RE NESAS Application Note

Bluetooth Low Energy Smartphone Application Example
TryBT for Android

Introduction

TryBT is an Android sample application that can communicate with the evaluation boards for RX23W,
RA4W1, or REO1B which are Renesas Electronics' MCU by Bluetooth® Low Energy wireless technology.
This app is distributed as a sample project including source code, so users can customize and reuse the
source code.

This document will explain how to create a development environment as well as how to perform basic
customization of TryBT.

Target Devices
e  Android device (Android OS 6.0 or later)

Related Documents

e  RX23W Group Target Board for RX23W Quick Start Guide (R20QS0014)

e RX23W Group Target Board for RX23W module Quick Start Guide (R20QS0022)

e RA4W1 Group Evaluation Kit for RA4AW1 EK-RA4W1 Quick Start Guide (R20QS0015)

e REO01B Group Bluetooth Low Energy Sample code (using CMSIS Driver Package) (RO1AN5606)

e Renesas Flash Programmer V3.08 Flash memory programming software User's Manual (R20UT4813)

The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. and any use of
such marks by Renesas Electronics Corporation is under license. Other trademarks and registered
trademarks are the property of their respective owners.

RO1AN5700EJO101 Rev.1.01 Page 1 of 55
15. Oct, 2021 RENESAS



Bluetooth Low Energy Smartphone Application Example TryBT for Android

Contents

O O V=T 4T PO P PPEPPP PR 4
I @ o 1= = 1 o o Fo Y I = /o) 1 1 =T | SRS 4
02 N (O I SR UTR 6
2. ENVIFONMENT SEUUP ..ottt e et e e e e e e et r e e e e e e e s b e e e e e e e e e e anne 7
2.1 Downloading ANAroid STUGIO ........eeieiiiiiie ettt ettt ettt e et et e e e kb e e e e ettt e e e anb e e e e e nbe e e e anreas 7
2.2 InStalling ANArOid STUAIO. .....ceiieieeeeie ettt e e e e e e e bbbt et e e e e e s abebe e e e e e e e e snnbbreeeaaaeaaan 8
b2 T 1 0] o Lo 11T BN I V4= 3 I d o= o A SRS 13
2.4 Installing Android SDK PIAtfOrM ........cciiiiiiiiiiie st e e s s e e e e e s s e e e e e e e e snnrnreeeeeaeaean 14
3. Configuring for using ANAroid EVICE..........coiiiiiiiiiiiiie e e e 16
3.1  USB driver installation for ANAIOId ............uuuiiiieiiiiiiieeee e e e e e e e e e sarnreeeeaeeeean 16
3.2 Setting up Developer Mode on the ANdroid DEVICE ........c.ccuiiiiiiiiiieiiiiee et 18
O 153 = 11 1 To T 1857/ = 20
5.  Writing Firmware to Evaluation DOAId .............ccuuiiiiiiiiiiiiiiice e 21
T Y- 1S (o @] o L= = Lo T oY 157/ = 1 24
L0 0 T Tt I ] Ao == o SO EE 24
6.2  Connected DeVICe Detail SCIEEN ......ccoi ettt e e e e e e e et e e e e e e e e sennnreeeaaaeeean 28
Lo T I o | o1 D =T o TS T o] =Y T o PSSR 32
6.4 DAta DEIMO SCIEEIN .....uuutititiiiiititieettt et s 34
A O VL= o) o 4741 o TR I V2 = P 37
% R O{ U Ty (o) 4T o 7Y o] o] 1o 1o o N I 1 - PR 37
7.2 CuStOMIZING SPIASN SCIEEN ...t e et e s st e e s st e e e s anbeeeeeanes 38
7.3  Customizing Icon Data 0n the DEMO SCIEEN ........ccoiiiiiiiiiiiii ettt e e 39
7.4 Enabling/Disabling Customization MOUE............uiiiiiiiiieei et 39
8. File CompositioN Of TrYBT ... e e e e e e e et e e e e e e e e eetern e e eeeeeeenenns 40
S 700 Y o To 10 | o 10 1] [ e | =T L= SRR 42
8.1.1 ./build.gradle (FOr PrOJECL) ........uiiiiiiee e e e e e e s e s e e e e e e s et br e e e e e e e e sanraraeeeaaeaaan 42
8.1.2 ./app/build.gradle (fOr MOUIE) ........ouiiiiiiiiie et e e st e e s snbeeeeeanes 42
8.2 About .Japp/src/main/AndroidManifEST.XMI........ouiiiiiii e 43
8.3  About folder composition and .kt files in ./app/Src/main/java ..........cocoeeeiiiiiiiiiiiece e 44
9. Screen TranSitioN Of TrYBT ... ... i i nnnnnnnn a7
10. Bluetooth communication Of TrYBT ......couuuiiiiiieiiieeeies e e e e e e e e e 48
10.1 Enabling Bluetooth and Checking Fine Location Permission of Android device ............ccccvvveeveeniiinnns 48
10.2  Starting DEVICE SCAN.....cciiiieieieiiie e e it et e et e e e s e e e e e e e e sa s eeeeeeessaaste e eeeeeeaa s ssteseeaeeeesaasstnneeeeeeeannnnnes 50
RO1AN5700EJ0101 Rev.1.01 Page 2 of 55

15. Oct, 2021 RENESAS



Bluetooth Low Energy Smartphone Application Example TryBT for Android

10.3  StOPPING DEVICE SCAN .....iiiiieieiiie ettt ettt e e e e e e bbbttt e e e e e s bbb bt e e ea e e e e aabbeseeaeaeeaaaannbeeeaaaeeeaannnnes 50
10.4 CONNECHNG 10 DEVICE ...ttt ettt et e e e e e s bbbt e e e e e e e e aanbbeeeeaeaeesaaannbeeeeaaeeeaannnnes 51
10.5 Terminating @ CoNNECHION 10 DEVICE .....uuuiiiieeiiiiiiiiie ettt e e e e e e e s e s e e e e e e e s e sanbrereeeeeeaannnes 51
10.6 Changed Notification of Device CONNECHION STALUS .........ccuvviiiieeeii e e e e s re e e e e e s nneees 52
10.7 Service Discovery of Devices and Moving t0 DEMO SCrEENS .........ccuvvriiiieeeiiriiiieeeee e e s e streee e e e e e snnnees 53
10.8 Change Blink Interval of LED on Evaluation Doard .............cccoouiviiiiiiiiiinii e 54
10.9 Notification from switch on Evaluation BOArd ... 54
REVISION HISTOMY ...ttt e ettt e e e e e s e et e e e e e e e e et e e e e e e e annnnees 55

General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products.. 56

(N[0 (oL T UPTPT 57

RO1AN5700EJO101 Rev.1.01 Page 3 of 55
15. Oct, 2021 RENESAS



Bluetooth Low Energy Smartphone Application Example TryBT for Android

1. Overview

TryBT works on Android devices running Android OS 6.0 or later. This app connects to an evaluation board
and displays a sample screen to perform demonstration. Also, source code of this app is distributed as an
Android project that can be modified.

1.1 Operational Environment
Hardware required for checking TryBT operation:

e  Android device: Android OS 6.0 or later

e  Windows PC

e any of the evaluation boards below:
- Target Board for RX23W or Target Board for RX23W module NOTE
- EK-RA4W] NOTE2
- EB-REQ1B NOTE3

NOTE1 A firmware that can communicate with TryBT is written to Target Board for RX23W and Target
Board for RX23W module at the factory. If you write a firmware for communicating with TryBT to the
board again, write the prebuilt firmware included in the quick start guide below to the Target Board
for RX23W.

RX23W Group Target Board for RX23W Quick Start Guide (R20QS0014)
—>ble_demo_tbrx23w_profile_server_preinstall_yyyymmdd.mot file in mot folder
RX23W Group Target Board for RX23W module Quick Start Guide (R20QS0022)
—>ble_demo_mtbrx23w_profile_server_preinstall_yyyymmdd.mot file in mot folder

NOTE2 A firmware that can communicate with TryBT is written to EK-RA4W1 at the factory. If you write a
firmware for communicating with TryBT to the board again, write the prebuilt firmware included in
the quick start guide below to the EK-RA4W1.

RA4W1 Group Evaluation Kit for RA4W1 EK-RA4W1 Quick Start Guide (R20QS0015)
—>Restore_Factory/r20gs0015.srec included in bin.zip

NOTE3 A firmware is not written to EB-REO01B at the factory. If you write a firmware for communicating with
TryBT, write the firmware included in the document below to the EB-RE01B.

REO01B Group Bluetooth Low Energy Sample code (using CMSIS Driver Package) (RO1AN5606)
—>ble_project_server.hex in ROM_Files folder

Hereinafter, this document will describe operations using Target Board for RX23W. These operations are
same as when either EK-RA4W1 or EB-REO1B is used.
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Android device tested:

Google Pixel 3a (Android OS 11)

Software required for checking TryBT operation:

Android Studio (refer to Section 2.1 for more information)

Note: Use Android Gradle Plugin 4.1.0 or later, because some libraries have been removed in Java 11
or later environment.

Renesas Flash Programmer (refer to Chapter 5 for more information)

TryBT Project:

Implementation Language: Kotlin
Build Configuration (excerpted from build.gradle)

android {
compileSdkVersion 29
buildToolsVersion "29.0.3"
defaultConfig {
applicationld "com.renesas.trybt"
minSdkVersion 23
targetSdkVersion 29
}
}

dependencies {
implementation "org.jetbrains.kotlin:kotlin-stdlib-jdk7:$kotlin_version"
implementation 'androidx.appcompat:appcompat:1.2.0'
implementation 'androidx.core:core-ktx:1.3.2'
implementation 'androidx.constraintlayout:constraintlayout:2.0.4"'
implementation ‘androidx.lifecycle:lifecycle-extensions:2.2.0'
implementation ‘androidx.lifecycle:lifecycle-viewmodel-kitx:2.2.0'
implementation 'androidx.legacy:legacy-support-v4:1.0.0'
implementation ‘com.google.firebase:firebase-messaging:17.3.4'
implementation 'com.jaredrummler:colorpicker:1.1.0'
implementation 'com.github.PhilJay:MPAndroidChart:v3.1.0'
implementation platform(‘com.google.firebase:firebase-bom:26.1.1")
implementation ‘com.google.firebase:firebase-analytics-ktx'
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1.2 NOTES

e This document was created based on the status on 3™ Mar 2021. It is not guaranteed that information
described in this document supports all of the future versions of software and tools provided by our
company or third parties.

e Renesas Electronics disclaims any and all liability arising from the use of information in this document
and related software. Please also refer to the "Notice" in the last page of this document.
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2. Environment Setup

Install Android Studio that is an IDE for developing Android apps. This document describes how to install
Android Studio on Windows PC for the first time. Note that screens in this document are of Android Studio
4.1.1, so it is possible that screens are different when you use different version of Android Studio.

2.1 Downloading Android Studio

1. Access the URL below and click "DOWNLOAD ANDROID STUDIO".
https://developer.android.com/studio

android
studio

Android Studio provides the fastest tools for building apps on every type of Android device.

(  DOWNLOAD ANDROID STUDIO .

4.1.1 for Windows 64-bit (896 MB)

DOWNLOAD OPTIONS RELEASE NOTES

Figure 2.1  Downloading Android Studio (1)

2. Agree to the Terms of Use and click "'DOWNLOAD".

Download Android Studio

8. Using Android APls

9. Terminating this License Agreement

= ==
‘ DOWNLOAD ANDROID STUDIO FOR WINDOWS >

have read and agree with the above terms and conditions

Figure 2.2  Downloading Android Studio (2)

RO1AN5700EJO101 Rev.1.01
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2.2 Installing Android Studio
1. Execute the downloaded Android Studio installer.
2. Click "Next".

Android Studio Setup — s

Welcome to Android Studio Setup

Setup will guide you through the installation of Android
Studio.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

Android
Studio

< Back Cancel
Figure 2.3  Installing Android Studio (2)

3. Uncheck "Android Virtual Device" and click "Next".

Android Studio Setup — bt

Choose Components

Choose which features of Android Studio you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Mext to continue.

Select components to install: YT Desdiption
@} Android Virtual Device

(

Space required: 1.7GEB

< Back Cancel
Figure 2.4  Installing Android Studio (3)

RO1AN5700EJO101 Rev.1.01 Page 8 of 55
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4. Set the Installation Location and click "Next".

5. Click "Install".

Android Studio Setup

Configuration Settings

Install Locations

Android Studio Installation Location

The location specified must have at least S00ME of free space.

Cli T
C:¥Program Files¥Android¥Android Studio

——

<ooc (5 ) [ concd

Figure 2.5 Installing Android Studio (4)

Andreid Studio Setup

Choose Start Menu Folder

Choose a Start Menu folder for the Android Studio shortcuts,

Select the Start Menu folder in which you would like to create the program's shortouts, You
can also enter a name to reate a new folder.

Accessibility
Accessories
Administrative Tools
Apex Legends
BUFFALO

Canon Utlities
CyberLink PowerDVD 12
Discord Inc

FileZila FTP Client
Java Development Kit
Logicool

[[] Do not create shorteuts

< Back Install Cancel

Figure 2.6  Installing Android Studio (5)

6. Click "Next" after the installation finished.

Android Studio Setup

Installation Comple te

Setup was completed successfully.

Completed
Show details
<gace (F Mext> 1) cancel
Figure 2.7  Installing Android Studio (6)

RO1AN5700EJO101
15. Oct, 2021

Rev.1.01
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7. Click "Finish". Android Studio will start.

Android Studio Setup —

Completing Android Studio Setup

Android Studio has been installed on your computer.

Click Finish to dose Setup.

7N
< Back " Cancel

Figure 2.8  Installing Android Studio (7)

8. Choose "Do not import settings” and click "OK".

Import Android Studio Settings *

':::' Config or installation folder

o Do not import settings

Figure 2.9  Installing Android Studio (8)

9. Click "Next".

Android Studic Setup Wizard

Welcome

Android Studic

‘Welcome! This wizard will set up your development envirenment for Android Studio.
Additionally, the wizard will help port existing Android apps inte Android Studic

or create a new Android application project.

DO ImE

(=) -

Figure 2.10  Installing Android Studio (9)

RO1AN5700EJO101 Rev.1.01
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10. Click "Next".

11. Click "Next".

i Android Studic Setup Wizard

0 Install Type

Choose the type of setup you want for Android Studio:

0 Standard

Recommended for most users.

() Custom

Android Studio will be installed with the most common settings and options.

You can customize installation settings and components installed.

Previous Cancel Finish

Figure 2.11

Installing Android Studio (10)

M. Android Studio Setup Wizard

OSeIect Ul Theme

~
() Darcula

Breakpoints

o Light
module src - € HelloWorld
€ HelloWerld java

import javax.swing.*;
import javax.awt.*;

public class HellcoWeorld {
public EelloWorld{} {
® JFrame frame = new JFrame ("Hello wc
JLabel label = new JLabel();
label.setFont (new Font("Serif", Font

label Breakpoints

frame
j:x + [ (el

frame @ Line Breakpoints

o

Cancel inish

Figure 2.12

Installing Android Studio (11)

RO1AN5700EJ0101 Rev.1.01
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12. Click "Finish" after downloading components.

. Android Studic Setup Wizard - O X

OVerify Settings

If you want to review or change any of your installation settings, click Previous.

Current Settings:

Android SDK Platform 30 49.9 MB
Android SDK Platform-Tools 11.8MB
Android SDK Tools 149 MB
Google APIs Intel x86 Atom System Image 1.15GB

Intel %86 Emulator Accelerator (HAXM installer) 263 MB

SDK Patch Applier v4 1.74MB

Sources for Android 30 41.3MB

Previous Next Cancel ‘ m I

Figure 2.13  Installing Android Studio (12)

RO1AN5700EJO101 Rev.1.01 Page 12 of 55
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2.3 Importing TryBT Project
1. Unzip the TryBT zip file attached to this document.
Move the unzipped folder to any folder.

2.
3. Start Android Studio.
4. Select "Open an Existing Project"”.

Welcome to Android Studio = X

Al
Android Studio

Version 4

=+ Create New Project

¥ Get from Version Control

1 Profile or Debug APK

¥ Import Project (Gradle, Eclipse ADT, etc.)

¥ Import an Android Code Sample

& Configure v  GetHelp v

Figure 2.14  Importing TryBT Project (1)

5. Specify the TryBT folder unzipped by the step 2.

Open File or Project *

#® O [ S @ Hide path
C¥ble¥workspace¥TryBT 3

C¥
ble

o>

app
gradle

= -gitignore

& build.gradle

11 gradle.properties
gradlew

= gradlew.bat

& settings.gradle

? “ Cancel

Figure 2.15 Importing TryBT Project (2)

RO1AN5700EJO101 Rev.1.01 Page 13 of 55
15. Oct, 2021 RENESAS



Bluetooth Low Energy Smartphone Application Example

TryBT for Android

2.4 Installing Android SDK Platform

1. Start Android Studio.
2. To launch SDK Manager, click "SDK Manager" button.

File Edit View MNavigate Code Analyze Refactor Build Run Tools VCS Window Help Try BT - Android Studio
Try BT ~ app ¥ , Physical Device ¥ b & (/3 37 B
% = Android v O T o —
g
= app

Figure 2.16  Launching SDK Manager

peio

3. To support old versions of Android OS, installing old version of Android SDK by using SDK manager.
For example, check "Android 6.0 (Marshmallow): API Level 23 and click "Apply" to support versions of

Android OS 6.0 or later.

Settings for New Projects
Appearance & Behavior » System Settings * Android SDK

e i Eheruiee Manager for the Android SDK and Tools used by Android Studic

Appearance Android SDK Location:  C¥Users¥test_user¥AppData¥Local¥Android¥Sdk Edit Optimize disk space
Memeevliealis SDK Platforms SDK Tools SDK Update Sites

System Settings
Each Android SDK Platform package includes the Android platform and sources pertaining to an APl level by

Passwords default. Once installed, Android Studic will automatically check for updates. Check "show package details” to

HTTP Proxy display individual SDK components.

Data Sharing Name APl Level Revision Status

Date Formats Android 11.0 (R) 30 3 Installed

Updates Android 10.0 () 29 5 Mot installed

Android SDK Android 9.0 (Pie) 28 6 Not ?nsta\led
Android 81 (Oreo) 27 3 Mot installed

Memory Settings Android 8.0 (Ores) 26 2 Not installed

Notifications Android 7.1.1 (Nougat) 25 3 Mot installed

Quick Lists v, 24 2 Mot installed

Path Variables k3 Android 6.0 (Marshmallow) 23 3 Not installed

Androtg S TICemEoR) 22 2 Mot installed
Keymap .

. Android 5.0 (Lellipop) 21 2 Mot installed
== Android 4.4W (KitKat Wear) 20 2 Mot installed
Plugins Android 4.4 (KitKat) 19 4 Mot installed
Build, Execution, Deployment Android 4.3 (Jelly Bean) 18 3 Mot installed
Kotlin Android 4.2 (Jelly Bean) 7 3 Mot installed

Android 4.1 (Jelly Bean) 16 5 Mot installed
Tools
Android 4.0.3 (lceCreamSandwich) 15 5 Not installed
Android 4.0 (lceCreamSandwich) 14 4 Mot installed
1

Android 3.2 (Honeycomb) 13

Hide Obsolete Packages

Not installed

Reset

Show Package Details

Figure 2.17 Installing Android SDK Platform (1)

4. Click "OK" on Confirm Change dialog.

Confirm Change X

The following compenents will be installed:

- Sources for Android 23 revision 1
- Android SDK Platform 23 revision 3

Disk usage:

- Estimated download size: 97.5 MB
- Estimated disk space to be additionally cccupied on SDK partition after installation: 389.9 MB

U T B DU O TR ¥Ry 7T N T SRR T S T [ (T U S T N T el

Cancel

Figure 2.18 Installing Android SDK Platform (2)

RO1AN5700EJO101 Rev.1.01
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5. Select "Accept" on License Agreement dialog and click "Next".

. SDK Quickfix Installation X

License Agreement

Licenses Terms and Conditions
android-sdk-license

2 Android SDK Platform 23

X Sources for Android 23 1. Introduction

This is the Android Software Development Kit License Agreement

1.1 The Android Software Development Kit (referred to in the License Agreement as the "SDK" and
specifically including the Android system files, packaged APls, and Google APls add-ons) is licensed to you
subject to the terms of the License Agreement. The License Agreement forms a legally binding contract
between you and Google in relation to your use of the SDK.

1.2 "Android" means the Android software stack for devices, as made available under the Android Open
Source Project, which is located at the following URL: http://source.android.com/, as updated from time to
time.

1.3 A "compatible implementation” means any Android device that (i) complies with the Android
‘Compatibility Definition document, which can be found at the Android compatibility website
(http://source.android.com/compatibility) and which may be updated from time to time; and (ii)
successfully passes the Android Compatibility Test Suite (CTS).

1.4 "Google" means Google Inc., a Delaware corporation with principal place of business at 1600

Previous @ Cancel Finish

Figure 2.19 Installing Android SDK Platform (3)

6. Click "Finish" after installing the SDK.
7. Click "OK" on SDK Manager.

RO1AN5700EJO101 Rev.1.01 Page 15 of 55
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3. Configuring for using Android device

TryBT works on devices of Android OS 6.0 or later. This chapter describes the setting procedure with Google
Pixel 3a as an example.

3.1 USB driver installation for Android
Installing a USB driver to Windows PC is required to develop app with real Android device.
1. Open https://developer.android.com/studio/run/win-usb?hl=en in your browser.

2. Click "Click here to download the Google USB Driver ZIP file" and agree to the Terms of Use and then
download.

Google is committed to advancing racial equity for Black communities. See how.

Android Developers > Android Studio > User guide oYY Y Yo v
Get the Google USB Driv

The Google USB Driver is required for Windows if
drivers for all other devices are provided by the res;
document.

orm adb debugging with Google devices. Windows
re manufacturer, as listed in the OEM USB Drivers

* Note: If you're developing on Mac OS X or Linux, then you do not need to install a USB driver. Instead see Using Hardware

Devices

You can download the Google USB Driver for Windows in one of two ways:

< ¢ Click here to download the Google USB Driver ZIP file (ZIP) >

« Or, getit from the Android SDK Manager as follows:

1. In Android Studio, click Tools > SDK Manager.
2. Click the SDK Tools tab

3. Select Google USB Driver and click OK.
Appecearce & Bebavier  Systm Sttiogs + Amdeeld 0K

Appestance & Behavior

Figure 3.1  Downloading USB driver

3. Unzip the downloaded USB driver zip file.
4. Connect the Android device to the Windows PC via USB.
5. Open Device Manager and confirm that Pixel3 is displayed in "Portable Devices".

- m] X

o Device Manager
File Action View Help
e mE E@BIEXE
v & DESKTOP-KLCOHHM ~
i Audic inputs and outputs
& Computer
- Disk drives
@ Display adaptors
= DVD/CD-ROM drives
* Firmware
& Human Interface Devices
== |DE ATA/ATAPI contrellers
= Keyboards
{§ Mice and other pointing devices
[ Menitors
5P Network adapters

~ @ Portable Devices
"

ST PRI & LPT)
= Print queues
I Processors

Figure 3.2  Installing USB driver (1)

RO1AN5700EJO101 Rev.1.01 Page 16 of 55
15. Oct, 2021 RENESAS


https://developer.android.com/studio/run/win-usb?hl=en

Bluetooth Low Energy Smartphone Application Example TryBT for Android

6. Right-click the Pixel3 and select "Update drivers". Then, select "Browse my computer for driver
software".

B Update Drivers - Pixel 3

How do you want to search for drivers?

:—> Search automatically for updated driver software :

: Windows will search your computer and the Internet for the latest driver software |
for your device, unless you've disabled this feature in your device installation ;
settings.

—> Browse my computer for driver software
Locate and install driver software manually.

Cancel

Figure 3.3  Installing USB driver (2)

7. Select the unzipped folder of step 3 and select "Next".

4 B Update Drivers - Pixel 3

Browse for drivers on your computer

rivers in this location:
i \ \ id\Sdk\extrash, el ive Browse...

—> Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device.

T —
(| Mext ' Cancel
S—

Figure 3.4  Installing USB driver (3)

NOTE: When installing USB driver is not required, "The best drivers for your device are already
installed" will be displayed.

NOTE: When installing USB driver fails, see also https://developer.android.com/studio/run/oem-
usb?hi=en.

RO1AN5700EJO101 Rev.1.01 Page 17 of 55
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3.2 Setting up Developer Mode on the Android Device
To install the app, Android device used to run TryBT needs to be changed to developer mode. This

document describes the procedure for changing

1. Open Settings and select "About Phone"

353 A

o

the Google Pixel 3a to developer mode.

oo 0 YQ
Accounts
Google, Twitter, and Facebook

Accessibility
Screen readers, display, interaction
controls

Digital Wellbeing & parental
controls

Screen time, app timers, bedtime
schedules

Google
Services & preferences

System
Languages, gestures, time, backup

<

Figure 3.5

About phone
Pixel 3

Tips & support
Help articles, phone & chat, getting
started

Setting up Developer Mode on the Android Device (1)

2. Tap "Build number" repeatedly. Enter your password to unlock Developer Mode. When unlocking is

successful, "You are now a developer!" is d

354 Mo -

< About phone

Android version
10

IP address
feB80:f07f:7if:fecc:febe
172.16.118.171

Wi-Fi MAC address
3c:28:6d:ea:3e:60

Bluetooth address
3c:28:6d:ea:3e:5f

Up time
203:06:35

Send feedback about this device

Build number
QP1A.190711.020.C3

< -

Figure 3.6

isplayed.
i e Q 3:54 oo i Qg
Q ® ¢ Aboutphone Q @

Android version
10

IP address
fe80:f07f.7ff:fecc:febe
172.16.118.171

Wi-Fi MAC address
3ci28:6d:ea:3e:60

Bluetooth address
3c:28:6d:ea:3e:5f

Up time
203:06:47

Send feedback about this device

Build 1 You are now a developer!
QP1A. 190,

[RYVAVEENY

< -

Setting up Developer Mode on the Android Device (2)
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3. Return to the Settings screen and select "System"->"Developer options".

AR OG- o eQ 354 Moy o oo o eQ
Accounts & System aQ ®
Google, Twitter, and Facebook B . i

Assistant
Accessibility
e Screen readers, display, interaction ® Date & time
controls GMT+09:00 Japan Standard Time
Digital Wellbeing & parental & Backup
e controls Off
Screen time, app timers, bedtime
schedules
CR Rules
° 0 rules

@ Google
Services & preferences
System
Languages, gestures, time, backup

About phone
Pixel 3

o) Reset options
Network, apps, or device can be reset

° Multiple users
Signed inas H* 5 LY

{} Developer options
Tips & support
Help articles, phone & chat, getting System update
started = Update available
< - < -

Figure 3.7  Setting up Developer Mode on the Android Device (3)

4. Enable "USB debugging".

355 W&o . o eQ

<  Developer options Q

device.

Lock screen when trust is lost
If enabled, the device will lock when
the last trust agent loses trust

DEBUGGING

USB debugging
Debug mode when USB is
connected

Revoke USB debugging authorizations

Bug report shortcut
Show a button in the power menu
for taking a bug report

Select mock location app
No mock location app set

< -

Figure 3.8  Setting up Developer Mode on the Android Device (4)
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4. Installing TryBT

Start Android Studio and open TryBT project.
Connect the Android device to your PC.
Allow USB debugging in a dialog displayed on the Android device.

The Android device's name will be displayed next to the Android Studio "app".
NOTE: It may take a long time until Android device's name is displayed at the first time.

File Edit View Mavigate Code Analyze Refactor Build Run Tools VCS Window Help My Application - valuesxml [My_Application.appl 4

PwbdPE

, Google Pixel 3 «

MyApplication  app  src . main = res  wvalues g valuesxml ~ app ¥

be] Android - E:} = 9 - | = activity_main.xml T MainActivity.kt e AndroidManifest.xml asy valuesxml

Figure 4.1 Installing TryBT (1)

5.  When you click the execute button next to the device name, installing TryBT to the Android device will
begin.
NOTE: It may take a long time until installing starts at the first time.

My_Application.app] - Android Studio

app ¥ ,, Google Pixel 3 = @

Figure 4.2  Installing TryBT (2)

6. Installing completes when TryBT starts.

RENESAS
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Figure 4.3  Splash Screen of TryBT
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5. Writing Firmware to Evaluation board

Here is an example of using the Target Board for RX23W as the evaluation board. As for the other boards,
refer to documents introduced by section 1.1.

A firmware that can communicate with TryBT is written to Target Board for RX23W at the factory. This
chapter describes how to write a firmware to Target Board for RX23W again.

1. Access the URL below. After logging in by My Renesas account and agreeing to the disclaimer, you can
download a zip file.
https://www.renesas.com/document/scd/rx23w-group-target-board-rx23w-quick-start-quide-sample-code

2. Unzip the zip file downloaded by the step 1. Pre-built firmware is the mot file below.
Jmot/ble_demo_tbrx23w_profile_server_preinstall_20191009.mot

On the following pages, Steps to write a pre-built firmware to Target Board for RX23W. To write the
firmware, the tool below can be used.
Renesas Flash Programmer (Programming GUI)

https://www.renesas.com/software-tool/renesas-flash-programmer-programming-qui
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15. Oct, 2021 RENESAS


https://www.renesas.com/document/scd/rx23w-group-target-board-rx23w-quick-start-guide-sample-code
https://www.renesas.com/software-tool/renesas-flash-programmer-programming-gui

Bluetooth Low Energy Smartphone Application Example TryBT for Android

3. When you write a firmware, change the ESW 1-2 to ON and connect the ECN1 connector to PC via
USB cable.

EC4
]

ECB
ER S O ERSEC2ECN2,
N 7

............

[RI001-P01398
FOCIDZAENDXRK23NTBQS6
C:20194-RX23WTBQS6

cR2(+3] W] ©
[ ‘ R32
u—:oo;;;

:‘.' o~ ';.
-, L o o
Figure 5.1  Target Board for RX23W Setting for Writing Firmware

4. Start the Renesas Flash Programmer and select "File">"New Project".

& Renesas Flash Programmer V3.08.01 (Free-of-charge Edition) — *

File | Hel
‘' Mew Project...

Open Project...

Save Project

Save |mage File...

Figure 5.2 Writing Firmware to Target Board for RX23w (1)

5. Inthe Create New Project dialog, set the following settings and click Connect button.
Microcontroller:RX200
Project Name:any name
Project Folder: any place
Tool: E2 emulator Lite
Interface: FINE
Power: None

Es Create New Project — X

Project Information

Microcantraller 200

Praject thrx 23w

N

Praject Fal C¥ble¥workzpace Browse...

Communication

ﬁo: E2 emulator Lite ~ Interface: |FIMNE >

Tool Details.. Mum: AutoSelect Power: Mone

L oonnest 2 | Cancel
Figure 5.3  Writing Firmware to Target Board for RX23w (2)

RO1AN5700EJO101 Rev.1.01 Page 22 of 55
15. Oct, 2021 RENESAS



Bluetooth Low Energy Smartphone Application Example TryBT for Android

6. Configuration steps complete when "Operation completed" is displayed.

7. Specify the following firmware included in the folder of step2 and click Start button.
Program File: mot/ble_demo_tbrx23w_profile_server_preinstall_20191009.mot

£ Renesas Flash Programmer V3.08.01 (Free-of-charge Edition) — ¥

Eile  Device Information  Help

n : Operation Settines  Block Settings  Flash Options  Connect Settings  Unique Code

Project nformation
Gurrent Project: th rx2 3w rp)
Microcontrallet: RA200 Series Endiar: | Littl= ~

Program File

C¥ble¥motéble_demo_thrx 23w profile_server_preinstall_20191009 mot ‘ Browege... ’

GRC-32: 10C1F 345

Flash Operation
Eraze > Program > Werify

o>

Figure 5.4  Writing Firmware to Target Board for RX23w (3)

8. "Operation completed" will be displayed after writing a firmware.
9. Detach Target Board for RX23W from PC.

10. When you run the firmware, change the ESW 1-2 to OFF and connect the CN5 connector to PC via
USB cable.

Figure 5.5 Target Board for RX23W Setting for Running Firmware
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6. Basic Operation of TryBT

Here is an example of using the Target Board for RX23W as the evaluation board.

6.1 Device List Screen

When the app is launched, Device List screen is displayed. This screen shows a list of connectable devices
and its connection status.

Target Board for RX23W is displayed as "RBLE-DEV" in Device List Screen. Tapping "RBLE-DEV" will
establish a connection to Target Board for RX23W and display Connected Device Detail Screen.

O & :
Filter . NO FILTER | Sart NO SORT
& 34 22:6207:30EE63 >
-98 09:16:18:AF31:7E >
>
-97 55:4E:32:6C:22.ES >
98 1D-C5:30:AB:7C:28 >
98 1DAEDCIEDESA >
94 0BOSFEDESTIC >
90 3B6EIETA20:9A >
101 21:EF.D9.DF2B:04 >

Figure 6.1  Device List Screen (1)

Filtering devices can be performed by selecting Filter type.

O &
‘ Filter NO FILTER ’th NO SORT
? -34 22:62:07:30:EE:63 >
68 09:16°1B-AF 31-TE > Select filter type
@® Nofilter
% 49 RELEDEV >
O RSSI>-30dBm
07 554E326022E5 > O RSS| ->-67 dBm
O RSSI->-70dBm
-98 1D:C5:30:AB:70:28 >
O Rssl->-80dBm
98 1D:AE0GOEDESA > O BD ADDR:
74:90:50:***(Renesas)
94 0B:05F3DEETIC >
99 3BBEIETA20:9A >
101 21EFDIDF2E04 >

Figure 6.2  Device List Screen (2)
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Order of the device list can be specified by selecting Sort order.

Filter NO FILTER SD< NO SORT >
? -34 22:62:07:30:EE:63 >
-88 09:181B:AF:31:7E >
% -49 RBLE-DEV >
Select sort order
97 554E32:6C2ZES > @ No sort
(O  Sort by RSSI(Descending)
98 1D:CE:30AB7C28 >
98 1D:AE0C9EDE5A >
-94 0B:05:F3:DEB71C >
-99 3B:6E:3E:74:20:0A >
-101 21:EF:DO:DF:2B:04 >

Figure 6.3  Device List Screen (3)

Device list is reloaded by tapping Reload button.

;

Filter | NO FILTER . Sort NO SORT

& 34 22620730EE63 >
28 09:16:1B:AF 31 7E >

% 49 RBLEDEV >
07 S5AEIDEC2DES >
98 1D-C5:30:AB7C:28 >
98 1DAEDCIEDESA >
94 0BOSFEDEEFIC >
99 3BSEIETAZ00A >
101 21:EF DIDF2ZB04 >

Figure 6.4  Device List Screen (4)
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Tapping setting button will display "Register UUID name" and "Bluetooth Settings".

Service Name of GATT Profile and its UUID can be registered by selecting "Register UUID name". Service
name registered is displayed in Detailed Information of Connected Device Detail Screen. Note that only one

UUID can be registered in this setting. For display example, see Figure 6.11.

UUIDs of Service implemented in Target Board for RX23W are shown below.

To display Service Name implemented in Target Board for RX23W, register any of the following

combinations of UUID and Service Name.

00001800-0000-1000-8000-00805f9b34fb: GAP Service
00001801-0000-1000-8000-00805f9b34fb: GATT Service
58831926-5f05-4267-ab01-b4968e8efce0: LED Switch Service

Menu X
Fier NOFILTER | Sort NO SORT } >
Register UUID name >

% -34 22:62:07:30:EE:63 >

Bluetooth Settings >

-98 09:16:1B:AF31.7E >

@ -49 RELEDEV >
Register UUID name

07 55:4E.32:6C:22:E5 > uuiD

68e8efcel

58831926-5f05-4267-ab01-b49

name LED Switch Service|

58 1D:05:3D:AB70:28 >

CANCEL

98 1D:AE OC.9E DE 5 >
04 DBO5FIDEBTIC >
00 386EAET4200A >

101 21:EF-D9.DF:2B:04 >

Figure 6.5 Device List Screen (5)

OK
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Bluetooth Setting screen of OS can be displayed by selecting "Bluetooth Settings".

Menu X <& Connected devices a @

Filter . NO FILTER | Sort NO SORT ) o .
Register UUID name > + air new device

o R R > PREVIOUSLY CONNECTED DEVICES
Bluetooth Settings >
% RBLE-DEV ]

98 D9:16/1B:AFI1TE >
> See all
% -49 RELEDEV >
Connection preferences
Bluetooth, driving mode, NFC
97 554E3260:22E5 >
@ Visible as “Pixel 3a" to other devices
-98 1D:C5:3D:AB7C28 >
98 1D:AE OC9E DE5A >
-94 DB0SFIDEBTIC >
09 3BISEBET420:9A >
101 21EFDI.DF28:04 > e U e
Figure 6.6  Device List Screen (6)
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TryBT for Android

6.2 Connected Device Detail Screen

Connected Device Detail Screen shows the connection status of Target Board for RX23W.

"CONNECTED" indicates the board is connected. Tapping this will terminate this connection. Similarly,
"DISCONNECTED" indicates the board is disconnected. Tapping this will establish a connection again.

< OoO®: < OO %:
RBLE-DEV RBLE-DEV
s v
< « <
Select demo Select demo

V7 il

LED Lights up Random number

LED Lights up Random number

Figure 6.7  Connected Device Detail Screen (1)

Tapping the LED Lights up button will display the Light Demo Screen. To go back to the Connected Device

Detail Screen, tap back button on the top left.

< O@éﬁ%?@

RBLE-DEV

DFIBCI49:8FBAGA

-

v -62
CONNECTED

Select demo

"

LED Lights up

Random number

Vg

100

[msec/c]

Figure 6.8  Connected Device Detail Screen (2)
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TryBT for Android

Tapping the Random number button will display the data demo screen. To go back to the Connected Device

Detail Screen, tap back button on the top left.

< O@i’o}i@

RBLE-DEV

DFBCADFBATA E 2 0 OC
S !

v -62
O 20

Select demo

"

LED Lights up

Figure 6.9  Connection Details Screen (3)

Tapping the Reload button will reload the information of Target Board for RX23W connected.

< @CD{?}E

RBLE-DEV

DFBCI49:BFBAIGA

-

® 62

CONNECTED

Select demo

v, ull

LED Lights up Random number

Figure 6.10  Connection Details Screen (4)
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Tapping the Info button will display detailed information of evaluation board.

<

:

RBLE-DEV

DFIBCI49:8FBASA

=

-

v

CONNECTED

RBLE-DEV

DF.BC:49:8F:BAISA

None

00001800-0000-1000-8000-00805f9b34fh

00002a00-0000-1000-8000-00805f3b34fh
Properties:Read Write

00002a01-0000-1000-8000-00805f9b34fb

Properties:Read
00002a04-0000-1000-8000-00805f9b34fb
Properties Read
00002aa6-0000-1000-8000-00805f9b34fb

Properties:Read

Tapping setting button will display "Create bond" and "Bluetooth Settings".

Select demo

v ulll

LED Lights up

Figure 6.11

Random number

Properties:Read
00001801-0000-1000-8000-00805f9b34fb
00002a05-0000-1000-8000-00805f9b34fb

Properties:Indicate

LED Switch Service
58837f57-5f05-4267-ab01-b4968e8efced
Properties:Notify

00002ac9-0000-1000-8000-00805f9b34fb

58830321-5f05-4267-ab01-b4968e8efcel

Properties:Read Write

Connection Details Screen (5)

Bluetooth Setting screen of Android OS can be displayed by selecting "Bluetooth Settings".

< O Menu X
RBLE-DEV Create hond >

DFBCA9:8F BAGA
Bluetooth Settings >

-

CONNECTED

Select demo

v il

LED Lights up Random number

Figure 6.12

e

+

Connected devices

Pair new device

PREVIOUSLY CONNECTED DEVICES

RBLE-DEV

See all

Connection preferences
Bluetooth, driving mode, NFC

Visible as “Pixel 3a" to other devices

Connection Details Screen (6)

Qa ®
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TryBT for Android

Pairing will be performed by selecting "Create bond".

< O

DF.BC.49:8FBA9A

a Bluetooth Settings
". -62

CONNECTED

Select demo

v ulll

LED Lights up Random number

Figure 6.13  Connection Details Screen (7)

NOTE: After paring, RX23W stores bonding information to Data Flash memory. When the bonding
information in Data Flash memory is deleted by rewriting a firmware to Target Board for RX23W, it is
possible that TryBT becomes unable to reconnect to Target Board for RX23W. In the case that bonding

information is deleted, delete bonding information stored in Android device too.

Deleting bonding information in Android device can be performed in Bluetooth Setting Screen of Android OS.

& Connected devices aQa @
-+ Pair new device

PREVIOUSLY CONNECTED DEVICES

%  RBLE-DEV

> See all

Connection preferences
Bluetooth, driving mode, NFC

@ Visible as “Pixel 3a" to other devices

Figure 6.14  Bluetooth Setting Screen of Android OS
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6.3 Light Demo Screen
Light Demo screen can operate the LED blinking of Target Board for RX23W LED.

———
00000 2
00000 i3
e

: Osiuyy - ° @
00000000000000 i27.
00000000000000 |3

00000000] [000000):
TN T R VI AR R AT AT AR AT

BI -

Specify the blinking interval in milliseconds by using text edit or the slider. (100ms to 10000ms)

<

Vg

[msec/c]

Figure 6.16  Light Demo Screen (1)
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Vg

1000 [msec/c]

Switch on and off by tapping the power button.
<

5

Figure 6.17  Light Demo Screen (2)

TryBT has Customization Mode that can change icon and graph color dynamically. When you tap the pen
mark near lamp icon, TryBT changes into Customization Mode and the lamp icon can be changed.

< <
Select icon
] -
~ 0 - :
W-
1000 [msec/c] 1000 [msec/c]
. > & 3 e
Figure 6.18  Light Demo Screen (3)
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6.4 Data Demo Screen
Data Demo screen generates a randomized number and displays temperature, humidity, and graph each
time the switch on the Target Board for RX23W is pressed. The graph stores up to ten data points.

,OOOOOOOOOOOOOO 20
» OOO0O0O0O000000Q0O0
—_—

RTKSRXZBWOCDOODOBJ Rev.A

esas O .
I mmemurm Q -

b Ri13
o o @°"°

o o
: ey e
0000000000000 0 "L;
OOOOOOOOOOOOOO 128
AEALAZ A3

Figue 6.19 User SW|tch on Target Board for RX23W

W value

Figure 6.20 Data Demo Screen (1)
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Graph format can be switched among bar graph, line graph, and pie chart.

<

Figure 6.21 Data Demo Screen (2)

When you tap the pen mark near thermometer and hygrometer icons, TryBT changes into Customization
Mode and thermometer and hygrometer icons can be changed.

< <
mg o 32°C |: .A 32°C
©®p 11 &: 11cC
111 & ‘ 1] &
Figure 6.22  Data Demo Screen (3)
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When you tap the pen mark near the graph, TryBT changes into Customization Mode and color of the graph

can be changed.

<

pre—
pre—
W
N
o
O

«

CANCEL

Figure 6.23 Data Demo Screen (4)
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7. Customizing TryBT

This chapter describes how to change application title, splash screen, and Icon data as well as how to
enable/disable customization mode of TryBT. When you customize software implementation of TryBT, also
refer to description regarding TryBT project described in the following chapters.

7.1 Customizing Application Title
The title of this application can be changed.

1. Open the TryBT project in Android Studio. Set the upper-left pane of the screen to "Android" and
double-click "app->manifests>AndroidManifest.xml" to open it.

File Edit View Mavigate Code Analyze Refa

MyApplication ~ app  src - main e AndroidManife

b Android) = E:} = o -
=
& app
I .
- manj
we AndroidManifestxml
E. java
= com.example.myapplication
= e MainArtivite

Figure 7.1  Customizing Application Title (1)

2. Changing the android:label attribute of the application tag in AndroidManifest.xml will change the title of
the app.

File Edit View MNavigate Code Analyze Refactor Build Run Tools VC5 Window Help My Application - AndroidManifestxml [My_Application.app] - A

MyApplication  app  src - main e AndroidManifestxml

g Android = 5:3 = 2 — | = activity_main.xml £ MainActivity.kt we AndroidManifestxml

E app <?xml version="1.8" encoding="utf-8"2>

:' manifests <manifest xmlns:android="http://schemas.android.com/apk/res/android"

we AndroidManifestxml package="com.example.myapplication™>

E. java

= com.example.myapplication <application

% ¢ MainActivity android:allowBackup="true"

= com.example.myapplication (androidTes 7 B android icon panlic launcher”

E com.example.myapplication (test)

S res m android:roundIcon="fmipmap/ic_launcher_round"”
@ Gradle Scripts android:supportsRtl="true"

android:theme="fstyle/Theme.MyApplication">
<activity android:name=".MainActivity">
<intent-filter>

<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>

< J’_man:i.f est)l

Figure 7.2  Customizing Application Title (2)

3. Re-install the application by the steps described in the Chapter 4.
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7.2 Customizing Splash Screen
Splash screen can be changed.

RENESAS

BIG IDEAS FOR EVERY SPACE

Figure 7.3  Customizing Splash Screen

1. Open the TryBT project in Android Studio. Set the upper-left pane of the screen to "Android" and
change "res—>drawable—>splash_background.png" and "res—>drawable—>splash_logo.png".

NOTE: Set the resolution of splash_background.png to 1080x2160 and the resolution of
splash_logo.png to 860x287.

2. Re-install the application by the steps described in the Chapter 4.
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7.3 Customizing Icon Data on the Demo Screen

Customizable icon on the Light Demo screen and Data Demo screen can be changed.

NOTE: Up to nine icons.

NOTE: Prepare png format icons with a resolution of up to 200x200.

1. Open the TryBT project in Android Studio. Set the upper-left pane of the screen to "Android" and open
"res"->"drawable".

2. Replace icon01.png to icon09.png with the icons you prepared.

3. Re-install the application by the steps described in the Chapter 4.

7.4 Enabling/Disabling Customization Mode
This application has a customization mode that can be changed such as icons while the application is
running.
1. Open the TryBT project in Android Studio. Set the upper-left pane of the screen to "Android" and
double-click "res>values>values.xml" to open.
2. Change the "is_customize_mode" attribute value in values.xml to either true or false.
true: Enable Customize mode
false: Disable Customize mode
File Edit View MNavigate Code Analyze Refactor Build Run Tools VIS Window Help My Application - values.xml [My_Application.app] -

MyApplication  app src main @ res  values gy valuesxml

= B = W — & activity_mainxml S MainActivity.kt wr AndroidManifestxml s valuesxml
= app <?xml version="1.8" encoding="utf-8"2>
: manifests <resources’

we AndroidManifestxoml
java qml name="1is_customize_mode"> tr‘ue(!boaiD
com.example.myapplication </resources:
O MainActivity

com.example.myapplication (androidTes

com.example.myapplication (test)

** Resource Manager

res
drawable
& ic_launcher_background.xml
as ic_launcher_foreground.xml (v24)
layout
mipmap
values
as colorsxml
25 Strings.xml
thej ]

& Gradle Scripts

Figure 7.4 Enabling/Disabling Customization Mode

3. Re-install the application by the steps described in the Chapter 4.
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8. File Composition of TryBT

Folder and File Composition of TryBT is shown below. build.gradle, AndroidManifest.xml, and kt files are
described in this chapter.

Regarding Android Project overview, also refer to https://developer.android.com/studio/projects?hi=en.

TryBT/

| .gitignore
build.gradle
gradle.properties
gradlew
gradlew.bat
settings.gradle

|  .gitignore

| build.gradle

| google-services.json
| proguard-rules.pro

|

trybtkeystore

I

+---1ibs/

+---src/
+---androidTest/
+---main/

| |  AndroidManifest.xml

|

+---java/

|  +---com/

+---renesas/

+---trybt/

|  MainApplication.kt
| MyFirebaseMessagingService.kt
|  SplashActivity.kt

| |  AppSettingManager.kt

|

+---bluetoothDetail/

| BluetoothDetailActivity.kt

| BluetoothDeviceInfoActivity.kt

|

+---bluetoothlList/

| BluetoothListActivity.kt
BluetoothListAdapter.kt
BluetoothListFilterDialogFragment.kt
BluetoothListSortDialogFragment.kt
BluetoothUUIDDialogFragment.kt

--colorPicker/
ColorPickerDialogFragment.kt

IconSelectDialogFragment.kt
IconSelectPageAdapter.kt

|

|

|

|

|

+ -

|

|
+---iconSelect/
|

|

|
+---lightsUpDemo/

| LightsUpDemoActivity.kt
|

+---menu/
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I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
+

+---res/

+---test/

---gradle/

|

|

|

|
-
|

|
+---setting/
|

|

|
+

I
|
|
I
I
I
I
I
I
I
I
I
I
I
+

---util/

TryBTUtil.kt

MenuInfo.kt
MenuListActivity.kt
MenuListAdapter.kt

--randomNumberDemo/
RandomNumberDemoActivity.kt

---versionInfo/
VersionInfoActivity.kt

BluetoothDetailSettingActivity.kt
BluetoothListSettingActivity.kt

Figure 8.1 Folder and File Composition of TryBT
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8.1 About build.gradle

build.gradle is a file to set build configurations of TryBT. There are two build.gradle: one is for a project and
the other is for a module.

8.1.1 ./build.gradle (for project)

Build configurations of the whole project is described in this file. It is usually used when there are multiple
modules such as app and/or library in a project. TryBT project includes only one app, so its build
configuration leaves most of default configurations.

8.1.2 ./app/build.gradle (for module)

Each build configuration for app and library can be described in this file when there are multiple modules in a
project. TryBT describes a build configuration for one app to it. Major configuration items are as follows.

Table 8-1 Attributes of build.gradle

Attribute Description
compileSdkVersion Android SDK version for building app is specified by API level.
e.g.) 29

Note: Specify API level greater than or equal to the level specified by
minSdkVersion.

For Android SDK version and API level, refer to the following web page.
https://developer.android.com/studio/releases/platforms?hl=en
buildToolsVersion Build tool version is specified.

e.g.) "29.0.3"

For build tool version, refer to the following web page.
https://developer.android.com/studio/releases/build-tools?hl=en

defaultConfig applicationld Application ID is specified. Usually, a company domain name
of inverse order followed by an app name is used.

e.g.) "com.renesas.trybt"

minSdkVersion Minimum API level that is supported by app is specified.
e.g.) 23

versionCode Version of app is specified by a serial number. This is not
shown to users.

e.g.)?2

versionName Version of app for showing to users is specified by a string.
e.g.) "1.0.0

dependencies implementation | External libraries used by a project are specified.

e.g.) '‘com.google.firebase:firebase-analytics-ktx'
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8.2 About ./Japp/src/main/AndroidManifest.xml
AndroidManifest.xml is a file to define TryBT's screen composition and necessary permissions.

Table 8-2 Attributes of AndroidManifest.xml

Attribute Description

users-permission | android:name Necessary permissions from OS such as Bluetooth and
Internet Access are specified.

e.g.) "android.permission.BLUETOOTH"

application android:name Deriving class from android.app.Application for controlling the
whole app is specified.

e.g.) ".MainApplication"

android:icon Icon of app is specified. Icon is placed to mipmap folder or
drawable folder.

e.g.) "@mipmapl/ic_launcher"

android:label Application name is specified. Application name described in
string.xml is referred.

e.g.) "@string/app_name"

activity android:name Activities used in app are declared.

e.g.) "ui.menu.MenuListActivity"

NOTE: If screen is added without declaring its activity, app
might crash.
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8.3 About folder composition and .kt files in ./app/src/main/java

Logic of TryBT is implemented by Kotlin language, and its file extension is .kt. Usually, single class is
implemented in each kt file, and each file name is same as class name.

kt files are managed by a group called as package. Each package is included in ./app/src/main/java folder. In
the case that package name is com.renesas.trybt.ui.bluetoothDetalil, its package folder is
com/renesas/trybt/ui/bluetoothDetail.

This section describes overview of class implemented in each file.

e com.renesas.trybt package
This package contains classes to manage a lifecycle of TryBT.

Table 8-3 Classes in com.renesas.trybt

Class Description
MainApplication This class manages lifecycle of the whole app. MainApplication
of TryBT also manages status change events of Bluetooth device.

MyFirebaseMessagingService | This class describes processing for push notification.
SplashActivity This class describes splash screen.

e com.renesas.trybt.ui package
This package contains packages and classes for each screen of TryBT.

Table 8-4 Classes in com.renesas.trybt.ui

Class Description
AppSettingManager This class stores and reads information of each screen such as sorting
setting.

e com.renesas.trybt.ui.bluetoothDetail package
This package contains classes related to Connected Device Detail Screen.

Table 8-5 Classes in com.renesas.trybt.ui.bluetoothDetail

Class Description

BluetoothDetailActivity This class defines processing for Connected Device Detail
Screen.

BluetoothDeviceInfoActivity This class defines processing for Device Information Screen.

e com.renesas.trybt.ui.bluetoothList package
This package contains classes related to Device List Screen.

Table 8-6 Classes in com.renesas.trybt.ui.bluetoothList

Class Description

BluetoothListActivity This class defines processing for Device List Screen.

BluetoothListAdapter This class defines cell of each device in a table of Device
List Screen.

BluetoothListFilterDialogFragment | This class defines processing for Filter Dialog of Device
List.

BluetoothListSortDialogFragment This class defines processing for Sort Dialog of Device List.

BluetoothUUIDDialogFragment This class defines processing for UUID Registration Dialog
of Device List.
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e com.renesas.trybt.ui.colorPicker package

This package contains a picker class to select color used in Connected Device Detail Screen.

Table 8-7 Classes in com.renesas.trybt.ui.colorPicker

Class

Description

ColorPickerDialogFragment

This class defines Picker Dialog to select color.

e com.renesas.trybt.ui.iconSelect package

This package contains classes to select icon used in some screens.

Table 8-8 Classes in com.renesas.trybt.ui.iconSelect

Class

Description

IconSelectDialogFragment

This class defines Icon Select Dialog.

IconSelectPageAdapter

This class defines a layout of each icon in Icon Select Dialog.

e com.renesas.trybt.ui.ligthsUpDemo package

This package contains a class for Light Demo Screen.

Table 8-9 Classes in com.renesas.trybt.ui.lightsUpDemo

Class

Description

LightsUpDemoActivity

This class defines Light Demo Screen.

e com.renesas.trybt.ui.menu package

This package contains classes for Menu List Screen.

Table 8-10 Classes in com.renesas.trybt.ui.menu

Class Description

MenuListActivity This class defines Menu List Screen.
MenulListAdapter This class defines description of each menu.
MenuInfo This class defines description element of each menu.

e com.renesas.trybt.ui.randomNumberDemo package

This package contains a class for Data Demo Screen.

Table 8-11 Classes in com.renesas.trybt.ui.randomNumberDemo

Class

Description

RandomNumberDemoActivity

This class defines Data Demo Screen.

e com.renesas.trybt.ui.setting package

This package contains classes for some setting screens.

Table 8-12 Classes in com.renesas.trybt.ui.setting

Class

Description

BluetoothDetailSettingActivity

Screen.

This class a setting screen for Connected Device Detall

BluetoothListSettingActivity

This class a setting screen for Device List Screen.

RO1AN5700EJO101 Rev.1.01
15. Oct, 2021

RENESAS

Page 45 of 55



Bluetooth Low Energy Smartphone Application Example TryBT for Android

e com.renesas.trybt.ui.versioninfo package
This package contains a class for Version Information Screen.

Table 8-13 Classes in com.renesas.trybt.ui.versioninfo

Class Description
VersionInfoActivity This class defines Version Information Screen.

e com.renesas.trybt.util package
This package contains a utility class.

Table 8-14 Classes in com.renesas.trybt.util

Class Description
TryBTUtil This class defines generic processing such as decisioning antenna icon in
accordance with RSSI value.
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9. Screen Transition of TryBT

Screen and class transition of TryBT is shown below.

opt

BluetoothListActivity class

Device List Screen
Device is selected

register UUID
BluetoothUUIDDialogFragment class

Sort Dialog

Select Filtering

select fiter type

BluetoothListFilterDialogFragment class

Select Sorting
Filter Dialog

Register ULND name
6 5415 428 ki s

BluetoothListSortDialogFragment class

UUID Registration
Dialog

BluetoothDetailActivity class

[SRoR

Xisilay Device Information
BluetoothDeviceInfoActivity class

RBLE-DEV

_—
= o

CONNECTED

Select demo

Connected Device Detail
Screen

Data Demo is Selected
Device Information

Light Demo is Selected
Screen
LightUpDemoActivity class RandomNumberDemoActivity class
l:  20c
©: 20cC
-

S

©

Light Demo Screen

Data Demo Screen

Figure 9.1 Screen and Class Transition of TryBT
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10. Bluetooth communication of TryBT
This chapter describes Bluetooth usage of TryBT.

10.1 Enabling Bluetooth and Checking Fine Location Permission of Android device

BluetoothListActivity class checks if Bluetooth of Android device is enabled. When Bluetooth is
disabled, this class displays a screen to enable Bluetooth.

Fine Location permission is also required to use Bluetooth. BluetoothListActivity class checks Fine
Location permission of the app when Bluetooth is enabled.

An instance variable mBluetoothAdapter of BluetoothAdapter class to scan devices is defined.

: BluetoothAdapter? =

Figure 10.1 BluetoothListActivity.kt (1)

The instance variable mBluetoothAdapter is initialized by onCreate method.

onCreate(savedInstanceState: Bundle?) {
.onCreate(savedInstanceState)

bluetoothManager = getSystemService(Context. BluetoothManager
= bluetoothManager.

(

Toast.makeText ( ) .show()
finish()

Figure 10.2 BluetoothListActivity.kt (2)

Bluetooth permission and Fine Location permission are checked by onResume method each time Device List
Screen is displayed.

onResume() {
.onResume()

requestBluetoothFeature()
checkPermission()

Figure 10.3 BluetoothListActivity.kt (3)

If BluetoothAdapter class cannot be generated, system settings to enable Bluetooth is launched by
Intent.

requestBluetoothFeature(){
E &&

btIntent = Intent(BluetoothAdapter.
startActivityForResult(btIntent

}

Figure 10.4 BluetoothListActivity.kt (4)
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When Fine Location permission was granted, Scan starts. When the permission has not been granted, the
permission is requested.

BluetoothListActivity.kt

checkPermission() {
(ContextCompat.checkSelfPermission(

Manifest.permission.

PackageManager.

startScan()
{

requestLocationPermission()

Figure 10.5 BluetoothListActivity.kt (5)
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10.2 Starting Device Scan
BluetoothListActivity class starts Scan by startScan method.

startScan(){

Figure 10.6 BluetoothListActivity.kt (6)

The point is that it is necessary to implement a processing to receive callback for scan result, because
scanning device is performed asynchronously. TryBT implements a callback method to receive scan result in
the same class.

scanner.startScan(mScanFilters,mScanSettings )

Figure 10.7 BluetoothListActivity.kt (7)

The callback method is mLeScanCallback. Device found by scan is added to an instance variable
mDevicelistAdapter.

: ScanCallback = : ScanCallback(){
onScanFailed(errorCode: Int) {
.onScanFailed(errorCode)

onBatchScanResults(results: MutableList<ScanResult>?) {
.onBatchScanResults(results)

onScanResult(callbackType: Int, result: ScanResult?) {
.post {
I'l.addDevice( result!!)
I'l .notifyDataSetChanged()

Figure 10.8 BluetoothListActivity.kt (8)

10.3 Stopping Device Scan
BluetoothListActivity class stops Scan by stopScan method.

stopScan(){

I'l.removeCallbacksAndMessages (

scanner =

scanner.stopScan(

invalidateOptionsMenu()

Figure 10.9 BluetoothListActivity.kt (9)
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10.4 Connecting to Device
BluetoothDetailActivity class establishes a connection to a device by connect method.

connect(){

device =

.btn_reload.

.btn_setting.
.btn_info.
.btn_menu.

application:MainApplication = getApplication() MainApplication
application. =

= device.connectGatt( application.
application. =

Figure 10.10 BluetoothDetailActivity.kt (1)

10.5 Terminating a Connection to Device
BluetoothDetailActivity class disconnects a connection to a device by disconnect method.

disconnect(){

1= null){

.btn_reload.
.btn_setting.
.btn_info.
.btn_menu.
1'1.close()

application: MainApplication = getApplication() MainApplication
application. =

.btn_reload.
.btn_setting.
.btn_info.
.btn_menu.

Figure 10.11 BluetoothDetailActivity.kt (2)
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10.6 Changed Notification of Device Connection Status

When a connection state changes, it is notified by onConnectionStateChange method in
BluetoothDetailActivity class. TryBT controls button status and internal flags in accordance with the

state notified.

onConnectionStateChange (gatt: BluetoothGatt?, status: Int, newState: Int){
application: MainApplication = getApplication() MainApplication

(BluetoothProfile. == newState){
application. =
gatt!!.discoverServices()

runnable = Runnable{

.btn_reload.
.btn_setting.
.btn_info.
.btn_menu.

application: MainApplication = getApplication() MainApplication

(application. = ){
= application.
- 11
= 1,

= + 0l o

.setImageResource(
TryBTUtil.createlLargeRssiImageId(

I'l.post(runnable)

(BluetoothProfile. == newState){
application.

Figure 10.12 BluetoothDetailActivity.kt (3)
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10.7 Service Discovery of Devices and Moving to Demo Screens

BluetoothDetailActivity class checks if a connected device supports the GATT services that are used
for Light Demo and Data Demo of TryBT. TryBT gets a GATT service each time a push event of Lights
Demo button or Graph Demo button is notified. If this class cannot get a GATT service, it displays error
message.

.setOnClickListener {

service = I'l. getService(UUID. fromString(getString(R.string.
(service == ){
Toast.makeText ( getString(R.string. ),Toast.

{
bleChar = service.getCharacteristic(UUID.fromString(MainApplication.

(bleChar == ){
Toast.makeText ( getString(R.string. ),Toast. ) .show()

{
intent = Intent( LightsUpDemoActivity:: . )
application:MainApplication = getApplication() MainApplication

application.
application.
startActivity(intent)

Figure 10.13 BluetoothDetailActivity.kt (4)

.setOnClickListener {

service = I'l . getService(UUID. fromString(getString(R.string. )))
(service == ){
Toast.makeText( getString(R.string. ), Toast. ) .show()

bleChar = service.getCharacteristic(UUID.fromString(MainApplication. )
(bleChar == ){
Toast.makeText( getString(R.string. ), Toast. ) .show()

{

application:MainApplication = getApplication() MainApplication
application. =
application. =

intent = Intent( RandomNumberDemoActivity::
startActivity(intent)

Figure 10.14 BluetoothDetailActivity.kt (5)
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10.8 Change Blink Interval of LED on Evaluation board

LightUpDemoActivity class sets BLE blink interval input from light demo screen to the evaluation board by
write method.

write(){

convertValue = convertSeekBarValueBoardValue(
byteValue = convertValue.toByte()

service = I'l.getService(UUID. fromString(getString(R.string.
(service == ){
Toast.makeText ( getString(R.string. ),Toast.

bleChar = service.getCharacteristic(UUID.fromString(MainApplication.
(bleChar == ){
Toast.makeText ( getString(R.string. ),Toast.

)
bleChar.setValue(byteArrayOf (byteValue))

{
bleChar.setValue(byteArrayOf(9))

I'l.writeCharacteristic(bleChar)
(e:NumberFormatException){

Toast.makeText (
getString(R.string.

Figure 10.15 LightsUpDemoActivity.kt

10.9 Notification from switch on Evaluation board

When switch on the evaluation board is pushed, it is notified by onCharacteristicChanged method of
MainApplication class. When receiving a notification, Data Demo of TryBT generates randomized number

and updates graph.

onCharacteristicChanged(
gatt: BluetoothGatt?

characteristic: BluetoothGattCharacteristic?

) 1

Figure 10.16 MainApplication.kt
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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 I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and 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 V. (Max.) and Viu (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 LSI 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.
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(Notel)

(Note2)

Corporate Headquarters

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

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

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

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

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

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.

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