L_RSK_ESC_CiA402 (None)
rev0400 (Cortex-R52)
RZN2L_EtherCAT_RSK  Single
RZ/N2L — - 9 RZN2L_RSK_ESC_CiA402 (None)
_rev0400 (Cortex-R52)
CR52_Dual ) .
RZ/T2M, RZT2M_RZT2ME_Ether RZT2M_RSK_ESC_CiA402_ RZT2M_RSK_ESC_CiA402_
- - (Cortex-R52 CPUO and ]
RZ/T2ME CAT_RSK_rev0400 CR52_Dual_Primary CR52_Dual_Secondary
Cortex-R52 CPU1)
CR52_Dual . .
RZT2H_EVB_ESC_CiA402_ RZT2H_EVB_ESC_CiA402_
(Cortex-R52 CPUO and .
CR52_Dual_Primary CR52_Dual_Secondary
RZT2H_EtherCAT_EVB  Cortex-R52 CPU1)
RZ/T2H
_rev0400 CR52_CA55 . )
RZT2H_EVB_ESC_CiA402_ RZT2H_EVB_ESC_CiA402_
(Cortex-R52 CPUO and .
CR52_CA55_Primary CR52_CA55_Secondary
Cortex-A55 Core2)
CR52_Dual . )
RZN2H_EVB_ESC_CiA402_ RZN2H_EVB_ESC_CiA402_
(Cortex-R52 CPUO and .
CR52_Dual_Primary CR52_Dual_Secondary
RZ/IN2H RZN2H_EtherCAT_EVB  Cortex-R52 CPU1)

_rev0400

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

RZN2H_EVB_ESC_CiA402_
CR52_CA55_Primary

RZN2H_EVB_ESC_CiA402_

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\CiA402\SSCconfig\
RZT2_EtherCAT_CiA402_CR52.esp

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

RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\common\CiA402\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.

RZT2_EtherCAT_CiA402_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 - O x

File Project Tool Help

Slave Project Navigation Slave Settings

= EtherGAT Slave .
i~ Slavelnfor mation s EEEn 1
- Generic Config File Version1.5.00
- Hardware ) File name Description Version A
- EtherGAT State Machine =
* Synchronisation AoE ADS over EtherGAT
= Application aoeapplh 511
i ProcessData L
- Mailbox applinterfaceh EcatAppl EtherGAT application 513
Gompiler bootmode c ESM EtherGAT State Machine 5.12
bootmaode h 5.11
bootloaderapple Bootloader Bootloader Sample 5.12
bootloaderapplh 5.12
ciad02apple CiAd02appl CiA402 Sample Application 6.13
ciad02applh 5.13
coeapplc CoE GAN Application Profile over EtherGAT 5.13
coeapplh 6.13 v
Add File(s)
Conflicts
¥ Info 1. 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\CiA402\SSCconfig\

»  For multi-core projects (RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H):
RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\common\CiA402\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)
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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\CiA402\Patch\apply_patch_CiA402.bat

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

RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\common\CiA402\Patch\
apply_patch_CiA402.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\CiA402\e2studio\RZT2L_RSK_ESC_CiA402\
src\ethercat\beckhoff

(2) RZT2L_EtherCAT_RSK_rev0400\project\CiA402\ewarm\RZT2L_RSK_ESC_CiA402\
src\ethercat\beckhoff

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

(1) RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\project\CiA402\e2studio\
RZT2H_EVB_ESC_CiA402_CR52_Dual_Secondary\src\ethercat\beckhoff

(2) RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\project\CiA402\ewarm\
RZT2H_EVB_ESC_CiA402_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.

il CA\WINDOWS\system32\cmd. X +

Starting batch process

——— Check if patch file exists ---
Using patch file ecat_CiAd02.patch

--— Starting patch process ---
patching file Src/ciall®2appl.c
patching file Src/ciall®@2appl.h
patching file Src/ecatappl.c
patching file Src/ecatcoe.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\CiAd®2\ewarm\RZT2L_RSK_ESC_CiAu402\src\ethercat\beckhoff\Src"
Patched Src folder copied to "..\..\..\project\CiAd0@2\e2studio\RZT2L_RSK_ESC_CiAU@2\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\CiA402\ewarm\RZT2L_RSK_ESC_CiA402\
RZT2L_RSK_ESC_CiA402.eww

RZT2L_RSK_ESC_CiAd402.ewd
RZT2L_RSK_ESC_CiA402.ewp
2 RZT2L_RSK_ESC_CiA402.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

ok Options...

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

%  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">

21 <argVar>

22

23 I<value>c:\Renesas\r‘z\sc_vZGZS-lZ_Fsp_vzl.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. Click "Generate Project Content" to generate the FSP code.

Board Support Package Configuration o

Generate Project Content

Figure 6.11 Generate Project Content
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.
$PROJ_DIRS$/script/fsp_ram_execution_SystemRAM.icf

That linker script file places EtherCAT protocols into System RAM.

L faigeiy Factaory Settingz
General Options -
Static Analysis
Runtime Checking H#define Ciagnostics Chechksum Encodings Extra Option s
C/C++ Compiler Confie  Library  Input Optimizations ~ Adwanced  Output  List
Assembler Linker confignration file
Output Converter Override default
Custom Build | $PROJDIRY S soript/ fsp ram_g xe cution S ystemPRAab ict
Build Actions Edit...
Mizku tmmar
Figure 6.12 Setting the linker script
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7.  Click the "Make" button to build the project.

@ Make (F7)

Make the active project (build files as
needed)

Figure 6.13 Make the project

8. Click the "Download and Debug" button to download the binary to the board.

: W
> H
@ >

° Download and Debug (Ctrl+D)

Download the application and start
the debugger

Figure 6.14 Download and Debug

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

S 3 ol (D 9 -0 _Gemosw i,

» Go
Run the program in the debugger

FEEEFEFFEEFFFEFF R A EFREFEFFFFFFRFE R R TRE S

FEEFEEEFFARFIEFFREE R FRRR AR AR RRRRFEEE AR

Figure 6.15 Run the program

Note) If a program is already written to flash memory when you start debugging,
it may interfere with the debugging process and cause it to fail.

If this happens, erase the flash memory first and then retry.

For details, refer to "Appendix: How to Erase Flash Memory"
in the document r01an6434ej**** listed in Table 1.2.
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6.2.2 Multi-Core Project (RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H)
6.2.2.1 Primary Core First Building

1. Open the Primary core project (.eww):

RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\project\CiA402\ewarm\
RZT2H_EVB_ESC_CiA402_CR52_Dual_Primary\RZT2H_EVB_ESC_CiA402_CR52_Dual_Primary.eww

RZT2H_EVB_ESC_CiA402_CR52_Dual_Primary.ewd
RZT2H_EVB_ESC_CiA402_CR52_Dual_Primary.ewp
> RZT2H_EVB_ESC_CiA402_CR52_Dual_Primary.eww

Figure 6.16 Open Primary 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 6.3 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..,

4 o Configure Tools...

Figure 6.17 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">
294|= <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>
27 <value>rz</value>
28 + </argVar>
29 |- </group>
30 </customArgVars>
Figure 6.18 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 6.19 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. Click "Generate Project Content" to generate the FSP code.

Board Support Package Configuration o

Generate Project Content

Figure 6.20 Generate Project Content

6. Click the "Make" button to build the Primary core project.

-
-

_1.5 (> "_;;-!]u

@ Make (F7)

Make the active project (build files as
needed)

Figure 6.21 Make the Primary project
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6.2.2.2 Secondary Core Building
1. Open the Secondary project (.eww):

RZT2H_EtherCAT_EVB_rev0400\CR52_Dual\project\CiA402\ewarm\
RZT2H_EVB_ESC_CiA402_CR52_Dual_Secondary\RZT2H_EVB_ESC_CiA402_CR52_Dual_Secondary
.eww

RZT2H_EVB_ESC_CiA402_CR52_Dual_Secondary.ewd
RZT2H_EVB_ESC_CiA402_CR52_Dual_Secondary.ewp
2> RZT2H_EVB_ESC_CiA402_CR52_Dual_Secondary.eww

Figure 6.22 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 </argvar>
25H <argVar>
26 <name>RASC_DEVICE_FAMILY</name>
27 <value>rz¢/value>
28 + </argVar>
29 |- </group>
30 </customArgVars>

Figure 6.23 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 I

Figure 6.24 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 has been automatically changed.
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4. Click "Generate Project Content" to generate the FSP code.

o

Board Support Package Configuration sl g CE

Figure 6.25 Generate Project Content

5. Click the "Make" button to build the Secondary core project.

g®]- 0.0 =

@ Make (F7)

41

Make the active project (build files as
needed)

Figure 6.26 Make the Secondary project

6.2.2.3 Debug and Download

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

2. Click the "Download and Debug" button to start dual-core debugging.
The Secondary core project will be opened automatically.

: W
b :

° Download and Debug (Ctrl+D)

Download the application and start
the debugger

Figure 6.27 Download and Debug

Press the "Resume" button on the primary project.
Then, press the same button on the secondary project to start debugging the source code.

Note) If a program is already written to flash memory when you start debugging,
it may interfere with the debugging process and cause it to fail.
If this happens, erase the flash memory first and then retry.

For details, refer to "Appendix: How to Erase Flash Memory"
in the document r01an6434ej**** listed in Table 1.2.
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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\CiA402

Check the following project, push “Finish” button to import project.
RZT2L_RSK_ESC_CiA402

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 S
Select a directory to search for existing Eclipse projects. j

0 Select root directony: | Ch_ecatd00_test\T2L_TESTWRZTIL_EtherCA v| Browse...

() Select archive file: Browse
Projects:
@ RZT2L_RSE_ESC_CiAd02 (T _ecatld00 test\T2L_TESTWRZT2L_Ether Celect All
Dezelect All
Refresh
Figure 6.28 Import the project
2. Open configuration.xml in the project to launch the FSP Smart Configurator.
v [5 RZT2L_RSK_ESC_CiAd02 [Debug]
5 [t Includes
s 2 sre
¥ [= script
|iz:-:3 configuration.xml
%) RZT2L_RSK_ESC_Ciad02 Debug_Flat.launch
5 (%) Developer Assistance
Figure 6.29 Open configuration
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3. Click "Generate Project Content" to generate the FSP code.

()]

Board Support Package Configuration
PP 9 9 Generate Project Content

Figure 6.30 Generate Project Content

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

DY ETTITee ey
Project Explore Build 'Debug’ for project 'RZT2L_RSK_ESC_CiA402' J: i
v g% RZT2L_RSK_ESC_CiA402 [Debug]

Figure 6.31 Build the project
5. Select the drop-down menu next to the debug icon and choose [Debug Configurations...].

5] -

Debug As >

Debug Configurations...

Organize Favorites...

Figure 6.32 Select the drop-down menu

6. Under [Renesas DBG Hardware Debugging],
select RZT2L_RSK_ESC_CiA402 Debug_Flat and click [Debug].

a Debug Configurations

Create, manage, and run configurations

I REX BT Name: RZT2L_RSK_ESC_CiA402 Debug_Flat

type filter text Main| % Debugger | = Startup | (] Common | & Source
C/C++ Application Project:
C/C++ Remote Application
= EASE Script RZT2L_RSK_ESC_CiAd02 Browse...

GDBE Hardware Debugging

[£7] GDB Simulator Debugging (RHA50)

@ Launch Group
w m Fepe B

enesas simulator Uebugging (R

Filter matched 9 of 11 items

®

n | u] aroware eoug l| ¥
RZT2L_RSK_ESC_CiA402 Debug_FIat

C/C++ Application:
Debug/RZT2L_RSK_ESC_CiA402.elf

Variables... Search Project... Browse...

Build (if required) before launching

Build Configuration: Use Active ~

() Disable auto build
Configure Workspace Settings...

() Enable auto build
O Use workspace settings

Revert Apply

Figure 6.33 Debug Configuration window
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Note) A perspective switch dialog will appear. Switch to the debug perspective.

@ Confirm Perspective Switch X

9 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

=1 =

Figure 6.34 Confirm perspective switch dialog

7. The program will be downloaded to RAM 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 6.35 Resume button
Note) If a program is already written to flash memory when you start debugging,
it may interfere with the debugging process and cause it to fail.
If this happens, erase the flash memory first and then retry.

For details, refer to "Appendix: How to Erase Flash Memory"
in the document r01an6434ej**** listed in Table 1.2.
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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\CiA402

Check the following project, push “Finish” button to import project.
RZT2H_EVB_ESC_CiA402_CR52_Dual_Primary
RZT2H_EVB_ESC_CiA402_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.

B Import O et

Import Projects £ 1
Select a directory to search for existing Eclipse projects, jf

© Select root directory: | AT_EVE_rev04004C RSE_DualiprDject‘gCiAJiDE‘ w~ | Browse...

m
[
m

() Select archive file:

Projects:

@ RZT2H_EVB_ESC CiAd02_CR52_Dual_Primary (C_ecat{400_test\T Select All

B RZT2H_EVB_ESC_CiAd02_CR52_Dual_Secondary (T _ecat0400_test
Deselect All

Refresh

Figure 6.36 Import the projects

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

w Tlé RLT2H_EVE_ESC_CiAd02 CR532_Dual_Primary [Debug]
» [p Includes

y 28 src

|i:;= configuration.xml
X RET2ZH_EVB_ESC_Ciad02_CR32_Dual_Primary Debug_Flat.launch
5 (7) Developer Assistance

Figure 6.37 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. Click "Generate Project Content" to generate the FSP code.

()]

Board Support Package Configuration R S U

Figure 6.38 Generate Project Content

4.  Click the build button (hammer icon) to build the Primary project.

| ® &} = | . - Qo

Project Explore: Build 'Debug’ for project 'RZT2ZH_EVE_ESC_CiA402_CR32_Dual_Primary’ |
v|T,-:'E- RZTZH_EVB_ESC_CiA402_CR32_Dual_Primary [Debug]|
> [l Includes

Figure 6.39 Build the Primary project

6.3.2.2 Secondary Core Building

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

e TE_—C,,- RZT2H_EVE_ESC_CiAd02_CR52_Dual_Secondary [Debug]
» [l Includes
3 2 sre

|~1§3 configuration.xml
|¥%] RET2H_EVE_ESC_CiAd02_CR32_Dual_Secondary Debug_Flat.laun
» (7) Developer Assistance

Figure 6.40 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 has been automatically changed.

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

()]

Board Support Package Configuration Sk Paie Gtk

Figure 6.41 Generate Project Content
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3.  Click the build button (hammer icon) to build the Secondary project.

EX S RN v Q-

SIEEE SR Build 'Debug’ for project 'RZT2H_| E B_ESC_ Cl-—t—l _CR52_Dual_Secondary' |
y == RETZH_EVE_ESC_CiRa0Z_CR52_Dual_Primary

L TE_—C,,- RZT2H_EVE_ESC_CiAd02_CR52_Dual_Secondary [Debug]

Figure 6.42 Build the Secondary project

6.3.2.3 Debug and Download for Dual Core

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

5[] -

Debug As >

Debug Configurations...

Organize Favorites...

Figure 6.43 Select the drop-down menu

2. Under [Renesas DBG Hardware Debugging],
select [RZT2H_EVB_ESC_CiA402_CR52_Dual_Primary Debug_Flat] and click [Debug].

&) Debug Configurations [m] *

Create, manage, and run configurations

9 [F E‘b 2 X | = MName: RZT2H_EVB_ESC_CiA402_CR52_Dual_Primary Debug_Flat
type filter text [E] Main| %5 Debugger| B Startup| (] Common | % Source
[E] C/C++ Application o Project:
[E] C/C++ Remote Application
= EASE Script RZT2H_EVB_ESC_CiA402_CR32_Dual_Primary Browse...
[T] GDB Hardware Debugging C/C++ Application:

GDB Simulator Debugging (RHE50)
gging
ﬂ Launch Group

Debug\RZT2ZH_EVB_ESC_CiA402_CR52_Dual_Primary.elf

Variables... Search Project... Browse...

Build (if required) before launching

E Renesas Slmulator Debugglng (RX, RL7S] Build Cenfiguration: | Select Automatically ~
() Enable auto build () Disable auto build
O Use workspace settings Configure Workspace 5ettings...
Revert Apply

Filter matched 10 of 12 items

@

Figure 6.44 Select Primary Debug Configuration
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Note) A perspective switch dialog will appear. Switch to the debug perspective.

& confirm Perspective Switch X

9 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 6.45 Select the drop-down menu

3. The Primary project program will be downloaded to RAM, 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 CiA402_CR52_Dual_Secondary Debug_Flat] item, then press [Debug].

&) Debug Configurations a X

Create, manage, and run configurations

3 B B E x' S Mame: RZTZH_EVE_ESC_CiA402_CR32_Dual_Secondary Debug_Flat

type filter text [E] Main| %% Debugger| & Startup E Source| [C] Common
[T] C/C++ Application
[T] C/C++ Remote Application
=T EASE Script RZT2H_EVB_ESC_CiAd02_CR52_Dual_Secondary Browse...

[£] GDB Hardware Debugging
[£7 GDB Simulator Debugging (RHA50)
2 Launch Group

~ [E7] Renesas GDB Hardware Debugging Variables... Search Project... Browse...

E| RZT2H_EVB ESC_CiA402 CR52 Dual Secondary Debug Flat |

Project:

C/C++ Application:
DebughRZT2H_EVB_ESC_CiA402_CR32_Dual_Secondary.elf

Build (if required) befere launching

ic*] Renesas Simulator Debugging (RX, RL/E Build Configuration: = Select Automatically w
() Enable auto build () Disable auto build
© Use workspace settings Configure Workspace Settings...

. Revert Apply
Filter matched 10 of 12 iters

®

Figure 6.46 Select Secondary Debug Configuration
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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 functionality)

[[]Remember my decision

[ Yes ] I No I Cancel

Figure 6.47 Already active dialog

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

The device (RSA09GO77M44_CR52_1) set in the launch configuration does not match
the target device (ROADIGO87M4A4GBG) set in the project. The launch may not
function correctly.

Do you wish to proceed with the launch?

Figure 6.48 Proceed with launch dialog

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 N
o [|o»

Figure 6.49 Resume button
Note) If a program is already written to flash memory when you start debugging,
it may interfere with the debugging process and cause it to fail.
If this happens, erase the flash memory first and then retry.

For details, refer to "Appendix: How to Erase Flash Memory"

1xkkk

in the document r01an6434¢ej listed in Table 1.2.
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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
1. (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
4 /0

#*.

ﬁ:I Mappings 1 Add MNew Item... Ins

+ . )

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

Add MNew 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

RE- o8| pf=

u Explorer (Ct o
:‘q.: Solution TwinCAT Project25 (1 project)
« o T_winCAT Project25 2 new /O devices found x
b i@l sYSTEM
] MOTION il (oM ation Protocol)  [1 —Hsk 2 (Fortinet Vitual Ethernet Adapter (|
m PLC |7DWICE 3 (EtherCAT) I[‘f —H 34l 4 (Realtek USB GbE Family Controller #]
I8} SAFETY Cencel
[l c++
&l anavyTics S
4 &3 1/0
Unselect Al

b =% Device 1 (EtherCAT Automatio
b ™ 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 solution Exp

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

QELV '@'

; Solution TwinCAT Project25’ (1 project)
4 Ll TwinCAT Project25

b =% Device 3 (EtherCAT)
&% Mappings

TcXaeShell

0 Scan for boxes

4.

Figure 7.3 Scan SubDevice

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

Solution Explorer

A&~ o-8| pfa]

search Solution Exp tri+

; Solution TwinCAT Praoject25' (1 project)

4l TwinCAT Project25
b @l SYSTEM
=] MOTION
g mC
(8| SAFETY
M C++
&l Anavmics
4 o
4 "% Devices
4 % Device 3 (EtherCAT)
+«l Image
*® Image-Info
:,' SyncUnits
b Inputs
b Wl Outputs
b [ InfoData

b 4 Box 1 (PFFFFFFFF RFFFFFFFF)

E% Manninns

TwinCAT Project25 +# X

General Adapter EtherCAT Online CoE - Online

Name: :De\rl ce 3 (EtherCAT)
Object Id: .Ux03010030

Type: EtherCAT Master

Comment:

TeXaeShell

o 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 |0+CiA402 2port
RZ/T2M-RSK, RZ/T2ME-RSK, RZ/T2H EVB Renesas EtherCAT RZ/T2 10+CiA402 3port
RZ/N2L-RSK, RZ/N2H EVB Renesas EtherCAT RZ/N2 10+CiA402 3port

6. OK and Download.

TwinCAT Projectss = |

-
General | EtherCAT |DC Process Data Startup CoE - Online Online
TYZ!;LLWI [Renesas EtherCAT RZ/T2 \
Pr sion: | 2048/ 256 ‘
Awomcadar [0 | =]
EtherCAT Addr [ |[Ti5H) = I | Advanced Settings... | I-—/
Identification Value: |0 =
Previous Port: Master
Advanced Settings X
3 General Hex Editor
Behavior
Timeout Settings 0000 80 OE 44 EE 10 00 00 00 00 00 00 00 00 00 CB 00
\dentification 0010 66 07 00 00 00 08 00 00 00 O1 00 0O 00 00 00 00 f..
FMMU / SM 0020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
ni 0030 00 10 80 00 80 10 80 00 04 00 00 00 00 00 00 00
Init Commands 0040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
- Mailbox 050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ...
4. Distributed Cloc IZEDEU 00 00 00 00 00 00 00 00 00 00 00 QO 00 00 00 00
= Acce 070 00 00 00 00 00 00 00 00 00 00 00 00 OL 00 0L 00
. E'PROM 0080 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
d Seat 0090 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ...
oniigured Satiolo0a0 £F FF FF FF FF FF FF FF FF FF ¥ FF FF FF FF FF ...
Enhanced Link De  |ggBo FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ...
i 00CO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ...
Hex Editor 00D0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ...
F e 00E0 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
( =]
A}
Download Read from File... Download from List...
Upload Write to File...
. 5 [~
Figure 7.5 Download ESI to EEPROM
RO1AN8275EJ0400 Rev.4.00 Page 60 of 96

Apr. 13, 2026 RENESAS




RZ/T2, RZ/N2

Quick Start Guide: EtherCAT CiA402 SubDevice Software

7. Apply the ESI file settings.
Select the device and remove it.

Solution Explorer

TwinCAT Project25 + X

@o-o-& "’:‘ General Adapter EtherCAT O
h Solution Explorer (Ctri+
5 Solution TwinCAT Project25' (1 project) Name: KEvE S AR
4 Ll TwinCAT Project25 [
: Object Id: 003010030
b @l sYSTEM e
i@l MOTION Type: | EtherCAT Mas
Bl Fic
(8} SAFETY Comment:
M Cos
& 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  )isabled
2 syncld X Remove Del
b Inputs
Change Netld...
b B Outpu
b BN InfoD: Save Device 3 (EtherCAT) As..
b @ Box1 Append EtherCAT Cmd
B il ]

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 Fvo
4 "L Devices

4 = Device b (EtherCAT)

+@
+ Image

+0
+ Image-Info

B
= Inputs
B

[ & InfoDa

2 SyncUnits

B Outputs

ta

l = :_{Eh:ux'l{RenesasEtherCATRE,fNEIU+CiA-ﬂJ}?_Bpnrtjl I

Figure 7.7 The desired ESI file (This is the example of RZ/N2L)

Note). When scanning the device, the CiA402's ESI is used, so the axis configuration settings are displayed.
Select [NC-Configuration].

And, when [Active Free Run] dialog box is displayed, click on [Yes].

EtherCAT drive(s) added

Append linked axs to;

(®) NC - Configuration
() CMC - Configuration

*

Cancel

Figure 7.8 EtherCAT drives added dialog
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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/T2 or RZ/N2 (by turning it off and on, or resetting it) so that the new
data is applied to the microcomputer. Execute [Restart TwWinCAT System].
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7.3 Sync Modes

The SubDevice Stack Code supports different modes of synchronization which are based on three physical
signals: (PDI_) IRQ, Sync0 and Sync1.
After setting the synchronous mode, please reflect the setting in [TwinCAT] — [Restart TwinCAT (Config

Mode)] — [Reload Devices].

2 This sample program uses DC synchronization by default.

7.3.1 Free Run
In this mode there is no SubDevice application synchronization, AL_EVENT_ENABLED and
DC_SUPPORTED disabled.

2 This sample program does not support Free Run.

7.3.2 Sync Manager Synchronization
In this mode the SubDevice application is executed as Sync Manager synchronous. AL_EVENT_ENABLED
enabled and DC_SUPPORTED disabled.

Solution Explorer A I TwinCAT Project®8 + X
@ o-a| F-= General EtherCATE Process Data Startup CoE - Online Online
Search Solution Explorer (Ctrl+: L~
.q'-_| Solution ‘TwinCAT Project38' (1 project) Operation Mode: SM-Synchron v <:
4 o] TWinCAT Project98 -
b _d SYSTEM Advanced Settings...
= MOTION
aj p
@ pie Advanced Settings
£ SAFETY
fd c+- B Distributed Clock| ot
« Bvo Distributed Clock
4 ¥ Devices Cyclic Mode

4 = P.ewce 2 (EtherCAT) R— S v <:
Image
5¥ Image-Info [JEnable Sync Unit Cycle (ps): | ‘
2 SyncUnits L |
Inputs SYNCoO
W Outputs Cycle Time (ps): Shift Time (ps):
& InfoData
< Box 1(Renesas EtherCAT RZ/T2)
4 TxPDO-Map
#! InputCounter
4 [ RxPDO-Map
&+ OutputCounter 7
b @ WcState Based on Input Refe
4 @ InfoData
¥ State
4 ¥ AdsAddr
& netld

A v e v

# port
&% Mappings SYNC1

[J Use as potential Reference Clock

Figure 7.9 How to change to SM Mode
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7.3.3 DC Synchronization

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

1. MainDevice setting for enabling DC synchronization.

General Adapter EtherGAT  Online  CoE - Online

Netld: 10.166.30.827.1 1 Advanced Settines... |

Datarate: 100 MBit/s - Export Cnnfig//atinn File

@B~ o-d| s

Solution Explorer (Ctrl+) P~

olution TwinCAT Project30' (1 project)
|| TwinCAT Project30

(@ sysTEM Advanced Settings
E ponen Soiet Distributed Clocks
- : ~Lyclic Frames OC hade
lfi i’iFfw ' mutnmatitz DG Mode Selection |
-~ EoE Support DO in use
[ AnavTICS . Redundancy
E_‘io . Emergency I@
4 = _Dhevlces_ - Diagnosis Thdependent DG Time (Master hMode)
4| == Device 6 (EtherCAT) DG Tine controlled by TwinGAT Tirne (Slave Mods
a: Image Adiust Reference Clack
~ Image-Info DG Time controlled by Extermnal Sync Device [Exter
b 2 SyncUnits |:
3 Inputs

Figure 7.10 How to change to DC Mode (1)

2. SubDevice setting for enabling DC synchronization.

Solution Explorer TwinCAT Project30 + X

NE-o-akm IEI Gereral EtherGAT DG ProcessData Ple  Slots Startup Gof - Online Online
Search Solution Explorer (Ctrl+:) Operation Mode: DC-Synchron “
m Solution TwinCAT Project30' (1 project) I Advanced Settings I
4l TWInCAT Project30
[S ﬂ SYSTEM Advanced Settings
b % :IL?TION Distributed Clock] Nistributed Clock
@) sareTy Gyelic Mode
il o e Operation Made | DC-Synchron v
& ANALYTICS Sync: Uit Gycle (us): | 4000
VG O
Pl
E__Iio Dev Cycle Time (Ls) Shift Time (Lis)
4 ¥z Devices
k= - . )
4 =% Device 5 (EtherCAT) ® Sy Unit Gycle [x 1 v User Defined 0
8 | mage () User Defined + BYNCO Cycle
e Image-Info %0 ™ D
b 2 SyncUnits || Based on Iput Refersnce
b Inputs
b M Outputs 14 Enable SYNG O = CR
P InfoData
4 o€ Box 1 (Renesas EtherCAT RZ/T2 CiA402+FoE 2port) I SYNG 1
P a& Module T (csp - axis) ) Syne Unit Oyele Gyele Time (usk
b WeState ® SYNG 0 Cycle <1 v|  Shift Time sk o]
b [ InfoData
m’ ) Mappings
Solution Bxplorer EEHY Exglome] LI Use 35 potential Reference Clack

Figure 7.11 How to change to DC Mode (2)

Note: SYNCO and SYNC1 are level triggered interrupt. It can cause synchronization issues due to multiple
interrupts in a single pulse. To avoid this issue, pulse width can be reduced by changing the word 2 of
EEPROM configuration value in ESI file. It sets the register 0x982 register of EtherCAT SubDevice
during power up. Also can be solved by waiting for the line to be low in the interrupt handler by
reading the status register Ox98E.
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7.4 Setting the cycle time

This sample program confirms the operation of the Sync Unit Cycle configured to 4000 us.
Please follow the (a) to (d) steps to change cycle time.

(a) Click [Device x (EtherCAT)] to open [Sync Unit Assignment] in the EtherCAT tab.
In the case of this sample program, [task] is [NC-Task 1 SAF].

@&~ o-a| p=

Search Selution Explorer (Ctrl+:) P~

General Adapter FEtherCAT  Qpline  CoE - Online

e tld: 101662722121 Advanced Settings...
&7 Solution "TwinCAT Project? (1 project)
4 o TwinCAT Project?
b (@l SYSTEM
4 MOTION
b & NC-Task 1 54F
PLC

Data rate: 100 MEit/s Export Confieuration File...

Sync Unit Assignment... I]

Topol

*

Device Sync Unit Mame Fepeat5... | Task 0K

Box 1 [Fenesas EtherCAT RZ...  <default: MC-Task 1 54F Cancel

VISION
ANALYTICS
4 /0
o

Apply

Figure 7.12 How to set the cycle time (1)

(b) Click [NC-Task 1 SAF] to open the Task tab. Change [Cycle ticks] to 4.000 ms.

Selution Explorer e Il CiAd02 cspocsv B X MAIN Library Manager
o T
fa & '| @~ a | ﬁE Settings  Online  Add S ymbals
Search Solution Explorer (Ctrl+:) Mame: NO-Task 1 SAF Part: 501 =
fad Solution 'CiA402_csp_csv' (1 project) Auto start Object Id: 00500001 0
F “a CiAJlO?__csp_csv [_] Auta Priority Manggement Option=
3 ﬂ SYSTEM Priority: 4 > [_] Disable
4 [z MOTION Cycle ticks: a = | 4000 ms I [_] Greate symbols
4 @ MC-Task 1 5AF )
e —— Start tick (madula} a = Include &:xternal symbols
= NC-1asl VE A
+0 Image ] Separate input update - -
[ Tables =
Objects [ Warning by exceeding B 140 at task begin
:a Axes Meszage bosx
T B High Frio ADS commands
b PLC ‘Watchdor Cycles: o =
(4| SAFETY

Figure 7.13 How to set the cycle time (2)

(c) Click [Reload Devices] button to reload settings.

g ||2] @)« & w

Build 4026.19 (Loaded) =~ -

Figure 7.14 How to set the cycle time (3)

(d) Confirm that the cycle time is updated.

@E-o-a| k-]

Search Solution Explorer (Ctrl+:) P~

General Adapter EtherCAT  QOnpline  CoE - Online

Metld: 1006627231 21 Advanced Settings ..

fa] Solution 'CiAd02_csp_csv' (1 project)
'l “a CiAda02_csp_csv
b @l svsTEM

Crata rate: 100 MBitss Export Configuration File ..

Sync Unit Assienment..

Topology..
E C++ Frame  Gmd Addr Lan WC Syne Unit Cycle (ms) § Utilizatior
VISION B e 00000 00900 4 4000
ANALYTICS B v oooo0oosio 4 4000
4 B o 0:413000000 1 4000
. B rw 0x401 000000 60 3 <de faults 4000
4 B Device 1 (EtherCAT) B & 040000 00130 2 1 4000 0324
£ r—— ' D4
Figure 7.15 How to set the cycle time (4)
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7.5 Evaluating the I/0 Controller
7.5.1 Output Verification

1. Inthe TwinCAT3 System Manager tree, select [Digital Outputs] — [Online].

2. Click [Write] and enter a desired value.

3. The on-board LEDs will illuminate according to the written value.

Note) The number of controllable LEDs and the available bit width depend on the target board.

Table 7.2 LED assignment by target device

Target device Output LEDs Bit width
RZ/T2L-RSK LED1, LED3 2-bit
RZ/T2M-RSK, RZ/T2ME-RSK LEDO, LED1, LED2, LED3 4-bit
RZ/N2L-RSK LEDO, LED1, LED2, LED3 4-bit
RZ/T2H EVB LEDO, LED1, LED2, LED3 4-bit
RZ/N2H EVB LED10, LED11 2-bit

aE-lo-& ’|:| Variable Flags Online
shition Explorar (Cti+: P -
b @l sysTEM = Value: 15
4 [& MoTION New iaiog:
b JB NC-Task 1 SAF B |
Bl rc ; - .
& SAFETY Comment: object Ox60FE:1. This output value is valid only when this module is p
H C++
@ wision |
ﬂ ANALYTICS Set Value Dialog X ‘
« o
4 "% Devices Dec: | E oK ]
4 18 Eoeufoes . (Fihen T Hex [nx0000000F Cancel
% image ] pr—
*® |mage-Info Float: [21019477e-44 15
b 2 SyncUnits
4 Inputs -
b W Outputs Eool: 1] Hex Edit...
b B InfoData Binary: |oF 0000 00 q
4 a¥Box1 ! Bit Size: O1 Os @32 O O
4 o€ Module 1 {csp - axis)
3 Inputs
4 W Outputs
" Control Word
&+ Max Torque
™ Target Position
- Position Offset
B+ Velocity Offset
%+ Torque Offset
B Touch Probe Function Entire Solution - |63 0Errors | | L 0 Wamings | © 0Messages | Clear
W Positive Torque Limit Value - o ; z :
- Negative Torque Limit Value Descnption Erojert
=" Digital Outputs |
h Ml R Cinin
Figure 7.16 Output LED
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7.5.2 Input Verification:
1. Inthe TwinCAT3 System Manager tree, select [Digital Inputs] — [Online].

2. The current state of the on-board DIP switch is displayed in the [Value] field as a multi-bit input value.
Note) The assignments for DIP switches depend on the target board.

Table 7.3 DIP switch assignment by target device

Target device DIP switch Bit width
RZ/T2L-RSK SW3-1 to SW3-4 4-bit
RZ/T2M-RSK, RZ/T2ME-RSK SW3-1 to SW3-8 8-bit
RZ/N2L-RSK SW3-1 to SW3-4 4-bit
RZ/T2H EVB SW12-1 to SW12-4 4-bit
RZ/N2H EVB SW1-1 to SW1-4 4-bit

WE-lo-@ ’H Variable Flags Online
b @l svsTEM o Value
4 = MOTION New Value:
b 8] NC-Task 1 SAF Sl o e
B PLc ) -
4 SAFETY Comment: object 0x60FD:0
H C++
@] vision
&l AnaLyTICS
4 @o

4 % Devices
4 =% Device 3 (EtherCAT)
*® Image

s Image-info
& SyncUnits
Inputs | S5 S VS Y Y U N S T .
B Outputs
B InfoData
=€ Box 1|
4 o® Module 1 (csp - axis)
Fl Inputs
#| Error Code
Status Word
Actual Position
Actual Velocity Error List
fctual forgue Entire Solution b Q 0 Errors | | & 0 Wamnings | O 0 Messages
Touch Probe Status .
Touch Probe Position 1 Positive Value
Touch Probe Position 2 Positive Value
S |lowi mor A | Val
#  Digital Inputs

s —

AT T T W

= Description Project

ol Gl Oy 15 ) T 5

Figure 7.17 Input DIP SW
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7.6 CiA402 Drive Profile check.
In this chapter, check the operation of the CiA402 drive profile.

7.6.1 Rescanning the Device
1. Press the [Restart TwinCAT (Config Mode)] button.
2. Inthe [Restart TwinCAT System in Config Mode] dialog box, click on [OK].
3. Inthe [Load I/O Devices] dialog box, click on [Yes].
4 In the [Active Free Run] dialog box, click on [Yes].
This will be OK if "Box 1" in the System Manager tree has turned to "Box 1 (RZ/N2 EtherCAT xxx)".

Note). When scanning the device, the CiA402's ESI is used, so the axis configuration settings are displayed.
Select [NC-Configuration]

EtherCAT drive(s) added X

Append linked axis to: (®) NC - Configuration

(_)CME - Configuration
Cancel

Figure 7.18 EtherCAT drive added dialog

7.6.2 Checking the Operation Mode

1. If double-click on [Box 1] in the System Manager tree, panel will be displayed on the right side of the
screen.

2. Select the [Online] tab and check that "Current Status" has turned to "OP".

3. In the System Manager tree, expand + on the left side of "Box 1".

7.6.3 CiA402 State Transition

To check the operation in csp and csv modes, the state must be changed to "Operation Enabled" in both
modes.

Change the state by setting a value in the "Control Word" object and check the state by confirming the value
of the "Status Word" object.

1. Select "Inputs" — "Status Word" in the Solution Explorer tree and then select the [Flags] tab on the
right-side panel. value will then be displayed.
Change the display mode from [Dec] to [Hex]

Variable Flags  Online

Solution Explorer v I x
@i~ o-d|s=]
Search Solution Explorer (Ctrl+:) P~
4 [Z o -
4 't:g Devices
4 == Device 5 (EtherCAT)
8 Image

["]Swap LOBYTE and HIBYTE
Swap LOWORD and HIWORD

Display Scaling: (none) ~

8 Image-Info

- SyncUnits
Inputs

W Outputs

& InfoData

+< Box 1

4 2% Module 1 (csp - axis)
4 Inputs

#| Error Code

ActualPosition

Display Mode: Dec ~

AV VYT

Figure 7.19 Change display mode
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2. Select "Outputs" — "Control Word" in the System Manager tree and then select the [Online] tab on the
right-side panel.
The value will then be displayed.
Click on [Write], initialize the "Control Word" by setting it to 128 (Dec).

Solution Explorer

ﬂﬁEl4'|Y®'E'|-1'|ﬁ|E|

TwinCAT Project30 + X

Varishle Flage Online

Search Solution Explorer (Ctrl+:) Value: |0 |
M C++ Mew Valie: Foroe... Release
&l ananyTics Comment: | object 0x6040:0
4 3o
4 ¥ Devices Set Value Dialog X
4 =% Device 5 (EtherCAT)
*# Image Dec: [124] | [ ok
]
5% Image-Info Hex: |D)<DDSD | Cancel
b2 SyncUnits b 0
p Inputs Pt | | -
p W Outputs —
b & InfoData Boal ; : i -
4 R Box 1 ool ex It... :
4 2% Module 1 (csp - axis) Binary: [so oo |2 ] -
b Inputs Bit Size: O1 08 @16 O Od (9
4 Outputs
B+ Max Torque
B Target Position
Figure 7.20 Set 128 to control word
3. Click on [Write] again and set value [7] in the "Control Word".
After it, set value [15].
Verisble Flags  Online Varisble Flags  Online
Value: 128 J Value: 7 ]
New Value: Force Relesse New Value: Force Release
Comment: object 0x6040:0 Comment: object 0x6040:0
Set Value Dialog X T
- 128 + || Set Value Dialog X 3
Dec: A [ oK ] L : '
. I I [ 1] Dec 19 | oK |
Hex: 0x0007 Cancel - —1 ! !
I T 1 Hex: 0x000F Cancel
B 4 Float: I }
Bool: 0 1 Hex Edit... |
Bool: 1 Hex Edit...
Binary: |U? uli} | 2 o . - s
Binary: OF 00 2
Bit Size: O1 O8 ®16 O3 O64 O el i ]
Bit Size: O1 08 @18 O Os4 O2
Figure 7.21 Transition to Operation Enabled
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4. Select "Inputs" — "Status Word" in the System Manager tree and then select the [Online] tab on the
right-side panel. value will then be displayed.
If the value is [0x1237], the state is "Operation Enabled". Proceed to the next step.
If the value is [0x1208], the state is "Fault" for some reason. Set "Control Word" to [128] once and
return to the first step of section 7.6.3

Explorer
Qe o-a s
olution Explorer (Ctrl+)

=l o
« ¥ Devices
4 = Device 5 (EtherCAT)

“® Image

Variable Flags  Online

Value: 0x1237 |

omment: object 0x6041:0

*® Image-Info
2 SyncUnits

Inputs
B Outputs
B InfoData
=< Box 1
4 2% Module 1 (csp - axis)

4 Inputs

#1_Error Code

Status Word
ActualPosition
Actual Velocity
Actual Torgue
Touch Probe Status
Touch Probe Position 1 Positive Value
Touch Probe Position 2 Positive Value

R4

4663

LELELELEL .

Figure 7.22 Confirm status word

Note). Depending on PC, “abnormal state change (from ‘OP’ to ‘SAFEOP’) with code 0x1a, ‘Synchronization
error’.” may be displayed on the TwinCAT3, there is no problem.
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7.6.4 csp Mode
Check that "Module 1" is displayed as "Module 1 (csp-axis)".

(1) Select "Outputs" — "Target Position" in the System Manager tree and then select the [Online] tab on
the right-side panel. A value will then be displayed.
Click on [Write] and set a desired value. As an example, set [100000] here.

m "Da e ‘ b - @ | }'|E| Varishle Flags Online
Search Solution Explorer (Ctrl+:) P~ Yalue: ‘o ‘
m ANALYTICS - Mew Value Force.. Releass 2 I Write.. I
4 E 10 Comment object 0xG07A0

4 "5_5 Devices
4 =% Device 5 (EtherCAT)
“® Image

*® |mage-Info
-

b SyncUnits
+ Y Set Value Dialog X
b Inputs — 0
b E Outputs pec:| 3 W [10000d] ok | [
b InfoData »
“ :t Box 1 Hex: 000018640 Cancel |
4 22 Module 1 (csp - axis) Flost: [1.4m 2385240 \ a
b Inputs -
4 W Outputs i
- Control Word Boal: 0 1 Hex Edit...
- Max Torgue Eineny |An 60100 \ |4 |
1 - Target Position
SOt Bit Size: O1 O Ote @32 Oed O2
& Velocity Offset
&+ Torque Offset I

Figure 7.23 Set target position

(2) Select "Inputs" — "Actual Position" in the System Manager tree and then select the [Online] tab on the
right-side panel. A value will then be displayed.

Solution Explorer TwinCAT Project30 ® X
G B '| o-F ‘ }'E Variable Flags  COnline
Search Solution Explorer (Ctrl+) P~ Walue: | G404 I 2 |
L'N C++ - Mew Value: Force.. Relea
&l AnawTIcs Giornment obisct 0x6064.0
4 [=Fyo

4 "f—g Devices
4 == Device 5 (EtherCAT)
*® Image

8 |mage-Info

2 SyncUnits 5404
Inputs

B Outputs

& InfoData

+< Box 1

4 % Module 1 (csp - axis)
rl Inputs

#| Error Code

n 5 Actual Position
[

Actual Velocity
#! Actual Torque

ATV Y T W

Figure 7.24 Confirm actual position
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7.6.5 csv Mode
Change the operation mode.

(1) In the System Manager tree, select "Box 1 (RZ/N2 EtherCAT 10+CiA402 3port)" and then select the
[Slots] tab on the right-side panel.
(2) If select "Axis 1" under "Slot" in the left frame of the tabbed page, modules which can be added will be
displayed in the right frame of the page, so add "csv-axis".
General EtherCAT DC Process Data Slots Startup CoE - Online  Online
Slot Medule 3 Module Moduleld... Description
o€ Axis 0 Csp - axis . a€ csvcsp - axis 0x00119800  dynamic switchbewteen csp
1 a€ csp - avis 000219800 Axis only supports csp
. 0x00319800 Axis only supports csv 2

Figure 7.25 Add csv mode to Axis 1

Execute “Reload Devices” to reflect the configuration.

the right-side panel. A value will then be displayed.
Click on [Write] and set a desired value. As an example, set [100000] here.

Check that "Module 2 (csv-axis)" has been added in the System Manager tree.

Follow the procedure described in section 7.6.3 to change the state to "Operation Enabled".

Select "Outputs" — "Target Velocity" in the System Manager tree and then select the [Online] tab on

Solution Explorer
C:] ”Dr" " E_ﬂ-||ﬁE|

Search Solution Explorer (Ctrl+:)

P a® Module 1 (csp - axis)
4 ¥ Module 2 (csv - axis)
b Inputs
4 T Outputs
- Control Word
- Max Torque
- Velocity Offset
- Torque Offset
I+ Touch Probe Function

TwinCAT Project30 + X

Flags Online

Wariable

Yalue: ‘0

% salution TwinCAT Project30’ (1 praject) Mew Valum Foros Relase 2 I I
4 1] TwinCAT Project30 ommant =
> @ SYSTEM
b | MOTION
O rLC
43 SAFETY
C
m = Set Value Dialog 3 *
& anawymics L T}
e [
“ E__‘,’;O Dec: | 100000] I 0K I
4 "= Devices m
4 == Device 5 (EtherCAT) Hex Ux00018EAD Cancel [
9 Image Float [1.401 2885240 | N
“® Image-Info -
b 2 SyncUnits B
b Inputs Bool 0 1 Hex Edit...
> [ Outputs )
Binarny A0 GG 0T 00
> [ InfoData | | El
4 i Box1R Bit Size O1 O O @3 O O2

I+ Positive Torgue Limit Value
- Negative Torque Limit Value

- Digital Outputs
1 I - Target Velocity I

Figure 7.26 Set target velocity
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Select "Inputs" — "Actual Velocity" in the System Manager tree and then select the [Online] tab on the
right-side panel. A value will then be displayed.
Check that the value set in "Target Velocity" allows incrementation up to [100000].

(7)

Solution Explorer
Q- o-a|p=
Search Solution Explorer (Ctrl+:)

m Solution TwinCAT Project30' (1 project)
4 1 TwinCAT Project30

b @l SYSTEM

b [ MOTION

o0 puLC

| SAFETY

l'_?ﬂ C++

&l AnaLTICS
4 [Z /0

Fl ";; Devices

4 =% Device 5 (FtherCAT)

“® Image
e Image-Info
2 SyncUnits

Inputs
B Outputs
& InfoData
< Box 1(F
P a€ Module 1 (csp - axis)
4 2% Module 2 (csv - axis)

- Inputs

“#| Error Code

Status Word

Dy

AV VYW

Actual Torque

T

Actual Velocity

Touch Probe Status

ST

A B TwinCAT Project30 + X

Variable Flags Online

Pl veie 12636 2 |
MNew Walue: Force... eleaze
Cornrnent object 0xE06C:0
128345

AP et vaa

Figure 7.27 Confirm actual velocity
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8. Software Specifications

8.1 CiA402 Drive Profile

The CiA402 drive profile is a device profile for driving motors and motion control and mainly defines
functional operations for servo drives, sine-wave inverters and stepping motor controllers. In this profile, the
multiple operation modes and corresponding parameters are defined as an object dictionary. Also, Finite
State Automaton (FSA) to define the internal and external behavior in every state is included. When
changing the state, the result after transition is reflected in the status word object that shows the current state
by specifying the state through the control word object. The control word and various command values (such
as speed) are assigned to RxPDO, and the status word and various real values (such as position) are
assigned to TxPDO. Please see the contents of the CiA402 standard for more details.

Cyclic communication

RxPDO
» Operational command »
target value

PLC AC Servo Unit

< TxPDO
Operational status
current values

A

Figure 8.1 CiA402 Communication Flow

8.1.1 Operation Modes

In the application note, the following modes are supported from among the operation modes defined in the
CiA402 standard.

Table 8.1 List of Supported Operation Modes

Operation Mode Support
Profile position mode No
Velocity mode (frequency converter) No
Profile velocity mode No
Profile torque mode No
Homing mode No
Interpolated position mode No
Cyclic synchronous position mode Yes
Cyclic synchronous velocity mode Yes
Cyclic synchronous torque mode No
Cyclic syn.chronous torque mode with No
commutation angle
Manufacturer specific mode No
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8.1.2 State Transition

In this application note, the following is supported as FSA defined in the CiA402 standard.

Start

Y

Not ready to
Switch on

1

A 4

A 4

10

12

15

Switchon €
disabled |

A
2 7

A 4

Re'ady to l—
Switch on

A
3 6 9

Switched on

16

A 4

A
4 5

Quick stop

active »
<

11

Operation
enabled

13

Fault

14

_| Fault reaction

active

Figure 8.2 CiA402 State Transition Diagram
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8.1.3 Object Dictionary
Table 8.2 shows all the object dictionary defined in this sample program.

Table 8.2 Object dictionary
Index ObjectCode SI DataType Access Object Name

0x1nnn Communication Area

0x1000 VAR - UDINT RO Device type
0x1001 VAR - USINT RO Error Register
0x1008 VAR - STRING(21) RO Manufacturer Device Name
0x1009 VAR - STRING(3) RO Manufacturer Hardware Version
0x100A VAR - STRING(4) RO Manufacturer Software Version
0x1018 RECORD 0 USINT RO Identity Object

1 UDINT RO Vendor ID

2 UDINT RO Product Code

3 UDINT RO Revision Number

4 UDINT RO Serial Number
0x10F0O RECORD 0 USINT RO Backup parameter handling

1 UDINT RO Checksum

2 BOOL RW Backup Parameter Changed
0x10F1 RECORD 0 USINT RO Error Settings

1 UDINT RO Local Error Reaction

2 UINT RwW Sync Error Counter Limit
0x10F8 VAR - ULINT RO Timestamp Object
0x1600 RECORD 0 USINT RO csp/csv RxPDO Mapping

1-12  UDINT RO Sublndex 0xx
0x1601 RECORD 0 USINT RO csp RxPDO Mapping

1-10 UDINT RO Sublndex 0xx
0x1602 RECORD 0 USINT RO csv RxPDO Mapping

1-9  UDINT RO Sublndex 0xx
0x17FF RECORD 0 USINT RW Device User RxPDO-Map
0x1A00 RECORD 0 USINT RO csp/csv TxPDO Mapping

1-11  UDINT RO Sublndex 00x
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Index ObjectCode SI DataType Access Object Name
0x1A01 RECORD 0 USINT RO csp TxPDO Mapping
1-10 UDINT RO Sublndex 00x
0x1A02 RECORD 0 USINT RO csv TxPDO Mapping
1-9 UDINT RO Sublndex 00x
0x1C00 ARRAY 0 USINT RO Sync Manager Communication Type
1-4 USINT RO Sublndex 00x
0x1C12 ARRAY 0 USINT RO * RxPDO Assign
1-2  UINT RO * Sublndex 00x
0x1C13 ARRAY 0 USINT RO * TxPDO Assign
1-2  UINT RO * Sublndex 00x
0x1C32 RECORD 0 USINT RO SM output parameter
1 UINT RO * Synchronization Type
2 UDINT RO Cycle Time
4 UINT RO Synchronization Types supported
5 UDINT RO Minimum Cycle Time
6 UDINT RO Calc and Copy Time
8 UINT RW Get Cycle Time
9 UDINT RO Delay Time
10 UDINT RW Sync0 Cycle Time
11 UINT RO SM-Event Missed
12 UINT RO Cycle Time Too Small
13 UINT RO Shift Time Too Short Counter
32 BOOL RO Sync Error
0x1C33 RECORD 0 USINT RO SM input parameter
1 UINT RO * Synchronization Type
2 UDINT RO Cycle Time
4 UINT RO Synchronization Types supported
5 UDINT RO Minimum Cycle Time
6 UDINT RO Calc and Copy Time
8 UINT RW Get Cycle Time
9 UDINT RO Delay Time
10 UDINT RW Sync0 Cycle Time
11 UINT RO SM-Event Missed
12 UINT RO Cycle Time Too Small
13 UINT RO Shift Time Too Short Counter
32 BOOL RO Sync Error
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Index ObjectCode SI DataType Access Object Name
0x6nnn CiA402 Drive Profile Area
0x603F VAR - UINT RO Error Code
0x6040 VAR - UINT RW Control Word
0x6041 VAR - UINT RO Status Word
0x605A VAR - INT RW Quick stop option code
0x605B VAR - INT RwW Shutdown option code
0x605C VAR - INT RW Disable operation option code
0x605D VAR - INT RwW Halt option code
0x605E VAR - INT RW Fault reaction option code
0x6060 VAR - SINT RW Modes of Operation
0x6061 VAR - SINT RO Modes of operation display
0x6062 VAR - DINT RO Position demand value
0x6063 VAR - DINT RO Position actual internal value
0x6064 VAR - DINT RO Position actual value
0x6065 VAR - UDINT RW Following error window
0x6066 VAR - UINT RwW Following error time out
0x6067 VAR - UDINT RW Position window
0x606C VAR - DINT RO Velocity actual value
0x6072 VAR - UINT RW Max Torque
0x6077 VAR - INT RO Torque actual value
0x607A VAR - DINT RW Target position
0x607B RECORD 0 USINT RO Position range limit
1 DINT RwW Min position range limit
2 DINT RwW Max position range limit
0x607C VAR - DINT RW Home Offset
0x607D RECORD 0 USINT RO Software position limit
1 DINT RwW Min position limit
2 DINT RwW Max position limit
0x6091 RECORD 0 USINT RO Gear ratio
1 UDINT RW Motor revolutions
2 UDINT RW Shaft revolutions
0x6099 RECORD 0 USINT RO Homing speeds
1 UDINT RW Speed during search for switch
2 UDINT RW Speed during search for zero
0x60BO VAR - DINT RW Position offset
0x60B1 VAR - DINT RW Velocity offset
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Index ObjectCode Sl DataType Access Object Name

0x60B2 VAR - INT RwW Torque offset
0x60B8 VAR - UINT RwW Touch probe function
0x60B9 VAR - UINT RO Touch probe status
0x60BA VAR - DINT RO Touch probe position 1 positive value
0x60BB VAR - DINT RO Touch probe position 1 negative value
0x60C2 RECORD 0 USINT RO Interpolation time period
1 USINT RW Interpolation time period value
2 SINT RW Interpolation time index
0x60D0 RECORD 0 USINT RO Touch probe source
1 INT RwW Touch probe 1 source
0x60E0 VAR - UINT RW Positive torque limit value
0x60E1 VAR - UINT RwW Negative torque limit value
0x60F4 VAR - DINT RO Following error actual value
0x60FD VAR - UDINT RO Digital inputs
0x60FE RECORD 0 USINT RO Digital outputs
1 UDINT RW Physical outputs
2 UDINT RW Bit mask
0x60FF VAR - DINT RwW Target velocity
0x6402 VAR - UINT RW Motor Type
0x6502 VAR - UDINT RO Supported drive modes
0xFnnn Common Device Profile Area
0XFO00 RECORD 0 USINT RO Semiconductor Device Profile
1 UINT RO Index Distance
2 UINT RO Maximum Number of Modules
0xF010 ARRAY 0 USINT RO Module Profile List
1 UDINT RO Sublindex 00x
0xF020 ARRAY 0 USINT RO Configured Address List
1 UDINT RO Sublindex 00x
0xF030 ARRAY 0 USINT RO Configured Module Ident List
1 UDINT RO Sublindex 00x
0xF050 ARRAY 0 USINT RO Detected Module Ident List
1 UDINT RO Sublindex 00x

* This is RW only if its status is PreOP.
3 For CiA402 Drive Profile, the Index value changes according to the Axis.
0x6000 — Ox67FF: axis 1, 0x6800 — Ox6FFF: axis 2

X In case this sample program is used for customer’s products, refer to ETG specification documents and,
separately consider and implement the settings and necessary processing for each object.
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8.1.4 Implementing the Motor Control Program

According to the CiA402 standard from the list of CiA402 protocol stack I/F functions in Table 8.3, implement
the motor control application. Each function links the number of each state transition of CiA402 FSA shown
in Table 8.3 and the corresponding function is called in case of state transition. In each function, describe the
processing that calls the motor control program or the relevant processing of the main CPU.

Table 8.3 List of CiA402 Protocol Stack I/F Functions

CiA402_StateTransition 1

Description
This function is used when state transition 1 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402appl.h"

Parameters
TCiA402Axis *pCiA402A xis

Return Value

0 Normal end
1 Error
Remark | Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.
CiA402_StateTransition2

Description

This function is used when state transition 2 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402applLh"

Parameters
TCiA402Axis *pCiA402A xis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.
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CiA402_StateTransition3

Description
This function is used when state transition 3 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402applh"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.
CiA402_StateTransition4

Description

This function is used when state transition 4 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402applh"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.
CiA402_StateTransition5

Description

This function is used when state transition 5 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402applh"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.
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CiA402_StateTransition6

Description
This function is used when state transition 6 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402applh"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.
CiA402_StateTransition7

Description

This function is used when state transition 7 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402applh"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.
CiA402_StateTransition8

Description

This function is used when state transition 8 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402applh"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.
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CiA402_StateTransition9

Description

This function is used when state transition 9 has occurred.
Describe the operation in the case of the state transition.

Usage
#include "cia402applh"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.
CiA402_StateTransition10

Description

This function is used when state transition 10 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402applh"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.
CiA402_StateTransitionl1

Description

This function is used when state transition 11 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402applh"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.
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CiA402_StateTransition12

Description
This function is used when state transition 12 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402appl.h"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.

CiA402_LocalError

Description

This function is used when state transition 13 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402appl.h"

Parameters
UINT16 ErrorCode

Return Value
None

Remark
If the error corresponding to state transition 13 occurs,
call this function after processing required and saving data at error location.

CiA402_StateTransition 14
Description

This function is used when state transition 14 has occurred.
Describe the operation in the case of the state transition.

Usage
#include "cia402applLh"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.
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CiA402_StateTransition15

Description
This function is used when state transition 15 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402applh"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.
CiA402_StateTransition16

Description

This function is used when state transition 16 has occurred.

Describe the operation in the case of the state transition.

Usage
#include "cia402applh"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

In the case of error occurrence during processing, exit the function by setting
the appropriate values for each object in accordance with the CiA402 standard.
If 1 is set to return value, state transition does not occur.

APPL MOTOR_MotionControl Main

Description

Implement the motion control code when the state of CiA402 FSA is
"Operation enabled". Describe the process for each mode of operation.

Usage
#include "cia402applh"

Parameters
TCiA402Axis *pCiA402Axis

Return Value

0 Normal end
1 Error
Remark

At the initial state, this function is described in "main.c" and
calls "CiA402_ DummyMotionControl" function for reference.
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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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Generic  Editar  Create Files  Configurations

o7y startup
[] Open last project

[] Check for updates

EtherCAT vendor information

Wendor name |F{enesas Electronice Corporation |

Vendor ID | 0x 766 |

Apply on new Projects

Cpen

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

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

e Catalogue | Package

rades [] meys-openssh-doc

Rnnt Chanaes D mavs-openssh-lic

I S : I D meves-opensz-bin

Quit Alt+F4 [] msys-openszh-doc
MEYS ] meys-operssl-lic
MSYS Baze System E msys—patch-bin
MinGW Developer Toolkit D meyz-patch—-doc
MEYS Swatem Builder [] msys-patch-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:\MinGW\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 is 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.

Device Selection

FSP version: 4.0.0 w
Board: REK+RIT2ZM (RAM execution without flash memory) v T
Device: ROADTGO7TIM24GBG

Core: CR52.0

RTOS: No RTOS

Figure 9.10 Open the FSP configuration

» Change [Board] from [RSK+RZT2M (RAM execution without flash memory)] to [RSK+RZT2ME (RAM
execution without flash memory)].

Device Selection

FSP version: 4.0.0 w

Board:

Device: RSK+RZT2M (x5PI0 %1 boot mode)

Core: [ RSK+RZT2ME (RAM execution without flash memery) I

R3E+RETIWIE (x5PI0 ] boot mode)
RTOS: RZ/A3UL Custom User Board OCTAL Boot (eXecute-In-Place)
RZ/43UL Custom User Board QSPI Boot (eXecute-In-Place)
RZ/A3UL Custom User Board OSP| Boot(Exec with DDR SDRANM)

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]

Clocks Configuration 0

Generate Project Content

£ Restore Defaults
2 LLMAS error not mashk ~ = ILLE 100MHzZ > PFLLEAUL £3MHZ

w —= CLMAT errer mask w2 SCIDASYMNCCLE: 96ME - ‘%ICPUDCLK Mul x4 vI

v

[ SCITASYNCCLE: 96MF ~ CPUDCLE 300MHz

[ SCIZASYMCCLE: SeMF \9ICPU1CLK Mul x4 VI

v

~ [ SCISASYMCCLE: SeME CPUTCLE 200MHz

CLMAQ CMPH 1,023k [ SCI4ASYMCCLE: 96ME ~ "= CKIO Div /4 ~
1.

Surnmary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components

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)
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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
» Inthe 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 ESC_IRQ Mone
Connectivity:CANFD ESC_LATCHO Nene
Connectivity:ENDAT ESC_LATCHI None L
v ¥ ConnectivityETHER_ESC ESC_LEDERR ¥ P050 ] =
= ESC_LEDRUN ¥ P10_1 i =
Connectivity:ETHER_ES# ESC_LEDSTER None =
¥ Connectivity:ETHER_ETH ESCLINKACTO v POAS m_l &
Connectivity:ETHER_ETHSW ESC_LINKACTT PSess M
¥ 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_PHYLINK2 =7 Bl =
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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Software

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 Conﬁgurartion Generate Project Content
Threads &) New Thread #1Remove E1  HAL/Common Stacks ¢|New Stack > == Eviend Siace - w) Remove
~ &' HAL/Common 5
4 g_ioport IO Port Driver on r_ioport a2
& g_ethercat_ssc_port0 EtherCAT SSC Port
i
# g_ether_phy0 Eghernet # g_ether_phyl Ethernet | | 57 Add Ethernet PHY # g_timer0 Timer Driver
Driver on r_gffier_phy Driver on r_ether_phy Driver ch2 onr_emt
® / ® ®
y dd— +
- - J/q_ether_selector # g_ether_selector1
Objects : 2 I ] Citemet D o
r_ether_selector r_ether_selector
@ @
>
Summary |BSP Clocks Pins Interrupts |Event Links |Stacks Components
(£ mE O I3y AV-b-T50Y- B A-b-FZaPN 1 FilvY
g ethercat ssc SC Port
| Settings  Property Value
~ Common
Parameter Checking Default (BSP)
Reset Port P13.4
v Module g_ethercat_ssc_port0 EtherCAT SSC Port
» PHY
Delay Time of TXC
» Interrupts
Name g_ett™cat_ssc_portQ
EEPROM Size
Under 32Kbits
Figure 9.16 Change the EEPROM Size
3. Generate the code with "Generate Project Content".
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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.

(Rev.5.0-1 October 2020)

Contact information

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

© 2026 Renesas Electronics Corporation. All rights reserved.
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