LENESAS APPLICATION NOTE

i RO1AN3859EJ0113
RX Famlly Rev.1.13
RX Driver Package Ver.1.13 Oct 20, 2017

Introduction
This document is the RX Family RX Driver Package User’s Manual, version 1.13.

This User’s Manual describes basic structures, features and usage of RX Driver Package applications, and about the
sample application program using the FIT modules included in this package.

Note that older versions of the RX Driver Package can be obtained by clicking the “Sample Code” link after accessing
the following URL.

RX Driver Package webpage: https://www.renesas.com/rdp

Target Devices

RX110, RX111, RX113, RX130 Group

RX210, RX230, RX231, RX23T, RX24T, RX24U Group
RX63N, RX64M, RX65N, RX651 Group

RX71M Group

For Evaluation board, Renesas Starter Kit is used.

When using this application note with your product, careful evaluation is recommended.

And when using this application note with other Renesas MCUs, careful evaluation is recommended after making
modifications to comply with the alternate MCU.

Version of e2 studio Used for Operation Confirmation
Operation of the RX Driver Package has been confirmed on e? studio V.6.0.0.

The RX Driver Package can be obtained from within e? studio. Instructions are provided in section 4, Usage.

Related Documents

e RX Family Board Support Package Module Using Firmware Integration Technology (ROLAN1685EJ)
e Firmware Integration Technology User’s Manual (RO1AN1833EU)

e RX Family Adding Firmware Integration Technology Modules to Projects (RO1LAN1723EU)

e RX Family Adding Firmware Integration Technology Modules to CS+ Projects (ROLAN1826EJ)

e The User’s Manual provided with the RX Driver Package Application.
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1. Overview

1.1 Applicability
This User’s Manual applies to the RX Family RX Driver Package, version 1.13.

1.2 Operating Environment
This package runs under the operating environment described below.

Table 1-1 Operating Environment

Item Contents

Integrated development Renesas Electronics e? studio V6.0.0

environment

C compiler Renesas Electronics C/C++ compiler for RX Family V.2.07.00

Compiler options: The integrated development environment default settings
are used, with the following option added.

-lang = c99
Endian order Big-endian/Little-endian
RDP version Ver. 1.13
Board used Renesas Starter Kit for RX64M (product No.: ROK50564MSxxxBE)

Renesas Starter Kit for RX231 (product No.: ROK505231SxxxBE)
Renesas Starter Kit for RX130-512KB (product No.: RTK5051308SxxxxxBE)
Renesas Starter Kit for RX65N-2MB (product No.: RTK50565N2SxxxxxBE)
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2. About RX Driver Package

The RX Driver Package is a software platform (framework) that combines the following modules to be required for
development in a single package. Since the package contains multiple modules, you can start developing immediately
without having to obtain each module separately.

Board Support Package (BSP) module

FIT peripheral function modules (free version)

FIT middleware modules (free version)

FIT interface modules

You can develop the user application layer with ease by using the Sample Application Program (RX Driver Package
Application) which utilizes the RX Driver Package.

21 System Structure

The figure below shows the system structure of the RX Driver Package.

RX Driver Package Application

e? studio
project
RX Driver _ y
Middleware
PaCkage (FIT Module) ]
e2? studio
A 4
Driver interface ]
(FIT Module)
Category CC-RX
\ 4 ) 4 Y
[ Interface ][Middleware] [ . i . . . i . . L__GLEE__'
Device Driver Device Driver Device Driver Device Driver l"------"l
Device (FIT Module) || (FIT Module) || (FIT Module) || (FIT Module) L__I_»ﬂ\_R___l
[ Driver ][ o ]
components f Board Support Package utzz?
———————— S (BSP Module)
1
i 1
: Options ,I \ J
[P, A ——— h 4 l
I' Third party evaluation | . Emulator
:\ board } Renesas Starter Kit (E1, E20, etc)‘

Figure 2-1 System Structure
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2.2 RX Driver Package Features
The RX Driver Package has the following features.

(@ Select Necessary Modules and Start Developing Immediately the Application Program

You can easily build a system simply by selecting the modules you need from the package. After that, all you have to
do is develop the application program.

RX Driver Package
Middleware
QSPI/SPIFlash

[ ST ][ memory ]l (mf:?’.:-"mv) I
[(m;c'rim[ HTTP Server ]m[ SPIEEPROM ][ XC EEPROM ]
User System (Server System)

Interface
i )
M35-T4-Tiny File Driver ) 1 L
I/F Conversion || Module for Mflﬂ;omriver ] Application ;
Module Server 12 N

RX Driver
Package

Device Driver

p ~
.- FAT File System
Communication (M3S-TFAT-Tiny)

[ sl ][ SCIF ][ Simple 12 ][ USB BASIC ][ USB HCDC ][ USB PMSC ][ USB PHID ] ETHERC ] CAN

[ me [ e ][ ase ][ usshmsc ][ uss rio |(usseeoc | oa ][ epTec J( rscan ]

Middleware

Interface

PN |
GPIO || MPC )
evice
Driver

Analog Unique ID Sound/Audio | LCDC System -
| DAC | Unique ID SRC @

O
-1
@
«Q
]
HIIIQ

Timer Memory | Safety Image capture | Other
(s )
[ Board Support Package ]

Figure 2-2 An Example of System Build

(b) Freeto Use

All the modules included in the RX Driver Package can be used free of charge. Free versions of middleware modules
such as TCP/IP and file system are included.

(c) Can Upgrade to Paid Versions of Modules

The free versions of modules in the RX Driver Package can be replaced with commercial (paid) versions. By using a
commercial (paid) version, all the functionality of the module will be available, as well as support about a commercial
version.

For commercial version (paid) modules, see 6.1 for separate purchase.

(d) Check Operation Including User Application

The RX Driver Package Application is provided as a sample user application that uses the RX Driver Package. The RX
Driver Package Application consists of programs for operating each module in the RX Driver Package, and the project
files for building the programs. It enables you to start checking the operation of your user application immediately.
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3. Structure of the RX Family RX Driver Package

3.1 Folder Structure
The folder structure used in this package is shown below.

When the ZIP file for this package is downloaded from the Renesas web site and decompressed, a folder of the same
name will be present and it will contain a FITModules folder, a reference_documents folder, and this document.

The FITModules folder contains the Firmware Integration Technology (FIT) modules shown in Table 3-1, Table 3-2,
Table 3-3 (as ZIP files and XML files). For the FIT module supporting pin setting function, MDF file is contained.

The reference_documents folder contains the documentation for using this package in various development

|

RX Family RX Driver Package ZIP file
(an_r01an3859****** ryx.zip)

l

an_r01an3859%**xxx ry fit

FITModules reference_documents(nete Application Note
— (r01an3859** ****_nxpdf)
| | (This document)
@ | ziP | s | POF | | _POF |
FIT Module MDF FIT Module XML FIT Module ZIP file Adding Firmware Adding Firmware Renesas e2studio
(r_**F_yx *kmdf) (R _vE R i) (r_***_v*** zip)  Integration Technology Integration Technology  Smart Configurator User Guide
Modules to Projects Modules to CS+ Projects (r20an0451¥**¥%%%_ry pdf)
(r01an1723****%% ¢ pdf) (r01an1826***&** _ry pdf)

Note.: ja folder and en folder are included. The manuals are written in Japanese and English

Figure 3-1 Folder Structure of the RX Family RX Driver Package
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3.2 FIT Modules

The table below lists the FIT modules included in this package.

After the release of RX Family RX Driver Package Ver.1.12 (RO1AN3651), many Firmware Integration Technology
(FIT) modules have been updated. Differences from Family RX Driver Package Ver.1.12 are shown in Table 3-1, Table

3-2 and Table 3-3.

The meaning of the terms shown in differences columns are as follows:

Updated contents differ depending on the driver used. Check with the driver's

“Same” Includes the same module as previous.
“Updated” Includes updated modules.

document.
“Added” Includes the added modules this time.

(1) Board Support Package (BSP)
Table 3-1 Board Support Package (BSP)

Module FIT Module Name Rev  Update
Information
Board Support Package (BSP) r_bsp 3.60 Updated
(2) Device Driver
Table 3-2 Device Driver
Module FIT Module Name Rev Update
Information
Voltage Detection Circuit (LVD) r_lvd_rx 2.30 Updated
Low Power Consumption (LPC) r_lpc_rx 1.40 Same
Battery Backup (VBATT) r_vbatt_rx 1.01 Same
Interrupt Controller (IRQ) r_irg_rx 2.20 Updated
Data Transfer Controller (DTC) r_dtc_rx 2.08 Updated
DMA Controller (DMAC) r_dmaca_rx 1.05 Updated
1/0 Ports (GPIO) r_gpio_rx 2.30 Updated
Multi-Function Pin Controller (MPC) r_mpc_rx 2.30 Updated
Compare Match Timer (CMT) r_cmt_rx 3.20 Updated
Compare Match Timer W (CMTW) r_cmtw_rx 1.30 Updated
Real-Time Clock (RTC) r_rtc_rx 2.71  Updated
Low Power Timer (LPT) r_lpt_rx 1.20 Updated
Independent Watchdog Timer (IWDT) r_iwdt_rx 1.80 Updated
Watchdog Timer (WDT) r_wdt_rx 1.10 Updated
Serial Communications Interface (SCI: Asynchronous/Clock r_sci_rx 2.00 Updated
Synchronous)
Serial Communications Interface with FIFO (SCI: Asynchronous/Clock r_scif_rx 1.20 Added
Synchronous)
Serial Communications Interface with FIFO (SCIF: Device Driver for r_scifa_smstr_rx 1.09 Same
Serial Memory Control)
Serial Communications Interface (SCI: Simple I12C Bus) r_sci_iic_rx 2.20 Updated
RO1AN3859EJ0113 Rev.1.13 Page 7 of 57
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12C Bus Interface (RIIC) r_riic_rx 2.20 Updated
Serial Peripheral Interface r_rspi_rx 1.70 Updated
Serial Peripheral Interface (RSPI: Device Driver for Serial Memory Control) r_rspi_smstr_rx 1.14 Updated
Quad Serial Peripheral Interface (QSPI: Device Driver for Serial Memory r_qspi_smstr_rx 1.10 Updated
Control)

USB Basic Firmware r_usb_basic 1.22 Updated
USB Host Mass Storage Class r_usb_hmsc 1.22 Updated
USB Host Communication Device Class r_usb_hcdc 1.22 Updated
USB Host Human Interface Device Class r_usb_hhid 1.22 Updated
USB Peripheral Mass Storage Class r_usb_pmsc 1.22 Updated
USB Peripheral Communications Device Class r_usb_pcdc 1.22 Updated
USB Peripheral Human Interface Device Class r_usb_phid 1.22 Updated
USB Basic Firmware mini r_usb_basic_mini 1.02 Updated
USB Host Mass Storage Class mini r_usb_hmsc_mini 1.02 Updated
USB Host Communication Device Class mini r_usb_hcdc_mini 1.02 Updated
USB Host Human Interface Device Class mini r_usb_hhid_mini 1.02 Updated
USB Peripheral Mass Storage Class mini r_usb_pmsc_mini 1.02 Updated
USB Peripheral Communications Device Class mini r_usb_pcdc_mini 1.02 Updated
USB Peripheral Human Interface Device Class mini r_usb_phid_mini 1.02 Updated
PTP Module for the Ethernet Controller (EPTPC) r_ptp_rx 1.14 Updated
EPTPC Light Module r_ptp_light_rx 1.11 Same
Ethernet controller (ETHERC) r_ether_rx 1.13 Updated
CAN Module (CAN) r_can_rx 2.12 Updated
CAN Module (RSCAN) r_rscan_rx 1.10 Same
IrDA Interface (IrDA) r_irda_sci_rx 1.10 Same
Parallel Data Capture Unit (PDC) r_pdc_rx 2.01 Updated
SD Host Interface (SDHI) r_sdhi_rx 2.00 Added
SD Slave Interface (SDSI) r_sdsi_rx 2.00 Added
12-Bit A/D Converter (S12AD) r_sl2ad_rx 2.30 Updated
D/A Converter (DAC) r_dac_rx 3.10 Updated
Flash Memory (On-chip flash memory Programing) r_flash_rx 3.20 Updated
Sampling Rate Converter (SRC) r_src_api_rx 1.11 Same
Serial Sound Interface (SSI) r_ssi_api_rx 1.21 Updated
LCD Controller/Driver (LCDC) r_ledc_rx 1.00 Same
Graphic LCD Controller (GLCDC) r_glcdc_rx 1.00 Added
Unique ID Read r_uid_rx 1.00 Same
Byte Queue Buffer (Data Management) r_byteq 1.60 Same
Long Queue Buffer (Data Management) r_longq 1.60 Same
Event Link Controller (ELC) r_elc_rx 1.20 Updated
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(3) Middleware/Interface Module

Table 3-3 Middleware/Interface Module

Module FIT Module Name Rev  Update
Information
TCP/IP M3S-T4-Tiny for Embedding r_t4 rx 2.06 Same
Interface conversion module for Ethernet Driver and Embedded system r_t4_driver_rx 1.06 Same
M3S-T4-Tiny
System Timer Module r_sys_time_rx 1.00 Same
SPI Serial EEPROM Module r_eeprom_spi 2.34 Updated
SPI Serial Flash memory Module r_flash_spi 2.34 Updated
12C Bus Interface (RIIC) Module for EEPROM Access r_eeprom_riic_rx 1.40 Same
Simple 12C Module for EEPROM Access r_eeprom_sci_iic_rx 1.30 Same
JPEG Decoder Module r_jpegd_rx 2.06 Same
JPEG Encoder Module r_jpege_rx 1.01 Same
Sound playback system and compression system (original ADPCM r_s2_rx 3.04 Same
codec)
M3S-TFAT-Tiny (FAT file system) r_tfat_rx 3.03 Same
M3S-TFAT-Tiny Memory Driver Interface Module r_tfat_driver_rx 1.03 Same

Note: This package includes the M3S-T4-Tiny (TCP/IP protocol stack library) of evaluation version. For the commercial

version, please go to the below URL.
https://www.renesas.com/mw/t4

RO1AN3859EJ0113 Rev.1.13
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4. Usage

You can easily construct application programs incorporating the RX Driver Package by using the Smart Configurator or
FIT Configurator function of e? studio.

For instructions on using the RX Driver Package with CS+, refer to RX Family: Adding Firmware Integration
Technology Modules to CS+ Projects (ROLAN1826EJ), which is included in the RX Driver Package.

This section describes how to download the RX Driver Package and create a program for illuminating LEDs. You will
need to log into My Renesas as part of the procedure.

4.1 Adding FIT Modules to Your Project

The procedure for using the functions of e? studio to download the RX Driver Package and develop an application
program are described below.

Different procedures are used for downloading the RX Driver Package and adding it to an application program using
the Smart Configurator and FIT Configurator functions, respectively. The description is therefore divided into two
parts: 4.1.1 describes how to download the RX Driver Package with Smart Configurator, and 4.1.2 describes how to
download the RX Driver Package with FIT Configurator.

ROIAN3859EJ0113 Rev.1.13 Sage 10 0 57
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4.1.1 Smart Configurator
How to create a new workspace and download the RX Driver Package is described below.

In this example, “RX65N” is used as the target MCU and “Renesas Starter Kit+ RX65N-2MB” as the target board. If
the environment to be used for the download is different, adjust the relevant parts of the description that follows to
match the actual environment.

(1) Creating a New Workspace and Project

In order to download the RX Driver Package, you must create a new workspace and project.

(@ Launching e? studio

From the Windows Start menu, launch e? studio.

(b) Designating the Workspace

The Select a directory as workspace dialog box appears.

1. Enter the name of the workspace folder of your choice in the Workspace field.
2. Click the OK button.

' Eclipse Launcher .

Select a directory as workspace

e2 studio uses the workspace directory to store its preferences and development artifacts.

Workspace:| Clsample_workspace -

[] Use this as the default and do not ask again 1.Enter a workspace folder.
b Recent Workspaces 2 Click OK.
0K Cancel

Figure 4-1 Designating the Workspace

ROIAN3859EJ0113 Rev.1.13 Sage 110157
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(c) Opening Workbench

The Welcome to e? studio window appears.

Click the Workbench icon in the top right corner of the Welcome tab.

@8 Welcome 52

g

Welcome to e2 studio

Create a new e2 studio C/C++ project

Import existing &2 studio projects from
the filesystem or archive

Review the IDE's most fiercely contested
preferences

Open a file from the filesystem

workspace - C/C++ - http://tocl-supportrenesas.com/autoupdate/support/onlinehelp/ja-JIP/csp/kGh2j 1fkIL/News/en-us/.. — O

File Edit Source Refactor Mavigate Search Project RenesasViews FRun  Window Help

A A [E

Click Workbench.

Get an overview of the features

Go through tutorials

Try out the samples

Find out what is new

] Always show Welcome at start up

*

= &8

Figure 4-2 Opening Workbench
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(d)
Workbench starts.

Creating a C/C++ Project

From the menu bar, select File > New > C/C++ Project.

workspace - C/C++ - sample/sample2 HardwareDebug.launch - € studio — O X
File Edit Source Refactor Mavigate Search Project RenesasViews Run  Window Help
New Alt=Shife=N > [T RZ/G C/C++ project
Open File... [€] Synergy C Project
) Open Projects from File System... @ Synergy C++ Project
. . o]
i LA
Close Carl=W Coce
Close Al Ctrl+Shift+W e =]
1 Project.. <
Save Ctrl+5S
B SaveAs Convert to a C/C++ Project (Adds C/C++ Nature) Bble.
Save Al Curt+Shift+s | B3 Source Folder Click here
Revert % Folder
|£<|> Source File
Move.. [K] Header File
REI? Fme Ff [ File from Template
Refresh F3 @ Class
. . 5
Convert Line Delimiters To Dﬁ Code Generator
Print... Crl+P | [T Task
Switch Workspace > |9 Other.. Ctrl+N
EE
70 £ A9 ! T = O
Esg  Import.. = =
o BBiER mE -9~
Properties Alt+Enter
1 sample2 HardwareDebug.launch [sample2]
2 samplel HardwareDebug.launch [samplel]
3 sample2.c [sample/src]
4 samplel.c [samplel/src]
Exit
i) (3]

Figure 4-3 Creating a C/C++ Project
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(e) Selecting a Project Template

The Templates for New C/C++ Project dialog box appears.

1. Select Renesas RX on the left side of the dialog box.

2. Select Renesas CC-RX C/C++ Executable Project on the right side of the dialog box.
3. Click the Next button.

Mew C/C++ Project | = @

Templates for New C/C++ Project

1.Click here

All

 Renesas RLIS C for Renesas RX C/C++ Executable Project

ax A C/C++ Executable Project for Renesas RX
using the GCC for Renesas RX Toolchain,
Renesas R

GCC for Renesas RX C/C++ Library Project

e A C/Ces Library Project for Renesas RX using
the GCC for Renesas BX Toolchain.

Renesas CC-RX C/C++ Executable Project
‘ ax A C/C++ Project for Renesas RX using the
| Renesas CCRX toolchain.

Renesas CC-RX C/C++ Library Project
b A C/C++ Library Project for Renesas RX using
the Renesas CCRX toolchain., 2.Click here.

3.Click here.

?) < Back Next > Finish
—

Figure 4-4 Selecting a Project Template
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() Entering a Project Name

The Renesas CC-RX Executable Project dialog box appears.
1. Enter the name of the project into the Project name: field.
2. Click the Next button.

"

-

o o ]
New Renesas CC-RX Executable Project p—
Mew Renesas CC-RX Executable Project 1.Enter the project name.

Project namei: led_sample
Use default location

Chsample_workspacetled_sample Browse...

Create Directory for Project

default
Working sets
[T Add project to working sets
Select...
2.Click here.

@ < Back Nec> ]|  Finish

Figure 4-5 Entering a Project Name
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(g9 Selecting a Toolchain and Device

The Select toolchain, device & debug settings dialog box appears, allowing you to specify the toolchain, device, and
debug settings.

1. From the Toolchain: dropdown list, select Renesas CCRX.*!

2. From the Toolchain Version: dropdown list, select v2.07.00.**

3. Click the ... button next to the Target Device: field, and select RSF565NEDXFC.*!
4. Click the Next button.

o[]Sl
New Renesas CC-RX Executable Project —
Select toolchain, device & debug settings

Toolchain Settings 1.Select a Toolchain.
Language: @C @) C++

Toolchain: ”Renesas CCRX v”

Toolchain Version: [vzm,nu ..] 2.Select a Toolchain Version.

Manage Toclchains...

Device Settings Configurations
Target Device: | R5F565MEDxFC E] Create Hardware Debug Configuration
Unlock Dévices: |E1 (RX) -
Endian: [Little - |

Create Debug Configuration

Project Type: | Default ’R_s( Simulator "l

[7] Oheate Release Configuration

3.Select "R5F565NEDXFC”
from target device.

4.Click here.

&) [ < Back I Mext = J ’ Finish l [ Cancel

Figure 4-6 Selecting a Toolchain and Device

Note 1. If necessary, modify these settings to match your environment.
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(h) Finishing Creation of a Workspace and Project

The Select Coding Assistant settings dialog box appears.
1. Check the box next to Smart Configurator.

2. Click the Einish button. The project is created.

L= o] ]

New Renesas CC-RX Executable Project —

Select Coding Assistant settings [

Smart Configurator

Use Peripheral Code Generator ©

1.Check the box.

Use FIT Module Downlead FIT Modules

Smart Configuratoer is a single User Interface that combines the functionalities of Code Generater and FIT
Configurator which imports, configures and generates different types of drivers and middleware modules.
Smart Configurator encompasses unified clock configuration view, interrupt configuration view and pin
configuration view.

Hardware rescurces conflict in peripheral modules, interrupts and pins cccurred in different types of drivers and
rmiddleware modules will be notified.

(Srnart Configurator is available only for the supported devices)

User Application

Driver and Middleware

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

MCU Hardware
I A R BB R BB BB REEERRRRERERERRRERE

(101 esnsiyuo) M E'LUS)

2.Click here.
?) <Back | Next> ]|[ Finish ||  Cancel

Figure 4-7 Finishing Creation of a Workspace and Project
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(2) Downloading the RX Driver Package

Using the newly created workspace and project, you will download the RX Driver Package.

@

The initial screen of Smart Configurator appears.

Adding Components

1. In the led_sample.scfg tab, select the Components tab.

2. The Software component configuration dialog box appears. Click the Add component button.
sample_workspace - Smart Configurator - led_sample/led_sample.scfg - €2 studio EI@
File Edit Mavigate Search Project RenesasViews Run Window Help
% Debug [£7 led_sample HardwareDebug Al | B o Q v o
05 v B A O QA S OOy Quidhces | 1 | BED
[(oPer = B i led_samplescfg 52 = 0O % MCU Package i = 0
== = - .
= Software component configuration & x| 2||2|R]| R}
» 2 led_sample
Components =] E Configure
type fitter text I__ﬂ\ 2.Click here.
4 (= Startup RENESAS
4 FeErTETiT
& rbsp -
(= Diiver s smameast
= Middleware —— 1.Select a Component.
= Application
Overview | Board | Clocks | Components | Pins| Interrupts > Legend
Bl Console &2 =N Eﬁ = | n il = R e |:__ Configuration Problems &3 = =0
Smart Configurator Qutput 0 iterns
Z  Description ‘ Type
4 ¥
i) i)

Figure 4-8 Adding Components

RO1AN3859EJ0113 Rev.1.13

Oct 20, 2017 RENESAS

Page 18 of 57



RX Family

RX Driver Package Ver.1.13

(o) Selecting Components

The Software Component Selection dialog box appears.

Click Download more software components.

Mew Component

Software Component Selection

Select component from those available in list

channels.

Download more software components

Configure general settings...

Function | Al - |
Type  [Al -
Filter

Components . Type Version =
B 8-Bit Timer Code Generator 1.0.0 E‘
B Buses Code Generator 1.0.0 i
B Clock Frequency Accuracy Me... Code Generator 1.0.0

B8 Compare Match Timer Code Generator 120

B8 Complementary PWM Mede Ti... Code Generator 1.0.0

B Continuous Scan Mode S12AD Code Generator 1.0.0

B CRC Calculator Code Generator 1.0.0

B D/A Converter Code Generator 1.0.0

B Data Operation Circuit Code Generator 1.0.0

I-h L S} . [ — [ nn , 1 ~ 4 MmN

1| 1] b
Show only last version
Description

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

timer (TMR) rmodule that comprise two 8-bit counter channels, totaling four

Click here.

@' = Back

Net> || Finish

|| cancel

Figure 4-9 Selecting Components
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(c) Selecting a Module to Download

The FIT Module Download dialog box appears.

1. Check the box next to the RX Driver Package in order to download it.

2. Specify the FIT module location in the FIT Module Folder Path: field.**
3. Click the Download button.

B FIT Module Download - O *

Title Document MNo. Rew. Issue date

RX Family RX Driver Package Ver.1.13 oSN HITLEr S Cral LI Fe e |

1.Check the box.

2.Set here.

3.Click here.

\

Filtered:
Show RX Driver Package only

FIT Module Folder Path:

C:¥Renesas¥e?_studio¥FITModules \ Browse..

Select All || Deselect All

Download Cancel

Figure 4-10 Selecting a Module to Download

Note 1.  Specifying FIT Module Folder Path:
The downloaded RX Driver Package will be stored in the location specified in FIT Module Folder Path:.
Any folder may be specified. The default setting is the FITModules folder (usually
C:\Renesas\e2_studio\FITModules).
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(d) Logging into My Renesas
The My Renesas dialog box appears.
1. Enter your My Renesas email address and password.*1*?

2. Click the OK button.

My Renesas
My Renesas

Enter the e-mail address and password that you registered for My Renesas.
They allow you to download documents and software by sing Smart Browser.

1.Enter emai

=
il address and password.

Email Address:| |

Password:|

Create a My Renesas account to use our tool download services, receive Newsletter / Update Notice, and take advantage of our other services.
Click [About My Renesas] to register it.

2.Click here.

[About My R

enesas | oK ) cancel

Figure 4-11 User authentication

Note 1.

and Support for details.
Note 2. Once you have entered this information, the dialog box no longer appears.
(e) License Agreement

The End User License Agreement dialog box appears.

After reading and agreeing to the content of the agreement, click the Agree button.

It is necessary to first register as a member of My Renesas on the official Renesas website. Refer to Website

End User License Agreement (Sample Code)

END USER LICENSE AGREEMENT

m | »

This End User License Agreement (this “EULA”) is between you, on behalf of yourself and the company
or other entity on whose behalf you are acting (together, “you” and “your”) and Renesas Electronics
Corporation, a Japanese corporation, with a principal place of business at -2 Otemachi 2-chome,
Chiyoda-Ku, Tokyo, Japan (“Renesas”) and is effective from the date on which you click “l AGREE.” In
consideration of the mutual promises and covenants herein, you and Renesas hereby agree as follows:

1. Definitions.

Click here. — [ Agree II I Disagree

Figure 4-12 License Agreement
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(f)  Finishing the Download

The Download FIT Module dialog box appears.
Click the OK button.
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©)

Installing FIT Modules

After creating a project, you can use Smart Configurator to install the necessary FIT modules.

In this example, we will install the CMT FIT module (r_cmt_rx).

@

Opening the Component Preferences Dialog Box

The Software Component Selection dialog box appears.

Click Configure general settings... to open the component preferences dialog box.

Mew Component

Software Component Selection

Select component from those available in list

I Mo T [ -~ . "

- [

4 mn

1 |

I

Function | Al -
Type  [Al -
Filter
Components ’ Type WVersion il
B2 8-Bit Timer Code Generator 1.0.0 E‘
B Buses Code Generator 1.0.0 i
B Clock Frequency Accuracy Me... Code Generator 1.0.0
EE\‘C:::mparE Match Tirmer Code Generator 1.2.0
EE\‘CDmplementar}r PWM Mode Ti... Code Generator 1.0.0
B Continuous Scan Mode S12AD Code Generator 1.0.0
B CRC Calculator Code Generator 1.0.0
B8 D/A Converter Code Generator 1.0.0
£ Data Operation Circuit Code Generator 1.0.0

Show only last version

Description

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

channels.

Download more software components

Configure general settings. ..

< Back

Click here.

||

Mext =

||

Cancel

Figure 4-13 Opening the Component Preferences Dialog Box
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(o) Displaying All FIT Modules

The component preferences dialog box appears.

1. Under Blocked list settings, check the box next to Allow blocked FIT modules to be displayed.

2. Click the OK button.

Preferences
type filter text

General

s ICfC++

Help

Install/Update
Java

Library Hower

LinkerScript
Remote Development

Run/Debug

4 Smart Configurator
Component
Pin

Team

Terminal
Toolchains

Tracing

Component

Dependency settings

Lo O =)

- -

Change these options to control how a component is added

-

Adding dependency: ’Add dependent component (1st level)

)

Checking dependency: ’Ignore if dependent component is newer

Location settings

)

Specify location of FIT modules to show in [New Compenent] dialeg

Component location:  Ci/e2studio_6.0.0/FITModules/

Blocked list settings

llow blocked FIT modules to be displayed

1.Check the box.

2.Click here.

Restore Defaults] [ Apply

l

(o] ]| ’ Cancel

Figure 4-14 Displaying All FIT Modules
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(c) Selectr_cmt rx

The Software Component Selection dialog box appears.

Components downloaded in the procedure of "4.1.1(2)" are displayed as "FIT" type.

Please select r_cmt_rx in the following procedure.
1. Select r_cmt_rx from the list of components.**
2. Click the Einish button.

Mew Component

Software Component Selection

Select component from those available in list

Function | Al -
Type  [Al 2
Filter 1.Select the r_cmt_tx
Components . Type Versicn i
B r can_mx FIT 210
B roemt_mx FIT 310
T cmtw FIT T.20 o
B r_dac_m FIT 3.00 |E|
B r_dmaca_rx FIT 1.04
B r_dic_m FIT 207
Tt r_Eeprom_spi FIT 2.33
B r el m FIT 1.10
B r_ether_mx FIT 112 i
R n rrr man
1 | 1 F

Show only last version

Description

the user.

Download more software components

Configure general settings. ..

@' = Back Mext =

Dependency : r_bsp version(s) 290, 3.00, 3.01, 310, 3.20, 2.30, 3.40, 3.50
This module creates a timer tick using a CMT channel based on a frequency input by

2.Click here.

Finish

Cancel

Figure 4-15 Adding r_cmt_rx to the Available Components
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Note 1. Software component list items
a.Components
Multiple components are listed, such as “DMA controller” and “interrupt controller.”
b.Type
There are two types, “code generation” and “FIT.” Components can conform to any of the following three
patterns:
- Code generation-only components
- FIT-only components
- Code generation and FIT components
When specifying components, select the type that matches your requirements.
c.Version
The component version numbers are listed. Make sure to select the version that matches your requirements.
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(d) Generating Code
The Software component configuration dialog box reappears.

1. Confirm that r_cmt_rx has been added as a component.
2. Click the Generate Code button.

workspace - Smart Configurator - led_sample/led_sample.scfq - €2 studic EI@
File Edit Mavigate Search Project RenesasViews Run Window Help
7&3 Debug [£7 led_sample HardwareDebug I LE.J lu_DJ| o Q, v o
: 0 - @IH IO Qrig iy 5], T Quick Access ;| 5 | B (&
51 5% *led_samplescig 52 =7 5,
[ | software component configuration ¢
51 Compo... = _%:p ~  Configure 5'
=] - =
W N Property Value |
. . -
type filter text There are no configurable itemns.
4 (= Startup
4 [= Generic
@ rbsp 2.Click here.
a [= Drivers
a [= Timers
- M_\ 1.Plese check that
idtteware
& Application r_cmt_rx has been added.
Note:
r_cmit_ne_config.h file generated to r_config folder needs to be modified manually to configure FIT mot
For how to modify, refer to application note in "doc” folder of each FIT module in the project tree.
4| i b
Overview |Board | Clocks | Components | Pins | Interrupts
| |
Figure 4-16 Generating Code
If you use the Smart Configurator to install the FIT module skip the “4.1.2 FIT Configurator”.
Proceed to “4.2 Create an LED Driving Program”.
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4.1.2 FIT Configurator
How to create a new workspace and download the RX Driver Package is described below.

In this example, “RX111” is used as the target MCU and “Renesas Starter Kit+ RX111” as the target board. If the
environment to be used for the download is different, adjust the relevant parts of the description that follows to match
the actual environment.

(1) Creating a New Workspace and Project

In order to download the RX Driver Package, you must create a new workspace and project.

(@ Launching e? studio

From the Windows Start menu, launch e? studio.

(b) Designating the Workspace

The Select a directory as workspace dialog box appears.
1. Enter the name of the workspace folder of your choice in the Workspace field.
2. Click the OK button.

' Eclipse Launcher .

Select a directory as workspace

e2 studio uses the workspace directory to store its preferences and development artifacts.

Workspace:| Chsample_workspace -

1.Enter a workspace folder.

[] Use this as the default and do not ask again
* Recent Workspaces 2.Click OK.

Ok I I Cancel

Figure 4-17 Designating the Workspace
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(c) Opening Workbench

The Welcome to e? studio window appears.
Click the Workbench icon in the top right corner of the Welcome tab.

sample_workspace - C/C++ - http://tool-support.renesas.com/autoupdate/support/onlinehelp/ja-JP/csp/kGh2j1fkIL/News/en-u... EI@
File Edit Source Refactor Mavigate Search Project RenesasViews Run Window Help

(&%) Welcome 52 & oA E= g

Welcome to e2 studio

Click Workbench.

Create a new e2 studio C/C++ project Get an overview of the features

Import existing e2 studio projects from Go through tutorials
the filesystem or archive

Try out the samples
Open a file from the filesystem v e

Find out what is new
EAIways show Welcome at start up

 Registering CodeGenerator | | &

Figure 4-18 Start workbench
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(d) Creating a C/C++ Project
Workbench starts.
From the menu bar, select File > New > C/C++ Project.
workspace - C/C++ - sample/sample2 HardwareDebug.launch - € studio — O had
File Edit Source Refactor Mavigate Search Project RenesasViews Run  Window Help
New Alt=Shife=N > [T RZ/G C/C++ project
Open File... [€] Synergy C Project
) Open Projects from File System... @ Synergy C++ Project
Close Crl+W Makefile Project with Existing Code =
Close Al Ctrisshiftsw  |[€] C/C++ Project =]
1 Project.. <
Save Ctrl+5S
B SaveAs Convert to a C/C++ Project (Adds C/C++ Nature) Bble.
Save Al CirlsShift+s | O Source Folder Click here
Revert % Folder
|£<|> Source File
Move.. [K] Header File
REI? Fme Ff [ File from Template
Refresh . N F3 @ Class
Convert Line Delimiters To b Dﬁ Code Generator
Print... Crl+P | [T Task
Switch Workspace > |9 Other.. Ctrl+N
EE
Fii] T 14 T o =5
fuy Import.. _ | . =
= = - -
by Export.. = Bi |
Properties Alt+Enter
1 sample2 HardwareDebug.launch [sample2]
2 samplel HardwareDebug.launch [samplel]
3 sample2.c [sample/src]
4 samplel.c [samplel/src]
Exit
i) (3]

Figure 4-19 Creating a C/C++ Project
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(e) Selecting a Project Template

The Templates for New C/C++ Project dialog box appears.

1. Select Renesas RX on the left side of the dialog box.

2. Select Renesas CC-RX C/C++ Executable Project on the right side of the dialog box.
3. Click the Next button.

Mew C/C++ Project | = @

Templates for New C/C++ Project

1.Click here.

I o m“iﬁas RX C/C++ Executable Project
RERES3S bl oo [ &> A C/C++ Executable Froject for Renesas RX
Renesas RX using the GCC for Renesas RX Toolchain.

Renesas R
GCC for Renesas RX C/C++ Library Project

e A C/Ces Library Project for Renesas RX using
the GCC for Renesas BX Toolchain.

Renesas CC-RX C/C++ Executable Project
L C/C++ Project for Renesas RX using the

Renesas CCRX toolchain.
Renesas CC-RX C/C++ Libﬁw\P;;ject
b A C/C++ Library Project for Renesas Ry using
the Renesas CORX toolchain, 2.Click here.

3.Click here.

?\ < Back Mext = Finizh

Figure 4-20 Selecting a Project Template
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() Entering a Project Name

The New Renesas CC-RX Executable Project dialog box appears.
1. Enter the name of the project into the Project name: field.

2. Click the Next button.

"

-

= o
New Renesas CC-RX Executable Project —
Mew Renesas CC-RX Executable Project 1.Enter the project name.

Project name:  |ed_sample

Use default location
Chsample_workspaceiled_sample Browse...
Create Directory for Project
default

Working sets

[T Add project to working sets

2.Click here.

@ T e

Figure 4-21 Entering a Project Name
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(g9 Selecting a Toolchain and Device

The Select toolchain, device & debug settings dialog box appears, allowing you to specify the toolchain, device, and

debug settings.
1. From the Toolchain: dropdown list, select Renesas CCRX.*!

2. From the Toolchain Version: dropdown list, select v2.07.00.*!

3. Click the ... button next to the Target Device: field, and select RSF51115AXFM.*!

4. Click the Next button.

Mew Renesas CC-RX Executable Project
Select toolchain, device & debug settings

Toolchain Settings

Language: @C O C++
Toolchain: [Renesas CCRX v]
Toolchain Version: [VZ.U?.UU -

Manage Toclchains...

Unlock DE‘\I‘EES...

\J

Device Settings
Target Device: | R5SF51115AxFM

Endian: | Little

Project Type: | Default

=[O =]

=4

1.Select a Toolchain.

]/ 2.Select a Toolchain Version.

Configurations
Create Hardware Debug Configuration
[EL (RY)

[T Create Debug Configuration
[RX Sirmulator

[7] Create Release Configuration

3.Select "R5F51115AXFM”
from target device.

4.Click here.

)
7

< Back

Mext =

Finish

||

Cancel

Figure 4-22 Selecting a Toolchain and Device

Note 1. If necessary, modify these settings to match your environment.
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(h) Selecting Coding Assistant Settings

The Select Coding Assistant settings dialog box appears.
1. Check the box next to Use FIT Module.
2. Click the Download FIT Modules button. The FIT Module Download dialog box appears.

New Renesas CC-RX Executable Project
Select Coding Assistant settings

1.Check the box.

Smart Configurator ©
[7] Use Peripheral Code Generatn

SEFlTMDdU|E |Down|oadFlTModu|es L/’ 2.Click here.

with user applications. This makes it easy to port user applications when migrating between RX microcontrollers.

The e2 studio peripheral code generator autematically generates programs (device drivers) for MCU peripheral functions (clocks,
timers, serial interfaces, A/D converters, DMA controllers, etc.) based on settings entered via a graphical user interface (GUI).
Functions are provided as application programming interfaces (APIs) and are not limited to initialization of peripheral functions.
Conventionally, the information "CMCLU initial settings”, "How to define a target board”, "File cenfiguration”, "Names of functions”,
"Common interface with user application” etc; has in many cases varied by sample code, so changes needed to be made to sample
code when embedding into a user application. With FIT, there are rules for this information, so each sample code can be embedded
into a user application with ease. Also, the peripheral function drivers and middleware which support FIT have a common interface

I?I@

<

) . )
- User Application -
2 3
E Driver and Middleware Q
c . FIT Modules 3
Y oriver Code =
o =
b =
) MCU Hardware g

A

@ | <Back || MNet> || Finish || Cancel

Figure 4-23 Selecting Coding Assistant Settings
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(2) Downloading the RX Driver Package

Using the newly created workspace and project, you will download the RX Driver Package.

(@ Selecting a Module to Download

The FIT Module Download dialog box appears.

1. Under Filtered: check the box next to Show RX Driver Package only.

2. Check the box next to the RX Driver Package in order to download it.

3. Specify the FIT module location in the FIT Module Folder Path: field.**
4. Click the Download button.

B FIT Module Download - O *
Title Document Mo. Rew. lssue date
7 | RX Family RX Driver Package Ver1.13 SCT N B DLET T ra L LI RN

2.Check the box.

1.Check the box.

3.Set here.
4.Click here.
i
$how RX Driver Package only
FIT Module Folder Path:
|C:¥Rer'| esas¥el_studio¥FITModules \ Browse..

Select All || Deselect All

Download| Cancel

Figure 4-24 Selecting a Module to Download

Note 1.  Specifying FIT Module Folder Path:
The downloaded RX Driver Package will be stored in the location specified in FIT Module Folder Path:.
Any folder may be specified. The default setting is the FITModules folder (usually
C:\Renesas\e2_studio\FITModules).
The FITModules folder is created automatically when you click the Download FIT Modules button as
described in 4.1.2(1)(g).
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(b) Logging into My Renesas

The My Renesas dialog box appears.

1. Enter your My Renesas email address and password.*1*?
2. Click the OK button.

My Renesas
My Renesas

Enter the e-mail address and password that you registered for My Renesas.
They allow you to download documents and software by sing Smart Browser.

1.Enter email address and password.

=

Email Address |

Password:|

Click [About My Renesas] to register it.

Create a My Renesas account to use our tool download services, receive Newsletter / Update Notice, and take advantage of our other services.

2.Click here.

[About My Renesas | |

oK

J [ | cancel

Figure 4-25 User Authentication

Note 1.  Itis necessary to first register as a member of My Renesas on the official Renesas website. Refer to Website

and Support for details.

Note 2. Once you have entered this information, the dialog box no longer appears.

(c) License Agreement

The End User License Agreement dialog box appears.

After reading and agreeing to the content of the agreement, click the Agree button.

End User License Agreement (Sample Code)

1. Definitions.

Click here.

END USER LICENSE AGREEMENT

Corporation, a Japanese corporation, with a principal place of business at -2 Otemachi 2-chome,
Chiyoda-Ku, Tokyo, Japan (“Renesas”) and is effective from the date on which you click “l AGREE.” In

This End User License Agreement (this “EULA”) is between you, on behalf of yourself and the company
or other entity on whose behalf you are acting (together, “you” and “your”) and Renesas Electronics

consideration of the mutual promises and covenants herein, you and Renesas hereby agree as follows:

m | »

Agree

Disagree

Figure 4-26 License Agreement
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(d) Finishing the Download

The Download FIT Module dialog box appears.

Click the OK button.
FIT Module Download [5m]
FIT module download is finished. ]
Click here.
| ok
Figure 4-27 Finishing the Download
(e) Finishing Creation of a Workspace and Project
The Select Coding Assistant settings dialog box appears.
1. Confirm that the box next to Use FIT Module is checked.
2. Click the Einish button. The project is created.
[E=8 EoE =
New Renesas CC-RX Executable Project —
Select Coding Assistant settings |
Smart Configurator & 1.Make sure that it is checked.

[7] Use Peripheral Code Generato

[¥] Use FIT Module Download FIT Modules

The e2 studio peripheral code generator autematically generates programs (device drivers) for MCU peripheral functions (clocks,
timers, serial interfaces, A/D converters, DMA controllers, etc.) based on settings entered via a graphical user interface (GUI).
Functions are provided as application programming interfaces (APIs) and are not limited to initialization of peripheral functions.
Conventionally, the information "CMCLU initial settings”, "How to define a target board”, "File cenfiguration”, "Names of functions”,
"Common interface with user application” etc; has in many cases varied by sample code, so changes needed to be made to sample
code when embedding into a user application. With FIT, there are rules for this information, so each sample code can be embedded
into a user application with ease. Also, the peripheral function drivers and middleware which support FIT have a common interface
with user applications. This makes it easy to port user applications when migrating between RX microcontrollers.

) L. )
- User Application -
o 5
]
E Driver and Middleware Q
c . FIT Modules 3
AR Oriver code E.
o =
=y ay
0 o
o ardware g
\_/ \_/
2.Click here.
@ | <Back | Net> ||| Finish | Cancel

Figure 4-28 Finishing Creation of a Workspace and Project
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(3) Installing FIT Modules

After creating a project, you can use FIT Configurator to install the necessary FIT modules.

In this example, we will install the CMT FIT module (r_cmt_rx).

(@) Opening FIT Configurator
From the e? studio menu, select Renesas Views > e2 solution toolkit > FIT Configurator.

workspace - Smart Configurator - led_sample/led_sample.scig - & studio - O X

File Edit Mavigate Search Project RenesasViews Run Window Help

%5 Debug e~ > ebug

, . Code Generator > ] ]
ﬁv | £ ',n1{nf-ﬁ| }-‘f| VE -
Debug ¥ .
LBy o ! ] ] - - 5
B A SO H-6B €2 solution toolkit 5 & Conflicts View | Bt
By Project.. 3 = B |48 led se Partner O5 ¥ |j§T FIT Configurator | = H
Renesas 05 > EY Optimization Assi sf.xnt
=51 T overy Renesas QF > @ SmartB ;
5 led_sample Enesas ¥ 2Mart Browser — Click here
- Gene Smart Configurator » [E} Smart Manual
Tracin >
Thicr ~A g tmvmrd G 7
< >

Overview | Board | Clocks | Components | Pins | Interrupts

E) Consale 32 *xEBEE | #B~~= 8 ] = FA. 2 @s. Eo. = 0
Smart Confinurator Chutnuot Bl | swa | ¥ Generate Code =

[l lew
Figure 4-29 Opening FIT Configurator
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(o) Adding Modules

FIT Configurator is displayed in the lower right of the workspace window.

1. Open the FIT Configurator tab.

2. From the Name of the project to add FIT modules: dropdown list, select the newly created project led_sample.
3. From the Target Board: dropdown list, select RSKRX111.

4. From the Available Modules list, select r_cmt_rx.

5. Click the Add Module >> button.

[*., Configuration Problems |ﬂ FIT Cenfigurator 57 ——— 1.0pen. B- |
Mame of the project to add FIT modules: || led_sample -
Target Board | RSKRX111 * \Advanced Filters...
Available Modules Selected Modules
Modules Version  Description = \Modules Wersion
r_bsp 3.50 Board Support Packages. |E| 2 Select the project.
| r_byteq 1.60 Bj_‘,."tE-hESEd :_'|rc.|_|lar buffer... I 5 serectthe sarget-bdard:
froomt 3.10 Simple CMT driver for cre... |
r_dac_rx 3.00 Digital-to-Analog Conver... [T 4-Select this FIT module.
r_dtc_rx 207 OTC driver L+ 5.Click here.
r_eeprom_ric_re  1.40 EEPROM BRIC Mid
r_eeprom_sci_iic.. 1.30 EEPR imple OIC Middl... _
Add Module = » == Remove Module
Details
Dependency: r_bsp version(s) 2,90, 3.00, 2.01, 310, 2.20, 3.30, 3.40, 3.50 >
This module creates a timer tick using a CMT channel based on a frequency input by the
user.
Figure 4-30 Adding Modules
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(c) Generating Code

The module added by following the steps in Adding Modules appears in the Selected Modules list.
1. Confirm that both r_bsp and r_cmt_rx appear in the Selected Modules*? list.
2. Click the Generate Code button.

workspace- Smart Configurator - 2 studio EI@
File Edit Mavigate Search Project RenesasViews Run Window Help
7&3 Debug [£7 led_sample HardwareDebug I LE.J lu_DJ| 8 v v o
: 0 - @ iH IO Qi iy 5], T Quick Access ;| B9 | B (&F)
51 [# Configuration Problems | £ *FIT Configurator &% B | ﬁg| v = &5 5
o = =
I'?—-‘ Name of the project to add FIT modules: [Ied_;ample v] l Pin Setting I
51 ption Value 5!
Target Board | RSKRX111 w | Advanced Filters...
=] ) O
Available Modules Selected Modules 2.Click here.
Medules Version Description * || Modules Version
r_bsp 3.50 Board Support Packages. |E| r_bsp 3.50
r_byteq 1.60 Byte-based circular buffer... r_cmt 310
r_cmi_nx 310 Simple CMT driver for cre.. L
r_dac_r 3.00 Digital-to-Analog Conver.., 1.Check these. 3
r_dtc_rx 207 DTC driver
r_eeprom_riic_rx 1,40 EEPROM RIC Middleware.
r_eeprom_sci_ic.. 1.30 EEPROM Simple OC Middl.. _
<< Remove Module
Details
Dependency: r_bsp version(s) 2.90, 3.00, 3.01, 3.10, 3.20, 3.30, 3.40, 3.50 -
This module creates a timer tick using a CMT channel based on a frequency input by the
User.
A A
Figure 4-31 Generating Code
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Note 1. Supplementary
The mark ®: may appear in “Selected Modules”. It shows that the Warning has occurred in the added FIT
module.
The contents of the Warning can be checked from “Console” tab. The occurrence of Warning is caused mainly
by version mismatch of “r_bsp” that has dependencies with FIT module, and it occurs when the dependent
information of the FIT module is not updated for the commonly updated “r_bsp”. The Warning can be ignored,
as the updated “r_bsp” has backward compatibility.

Selected Modules

Modules Version
r_bsp 3.00
o) [r_cmt_mx 2.60

\

~  Shows the occurrence of Warning.

Check the contents on Console screen.

Figure 4-32 Supplementary: Selected Modules List

Example of CMT FIT module specifying the r_bsp ver.2.90
For the added r_bsp with ver.2.9 or later, the Warning can be ignored due to backward compatibility.

|* Problems | Tasks & Conscle 52 [T] Properties Memory Usage Stack Analysis & Smar

FIT Configurator Console
Meeeeeel: The following dependencies have been added for the following module:
r_omt_rx: r_bsp version(s) 2.9@
weeeeeel: The following dependencies versions are mismatched:
r_cmt_rx: r_bsp versicn(s) 2.98
Figure 4-33 Supplementary: Console Tab
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(d) Code Generation - Summary Dialog Box

In the Code Generation - Summary dialog box, click the OK button.

(i) FIT Generation - Summary @

-

Following modules will be installed: »
r_bsp (v3.50)
r_cmt_me (v3.10)

Following include paths will be added to project setting:
/S${ProjName}/r_bsp

{/8{ProjMame}/T_config

/5{ProjMame}/r_cmt_rx

8 ProjName}/T_cmt_rg/src

F 5

Click OK to continue, Cancel to go back

Click here.

QK | | Cancel

Figure 4-34 Code Generation - Summary Dialog Box
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4.2 Create an LED Driving Program

Create a program that toggles the LEDO on/off state every 0.5 seconds using the compare match timer.
Open the file src/(the project name).c and modify it as shown below.*!

#include "platform.h"

#include "r_cmt rx_if.h"

#define RDP_LED_OFF 1U
#define RDP_LED_ON OU

/* Define PODR for LEDO. In the case of RSKRX65N-2MB it will be as follows. */

/* #define LEDO PORT7.PODR.BIT.B3 */

#define RDP_LEDO LEDO

/* Define PDR for LEDO PDR. In the case of RSKRX65N-2MB it will be as follows.
*/

/* #define LEDO_PDR PORT7.PDR.BIT.B3 */

#define RDP_LED_PDR LEDO_PDR

/* LED Currently status */
uint32_t ledstatus = RDP_LED OFF;

void call_back(void *pdata)

{
if (ledstatus == RDP_LED OFF)

/* Turn ON the LEDO If the status is LED OFF */
RDP_LEDO = RDP_LED_ON;
ledstatus = RDP_LED ON;

/* Turn OFF the LEDO If the status is LED ON */
RDP_LEDO = RDP_LED_OFF;
ledstatus = RDP_LED OFF;

}

void main(void)

{
uint32_t cmt_ch;

/* LEDO off */

RDP_LEDO = RDP_LED_OFF;

/* Create of 0.5 second(2Hz) cyclic timer. */
R_CMT_CreatePeriodic(2, &call_back, &cmt _ch);

while(1);
}
Figure 4-35 Sample program

Note 1. When using Smart Configurator it is necessary to enter a PODR setting in line 7 and a PDR setting in line 11 to
match your environment. For details, refer to the user’s manual: Hardware and Circuit diagram of your MCU.
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4.3 Build and Try Running the Program
Build the program just created and verify that it runs.

1. Click Build Project on the Project menu.

2 studio
Search |Project | Run  Window Help

1 Dj Open Project P - % -

Close Project

= B8
— | |y Build Al Ctrl+B e e
Build Configurations 3
Build Praject Click here.
Build Working Set 3

Clean... = LED. O
Build Automatically

Renesas Quick Settings Alt+Q
Update All Dependencies Alt+D D OFE;

Make Target » | = BRR.OIE

C/C++ Index 3

Properties
Lr50 uint32.t emt_ch;

51

52 /* LED@ off */

Figure 4-36 Build Project

2. When the build completes, the following will be displayed in Console view.

[£: Problems ¢ Tasks & Console 52 = Properties Memory Usage |E| Stack Analysis

CDT Build Console [led_sample]

C:\Renesas\E22FCB~1\DEBUGC~1\RX\RX_CON~1.EXE led_sample.abs led_sample.x
Loading input file led sample.abs

Parsing the ELF input file.....

25 segments required LMA fixes

Converting the DWARF information....

Constructing the output ELF image....

Saving the ELF output file led_sample.x

'Build complete.’
17:31:13 Build Finished (took 195.594ms)

4| 1

Figure 4-37 Console View
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3. Click Debug Build on the Run menu.

Run  Window Help
E TraceX
(.j_!_, Run
’f{:} Debug
Run History
Run As

Run Cenfigurations...

Debug History
Debug As

Ctrl+F11
F11

| Debug Configurations...

Q. External Tocls

Click here.

Figure 4-38 Debug Configuration

4. Click “ under the Renesas GDB Hardware Debugging and click <project name> HardwareDebug. Click the
Debugger tab and click Connection Settings.
Modify EXTAL Frequency to be 24.0000*! and change Provide Power from Emulator to No*?,
When these changes have been made, click Debug.

Debug Configurations
Create, manage, and run configurations
B x ‘ El ;%} M Name: led_sample HardwareDebug
type filter tet [El main :tﬁ Debugger | [ Startup | Bz Source| = Common
[c7 Debug-only -
i DB lard Dek Dabug-hard El TargetB CIICk here
[c7 GDE Simulator Debuggihg (SH, RLTE 2
o GHS Local C/Ce+ Laundh GDE Settings| Connection Settings || Debug Tool SEﬂlngs|
Renesas GDB Hardware fittach 4 Clock
Renesas GDB Hardware Debugging .
EXTAL -
led_sample HardwareDebug | g(:a”;Fcrle:cukeiZ)Uf[r;:Hz] = MOdIfy tO
3 R Simulator Deb RX
[E¥ Renesas Simulator Debugging (X o Permit Clock Seurce Change On Writing Inte Yes - be
4 Connection with Target Board *1
Emulator (Auto) ) 24.0000*.
Connection Type ITag -
ITag Clock Frequency[MHz] 165 -
Fine Baud Rate[Mbps] 200 - |
Hot Plug Mo -
4 Power
Power Target From The Emulator (MAX 200r S .
Supply Voltage 33V —— MOdlfy to be
4 CPU Operating Mode N0*2_
Register Setting Single Chip -
Mode pin Single-chip mode -
4 Communication Mode
Mode Debug Mede -
Execute The User Program After Ending The [ Mo - -
< n 3
Appk Revert
Filter matched 9 of 13 items [ BRY ] [ £va ]
@:‘ Debui H——C—tasa__l__ -
L e —
[ | Click here.

Figure 4-39 Debug Configuration

Note 1. Setting for Renesas Starter Kit+ for RX64M: review is required according to the environment you use.
Note 2. This is setting when using an external power supply. When supplying power from the emulator, select Yes.
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5. When the following message is displayed, click Yes.
Confirm Perspective Switch @

This kind of launch is cenfigured to open the Debug perspective when it suspends,

This Debug perspective is designed te support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
management,

Do you want to open this perspective now?

["] Remember rmy decision

[ ves "H—ma ||  Click here.

Figure 4-40 Confirm Perspective Switch

6. When the load module download completes, a Debug perspective opens.

workspace - Debug - led_sample/src/sme_gen/t_hspfhoard/generic_rafin/resetprg.c - 2 studio - O X
File Edit Source Refactor MNavigate Search Project RenesasViews Run Window Help
5 Debug [ led_sample HardwareDebug ‘- ‘ o % - |G
e[ 0b I BN DD {0y - %y BB IT A O - WSS S -§- -
|| £
45 Debug 52 i8¢ =0 Vari.. O Bre.. 1 !N Reg.. B\ Mo.. Bop.. o® Eve.. [1]13. = B
~ [&7 led_sample HardwareDebug [Renesas GDE Hardware Debugging] A & & & | g -
v B led_sample. 1]
w o Thread #11 (single core) (Suspended : Signal : SIGTRAP: Trace/breakpoint t
= PowerON_Reset PCI) at resetprg.c:125 Duffe008d8
pof re-elf-gdb -re-force-v2 (T.8.2) v
< ) >
led_samnple.scfg || resetprg.c 52 = 8 % Ou. 2 |[yPr. ¥. = 0O
Zi} void PowerON Reset PC{void); A FlE R o § 7
a2 /% Main program function declaration */ o platformh ~
o3 void main(void); # PSWinit
EX static void operating frequency set{void); # PWinit
static void clock_source_select(void); # FPSW.init
B Functi B on_Reset_pC] # ROMWT_FREQ_THRESHOLD_O1
® unction name: Power es
~ woid PowerON Reset PC{woid) # ROMM-FREQ_'THREE_‘HDLD-QE
{ ++  _INIT_IOLIB{void) : void
#* Stack pointers are setup prior to calling this function - see comments abov ++ _CLOSEALL(void) : void
4/}( riy_sw_warmatart_prec_functior
f';ﬁlr]lt;allz?dtie IﬂteiWPECngé:.REglster - # my_sw_warmstart_paste_functio
set_intb({void *)__sectop("CH i £ PowerdM_Reset PCvaid) | void
#* Initialize the Exception Table Register *f H mrainly aid) : void
set_exth({{wvoid *)_ sectop("EXCEPTVECT™)); ++5 operating_frequency_setivaid) :
e ++5 clock source selectivoid) void ¥
< > < >
Bc. = B M. .. ZRe. [ Pr.. 25 Re.. % Tr. Wi A A s £. EDe. M. IE... = 8
Bl E[EE =0 -09-
led_sample HardwareDebug [Renesas GDB Hardware Debugging] GDE server
< >
Figure 4-41 Debug
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7. Click Restart on the toolbar. The program will be executed and a break will occur at the start of the main function.

File

waorkspace - Debug - led_samplefsro/sme_gen/r_bsp/board/generic_re65n/resety

Edit Sowrce Refactor Mavigate Search Project Renesas Views Run

#f\ Cebug [E7 led_sample HardwareDebug

W

AN v o= Click here.
45 Debug 53 | i | & < =

w [ led_sample HardwareDebug [Renesas GOB Hardware Debugging]

T led_sample.x [1]

~ o Thread #1 1 (single core) (Suspended : Signal : SIGTRAP Tracef/breakpc
= PowerDMN_Reset PC[) at resetprg.ci125 Dxffed05dS
s re-elf-gdb -re-force-vZ (7.5.2)

led_sample.scfg [£] resetprg.c B2

void PowerON Reset PC(void);

/* Main program function declaration */f
void main{void’;

Figure 4-42 Restart Program

8. After the break at the start of the main function, click Restart on the tool bar again.
The project will be run and the program will iterate toggling LEDO with a period of 0.5 seconds.
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5. RX Driver Package Application

5.1 RX Driver Package Application Structure

The RX Driver Package Application is a sample application program provided so that users can use the RX Driver
Package easily. The RX Driver Package Application consists of an application program that operates using device
drivers and middleware included in the RX Driver Package and a project file for building that application. This allows
users to start evaluation quickly.

RX Driver Package Application

| program I | roje < I

Figure 5-1 RX Driver Package Application Structure

Renesas plans to release a variety of types of this RX Driver Package Application in the future, such as system
programs that operate using a combination of multiple drivers and middleware and evaluation programs for independent
modules from the RX Driver Package.

For information of the latest RX Driver Package Application, refer to the “Products Supporting RX Driver Package
Application” shown in the following URL.

https://www.renesas.com/rdp

Network server Camera Audio player
and client control program (ADPCM)
. . Image and video
Device driver I
4 Boot loader middleware control
evaluation program
program

] RX Driver Package
RX Driver Package Application

Figure 5-2 Types of RX Driver Package Application
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6. Supplement

6.1 Commercial Version of Middleware and Drivers Supporting FIT
A list of the commercial version (paid) Middleware and Drivers for RX Family is shown below.

For the information of the latest commercial version (paid) Middleware and Drivers, refer to the page of the
Middleware and Drivers. https://www.renesas.com/mw

Table 6-1 list of the commercial version (paid) Middleware and Drivers for RX Family

Commercial Version of URL FIT
Middleware and Drivers Compliant
TCP/IP for Embedding https://www.renesas.com/mw/t4 Available
M3S-T4-Tiny

6.2 Sample Program

RX Driver Package is composed of FIT module group in a package, which does not include the sample program for
operation confirmation. If the sample program is required, download the FIT module unit package separately**. FIT
module unit package has “FITDemos” folder an includes sample program or sample project.

Note 1. Note that some FIT modules may not provide sample program.
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6.3 Location of the API Information for FIT Module
For the API information of FIT module embedded in the project, refer to the doc folder of each FIT module folder.

6.4 Check the RX Driver Package Downloaded

When successfully downloaded, FIT module is stored in the folder specified in ”"FIT Module Folder Path:” described in
“4.1.1(2)(c)”(Smart Configurator) “4.1.2(2)(a)”(FIT Configurator)(generally, C:\Renesas\e2_studio\ FITModules).

In “FITModules\Downloaded” folder, ZIP file of the package is stored.

The folder specified in “FIT Module Folder Path:”.

e[ -E | ]
@@v| . % Renesas » e studio » FITModules » - |¢¢| B2 |
Include in library - Share with + B = - O ':@'

, Downloaded |=| r_bsp_v3.40.0ml S r_bsp_v340.zip i
|| r_byteq_v1.60.xml Er_b}fteq_vl.ﬁﬂ.zip = r_can_n_v2.10.xml -
Er_can_rx_\rllﬂ. \p || r_emit_ne_v3.00.xml ‘E‘r_cmt_rx_\&.ﬂﬂ.zip
|| r_embw_re vl 20 \mdf =] r_embw_re w1 205ml B r_crmtw_n vl 20.zip
|2 r_dac_re_ w2 81xm E r_dac_r_v2.91.zip = r_dmaca_nc_v1.04.xml
Er_dmaca_rx_\rl.ﬂ-ﬂf. \p || r_dte_ne_v2.05.xml ‘Er_dtc_nc_\rlﬂﬁ.zip
|| r_eeprom_riic_rc_v1.40.xml @ r_eeprom_riic_ri_v1 40.zip =] r_eeprom_sci_iic_re_v1.30.xml
E r_eeprom_sci_iic_r_wl.30.zip |&]| r_eeprom_spi_v2.33 xml| ‘E‘ r_eeprom_spi_vZ.33.zip
= r_elc_me_v1.10.xml BEir_elc_nv1.10.zip || r_ether_m vl 11.mdf
|| r_ether_nc_v1.11.xml @ r_ether_m_v1.11.zip 1= r_flash_re_v1.70.xml
E r_flash_r¢ v1.70.zip || r_flash_spi_v2.33.xml ‘E‘ r_flash_spi_v2.33.zip
=] r_gpio_r_v2.10.xml B r_gpio_nv210.zip (= r_irda_sci_re_v1.01.xml
= r_irda_sci_n_vl 01.zip || r_irg_r_w2 00, mdf = r_irg_rd_v2 00.xml &7

Figure 6-1 RX Driver Package
ZIP file of the package is stored.
(an_r0lan****ej**** rx fit.zip)
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6.5 Update FIT Module

The following describes how to update the FIT module.

6.5.1 Environment Used for the Description
Upgraded IRQ FIT module Ver.9.99 (r_irg_rx_v9.99) is used as an example.

6.5.2 Add FIT Module

An intended FIT module is added to the folder specified in “FIT Module Folder Path:”.

For the file to be stored, ZIP file r_*** v*** zip and XML file r_*** v*** xml are mandatory, and MDF file
r_*** y*** mdf are mandatory, if they exist.

Folder specified in “FIT Module Folder Path:”

=N e 5
@-\:}-v . % Renesas » eZ studio » FITModules » - |¢f| 2 |
n u u — m .;E.
| r_elc_me v1.10.xml B r_elc_mv1.10.zip || r_ether_r vl 1l.mdf -
|| r_ether_nc_v1.11.xml @ r_ether_r_v1.11.zip =] r_flash_re_v1.70.xml
E r_flash_r¢ v1.70.zip || r_flash_spi_v2.33.xml ‘E‘ r_flash_spi_v2.33.zip
|=| r_gpio_r_v2.10.xml B r_gpio_r w210 zip = r_irda_sci_re_v1.01xml |
E r_irda_sci_n_v1.01l.zip | | r_irg_pv2.00.mdf = r_irg_ne_v2.00.xml N
E r_irq_rx_v2.00.zip | || r_irg_re v9.99.mdf 2 r_irg_n_v3.99.xml
| E r_irg_rx_v3.99.zip | || r_iwdg/me_v1.60 xml lEr_ivu\-'uzlt_rac_\rl.ﬁli].zi|:J
[&] r_lede_ne v1.00xml E r_de_rme w1.00.zip = r_longg_v1.60.xml
B r_longa_vl 60 zip A Ipt_ne_wl 10.2ml S lpt_r_v1 10.zip
1= r_hvd_n_v2.10.xml r_hed_ri_v210.zip = r_mpec_ni_v2 10.ml
E r_mpc_rx_v2.10.zip || r_mitu_re_v1.20.xml ‘E‘ r_mtu_rx_v1.20.zip
|| r_pde_re_v2.00.mdf = r_pde_me_v2.00.ml Er_pde_ne v2.00.zip
|| r_ptp_light_rc_v1.10.xml E r_ptp_light_rx_v1.10.zip & r_ptp_ni_vl 1laml =
) 4 Figure 6-2 Add FIT Module
Add file
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6.6 Confirm the FIT Module Added in FIT Configurator Screen

6.6.1 Smart Configurator
Please restart e2studio. The module is updated to the latest state.

(1) Display additional screen of software component
1.  Select "Component" tab from "led_sample.scfg".

2. The "Software Component Settings" window will be displayed. Click the "Add Component" button.

workspace - Smart Configurator - led_sample/led_sample.scfg - &° studio
File Edit Mawvigate Search Project RenesasViews Run  Window Help
| LY | ‘ 3 | | | ‘#9: Debug v | | led_sample HardwareDebug v | Y
;:ﬁNE’WCDHr‘IE‘ZtiDI"I... v |t &ﬂ| ﬁ:"Euch" % w0 h’ % @ﬁfnﬁﬁ:
i?'_.'“ = - Quick
[f5Prgj.. 32 = B | &} led_sample.scfg 53 = B
s = S o
AN Software component configuration 4 &
(=5 led_sample
Components = 3o Configure
s 2.Click
type filter text
v [= Startup
w [= Generic
& rbsp
= Drivers
= Middleware 1.Select components
= Application
< > Dvervim|Buard |C|uck5|CDmpDnents Pir15| Interrupt5|
B Console 3 = 85 M. = B T
O 45 B #B -9
COT Build Conscle [led_sample] 0 items
Marrrinfinn -
2o = 2

Figure 6-3 Display addtional screen of software component
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(2) Check the latest FIT module
1.  The latest version is displayed on the software component selection window.

See “4.1.1(3)” from then on to install the target FIT module.

Mew Component O >
Software Component Selection
Select component from those available in list E

Function | All W
Type All w
Filter |

Components Type Version e

Iae) r_flash_spi FIT 233

B r_gpioc_rx FIT 220

|8 r_irg_m FIT 9.99

B riwdt e FIT 1.70

. Updated IRQ|FIT

B ripegd_rx FIT 206 module

A rinene re FIT 111

€ >

Show cnly last version

Description

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

Download more software components

Configure general settings.

@ < Back Mext = Cancel

Figure 6-4 Check the latest FIT module
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(3) Toselect old Ver.
1. Ifyou clear the “Show only last version” check box, the old version will be displayed.

2.  Select the desired version from the list.

Mew Component O >
Software Component Selection
Select component from those available in list E
Functicn | All w
Type All w
Filter |
Components Type Version e
Iae) r_flash_spi FIT 233
B r_gpio_m FIT 220
B r_irg_m FIT 2,10
e rg_rx FIT o.og
B r_iwdt_re FIT 1.70 2.avalavle
B rinend FIT 7 A M
£ >

how only last versicn

Description  1.Uncheck

This scftware component provides configurations for Buses.

Download more software components

Configure general settings.

@ < Back Mext = Cancel

Figure 6-5 To select old Ver.
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6.6.2 FIT Configurator

If FIT Configurator screen is displayed, clear this screen, then, reopen it. The screen information is not updated unless

reopened.

(1) Update the screen of FIT Configurator to the latest state
1. Close the FIT Configurator tab.

2. Open FIT Configurator from Renesas view.

C/C++ - e2 studio
File Edit Source Refactor Navigate Search Project

Renesas Yiews

i

Run  Window Help

TR R R IR T IRy

B projectBplorer 52 B Y = O 2.0pen FIT Configurator
from Renesas Views

S |®'Q' mgcﬁ &?33@
= led_sample [HardwareDebug]

> [ Includes

PR

3 led_sample.c

custom.bat

|= led_sample Debug.launch

|= led_sample HardwareDebug.launch

o=
Quick Access = |
= B 5= outl. =

An outline is not available.

1.Close the tab

|# Problems J<| Tasks [l Console [ Properties [Jj Memory Usage [&] Stack Analysis ﬂﬂTCnnﬁgurat % Generate Code ¥ = 0

Marmne of the project to add FIT modules: [Iedisample

Target Board | RSKRXB4M ¥ | Advanced Filters...

Available Medules

~| [ [+ pinSetting |

Selected Modules

Option Value

Modules
r_bsp
r_byteq
r_can_nx
r_cmitw_ne
r_emt_r
r_dac_rx

r_dmaca_rx

Version
340
1.60
202
110
3.00
2.80
1.03

Description

Board Support Packages.

Byte-based circular buffer library.

CAN API for the RX7T1M and RX54M.
CMTW Driver

Simple CMT driver for creating timer t...
Digital-te-Analog Converter driver
DMAC driver

Medules Version

n,

Add Module »>

<< Remove Module

Figure 6-6 Update the screen of FIT Configurator to the latet state
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(2) Check the latest FIT module
1.  Confirm the FIT module added. Latest Ver. will appear on FIT Configurator screen (*).

See “4.1.2(3)” from then on to install the target FIT module.

|*! Problems = Tasks [ Console [ Properties Mernory Usage |E| Stack Analysis E',E FIT Configurator

Mame of the project to add FIT modules: ’Ied_sample A
Target Board | RSKRX64M v | Advanced Filters...
Available Modules Selected Modules
Modules Version  Description “ | Modules Yerzion
r_flash_rx 1.70 Flash API for RX100, RX200, RX600, and R... r_bsp 340
r_flash_spi 233 Clock Synchronous Control Module for 5. |§| r_crmit_rx 300
r gpio 210 General Purpose Input/Qutput Driver
r_irg_rx 9.99 IRG Driver
r_rwdt_mne 1.50 11-bit down-counter Independent WDIT ... ~— Updated IRQ FIT
r_lengg 1.50 Unsigned 32-bit circular buffer library. module Ver.9.99
r_hvd_me 210 Low Veoltage Detection Driver
r moc 210 Multi-Function Pin Controller Driver i

Add Module == << Remove Module

Figure 6-7 Check the latest FIT module

(3) Toselect old Ver.
1. Pulldown appears by clicking the FIT module Ver. Number.

2. Click pulldown to show old Ver.

3. Select the desired version from the pulldown.

[:_' Problems J=| Tasks [ Console [~ Properties Memory Usage |E| Stack Analysis }F',_HFlTCu:unfiguratnr o

Mame of the project to add FIT modules: ’Ied_sample -
Target Board | RSKRX64M > | Advanced Filters...
Available Modules 1.Click Ver. number Selected Modules
Modules Version escription “ || Modules Version
r_flash_rx Flash APT for RX100, RX200, RX600, and R... r_bsp 3.40
r_flash_spi Cleck Synchroncus Control Meodule for 5., |E| r_crmt_rx 2.00
r_gpic_nx General Purpose Input/Qutput Driver
r_irg_rx I Driver
r_wdt_rc - -bit down-counter Independent WDT ...
r_lengg =5 2-bit circular buffer library.
r_hwd_re . Low Voltageetection Driver
r miec ne in Controller Driver i

\ .
Add Module >> | 3 \jake settings 2.Click here << Remove Module

Figure 6-8 To select old Ver.
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Website and Support
Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU 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.

Handling of Unused Pins

Handle unused pins in accord 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 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. Unused pins should be handled as described under Handling of Unused Pins in
the manual.

Processing at Power-on

The state of the product is undefined at the moment 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 moment 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 moment 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 moment when power is supplied until the power reaches the level at
which resetting has been specified.

Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access these
addresses; the correct operation of LSI is not guaranteed if they are accessed.

. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.
When switching the clock signal during program execution, wait until the target clock signal has
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. Moreover, 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.

. Differences between Products

Before changing from one product to another, i.e. to a product with a different type number, confirm

that the change will not lead to problems.

— The characteristics of an MPU or MCU in the same group but having a different part number may differ in
terms of the internal memory capacity, layout pattern, and other factors, which can affect the ranges of
electrical characteristics, such as characteristic values, operating margins, immunity to noise, and amount of
radiated noise. When changing to a product with a different part number, implement a system-evaluation test
for the given product.




Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes 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, drawing, chart, program, algorithm, application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or otherwise misappropriate 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, copy or otherwise misappropriation of Renesas Electronics products.

5. 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; and 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.

Renesas Electronics products are neither intended nor 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 damages (space and 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 third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas

Electronics.

6. When using the 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 radiation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out of the use of Renesas Electronics products beyond such specified
ranges.

7. 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. Further, Renesas Electronics products are not subject to radiation resistance design. Please ensure to implement safety measures to guard them
against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of 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 by your own responsibility as warranty
for your products/system. Because the evaluation of microcomputer software alone is very difficult and not practical, please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please investigate applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use 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.

9. 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 not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,
such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development,
design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics
products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting,
selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the
countries asserting jurisdiction over the parties or transactions.

10. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice,
and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.3.0-1 November 2016)
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