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Introduction

This document describes sample software for host microcomputers (RX66T) mounted on the R-IN32M3
Module Evaluation Board (SEM1320), which is manufactured by Shimafuji Electric Co., Ltd.

Target Device
RX66T (R5F566 TKADFP)
R-IN32M3 Module (RY9012A0)
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R-IN32M3 Module (RY9012A0) RX66T Sample Application (UGOAL Edition)

List of Abbreviations and Acronyms

In this document, the terms below are defined as follows:

software (SW)

Terms Description

This board R-IN32M3 Module Evaluation Board: SEMB1320 (manufactured by Shimafuji Electric
Co., Ltd.), which is the target board for the sample programs explained in this
document

This sample The sample program for the host microcomputer (RX66T) that is explained in this

document

API

Application Programming Interface

GOAL/uGOAL

Generic Open Abstraction Layer
See "R-IN32M3 Module (RY9012A0) User's Manual: Software (R17US0002ED****)”

Related documents

Document Type |Document Title Document No.
Data Sheet R-IN32M3 Module Datasheet R19DS0109ED****
User’s Manual R-IN32M3 Module User's Manual: Hardware R19UH0122ED™****
User’s Manual R-IN32M3 Module User's Manual: Software R17US0002ED****
Application Note User's Implementation Guide (uUGOAL Edition) R30AN0402EJ****
Application Note R-IN32M3 Module Management Tool Instruction Guide R30ANO390EJ****
Application Note R-IN32M3 Module Modbus TCP Start-Up Manual R30AN0406EJ****

Application Note

Sensorless Vector Control for Permanent Magnet Synchronous |R01AN4244EJ****
Motor (Implementation)

User's Manual Renesas Solution Starter Kit 24V Motor Control Evaluation R20UT3697EJ****
System for RX23T (Motor RSSK)

Application Note RX Smart Configurator User’s Guide: e? studio R20ANQ0451ES****

Application Note Software PLC Connection Guide TwinCAT R30ANO380EJ****

R30ANO399EJ0105 Rev.1.05 Page 4 of 107
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R-IN32M3 Module (RY9012A0) RX66T Sample Application (UGOAL Edition)

1. Overview
1.1 Overview

This document describes sample software for host microcomputers (RX66T) mounted on theR-IN32M3
Module Evaluation Board (SEMB1320), which is manufactured by Shimafuji Electric Co., Ltd.

The SEMB1320 is equipped with the RX66T host MCU that is SPI-connected to the R-IN32M3 module.

Figure 1-1 R-IN32M3 Module Evaluation Board

This board can be connected to an optional inverter board, which is included in "24V Motor Control
Evaluation System for RX23T", to evaluate motor control by industrial Ethernet protocol communication.

Figure 1-2 Photos of this board connected to the Inverter Board

R30AN0399EJ0105 Rev.1.05 Page 5 of 107
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R-IN32M3 Module (RY9012A0)

RX66T Sample Application (UGOAL Edition)

1.2 Operating environment

The operating environment of this sample software is shown in Table 1-1.

Table 1-1 Operating Environments

Category Name Version Link Remarks
R-IN32M3 Sample Rev.1.05 Renesas R-IN32M3 Module https://www.renesas.com/
module package Sample Package
Sample
package
Integrated e2studio 2024-04 e? studio 2024-04 Windows|
development Renesas
environment
RX family GCC for Vv8.3.0.202311 - lnzcltld;_d intir?stal.ler of

ezstudio, otherwise
GNU Renesas download/install it
Toolchain RX individually, see chapter
4.5
RX family CC-RX V3.06.00 C/C++ Compiler Package for RX | Included in installer of
C/C++ Family | Renesas e2studio
Compiler
package
FIT module RX Driver | V1.42 RX Family RX Driver Package | | Included in installer of
Package Renesas e2studio, otherwise
- download/install it
individually, see chapter
4.6
Management ICE V1.51 - port industrial automation
Tool, simple GmbH
Including with Sample
software PLC package
Software PLC | TwinCAT V3.1 https://www.beckhoff.com/ Beckhoff Automation
of EtherCAT GmbH

One of the following emulators is required separately to run this sample software.

Table 1-2 Supported emulators

Abbreviation Name

Description

E1 E1 emulator

On-chip debugging emulator and flash programmer
Type name : ROEO00010KCEOO

E2 Lite E2 emulator Lite

On-chip debugging emulator and flash programmer
Type name : RTEOTO002LKCEOOOOOR

R30ANO399EJ0105 Rev.1.05
May.31.2024
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https://www.renesas.com/jp/ja/document/scd/renesas-r-in32m3-module-sample-package-rev105
https://www.renesas.com/jp/ja/document/scd/renesas-r-in32m3-module-sample-package-rev105
https://www.renesas.com/
https://www.renesas.com/document/uid/e-studio-2024-04-installer-windows
https://www.renesas.com/document/uid/e-studio-2024-04-installer-windows
https://www.renesas.com/software-tool/cc-compiler-package-rx-family
https://www.renesas.com/software-tool/cc-compiler-package-rx-family
https://www.renesas.com/us/en/software-tool/rx-driver-package
https://www.renesas.com/us/en/software-tool/rx-driver-package
https://www.beckhoff.com/en-en/products/automation/twincat/

R-IN32M3 Module (RY9012A0)

RX66T Sample Application (UGOAL Edition)

2. Hardware configuration
2.1 List of specifications

Table 2-1 shows a list of specifications for this board.

Table 2-1 Board specifications

ltem Functions and specification
5V (Supply from USB Micro B or inverter board.)
Input Power Input voltage or 3.3V (from inverter board)
Type name R5F566 TKADFP
Flash memory 1MB
MCU RAM 128KB
Data flash memory 32KB
MCU Input Clock Oscillator 8MHz
USB Micro B only input power (data line is not connected)
E1 / E2 Lite emulator
JTAG 2.54mm pitch 14pins
Connectors Inverter Board CNA : 2.54mm pitch 20pins
CNB : 2.54mm pitch 20pins
Hall sensor B5B-XH-A
Encoder B5B-XH-A
SCI B4B-XH-A (not mounted)
Power input switch Slide switch SPDT
DIP switch 2bit
] Generic toggle switch 4bit
Switches rotary switch Hexadecimal (not mounted)
EtherCAT ID rotary switch Hexadecimal
CPU Reset Push switch 1bit
R-IN32M3 Module Reset Push switch 1bit
5V power in Red 1bit
LED Generic Green 4bit
Protocol display Green 3bit
Protocol status Bi-Color(2bit) x 2
Pin Headers for External Extensions 2.54mm pitch 16 pins (not mounted)
while executing motor program 60mA typ.
consumption while exgcutlmg ethernet 260mA typ.
communication program
Operating Temperature 0 ~45°C

Board Dimension

80mm x 110mm t = 1.6mm

R30ANO399EJ0105 Rev.1.05
May.31.2024
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R-IN32M3 Module (RY9012A0) RX66T Sample Application (UGOAL Edition)

2.2 Appearance of the board

Figure 2-1 shows the appearance of this board, and Table 2-2 shows the main parts and external
interfaces.
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Figure 2-1 Board appearance

Table 2-2 Main parts and external interfaces

1 General purpose DIP switch 10 | Inverter Board connector B
2 USB Micro B 11 Reset switch
3 Power input selector switch 12 | General purpose Input switch
4 Inverter Board connector A 13 | JTAG connector
5 General-purpose rotary switch (not 14 | General purpose Output LED
mounted)
6 EtherCAT ID switch 15 | SCI connector (not mounted)
7 Protocol display LED 16 | Pin header for external expansion (not
mounted)
8 R-IN32M3 Module 17 Encoder connector
9 Protocol status LED 18 Hall sensor connector
R30AN0399EJ0105 Rev.1.05 Page 8 of 107
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RX66T Sample Application (UGOAL Edition)

R-IN32M3 Module (RY9012A0)

2.3 Block diagram

The block diagram of this board is shown below.
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Figure 2-2 Block diagram
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R-IN32M3 Module (RY9012A0)

RX66T Sample Application (UGOAL Edition)

2.4 Features
2.41 Power supply

The board is powered by a USB Micro B connector or an Integer Board connector.

Normally, if you want to use this board alone, set SW7 at the USB Micro B connector side.

3.3V power supply method to RX66T MCU and the Module can be selected with jumper pins. For more

information, 2.5.5(3) JP4, 2.5.5(4) JP5

Figure 2-3 shows power supply configuration diagram of this board.

Inverter Board INV_+3.3V
CNA =
19
20
15
16 +5V +3.3V
CN1
E 3.3V
SW7 LDO
USB Micro B
CN8 LED10

MCU_UVCC

Module_ VCC

Figure 2-3 Power diagram

R30AN0399EJ0105 Rev.1.05
May.31.2024 RENESAS
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R-IN32M3 Module (RY9012A0)

RX66T Sample Application (UGOAL Edition)

2.4.2 GND

The board's GND and AVSS are connected by R39 near CN4.
In the shipping state, JP2 is shorted, and the PGAVSSO0 terminal of the MCU is connected to the AVSS.

The FG terminal of the R-IN32M3 Module is connected to the TP11 and can be connected to the GND by
mounting R69.

The connection diagram of the GND of this board is shown below.

Inverter Board
CNB

MCU
RX66T

PGAVSS1

<
o [w o [0 |

19

GND1
20

GND2
CN4

1MEGQ

R39

(oNe]

JP2

R-IN32M3
Module

FG

AVSS

PHO/AN007/PGAVSS0
P40/AN000
P41/AN001
P42/AN002
P43/AN003

P52/AN200
P53/AN201
P54/AN202

PH4/AN107/PGAVSS1

r VSS

GND

FG Terminal

TP11
(NM)

GND FG
U3

GND

R69
(NM)

GND

Ut

Figure 2-4 GND

R30ANO399EJ0105 Rev.1.05

May.31.2024
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R-IN32M3 Module (RY9012A0)

RX66T Sample Application (UGOAL Edition)

2.4.3 RESET and JTAG

This board has three methods of reset, "Power ON Reset", "Reset by JTAG Emulator”, and "Reset by
External Switch". The reset and JTAM diagram of this board shows in Figure 2-5

MCU_UVCC MCU_UVCC

SW1

v

g
JP3
JTAG E) McU
Connector RX66T
1 TCK
2 —
3 TRST#
4 EMLE Module VCC R-IN32M3
5 TDO/TXD
8 Module
7 MD/FINED
8 Module_VCC vee
190 T™MS
UB
1 TDI/RXD RESET#
12—o RESET
13 RESET# Module RESET# IC
14—
CN1 i i j? Ut u3
\Y%
MCU_UVCC Sws8

Figure 2-5 RESET diagram

R30ANO399EJ0105 Rev.1.05
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R-IN32M3 Module (RY9012A0) RX66T Sample Application (UGOAL Edition)

2.4.4 R-IN32M3 Module

For more information about the R-IN32M3 Module mounted on this board, see the R-IN32M3 Module
(RY9012A0) User's Manual Hardware (R19UH0122EJ****).

The communication between the R-IN32M3 Module and the MCU is done via 4-wire SPI.

The SPI connection is shown in Figure 2-6. Each signal line in the SPI is not processed on this board
because a Pull-Up or Pull-Down resistor is granted in the R-IN32M3 Module.

MCU R-IN32M3
RX66T Module
PA3 SS#

PD1/SMISO8 MISO
PD2/SCK8 SCLK
PD0/SMOSI8 MOSI
PB6/IRQ2 SYNCO
PB3/IRQ9 SYNC1
U1l U3
Figure 2-6 SPI

2.4.5 Emulator connection

The RX66T program is rewritten using E1 or E2 Lite, an on-chip debugging emulator from Renesas
Electronics. The program is written by connecting E1 or E2 Lite to the Emulator connector on this board and
the USB on PC.

Do not supply power from E1, E2 Lite in the integrated development environment.

R30AN0399EJ0105 Rev.1.05 Page 13 of 107
May.31.2024 RENESAS



R-IN32M3 Module (RY9012A0) RX66T Sample Application (UGOAL Edition)

2.5 External interfaces

2.5.1 Ethernet connector
The R-IN32M3 Module on this board has two RJ45 network connectors.

The Ethernet switch function of the R-IN32M3 allows external connections in several network topologies,
such as dizzy chain connections. The internal PHY layer of R-IN32M3-EC can handle a variety of industrial
communication protocols and supports 10BASE-T and 100BASE-TX/FX.

252 LED

This board is equipped with a 5V power display LED, a protocol display LED, a protocol status LED
representing the status of each protocol, and a general-purpose output LED.

(1) 5V power display (LED10)

The LED10 (Red) is lit by a +5V power supply from the USB Micro B connector or the Inverter Board
connector. See Figure 2-3 for the configuration.

(2) Protocol display (LED1~3)

Depending on the industrial ethernet protocol selected, the project in the sample software is executed on
RX66T. Depending on the protocol running, one of LED1-3 (Green) will light up.

MCU_UvVCC
MCU
RX66T LED1 LED2 LED3
P94
P95
P96
U1l

Figure 2-7 protocol display LED

LED display depending on the protocol is shown in Table 2-3.

Table 2-3 protocol display LED

protocol LED1 (P94) LED2 (P95) LED3 (P96)
PROFINET ON OFF OFF
EtherNet/IP OFF ON OFF
EtherCAT OFF OFF ON
R30ANO399EJ0105 Rev.1.05 Page 14 of 107
May.31.2024 RENESAS




R-IN32M3 Module (RY9012A0) RX66T Sample Application (uUGOAL Edition)

(3) Protocol status (LED4,7)

LED4 and LED?7 are Bi-Color LEDs (Green / Red) that display the LED status specified in each protocol
standard.

For more information, see “R-IN32M3 Module (RY9012A0) User's Manual Software (R17US0002ED****)".

MCU_UVCC
RxeoT 1 e [0 )
PA2
PA4
PAO
PA1

ut

Figure 2-8 protocol status LED

Table 2-4 Protocol Status LED

PROFINET

2 | EtherNet/IP
3 | EtherCAT

SF: system failure, BF: bus failure, DCP: discovery and configuration protocol
MS: module status indicator, NS: network status indicator,

R30AN0399EJ0105 Rev.1.05 Page 15 of 107
May.31.2024 RENESAS



R-IN32M3 Module (RY9012A0) RX66T Sample Application (UGOAL Edition)

(4) General-purpose output LED (LED5,6,8,9)
4bit green LEDs (LEDS5, LEDG6, LEDS, and LED9) are available for general purpose 1/O applications.

In the sample application for Remote 1/O, these are used as the LED outputs.

MCU_UVCC
MCU
RX66T LED5 LED6 ||LEDS [|LED9
PE3
PE4
PE1
PEO
U1

Figure 2-9 General purpose LED

2.5.3 Switch
This board has several switches for EtherCAT Explicit Device ID, input for general-purpose 1/O applications,
general-purpose DIP, input power, and resets.

(1) EtherCAT Explicit Device ID Switch (SW3)
When EtherCAT is selected as the protocol setting, the Explicit Device ID is set by SW3.

McCu_UvcC

MCU
= = = RX66T

® P90
P91
P92
P93

1 7

Figure 2-10 EtherCAT Explicit Device ID Switch

R30AN0399EJ0105 Rev.1.05 Page 16 of 107
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R-IN32M3 Module (RY9012A0)

RX66T Sample Application (UGOAL Edition)

Table 2-5 EtherCAT ID setting

EtherCAT Device ID SW3 P93 P92 P91 P90
0 0 0 0 0 0
1 1 0 0 0 1
2 2 0 0 1 0
3 3 0 0 1 1
4 4 0 1 0 0
15 F 1 1 1 1

(2) General-purpose input SW (SW2,4,5,6)

SW2,4,5,6 (toggle switch) is available as an input switch for each 4bit for general purpose 1/O applications.

In the sample application for Remote 1/O, these are used as the switch inputs.

MCU_UVCC

MCU_UvVCC

SW4

MCU_UVCC

MCU
RX66T

PB4

PB2

PB1

PBO

ut

Figure 2-11 General purpose input SW

R30ANO399EJ0105 Rev.1.05

May.31.2024
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R-IN32M3 Module (RY9012A0) RX66T Sample Application (UGOAL Edition)

(3) General-input SW (SW9)
Figure 2-12 shows DIP switch, SW9, input for general purpose.

In the multi-protocol sample application, this is used as a selector input for setting the protocol (PROFINET,
EtherNet / IP, EtherCAT and Modbus TCP).

MCuU_uUvcC

MCU
= RX66T

ON

® P62
P63

gy e

i

—l
—]
\Y4

Ut

Figure 2-12 Generic SW

(4) Power SW (SW7)

SWT is a switch that selects the 5V power supply to this board. Select from the USB Micro B connector or
the Inverter Board connector to power it.

See Figure 2-3for the configuration.

Table 2-6 SW7
SW?7 Select Description
1-2 ("USB" silkscreen side) USB connector (CN8) supplies 5V power to this board

2-3 ("Inverter Board" silkscreen side) | 5V power is supplied from the Integer Board connector A (CN1).

(5) Reset SW (SW1, SW8)
SWH1 is push switch to reset the RX66T microcomputer and SW8 is one to reset the R-IN32M3 module.

See Figure 2-5 for reset configuration.

R30AN0399EJ0105 Rev.1.05 Page 18 of 107
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R-IN32M3 Module (RY9012A0)

RX66

T Sample Application (uUGOAL Edition)

254

Table 2-7 shows the connectors on this board (except for the RJ-45 connector with the R-IN32M3 Module).

Connector

Table 2-7 Connector List

(1)

CN Type name description

CN1 SFH11-PBPC-D10-ST-BK Inverter Board connector A

CN2 B5B-XH-A Hall sensor connector

CN3 B5B-XH-A Encoder connector

CN4 SFH11-PBPC-D10-ST-BK Inverter Board connector B

CN5 XG4C-1431 JTAG connector

CN6 B4B-XH-A (not mounted) SCI connector (not mounted)

CN7 A1-16PA-2.54DSA (not mounted) Pin Headers for External Extensions(not
mounted)

CN8 10118194-0001LF USB Micro B

Inverter Board Connector (CN1, CN4)

This board is equipped with an Inventor Board connector for use as a CPU card for "24V Motor Control
Evaluation System". The following is a pin assignment for the Integer Board connector:

Table 2-8 Inverter Board Connector A (CN1)

pin signal MCU Port Note pin signal MCU Port Note
1 LED1# P22 2 LED2# P21
3 LED3# P20 4 VRL P24
5 FO# P70 6 NC - NC
7 WN P76/ MTIOC4D 8 VN P75/ MTIOC4C
9 UN P74/ MTIOC3D 10 WP P73/ MTIOC4B
11 VP P72/ MTIOC4A 12 upP P71/ MTIOC3B
13 SW1# P23 14 SW2# P27
15 +5VA1 - 16 +5VA2 -
17 GND - 18 GND -
19 | VCC33_ A1 |- 20 | VCC33_A2 -
R30AN0399EJ0105 Rev.1.05 Page 19 of 107
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R-IN32M3 Module (RY9012A0)

RX66T Sample Application (UGOAL Edition)

Table 2-9 Inverter Board Connector B (CN4)
pin signal MCU Port Note pin signal MCU Port Note

1 AVCC1 - 2 AVCC2 -
3 NC - NC 4 PGAVSS1 PHO/ PGAVSS1
5 U P40/AN0O0O 6 v P41/AN0O0O1
7 W P42/AN002 8 VPN P43/AN003
9 TEMP(VOT) - NC 10 | VU P52 /AN200
11 |W P53/AN201 12 | VW P54/ AN202
13 | VAC - NC 14 | IPFC - NC
15 | VR1 PH4/AN107 16 | VN - NC
17 | VCCIO1 - 18 | VCCIO2 -
19 | GND1 - 20 | GND2 -

(2) Hall sensor connector (CN2)

The Hall sensor connector (CN2) on this board is only compatible with 5V Hall sensors.

Because 5V is connected to the VCC pin, connecting the Hall sensor of 3.3V might be broken.

The signal line converts the 5V input signal to 3.3V by the level conversion IC on the board and connects it

to the MCU.

(This sample software is not supported.)

The pin assignment of the Hall sensor connector is shown below.

Table 2-10 Hall sensor connector

pin signal MCU Port Note

1 VCC - 5V output

2 GND -

3 HALL U P61/ IRQ5 Converted to 3.3V on this board

4 HALL V P60/IRQ4 Converted to 3.3V on this board

5 HALL W P55/IRQ3 Converted to 3.3V on this board
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(3) Encoder connector (CN3)

The Encoder connector on this board is only compatible with Encoder with 5V operation.

Because 5V is connected to the VCC pin, connecting encoder of 3.3V might be broken.

The signal line converts the 5V input signal to 3.3V by the level conversion IC on the board and connects it

to the MCU.

(This sample software is not supported.)

The pin assignments for the Encoder connector are as follows:

Table 2-11 Encoder connector (CN3)

pin signal MCU Port Note

1 VCC - 5V output

2 GND -

3 ENC_A P33/MTCLKA Converted to 3.3V on this board
4 ENC B P32/MTCLKB Converted to 3.3V on this board
5 ENC Z PA5/MTIOC1A | Converted to 3.3V on this board

(4) JTAG Connector (CN5)

The pin assignments for JTAG connector is shown below.

Table 2-12 JTAG Connector (CN5)

pin signal MCU Port Note pin signal MCU Port Note
1 TCK/FINEC PD4/TCK 2 GND -
3 TRST# PD7/TRST# 4 EMLE EMLE
5 TDO /TXD1 PD3/TXD1 6 NC - NC
7 MD/FINED MD/FINED 8 VCC -
9 TMS PD6_TMS 10 UB P0O0_UB
11 TDI/RXD1 PD5_RXD1 12 GND -
13 RESET# RESET# 14 GND -
R30AN0399EJ0105 Rev.1.05 Page 21 of 107
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(5) SCI Connector (CN6 : Not Mounted)

The pin assignments for SCI connector, CN6 is shown below.

CNG6 is not mounded on this board.

Table 2-13 SCI Connector (CN6)

pin signal MCU Port

1 VCC -

2 TXD P81/TXD6
3 RXD P80/RXD6
4 GND -

(6) Connectors for external expansion (CN7 : Not Mounted)

The external expansion connector (CN7) has an unused pin connected to the MCU.

The pin assignments for external expansion connectors are shown below. CN7 connectors (pin headers) are
not implemented.

Table 2-14 Connectors for external extension (CN7)

pin signal MCU Port Note pin signal MCU Port Note
1 MCU_UVCC | - 2 MCU_UvCC -
3 MCU_PE5 PE5 4 MCU_PO01 P01
5 MCU_PE2 PE2 6 MCU_P10 P10
7 MCU_P11 P11 8 MCU_P82 P82
9 MCU_P44 P44 10 MCU_P45 P45
11 | MCU_P46 P46 12 MCU_P47 P47
13 | MCU_PB7 PB7 14 GND -
15 | GND - 16 GND -

(7) USB micro B (CN8)

CN8 is USB Micro B connector for 5V power supply to this board. See Figure 2-3 for the power supply
diagram. By switching SW7 to the one described as "USB" with silkscreen, 5V power is supplied from CN8 to
the board.
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2.5.5 Jumper
Below is a list of jumper pins on this board. Normally, please use it in the shipping state.

Table 2-15 List of Jumper pins

pin signal Feature

JP2 XJ8C-0211 Select connection of PGAVSS0 and AVSS
Select connection of JTAG_VCC and

JP3 XJ8C-0211 MCU UVCC

JP4 XJ8D-0311 Select input of MCU_UVCC

JP5 XJ8D-0311 Select input of Module_VCC

The settings for each jumper pin are shown below.

(1) JP2

JP2 is a jumper pin for connecting the PGAVSSO0 pin and AVSS of the MCU. (See Figure 2-4)
The configuration table of JP2 is shown below.

When using the inverter board, please use JP2 of this board while keeping it short (shipped state).

Table 2-16 JP2

JP Description shipped state
Connect PGAVSSO0 terminal and AVSS
1-2 ) o

# Please use this normally.

not connect | Do not connect PGAVSSO0 terminal and AVSS

(2) JP3

JP3 is a jumper pin for connecting the VCC pin of JTAG connector (CCN5) to the MCU_UVCC. (See Figure
2-5). The configuration table of JP3 is shown below.

Table 2-17 JP3

JP Description shipped state

1-2 Connect VCC pin and MCU_UVCC of the JTAG connector.
# Please use this normally.

o

Do not connect VCC pin and MCU_UVCC of the JTAG

not connect
connector.
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(3) JP4
JP4 is jumper to select MCU_UVCC input. (See Figure 2-3)

The configuration table of JP4 is shown below.

Table 2-18 JP4

JP Description

shipped state

1-2 # Please use this normally.,

Use 3.3V LDO output on this board as MCU_UVCC input

o

2-3

Use VCC33_A of Inverter Board Connector A as MCU_UVCC.

There is no power to the MCU.

required.

not connect | # Select this setting in case of power supply from JTAG is

(4) JP5
JP5 is jumper to select Module_VCC input. (See Figure 2-3)

The configuration table of JP5 is shown below.

Table 2-19 JP5

JP Description shipped state
3.3V LDO output on this board is selected as Module_ VCC

1-2 . o
# Please use this normally.

2-3 VCC33_A from Inverter Board connector A is selected as
Module_VCC.

not connect | No power input to R-IN32M3 Module

R30AN0399EJ0105 Rev.1.05
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2.6 Difference between RX66T CPU Card

This board is developed referring to the RX66T CPU card (RTKOEMX870C00000BJ) and is configured to
add an industrial Ethernet communication module, but there are several differences in MCU and the
peripheral circuits. For this reason, in order for the sample software for the original RX66T CPU card to work
with this board, it is necessary to make changes that take into account the following hardware differences.

Table 2-20 shows the major differences between original RX55T CPU card and this board about MPU
peripheral circuits and R-IN32M3 Module-related circuit.

Table 2-20 Differences b/w RX66T CPU card and this board

# | ltem This board RX66T CPU Card Conn | Note
(SIS RTKOEMX870C00000BJ | &N
1 | MPU Type R5F566 TKADFP R5F566 TEADFP
Name
2 ROM 1024KByte 512KByte
3 RAM 128KByte 64KByte
4 Package LFQFP /100 pin The same on the left
5 Operating | 3.3V 5V
power (MPU spec: 2.7~5.5V) | (MPU spec: 2.7~5.5V)
supply
voltage
Encoder ENCA 58pin (P33 / MTCLKA) | The same on the left CN3
Input ENCB 59pin (P32 / MTCLKB) | The same on the left CN3
8 ENCZ 36pin (PA5/ The same on the left CN3
MTIOC1A)
9 | Hall sensor | HU 76pin (P61 / IRQ5) 17pin (PEO / IRQ7) CN2
10 | MPut HY 77pin (P60 / IRQ4) 16pin (PE1 / IRQ15) CN2
11 HW 78pin (P55 / IRQ3) 1pin (PE5 / IEQO) CN2
12 | Volumein | VR_1 86pin (PH4 / AN107) 68pin (P21 / AN217) CN4 Need Volt
Conv (*1)
13 | DC Link VPN 87pin (P43 / AN003) 75pin (P62 / AN208) CN4
Volt detect
14 | waveform TXD6 97pin (P81 / TXD6) 35pin (PBO / TXD6) CN6 Unusable
15 {ggln'tor RXD6 98pin (P80 / RXD6) | 34pin (PB1/ RXDS) CN6 | Unusable
16 | Inverter SW2# 64pin (P27) 97pin (P81) CN1 error
board release
17| Interface s\wg 66pin (P23) 98pin (P80) CN1 | enable
motor
control
18 LED1# 67pin (P22) 9pin (PE3) CN1 Normal
19 LED2# 68pin (P21) 26pin (PB7) CN1 Error
20 LED3# 69pin (P20) 32pin (PB3) CN1

(*) By changing the input supply voltage from 5V to 3.3V, the voltage loading process of sample software
must be corrected. Here, this sample software is already corrected.
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3. Sample software configuration

R-IN32M3 Module sample software can be downloaded 1.2 Operating environment.

The sample software is compatible with Little-endian. For Big-endian support, refer to 4.4 Big-endian

support and create a project.

3.1

Folder structure

The folder structure of this sample software is shown below.

RX66T_uCCM_V***
F—appl

—01_pnio
—02_eip

—03 ecat
—04_pnio_largesize
—05_eip_largesize
—06_ecat_largesize
F—07_modbus_tcp_slave
F—10_multi_protocol
—11_pnio_http
F—12_eip_http

—13 ecat_http

—17_fwup_bootloader

—oplat
—projects

—ugoal
—rpc
—sapi

—ext

User application

PROFINET sample application

EtherNet/IP sample application

EtherCAT sample application

PROFINET Large data size sample application

EtherNet/IP Large data size sample application

EtherCAT Large data size sample application

Modbus TCP sample application

multi-protocol [01_pnio, 02_eip, 03_ecat, 07_modbus] sample application
01_pnio sample Enhanced [web saver and host MCU update function]
02_eip sample Enhanced [web saver and host MCU update function]
03_ecat sample Enhanced [web saver and host MCU update function]

Boot Loader for host MCU update function

HW-dependent components (OS-dependent part, board spec, drivers)

Project files corresponding to each user application

Main part of uGOAL (Generic Open Abstraction Layer *)

Functional parts related to RPC (Remote Procedure Call) including NW protocols and MCTC

Simple API

external software component

* For more information about uGOAL, see “R-IN32M3 Module (RY9012A0) User's Manual Software (R17US0002ED****)".
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3.2 Sample project Overview

The protocols (PROFINET, EtherNet/IP and EtherCAT) in this sample software support the following
features:

Table 3-1 Protocol and feature

Protocol Feature

PROFINET

- Conformance : CC-B (RT)
+ Netload : |
Min Interval : 1ms
< 1&M : 1-4
+ DLR : Support

EtherCAT - DC : Support
+ Mailbox : CoE / FoE / EoE
* Profile : MDP

EtherNet/IP

The sample software implements two types of data transmission/reception applications as example
applications.

» Remote-l0 (LED/Switch): LED lighting control and Switch status from the evaluation board

»  Mirror: Sends data received from the master and mirrored back

Project Protocol Refer

01_pnio PROFINET 3.4.1 PROFINET
02_eip EtherNet/IP 3.4.2 EtherNet/IP
03_ecat EtherCAT 3.4.3 EtherCAT
04_pnio_largesize PROFINET 3.4.1 PROFINET
05_eip_largesize EtherNet/IP 3.4.2 EtherNet/IP

06_ecat_largesize EtherCAT 3.4.3 EtherCAT

07_mbus_tcp_sever | ModbusTCP 3.4.4 Modbus TCP
PROFINET / 3.4.5 multi-protocol
EtherNet/IP /

10_multi_protocol

EtherCAT /

ModbusTCP
11_pnio_http PROFINET 3.4.6 Web saver
12_eip_http EtherNet/IP
13_ecat_http EtherCAT

v' 04_pnio_largesize, 05_eip_largesize, 06_ecat_largesize project has a sample project for large
data transfer using RPC communication. See “User's Implementation Guide (uGOAL Edition)
[R30AN0402EJ****]” for details on RPC communication.

v' This document only describes the data communication function. For details about the firmware

update function, please refer to the "R-IN32M3 Module (RY9012A0) Firmware Update Guide

(R30ANO401EJ* ™ *)".
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3.3 Setup of development environment
Please refer to Chapter 1.2 for the operating environment of this sample software.

3.3.1 Install
(1) IDE e2studio and GCC for Renesas RX

Download e2studio in the following web site and install it on your PC.

Download Link: 1.2 Operating environment

There are four points to note regarding the installation.

1. Do not forget to check for "RX" in [Device Family] screen during the installation. (Multiple selections can
be made together with others)

Hl=A In

W R
RU78® (|

Figure 3-1 Select device family

2. Select target compiler from “GCC Toolchains & Utilities” category in [Additional Software] screen during
the installation.

BA Renesas & studio 2024-04 Set O X
Renesas e’ studio 2024-04 Setup
_ LENESAS
AYAR-ILE BB TITTERIRLET.

352 % [] Renesas E1, E20 Self-Checking Program V1,01.00 v1,01.00 1000 B ~

= = w | i

F/047- T3 [W] GCC Toolchains &8 Utilities

~ ) I ] LLL Tor Renesas RA 8.3 0.2UZ3T1 8.3 L0231 10U B I

Eﬁg’qt I_I UL 10T r(t_'m‘ ds RLTO S.9.£.ULU070 S FLLVELUT TUULUE

HATIAT [2] LLVM for Renesas RL78 17.0.1.202403 1701202403 1000 B

WEE GNU ARM Embedded 13.2-Rell 13.2.1.arm-13-7 2368 MB

& [] GNU ARM Embedded 12.2-Rel1 122.1.arm-12-24 1000 B
@ = " [] GNU ARM Embedded 10.3 2021.10 1030202110 10008

VIh91] [] GNU ARM Embedded 9.3.1 20202 9312020g2 10008

Figure 3-2 Select additional software
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3. During the installation of the GCC compiler, a CyberTHOR Studios Limited user registration may be

required.

If you do not have an account, please register from "Register Now". Alternatively, you can also register from
the Open Source Tools for Renesas (llvm-gcc-renesas.com).

[JP] Registration Information Of

UP] CyberTHOR Studios GNU Tools are free to download and use with worldwide technical
support provided free of charge. We do ask however that if you would like to use the tools,
you kindly register at https:igec-renesas.com. In order to allow nrestrictsd distribution of
these tools, this installer requires that you enter a unique code to show that you have already
registered. If you are already a registered user, you can find this activation code on our
website (hitps:/fgce-renesas.com). Simply log in to your account and click the Dashboard
button in the upper left comer of the screen to view your activation code. Once you have
your activation key, please check the "l am a registered user” box above and press the Hext”
button to proceed

If you are not a registered user, you can register online at hitps figcc-renesas.com or by
pressing the "Register Now” button below.

Registration is free, quick and easy and is only required once. Your detais are securely
stored by s and will never be sold or given away. Ve Use your detais to justify the
development wark we do on the tools and to very occasionally send you e-mails about our
releases (you can apt out f these e-mails if you prefer).

Thank you for helping us make these tools freely distributable.

Felf)l I Register Now I <E3E) Next >

Figure 3-3 Install GCC compiler (no account)

After registering or if you have an account, check “registered use” and select [Next>]. In the next pop-up,

enter the registered e-mail and Authentication Code to proceed with the GCC installation.

4. Make sure that [Change PATH environment variable automatically] is checked and proceed with the

installation.

[JP] Registration Information I FATI] T am 2 registered ussjl

P] CyberTHOR Studios GNU Tools are free to download and use with wordwide technical
support provided free of charge. We do ask however that if you would like to use the tools,
vou kindly register at https:/gec-renesas.com. In erder to allow unrestricted distribution of
these tools, this installer requires that you enter a unique code to show that you have already.
registered. If you are already a registered user, you can find this activation code on our
website (hitps:/fgcc-Tenesas.com). Simply log in to your account and click the Dashboard
button in the uppar Ieft comer of the screen to view your activation code. Once you have
your activation key, please check the ™l am a registered user” box above and press the “Next”
button to proceed

If you are not a registered user, you can register online at https igcc-renesas.com or by
pressing the "Register Now” button below.

Registration is free, quick and easy and is only required once. Your detais are securely
stored by us and will never be sold r given away. We use your detais to justify the
development wark we do on the tools and to very occasionally send you e-mails about our
releases (you can apt out of these e-mails if you prefer).

Thank you for helping us make these tools freely distributable.

Foutl Retrieve Code <E3@) I Next > I

Figure 3-4 Installation of GCC compiler (account possession)
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(2) CC-RX

If you use CC-RX, the C/C++ compiler package for the RX family.

When installing e2studio, select and install the version listed in Table 1-1. If the relevant version is not
included, please refer to Chapter 4.7 for individual installation.

e2strudio install:

A Renesas e studio 2024-04 Setup O X ‘
Renesas e studio 2024-04 Setup
_ _ RENESAS
YA T BEIMYIPIITERFLET.
£CF Renesas Reality Al Data Storage Tool 1.3.0 ~
#4253 v Iilienesas Toolchains &8 Utilities
Renesas CC-RX v2.08.01 v2.08.01 1000 B
B I [ Renesas CC-RX v3.06.00 ¥3.06.00 P
— —
VJIrIIT || Renesas E2 Self-Checking Program V1.02.00 v1.02.00 1000 B
[] Renesas E2 Lite Self-Checking Program V1.00.00 v1.00.00 1000 B
[] Renesas E1, E20 Self-Checking Program V1.01.00 v1.01.00 1000 B
w [m] GCC Toolchains && Utilities
GCC for Renesas RX 8.3.0.202311 83.020231 1000 B
[[] GCC for Renesas RL78 4.9.2.202201 492202201 1000 B w
12 GBOF0YO-FH2ETT.
V202404151546 User: All Users < Back Cancel

Figure 3-5 Installation CC-RX

Because it is a free trial version, the license has an expiration date and is a 60-day trial version. After 60
days, the ROM size will be limited to 128Kbyte. For more information, please refer to “CC-RX Compiler

User's Manual”.
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3.3.2 Development system structure
Connect this board to the E1 emulator and your PC as follows:

After setting the power input switch SW7 of this board to the "USB" side (yellow arrow in Figure 3-6), power
is supplied to this board by connecting a USB micro B cable to this board.

e2studio E1 emulator

e ?oftware PLC USB micro B

e? studio

(LAN) Ethernet cable

Figure 3-6 Connection of one board operation
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3.3.3 Import project
(1) Unzip package

First, unzip the archived package of this sample software (RX66T_uCCM_V***.zip) and store it in arbitrary
folder. Because e2studio cannot recognize project properly if file path is too long in the folder hierarchy,
place it in shorter path. Also, do not use multi-byte character, such as Japanese, in the folder path.

(2) Execute e2studio

Execute "e2studio.exe" to start e2studio.

To check the compiler installed above, select [Window] -> [Preferences], and then select [Renesas] ->
[Renesas Toolchain Management] in the Settings dialog. In the dialog [Renesas Toolchain Management], it
can be seen whether an appropriate compiler has been added to "Renesas CCRX" or "GCC for Renesas
RX".

This note is described based on the use of GCC 8.3.0.202311. If you don’t find it on the dialog here, you may
need to download and install it individually. Go to GNU Tools https://llvm-gcc-renesas.com/, you can pick the
intended GCC package from the list on [PRODUCTS] tab > [RX] > [Download Toolchain]. For details, see
chapter 4.5.

a Preferences O x
type filter text Renesas Toolchain Management = =
- Scan for installed toalchains on startup n
Logging
Module Download Toolchain Type Installation Path
My Renesas 3 GNU ARM Embedded
Reality Al Authenticat Renesas DSP Assembler
Renesas QF [C] KPIT GNURL78-ELF Toolchain
Renesas Toolchain Mz [] KPIT GNURX-ELF Toolchain
Smart Browser [] GCC ARM A-Profile (AArch64 bare-metal)
Smart Configurator LLVM Embedded Toolchain for Arm
Smart Demo LLVM for RL78
Smart Manual [] KPIT GNUARM-NOME-EABI Toolchain
Support Folders [] xPack GNU ARM Embedded
Tracealyzer CC-RL
TraceX Renesas CC-RX
Run/Debug v3.06.00 C:¥Program Files (x86)¥Renesas¥RX¥3_6_0¥
Seripting o] V30500 CEPTOGTamm TH1Es (XBD) THENesas TRRES 5. 0%
Terminal GCC for Renesas RX
TextMate 830202311 C:¥ProgramData¥GCC for Renesas RX 8.3.0.202311-GNURX-ELF¥n-elf¥n-elf¥
Tracing m 8.3.0.202305 C¥ProgramData or Renesas TGNURX-ELFErx-eizr-el
Validation Renesas SMS Assembler
Version Contral (Team) [] GCC for Renesas RL78
XML "
< > U < >
el
Figure 3-7 Renesas Toolchain Management
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(3) Import project

Import the sample project into e2studio from the following steps:

[File] -> [Import...] on the right of the screen.

-support.renesas.com/autoupdate/support/smartbrowser/:

File = Edit Source Refactor MNawvigate Search Project RenesasViews

New Alt+Shift+N »

Open File...
3 Open Projects from File System...

Close Ctrl+W
Close All Ctrl+Shift+W
Save Cirl+S
Save As...

Save All Ctrl+Shift+5S
Revert

Move...

Rename... F2
Refresh Fs

Convert Line Delimiters To
Print... Ctrl+P

= Import.

uration
-
otificati

P
E|

2 [Not
tware

w infc
Intt

W me

Figure 3-8 Import

In the [Select] dialog, select [General] -> [Existing Project into Workspace], and then select [Next>].

e’ Import

Select

Create new projects from an archive file or directory.

Select an import wizard:

type filter text

w (= General
& Archive File
1% Existing Projects into Workspace
([ File System
¥ HEW Project
[T] Preferences
([ Projects from Folder or Archive
£} Rename & Import Existing C/C++ Project into Workspace
1a# Renesas CCRX project conversion to Renesas GCCRX
e Renesas CS+ Project for CA78KOR/CATEKD
la¥ Renesas CS+ Project for CC-RX and CC-RL

[N o[ i

Figure 3-9 Select
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In the [Import Projects] dialog, select [Select root directory] check box, and then select [Browse].
Select the package of this sample software "RX66T_uCCM_V***" stored in arbitrary folder at 3.3.3(1)
and select [OK].

¢ Import ] X

Import Projects ]
Select a directory to search for existing Eclipse projects. / /
(@ Select root directory: | e rwma = =T TS v‘ | Browse. |

(O Select archive file: Browse

Projects:

mirror_sample__01_pnio__ra6m3_osless (C:¥Work ¥ws¥)XXXX_CCh A Select All
mirror_sample__01_pnio__ra6md_osless (C:¥Work¥ws¥XXXX_CCh
mirror_sample__01_pnio__rl78g14_osless (C:¥Work¥ws¥XXXX_CC Deselect All
mirror_sample__01_pnio__r66t_osless (C:¥Work¥ws¥XXXX_CCM_
mirror_sample__02_eip__ra6m3_osless (C:¥Work¥ws¥XXXX_CCM_
mirror_sample__02_eip__ra6md_osless (C:¥Work¥ws¥XXXX_CCM_
R mirror sample 02 eip ri78a14 osless (C:¥Work¥ws¥XXXX CCV ¥
>

Refresh

<

Options
[J Search for nested projects

Figure 3-10 Import Projects

After putting a check in the sample project to be used from each sample project listed in [Projects],
select [Finish] to import the project.

File Edit Source Refactor Mavigate Search Project

4 Debug w | | [E7] mirror_
O, ~ 4% Ok 00 T & Bl v 5] v
i Project Explorer &3 =] % 1_1) 8 = g

= mirror_sample__01_pnio__rx&66t_osless (in ne6t_semb 1320

2= mirror_sample_02_eip_rx66t_osless (in rast
= mirror_sample_03_ecat_r«66t_osless (in r66t_semb1320
= mirror_sample_ 04_pnio_largesize__r66t_osless (in re6Et_
== mirror_sample_05_eip_largesize_ re6t_osless (in reeet_se
= mirrer_sample__06_ecat_largesize__rx66t_osless (in nG6t s

Figure 3-11 Imported projects
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3.3.4 FIT Module

(1) Download FIT Module

Sample projects in this sample software apply the FIT module. Download the FIT module from Smart
Configurator in e2studio. If every project uses the same version of FIT module, the download should be
carried out only once on the PC. (It is not necessary to carry out it for each project after that.)

If you have already downloaded it, please go to the next section. For more information, see "RX Smart
Configurator User’'s Guide: e? studio" (R20AN0451ES****).

In the [Project Explorer] on e2studio, expand the sample project and select the configuration file.

Eile Edit 5ource Refactor MNawvigate Search Project F

| % ‘ | 75:;} | | ] | VK\; Debug [c7] mirror_s
G, v 35 ok 00 7 B LM BRI NI
I Project Explorer 7 S Y 2 = O
mirror_sample_01_pnio__m66t_osless (in mb6t_semb 1320
[f Includes
2 src

a uGOAL
297 mirrer_sample__01_pnic__r66t_osless.scfg I
|=| murrar_sample__0T_pnio__reeet_osless HardwareDebuc
Tl-§ mirror_sample_ 02_eip_ ru66t_osless (in reeet
«

= mirror_sample_03_ecat_ rx66t_osless (in r«66t_semb1320

Figure 3-12 Project Explore

If you see a dialog below, select [Open Perspective].

e Open Associated Perspective?

‘-.I Open the Smart Configurator perspective?

[] Remember my decision

Qpen Perspective No

Figure 3-13 Open Perspective
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Go to the [Components] tab of the Smart Configurator perspective screen and select the [Add component]

button.

Software component configuration

Compo... Fl [ 3% ~ Configure

I

W [= Startup ~
w = Generic
md r_bsp
v (= Drivers
v = DMA
mo r_dmaca_re
v (= IO Ports
w2 Config_PORT
~ = Communications
W rscir
v = Timers

type filter text

o oromt
v (= Middleware
v = Generic v
< >

Overview | Board cm(k;IcDmpDnent;I:m; Interrupts

Figure 3-14 Add component

In the [Software Component Selection] dialog, select [Download more software components]. If the region
selection dialog appears, select your region.

Software Component Selection

Select component frem those available in list

Category |All ~
Function |All ~
Filter |

Components Type Version ™
{HH &-Bit Timer Code Generator 1.7.0

£ Board Support Packages. (r_bsp) Firmware Integrati... 563

BB Buses Code Generator 182

£ Byte-based circular buffer library. (r_byteq) Firmware Integrati..  1.82

i} CAN API for the RX64M, RX651, RXG5N, RX66...  Firmware Integrati.. 410

B8 Clock Frequency Accuracy Measurement Circ...  Code Generator 1.81

£ Clock Synchronous Control Module for EEPR...  Firmware Integrati...  3.01

£ Clock Synchronous Control Module for Serial ... Firmware Integrati.. .01

H# Comparator Code Generator 171

& Compare Match Timer Code Generator 20,1 o

o . R, -
Show cnly latest version
Description

This software component generates two units (unit 0, unit 1) of an on-chip 8-bit timer

(TMR) module that comprise two 8-bit counter channels, totaling four channels.

I Download more software comy ponents I

Configure general settings...

@ < Back Mext >

e

Figure 3-15 Download selection of Software Component
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After checking "RX Family Driver Package", select Download. If the license dialog appears, select the

[Accept] button. RX Driver Package Ver.1.42 should be selected. If you don’t have it on the dialog here, you
may need to download/install it individually. For details, see chapter 4.6.

FIT Module Download

-
Select the FIT modules for download =

Select All

-
[ RXZ73Y RX Driver Package Ver.142

ROTANT7163110142 Rev.142 2024-01-23

Deselect All

Filtered:
] Show RX Driver Package only
Module Folder Path:

(=0 Y.eclipse¥com. latf

TModules Browse...

Figure 3-16 FIT Module Download

After the download is complete, close the [Software Component Selection] dialog. If successfully
downloaded, each element of the FIT module will be activated.

Software component confi
Compo... O B o2 v &
-

| type filter text |

w [= Startup ~
w = Generic
& rbsp
w = Drivers
v = DMA
% r_dmaca_rx
w = /O Ports
& Config_PORT
w = Communications
% r_sci_m
w = Timers
% r_cmi_rx
w = Middleware
w = Generic W
>

<

Overview |Board | Clocks | Components

Figure 3-17 Activated FIT module

If each component is not activated, or if each component is not latest version, go to the [Components] tab of
the Smart Configurator perspective screen and select the [Add component] button (Figure 3-14). So that, in
the [Software Component Selection] dialog, select [Configure general settings...].
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Select component from those available in list

Software Component Selection tlj

Category | All
Function | Al
Filter |
Components Type Version
{ B B-Bit Timer Code Generator 1.7.0
£ Board Support Packages. (r_bsp) Firmware Integrati.. 566
2 Buses Code Generator 182
3 Byte-based circular buffer library. (r_byteq) Firmware Integrati.. 182
3 CAN API for the RX64M, RX651, RX65N, RX€6...  Firmware Integrati...  5.00
B Clock Frequency Accuracy Measurement Circ...  Code Generator 18,1

#2 Clock Synchronous Contrel Module for EEPR...  Firmware Integrati..  3.02
3 Clock Synchronous Control Module for Serial ... Firmware Integrati..  3.02
8 Comparator Code Generator 17.1
4 Compare Match Timer Code Generator 2.0.1

Show only latest version

Description

This software component generates two units (unit 0, unit 1) of an on-chip &-bit timer
(TMR) module that comprise two 8-bit counter channels, totaling four channels.

@ < Back Mext > Cancel

Figure 3-18 General settings of Software Component

In component settings, check [Allow blocked FIT modules to be displayed] and select [Apply].

A

®
E

Tracealyzer v

E.

ext C P - - &
~ Renesas A
Breakpaints Code generation settings
Device add-ins Suppe Generating code: Do nothing if component exists ~
Emulator Ry
FSP Configuration Ed M0 SR AT
Launch Settings RL78 APl function output: | Quiput all API functions according to the setting ~
Logging
Medule Download Ceravimg e
My Renesas. Change these options to control how a component is added
Renesas QF Adding dependency: | Add dependent component -
Renesas Toclchain Mi
Srnart Browser Checking dependency: | Ignere if dependent component is newer ~
 Smart Configurator
B Location settings
‘smponent
MCU Package Apr Location settings have moved to the Module Download page

MMU
Pin Errors/Warning I flow biocked Fif modules to be displayed I
Smart Demo

Smart Manual
Support Folders
Synergy Configuratio
Synergy License

®

Restore Defaults

Cancel

Figure 3-19 Check of component display setting
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Right-click each component and select [Change version...].

Software component configuration

Compo... = 2 = Configure
L Property
|?,-|:.e"i|:e|' text | w Configurations
v (= Startup ~ # Startup select
v @& Generic # User stack settin
% I'—tl Change version... I
v [= Drivers
w = DMA # Remove
¥ Reset to default
v = IfOP
@ Cc Download and import sample projects
w 7= Communications
A oseim # Userstdio charp

Figure 3-20 Change version of component

Select [Next] -> [Finish].

If there is latest version in available versions, select [Next] -> [Finish] after selecting its version.

(2) Code generation for FIT Module

Generate the source code of the FIT module to use. Code generation needs to be done on a project-by-
project level. Go to [Overview] tab of the Smart Configurator perspective screen and select [Generate Code]
button to generate the required source code.

Overview information 5] &
+ General Information @

This editor allows you to medify the settings stored in configuration file (.scfg)

Board

Allow board and device selection

tegicenunde

Allow clock configuration ~—Components

Middleware ]
Components Device -
A\Icv:)softwarecompcnent selection and configuration driver oS
Fee———— g
Pins
Allow general pin configuration and pin configuration for selected software component
Cverview fBoard | Clocks| Components | Pins| Interrupts
Figure 3-21 Generate code

Now, it is ready to build the project.
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3.3.5 Build project

In the [Project Explorer] on e2studio, select the sample project, select the arrow next to the [Build] button
(hammer icon), and select [HardwareDebug] from the drop-down menu.

File Edit MNavigate Search Project RenesasViews Run Window Help

%5 Debug [£7] mirror sample_ 06 ecat largesize_ I ‘ - M P A A=
-

e R ¥ 1 HardwareDebug
[ Project Explorer 52 B S W § = O @ mimor sample_01 pnio_m66t osless.scfg 51
i 'chﬂmiT;r;us‘ar:pleiutpnioirxSGtioshﬁ (in mESLsemlﬂi Overview information
g ZEOAL w General Information

(= trash

’;';} mirror_sample__01_pnio__r66t_osless.scfg

|Z mirror_sample__01_pnio__r«66t_osless HardwareDebu
'1'5 mirror_sample_ 02_eip__rx66t_osless (in mG6 320
115 mirror_sample_ 03_ecat_ r66t_osless (in
115 mirror_sample_04_pnic_largesize_ 66t osless (in e

This editor allows you to modify the settings stored in configuration file (.scfg)

Board

Allow board and device selection

€ Clocks

Figure 3-22 Build project

e2studio builds the selected project. When the build is complete, "Build Finished" message can be seen in
the [Console] at the bottom of the screen.

Bl Consale 53 @{?%|',EQE :=|="E'L=<J>'DE|
CDT Build Console [mirror_sample_01_pnio__r«66t_osless]
19:44:89 Build Finished. @ errors, @ warnings. (took 3@8s.678ms) »
v
< >
Figure 3-23 Build finished
R30ANO399EJ0105 Rev.1.05 Page 40 of 107

May.31.2024 RENESAS



R-IN32M3 Module (RY9012A0)

RX66T Sample Application (UGOAL Edition)

3.3.6 Debug

Once the build is complete, it is possible to start debugging immediately. Select the arrow next to the [Debug]
button (bug icon) and select [Debug Configurations...].

EJa-®c v-i8ix

no launch history

Debug As >

Debug Configurations...

Organize Favorites...

Figure 3-24 Debug Configurations

In the [Debug Configuration] dialog, select the appropriate "xxxx HardwareDebug" from [Renesas GDB
Hardware Debugging] and select the [Debug] button to launch the debug screen.

& Debug Confiqurations

Create, manage, and run configurations

R EX‘EF'

Name: | mirror_sample_01_pnio_r66t_osless HardwareDebug |

[type filter text

||| [ Main 35 Debugger| i Starup| - Source| [ Common

[E] ©/C++ Application

[€] C/C++ Remote Application
L EASE Script

[£] GDB Hardware Debugging
[£] GDB OpenOCD Debugging

Project

[ mirror_sample_01_pnic_r66t_osless Browse...

€/C++ Application:

[ HardwareDebug/miror_sample_a1_pnio_nt_osless.cif

[ GDB Simulator Debugging (RHESO)

Java Application
R Launch Group

- Launch Group (Deprecated) Build Confiquration: |Select Automatically
T Remote Java Application

Build (if required) before launching

TET IO e mpIE e P

Belees HarOWareDenug

[&] mirror_sample_03_ecat_rx66t_osless HardwareDebug

[T mirror_sample_04 pnio_largesize rxe6t osless Hardwa
[E%] mirror_sample_05_eip_largesize_re66t_osless Hardware
[c] mirror_sample_06_ecat_largesize_rx66t_osless Hardwai

€7 Renesas Simulator Debugging (RX, RL7E)

< >
Filter matched 19 of 21 items

()

Java Applet Variables..

v [£] Renesa GDB Hargware Debugging O Enable auto build O Disable auto build
[c*] mirrer_sample_01_pnic_m&6t_osless HardwareDebug (®) Use workspace settings Configure Workspace Settings...

Figure 3-25 Debug start

When using E2 Lite emulator, open [Debugger] tab and select the emulator to use at [Debug hardware].

Here, attention to set [Power Target from The Emulator (MAX 200mA)] to "No".

After changing [Debugger] configuration, select [Apply] and [Debug].
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onfigurations

Create, manage, and run configurations

CEdoRX BV~

Mame: [ mirror_sample_01_pnio_r«66t_osless HardwarcDebug

type filter text || (1 Main (%5 Debugger . Startup| & Source| ] Common

——— Tt Device AT

GDB Settings  Connection Settings Debug Tool Settings

C/C++ Application

[€] C/C++ Remote Application
L EASE Script

[€] GDB Hardware Debugging
GDB Open0CD Debugging

~ Connection with Target Board ~
[E7] GDB Simulator Debugging (RHESC) Emulator (Auto)
[ Java Applet Connection Type Tag ©
[T Java Application ITag Clock Frequency[MHz] 165 e
2 Launch Group Fine Baud Rate[Mbps] 2.00
= Launch Group (Deprecated) Hot Plug No v
[T Remote Java Application « Power
~ [£7] Renesas GDB Hardware Debugging Power Target From The Emulator (MAX 200mA) [N o |
[c] mirror_sample_01_pnio_ 66t _osless HardwareDebug Power Target via User Interface
[E7] mirrer_sample__02_eip_r«66t_osless HardwareDebug Supply Voltage (V)
[E7] mirrer_sample__03_ecat_r«66t_osless HardwareDebug + CPU Operating Mode
[E] mirror_sample_04_pnio_largesize_r«66t_osless Hardwa Register Setting single Chip v
[&] mirror_sample_05_eip_largesize_re66t_osless Hardware Mode pin Single-chip mode v
[E7] mirrer_sample__06_ecat_largesize_r66t_osless Hardwar Change startup bank No
[E7] Renesas Simulator Debugging (RX, RL78) Startup bank Bank 0 v

< >
Filter matched 19 of 21 items

Figure 3-26 Selecting Debug hardware

If a firewall warning for "e2-server-gdb.exe" is shown, check all check boxes,
"Public", and select [Allow access].

"Domain", "Private" and

If asked to change the perspective in the Confirm Perspective Switch dialog, check the check box of [Always
use this setting] and select [Yes].

When the debugger screen is up and the program download is complete, select the [Restart] button to run

the program.
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3.4 Protocol communication and Application control

This section describes the protocol communication using Management Tool (PROFINET, EtherNet / IP
connection) or TwinCAT (EtherCAT connection), and how to control each sample application.

3.41 PROFINET

This chapter describes an example of PROFINET communication.
The target sample is below.

Table 3-2 PROFINET Sample software

Sample software | Overview

01_pnio Cyclic connection sample

04_pnio_largesize | Cyclic and RPC (Large Size data) connection sample

10_multi_protocol |01_pnio, 02_eip, 03_ecat, 07_modbus multi sample

11_pnio_http 01_pnio sample Enhanced [web saver and host MCU update function]

To use this sample application, you need to update the firmware version of the R-IN32M3 Module to 2.1.0.0
or later. For the firmware update method, see "R-IN32M3 Module (RY9012A0) Management Tool Instruction
Guide (R30ANO390EJ****)".

1. Evaluation Environment Setup

-1.  Evaluation Board Preparation

Refer to Chapter 3.3. to prepare the development environment.
Build the project and run the sample application, referring to Chapters 3.3.4 to 3.3.6. When the
sample application is run, the protocol display LED (LED1: PROFINET) turn on.

Figure 3-27 Protocol LED: PROFINET
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-2. Set IP address

Set Static IP address. Open the [Network Properties] of the network adapter connected to the R-

IN32M3 Module and set the static IP (using 192.168.0.1 as an example).

IP address 192.168.0.1

Netmask 255.255.255.0

AF=Fy b ORI (-3 4 (TCRAPvA)DTO/(T1
S
RyhI-TTIDRENHTH-FEN TS L. P BEESBAMETIILAT
57, - TUBMEE R, Ry hI-7EREICEYE P BEERNEDET
(AL,

QP PELAEEHHICEBT(0)

@ &0 P FRLAEREI(S):

o D o o o e
@ O DNS #—/(~OFFLAEEI(E:
O #THIEEERET (L) sEEE.

Foeh

Figure 3-28 Set Static IP address
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2. Master connection

Management tool can be used as a PROFINET simple master. It is included with " R-IN32M3 Module
(RY9012A0) Sample Package" (R18ANO064EJ****) along with this sample software.

Execute "ice.exe" file in the folder below to start the Management tool. For more information about the
Management tool, see "R-IN32M3 Module (RY9012A0) Management Tool Instruction Guide
(R30ANO390EJ****)".

-1.  Select network to use in [Network Navigator] panel and select [Scan Network] button.

“"" Industrial Communication Explorer
File

(& PNIO Master | [7] D

Device Commands

Scan device

= Snapshots Device Data

Station name:

Figure 3-29 Scan network

-2. “Scan complete. found 1 device” message is displayed in [Network Scan] dialog, then select [OK].

Scan network =ralrk IRE bk Faw loste e “

Running scan using local IP 192.168.0.1

Scan complete. Found 1 device.

Figure 3-30 Scan completed
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-3. In [Network Navigator] panel in the scanned network, “R-IN32M3_Module” is displayed as the new
device, so select [R-IN32M3_Module].

rt:. Network Navigator] \ r@ PNIO Mast
v = Network Interfaces Device Co
v B F e BT Do (1) Scand

| = _R-IN32M3_Module (0.0.00) ]
- B LR w2 e e B 5 °(0) Device Da
= Snapshots Station na
Device Ty
Device Ro
IP Addres:
Netmask:

Figure 3-31 Select R-IN32M3 Module

-4. In order to communicate with the R-IN32M3 Module, the IP address of the R-IN32M3 Module must be
in the same IP network as the IP address of the PC. Therefore, access the configuration manager
variables (volatile memory and non-volatile memory stored configuration variables) of the R-IN32M3
Module to set the IP address and Netmask.

With [R-IN32M3_Module] selected, select [Read Configuration] button while displaying the
[ConfigManager] panel.

[~ Industrial Communication Explorer

|@ PNIO Master 0 EtherNet/IP Master [] Device Log|

(A ConfigManager

| Module Variable Action Type |1
v & Network Interfaces
v W Do B

& R-IN32M3_Module (0.0.0.0)
el(R) Dual Band Wireless-AC &

=
= Snapshots

Figure 3-32 ConfigManager
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-5. In the configurations displayed in the [ConfigManager] panel, change the following items. Note that it
is required to set VALID to 1 due to enable the IP address and Netmask. The changed Value will be
highlighted in yellow.

Module Variable Value example
GOAL_ID_NET IP 192.168.0.100
GOAL_ID_NET NETMASK 255.255.255.0
GOAL_ID_NET VALID 0x01

A ConfigManager] z EtherNet/IP Master (ZJ) PNIO Master [] Device Log s Firmware Update €3 Exception Log @ EtherCAT Mast
Module Variable Action Type Temp Read Write Value
GOAL_ID_ETH SPEED uint32 X X X 0x0000000b
GOAL_ID_ETH DUPLEX uint32 X X X 0x00000007
GOAL_ID_ETH PORTCNT uint32 X X X (0x00000002
[GOAL_ID_NET P IPv4 X X | 192.168.0.100
OAL_ID_NET NETMASK IPv4 X X 255.255.255.0
GOAL_ID_NET oW 1Pud X X 0000
Jooaoner  vaup uints X X o0 |
GOAL_ID_NET DHCP_ENABLED uints X X Ox00
GOAL_ID_NET DHCP_STATE uints % X X  Ox00
GOAL_ID_NET DNSO 1Pv4 X X 0000
£ >
1) Export Config | & Import Config # Save config to flash

Figure 3-33 Set IP address on R-IN32M3 module

-6. Select [Write Configuration] button to download the changed Configuration Manager variables to the
R-IN32M3 Module.

" Industrial Communication Explorer

t5. Network Navigator]

v 5 Network Interfaces
v ® Realtek USB GbE Family Controller (1)
== R-IN32M3_Module (0.0.0.0)

# Intel(R) Ethernet Connection 1219-LM (0]

e
- 1

Figure 3-34 Download Config variables
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-7. If a change confirmation dialog is displayed, select [Yes]. The changed value is then transferred to the
R-IN32M3 Module and changed in RAM only. If change the value of Flash incorporated in the R-
IN32M3 Module, use the [Save config to flash]. The changed IP address setting is applied after the
system is restarted, so restart this board.

For details on the IP address setting, refer to Chapter 4.3.

-8. Select [PNIO Master] panel, and then select [Scan device].

@ PNIO Master | [] Device Log % ConfigMana

Device Commands

Set station name Set If

Device Data

Station name:
Device Type:
Device Role:
IP Address:
Netmask:

Rakauscann

Figure 3-35 PNIO Master

-9. When a PROFINET device is detected, "PNIO: Found 1 device" appears in [Messages] panel at the
bottom of the screen, and [Device Data] in the [PNIO Master] panel displays the device information of

the R-IN32M3 Module.

[ PNIO Master | ) Etherbet/IP Master [] Device Lag 3 ConfigManager ¢
Device Commands
Scan device Set station name Set IP settings Wink
Device Data
Station name:
Device Type: Renesas Electronics
Device Role: 10-Device
IP Address: 192.168.0.100
Netmask: 255.253.255.0
Gateway: 0.00.0

Figure 3-36 Device Data
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-10. Open the I/O panel of [PNIO Master] panel and select [Load GSDML file] button to import the GSDML
file. GSDML files can be found in the following folder:

Table 3-3 GSDML Files

Sample software

GSDML file

01_pnio

01_pnio\gsdmN\GSDML-V2.43-Renesas-irj45-20240130_01_pnio.xml

10_multi_protocol

11_pnio_http

04_pnio_largesize

04_pnio_largesize \gsdmI\GSDML-V2.43-Renesas-irj45-20240130_04_pnio.xml

Verify that [Slots:] and [Modules] display contents as set in GSDML, select [32] from pull-down of
[Device Interval] then push [Connect] button. If the connection is successful, this button switches to
[Disconnect] button. In addition, the protocol status LED (LED4) lights up.

(;i EtherCAT Master | () PNIO Master |U Devicelog & ConfigManager “y Firmware Update 2 EtherNet/IP Master €3 Except
1/0 Commands I/0 Configuration
| &% Comnect | Load GSDML file
Language
eng (Primary) ~
Device Access Point
RIN32M3_Moadule ~
Slots: Modules:
Slot 1 | Switch Status ~
Slot 2 | Unsigneds
Slot 3 | OctedString 16 bytes
Slot 4 | Unsignedia
| OctedString 32 bytes
| OctedString 32 bytes
| OctedString 32 bytes
| Unsigned32
| OctedString 16 bytes
| OctedString 32 bytes
O LED Request
0O Unsigned8 v
Device Interval:
32 ~
Device Command} /0O 1&M  User-defined Records  Alarms

Figure 3-37 GSDML
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-11. Data communication for sample applications.
The sample software implements two types of data transmission/reception applications as example
applications.

> Remote-lO (LED/Switch): LED lighting control and Switch status from the evaluation board
Target projects: 01_pnio, 04_pnio_largesize, (10_multi_protocol), 11_pnio_http

»  Mirror: Sends data received from the master and mirrored back
Target projects: 01_pnio, 04_pnio_largesize, (10_multi_protocol), 11_pnio_http

»  Mirror(RPC): Sends data received from the master and mirrored back

Target projects: 04_pnio_largesize

Table 3-4 Application defied:

sample | Sample app. Slot Size
LED Data Reception Slot 2 1
o . .
‘g Mirror Data Reception Slot 4 16
I . .
= Switch Data Transmission Slot 1 1
g Mirror Data Transmission Slot 3 16
o
® . .
—O| Mirror Data Reception_1 (rpc) Slot 6 32
S_I Mirror Data Reception_2 (rpc) Slot 8 32
po) Mirror Data Reception_3 (rpc) Slot 10 32
,
Mirror Data Transmission_1 (rpc) Slot 5 32
Mirror Data Transmission_2 (rpc) Slot 7 32
Mirror Data Transmission_3 (rpc) Slot 9 32
Slots: Modules:
w Slot1 ~ | Switch Status ~
w | Switch Stat | Switch Status
| Switch ¢ v | Unsigneda
w Slot 2 | Unsigneda
O LED Requ w | OctedString 16 bytes
w Slot 3 | OctedString 16 bytes
w | OctedStrin w | Unsignedi6
| OctedSt | Unsigned16
w Slot 4 ~ | OctedString 32 bytes
w O OctedStri | OctedString 32 bytes
O Octed! ~ | OctedString 32 bytes
| OctedString 32 bytes v

Device Interval:

Figure 3-38 Application define (ex. 01_pnio)
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Remote-lO (LED/Switch)

Input data corresponding to general-purpose input switches on the SEMB1320 is registered in Switch,

and Output data corresponding to general-purpose output LEDs on the SEMB1320 is registered in
LED as 1-byte data.

<

Device Commands /0

1/0 app. Remote 1/0 control

Switch SW2,4,5,6 Input Data value changes by operating general-purpose switches

(Slot 1) SW2 : bit0
SW4 : bit1
SW5 : bit2
SW6 : bit3

LED LEDS, 6, 8,9 General-purpose output LED changes by registering a value to

(Slot 2) Output Data.
bit0 : LD5
bit1 : LD6
bit2 : LD8
bit3 : LD9

I/O Data
Module/Submodule Data Type PS/CS Input Data Output Data
v Switch
~ Switch 128/0
Input byte Unsigneds 0x03
v LED
v LED 0 /128
Output byte Unsigned8 ox05

&M

Figure 3-39 Remote 1/O control [PROFINET]
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Mirror control

When a module receives a value registered in Output Data from the master, the value is mirrored back
to the master and reflected in Input Data.

Here is an example of mirror control for the 01_pnio sample.

Mirror app. Mirror control

Mirror Data Transmission | Values sent from the module under mirror control are reflected in
(Slot 3: Input 16Byte) Input Data.

Mirror Data Reception Module receives values registered in Output Data

(Slot 4: Output 16Byte)

1/O Data

Medule/Submodule Data Type Input PS/CS Output PS/CS Input Data Output Data
| Switch Status
O LED Request

+ | OctedString 16 bytes

v | OctedString 16 bytes 128/128 .
Input 16 bytes DctetString D EE FF Reception:
v O OctedString 16 bytes Master to Slave
+ O OctedString 16 bytes 128/128
Output 16 bytes OctetString 00 112233445566 778399 AA BB CCDDEEFF

Figure 3-40 Mirror control [PROFINET]

-12. [Disconnect] terminates communication.
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3.4.2 EtherNet/IP

This chapter describes an example of EtherNet/IP communication.
The target sample is below.

Table 3-5 EtherNet/IP Sample software

Sample software | Overview

02_eip Cyclic connection sample

05_eip_largesize Cyclic and RPC (Large Size data) connection sample

10_multi_protocol | 01_pnio, 02_eip, 03_ecat, 07_modbus multi sample

12_eip_http 02_eip sample Enhanced [web saver and host MCU update function]

To use this sample application, you need to update the firmware version of the R-IN32M3 Module to 2.1.0.0
or later. For the firmware update method, see "R-IN32M3 Module (RY9012A0) Management Tool Instruction
Guide (R30ANO390EJ****)".

1. Evaluation Environment Setup

-1.  Evaluation Board Preparation

Refer to Chapter 3.3. to prepare the development environment.
Build the project and run the sample application, referring to Chapters 3.3.4 to 3.3.6. When the
sample application is run, the protocol display LED (LED2: EtherNet/IP) turn on.

Hodule Evaluation Board
- W w TS

[ 3

Figure 3-41 Protocol LED: EtherNet/IP
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-2. Set IP address

Set Static IP address. Open the [Network Properties] of the network adapter connected to the R-

IN32M3 Module and set the static IP (using 192.168.0.1 as an example).

IP address 192.168.0.1

Netmask 255.255.255.0

AF=Fy b ORI (-3 4 (TCRAPvA)DTO/(T1
S
RyhI-TTIDRENHTH-FEN TS L. P BEESBAMETIILAT
57, - TUBMEE R, Ry hI-7EREICEYE P BEERNEDET
(AL,

QP PELAEEHHICEBT(0)

@ &0 P FRLAEREI(S):

o D o o o e
@ O DNS #—/(~OFFLAEEI(E:
O #THIEEERET (L) sEEE.

Foeh

Figure 3-42 Set Static IP address
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2. Master connection

Management tool can be used as a EtherNet/IP simple Scanner. It is included with " R-IN32M3
Module (RY9012A0) Sample Package" (R18ANO064EJ****) along with this sample software.

Execute "ice.exe" file in the folder below to start the Management tool. For more information about
the Management tool, see "R-IN32M3 Module (RY9012A0) Management Tool Instruction Guide
(R30ANO390EJ****)".

-1. Select network to use in [Network Navigator] panel and select [Scan Network] button.

? Industrial Communication Explorer
File

(& PNIO Master | [7] D

Device Commands

Scan device

= Snapshots Device Data
Station name:

Figure 3-43 Scan network

-2. “Scan complete. found 1 device” message is displayed in [Network Scan] dialog, then select [OK].

Scan network =ralrk IR ok Faw loste e “

Running scan using local IP 192.168.0.1

Scan complete. Found 1 device.

Figure 3-44 Scan completed
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-3. In [Network Navigator] panel in the scanned network, “R-IN32M3_Module” is displayed as the new
device, so select [R-IN32M3_Module].

rt:. Network Navigator] \ r@ PNIO Mast
v = Network Interfaces Device Co
v B F e BT Do (1) Scand

| = _R-IN32M3_Module (0.0.00) ]
- B LR w2 e e B 5 °(0) Device Da
= Snapshots Station na
Device Ty
Device Ro
IP Addres:
Netmask:

Figure 3-45 Select R-IN32M3 Module

-4. In order to communicate with the R-IN32M3 Module, the IP address of the R-IN32M3 Module must be
in the same IP network as the IP address of the PC. Therefore, access the configuration manager
variables (volatile memory and non-volatile memory stored configuration variables) of the R-IN32M3
Module to set the IP address and Netmask.

With [R-IN32M3_Module] selected, select [Read Configuration] button while displaying the
[ConfigManager] panel.

[~ Industrial Communication Explorer

|@ PNIO Master 0 EtherNet/IP Master [] Device Log|

(A ConfigManager

| Module Variable Action Type |1
v & Network Interfaces
v W Do B

& R-IN32M3_Module (0.0.0.0)
el(R) Dual Band Wireless-AC &

=
= Snapshots

Figure 3-46 ConfigManager
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-5. In the configurations displayed in the [ConfigManager] panel, change the following items. Note that it
is required to set VALID to 1 due to enable the IP address and Netmask. The changed Value will be
highlighted in yellow.

Module Variable Value example
GOAL_ID_NET IP 192.168.0.100
GOAL_ID_NET NETMASK 255.255.255.0
GOAL_ID_NET VALID 0x01

A ConfigManager] z EtherNet/IP Master (ZJ) PNIO Master [] Device Log s Firmware Update €3 Exception Log @ EtherCAT Mast
Module Variable Action Type Temp Read Write Value
GOAL_ID_ETH SPEED uint32 X X X 0x0000000b
GOAL_ID_ETH DUPLEX uint32 X X X 0x00000007
GOAL_ID_ETH PORTCNT uint32 X X X (0x00000002
[GOAL_ID_NET P IPv4 X X | 192.168.0.100
OAL_ID_NET NETMASK IPv4 X X 255.255.255.0
GOAL_ID_NET oW 1Pud X X 0000
Jooaoner  vaup uints X X o0 |
GOAL_ID_NET DHCP_ENABLED uints X X Ox00
GOAL_ID_NET DHCP_STATE uints % X X  Ox00
GOAL_ID_NET DNSO 1Pv4 X X 0000
£ >
1) Export Config | & Import Config # Save config to flash

Figure 3-47 Set IP address on R-IN32M3 module

-6. Select [Write Configuration] button to download the changed Configuration Manager variables to the
R-IN32M3 Module.

" Industrial Communication Explorer

t5. Network Navigator]

v 5 Network Interfaces
v ® Realtek USB GbE Family Controller (1)
== R-IN32M3_Module (0.0.0.0)

# Intel(R) Ethernet Connection 1219-LM (0]

e
- 1

Figure 3-48 Download Config variables
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-7. If a change confirmation dialog is displayed, select [Yes]. The changed value is then transferred to the
R-IN32M3 Module and changed in RAM only. If change the value of Flash incorporated in the R-
IN32M3 Module, use the [Save config to flash]. The changed IP address setting is applied after the
system is restarted, so restart this board.

For details on the IP address setting, refer to Chapter 4.3.

-8. Open [EtherNet/IP Master] panel and select [Scan device] button.

TG EtherNet/IP Master lp PNIO Master [] Device Log % Conf

Device Commands

Device Data

Encapsulation protocol version:
Adress Familiy:

Port:

IP Address:

Vendor ID:

Device Type:

Figure 3-49 Scan device

-9.  When an EtherNet/IP device is detected, [Messages panel] at the bottom of the screen displays "EIP:
Found 1 device" and [Device Data] in [EtherNet/IP Master] panel displays the device information for
the R-IN32M3 Module.

1T EtherNet/1P Mast«] () PNIO Master & ConfigManager [] Dev

Device Commands

Device Data
Encapsulation protocol version: 1
Adress Familiy: AF_INET
Port: 44818
IP Address: 192.168.0.100
Vendor ID: 1105
Device Type: Generic Device
Product Code: 768
Revision: 1.1
R Owned
+ Configured

X Minor Recoverable

uuuuuu

Device Commands /O Data

5 Messages]

2020/10/13 23:15:45  JRE version: 11
=] 2020/10/1323:19:58 Scanned Realtek USB GbE Family Controller
Found 1 device.
Read 113 variables from 2E:09:0A:03:DE:F6

. Scanned Realte B GbE Family Contre
EIP: Found 1 device.

J 2020/10/13 23:23:48|

Figure 3-50 Device Data
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-10. Open [I/O Data] panel in [EtherNet/IP Master] panel.
The sample software implements two types of data transmission/reception applications as example

applications.

> Remote-lO (LED/Switch): LED lighting control and Switch status from the evaluation board

Target project: 02_eip, 05_eip_largesize, (10_multi_protocol), 12_eip_http
»  Mirror: Sends data received from the master and mirrored back
Target project: 02_eip, 05_eip_largesize, (10_multi_protocol), 12_eip_http

>  Mirror: Sends data received from the master and mirrored back

Target project: 05_eip_largesize

Application defied:
Table 3-6 Data application

sample | Sample app. Assembly ID | size
LED Data Reception 150 1
£ | Mirror Data Reception 151 16
SI Switch Data Transmission 100 1
OE” Mirror Data Transmission 101 16
f_l Mirror Data Reception_1 (rpc) 152 32
° Mirror Data Reception_2 (rpc) 153 32
8 Mirror Data Reception_3 (rpc) 154 32
I Mirror Data Transmission_1 (rpc) 102 32
Mirror Data Transmission_2 (rpc) 103 32
Mirror Data Transmission_3 (rpc) 104 32

Table 3-7 Configuration

sample | Sample app.

Assembly ID | size

_elp

Config Data

05_eip_large
02_ei

200 10

R30ANO399EJ0105 Rev.1.05
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Remote-lO (LED/Switch)

Refer to Table 3-6 and Table 3-7 to set the connection parameters. Packet interval in ms is left at the
default value.

Device Commands

—tannesior Panrenertion | —Copnetionarevee ol

Assembly Data Size

Assembly Instance ID 1

Run/IdleHeader

Packet interval in ms

i Ii

Assembly Instance ID

Assembly Data Size

] Run/IdleHeader

Packet interval in ms

0

Connection type Point to Point  ~ ‘Connection type Multicast ~
Priority Urgent ~ Priority Urgent ~
Transport trigger Cyclic ~

Timeout multiplier 2w

Confiﬁ Assemblx Parameters

Config Assembly size
Config Assembly size

LU0 A ]
o0 oo
Config Assembly Data

Figure 3-51 Remote-lO application parameter

Mirror control

Refer to -Table 3-6 and Table 3-7 to set the connection parameters.
Here is an example of mirror control for the 02_eip sample.

Device Commands

Connection Parameter 0->T

Assembly Instance ID 151 Assembly Instance ID 101

Assembly Data Size 16

Assembly Data Size 3

Run/ldleHeader [ Run/IdieHeader

i I

Packet interval in ms Packet interval in ms 0

Connection type Point to Point Connection type Multicast ~
Priority Urgent ~ Priority Urgent ~
Transport trigger Cyclic ~

Timeout multiplier 2 o~

Config Assembly Parameters

Config Assembly size
Config Assembly size

00 00 0O 00 0O 0O 00 00
0o oo
Config Assembly Data

Figure 3-52 Mirror application parameter
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Mirror control (RPC)

05_eip_largesize project also provides process data communication using RPC, which is a method of
process data communication via RPC data frames in SPI frame (128 bytes) between R-IN32M3
Module and the host MCU. Since RPC frames, which are originally intended for asynchronous data
communication, are used, it is possible to send larger data than the method using ordinary Cyclic data
frames (more than 69 bytes of process data can be transferred), but the update cycle of the
application is restricted. See “R-IN32M3 Module User’s Implementation Guide (R30AN0402EJ****) for
details.

Refer to Table 3-6 and Table 3-7 to set the connection parameters. Figure 3-53 shows an example of
a communication configuration for Mirror Data Reception_1 (152) and Mirror Data Transmission_1
(102).

The configurable Packet interval in ms setting (so-called RPI setting) affects the data size and the
number of connections. Please evaluate carefully before deciding on the configuration values using
RPC.

Device Commands e
Connect
Connection Parameter 0->T Connection Parameter T->0
Assembly Instance ID 152 Assembly Instance ID 102
Assembly Data Size 32 Assembly Data Size 32
Run/IdleHeader [ Run/IdleHeader
| Packetinterval in ms [s0 | Packetinterval in ms 0 ||
Connecticn type Point to Point ~ Connection type Multicast v
Priority Urgent v Priority Urgent v
Transport trigger Cyelic N
Timeout multiplier 2 v
Config Assembly Parameters
Config Assembly size
Config Assembly size |10
00 00 00 00 00 0O 00 0O
00 oo
Config Assembly Data
1/0 Data O->T I/0 Data T->0
AN AR AR AR AN AN AR AR AN AR AR AR AR AN AN AN AN AR AR AR AR AN AR AR AR AR AR AN

Figure 3-53 Mirror application(RPC) parameter

-11. Select the [Connect] button, which switches to the [Disconnect] button if the connection is successfully
established. Also, the protocol status LED (LED4) on this board will light up.
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-12. Check the input/output of the application.

Remote-lO (LED/Switch)

Input data corresponding to general-purpose input switches on the SEMB1320 is registered in Switch,
and Output data corresponding to general-purpose output LEDs on the SEMB1320 is registered in
LED as 1-byte data.

1/Q Data O->T 1/O Data T->0
0B | 03

[JEnable Run

Figure 3-54 Remote-lO (LED/Switch) control [EtherNet/IP]

Mirror control

When a module receives a value registered in 1/0 Data O->T from the master, the value is mirrored
back to the master and reflected in I/O Data T->O.
Here is an example of mirror control for the 02_eip sample.

o Dala o= U Laka -

00 11 22 33 44 55 66 77 — 88 99 4k BB CC DD EE FF 00 11 22 33 44 55 66 77 — 88 99 44 BB CC DD EE FF

Reception:

[JEnable Ry Scanner to Adapter

Apply

Figure 3-55 Mirror control [EtherNet/IP]

-13. [Disconnect] terminates communication.
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3.4.3 EtherCAT

This chapter describes an example of EtherCAT communication.
The target sample is below.

Table 3-8 EtherCAT Sample software

Sample software | Overview

03_ecat Cyclic connection sample

06_ecat_largesize |Cyclic and RPC (Large Size data) connection sample

10_multi_protocol | 01_pnio, 02_eip, 03_ecat, 07_modbus multi sample

13 _ecat_http 03_ecat sample Enhanced [web saver and host MCU update function]

To use this sample application, you need to update the firmware version of the R-IN32M3 Module to 2.1.0.0
or later. For the firmware update method, see "R-IN32M3 Module (RY9012A0) Management Tool Instruction
Guide (R30ANO390EJ****)".

1. Evaluation Environment Setup

-1.  Evaluation Board Preparation

Refer to Chapter 3.3. to prepare the development environment.
Build the project and run the sample application, referring to Chapters 3.3.4 to 3.3.6. When the
sample application is run, the protocol display LED (LED1: EtherCAT) turn on.

dule Evaluation Boa
r‘ o)

Figure 3-56 Protocol LED: EtherCAT
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-2. Set Network Adapter

In order to send and receive EtherCAT frames using TwinCAT 3, the driver must be activated, see
"Software PLC Connection Guide TwinCAT (R30ANO380ED****)" for TwinCAT driver installation.

Drivers:
« TwinCAT RT-Ethernet Filter Driver
« TwinCAT Ethernet Protocol for All Network Adapters

¥ 4—H3yh 8 Properties X
Networking  Authentication Sharing

Connect using:
@ ASIX AX88178 USB2D to Gigabit Ethernet Adapter

L4 E:‘TmeAT RT-Ethernet Filter Driver A
5 Link-Layer Topology Discovery Responder
: PROFINET 10 RT-Protocol V2 3

[] g Link-Layer Topology Discovery Mapper 1/0 Driver

[CAR Twin CAT Ethernet Protacal for All Network Adspters

v

This connection uses the following items:

< >

Install. Uninstall

Deseription
A driver to support resl time 1/0 on NDIS devices

OK Cancel

Figure 3-57 Network Adapter: EtherCAT

Note: Depending on the network driver type, the TwinCAT RT-Ethernet Filter Driver may not be installed.
In this case, only the TwinCAT Ethernet Protocol for All Network Adapters enabled.

-3. ESlfile

Before starting TwinCAT 3, an ESI (EtherCAT Slave Information) file must be stored in the TwinCAT
folder.

The ESI file is stored in the esi folder of the sample program.

Table 3-9 ESI Files

Sample software | ESI file

03_ecat 03_ecat\esi\Renesas_RINmodule_03ecat.xml

10_multi_protocol
13_ecat_http

06_ecat_largesize |06_ecat_largesize \esi\Renesas_RINmodule_06ecat.xml

[Folder for ESI storage]
C:\TwinCAT\3.1\Config\lo\EtherCAT

R30AN0399EJ0105 Rev.1.05 Page 64 of 107
May.31.2024 RENESAS



R-IN32M3 Module (RY9012A0) RX66T Sample Application (UGOAL Edition)

2. Master connection

TwinCAT from Beckhoff Automation is used as the EtherCAT master. See "Software PLC
Connection Guide TwinCAT (R30ANO380ED****)" for TwinCAT connection.

Operate TwinCAT according to the following procedure to check the connection with this sample
application and data transmission/reception.

-1. Windows start menu, select [Beckhoff] -> [TwinCAT 3] -> [TwinCAT XAE Shell].

-2. Select [File] -> [New] -> [Project] and create a new project of type [TwinCAT XAE Project].

-3. Select [File] -> [New] -> [Project] and create a new project of type [TwinCAT XAE Project].

@ o-F &=
olution Explorer (Ctri= p-fED
R Solution ‘TwinCAT Project18' (1 project)
4 gl TwinCAT Project18
b @l SYSTEM
= moTioN

PLC

SAFETY

B+

X0qi00)  J210jdxg SIS

O Add New item...

*

0 Add Existing ltem... Shift+Alt+A

*r Ins
@ Mappings

I *% Scan I

VRS = —

Figure 3-58 Scan network

-4. Click [OK] on [HINT: Not all types of devices can be found automatically] dialog.
Click [OK] on [Init12\IO:Set State...]

-5.  When an EtherCAT module is detected, the connected network adapter is displayed with a check
mark ().

-6. Click [Yes] in [Scan for Boxes] dialog
Click [Yes] in [Active Free Run] dialog
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-7. The connection is complete when [Device x] — [Box 1] is added under [I/O] — [Devices].

Seluticn Explorer
QE-|o-a|p=
Search Selution Explorer (Ctrl+:)
] Solution 'TwinCAT Project59' (1 project)
4 1] TwinCAT Project58
b @ SYSTEM
MOTION
PLC
(4| SAFETY
E C++
& AnALYTICS
4 o]
4 ¥ Devices
4 [ Device 4 (EtherCAT)
+B |mage

+B |mage-Info
b 2 SyncUnits
b Inputs
b [ Outputs
4
4

Lof oo
e Box 1(Renesas Module)
LAY :
ma

Figure 3-59 TwinCAT connection

If the EEPROM is blank and [Box 1 (PFFFFFFFF RFFFFFFFF)] is displayed, or if the ESI of different
sample application is written, it is necessary to write the ESI file of corresponding sample application
to the EEPROM. In this case, please refer to "Software PLC Connection Guide TwinCAT
(R30AN0380JJ****)" to program Sll in EEPROM.
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-8. Data communication for sample applications.

The sample software implements two types of data transmission/reception applications as

example applications.

» Remote-lO (LED/Switch): LED lighting control and Switch status from the evaluation board

Target project: 03_ecat, 06_ecat_largesize, (10_multi_protocol), 13_ecat_http

> Mirror: Sends data received from the master and mirrored back

Target project: 03_ecat, 06_ecat_largesize, (10_multi_protocol), 13_ecat_http

» Mirror(RPC): Sends data received from the master and mirrored back

Target project: 06_ecat_largesize

Table 3-10 Application defied:

sample | Sample app. Index [sub] | Size
LED Output 0x6200 [1] 1
§ Mirror Data out 1-16 0x6201 [1] 16
8' Switch Data Transmission 0x6000 [1] 1
o} Mirror Data in 1-16 0x6001 [1] 16
f. Mirror Data out (rpc) 1-31 0x6210 [1] 31
[
8I Mirror Data out (rpc) 32-62 0x6210 [2] 31
8 Mirror Data out (rpc) 63-93 ox6210 3] | 31
Mirror Data in (rpc) 1-31 0x6010 [1] 31
Mirror Data in (rpc) 32-62 0x6010 [2] 31
Mirror Data in (rpc) 63-93 0x6010 [3] 31
[5e C++
& AnALYTICS
4 s}
4 L Devices
*B Image
+B |mage-Info
b 2 SyncUnits
[ Inputs
b [ Outputs
P [ InfoData
T T TR T
4 TFPDO 1
# SW
4 TxPDO 2
b # din_dm_1
4 [ R%PDO1
B~ LED
4 [ RxPDO2
b M dout_dm_1
[ WicState
P @ InfoData

Figure 3-60 Application define (ex. 03_ecat)
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Remote-lO (LED/Switch)

Input data corresponding to general-purpose input switches on the SEMB1320 is registered in Switch,
and Output data corresponding to general-purpose output LEDs on the SEMB1320 is registered in
LED as 1-byte data.

> a movsta =3 R 1 | o it
4 Box 1(Renesas Module) c Qe
b ™*PDO 1
b TWPDO 2
b B RPDOT Name Online Type Size
b i RxPDO2
> WeState W 3 USINT 10
b I InfoData Fiin_dm_1 0000000000000... ARRAY [0.... 160
%, Mappings #1 din_dm_1[0] o0 BYTE 10
# din_dm_1[1] ox00 BYTE 10
#1 din_dm_1[2] 0x00 BYTE 10 x
# din_dm_1(3] o0 BYTE 1.0 —
# din_dm_1[4] 000 BYTE 10 =
#1 din_dm_1[$] 0x00 BYTE 10
# din dm 1161 o0 BYTE 1.0
e
#1 AdsAddr 192.168.11.53.5.1:1..  AMSADDR 154 Ir o} O 0% 0807
# netld 192.168.11.53.5.1 Al 80 7
# port 0x02e9 WORD 20 15560  Input 0
&0 12 USINT 10 290 Output 0
e+ dout_dm_1 0000000000000.. ARRAY [0... 160 400 Output 0
& dout_dm_1[0] o000 BYTE 10 400 Output 0
& dout_dm_1[1) 0x00 BYTE 1.0 41.0 Output 0
> dout_dm_1[2) 000 BYTE 10 420 Output 0
&> dout_dm_1[3) 000 BYTE 10 420 Output 0
it Ao L1 ~on avre “n arn Ates

Figure 3-61 Remote 1/O control [EtherCAT]

Mirror control

When a module receives a value registered in Output Data from the master, the value is mirrored back
to the master and reflected in Input Data.

Here is an example of mirror control for the 03_ecat sample.

M Change Link
[ Disabled s
v nnvvaa Insert New fem—
4 . Box 1(Renesas Module) Insert Existing ltem...
4 TxPDO 1 Delet el
# sw Move Addres
4 TxPDO 2
Name Online T i 43 Online Write... |
b # dindm.1 SR % J’; Name Online S ke
4 W RPDOT ¥ Adshddr 192.168.11.53.5.1:1001 o 5
& LED # din_dm_1 00112233445566778899., AR| # netd 192168115351 >
: # pont oc0zes P4 e |
| din_dem 2ol
4 W RPDO2 =dea-2{c} 20, BY] . J me
b M dout dm_1 # din_dm_1[1) ox11 B out_dm_ 00100 0000000000 000000
b [ WcState # din_dm_1[2) BY
Bocl fi : Mot
— o [or e &
#1 netid TZ TS T AM e CTOT o owOwe
# port 0x03e9 Mﬁmo Input 0
& LED 12 USINT 1.0 39.0 Output 0
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Figure 3-62 Mirror control [EtherCAT]
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3.4.4 Modbus TCP

This chapter describes an example of Modbus TCP communication.
For an example of Modbus TCP, see "R-IN32M3 Module Modbus TCP Start-Up Manual
(R30ANOQO406EJ****)".

The target sample is below.

Table 3-11 Modbus Sample software

Sample software Overview

07_mbus_tcp_server | Modbus TCP sample application

To use this sample application, you need to update the firmware version of the R-IN32M3 Module to 2.1.0.0
or later. For the firmware update method, see "R-IN32M3 Module (RY9012A0) Management Tool Instruction
Guide (R30ANO390EJ****)".
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3.4.5 multi-protocol

This chapter describes an example of multi-protocol communication (PROFINET, EtherNet/IP, EtherCAT,
Modbus TCP).

The target sample is below.

Table 3-12 multi-protocol Sample software

Sample software Overview

10_multi_protocol multi-protocol [01_pnio, 02_eip, 03_ecat, 07_modbus] sample application

To use this sample application, you need to update the firmware version of the R-IN32M3 Module to 2.1.0.0

or later. For the firmware update method, see "R-IN32M3 Module (RY9012A0) Management Tool Instruction
Guide (R30ANO390EJ****)".

1. Evaluation Environment Setup

-1.  Evaluation Board Preparation

Refer to Chapter 3.3. to prepare the development environment.
Build the project and run the sample application, referring to Chapters 3.3.4 to 3.3.6. The protocol is
executed according to the value of the general purpose switch (SW9).

- 12 dule Evaluation Board
S 1800810
. . ]
.

Ko SYSINDR*

Figure 3-63 General purpose switch (SW9)

>
Check SW for
Select protocol

Selected protocol

PROFINET EtherNet/IP EtherCAT Modbus TCP

“Remote 1/0 via PROFINET” process || “Remote I/0O via EtherNet/IP” process “ “Remote I/O via EtherCAT” process || “Remote 1/0 via Modbus TCP” process

Figure 3-64 Multi-protocol selector flow
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SW9 protocol Protocol LED
0 Modbus TCP Server All light-off

1 PROFINET LED1 light-on
2 EtherNet/IP LED2 light-on
3 EtherCAT LED3 light-on

Modbus TCP Server : SW9 set to [0]

Figure 3-65 Modbus TCP Server

PROFINET : SW9 set to [1]

Figure 3-66 PROFINET

EtherNet/IP : SW9 set to [2]

Figure 3-67 EtherNet/IP

EtherCAT : SW9 set to [3]

Figure 3-68 EtherCAT
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-2. Set Network Adapter

Refer to the network adapter configuration procedures in the respective chapters according to the
selected protocol.

Protocol Refer

PROFINET 3.4.1 PROFINET
EtherNet/IP 3.4.2 EtherNet/IP
EtherCAT 3.4.3 EtherCAT
ModbusTCP 3.4.4 Modbus TCP

2. Master connection

Refer to the Master connect procedures in the respective chapters according to the selected

protocol.
Protocol Refer
PROFINET 3.4.1 PROFINET
EtherNet/IP 3.4.2 EtherNet/IP
EtherCAT 3.4.3 EtherCAT
ModbusTCP 3.4.4 Modbus TCP
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3.4.6 Web saver

The web browser access procedure using the sample program with the web server function.

The web content provided as a sample shows 2.5.2(3) Protocol status (LED4,7) in index.html. These html
data are provided in goal _http fs.h.

The target sample is below.

Table 3-13 Web Server Sample software

Sample software | Overview

11_pnio_http 01_pnio sample Enhanced [web saver and host MCU update function]
12_eip_http 02_eip sample Enhanced [web saver and host MCU update function]
13_ecat_http 03_ecat sample Enhanced [web saver and host MCU update function]

To use this sample application, you need to update the firmware version of the R-IN32M3 Module to 2.1.0.0
or later. For the firmware update method, see "R-IN32M3 Module (RY9012A0) Management Tool Instruction
Guide (R30ANO390EJ****)".

Evaluation Environment Setup

Refer to the evaluation environment setup procedures in the respective chapters according to the selected
protocol.

Protocol Refer
PROFINET 3.4.1 PROFINET
EtherNet/IP 3.4.2 EtherNet/IP
EtherCAT 3.4.3 EtherCAT
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The web browser access procedure

PROFINET, EtherNet/IP
The following conditions are used as an example.

PC Network

[IP] 192.168.0.1
[MASK] 255.255.255.0

R-IN32M3 module

[IP] 192.168.0.100
[MASK] 255.255.255.0

While the program is running, enter the IP address (192.168.0.100) specified for the R-IN32M3 Module in

your web browser to access it, and the web server provided as a sample will be loaded.

2 @ MO | [ 1921680100 % |
<« O @

A o527 2ELL || 192.168.0.100 SN N 1 1 R -

R-IN32M3 module demo

Index Management

This example demonstates
IP configuration using a

web based interface

Figure 3-69 web browser access
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EtherCAT

The following conditions are used as an example.

The EtherCAT web server uses TwinCAT, and the following conditions are explained as an example.

PC Network [IP] 192.168.1.99
[MASK] 255.255.255.0

R-IN32M3 module [IP] 192.168.1.100

(EtherCAT EoE) [MASK] 255.255.255.0

-1.  Enable TwinCAT Driver and Static IP in the network adapter configuration.
»  TwinCAT RT-Ethernet Filter Driver
»  TwinCAT Ethernet Protocol for All Network Adapters
» Internet Protocol version 4 (TCP/IPv4)
_,—‘ Internet property ’—x { Internet protocol Yersion4 (TQPIIPV4) property f
hI-7 BE =R 28
wROS®: M-I TIOBREHGR- RN T B A, P BEEABORATIILAT
@ ASIX AX88178 USB2.0 to Gigabit Ethernet Adapter ff.;‘;‘ﬂm-i-én'tt\?w?&&f;‘ FybD-IERECEYE P BEEALEDET
I0ERIROEEEERLETOx or ?'1 Use the following IP address
@ T TwinCAT RT-Ethernet Filter Driver ~ @ RO P PFLAEES(S)
[ % virtualBox NDIS6 Bridged Networking Driver o 7ELao |P address 192.168. 1 .9 |
[ % Npcap Packet Driver (NPCAP) )
B s I : . :
é?o Internet protocol version 4 97;,%; s it
LY (/5 -7y~ JOR )} /(=337 4 (TCP/IPvd) F2xb ¥ -bo14(D): %
Da l:l:ir—nsn-FEmenrk Azfaﬁtf: Mlulliplexnr Protocol @ N » =
TSRO s @ R0 DNS #-/(-DF KL AEE3(E:
B &% DNS #-/(-(P): [ = o = ]
EEMETONIN/A 253y b TORI, HERESNLIZE IS .
FyF)-7RA0BEERETI BEOD/FIVFP 2vh7-2 JOR] {38 DNS #-/(-(A): ‘
NTE.
O#TEEZERET L) BEEEV..
oK ot Fovt)l
Figure 3-70 EtherCAT web access Network adapter
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-2. Connect with TwinCAT and check move to OP state.
For TwinCAT connection procedure, see 3.4.3 EtherCAT.

Select Slave > EtherCAT tab > Advanced Settings...

Mailbox > select “EoE”

Advanced Setting
% General Fof
=1 Mailbox
| CoE [A Virtual Ethernet Port
[N -
% Distributed Clock O Switch Port
- ESC Access @IP Port

ODHeP

(@ 1P Address 192.168. 1 . 100
Default Gateway: 192.168. 1 . 99

DN Server [ ]

DNS Name: ‘Em_l_Reneu;l

[ Time Stamp Requested

Figure 3-71 TwinCAT Network setting

-3. Execute "Restart TwinCAT (Config Mode)" to reconnect TwinCAT.

YFILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC  SCC
B-O-&E | b Atach.. -
" | Build 4024.12 (Loaded) = . @ | @7, @ | TwinCAT Projectl!

Solution Explorer
@ o-d & -
Search Solution Explorer (Ctrl+:] P~

] Solution ‘TwinCAT Project19’ (1 project)

Restart TwinCAT (Config Mode)

General EtherCAT DC Proce

Type: RIN32M3 M

Jasoidx3 Janss

Figure 3-72 re-connect TwinCAT

-4. Accessing R-IN32M3 module IP address [192.168.1.100] in a web browser, the web server content

prepared as a sample is loaded.

m O | [ 1921681100 % IoE
@]

L ]
-
<& 0] A vFUFo2EEL || 192188.1.100 A m @

R-IN32M3 module demo

Index Management

“
2O Lo Q

This example
demonstates IP

configuration using a web
based interface

Figure 3-73 web browser access
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3.5 Application Implement Guide
This chapter describes the steps to implement unique processing as a user application.

This sample software is equipped with uGOAL middleware and is structured based on its design philosophy.
uGOAL provides appl_init(), appl_setup(), and appl_loop() functions for user application-specific processing,
with appl_init() and appl_setup() executed in the initial phase of ugoal, followed by periodic appl_loop() in the
subsequent loop phases.

user application uGOAL

C

appl_init() 5 ity
uGOAL initial phase
appl_setup() L5 ity
appl_loop() e N UGOAL loop phase
|

Figure 3-74 Overall flow of the program

The following is an overview of the unique processing of functions in the user application. These are also
defined in goal_appl.c, which is the main source code of each sample.

Table 3-14 User applications and unique processing

Use Application Unique Processing

appl_init() Perform initialization steps before the uGOAL core part is initialized, such
as initialization of each protocol stack, initialization of board-dependent
hardware.

appl_setup() Configure profile settings for each protocol stack, such as vendor ID

settings. It also registers callback functions and receives data from the R-
IN32M3 Module through each protocol.

appl_loop() Perform normal operations, including loop control functions.
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3.5.1 PROFINET

This chapter describes the implementation of the user application part in the I/O mirror response sample
application by PROFINET. For more information about each API, see “R-IN32M3 Module (RY9012A0) User’s
Manual Software (R17USO002ED****)”.

(1) appl_init
This function includes application-specific initialization steps before the uUGOAL core module, etc. is
initialized. To enable PROFINET in uGOAL, it is necessary to call goal_pniolnit first and register the

uGOAL'’s PROFINET stack with uGOAL, therefore call the initialization routine for each module, including
goal_pniolnit.

GOAL_STATUS_ T appl_init(
void
)
{
GOAL_STATUS T res; /#% result */

/% initialize ccm RPC interface */
res = appl ccmRpelnit () ;
if (GOAL_RES_ERR(res)) {
goal logBrr( “Initialization of ccm RPC failed” );
}

res = goal snmpInit();
if (GOAL_RES_ERR(res)) {

goal logErr( “Initialization of SNMP failed” );
}

/% initialize PROFINET */
res = goal pniolnit();
if (GOAL_RES_ERR(res)) {
goal logErr( “Initialization of PROFINET failed” );

}

return res;

@ Initialize each module of GOAL. goal_pniolnit must be called from appl_init.
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(2) appl_setup

This function defines static settings for protocols, such as creating instance of PROFINET.

An instance of PROFINET is created in goal_pnioNew and ready for use. Some settings, such as how much
slot memory is reserved and which vendor ID to use, must be defined between goal_pniolnit and

goal_pnioNew. These settings are set by the API group starting with goal_pnioCfg. After goal_pnioNew, all
other APIs, such as creating slots and modules can be used.

GOAL _STATUS T appl setup(
void

)

{

res = goal snmpNew (&pInstanceSnmp, APPL SNMP ID) ;

if (GOAL RES ERR(res)) | ®
goal logBrr( “failed to create SNMP instance” );
return res;

}

/% set SNMP instance id for new PNIO instance */
res = goal pnioCfgSnmpldSet (APPL SNMP ID) ;
if (GOAL_RES_ERR(res)) {
goal logBrr( “failed to set SNMP instance id” );
return res;

/% set identification of the slave (vendor name) */
res = goal pnioCfgVendorNameSet (APPL PNIO VENDOR NAME) ;
if (GOAL_RES_ERR(res)) {

goal logBrr( “failed to set vendor name” );

return res;

/* create new PROFINET instance */
res = goal pnioNew(&pPnio, APPL PNIO ID, appl pnioCb);
if (GOAL_RES_ERR(res)) {
goal logErr( “failed to create a new PROFINET instance” ); Cj
return res;

@D Create an instance of SNMP.
@ Define static settings in the protocol. In this sample, the vendor ID, device ID and else are set.

@ Create an instance of PRFINET and register the main callback (appl_pnioCb). The main callback
function describes what to do depending on the state reported by the protocol stack. For information
about the reported status, see “R-IN32M3 Module (RY9012A0) User’'s Manual Software
(R17USO002ED****)”.
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goal logInfo( “Initializing device structure” );

/% create subslots */

res = goal pnioSubslotNew(pPnio, APPL API, APPL SLOT 1, APPL SLOT 1 SUB 1, GOAL PNIO FLG AUTO GEN);

if (GOAL_RES_ERR(res)) {
goal logBrr( “failed to add subslot” );
return res;

/* create submodules */
res = goal pnioSubmodNew (pPnio, APPL MOD 1, APPL MOD 1 SUB 1, GOAL PNIO MOD TYPE INPUT,
APPL SIZE 1 SUB 1 IN, 0, GOAL PNIO FLG AUTO GEN) ;
if (GOAL_RES_ERR(res)) {
goal logErr( “failed to add submodule” );
return res;

/* plug modules into slots */
res = goal pnioSubmodPlug(pPnio, APPL API, APPL SLOT 1, APPL SLOT 1 SUB 1,
APPL_MOD 1, APPL MOD 1 SUB 1);
if (GOAL RES ERR(res)) {
goal logErr( “failed to plug submodule” );
return res;

/* PROFINET configuration 80uccessful */
goal logInfo( “PROFINET ready” );

return res;

@ Create an instance of a sub-slot.

(® Create an instance of the sub-module and associate it with the sub-slot.
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(3) appl_loop
Process the data after initialization of uGOAL.

void appl loop(

void
)
{
GOAL STATUS T res; /% result */
uint8 t iops; /% 10 producer status */

if ((GOAL TRUE == flgAppReady) && (plat getElapseTime (tsTout) >= APPL TIMEOUT TRIGGER VAL)) {
/* read data from output module */
res = goal pnioDataOutputGet (pPnio, APPL API, APPL SLOT 4, APPL SLOT 4 SUB 1, dataDm.
APPL SIZE 13 SUB 1 OUT, &iops);
if (GOAL_RES ERR(res)) {
return;
1
/* copy data to input module */
res = goal pnioDatalnputSet(pPnio, APPL API, APPL SLOT 3, APPL SLOT 3 SUB 1, dataDm,
APPL_SIZE 3 SUB 1 IN , GOAL_PNIO I0XS GOOD) ;
if (GOAL_RES_ERR(res)) {
return;

}

/* read data from output module */ @
res = goal pnioDataOutputGet (pPnio, APPL API, APPL SLOT 2, APPL SLOT 2 SUB 1, dataDm.
APPL SIZE 11 SUB 1 OUT, &iops);
if (GOAL RES ERR(res)) {
return;
1
/% copy data to input module */
res = goal pnioDatalnputSet(pPnio, APPL API, APPL SLOT 1, APPL SLOT 1 SUB 1, dataDm,
APPL_SIZE 1 SUB 1 IN, GOAL PNIO I0XS GOOD) ;
if (GOAL_RES_ERR(res)) {
return;

}

/% update base timestamp */
tsTout = goal timerTsGet();

D Storing the reception data and setting the transmission data as a mirror response at regular intervals.
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3.5.2 EtherNet/IP

This chapter describes the implementation of the user application part in the I/O mirror response sample
application by EtherNet/IP. For more information about each API, see “R-IN32M3 Module (RY9012A0)
User’s Manual Software (R17US0002ED****)".

(1) appl_init

This function includes application-specific initialization steps before the uUGOAL core module, etc. is
initialized. To enable EtherNet/IP in uGOAL, it is necessary to call goal_eiplnit and register the EtherNet/IP
stack with uGOAL. Therefore, call the initialization routine for each module, including goal_eiplnit.

GOAL_STATUS_ T appl_init(
void
)
{
GOAL_STATUS T res; /#% result */

/% initialize rpc wrappers */

res = appl ccmRpelnit () ;

if (GOAL RES ERR(res)) | @®
goal logBrr( “Initialization of ccm RPC failed” );

}

/* initialize EtherNet/IP %/
res = goal eiplnit();
if (GOAL_RES_ERR(res)) {
goal logBrr( “Initialization of EtherNet/IP failed” );
} _

return res;

@ Initialize each module of uUGOAL. goal_eiplnit must be called from appl_init.
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(2) appl_setup

This function defines static settings for protocols, such as creating instance of EtherNet/IP.

Instance of EtherNet/IP is created in goal_eipNew and available for use. Some settings like vendor ID are
necessary to be set between goal_eiplnit and goal_eipNew. These settings are set by the API group starting
with goal_eipCfg. After goal_eipNew, various types of data. are accessible.

GOAL_STATUS T appl setup(
void

)
{

/% for a real device the serial number should be unique per device */
res = goal eipCfgSerialNumSet (123456789) ;
if (GOAL_RES_ERR(res)) {
goal logBrr( “failed to set Serial Number” ); D
return res;

J |

res = goal eipNew(&pHdlEip, 0, main eipCallback) ;
if (GOAL_RES_ERR(res)) {
goal logBrr( “failed to create eip instance %” FMT x32, res); @
return res;

}

res = main eipAppllInit (pHd1Eip) ;
if (GOAL_RES_ERR(res)) {
goal logErr( “failed to initialize assembly and attribute configuration” ); (©)
return res;

(D Defines static settings in the protocol. In this sample, the vendor ID, product code, etc. are set.

@ Create an instance of EtherNet/IP. Registering the main callback (main_eipCallback). The callback
function describes operation depending on the state reported by the protocol stack. For information
about the reported status, see “R-IN32M3 Module (RY9012A0) User’s Manual Software
(R17US0002ED****)”,

@ Set the created instance of EtherNet/IP to a CIP object.
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(3) appl_loop
Process the data after initialization of uGOAL.

void appl loop(
void
)
{
GOAL STATUS T res; /* result */

if ((GOAL TRUE == flgAppReady) && (plat getElapseTime(tsTout) >= APPL TIMEOUT TRIGGER VAL)) {
/* get output data */
res = goal eipAssemblyObjectRead (pHd1Eip, GOAL APP ASM ID OUTPUT, &outputDatal[0],
GOAL APP ASM SIZE OUTPUT) ;

/* mirror output data to input data */ C)
if (GOAL_RES OK(res)) {
GOAL MEMCPY (&inputData[0], &outputDatal[0], GOAL APP ASM SIZE INPUT) ;

/* store input data */
res = goal eipAssemblyObjectWrite (pHd1Eip, GOAL APP ASM ID INPUT, &inputDatal[0],
GOAL APP ASM SIZE INPUT) ;
1

/* update base timestamp */
tsTout = goal timerTsGet();

D Storing the reception data and setting the transmission data as a mirror response at regular intervals.
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3.5.3 EtherCAT

This chapter describes the implementation of the user application part in the I/O mirror response sample
application by EtherCAT. For more information about each API, see “R-IN32M3 Module (RY9012A0) User’s
Manual Software (R17USO002ED****)”.

(1) appl_init

This function includes application-specific initialization steps before the uUGOAL core module, etc. is
initialized. To enable EtherCAT in uGOAL, it is necessary to call goal_ecatInit first and register the EtherCAT
stack with uGOAL. Therefore, call the initialization routine for each module, including goal_ecatlinit.

GOAL_STATUS_ T appl_init(
void
)
{
GOAL_STATUS T res; /#% result */

/% initialize ccm RPC interface */
res = appl ccmRpeInit(); ®
if (GOAL_RES_ERR(res)) {

goal logBrr( “Initialization of ccm RPC failed” );
}

/% initialize EtherCAT */
res = goal ecatInit();
if (GOAL_RES_ERR(res)) {
goal logBrr( “Initialization of EtherCAT failed” );

) —

return res;

@ Initialize each module of uGOAL. goal_ecatlnit must be called from appl_init.
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(2) appl_setup
This function defines static settings for protocols, such as creating instance of EtherCAT.

An instance of EtherCAT is created in goal_ecatNew and ready for use. Also, if necessary, configure
EtherCAT protocol before creating instance set by the API group starting with goal_ecatCfg. After creating
instance, generate the required object dictionary and set the initial values.

GOAL_STATUS T appl setup(
void

)

{

/% enable CoE emergency */
res = goal ecatCfgEmergencyOn(GOAL TRUE) ;
if (GOAL_RES_ERR(res)) {
goal logBrr( “failed to enable CoE Emergency support” ); )
return res;

#if APPL ECAT SII INIT ==1
goal logInfo( “initializing EtherCAT SSI data” );

res = appl cemCfgSsiVendorlId(
& 03 ecat slave eeprom bin[0], /% data buffer */
~ 03 ecat slave eeprom bin len, /* data buffer length */
APPL_ECAT VENDOR 1ID) ;
if (GOAL_RES_ERR(res)) {
goal logErr( “failed to configure EEPROM ssi vendor id” );

}

/% configure SII in EEPROM before creating the EtherCAT instance */
res = appl ccmEcatSsiUpdate (

& 03 ecat slave eeprom bin[0], /* data buffer */
03 ecat_slave eeprom bin len, /* data buffer length */
GOAL FALSE) ; /% always overwrite ssi data */

if (GOAL_RES_ERR(res)) {
goal logErr( “failed to configure EEPROM ssi data” );

1
#endif —

D Setting EtherCAT protocol. goal_ecatNew must be performed before an instance can be created in the
application.

@ Initialization of SlI. (Disabled by default)
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res = goal ecatNew(&pHdl1Ecat, GOAL ECAT INSTANCE DEFAULT, appl ecatCallback) ;

if (GOAL RES_ERR(res)) { ®
goal logErr( “failed to create a new EtherCAT instance” );
return res;

}

res = appl ecatCreateObjects(pHdlEcat) ;

if (GOAL_RES_ERR(res)) { @
goal_logErr( “failed to initialize object dictionary” );
return res;

} —

/% set settings for ccm firmware update via FoE */
res = appl ccmFoeUpdateSettings (

“cem. efw” /% filename beginning */
0, /% 0 —> match all characters */
0, /* password */
GOAL TRUE) ; /% only update in ESM state bootstrap */
if (GOAL RES_ERR(res)) { ®

goal logErr( “failed to configure FoE firmware update of CC” );
return res;

#if GOAL CONFIG MEDIA MA EVENT == 1
/% open GPIO ma */
if (GOAL_RES_OK (res)) {
res = goal maEventOpen(GOAL ID DEFAULT, &pHdIMaEvent, GOAL TRUE, appl gpioDcEvent); (D
if (GOAL_RES OK(res)) {
goal logInfo( “event generation enabled” );
1
1
#endif

return res;

@ Create an instance of EtherCAT and register main callback (main_ecatCallback). The callback function
describes operation depending on the state reported by the protocol stack. For information about the
reported status, see “R-IN32M3 Module (RY9012A0) User's Manual Software (R17US0002ED****)".

@ Generates each object dictionary (OD). OD is added by goal_ecatdynOdObjAdd or else, and end OD
generation by goal_ecatdynOdFinish in the end.

® Set up firmware update via FoE.

® Initialize the module for setting the EtherCAT Explicit Device ID. The EtherCAT Explicit Device ID switch
(SW3) is required to set the ID. For details, please refer to Chapter 2.5.3(1).
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(3) appl_loop
Process the data after initialization of uGOAL.

void appl loop(
void

)

{

if ((GOAL TRUE == flgAppReady) && (plat getElapseTime (tsTout) >= APPL TIMEOUT TRIGGER VAL)) {
/* map process data */
read state8 inputl = write state8 outputl;
read state8 input2 = write state8 output2;

read analogl6 inputl = write analogl6 outputl
read analogl6 input2 = write analogl6 output2; (;

/* process cyclic process data */
appl obj 200d = cntDCOEvent;
appl obj 200e = cntDClEvent;

/* update base timestamp */
tsTout = goal timerTsGet();

D Storing the reception data and setting the transmission data as a mirror response at regular intervals.
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4. Appendix
41 uGOAL API

The host microcomputer communicates with the R-IN32M3 Module via an API function to control the R-
IN32M3 Module provided by uGOAL. The APIs are categorized by protocol, and for more information, see
“R-IN32M3 Module (RY9012A0) User’'s Manual Software (R17US0002ED****)".
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4.2 Logging

The log message can be outputted for debug in this sample software. There is one way to see the log
message.

1. Output log messages to PC terminal software (TeraTerm, etc) via serial communication

This feature is enabled by changing the following compile macros. But this feature is disabled in each sample
application by default.

Table 4-1 Log message output way and compile macro

Output way | Compile macro Default value
1 CONFIG_UGOAL_LOGGING 0

The output method is described below.

4.2.1 Using TeraTerm

This sample software log messages are transferred to the UART communication line on this board via UART
driver implemented in this sample software. By connecting PC and this board using USB-UART converter
cable*, this sample software log messages can be seen using TeraTerm. Note that R-IN32M3 Module log
messages cannot be seen using TeraTerm.

The step is shown below.

(*) A USB-UART converter cable is required separately, e.g., “TTL-232R-RPI”.

(1) Connect this board and PC using USB-UART converter cable.

- Connect USB-UART converter cable TX line to Pin3 in CN6 on this board.

- Connect USB-UART converter cable RX line to Pin2 in CN6 on this board.

- Connect USB-UART converter cable GND line to Pin4 in CN6 on this board.

The CN6 SCI connector (B4B-XH-A) is not mounted (refer to Chapter 2.5.4(5)), so it required to be mounted
separately.

R30AN0399EJ0105 Rev.1.05 Page 90 of 107
May.31.2024 RENESAS



R-IN32M3 Module (RY9012A0) RX66T Sample Application (UGOAL Edition)

USB-UART converter cable

-ABLE 1.0m

Figure 4-1 Connection of this board and USB-UART converter cable

(2) Launch the TeraTerm on PC and set the serial.

Speed 115200
Data 8 bits
Parity none
Stop bit 1 bit
Flow control none

(3) Change the value of “CONFIG_UGOAL_LOGGING” macro from 0 (default) to 1 in goal_config.h that is in
the folder for each sample application.

Ex)
File: \appl\ugoal\01_pnio\goal_config.h

#tdefine CONFIG UGOAL LOGGING (0)

(4) Build the project and run the sample application, referring to Chapters 3.3.5 to 3.3.6.

(5) Connect to this sample application and start cyclic communication by operating Management tool
referring to Chapter 3.4.
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As a result, the following log messages will be displayed on TeraTerm.

INF] C:/Mark/ws/%}KX_COM_V/ rpc/wrapper/prio/zoal _pnio_rpc_ac.c:286 auto data mapper for APDU is disabled
INF] C:/Mork/ws/¥¥X¥_CCM_V/ rpc/wrapper/pnio/zoal _pnio_rpc_ac.c:360 PROFINET Application Core successfully started
TNF C:f\\'nrk/ws/)(KK)(_EEM_Wapp|I'ugnn|/I]I}nin/gnal appl.c:281 Initializing device structure

INF] C:/Mork/ws/®xXX_CCM_Y/ rpc/zoal _media/zoal i ml dn.c:296 in Write to CC part added at pos: 0, len: 1
INF] C: Mork/ws/ %X _COM Y/ rpc/zoa | “nedia/zoal ml dm.c:296 in Read from CC part added at pos: 0, len: 1
INF] C: /Wark/ws/XXKX CCM_V/ rec/goa | _nedia/zoal in Write to CC part added at pos: 1, len: 1
INF) Gz /Mork/ws/ X0 CON_V/ rpc/goal “nedia/goal in Read from CC part added at pos: 1, len: I
INF] G /Mark/ws/ X0 GO Y/ rpc/zoa| “nedia/zoal in Write to CC part added at pos: 2, len:

INF] C:/Mark/ws/3)0%_COM_V/ rpc/gzoal _media/zoal in Read from CC part added at pos: 2, len: I
INF] C: /Mork/ws/¥X¢_COM Y/ rpe/zoal _media/zoal in Write to CC part added at pos: 3, len: 2
INF] C:/Mork/ws/ XX _COM Y/ rpc/zoal _media/zoal in Read from CC part added at pos: 3, len: 1
INF] C:/Mork/ws/ XX _COM Y/ rpc/zoal _media/zoal in Write to CC part added at pos: 5, len: 1
INF] C:/Mork/ws/3KXX_CCH_VY/ rpc/zoal _media/zoal 298 in Read from CC part added at pos: 4, len: 2
INF] C:/Work/ws/ XXM _COM_V/ rec/goal _nedia/goal mi_dm.c:296 in Write to CC part added at pos: B, len: 1
INF) Gz /Mork/ws/ ¥4 _CON Y/ rpc/goa | media/zoal mi_dn.c:296 in Read from CC part added at pos: 6, len: 1
INF] C: Mark/ws/%X04 COM_V/app| fuzoal /01 _pnio/zoal_appl.ci438 PROFINET ready

INF] C:/Mork/ws/X¥X¥_COM_V/app | /ugoal /01_pnio/zoal_appl.c:500 Configuring DD

INF] C:/Mork/ws/H)HH_CCM Wappll’ugnnl/ﬂl}nml’gnal appl.c:524 DD ready

INF] Gz Mork/ws/ %X COM Y/ rpc/zoa | _media/goal mi_mcte.c:525 local setup d

[INF] Cz /Mork/ws/ XK “COH_Y/ugoal /ugoal.c:307 HEAP utilization: 8720/11520 (?EX)

s
o
3

= Is !
n.ln.l
=3

=
o
=

=
o
=

3
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3

3
o
3

=
o
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Figure 4-2 Log message on TeraTerm
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4.3 |IP Address Setting
This chapter describes how to set the IP address of R-IN32M3 Module.

The IP address of the R-IN32M3 Module is set according to the GOAL_ID_NET (12) configuration stored in
the internal nonvolatile memory at startup. It is also possible to set the IP address from the host CPU by
calling goal_maNetipSet().

In the default setting in the sample applications of “01_pnio”, “02_eip”, “04_pnio_large” and “05_eip_large”,
the IP address is set by the configurations stored inside (Configured IP). Defining the macro of
“GOAL_CONFIG_STATIC_IP” in the program enables to set arbitrary IP address (Static IP).

Table 4-2 IP Configuration (GOAL_ID_NET)

Variable Name Variable ID Type Max. Description

Size
IP 0 GOAL_CM_IPV4 4 IP address of first interface
NETMASK 1 GOAL_CM_IPV4 4 NETMASK of first interface
GW 2 GOAL_CM_IPV4 4 GATEWAY of first interface
VALID 3 GOAL_CM_UINT8 1 Validity of IP address:

0, Stored IP address is not valid,
interface settings originate from
network stack of system

1, Stored IP address is valid, will be
applied to interface at start of device

DHCP_ENABLED 4 GOAL_CM_UINT8 1 DHCP enable:
0, DHCP disabled
1, DHCP enabled

Please note that VALID needs to be set “1” to activate IP address configurations stored in nonvolatile
memory. By executing the “goal_maNetiIpSet ()” API, configurations of IP, NETMASK, and GW are stored in
the nonvolatile memory, and whether to save the VALID setting can be specified by the last argument,
flgTemp. (GOAL_FALSE: Update VALID settings, GOAL_TRUE: not updated)

1. GOAL_STATUS_T goal_maNetIpSet(

2. GOAL_MA_NET_T *pNetHdl, /**< pointer to store NET handler */
3. uint32_t addrlp, /**< IP address */

4. uint32_t addrMask, [**< subnet mask */

5. uint32_t addrGw, [**< gateway */

6. GOAL_BOOL_T flgTemp /**< temporary IP config flag */

7. )

Also, DHCP mode is enabled by setting the “DHCP_ENABLED” in GOAL_ID_NET (12) to 1 or call the API
of goal eipCfgDhcpOn() for EtherNet/IP. In the sample software of 02_eip, DHCP is enabled by defining a
“‘GOAL_CONFIG_ENABLE_DHCP” macro as “1” in the program.
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Table 4-3 provides a list of how to set up an IP address.

Table 4-3 IP address setting list

Methods Descriptions

Configured IP - Use the value held in the non-volatile memory of R-IN32M3 module

- The value can be changed using the Management Tool. For more information, see “R-IN32M3 Module
(RY9012A0) Management Tool Instruction Guide (R30ANO390EJ****)".

- This method is used as the default setting for “01_pnio”, “02_eip”, “04_pnio_large” and “05_eip_large” sample
application of this sample.

Static IP - Mainly used for evaluation.
- The changed value is hold in the non-volatile memory of R-IN32M3 Module.

- The value can be changed with “01_pnio”, “02_eip”, “04_pnio_large” and “05_eip_large” sample application of
this sample. By defining “GOAL_CONFIG_STATIC_IP” macro in the program with 1, any IP address can be set.

DHCP - It is possible to change enable / disable by using Management Tool.

- It is also possible to change using “02_eip” and “05_eip_large” sample application of this sample software, the
default value is disable. By defining “GOAL_CONFIG_ENABLE_DHCP” macro in the program with 1, DHCP
become enable.

- If DHCP is enabled and there is no DHCP server on the network, the value held in the non-volatile memory of
R-IN32M3 Module will be used.
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4.4 Big-endian

The sample software is compatible with little endian. For Big-endian support, please refer to this step to
create a project.

1. Create Project

1-1. Create a new project
Select “New” and create a project.

File Edit Navigate Search Project RenesasViews Run Window Help
MNew Alt+5hift+N » Renesas C/C++ Project b Renesas Debug 7]
QOpen File... @ C/C++ Project Renesas RA

[} Open Projects from File System... -~ Synergy C/C++ Project Renesas RL78
Recent Files » | % Project.. I Renesas RX I
Close Editor Ctrl+W | ™% Example... ==l
Cloce A T I R TT] Renesas Synergy
Close All Editors Ctrl+Shift+W 4 Other.. Cirl+N
Save Ctrl+5 |

Figure 4-3 Create a project
1-2. Compiler

Select the compiler environment [GCC or CC-RX].

ﬁ New C/C++ Project O X

Templates for Renesas RX Project

GCC for Renesas RX C/C++ Executable Project

CC++ EEIN 4 G0+ + Executable Project for Renesas RX using the GEC
for Renesas AX Toalchain,

GCC for Renesas RX C/C++ Library Project
e A C/C++ Library Project for Renesas RX using the GOC

for Renesas RX Toolchain,

Renesas CC-RX C/C++ Executable Project
B A G'C++ Praject for Renesas RX using the Renesas CCRX

toalchain.
FEI=mN 4 /C++ Library Project for Renesas RX using the
Renesas CCRX toalchain.

?\, < Back Finish Cancel

Figure 4-4 Compiler
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1-3. Project name
Set Project name and program location.

e

New Renesas CC-RX Executable Project

Mew Renesas CC-RX Executable Project

Project name: | mirrer_sample_01_pnio__r66t_osless_ccrx_be

[] Use default location

Location:

| C¥lsers¥a5034192¥e2_studic¥workspace_be | | Browse... |

[] Create Directory for Project

Choose file system: | default ~

Working sets
[[JAdd project to working sets New...

Select..

< Back Finish Cancel

Figure 4-5 Project name

1-4. Project settings
Set project.

Target Device : RSF566 TKAXFP * SEMB1320
Endian : Big

New Renesas CC-RX Executable Project

Select toolchain, device debug settings

Teolchain Settings
Language: @®C OC++
Toolchain: Renesas CCRX

Toolchain Version: |v3.03.00

Manage Toolchains...

RTOS: None ~

RTOS Version:

Device Settings Configurations
Target Board: | Custom v|

Create Hardware Debug Configuration

Download additional boards...

E1(RX) -
Target Device: | RSFSBETKALFP

[ Create Debug Configuration
Unlock Devices..

RX Simulator
Endian: Big

Project Type: |DEE [ Create Release Configuration

5
@.

< Back Next > Cancel

Figure 4-6 Set project
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1-5. Smart Configurator * only CC-RX compiler
Enable “Use Smart Configurator” and create a project.

a8 o X

New Renesas CC-RX Executable Project —
Select Coding Assistant settings

Use Smart Configurator

= T

Smart Configurator is a single User Interface that combines the functionalities of Code Generator and FIT
iConfigurator which imports, configures and generates different types of drivers and middleware medules.

Smart Configurator encompasses unified clock configuration view, interrupt configuration view and pin
iconfiguration view.

Hardware resources conflict in peripheral medules, interrupts and pins occurred in different types of drivers and
middleware medules will be notified.

(Smart Configurator is available only for the supported devices)

User Application

Driver and Middleware

Driver Code FIT Modules
Configured in GUI Selected in GUI
and Generated and Imported

MCU Hardware

(JOJ,EJ ngiyuod Y eng)

Figure 4-7 Smart Configurator

2. Project porting

2-1. Porting from a sample project
I. Close the configurator that is automatically displayed when the project is created.
II. Delete the configurator file.

File Edit Navigate Search Project RenesasViews Run Window Help

45 Debug [E3 mirror_sample_01_pnio__r66t_osl - | &
PR -t

- -

|- % Project Explorer X = <_E|> [? 2 =08 533:3 mirror_sample_01_pnio__ 86t osless_ccnr_be.cffg 7

~ 122 mirrer_sample__01_pric__r66t_osless_ccr_be (in wo
[ Includes

B

Overview information

I {5 mirror_sample_01_pnio__ru66t_osless_ccre_be.scfd | | = General Information
= e o oo Giieasl bell

This editor allows you to modify the settings stored in configuration 1

Board

Figure 4-8 Close and Delete Configurator file
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lll. Import the R-IN32M3 Module sample project that you want to be ported Big-endian.

For import procedure, refer to_3.3.3 Import project.

File

¥

i Project Explorer X
[w Ji= mirror_sample__01_pnic__r66t_osless_con (in mb6t_cor)
[ Includes

2 =rc

(78 uGOAL
191:} mirror_sample__01_pnio__ru66t_osless_ccre.scfg

w 1= mirror_sample_01_pnic__r«66t_osless_ccre_be (in wo
[ Includes
2 src

Edit MNavigate Search Project RenesasViews Run Window Help

%5 Debug w | | E7 mirrer_sample_01_pnio__me6t_osl »
-

- ¥ F (o - v| #
ESY § =0

=| mirror_sample_01_pnio__r«66&t_osless_ccre HardwareDebug.launch

|Z| mirror_sample__01_pnio__rx66t_osless_ccrx_be HardwareDebug.lay

Figure 4-9 Import a sample project

IV. Copy the “UGOAL” folder and “Configurator” file from the R-IN32M3 Module sample project to be
ported to the project on Big-endian side.

/ {é} mirrer_sample_01_pnic__r«66t_osless_ccnuscfg

File Edit Mavigate Search Project RenesasViews Run Window Help

#{» Debug w E mirrer_sample_01_pnic__m66t_o

$ - ¥ (o v v |4
Bia Project Explorer X E% Y 8§ = 0
v T_,é mirror_sample_01_pnio__r66t_osless_ccre (in ne6at_con)
[ Includes

2 src
—_—
F UGOAL

areDebug.launch

=

v = mirrer_sample_01_pnio__rx66t_osless_ccre_be (in workspace_be)

[ Includes

\ e ,»» ®Rename

(7 uGOAL
{é} mirrcr_sample_01_pnic__rx66t_oslest_ccre_be.scf

—

mirrer_sample_01_pnic__r66t_osless_ccre_be HardwareDebug.lau

=

Figure 4-10 Copy and Rename
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2-2. Project settings

I. Open the properties of the “UGOAL” folder and disable “Execute resource from build”. Apply and close

the property.

[t Includes

& src

[ uGOAL

1,3:}‘ mirror_sample_01
mirror_sample__01

'l_r§ mirrer_sample_01_pnic_ 66t osless_corx (in
v mirror_sample_ 01_pnio_r«66t_osless_cern_be (in v

vorkspace_be) [Ha

Q Properties for uGOAL

type filter text Settings
Resource
~ /C++ Build
Settings Cenfiguration: | HardwareDebug [ Act

Teol Chain Editor
C/C++ General
Run/Debug Settings

] Exclude rescurce from build

B Teol Settings

I ~

Figure 4-11 Build enables

II.  Open the properties of the file (mirror_sample 01 _pnio__ rx66t_osless_ccrx.c) that contains the
main function that was automatically generated when the project was created, and enable “Execute
resource from build”. Apply and close the property.

[ Includes

& src

[ uGOAL

ﬁ‘-‘:f mirror_sample_01
mirror_sample_01

T_‘-§ mirror_sample__01_pnic__r66t_osless_ccrx (in cry
v 1=% mirror_sample__01_pnio__m66t_osless_cene_be (in workspace_be) [He

Q Properties for uGOAL

type filter text Settings

Resource

~ (/C++ Build

Settings Configuration: |HardwareDebug [ Act

Tool Chain Editor
C/C++ General

Run/Debug Settings

] Exclude rescurce from build

3 Tool Settings

| P ~

Figure 4-12 Build Disable
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2-3. Build settings
Open the project properties and set the build.

I.  Copy the Build Variables settings from the sample project settings you are porting from and apply

Variables name GoalDirPath
Type String
Value ${ProjDirPath}/../../..1..]..
BE®Y §=0
=5 mirror_sample_01_pnio__re66t_osless_ccrx (in r66t_ccrx
~ =% mirror_sample_01_pnio_ 66t osless_ccrx_be (in workspace_be) [H
[l Includes
8 src ®
(f uGOAL
4% mirror_sample_01_pnio_6t] | type filter text Build Variables -~ §
[ mirror_sample_01_prio_m66t) . Resource
Builders.
~ C/C++ Build Configuration: HardwareDebug [ Active ] ~ | Manage Configurations.
Build Variables
Envirenment
Logging
Settings Name Type Value Add...
Stack Analysis Edit.
Tool Chain Editor " "
/0= General {65l et e bl aiablc x| |oaeE
meu Variable name: GoalDirPath v
Project Natures Bl
Project References PP to afl configurations
Refactoring History Type: String -
RenesasQf | | B
Value: ${ProjDirPath}/../../../../
Run/Debug Settings
Task Tags
Validation L show sy
Build Variabl builder
configuratior| al builder
< may use ther
B Console 53 | | Apply 7 §
GNU MCU Eclipse Packs console 1 | = 1
Completed in 4ms @) _ I
No installed packages. @ 0K Ex=d [Cancel
Completed in Sms.

Figure 4-13 Set Variable
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II. Include file path

[CCRX: Settings > Compiler > Source], [GCC: Settings > Compiler > Includes]

Copy the include file path from the sample project settings you are porting from.
The copy target is the path with "$ {GoalDirPath}" at the beginning.

The following include file directory is an example of a big endian port from
“mirror_sample__01_pnio__ rx66t_osless_ccrx”.

"${GoalDirPath}/."

"${GoalDirPath}/rpc/wrapper"

"${GoalDirPath}/appl"

"${GoalDirPath}/rpc/wrapper/ccm"

"${GoalDirPath}/appl/mirror_sample/01_pnio"

"${GoalDirPath}/rpc/wrapper/dd"

"${GoalDirPath}/ext"

"${GoalDirPath}/rpc/wrapper/dd/protos"

"${GoalDirPath}/ext/uthash"

"${GoalDirPath}/rpc/wrapper/dd/protos/dd"

"${GoalDirPath}/plat/rx66t_semb1320"

"${GoalDirPath}/rpc/wrapper/dd/protos/dd/rpc"

"${GoalDirPath}/plat/rx66t_semb1320/Drivers/r_gpio_rx"

"${GoalDirPath}/rpc/wrapper/pnio"

"${GoalDirPath}/rpc"

"${GoalDirPath}/sapi"

"${GoalDirPath}/rpc/goal_mctc"

"${GoalDirPath}/ugoal"

"${GoalDirPath}/rpc/goal_media"

Ill. Macro

[CCRX: Settings > Compiler > Source],

[GCC: Settings > Compiler > Includes]

Copy the macro from the sample project settings you are porting from.

The following include file directory is an example of a big endian port from
“mirror_sample__01_pnio__rx66t_osless_ccrx”.

A Sl file

Copy _RX66T_DEMO_
Copy APPL_STANDALONE
Copy CONFIG_UGOAL_HEAP_BUFFER_ALIGNMENT=4
Add CONFIG_UGOAL_BIG_ENDIAN=1
E®Y § -0
1% mirror_sample_01_pnio__r«66t_osless_ccr (in rG6t_ccrx
1% mirror_sample_01_pnio_rx66t osless_ccrx_be (in workspace_be) [H
% Includes 18} Properties for mirror_sample_01_pnio_r6t_osless_ccri_be u .
src
€8 uGOAL type filter text Settings —
& mirror_sample_|
B mirror_sample_| > Resource (3 PIC/PID
Elj\ldevs . (# Miscellaneous
v C/C++ Build « & Compiler
Build Variables [ Source
Envw?mnent 58 Advanced
ogging 2 Object i
oo o include
Stack Analysis + (& Optimization sme_gen/r_config]”
Tool Chain Editor (2 Advanced {workspace_loc: /smc_gen/general}”
C/C++ General 28 Output *$fworkspace loc: fsme_gen/r_pincig)*
Meu 6B MISRA.C Rule Check Pre-include files (-preinclude] &)
Project Natures & Miscellaneous P - -
Project References 3B User
Refactoring History « ) Assembler
Renesos G @ Source
Run/Debug Settings 2 Object
Tesk Tags & Ust
Validation (2 Optimization
(3 Miscellaneous
5 User
~ B Linker
v (# Input
2 Advanced
+ 2 Output Macro definition (-define) e B 1
(% Advanced “RX66T_DEMO.
< 2 List APPL_STANDALONE m' macro
B comot (2 Optimization CONFIG_UGOAL_HEAP_BUFFER_ALIGNMENT=4
onsole 7 | « & Section CONFIG_UGOAL BIG_ENDIAN=1 *—Ii
|GNU MCU Eclipse Packs cq

Figure 4-14 Set Compiler (ex. CCRX project)
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IV. Set object
[CCRX: Settings > Compiler > Source]

Enable the objects.

Allocates uninitialed variables to 4-byte boundary alignment sections (-nostuff=B)

Allocates initialed variables to 4-byte boundary alignment sections (-nostuff=D)

Allocates const qualified variables to 4-byte boundary alignment sections (-nostuff=C)

ESY § =0

5 mirror_sample_01_pnio_m66t_osless_cand (in mE6t cor
~ 1% mirror_sample_01_pnio_rx66t_osless_ccrx_be (in workspace_be) [H:

) Includes
& s

(R uGOAL

45 mirror_sample_|
2 mirror_sample_|

&) Properties for mirror_sample_01_pnio_n«&6t_osless_ccre_be

Resource
Builders
~ C/C++ Build
Build Variables
Environment
Logging
Settings
Stack Analysis
Tool Chain Editor
/G General
Mcu
Project Natures.
Project References
Refactoring History
Renesas QE
Run/Debug Settings
Task Tags
Validation

Settings

~ 8 Common
@ cpu
& Pic/PID
(2 Miscellaneous
« B Compiler
v (& Source
(3% Advanced
(2 Object
6 List
~ (5 Optimization
(5 Advanced
(& Output
(5 MISRA C Rule Check
(2 Miscellaneous
(5 User
v B Assembler
B Source
(2 Object
2 List
(2 Optimization
(& Miscellaneous
B User
v B Linker

Qutputs debugging information (-debug/-nodebug)
Section name of program area (-section=P)

Section name of constant area (-section=C)

Section name of initialized data area (-section=D)
Section name of uninitialized data area (-section=B)

Section name of literal area (-section=L)

[ Allocates uninitialized variables to 4-byte boundary alignment sections (-nostuff=8)

[ Allocates initialized variables to 4-byte boundary alignment sections (-nostuf=D)

Hiiliocates const qualified variabies o 4 byte boundary alignment sections (-nostuf=Cl
—

Adjustment for instruction in branch (-noinstalign/-instalign/-instaligng)  Nene
[ Suppress DIV, DIVU and FDIV instruction generation (-nouse_div._inst)
Output character code (-outcode) UTF-8 code

Figure 4-15 Set Object (ex. CCRX project)

“Apply and Close” to close the property window.

This Completeness the creation of Big-endian project.
After that, proceed with the development environment construction by following the procedure from 3.3.4 FIT

Module.
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4.5 Individual installation for GCC toolchain

This note is described based on the use of GCC 8.3.0.202202. If you don’t have the toolchain on your
environment, you may need to download/install it individually.

Go to GNU Tools https://llvm-gcc-renesas.com/, you can reach the intended GCC package from the list on
[PRODUCTS] tab > [RX] > [Download Toolchain].

@ [@ | =@ OpenSource Tools for Remesas | % | 4
C @ O nitps//ivm-gee-renesas.com/® o A M @ R @

(7223 Open Source Tools
\r B for RENESAS

GENERAL * SERVICES * PRODUCTS * SUPPORT * HELP *» LINKS * DOCUMENTATION *

User Guide

Welcome to the S B e Language:
open Source = Downioad S ————— "

, Tooichains
Please click here 1o take a 3-min: L o To i Frr

Source Code =
Open Source Tools for Renasas -source toclchains for Renesas micros
»
with free customer support acro:

Le Downioads >
. = DECEMBER 2023

. . ! - =
ACTIVE TARGETS = Release Notes DOWNLOAD = M T W T F s s

RENESAS Tools 12 3
4 5 & 7 &8 9 1w

12013 14 15 16 17

18 19 20 21 2 23 24

o

Not satisfied with just providing high-quality products, we also provide intagration with the Renesas &

25 2% 27 % 29 k] N

Figure 4-16 Open Source Tools web page

Push [Download] button of GCC for Renesas 8.3.0. 202311-GNURX Toolchain.

HOME LOG IN REGISTER ABOUT US CONTACT US SITEMAP LANGUAGE: g8

/72> Open Source Tools
A b for RENESAS

GENERAL *  SERVICES®  PRODUCTS ®  SUPPORT»  HELP*®  LINKS*®  DO(]

Download Latest Toolchains

Renesas RX

GCC for Renesas 8.3.0.202311-GNURX Toolchain (?)
Release File
Description Download
Date L size
GCC for Renesas & 3.0.202311-GNURX Windows Toolchain 9
30-11-2023 147 MB
(ELF) Download
—
GCC for Renesas 8 3.0.202311-GNURX Linux Toolchain 9
30-11-2023 317 MB
(ELF) Download
GCC for Renesas 8 3.0.202311-GNURX MacOS (ARM, 9
30-11-2023 - 316 MB
experimental) Teolchain (ELF) Download

Figure 4-17 Download page

Once downloaded, run the installer to adopt whole component. After installation, please make sure
whether the intended GCC toolchain is activated on your e2studio environment (reference: 3.3.3).
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4.6 Individual installation for FIT module

This note is described based on the use of RX Driver Package V1.42 as a- FIT module on e2studio. If you
cannot select the FIT module, you may need to download/install it individually.

Go to RX Driver Package page https://www.renesas.com/jp/ja/software-tool/rx-driver-package on Renesas
HP to download it. If the relevant version is not listed, go to [Previous version] at the bottom of the page to
download the relevant version.

RX Driver Package

Overview  Documentation  Support  Videos &Training  Additional Details

Doc Number
Product Name (Program Download Released Target Device
Name)

RX110, RX111, RX113, RX130, RX13T,
RX140, RX230, RX231, RX23E-A, RX23E-B,
Jan. 23,24 RX23T, RX23W, RX24T, RX24U, RX26T,
RX64M, RX65N, RX660, RXE6N, RX66T,
RX671, RX71M, RX72M, RX72N, RX72T

RX Family RX
Driver Package
Ver.1.42 - Sample
Code (ZIP)

RX Family RX Driver Package Ver.1.42 ROTAN7163

Previous Versions

Figure 4-18 Download page

Once downloaded, open a folder which is already created as following file path, then store the zip file

[r01an7163xx0142-rx-fit.zip] into the folder.
C:\Users\**UserName**\.eclipse\com.renesas.platform_download\FITModules\Downloaded

1 + | Downloaded
-l st b

= R s o .eclipse » comrenesasplatform_downloasd » FiTModules » Downloaded

cormrenscat platform_downloac ®
Basnds B rotane0 1 3o 32-ne-fit.aip
FiTModules

Downloaded

Figure 4-19 Zip file stored into [Downloaded]

Copy whole ingredients of [FITModules] folder of the package, then paste them directly into a folder below;
C:\Users\**UserName**\.eclipse\com.renesas.platform_download\FITModules
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« v <« comre.. > FITModules v D 2 FlTModulesDi&E

v eclipse & 1] =30

40363285 win32_win32_x86_64 I_-l r_bsp_v7.20:m 202

1655929837_win32_win32_x86_ i} r_bsp_v7.20zip 202

com.renesas.platform_1435873 || r_dmaca_m_v2.80xml 202

v com.renesas.platform_downlo = r_dmaca_r¢_v2.80.zip 202

cache || r_dmaca_m_v2.80_extend.mdf 202

Boards || r_sei_m_wd.30.mdf 202

|| r_sei_m_v4.30xml 202

Y FiTModules e r_sci_r_v4.30.zip 202

Downloaded || r_sci_m_vd.30_extend.mdf 202

3 r_aeropoint_r_v1.00zip e r_usb_hhid_mini_v1.20.zip 202

[E r_ble_ge_utility_v1.10.zip || r_usb_hhid_mini_v1.20_extend.mdf 202

(3 r_ble_m23w_v250zip || r_usb_hhid_v1.31.xml 202

1] r_bsp_v7.20.zip e r_usb_hhid_v1.31.zip 202

Figure 4-20 Ingredients stored into [FITModules]

After installation, please make sure whether the intended FIT module can be activated on your e2studio
environment (reference: 3.3.4).
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4.7

Individual Installation for CC-RX

If the version of the RX compiler (CC-RX) you need is not listed in e2studio, follow the steps below to obtain

CC-RX individually. Here are the steps to download CC-RX V3.06.00.

Download CC-RX V3.06.00 from C/C++ Compiler Package for RX Family [CC-RX] | Renesas

Overview

Type

Videos & Training

Downloads

Order

Documentation

C/C++ Compiler Package for RX Family [CC-RX]

Start typing to filter results by title

RX Compiler CC-RX V3.06.01 (Linux)

Design & Development

Explore Support

Upgrade - Compiler 8 LogintoDownload ZIP  19.90 MB  EAEE Apr 22, 2024
rge-compier CmHCIARmI S g
et Compr 3o R OS2
Upgrade - Compiler zceLzzei?;ngiinféz&O;P 6.95MB H#:E Jan 20,2023
s -comper SCommeCCaROS s nan

Figure 4-21 CC-RX Page

Run the downloaded installer to install the complete set of components. After installation, confirm that
the relevant compiler has been added in e2studio's toolchain management dialog (Refer to Chapter

3.3.3)
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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.



Notice

1.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges 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.

10. ltis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or

transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

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

Electronics products.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

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

Trademarks

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

(Rev.4.0-1 November 2017)

Contact information

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