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Getting started with the RX72N Envision Kit

This tutorial provides instructions for getting started with the Renesas Envision Kit for RX72N. If you
do not have the Renesas REK for RX72N, visit the AWS Partner Device Catalog, and purchase one
from our partners.

Before you begin, you must configure AWS loT and your FreeRTOS download to connect your device
to the AWS Cloud. See First steps for instructions.

Note

RX72N Envision Kit currently does not support “Quick Connect” workflow. Please return to
this “Getting started guide” after completing the instructions in “Step 1: Setting up your AWS
account and permissions” and “Step 2: Registering your MCU board with AWS loT”.

In this tutorial, the path to the FreeRTOS download directory is referred to as freertos.

Overview

This tutorial contains instructions for the following getting started steps:
Connecting your board to a host machine.

2. Confirm REK for RX72N performance by confirming factory image behavior.

3. Installing software on the host machine for developing and debugging embedded applications for
your microcontroller board.

4. Cross compiling a FreeRTOS demo application to a binary image.

Loading the application binary image to your board, and then running the application.

Set up the Renesas hardware
To confirm functionality of the REK for RX72N
1. Connect ECN1 (USB Micro-B) on the REK for RX72N to power source USB port (PC,etc).



https://docs.aws.amazon.com/freertos/latest/userguide/freertos-prereqs.html
https://github.com/renesas/rx72n-envision-kit/wiki/data/001_board_power_on.jpg

2.

Confirm SPORT GAMES starting on display.

3. User can select 4 types of Games with sliding on title display, and user can start by pushing
[PLAY] button.

To set up the REK for RX72N and (onboard) E2 Lite Debugger

1.

REK for RX72N is equipped with an onboard E2 Lite emulator, emulator usage is controlled by
switch SW1.

SW1-2 is turned ON by default, user needs to turn SW1-2 OFF to enable emulator use.

Connect ECN1 (USB Micro-B) on the REK for RX72N to power source USB port (PC,etc), LED1
illuminates when power is supplied to the board.

Connect your computer to the USB-to-serial port (CN8) on the REK for RX72N, the green ‘ACT’
LED flashes when E2 Lite debugger is connected.

After the debugger on REK for RX72N is connected to your host machine, E2 Lite debugger
drivers begin installing.

Note that Windows 7, 8, and 10 administrator privileges are required to install the drivers.

Connect a router or internet-connected Ethernet port to the Ethernet port (CN10) on the REK for
RX72N.



https://github.com/renesas/rx72n-envision-kit/wiki/data/002_board_sports_games.jpg
https://github.com/renesas/rx72n-envision-kit/wiki/data/009_board_serial_terminal2.jpg

Set up your development environment

To set up FreeRTOS configurations for the REK for RX72N, use the Renesas e?studio IDE and CC-
RX compiler.

Note
The Renesas e?studio IDE and CC-RX compiler are only supported on Windows 7, 8, and 10
operating systems.

To download and install e?studio

1. Go to the Renesas e?studio installer download page, and download the offline installer.

2. You are directed to a Renesas Login page.

If you have an account with Renesas, enter your username and password and then choose
Login.

If you do not have an account, choose Register now, and follow the first registration steps.
You should receive an email with a link to activate your Renesas account. Follow this link to
complete your registration with Renesas, and then login to Renesas.

After you log in, download the e2studio installer to your computer.

4. Open the installer and follow the steps to completion.

For more information, see the e2studio on the Renesas website.

To download and install the RX Family C/C++ Compiler Package

1. Go tothe RX Family C/C++ Compiler Package download page, and download the v3.02.00
package.

2. Open the executable and install the compiler.

For more information, see the C/C++ Compiler Package for RX Family on the Renesas website.

Note
The compiler is available free for evaluation version only and valid for 60 days. On the 61st
day, you need to get a License Key. For more information, see Evaluation Software Tools.



https://www.renesas.com/us/en/software/D4001355.html
https://www.renesas.com/us/en/products/software-tools/tools/ide/e2studio.html#productInfo
https://www.renesas.com/us/en/software/D4001254.html
https://www.renesas.com/us/en/products/software-tools/tools/compiler-assembler/compiler-package-for-rx-family.html#productInfo
https://www.renesas.com/us/en/products/software-tools/evaluation-software-tools.html

Build and run FreeRTOS samples

Now that you have configured the demo project, you are ready to build and run the project on your
board.

Build the FreeRTOS Demo in e2studio

To download and build the demo in e?studio

1.
2.

© ® N o

11.
12.

Launch e?studio from the Start menu.

On the Select a directory as a workspace window, browse to the folder that you want to work
in, and choose Launch.

The first time you open e2studio, the Toolchain Registry window opens. Choose Renesas
Toolchains, and confirm that CC-RX v3.02.00 is selected. Choose Register, and then choose
OK.

If you are opening e2studio for the first time, the Code Generator Registration window appears.
Choose OK.

The Code Generator COM component register window appears. Under Please restart
e?studio to use Code Generator, choose OK.

The Restart e?studio window appears. Choose OK.
e?studio restarts. On the Select a directory as a workspace window, choose Launch.
On the e3studio welcome screen, choose the Go to the e?studio workbench arrow icon.

Right-click the Project Explorer window, and choose Import.

. In the import wizard, choose General, Renesas GitHub FreeRTOS (with IoT libraries) Project,

and the choose Next.
Choose Browse to specify a folder to copy downloaded RTOS content in order to import project.

In RTOS version setting, choose Check for more version... to see a list of all supported RTOS
version. On the FreeRTOS (with IoT libraries) Module Download window, select the
FreeRTOS version (recommended: 202002.00-rx-1.0.2) you want to work on by clicking the
checkbox, then choose Download.

e o X

FreeRTOS (with loT libraries) Module Download

Select RTOS modules for download E - 5 ]

Title Rev. Issue date Select All
FreeRTOS (with loT libraries) 202002.00-rx-1.0.2 2020-10-14 Descloct Al
[ FreeRTOS (with 10T libraries) 202002.00-78-1.0.1  2020-03-30
[ FreeRTOS (with 10T libraries) v202002.00-rx-1.0.1  2020-08-06
[ FreeRTOS (with loT libraries) 202002.00-78-1.0.0  2020-08-05
[ FreeRTOS (with 10T libraries) v202002.00-x-1.0.0  2020-07-29

Module Folder Path:

DARTOS leT | Browse...

Download Cancel




13.

14.

15.

16.

Once download is completed, choose Next in the Renesas GitHub FreeRTOS (with IoT
libraries) Project window.

If you are not using an empty folder, the Copy Resources warning message appears.
Choose Yes.

Choose the project aws_demos (${FOLDER_DIR}/projects/renesas/rx72n-envision-
kit/e2studio/aws_demos), then choose Finish.

From Project menu, choose Build All.

To import and build the demo in e?studio

17.
18.

19.

20.

21.

22.
23.
24.
25.
26.

27.

28.

Launch e2studio from the Start menu.

On the Select a directory as a workspace window, browse to the folder that you want to work
in, and choose Launch.

The first time you open e2studio, the Toolchain Registry window opens. Choose Renesas
Toolchains, and confirm that CC-RX v3.02.00 is selected. Choose Register, and then choose
OK.

If you are opening e2studio for the first time, the Code Generator Registration window appears.
Choose OK.

The Code Generator COM component register window appears. Under Please restart
e’studio to use Code Generator, choose OK.

The Restart e?studio window appears. Choose OK.

e?studio restarts. On the Select a directory as a workspace window, choose Launch.
On the e3studio welcome screen, choose the Go to the e?studio workbench arrow icon.
Right-click the Project Explorer window, and choose Import.

In the import wizard, choose General, Existing Projects into Workspace, and the choose
Next.

Choose Browse, locate the directory projects/renesas/rx72n-envision-
kit/e2studio/aws_demos, and the choose Finish.

From Project menu, choose Build All.

The build console issues a warning message that the License Manager is not installed. You can
ignore this message unless you have a license key for the CC-RX compiler. To install the License
Manger, see the License Manager download page.

Run the FreeRTOS project

To run the project in e?studio

1.

Confirm that you have connected your computer to the USB-to-serial port (CN8) on your REK for
RX72N.

From the top menu, choose Run, Debug Configurations....
Expand Renesas GDB Hardware Debugging, and choose aws_demos HardwareDebug.

Choose the Debugger tab, and then choose the Connection Settings tab. Confirm that your
connection settings are correct.

Choose Debug to download the code to your board and begin debugging.


https://www.renesas.com/us/en/software/D4001284.html

You might be prompted by a firewall warning for e2-server-gdb.exe. Check Private
networks, such as my home or work network, and then choose Allow access.

e?studio might ask to change to Renesas Debug Perspective. Choose Yes.

The flashing green ‘ACT’ LED on the REK for RX72N illuminates.

After the code is downloaded to the board, choose Resume to run the code up to the first line of
the main function. Choose Resume again to run the rest of the code.

Monitoring MQTT messages on the cloud

You can use the MQTT client in the AWS loT console to monitor the messages that your device
sends to the AWS Cloud.

To subscribe to the MQTT topic with the AWS IoT MQTT client

1
2
3.
4

Sign in to the AWS IoT console..

In the navigation pane, choose Test to open the MQTT client.
In Subscription topic, enter iotdemo/#, and then choose Subscribe to topic.

Successful demo run looks like following the picture

e
be ta a topic

topic and 2 message to publish with a QoS of 0.

iotdemo/acknowledgements October 14, 2020, 20003:12 (UTC+0900) Export  Hide
Client has received PUBLISH 18 from server,

iotdemofacknowledgements October 14, 2020, 20:05:12 (UTC+0900) Export  Hide
Client has recelved PUBLISH 10 from server.

iotdemo/acknowledgements October 14, 2020, 20:03:12 (UTC+0900) Export  Hide
Client has received PUBLISH 16 from server

iotdemo/topic/a October 14, 2020, 20:03:12 (UTC+-0500) Export  Hide

Hello world 181

For the latest projects released by Renesas, see the renesas fork of the amazon-freertos
repository on GitHub.

We are supporting FreeRTOS project creation feature on e2 studio, please download the latest
version to create RX72N Envision Kit project with FreeRTOS by one-click.


https://console.aws.amazon.com/iot
https://github.com/renesas/amazon-freertos

Troubleshooting

Checking serial port output

Serial connection is established upon driver installation which is executed automatically when you
connect your computer to the USB-to-serial port (CN8) on your REK for RX72N.

After driver installation is completed, a new COM port will appear in the Windows Device Manager
window:

R [ = mpe—g ———p e

:.i;: Device Manager i Firmware
w25 Storage ) Human Interface Devices
= Disk Management == |DE ATA/ATAPI controllers
=4 Services and Applications % Imaging devices
= Keyboards

{1 Memory technology devices

g Mice and other pointing devices
[ Monitors

Ij Metwork adapters

& Ports (COM & LPT)
ﬁ Intel(R) Active Management Technology - SOL (COM®S)

8 UsB SUTIL T)AR (COMA)
= Print queues
I Processors
" ' Renesas USB Development Tools
§ RenesasE2 Lite
B Security devices
B Software devices
I Sound, video and game controllers

& Storage controllers
§3 System devices

¥ Universal Serial Bus controllers

For debugging purposes, you can start a session to the port with any terminal utility tool (e.qg:
TeraTerm).

Note
If new COM port is not displayed after connecting computer to the USB-to-serial port, please
reestablish the connection (disconnect and reconnect microUSB cable).

Debugging FreeRTOS projects in e?studio
To use the debugging feature in e?studio

1. Confirm that you have connected your computer to the USB-to-serial port (CN8) on your REK
for RX72N.

Launch e2studio.

3. Follow the steps to build and run the FreeRTOS demo project in Build and run the FreeRTOS
demo project.

4. When e3studio ask to change to Renesas Debug Perspective. Choose Yes.

After the code is downloaded to the board, choose Resume to run the code up to the first line
of the main function.

6. Inthe Renesas Debug Perspective, you can set breakpoints in the source code of your
project. It should look something as follows:


https://docs.aws.amazon.com/freertos/latest/userguide/getting_started_renesas.html#renesas-build-and-run-example
https://docs.aws.amazon.com/freertos/latest/userguide/getting_started_renesas.html#renesas-build-and-run-example

o, - 4 AR e A X IR Hvfvod oy~ Q g | BC/C++ 45 Debug
45 Debug 2 = B ® resetprg.c B T 0 wm=v %B =D x MR BAM *E 1 ~ O

B %[ g 159 #endif & Enter location here  ~ || €1 t 5 B 05

~ [ test DebugOnly [Renesas GDB H

~ (& aws_demosx [1] [cores: 0] o ®* Function name: PowerON_Reset_P([] PowerON_Reset_PC: ~
« & Thead #1 1 (nge core) 2 20a96 ?_BSP_POR_FUNCTIDN(R7B5F75TARTUF7FUNETION) N ﬁgg:gﬂf ;ﬁz ﬁgﬁigi’ l;zﬁ
. — I e ) 3 [2] /* Stack pointers are setup prior to calling thi 207 ’ R BSP SET INTIJB(R B¢
wa 1x-elf-gdb -rx-f -v2 (7.8, - T =
» e-elf-gdb -mx-force-v2 ( ] o ] F£f20aa4:  mov.l #exfffe6744,
s Renesas GDB server (Host) © /* You can use auto variables in this function t f£f20aaa:  mvic r14, intb
* will be unavailable after you change the stac 211 R_BSP_SET EXTB(R B

fff20aad: mov.l  #-128, ri4

e /* The bss sections have not been cleared and tf £ff20ab3- mvte r14, extb
* and constructors of C++ objects have not beer £§f20ab6- mov.1 #25; r14
" . . . :
= #if defined(__GNUC_ ) 217 R_BSP_SET_FPSW(BSP._
~#if BSP_CFG_USER_STACK_ENABLE == 1 fff20aba: mvtc r14, fpsw
INTERNAL_NOT_USED(ustack_area); 243 mcu_clock_setup();
#endif i fff20abd: mov.l  #@xfff2cdas,
INTERNAL_MOT_USED(istack_area); fFf20ac3: jsr rld
#endif 251 _INITSCT();
i : fff2@acs: mov.1 #Oxfff2e2e7,
- #if defined(_ CCRX_ ) || defined(__GNUC_ ) Fff20ach- isr r14
L i 259 bsp_ram_initialize|
/* Initialize the Interrupt Table Register */ Fff20acd: mov.l  #Bxfff2c8ad
fff20aad R_BSP_SET_INTB(R_BSP_SECTOP_INTVECTTBL); fff2mad3: jsr ri14 ’
269 init_iolib();
- #ifdef BSP_MCU_EXCEPTION_TABLE fff20ads: mov.l  #0xfff2c4d9
/* Initialize the Exception Table Register */ £ff20adb: jsr r14
fff20aad R_BSP_SET_EXTB(R_BSP_SECTOP_EXCEPTVECTTBL); 274 bsp_interrupt_openi
2 #endif £ERAdAdS mov 1 #AFEEcRA2

To configure debug settings in e?studio

If you encounter problems while debugging a FreeRTOS project, please check that your debug
settings are set correctly in e?studio.

1. Launch e?studio.

2. Follow the steps to build the FreeRTOS demo project in Build and run the FreeRTOS demo
project.

From the top menu, choose Run, Debug Configurations....

Expand Renesas GDB Hardware Debugging, and choose aws_demos HardwareDebug.

Choose the Debugger tab, and then choose the Connection Settings tab. Confirm that your
connection settings are correct:

e Debug hardware: E2 Lite (RX)

e Target Device: R5SF572NN

e Main Clock Source: EXTAL

e Extal Frequency:16.0000

e Power Target From The Emulator (MAX 200mA): No


https://docs.aws.amazon.com/freertos/latest/userguide/getting_started_renesas.html#renesas-build-and-run-example
https://docs.aws.amazon.com/freertos/latest/userguide/getting_started_renesas.html#renesas-build-and-run-example

Mame: | aws_demos HardwareDebug

[E Main f&Dehugger = Startup E Source| [C] Common

Debug hardware: | E2 Lite (RX) * | Target Device: | R3F572MN

GDEB Settings Connection Settings  Debug Tool Settings

w Clock ~
Main Clock Source EXTAL v
Extal Frequency[MHz] 16.0000
Operating Frequency [MHz] 240.000
Permit Clock Source Change On Writing Internal Yes v

+ Connection with Target Board
Emulator [Auto)
Connection Type Fine v
ITag Clock Frequency[MHz] 6.00
Fine Baud RatelMbos] 1.50 w ¥

Revert Apply

6. After confirming, choose Debug to download the code to your board and begin debugging.
Troubleshooting FreeRTOS projects in e2studio

If you do not see the expected messages in AWS loT console, please refer to e?studio build console
log. It will provide further information regarding the cause of the problem.

To enable build console in e?studio
1. The e?studio console should be enabled by default.
2. Ifitis not displayed after you launch e?studio, you may need to enable it manually.
3. From the top menu, choose Window >> Show view >> Console.
4. To show the relevant build console for troubleshooting, choose CDT Build Console. You can

= - . .
do this by clicking the "~ ~ and choose C/C++ Build Console. It should look something as

follows:
20 Problems & Console @ @ Smart Browser [ Memory Usage 4 Search 2 Call Hierarchy ‘< Include Browser [ Memory # Debug LBl BRI B-3> - 0O
COT Build Console [aws_demos]
e Erp SmEReT T reae T
18:34:05 **** Build of configuration HardwareDebug for project aws_demos ***% ~
make -j8 all

'Build complete.’

18:34:06 Build Finished. @ errors, @ warnings. (took 768ms)

The following suggestions might help fix some common build errors you might encounter:

1. Make sure your aws_demos pathname does not exceed ~260 characters, this can cause
build errors.

2. Make sure full pathname is used for pre-include file (-preinclude) implicitlyinclude.h,
incomplete/partial pathname can cause build errors with CC-RX v3.02_.00

3. If the build message is below



B Console J=| Tasks g Problems @ Smart Browser ﬁ Debugger Console B Renesas Debug Virtual Console

ZOT Build Console [aws_demaos]

Extracting support files...

[ERROR] Mo toolchain set or toolchain not integrated.

11:14:32 **** Incremental Build of configuratiocn HardwareDebug for project aws_demos *%**
make -j4 all

‘Build complete.'’

11:14:33 Build Finished. @ errors, @ warnings. (toock 326ms)

Make sure that the latest version of toolchain (CC-RX v3.02.00) is already installed on local
PC. Then right click on aws_demos > Properties > C/C++ build = Settings = Toolchain tab
and set parameters as following picture

|type filter text | | Settings v v 3
Resource
Builders
~ C/C++ Build Configuration: | HardwareDebug [ Active ] * | | Manage Configurations...

Build Variables
Environment
Logging Toolchain  Device # Build Steps Build Artifact Binary Parsers €3 Error Parsers a][e
Settings
Stack Analysis Enable toclchain integration
Tool Chain Editor Current Toelchain

C/Cr+ General Toolchain: Renesas CCRX

MC.U Version:  v3.02.00

Project Matures

Project References Change Teolchain (click Apply before switching tabs)

Renesas QF Toolchain: | Renesas CCRX ~

Run/Debug Settings

Task Tags Version: v3.02.00 ~

Validation

If the steps did not solve your problem, please refer to e?studio build console log. It will provide further
information regarding the cause of the problem.

For general troubleshooting information about Getting Started with FreeRTOS, see Troubleshooting
getting started.


https://docs.aws.amazon.com/freertos/latest/userguide/gsg-troubleshooting.html
https://docs.aws.amazon.com/freertos/latest/userguide/gsg-troubleshooting.html

