LENESAS Handbook

RA2E1 Group
Handbook for RA2E1

Introduction

This document compiles useful information for each stage of device selection, development, and Mass
production. You can also select what you need for your application from our rich selection of application
notes that describe how to use a peripheral function, example applications, how to create a program, and
more.

Please utilize these information, materials and application notes as a handbook when developing.

Target Device
RAZ2E1 Group
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1. The table of information and materials needed for Device Selection, Development and

Mass production.

1.1 Stepl: Device Selection

This section summarizes the information that is useful for the preliminary survey phase (Step1-1) and for the
evaluation phase for device performance and features (Step1-2) when selecting the device.

1.1.1 Stepl-1: Preliminary survey phase

1 | Hardware information Datasheet Doc
2 RA Family Flyer Doc
3 RA Family Brochure Doc
4 . Video Web site
5 Products & Solutions Blog Web site
Reference designs .
6 (Winning combination) Web site
7 | Product longevity Overview of product longevity program (PLP) Web site
P t selecti t select .
g | Program roduct selection (produc §e ector) Web site
(PLP) Note: Refer to PLP column in the chart. -
9 RA Family Product Selector Web site
10 Capacitive Touch Sensor Solution Brochure Doc
11 Industrial Networks Brochure Doc
12 e Building Automation Brochure Doc
Product Specification . : : . .
13 | Comparison White Paper: .Solvmg 0T Security Issues with Doc
Embedded Microcontrollers =
14 Whltg .Paper: Securing your IP and Protecting Doc
Sensitive Data —
15 White Paper: Security for the Connected World Doc
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https://www.renesas.com/document/dst/ra2e1-group-datasheet?language=en
https://www.renesas.com/us/en/document/fly/renesas-ra-family-32-bit-mcus-arm-cortex-m-core-flyer
https://www.renesas.com/us/en/document/bro/renesas-ra-family-brochure
https://www.renesas.com/en/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra2e1-48mhz-arm-cortex-m23-entry-level-general-purpose-microcontroller#videos_training
https://www.renesas.com/en/blogs?prod_category_selector=467666
https://www.renesas.com/en/applications
https://www.renesas.com/us/en/products/microcontrollers-microprocessors/product-longevity-program-plp-renesas-32-bit-arm-cortex-mcus
https://www.renesas.com/en/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra2e1-48mhz-arm-cortex-m23-entry-level-general-purpose-microcontroller#parametric_options
https://www.renesas.com/us/en/products/microcontrollers-microprocessors/ra-cortex-m-mcus/product-selector
https://www.renesas.com/us/en/document/bro/capacitive-touch-sensor-solution-brochure
https://www.renesas.com/us/en/document/bro/industrial-network-brochure
https://www.renesas.com/en/document/bro/building-automation-brochure?r=460961
https://www.renesas.com/us/en/document/whp/solving-iot-security-issues-embedded-microcontrollers
https://www.renesas.com/en/document/whp/securing-your-ip-and-protecting-sensitive-data
https://www.renesas.com/us/en/document/whp/security-connected-world
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1.1.2 Stepl-2: Evaluation phase for device performance and features

# ltem

Document

~No 01 [ AWN R

10

Contents -mq
User's manual: Hardware Doc
Technical update (errata information) Web site
Product change notice (PCN) Web site
Product Advisory (PA) Doc
RA Family NOMENCLATURE Doc
(the meaning of character in part number) _—
Semiconductor reliability handbook Doc
RELIABILITY REPORT Doc
RoOHS
Note: Product Options — Part Number —Package Web site
information — RoHS Info
Renesas RA Family Beginner's Guide Doc
Renesas Flexible Software Package (FSP) User's Web site

Manual

11 Evaluation Board Evaluation Kit for RA2E1 MCU Group (EK-RA2E1) Web site
12 | (for General purpose) EaAsztglr)ototypmg Board for RA2E1 MCU Group (FPB- Web site
13 RA2E1 IO-L_mk Rressure Sensor Solution Web site

Solution Board Demonstration Kit -
14 Self-Capacitance Waterproof Button Solution Web site
15 PTX105R Pmod™ Board for loT Web site

16 | Hardware EK-RA2E1 — Quick Start Guide Doc
17 | development FPB-RA2E1-Quick Start Guide Doc
18 EK-RA2E1 Example Project Bundle Doc
19 Software RA Family Development Environment - RA Flexible Web site
development Software Package (FSP) -
20 Migrating Projects to New FSP Version Doc

21 | HMI Capacitive Touch Sensor Solutions Web site
22 | LoRa Solution LoRa®-based Solutions for RA Family Web site
23 Functional Safety IEC/UL 60730 Functional Safety for Home Appliances Web site
24 IEC 61508 Functional Safety for Industrial Applications Web site
25 | Security loT Security Web site
26 | Motor Control Motor and Inverter Control Solutions Web site

27 RA Family Video Library Web site

28 | Training information Software & Tool Course solution menu Web site

29 RA Family Software&Tool Course(Video Collection) Web site

30 Partner information Partner products (system solutions provider) Web site

31 RA Family Partner Ecosystem Web site
RO1TB0018EJ0100 Rev.1.00 Page 3 of 9

Jan.10.2025

RRENESAS


https://www.renesas.com/us/en/document/man/ra2e1-group-users-manual-hardware
https://www.renesas.com/en/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra2e1-48mhz-arm-cortex-m23-entry-level-general-purpose-microcontroller?documents-type-filter=technical-update#documents
https://www.renesas.com/en/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra2e1-48mhz-arm-cortex-m23-entry-level-general-purpose-microcontroller?documents-type-filter=product-change-notice#documents
https://www.renesas.com/en/document/pra/addition-full-tray-packaging-mcu-products-rxrasynergypc-mcu-a030ae?r=469286
https://www.renesas.com/us/en/document/gde/ra-family-nomenclature
https://www.renesas.com/us/en/document/grl/semiconductor-reliability-handbook
https://www.renesas.com/us/en/document/prr/r7fa2e1xxx-reliability-report
https://www.renesas.com/en/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra2e1-48mhz-arm-cortex-m23-entry-level-general-purpose-microcontroller#parametric_options
https://www.renesas.com/us/en/document/gde/1520091
https://renesas.github.io/fsp/
https://www.renesas.com/us/en/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2e1-evaluation-kit-ra2e1-mcu-group
https://www.renesas.com/us/en/products/microcontrollers-microprocessors/ra-cortex-m-mcus/fpb-ra2e1-fast-prototyping-board-ra2e1-mcu-group
https://www.renesas.com/us/en/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra2e1-io-link-pressure-sensor-ra2e1-io-link-pressure-sensor-solution-demonstration-kit
https://www.renesas.com/us/en/products/microcontrollers-microprocessors/rl78-low-power-8-16-bit-mcus/ctsu2-waterproof-btn-self-capacitance-waterproof-button-solution
https://www.renesas.com/us/en/products/wireless-connectivity/nfc/ptx105rqc-ptx105r-pmod-board-iot
https://www.renesas.com/en/document/qsg/ek-ra2e1-quick-start-guide?r=1469021
https://www.renesas.com/en/document/qsg/fpb-ra2e1-quick-start-guide?r=1469021
https://www.renesas.com/us/en/document/apn/ek-ra2e1-example-project-bundle
https://www.renesas.com/us/en/software-tool/flexible-software-package-fsp
https://www.renesas.com/us/en/document/apn/migrating-projects-new-fsp-version
https://www.renesas.com/us/en/key-technologies/hmi/capacitive-touch-sensor-solutions
https://www.renesas.com/us/en/applications/communications-infrastructure/wireless-infrastructure/lora-solutions/lora-solution-ra
https://www.renesas.com/us/en/applications/consumer-electronics/appliances/iecul-60730-functional-safety
https://www.renesas.com/us/en/applications/industrial/factory-automation/safety/iec-61508-functional-safety
https://www.renesas.com/us/en/key-technologies/security/iot-security
https://www.renesas.com/us/en/applications/industrial/motor-drives-robotics/motor-control-solutions
https://www.renesas.com/us/en/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra-video-library
https://www.renesas.com/us/en/design-support/software-and-tool
https://www.renesas.com/us/en/software-tool/ra-software-tool-course
https://www.renesas.com/us/en/support/partners/preferred-partners
https://www.renesas.com/us/en/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra-partners
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1.2 Step2: Product Design, Development

This section summarizes useful information for product design and development.

Contents

1 RA2 Quick Design Guide Doc

2 EK-RAZ2E1 v1 - Design Package Doc*

3 FPB-RAZ2EL1 v1 - Design Package Doc*
ECAD model

4 Note: ECAD can be found by clicking on the respective Web site
part number of the product options.

5 Board Design Design Guide for Main Clock Circuits and Sub-Clock Doc
Circuits Rev.1.01 _—

6 Design Guide for Sub-Clock Circuits Doc

7 Package information (package outline information, Web site
mount manual, etc.) —_

8 IBIS Model for RA2E1 Doc

9 QFN Mounting manual Doc

10 System Specifications for Standard Boot Firmware Doc

11 Secure Bootloader for RA2 MCU Series Doc

12 Renesas LPWA Power Estimator Doc

13 | Software Design Renesas LPWA Studio Doc
Using QE and FSP to Develop Capacitive Touch

14 v Doc
Applications .

15 Usage of Schmitt Trigger Input Pins on RA2E1 Doc

16 Development Converting Applications from e2 studio to IAR or Keil Doc

environment
* |t requires My Renesas account to access the contents.

1.3 Step3: Mass Production

Writing a program

1 PG-FP6 Web site
(Programmer)
. Renesas flash programmer .

2 | Writing a program (Tool) (GUI tool for PC) Web site
Supportive information

Get help from our technical staff and community.

1 | FAQ (frequently asked inquiries) Web site

2 | RA forum (community) Web site

3 | RA Online Training Modules Web site

4 | Technical support Web site
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https://www.renesas.com/us/en/document/apn/ra2-quick-design-guide
https://www.renesas.com/en/document/sch/ek-ra2e1-v1-design-package?language=en&r=1470181
https://www.renesas.com/en/document/sch/fpb-ra2e1-v1-design-package?r=1544186
https://www.renesas.com/en/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra2e1-48mhz-arm-cortex-m23-entry-level-general-purpose-microcontroller?doc_secondary=visible&documents-type-filter=development-environment#parametric_options
https://www.renesas.com/us/en/document/apn/design-guide-main-clock-circuits-and-sub-clock-circuits-rev101
https://www.renesas.com/us/en/document/apn/ra-family-design-guide-sub-clock-circuits
https://www.renesas.com/support/technical-resources/packaging
https://www.renesas.com/en/document/moi/ibis-models-ra2e1
https://www.renesas.com/us/en/document/oth/qfn-mounting-manual
https://www.renesas.com/us/en/document/apn/renesas-ra-family-system-specifications-standard-boot-firmware-0
https://www.renesas.com/en/document/apn/secure-bootloader-ra2-mcu-series-application-project?r=1469021
https://www.renesas.com/us/en/document/mas/renesas-lpwa-power-estimator
https://www.renesas.com/us/en/document/mas/renesas-lpwa-studio
https://www.renesas.com/en/document/apn/using-qe-and-fsp-develop-capacitive-touch-applications?r=1469021
https://www.renesas.com/en/document/apn/usage-schmitt-trigger-input-pins-ra2e1?r=1469021
https://www.renesas.com/us/en/document/apn/converting-applications-e-studio-iar-or-keil-ra-application-note
https://www.renesas.com/software-tool/pg-fp6
https://www.renesas.com/software-tool/renesas-flash-programmer-programming-gui
https://en-support.renesas.com/knowledgeBase/category/31087
https://community.renesas.com/mcu-mpu/ra/
https://academy.renesas.com/?urlrequested=eid%3D1617%26formstate%3D%255FT5i0toOcsC4v4gnsmZWaAMQyjC5wLTR6TcpsxWCK%255F5SYW0N1PE6h5UztRfKVzUZGyXDA9r%252Dz9Hwgg6Zua1QY%255FndKQc%252DD%252DwLDAnu3Ms1Byk1pUx1g%255F2giPNAN2GmSFA3%255Fmc0OWKuexBmsiZ1hp0YdBRi6Jg4EbmmvwsB3qjsfFfxENUtoDV3e3Wj7M2bRn0h43x5c0iVzR5M57N%252DotEsyq246vcuxmc7vevV%252DhD9yW4IEi0mym4l2WzFwuyf%252Dimfl2eEnGjPkZoqNC0ltLS2L7xxRtc9e%255FLPHNEnYrZcIB0oNcn3p0c4wo86nBoqOJZ2D0QhnDhreCsxd5L5732q3C4Pf0Hc%252DWSSi7g%255FloZiy1Q%257C01&epl=1617&eid=1465
https://www.renesas.com/en/support
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2. Summary of information by category

This part shows the information about application notes by the category.
(Note: To access contents of sample code, My Renesas account is required.)

Overview
1 Basic Hardware Design / Software for start-up / Clock / Voltage / Memory
2 Peripheral MCU peripheral function
3 Safety Safety function
4 Security Security function
5 Sensor Solutions for sensor
6 Connectivity Connectivity solutions for wireless and wired connectivity
7 Touch Solutions for capacitive Touch
8 LoRa LoRa-based solutions
9 Others Others

RA2 Quick Design Guide

EK-RA2E1 Example Project

2.1 RAZ2EL1 Application note [Basic]

T e e
code

This document answers common questions and points
out subtleties of the RA2 MCU that might be missed
unless the hardware manual was extensively reviewed.
This document describes the contents of the Example
Project Bundle for the EK-RAZ2EL1 kit. The Example

Bundle Projects contain_ed within the bund_le show how to write Download
E— code for the various Renesas Flexible Software Package
(FSP) modules supported by the EK-RA2E1 kit.
Rene_s_as RA Family System This document describes the specification of standard
Specifications for Standard boot firmware for Renesas RA microcontrollers i
Boot Firmware '
This application note introduces recommended
resonators for the RX and RA families along with the
Design Guide for Main Clock | relevant resonator matching evaluation results, oscillation
Circuits and Sub-Clock evaluation methods, and some recommendations on -
Circuits board design as information for the design of the main
clock oscillation circuit and the sub-clock oscillation
circuit
Design Guide for Sub-Clock This dpcument de_scribes how to r_n.inimize MCU's noise
Circuits error risk when using a low capacitive load (CL) -
- resonator.
RA family MCU Injection This document describes recommended condition of
current to prevent damage to | injection current so that the MCU will not be damaged if -
MCU the abnormal injection current occurs accidentally.
Getting Started with Low This Application Note describes how you can reduce the
Power Applications for effective power consumption of the RA Microcontroller Download
RA2L1/RA2E1 Group using Low Power Modes (LPMs).
Usage of Schmitt Trigger This documen_t answers common quest.ions.and points
Input Pins on RAZEL out subtleties in the usage of the Schmitt Trigger Input -
Pins on the RA2EL.
. This application note details the process of programming
Flash Memory Programming flash memory in Renesas RA MCUs. i
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https://www.renesas.com/us/en/document/apn/ra2-quick-design-guide
https://www.renesas.com/us/en/document/apn/ek-ra2e1-example-project-bundle
https://www.renesas.com/us/en/document/apn/ek-ra2e1-example-project-bundle
https://www.renesas.com/us/en/document/scd/ek-ra2e1-example-project-bundle?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/renesas-ra-family-system-specifications-standard-boot-firmware-0
https://www.renesas.com/us/en/document/apn/renesas-ra-family-system-specifications-standard-boot-firmware-0
https://www.renesas.com/us/en/document/apn/renesas-ra-family-system-specifications-standard-boot-firmware-0
https://www.renesas.com/us/en/document/apn/design-guide-main-clock-circuits-and-sub-clock-circuits-rev101
https://www.renesas.com/us/en/document/apn/design-guide-main-clock-circuits-and-sub-clock-circuits-rev101
https://www.renesas.com/us/en/document/apn/design-guide-main-clock-circuits-and-sub-clock-circuits-rev101
https://www.renesas.com/us/en/document/apn/ra-family-design-guide-sub-clock-circuits
https://www.renesas.com/us/en/document/apn/ra-family-design-guide-sub-clock-circuits
https://www.renesas.com/us/en/document/apn/ra-family-mcu-injection-current-prevent-damage-mcu
https://www.renesas.com/us/en/document/apn/ra-family-mcu-injection-current-prevent-damage-mcu
https://www.renesas.com/us/en/document/apn/ra-family-mcu-injection-current-prevent-damage-mcu
https://www.renesas.com/us/en/document/apn/getting-started-low-power-applications-ra2l1ra2e1-group
https://www.renesas.com/us/en/document/apn/getting-started-low-power-applications-ra2l1ra2e1-group
https://www.renesas.com/us/en/document/apn/getting-started-low-power-applications-ra2l1ra2e1-group
https://www.renesas.com/us/en/document/scd/lpm-application?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/usage-schmitt-trigger-input-pins-ra2e1
https://www.renesas.com/us/en/document/apn/usage-schmitt-trigger-input-pins-ra2e1
https://www.renesas.com/us/en/document/apn/flash-memory-programming
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2.2 RAZ2E1 Application note [Peripheral]

: Sample

Low Power Application (Use
of ADC, DTC and ELC at

This application note describes the features of RA2E1
and RA2E2 MCUs that are useful for low-power

1 | Snooze mode) for FPB- . . ; : Download

RAZEL and FPB-RAZE2 — opere'ltlon, typically required for logging data for long
— - durations.

Application Project
RA2L1/RA2E1 Group This application note describes the features of RA2L1

2 | Example of Low Power MCU that are useful for low-power operation, typically Download
Application (Data Logger) required for logging data for long durations.
Getting Started with Low This Application Note describes how you can reduce the

3 | Power Applications for effective power consumption of the RA Microcontroller Download
RA2L1/RA2E1 Group using Low Power Modes (LPMs).

RA2E1 Application note [Safety]

Sample
l

NIST SP800-90B Entropy This report indicates the results of the in-company
Assessment Report for -
RA2EL entropy assessment done for RA2EL.

NIST SP800722r1a Random This report indicates the results of Random Number
2 | Number Statistical Test Statistical Test gained from RA2E1 ;
Report for RA2E1 9 '

This Application Note provides guidelines of how to use
flexible sample software routines to assist with
RA Family IEC 60730/60335 | compliance with IEC60730 class B safety standards.
3 | Self Test Library for RA These routines have been certified by VDE Test and Download
MCU (CM4_CM23) Certification Institute GmbH and a copy of the Test
Certificate is available in the download package for this
Application Note

RA2E1 Application note [Security]

Sample
O T S

This application project discusses the considerations for

Securing Data at Rest securing Data at Rest in an embedded system and
1 | Utilizing the Renesas provides guidelines on how to use the Security MPU Download
Security MPU hardware feature of the RA Family MCUSs to implement a

secure Data at Rest solution.

This application note guides you through secure
Secure Bootloader for RA2 bootloader creation using the MCUboot Module with
MCU Series TinyCrypt for enhanced security on the Renesas EK-

RA2E1 kit.

Download

RAZ2E1 Application note [Sensor]

l
code

This application note describes the sample software that
HS300x Sample application | is for use with the HS300x humidity and temperature Download
sensor and runs on RA family MCUs.
This document describes a Renesas microcontroller
2 g:\isel SHaSn3]O|%1 Sensor RA2E1 application for an HS3001 sensor device using Download
Device sample ;
the RA2E1 Fast Prototyping Board.
RA2E1 ZMOD4410 Sensor This document describes a Renesas microcontroller

3 Device Sample RA2E1 application for a ZMOD4410 sensor device using | Download
Device sample :
the RA2E1 Fast Prototyping Board.
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https://www.renesas.com/us/en/document/apn/low-power-application-use-adc-dtc-and-elc-snooze-mode-fpb-ra2e1-and-fpb-ra2e2-application-project
https://www.renesas.com/us/en/document/apn/low-power-application-use-adc-dtc-and-elc-snooze-mode-fpb-ra2e1-and-fpb-ra2e2-application-project
https://www.renesas.com/us/en/document/apn/low-power-application-use-adc-dtc-and-elc-snooze-mode-fpb-ra2e1-and-fpb-ra2e2-application-project
https://www.renesas.com/us/en/document/apn/low-power-application-use-adc-dtc-and-elc-snooze-mode-fpb-ra2e1-and-fpb-ra2e2-application-project
https://www.renesas.com/us/en/document/apn/low-power-application-use-adc-dtc-and-elc-snooze-mode-fpb-ra2e1-and-fpb-ra2e2-application-project
https://www.renesas.com/us/en/document/scd/low-power-application-use-adc-dtc-and-elc-snooze-mode-fpb-ra2e1-and-fpb-ra2e2-application-project?language=en&r=1469021
https://www.renesas.com/jp/ja/document/apn/low-power-application-use-adc-and-dtc-snooze-mode-fpb-ra0e1
https://www.renesas.com/jp/ja/document/apn/low-power-application-use-adc-and-dtc-snooze-mode-fpb-ra0e1
https://www.renesas.com/jp/ja/document/apn/low-power-application-use-adc-and-dtc-snooze-mode-fpb-ra0e1
https://www.renesas.com/us/en/document/scd/ra2l1ra2e1-group-example-low-power-application-data-logger-rev100-sample-code?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/getting-started-low-power-applications-ra2l1ra2e1-group
https://www.renesas.com/us/en/document/apn/getting-started-low-power-applications-ra2l1ra2e1-group
https://www.renesas.com/us/en/document/apn/getting-started-low-power-applications-ra2l1ra2e1-group
https://www.renesas.com/us/en/document/scd/lpm-application?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/nist-sp800-90b-entropy-assessment-report-ra2e1
https://www.renesas.com/us/en/document/apn/nist-sp800-90b-entropy-assessment-report-ra2e1
https://www.renesas.com/us/en/document/apn/nist-sp800-90b-entropy-assessment-report-ra2e1
https://www.renesas.com/us/en/document/apn/nist-sp800-22r1a-random-number-statistical-test-report-ra2e1-application-note
https://www.renesas.com/us/en/document/apn/nist-sp800-22r1a-random-number-statistical-test-report-ra2e1-application-note
https://www.renesas.com/us/en/document/apn/nist-sp800-22r1a-random-number-statistical-test-report-ra2e1-application-note
https://www.renesas.com/us/en/document/apn/ra-family-iec-6073060335-self-test-library-ra-mcu-cm4cm23
https://www.renesas.com/us/en/document/apn/ra-family-iec-6073060335-self-test-library-ra-mcu-cm4cm23
https://www.renesas.com/us/en/document/apn/ra-family-iec-6073060335-self-test-library-ra-mcu-cm4cm23
https://www.renesas.com/us/en/document/scd/ra-family-iec-6073060335-self-test-library-ra-mcu-cm4cm23?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/securing-data-rest-utilizing-renesas-security-mpu
https://www.renesas.com/us/en/document/apn/securing-data-rest-utilizing-renesas-security-mpu
https://www.renesas.com/us/en/document/apn/securing-data-rest-utilizing-renesas-security-mpu
https://www.renesas.com/us/en/document/scd/securing-data-rest-utilizing-renesas-security-mpu?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/secure-bootloader-ra2-mcu-series-application-project
https://www.renesas.com/us/en/document/apn/secure-bootloader-ra2-mcu-series-application-project
https://www.renesas.com/us/en/document/scd/secure-bootloader-ra2-mcu-series-application-project-sample-code?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/hs300x-sample-application
https://www.renesas.com/us/en/document/scd/hs300x-sample-application-sample-code?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/ra2e1-hs3001-sensor-device-sample-application-project
https://www.renesas.com/us/en/document/apn/ra2e1-hs3001-sensor-device-sample-application-project
https://www.renesas.com/us/en/document/scd/ra2e1-hs3001-sensor-device-sample-application-project-sample-code?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/ra2e1-zmod4410-sensor-device-sample-application-note
https://www.renesas.com/us/en/document/apn/ra2e1-zmod4410-sensor-device-sample-application-note
https://www.renesas.com/us/en/document/scd/ra2e1-zmod4410-sensor-device-sample-application-note-sample-code?language=en&r=1469021
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2.6 RAZ2E1 Application note [Connectivity]

code

This application note describes a sample application to

1 Examples of 10-Link realize 10-Link communication with RA2E1 using the EK- Download
Solutions RAZ2EL1, IA Sensor Network Connector Board, ZSSC3240 | ——
Evaluation Board, and EK-RA2E1 Change Board.
This application note describes Ethernet designs in
RA Ethernet Design and general, provides a brief introduction to the RA Ethernet
2 | Custom PHY Setup using controller and interface to the PHY peripheral. It provides -
ESP design guidelines when using the RA MCU with RMII
modes for Ethernet specific applications.
The objective of this Application Project is to demonstrate
the Renesas RA Azure IoT Cloud Connectivity solution
3 RA Azure 10T Cloud by providing a fully working solution that sends sensor Download
Connectivity Solution data to the Microsoft® Azure l1oT Central cloud over Wi- I
Fi/Ethernet connection and using HAL drivers and
middleware provided with Renesas FSP.
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https://www.renesas.com/us/en/document/apn/ra2e1-group-examples-io-link-industrial-sensor-solutions
https://www.renesas.com/us/en/document/apn/ra2e1-group-examples-io-link-industrial-sensor-solutions
https://www.renesas.com/us/en/document/scd/ra2e1-group-examples-io-link-industrial-sensor-solutions?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/ra-ethernet-design-and-custom-phy-setup-using-fsp
https://www.renesas.com/us/en/document/apn/ra-ethernet-design-and-custom-phy-setup-using-fsp
https://www.renesas.com/us/en/document/apn/ra-ethernet-design-and-custom-phy-setup-using-fsp
https://www.renesas.com/us/en/document/apn/ra-azure-iot-cloud-connectivity-solution
https://www.renesas.com/us/en/document/apn/ra-azure-iot-cloud-connectivity-solution
https://www.renesas.com/us/en/document/scd/ra-azure-iot-cloud-connectivity-solution-rev100-sample-code?language=en&r=1469021
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2.7 RAZ2E1 Application note [Touch]

code

10

11

12

13

14

Capacitive Sensor
Microcontrollers CTSU
Capacitive Touch Electrode

Design Guide

Using OE and FSP to
Develop Capacitive Touch
Applications

RA Family, RL78 Family, RX

Family, Renesas Synergy ™

Platform CTSU Self Test
Software

RA2E1 Group Sensor &
Touchless key Demo Board

RA2E1 Sensor & Touchless

key Demo Sample Software
RA2E1 Group Sensor &
Touchless key demo
evaluation tool “Sensor &
Touchless key Monitor”

QE for Capacitive Touch
usage for Keil® MDK

QE for Capacitive Touch
usage for IAR EWARM

QE for Capacitive Touch 3D

Gesture Recognition
Application Development
Guide

Capacitive Touch Ripple
Noise Prevention Guide

Capacitive Touch Software
Filter Sample Program

Capacitive Touch Noise
Immunity Guide

Capacitive Sensor MCU OE

for Capacitive Touch
Advanced Mode Parameter
Guide

Capacitive Sensor
Microcontrollers CTSU
Capacitive Touch
Introduction Guide

This application note describes how to design electrode
patterns, with sample patterns for reference, for MCUs
embedding the Capacitive Touch Sensing Unit (CTSU).

This document demonstrates the necessary steps for
creating an application example that integrates capacitive
touch sensing using Renesas RA Microcontrollers.

This application note explains the Functional safety
solution for capacitive touch of Renesas Electronics.

This application note explains hardware specification of
RTKOEA0005D00001BJ board, which realizes non-
contact button (touchless key) operation by Capacitive
touch sensor and various sensor control by RA2E1 MCU.
This application note explains demo software for RA2E1
Sensor & Touchless key demo.

This application note explains how to use RA2E1 Group
Sensor & Touchless key demo evaluation tool “Sensor &
Touchless key Monitor”.

This document will demonstrate how to generate QE
code for Capacitive Touch in e2 studio and copy QE code
to Keil® MDK for ARM using Renesas RA
Microcontrollers.

This document will demonstrate how to generate QE
code for Capacitive Touch in e2 studio and copy the QE
code to IAR EW for ARM using Renesas RA
Microcontrollers.

This application note explains how to perform 3D gesture
recognition incorporating Al using the capacitive touch
sensor compatible development support tool (QE for
Capacitive Touch).

This application note is a guide for users who use the
capacitive touch sensor unit (CTSU) in the self-
capacitance method, helping them understand how ripple
noise from the power supply or peripheral circuit affects
CTSU measurement values and on touch detection and
take noise countermeasures.

This application note describes software filters in for
capacitive touch systems.

This application note describes ways to improve noise
immunity for products using the Renesas Capacitive
Touch Sensor Unit (CTSU) in accordance with the
IEC’s noise immunity standards (IEC61000-4).

This application note describes "Advanced mode”
Tuning and the adjustable-CTSU parameters of QE for
Capacitive Touch.

This application note is an introduction guide for
customers who use the Capacitive Touch Sensor Unit
(CTSU) for the first time.

Download

Download
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https://www.renesas.com/us/en/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-electrode-design-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-electrode-design-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-electrode-design-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-electrode-design-guide
https://www.renesas.com/us/en/document/apn/using-qe-and-fsp-develop-capacitive-touch-applications
https://www.renesas.com/us/en/document/apn/using-qe-and-fsp-develop-capacitive-touch-applications
https://www.renesas.com/us/en/document/apn/using-qe-and-fsp-develop-capacitive-touch-applications
https://www.renesas.com/us/en/document/apn/ra-family-rl78-family-rx-family-renesas-synergy-platform-ctsu-self-test-software
https://www.renesas.com/us/en/document/apn/ra-family-rl78-family-rx-family-renesas-synergy-platform-ctsu-self-test-software
https://www.renesas.com/us/en/document/apn/ra-family-rl78-family-rx-family-renesas-synergy-platform-ctsu-self-test-software
https://www.renesas.com/us/en/document/apn/ra-family-rl78-family-rx-family-renesas-synergy-platform-ctsu-self-test-software
https://www.renesas.com/us/en/document/apn/ra2e1-group-sensor-touchless-key-demo-board
https://www.renesas.com/us/en/document/apn/ra2e1-group-sensor-touchless-key-demo-board
https://www.renesas.com/us/en/document/apn/ra2e1-group-ra2e1-sensor-touchless-key-demo-sample-software
https://www.renesas.com/us/en/document/apn/ra2e1-group-ra2e1-sensor-touchless-key-demo-sample-software
https://www.renesas.com/us/en/document/scd/ra2e1-group-ra2e1-sensor-touchless-key-demo-sample-software-rev100-sample-code?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/ra2e1-group-sensor-touchless-key-demo-evaluation-tool-sensor-touchless-key-monitor
https://www.renesas.com/us/en/document/apn/ra2e1-group-sensor-touchless-key-demo-evaluation-tool-sensor-touchless-key-monitor
https://www.renesas.com/us/en/document/apn/ra2e1-group-sensor-touchless-key-demo-evaluation-tool-sensor-touchless-key-monitor
https://www.renesas.com/us/en/document/apn/ra2e1-group-sensor-touchless-key-demo-evaluation-tool-sensor-touchless-key-monitor
https://www.renesas.com/us/en/document/apn/renesas-ra-family-qe-capacitive-touch-usage-keil-mdk
https://www.renesas.com/us/en/document/apn/renesas-ra-family-qe-capacitive-touch-usage-keil-mdk
https://www.renesas.com/us/en/document/apn/renesas-ra-family-qe-capacitive-touch-usage-iar-ewarm
https://www.renesas.com/us/en/document/apn/renesas-ra-family-qe-capacitive-touch-usage-iar-ewarm
https://www.renesas.com/us/en/document/apn/qe-capacitive-touch-3d-gesture-recognition-application-development-guide
https://www.renesas.com/us/en/document/apn/qe-capacitive-touch-3d-gesture-recognition-application-development-guide
https://www.renesas.com/us/en/document/apn/qe-capacitive-touch-3d-gesture-recognition-application-development-guide
https://www.renesas.com/us/en/document/apn/qe-capacitive-touch-3d-gesture-recognition-application-development-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-mcu-capacitive-touch-ripple-noise-prevention-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-mcu-capacitive-touch-ripple-noise-prevention-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-mcu-capacitive-touch-software-filter-sample-program
https://www.renesas.com/us/en/document/apn/capacitive-sensor-mcu-capacitive-touch-software-filter-sample-program
https://www.renesas.com/us/en/document/scd/capacitive-sensor-mcu-capacitive-touch-software-filter-sample-program?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/capacitive-sensor-mcu-capacitive-touch-noise-immunity-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-mcu-capacitive-touch-noise-immunity-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-mcu-qe-capacitive-touch-advanced-mode-parameter-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-mcu-qe-capacitive-touch-advanced-mode-parameter-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-mcu-qe-capacitive-touch-advanced-mode-parameter-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-mcu-qe-capacitive-touch-advanced-mode-parameter-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-introduction-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-introduction-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-introduction-guide
https://www.renesas.com/us/en/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-introduction-guide
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2.8 RAZ2EL1 Application note [LORA]

code

10

LoRaWAN® Stack Sample
Application

LoRaWAN® Stack
Reference Guide
Combination of Private
LoRa® and LoRaWAN®
Stack Reference Guide
Private LoRa® Stack
Reference Guide

Private LoRa® Stack
Sample Application

RA2E1, RA2L1 LoRaWAN®

Sensor Demo

RA2E1, RA2L1 LoRa®-
based Wireless Software

Package

Radio Driver Reference
Guide

Radio Driver Support
Functions for Regional Radio

Requlations

Radio Evaluation Program
Commands Reference

This document describes sample software to use
LoRaWAN® stack. This application operates the
LoRaWAN stack by user with some commands from a
Host PC.

This application note describes information to use the
LoRaWAN® stack and its APIs.

This application note describes information to use the
combination of Private LoRa® and LoORaWAN® stack.

This application note describes information to use the
Private LoRa® stack and its APIs.

This document describes sample software to use Private
LoRa® stack. This application operates the Private LoRa
stack by users with some commands from a Host PC.
This application note describes a LoORaWAN® sensor
network solution and introduces how to visualize sensor
data transmitted by the RA2E1, RA2L1 or RAOE1 Sensor
Node to the Cloud (AWS/Azure) via LORaWAN®
networks.

This software package includes useful sample software
and tools to evaluate the LoRa and LoRaWAN based
wireless communication software for RA devices.

This application note is an API reference guide for the
Radio Driver and MCU timer driver. The Radio Driver
supports LoRa®-based modulation technology and
(G)FSK modulation.

This application note provides the information necessary
to use the radio drivers described in the Radio Driver
Reference Guide in compliance with the regional radio
regulations.

This document is the AT Command Reference Manual
for the Radio Evaluation Program (RadioEvalApp).

RA2E1 Application note [Others]

l
code

RA2E1 to RA2E3 Migration
Guide: Hardware

Software Project Migration

This application note explains the differences and points
to note when migrating from RA2E1 group to RA2E3

group.
This application note describes how to migrate an

Download

Download

2 | Example to RA2E3 from existing project for the RA2E1 MCU using Renesas Download
RA2E1 Flexible Software Package (FSP) to the RA2E3 MCU.
This application note provides guidelines to create
3 Converting Applications from | projects in IDEs such as IAR Embedded Workbench for
€2 studio to IAR or Keil ARM and Keil Microcontroller Development Kit while
using projects in Renesas e2 studio IDE as reference.
S : This application note describes the steps to migrate an
4 II\:/IéqPra\'jlnq _Pr0|ects fo New existing RA Project to a newer FSP pack version, and -
ersion . .
then build and run the example project.
This application note explains how to handle exceptions
5 | Exception Handling on Renesas RA far_nily. MCUS_With Arm® Qortex®-M Download
cores for user applications using the Flexible Software —_—
Package (FSP).
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https://www.renesas.com/us/en/document/apn/lorawan-stack-sample-application
https://www.renesas.com/us/en/document/apn/lorawan-stack-sample-application
https://www.renesas.com/us/en/document/apn/lorawan-stack-reference-guide
https://www.renesas.com/us/en/document/apn/lorawan-stack-reference-guide
https://www.renesas.com/us/en/document/apn/combination-private-lora-and-lorawan-stack-reference-guide
https://www.renesas.com/us/en/document/apn/combination-private-lora-and-lorawan-stack-reference-guide
https://www.renesas.com/us/en/document/apn/combination-private-lora-and-lorawan-stack-reference-guide
https://www.renesas.com/us/en/document/apn/private-lora-stack-reference-guide
https://www.renesas.com/us/en/document/apn/private-lora-stack-reference-guide
https://www.renesas.com/us/en/document/apn/private-lora-stack-sample-application
https://www.renesas.com/us/en/document/apn/private-lora-stack-sample-application
https://www.renesas.com/us/en/document/apn/ra2e1-ra2l1-ra0e1-lorawan-sensor-demo-rev250
https://www.renesas.com/us/en/document/apn/ra2e1-ra2l1-ra0e1-lorawan-sensor-demo-rev250
https://www.renesas.com/us/en/document/scd/ra2e1-ra2l1-ra0e1-lorawan-sensor-demo-rev250-sample-code?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/ra2e1-ra2l1-ra0e1-lora-based-wireless-software-package-rev450
https://www.renesas.com/us/en/document/apn/ra2e1-ra2l1-ra0e1-lora-based-wireless-software-package-rev450
https://www.renesas.com/us/en/document/apn/ra2e1-ra2l1-ra0e1-lora-based-wireless-software-package-rev450
https://www.renesas.com/us/en/document/scd/ra2e1-ra2l1-ra0e1-lora-based-wireless-software-package-rev450?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/radio-driver-reference-guide
https://www.renesas.com/us/en/document/apn/radio-driver-reference-guide
https://www.renesas.com/us/en/document/apn/radio-driver-support-functions-regional-radio-regulations
https://www.renesas.com/us/en/document/apn/radio-driver-support-functions-regional-radio-regulations
https://www.renesas.com/us/en/document/apn/radio-driver-support-functions-regional-radio-regulations
https://www.renesas.com/us/en/document/apn/radio-evaluation-program-commands-reference
https://www.renesas.com/us/en/document/apn/radio-evaluation-program-commands-reference
https://www.renesas.com/us/en/document/apn/ra2e1-ra2e3-migration-guide-hardware
https://www.renesas.com/us/en/document/apn/ra2e1-ra2e3-migration-guide-hardware
https://www.renesas.com/us/en/document/apn/software-project-migration-example-ra2e3-ra2e1
https://www.renesas.com/us/en/document/apn/software-project-migration-example-ra2e3-ra2e1
https://www.renesas.com/us/en/document/apn/software-project-migration-example-ra2e3-ra2e1
https://www.renesas.com/us/en/document/scd/software-project-migration-example-ra2e3-ra2e1?language=en&r=1469021
https://www.renesas.com/us/en/document/apn/converting-applications-e-studio-iar-or-keil-ra-application-note
https://www.renesas.com/us/en/document/apn/converting-applications-e-studio-iar-or-keil-ra-application-note
https://www.renesas.com/us/en/document/apn/migrating-projects-new-fsp-version
https://www.renesas.com/us/en/document/apn/migrating-projects-new-fsp-version
https://www.renesas.com/us/en/document/apn/renesas-ra-family-exception-handling
https://www.renesas.com/us/en/document/scd/renesas-ra-family-exception-handling?language=en&r=1469021
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