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Notice

1.

10.

11.

12.

13.
14.

(Notel)

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

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

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

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc.
Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products
outside of such specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you
are responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

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

Trademarks

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

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)

Contact information

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

© 2022 Renesas Electronics Corporation. All rights reserved.
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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/O 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 LS|, 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 Vi
(Max.) and Vi (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 Vin (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.



Renesas CK-RA6M5 Disclaimer

By using this CK-RABM5, the User accepts the following terms, which are in addition to, and control in the event of disagreement, with Renesas’ General
Terms and Conditions available at renesas.com/legal-notices.

The CK-RABM5 is not guaranteed to be error free, and the entire risk as to the results and performance of the CK-RA6MS5 is assumed by the User. The CK-
RA6MS5 is provided by Renesas on an “as is” basis without warranty of any kind whether express or implied, including but not limited to the implied
warranties of good workmanship, fitness for a particular purpose, title, merchantability, and non-infringement of intellectual property rights. Renesas
expressly disclaims any implied warranty.

Renesas does not consider the CK-RA6M5 to be a finished product and therefore the CK-RA6M5 may not comply with some requirements applicable to
finished products, including, but not limited to recycling, restricted substances and electromagnetic compatibility regulations. Refer to Certifications section,
for information about certifications and compliance information for the CK-RA6M5. It is the kit User’s responsibility to make sure the kit meets any local
requirements applicable to their region.

Renesas or its affiliates shall in no event be liable for any loss of profit, loss of data, loss of contract, loss of business, damage to reputation or goodwill, any
economic loss, any reprogramming or recall costs (whether the foregoing losses are direct or indirect) nor shall Renesas or its affiliates be liable for any
other direct or indirect special, incidental or consequential damages arising out of or in relation to the use of this CK-RA6MS5, even if Renesas or its affiliates
have been advised of the possibility of such damages.

Renesas has used reasonable care in preparing the information included in this document, but Renesas does not warrant that such information is error free
nor does Renesas guarantee an exact match for every application or parameter to part numbers designated by other vendors listed herein. The information
provided in this document is intended solely to enable the use of Renesas products. No express or implied license to any intellectual property right is
granted by this document or in connection with the sale of Renesas products. Renesas reserves the right to make changes to specifications and product
descriptions at any time without notice. Renesas assumes no liability for any damages incurred by you resulting from errors in or omissions from the
information included herein. Renesas cannot verify, and assumes no liability for, the accuracy of information available on another company’s website.

Precautions

This Cloud Kit is only intended for use in a laboratory environment under ambient temperature and humidity conditions. A safe separation distance should
be used between this and any sensitive equipment. Its use outside the laboratory, classroom, study area, or similar such area invalidates conformity with
the protection requirements of the Electromagnetic Compatibility Directive and could lead to prosecution.

The product generates, uses, and can radiate radio frequency energy and may cause harmful interference to radio communications. There is no guarantee
that interference will not occur in a particular installation. If this equipment causes harmful interference to radio or television reception, which can be
determined by turning the equipment off or on, you are encouraged to try to correct the interference by one or more of the following measures:

« Ensure attached cables do not lie across the equipment.

 Reorient the receiving antenna.

« Increase the distance between the equipment and the receiver.

« Connect the equipment into an outlet on a circuit different from that which the receiver is connected.

« Power down the equipment when not in use.

« Consult the dealer or an experienced radio/TV technician for help.

Note: It is recommended that wherever possible shielded interface cables are used.

The product is potentially susceptible to certain EMC phenomena. To mitigate against them it is recommended that the following measures be undertaken:
» The user is advised that mobile phones should not be used within 10 m of the product when in use.

* The user is advised to take ESD precautions when handling the equipment.

The Cloud Kit does not represent an ideal reference design for an end product and does not fulfill the regulatory standards for an end product.
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Renesas RA Family CK-RA6M5 — Quick Start Guide

1. Introduction
This Quick Start Guide (QSG) provides:

An overview of the Quick Start example project that the CK-RA6M5 board comes pre-programmed with.
Instructions for running the Quick Start example project.

Instructions for importing, modifying, and building the Quick Start example project using Flexible
Software Package (FSP) and e?studio Integrated Development Environment (IDE).

=

.1 Assumptions and Advisory Notes

1. Tool experience: It is assumed that the user has prior experience working with IDEs such as
e? studio and terminal emulation programs such as Tera Term.

2. Subject knowledge: It is assumed that the user has basic knowledge about microcontrollers,
embedded systems, and FSP to modify the example project described in thisdocument.

3. Prior to running the Quick Start example project or programming the CK-RA6M5 board, default
jumper settings must be used. Refer to the CK-RA6M5 user’'s manual for the default jumper
settings.

4. The screen shots provided throughout this document are for reference. The actual screen content
may differ depending on the version of software and development tools used.

2. Kit Contents
The following components are included in the kit:

CK-RA6MS5 v1 board

RYZ014A PMOD (CAT-M1 Cloud Kit)
SIM Card (CAT-M1 Cloud Kit)
Antenna (CAT-M1 Cloud Kit)

USB Micro B to USB A cable x2

USB Micro B to USB A adapter cable

oukrwhPE

+  +OUTDOGR
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OMETRIC EMF 5 ) . . * . - . . -
o1 SSORE . ARIOLTY i RENESAS
i W
: pma-mzom{g}
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CK RA6M5
P/N RTKTCKAEM5S00001BE
renesas.com/ra/ck-raéms

s1oMeTRIC sensor [FE] =

Figure 1. CK-RA6MS5 Kit Contents
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3. Overview of the Quick Start Example Project

The Quick Start example project allows the user to change the frequency of the on-board user LED3 (blue)
using the user button (S2). The supported frequencies are 1 Hz, 5 Hz, and 10 Hz.

When the CK-RAB6M5 board running the Quick Start example project is connected to a host PC via USB as a
Full Speed CDC Device, the kit information, MCU die temperature, and user LED blinking frequency are
displayed on a terminal console.

3.1 Quick Start Example Project Flow

Power OM/Reset :I

A 4

User LED is blinking
gt 1Hz

Frequency of user
LED is changed

A 4
Fy

Yes Is 52 (User No

User LED continues

Is the USB connection
established between
the board and PC?

button) pressed to change at same
frequency

Welcome message
# and main menuis (4
displayed

Valid menu
option pressed

Kit Information
displayed

i &
Sther vaid Other option runs

option pressed

Sensor Data
Dizplayed

*See section 4.2 for full menu
descriptions

Figure 2. Quick Start Example Project Flow
4. Running the Quick Start Example Project

This section lists the requirements and instructions to power up the CK-RA6M5 board and run the Quick
Start example project.

Hardware Requirements

e CK-RABMS5 board

e Micro USB device cable x2

e A PC with at least 2 USB ports

e Arouter with at least 1 available full duplex Ethernet port*

e Ethernet cable

* The PHY implemented on the Cloud Kit does not support half-duplex operation.

R20QS0029EG0100 Rev.1.00
May.27.22

Re Page 8 of 29
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Renesas RA Family CK-RA6M5 — Quick Start Guide

Software Requirements

¢ Windows® 10 operating system
e USB Serial Drivers (included in Windows 10)
e Tera Term (or similar) terminal console application

4.1 Connecting and Powering Up the CK-RA6M5 Board

1. Check that:
A. J22is set to link pins 2-3
B. J21link is closed
C. J16 Link is open

2. Connect J13 and J20 on the CK-RA6M5 board to USB ports on the host PC using the 2 micro USB
cables supplied.

3. Power LED (LED6) on the CK-RA6M5 board lights up white, indicating that the CK-RA6MS5 board is
powered on.

Note: If the CK-RA6M5 board is not powered through the Debug port (J14) the current available to the
board may be limited to 100 mA.
When using the supplied PMOD-RYZ014A module with other code (found here: RYZ014A - LTE Cat-
M1 Cellular 10T Module | Renesas) be aware that this Pmod has a maximum operating current of
480 mA dependent upon the LTE band, Tx/Rx settings, and network coverage. Please ensure that
the host board can supply sufficient power or provide supplemental USB power via CN4 on the Pmod
to avoid RF instability.

ct from the opticns in the menu below:

MENU

Figure 3. Connecting the CK-RA6M5 Board to the Host PC via USB Full Speed Port

4.2 Running the Quick Start Example Project

To run the Quick Start example project, use the following instructions:

1. On power up or RESET, the four user LEDs will take on the following states:
— LED1 Red - Off
— LED2 RGB - Off

— LED3 Green — Steady, full intensity
— LED4 Blue — Blinking at 1 Hz frequency

Note: The debug LED (LED5) will blink or light up orange; this can be ignored for now.

R20QS0029EG0100 Rev.1.00 Page 9 of 29
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2. Press the user button (S2) on the CK-RA6M5 board to change the blinking frequency of the user LED4
(blue). With every press of the first user button (S2), the frequency will switch from 1 Hz to 5 Hz to 10 Hz

and cycle back.

3. On the host PC, open Windows Device Manager. Expand Ports (COM & LPT), locate USB Serial
Device (COMxx) and note down the COM port number for reference in the next step.

;.'.; Device Manager
Eile Action View Help

&= @ HE

v o MyPC

i Audioinputs and outputs
% Batteries
5| Biometric devices
0 Eluetooth
® Cameras
3 Computer
s Disk drives
& Display adaptors
; Firmware
iy Human Interface Devices
I? Jungo Connectivity
= Keyboards
@ Mice and other pointing devices
[ Monitors
I? Metwork adapters
@ Portable Devices

~ [ Ports (COM & LPT)

ﬁ USE Serial Device (COM4)
= Print queues
] Processors
B} Security devices
[ Sensors
!t Software components
B Software devices
i Sound, video and game controll
&y Storage controllers
i3 System devices
i Universal Senal Bus controllers
i USB Connector Managers

& Intel(R) Active Management Technology - SOL (COM3)

Figure 4. USB Serial Device in Windows Device Manager
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4. Open Tera Term, select Serial and COMxx: USB Serial Device (COMxx) and click OK.

Tera Term: Mew connection e

O TCPHP myhost.example.com

History

22

Telnet

S5H SS5HZ

Other

UNSPEC
® Serial Port: .COM4: USB Serial Device (COM4) v
OK Cancel Help

Figure 5. Selecting the Serial Port on Tera Term

5. Using the Setup menu pull-down, select Serial port... and ensure that the Baud rate is set to 115200,
data is set to 8 bit, parity is set to none, and stop is set to 1 bit, as shown below.

Tera Terrn: Serial port setup X

Port: COM4 v oK

Baud rate: 115200 V

Data: 8 bit v Cancel
Parity: none v

Stop: 1 bit v Help

Flow control: none w

Transmit delay
0 msecichar 0 mseciline

Figure 6. Select Communication Settings
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6. Complete the connection. The ‘welcome and main menu’ screen will be displayed.

B COMS - Tera Term VT

Eile Edit 5etup Control Window Help

Welcome to Quick Start Example Project for CR-RABMS!
» Select from the options in the menu below:

MERL

1. Kit Information
7. Sensor Data

3. Web Server

4. Mext Steps

Figure 7. Welcome and Main Menu

7. Press 1to display the Kit Information including the kit name, part number, MCU ID, MCU die
temperature, the user LED'’s current blinking frequency.

B COMS - Tera Term VT

File Edit Setup Control Window Help
1. KIT INFORMATION

Kit name: CK-RABMS

Kit ordering part number: RTK7EKAGBMRS00001BE
R4 Device part number: R7FAEBMSBHSCFC

RA MCU 128-bit Unique [D (hex): - -
R4 MCU Die temperature (F/C): .

BElue LED blinking freauency (Hz):

O @

O O

44}

+

> FPress space bar to return to MENU

Figure 8. Kit Information
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8. Press space to return to the ‘welcome and main menu’ screen.

9. Press 2 to display the Sensor Data. It will display a list of all of the on board sensors along with their
readings. Some of these sensors may take some time to provide data, the data will be output as soon as
it is available.

T COM4 - Tera Term VT - O x

File Edit Setup Control Window KanjiCode Help

bar to return to MENU

Figure 9. Loading Sensor List

Some sensors like ZMOD4510 require longer periods of training time when the kit is powered the first time.
Refer to the Cloud Application Notes for training data and stabilization information of the sensors

The following figure shows the output when all data is available.

T COM4 - Tera Term VT — O >
File Edit Setup Control Window KanjiCode Help

bar to return to MENU

Figure 10. Sensor List with All Data
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10. Press space to return to the ‘welcome and main menu’ screen.
11. Press 3 to display the Web Server. This application hosts a web server on the CK-RA6M5 kit showing
communication with the host PC as a remote client.

. COMA - Tera Term VT - (] p.4

Eile Edit Setup Control Window KanjiCode Help

Figure 11. Web Server

12. Connect the Ethernet cable and press tab.
The CK-RA6MS5 as supplied, is configured to use DHCP for IP address resolution. Upon successful
connection the following is displayed.

Y COMA - Tera Term VT - (] b4

Eile Edit Setup Control Window KanjiCode Help

Figure 12. Using DHCP

If the DHCP fails to resolve a route or the DHCP server has been disabled, the application uses the static
IP defined in the project. The following should be displayed.
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T COM4 - Tera Term VT - O X

.I;Llﬂl - = = LT e : -: 8 8 : ent I that of H 1
both g C L ey ith er it on the

e kit IP addr
it information

Figure 13. Using Static IP

Note: If desired, the user may configure DHCP/static IP and MAC address using the project configuration
(see section 5.4). Save the configuration and re-build, download the project to see the effects of the
changes.

13. Once a successful network connection is established, open the web browser on the host PC. Type the IP

address of the CK-RABMS5 kit as shown in the Tera Term window in the address bar of the web browser.
The following should be displayed in the web browser.

CK-RABMS Resources \ Flexible Software Package (FSP) | RA Forum | Help & Support | Cloud Solutions

RENESAS

Welcome

CK-RAG6MS5 - Cloud Kit for RA6M5 MCU Group

Quick Star Drajiec

Introduction
Web Server This embedded web server is running on the RAGMS MCU
and is implemented using Renesas Flexible Software
Package, FreeRTOS+TCP, and open source \Webio
This web server demonstrates how users can easily create a
Display Console professional, user-friendly. and platform-independent user
interface for productsfapplications that require remote control
Device ID and monitoring
Instructions
1. Press the physical user button S2 on the CK-RAGBMS
board. The blue user LED's frequency will change. The
frequency will refresh in the Display Console. This

MCU Temperature (F): 83.47

MCU Temperature (C): 26.49 demestrates the communication from the server to the
' client
Blue LED Atfributes

[

Press the software user button 52 on the web server
Frequency (Hz): 1 Control Panel. The blug user LED's frequency will
change. The frequency will refresh in the Display
Console. This demosfrates the communication from the

Intensity (%): 10

client to the server

Please refer o the CK-RABMS Quick Stari Guide and Quick

Start Example Project source code for more details
Control Pane

e User Switch 2

© 2022 Renesas Elecironics Corporation. All rights reserved.

Figure 14. Browser View
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Pressing the software user switch S2 on the web page control panel adjusts the flash frequency of the blue

LED (LEDA4).

14. In Tera Term, press space to return to the ‘welcome and main menu’ screen.
15. Press 4 to display Next Steps.

B COMS - Tera Term VT
Eile Edit 5etup Control Window Help

4. MEXT STEPS
Yisgi C 'H f[jl ||:" b

downloa

ce bar to return to MENU

Figure 15. Next Steps

Press space to return to the ‘welcome and main menu’ screen.

5. Customizing the Quick Start Example Project

This section lists the requirements and instructions for customizing the Quick Start example project.

Hardware Requirements

e CK-RABMS5 board

e Micro USB device cable x2

e A PC with at least 2 USB ports

e Arouter with at least 1 available full duplex Ethernet port*
e Ethernet cable

Software Requirements

¢ Windows® 10 operating system
e e?studio IDE

e SEGGER J-Link® USB drivers
e FSP

e Quick Start example project

5.1 Downloading and Installing Software and DevelopmentTools

Before the Quick Start example project can be modified, it is necessary to download and install software and

development tools on the host PC.

The FSP, J-Link USB drivers, and e? studio are bundled in a downloadable platform installer available on the

FSP webpage at renesas.com/ra/fsp.

There is no need to download and install software, development tools, and drivers separately.

R20QS0029EG0100 Rev.1.00
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5.2 Downloading and Importing the Quick Start Example Project

1. Download and extract the Quick Start example project to a local directory on the host PC.

— The Quick Start example project (source code and project files) is available in the CK-RA6M5
Example Projects Bundle that is available in the Downloads tab of CK-RA6M5 webpage at
renesas.com/ra/ck-rabm5

— Download and extract the example projects bundle (r20an0678eu0100-ck-raém5-
exampleprojects.zip) to a local directory on the host PC.

— Browse to the Quick Start example project at r20an0678eu0100-ck-raém5-
exampleprojects\ck_ra6ém5\_quickstart\quickstart_ck raém5 ep

2. Launch e? studio.
3. Browse to the Workspace where the project file is to be imported. Enter the name in the Workspace
dialog box to create a new workspace.

ﬁ &” studioc Launcher ot

Select a directory as workspace

&" studio uses the workspace directory to store its preferences and development artifacts.

Workspace: |C:EUsersiﬁenesasielstudiu:uiWu:urkspace v| | Browse...

[] Use this as the default and do not ask again

¢ Recent Workspaces

Launch Cancel

Figure 16. Creating a New Workspace
4. Click Launch.

& < studio Launcher >

Select a directory as workspace

& studio uses the workspace directory to store its preferences and development artifacts.

Workspace: ‘ ChUsers\Renesas\edstudic\Workspace v| | Browse...

[] Use this as the default and do not ask again

» Recent Workspaces

Launch Cancel

Figure 17. Launching the Workspace
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May.27.22 RENESAS


http://www.renesas.com/ra/ck-ra6m5

Renesas RA Family CK-RA6M5 — Quick Start Guide

5. Click Import from the File drop-down menu.

&) Workspace - & studio

File Edit Source Refactor Mavigate Search  Project Renesa
New Alt=Shift=N > |y Config
Open File... I

[} Open Projects from File System...
Recent Files » | B G='=l>
Close Editor Ctrl+W
Close All Editors Ctrl+Shift+W

Existing

Save Ctrl+5
Save As...
Save All Ctrl+5hift+5
Revert
Move...
Rename... F2

& | Refresh F5
Convert Line Delimiters To >
Print... Ctrl+P

e lmport..

B Export...
Properties Alt+Enter
Switch Workspace >
Restart
Exit

Figure 18. Importing the Project
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6.

In the Import dialog box, select General, and then select Existing Projects into Workspace.

ﬁ Import

Select

Choose import wizard.

Select an import wizard:

O X

225

| type filter text

| General
%?hi!re File
[] CMSIS Pack
|2 Existing Projects into Workspace |
[} File System
1 Preferences
[ Projects from Folder or Archive

TaF Renesas C5+ Project for CATBKOR/CATEKD
TaF Renesas C5+ Project for CC-RX and CC-RL
= C/C++
(= Install
= Oomph
= Run/Debug

= Team

=2 Rename & Import Existing C/C++ Project into Workspace

< Back Mext =

Finish

Cancel

7. Click Next.

Figure 19.

Importing Existing Projects into the Workspace

ﬁ Import

Select

Create new projects frem an archive file or directory.

Select an import wizard:

| type filter text

v [ General
‘@1 Archive File
[«] CMSIS Pack
(=¥ Existing Projects into Workspace
[} File System
[T] Preferences
() Projects from Folder or Archive

TaF Renesas CS+ Project for CATEKOR/CATEKD
T Renesas CS+ Project for CC-RX and CC-RL
= C/Ce+
= Install
= Oomph
(= Run/Debug
(= Tearn

=% Rename & Import Existing C/C++ Project into Workspace

< Back MNext =

Finish Cancel

Figure 20. Clicking Next to Import Existing Projects into the Workspace
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8. Click Select root directory and click Browse to go to the location of the Quick Start example project
folder.

& import O *
Import Projects —
Select a directory to search for existing Eclipse projects. f .r
ad
(®) Select root directory: ~ | Browse...
() Select archive file: Browse...
Projects:
Select All
Deselect All
Refresh
Options
[] Search for nested projects
(] Copy projects inta workspace
[ Close newly impaorted projects upan completion
[]Hide projects that already exist in the workspace
Working sets
[J Add project to working sets New...
Select...
@ < Back Next > Finish Cancel

Figure 21. Selecting the Root Directory
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9. Select the Quick Start example project and click Finish.

Q Import O X
Import Projects E_
Select a directory to search for existing Eclipse projects. J
(@ Select root directory: | C\Users\Renesas\eZstudio\Workspace\guickstart_c - Browse..
() Select archive file: Browse...
Projects:
quickstart_ck_rabmb5_ep (C\Users\Renesas\eZ2studio\Workspace\quickstart_c Select All
Deselect All
Refresh
Options
[ ] Search for nested projects
[ ] Copy projects into workspace
[ ] Clase newly imported projects upon completion
[]Hide projects that already exist in the workspace
Working sets
[ ]Add project to working sets MNew...
Select...
@ < Back Next > Einish Cancel

Figure 22. Finishing Importing the Quick Start Example Project
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5.3 Modifying, Generating, and Building the Quick Start Example Project

This section provides instructions to modify the Quick Start example project. The Quick Start example project
can be modified by editing the source code and reconfiguring the properties of the MCU peripherals, pins,
clocks, interrupts, and so forth.

Note: The specific modifications that can be performed to the Quick Start example project are not
prescribed in this QSG.

1. Once the Quick Start example project is imported, click the configuration.xml file to open the
configurator. The configurator provides an easy to use interface to configure the properties of the MCU
peripherals.

B ratens_ck_quickstart - quicketart_ck_rabmS_epfconfguationam| - & studio

File Edft Sowce Refactor Navigste

a | Roces
% Outhing ©

2 Thete ts na active adior that provides an outline.

] Mew Stack >

reeRTOS Port # g external g # g blinker
rm_freertos_port) Extermal IRQ {7 jc General |

# FreefTOS Heap 4
¥ g_console_uart UART (r_sci_uan
@ Bosrd Mon Theead
€

Figure 23. Opening the Configurator

2. For example, in the Stacks tab of the configurator, the user can click to select modules to modify the
configuration settings, as required, in the Properties tab. Figure 25 illustrates modifying the ADC driver
configuration.

Note: To access the stack component properties, the view must be set to FSP Configuration. Using the
Open Perspective button, if necessary.

Q [Blece @

| Open Perspective i

Figure 24. Change Perspective

R20QS0029EG0100 Rev.1.00 Page 22 of 29
May.27.22 RENESAS




Renesas RA Family CK-RA6M5 — Quick Start Guide

18D ratmS_ck_quickstart - quickstart_ck_rabm5_ep/configurationaml - & studio

Eile Edet Mavigate Segrch Project RenesasViews Bun Window Help
Al|%|| @] ©Debug 7 quickstart_ck_rabmS_ep Dt ~ M i Br&*R A4~ ER[erRr e
& Project Explorer & 7 E i vouickstan ck_ra6mS_ep] FSP Configuration o7
= &b quicktan_ck_rabm5_ep o
i Stacks Configuration
& Inchudes
S Threads & Mew Thiead = Remove ‘gLadc ADC (r_adc) Stacks &1 New Stack »
& ra_gen « & HAL/Commaon ~
g # g_acc ADC (r_adc)
# g_lopon 1O Port (r_joport)

9 FreeRTOS Port (rm_freetos port
a1 Extemal IRQ {r_k @

# g evternal |
& g_blinker Timer, General FWM [
4 g_sde ADC (r_adc)

e
Debig
y
& seript
00 s HS3OOX e
L T, s h Flatjiis + o sor ZMOD00

RTEABMEEH SCFC pincly
<
8 5 ciok R HIGUration o ece Mo Oblect >
® Developer Assistance
® g corucle_binary_semaphore Binary Sem

® g_conscie_out_mutex Mutex
® g_update console_event Event Goup

€ 3

< 3 | Summary BSP Clocks Ping Interrupts | Event Links Stacks| Companents
o O | i Pin Conflicss

0 items
Description

|g adc ADC (r adc)

| Settings  FTOperty Value
APl Jnto, | ¥ Common
f Parameter Checking Defauit (B5F)
~ Module g_ade ADC {r_ade)
~ General
Marme g_ade
Unit o
Resolition 12-Bit
Alignment Right
Clest after read On v
< |«
Common

Figure 25. Modifying the Configuration Settings

3. After the desired modifications are made, click Generate Project Content. A dialog box may appear
with an option of saving the configuration changes. Click Proceed.

G

Generate Project Content

a Generate Project Content ped

‘e' Configuration must be saved before generating project content.
&

Proceed with save and generate?

[] Always save and generate without asking

Proceed Cancel

Figure 26. Saving the Configuration Changes

4. Modify the source files in the /src folder as needed and save the changes.
5. Build the project by clicking the buildicon.

nw:-’ v vily \}’t}""L"."'

bug' for project ‘quickstart_ck_rabm5_ep i

Figure 27. Building the Project

6. A successful build produces an output as follows.

271392 452 523820 795664 2410 quickstart ck_raém5 _ep.elf

'"Finished building: quickstart_ck_raém5_ep.srec’
'"Finished building: quickstart ck _raém5 ep.siz’

12:04:10 Build Finished. @ errors, © warnings. (took 7s.754ms)

Figure 28. Successful Build Output
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5.4 DHCP and Static IP settings

To modify the Ethernet based sample to enable/disable DHCP use the FreeRTOS+TCP setting in the stack.
The FSP Configuration view must be active to access the stack items properties.

(&[]
3 Project Explorer x
v 15 quickstart_ck_rabm5_ep
& Binaries
¥ Includes
Era
&5 ra_gen
2 src
& Debug
= ra_cfg
& script
= util
{2 configuration.xmi
& quickstart_ck_raém5_ep Debug_Flatjlink
= quickstari_ck_rabm5_ep Debug_Flat.launch
¢ RTFAGMS5BH3CFCpincfg
= ra_cfg.tat
i Renesas##BSP##Board##rabm5_ck###&x 000 #configuration xml
(@ Developer Assistance

~ || [E quickstart_ck_rabmS5_ep Del ~

| | # Debug

_ !’ Problems @& Smart Browser

FreeRTOS+TCP
Settings  Property
~ Common

Print debug messages

Print info messages

Byte order of the target MCU
IP/TCP/UDP checksums
Receive Block Time

Send Block Time

DNS caching

DNS Request Attempts

IP stack task priority

Stack size in words (not bytes)

e BDeRv ' Fy~BH o R| Qe b~Bramy s D - - 1o
7§ = B @ [quickstart_ck_ra6m5_ep] FSP Configuration x |[& startup.c  [& mainc [ bsp_common.c o net
Stacks Configuration
Threads “|NewThread = Remove -  FreeRTOS+TCP Stacks

v & HAL/Common Al
# g_ioport IO Port (r_ioport)

# FreeRTOS Port (rm_freertos_port)

# g_external_irq1 External IRQ (r_icu)

# g_blinker Timer, General PWM (r_gpt)

l'? g.adc ADC (r_adc) ¥ FreeRTOS+TCP Wrapper to r_ether
% g_hs300x_sensor HS300X Temperature/Hum (rm_freertos._plus_tcp)
% g_rmod4410_sensor ZMOD4XXX Gas Sensor
# g_zmod4510_sensor ZMOD4XXX Gas Sensor 6]
~ @ Menu Thread T & T
¥ FreeRTOS Heap 4 # g_etherD Ethemet F FreeRTOS Buf
% g_console_uart UART (r_sci_uart) (r_ether) Allocation 2
@ Board Mon Thread o)
PR D
< > @ < 9
1
Objects < New Object > |11 # g_ether_phy0 Ethernet
- e = — (r_ether_phy)
® g_console_binary_semaphore Binary Semaphore
® g_console_out_mutex Mutex ()]
#® g_update_console_event Event Group
Summary BSP Clocks Pins Interrupts Event Links :‘:Ecrlg'Componeanr
™ E = O [&pinConflicts|E

quickstart_ck_raém!
B e

........ B=

Value o Current status
DLM st

Disable Debug

Disable Secure

pdFREERTOS_LITTLE_ENDIAN -

Enable B

10000 B

10000 &

Enable

5
configMAX_PRIORITIES - 2
configMINIMAL_STACK_SIZE * 10

Finished targe
GDB: 51598

Target connect
Target connect

MNetwork Events call vApplicationlPNetworkEventHook Disable .
Starting downl
Max UDP send block time 15000 / portTICK_PERIOD_MS Option Functio
Use DHCP Enable o Option Functio
DHCP Register Hostname Disable Finished downl
DHCP Uses Unicast Hardware break
DHCP Send Discover After Auto IP Enable v | e
Running —— o (] - If ipconfigUSE_DHCP is 1 then FreeRTOS+TCPy

Figure 29. DHCP Setting in FreeRTOS + TCP Stack

If DHCP is disabled, set the static IP address, net-mask and gateway address, to suit your local network.
In File: src\net_thread_entry.c

/* Static IP configuration, when DHCP mode is not used for the Example Project.
* Must be populated by the user according to the Network Settings of your LAN.
* “HOST-PC” and TARGET must be in the same “SUBNET” to access the web browser.
* This sample address taken from the LAN where it is tested.

*/

#tdefine STATIC_IP_MAC_ADDRESS {ox00, 0x11, 0x22, 0x33, 0x44, Ox55}

#tdefine STATIC_IP_ADDRESS {192, 168, 0, 10}

#define STATIC_IP_NET_MASK {255, 255, 255, 0}

#define STATIC_IP_GATEWAY_ADDRESS {192, 168, 9, 1}

#define STATIC_IP_DNS_SERVER_ADDRESS {194, 168, 9, 1}

R20QS0029EG0100 Rev.1.00
May.27.22

Re Page 24 of 29
KENESAS



Renesas RA Family CK-RA6M5 — Quick Start Guide

5.5 Setting Up Debug Connection between the CK-RA6M5 board and HostPC

To program the modified Quick Start example project on to the CK-RA6M5 board, a debug connection is
necessary between the CK-RA6M5 board and host PC.

1. connect the USB cable to micro-B USB debug port (J14) of the CK-RA6M5 board.

Note: The CK-RA6M5 board supports 3 debugging modes. In this section and the following sections, default
debugging mode, Debug On-Board, is used. More information on debugging modes is available in
CK-RABM5 user’'s manual.

e? studio

Figure 30. Connecting the CK-RA6M5 Board to the Host PC via USB Debug Port

2. Verify that the debug LED (LEDS5) stops blinking and lights up orange indicating that the J-Link drivers
are detected by the CK-RA6M5 board.

Note: The debug LED (LED5) continues to blink when J-Link drivers are not detected by the CK-RA6M5
board. In that case, make sure that the CK-RA6M5 board is connected to the host PC through the
micro-B USB debug port (J14) and that J-Link drivers are installed on the host PC by checking in the
Windows Device Manager (expand Universal Serial Bus controller, and locate J-Link driver).
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5.6 Downloading and Running the Modified Quick Start Example Project
1. In e?studio, click the drop-down menu for the debug icon, select Debug Configurations option.

i 1Oy

- Debug As 3
Debug Configurations...
Organize Favorites...

Figure 31. Selecting the Debug Option

2. Inthe dialogue, on the left-hand pane, expand the Renesas GDB Hardware Debugging and select the
built image to debug. In this case, the quickstart_ck_raém5_ep Debug_Flat.

Q Debug Configurations (] *

Create, manage, and run configurations

G & & X| B Y~ Name: | quickstart_ck_raém5_ep Debug_Flat |

type filter text | #% Debugger| & Startup| =] Common| &~ Source
Z++ Application

- L Project:

Z++ Remote Application

SE Script | huickstart_ck_ra6m5_ep Browse...
B Hardware Debugging C/C++ Application:

B OpenOCD Debugging

| Debug/quickstart_ck_rabmb5_ep.elf
)B Simulator Debugging (RHE

a Applet Variables... Search Project... Browse...
'a Application Build (if required) before launching
inch Group : ) ) .

L Build Configuration: |Use Active e
mote Java Application
nesas GDB Hardware Debugc () Enable auto build () Disable auto build
quickstart_ck rabm5_ep Debt || @) Use workspace settings Configure Warkspace Settings...

nesas Simulator Debugging (|

< >

Filter matched 13 of 15 items Reyert Apply

Figure 32. Selecting the Debug Image
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5.7 Firewall Dialogue

1. Afirewall warning may be displayed for ‘e2-server-gdb.exe’. Check the ‘Private networks, such as my
home or work network’ box and click ‘Allow access’.

2. A user account control dialog may be displayed. Enter the administrator password and click Yes.

3. A “Confirm Perspective Switch” dialog box may appear. Click Yes.

Q Confirm Perspective Switch X

'Q This kind of launch is configured to open the Debug perspective when it suspends.
4

This Debug perspective supports application debugging by providing views for displaying
the debug stack, variables and breakpoints.

Switch to this perspective?

[ ] Remember my decision

Figure 33. Opening the Debug Perspective

4. Press F8 or click Resume icon to begin executing the project.

g | R

Figure 34. Executing the Project

5. The modified Quick Start example project is programmed into the CK-RA6M5 board and is running. The
project can be paused, stopped, or resumed using the debug controls.
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6. Next Steps

1. To learn more about the CK-RA6MS5 kit, refer to the CK-RA6M5 user’s manual and design package
available in the Documents and Download tabs respectively of the CK-RA6M5 webpage at
renesas.com/ra/ck-rabm5

2. Renesas provides several example projects that demonstrate different capabilities of the RA MCUs.
These example projects can serve as a good starting point for users to develop custom applications.
Example projects (source code and project files) for CK-RA6M5 kit are available in the CK-RA6M5
Example Projects Bundle. The example projects bundle is available in the Downloads tab of CK-RA6M5
webpage.

— Download and extract the example projects bundle (r20an0678eu0100-ck-raém5-
exampleprojects.zip) to a local directory on the host PC.

— Refer to the list of all example projects (r20an0678eu0100-ck-raém5-exampleprojects.pdf)
available inside the example projects bundle.

— Browse to the desired example project (for example: adc_ck _raém5_ep) in the example projects
bundle (r20an0678eu0100-ck-rabm5-
exampleprojects\ck raém5\adc\adc_ck raém5_ep)

— For help on using example projects, refer to Example Project Usage Guide.pdf inthe RA
Example Repository on GitHub at :
github.com/renesas/ra-fsp-examples/tree/master/example_projects

— The archived versions of the source code of the example projects are available the example project
repository.

3. Tolearn how to create a new e? studio project from scratch, refer to Chapter 2. Starting Development in
the FSP User's Manual (renesas.com/ra/fsp). To learn how to use e? studio, refer to the User’'s Manual
provided on the e? studio webpage (renesas.com/software-tool/e-studio).

7. Website and Support

Visit the following URLSs to learn about the kit and the RA family of microcontrollers, download tools and
documentation, and get support.

CK-RA6M5 Resources renesas.com/ra/ck-ra6mb
RA Kit Information renesas.com/ra/kits

RA Product Information renesas.com/ra

RA Product Support Forum renesas.com/ra/forum

RA Videos renesas.com/ra/videos

RA Kit Feedback and Feature Request renesas.com/ra/kitfeedback
Renesas Support renesas.com/support

Provide Feedback/Request a Feature

Renesas aims to provide the best microcontroller kit experience to help our customers jumpstart innovation
and take products to market faster with the RA family of microcontrollers. The Renesas RA microcontroller
kits have been designed with a lot of attention to detail and customer-centered thinking in every aspect of the
design. Renesas aims to exceed customer expectation.

Renesas looks forward to hearing your feedback and learning how we can enhance your experience. Please
share your feedback at renesas.com/ra/kitfeedback.
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