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Introduction

This application note describes the basic usage of the RX Smart Configurator (hereafter called the Smart
Configurator), and the procedure for adding its output files to CS+ projects.

References to the Smart Configurator and CS+ integrated development environment in this application note
apply to the following versions.

e CS+ (CS+ for CC) V8.11.00 and later
e RX Smart Configurator V2.20 and later
e CS+ RX Smart Configurator Communication Plugins V1.02.21 and later

Target Devices

Refer to the following URL for the range of supported devices:

https://www.renesas.com/rx-smart-configurator
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1. Overview

1.1  Purpose

This application note describes the basic usage of the Smart Configurator and CS+ integrated development
environment, including the procedure for creating a project and adding Smart Configurator output to CS+
projects.

Refer to the User’'s Manual of CS+ for how to use CS+.

1.2 Features

The Smart Configurator is a utility for combining software to meet your needs. It handles the following three
functions to support the embedding of drivers from Renesas in your systems: importing middleware in the
form of FIT (Firmware Integration Technology) modules, generating driver code, and making pin settings.
Graphical presentation on Smart Configurator, for instance the timing waveform, makes your configuration of
middleware and drivers easy.

1.3 Software Components

The Smart Configurator supports two types of software components: Code Generator (CG) and Firmware
Integration Technology (FIT). Drivers and middleware supported by each software type are:

e Basic drivers:
e  CGdrivers (CMT, A/D Converter, SCI, etc.)
e  FIT modules (CMT, DTC, DMAC, RSPI, SCIFA, etc.)
e Middleware:
e  FIT modules (USB, Ethernet, Flash Memory (programming the on-chip flash memory), etc.)

The basic driver is a control program for peripheral functions of microcomputer such as CMT, A/D converter,
SCI, etc. It is convenient to embed a software component (CG driver or FIT module) using code generation
function.

In addition, FIT modules can be embedded for using middleware such as USB, Ethernet, and Flash memory
(programming the on-chip flash memory) as software components.

R20AN0470EJ0150 Rev.1.50 Page 4 of 86



RX Smart Configurator

User's Guide: CS+

2. Before Using the Smart Configurator

2.1 Preparing the CS+ (CS+ for CC) Integrated Development Environment

To create or build a program in the CS+ integrated development environment with the use of source code
generated by the Smart Configurator, you will need to install CS+ to handle building for the target device.

2.2 Installing the Smart Configurator

Download the RX Smart Configurator and CS+ RX Smart Configurator Communication plug-in from the URL
below. The CS+ RX Smart Configurator communication plug-in is required for registering source code
generated by the Smart Configurator with CS+.

https://www.renesas.com/rx-smart-configurator

After activating the installer, install the Smart Configurator and the plug-in by following the procedure of the

installer. You will require administrator privileges to do this.

2.3 Setting the CS+ Integrated Development Environment

Source files the Smart Configurator generates can be registered with CS+, and CS+ can be set to the
configuration required to build the registered source files. This is set up automatically at the time the Smart
Configurator is installed; however, you will need to check the settings against the following and modify them

as required.

231

Checking the plug-in settings

Select [Plug-in Manager] from [Tool] of CS+ menu, and confirm that there is a tick against “Smart
Configurator for RX Communication Plug-in”. Tick it if it is not.

Plug-in Manager

Checked plugins are loaded at the C5+ start-up.
These settings are enabled at the next start-up.

* You can never uncheck a check box of the grayout plugin that is required by the CS+. Also, on the [Basic Function]tab. it is
recommended that the checkboxes of the plug-n for the targst microcontroller of the development are not cleared.

Basic Function Additional Function

Module Name

%% Code Generator Plug4n

%% Code Generator Plug+n for RHE50
Code Generator/PinView Plug4in

. Debug Console Plugin

jE-:I'rt-:-r plug-n DLL

[5] IromPythion Consale Plugdn

/"‘Pin Conrfigurator Plug4n

1 Program Analyzer Plug4n

':‘Quick and Effective tool solution - QE

:?}:‘ Reattime OS5 Analysis Control Plug-in{Commen)

;‘ Realtime OS5 Build Tool Flug-n{Common)

Realtime OS5 Resource Information Displaying Plug-n{common)
"] Reattime 05 Task Analyzer Plug4n(Comman)

5 st Coofigurator fo g ooy o

S5 Smart Corfigurator for RX Communication Plug4n

(3 Stack Usage Tracer

Q Update Manager Plug-in

<

Description

Plug-in to generate the device driver automatically . for VE50,
Flug-in to generate the device driver automatically and to vie
Plug4n to generate the device diver automatically and to vie
DebugConsole plug4n to support using standard 1/0.
SEditor DLL

It is & console where the IronPython commands and the CS5+
Plug-in to define the device pin configuration.

Plug-in to analyze program.

Flug-in for application development that contains useful tools
Realtime 05 Analysis Control plug-in to use Realtime 05 Info
Reattime OS5 build tool plug-in to set building information.
Reattime 05 plugdn to display Realtime OS5 resource informat,
Plug-n to analyze the Realtime OS built-n program.

Plug-in to communicate with Smart Configurator for RHE50 th
Plug-n to communicate with Smart Corfigurator for R¥ that g
Litility to display and adjust stack usage of each functions.
Plug4n to communicate with C5+ Update Manager.

Figure 2-1 Plug-in Manager
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2.3.2 Checking the setting of the execution path

[Smart Configurator (Design Tool)] is displayed under [Project name (Project)] in the Project Tree when you
open the CS+ project for the target device of the Smart Configurator.

Click on [Smart Configurator (Design Tool)], and the Smart Configurator Property panel is displayed.

3] Smart_Configurator_Example - C5+ for CC - [Property] - O X
File Edit View Project Build Debug Tool Window Help & @&
oo |[BE QX DE 2O HE S b aa L@y @B @ 5= [
S ) R E O & @ G| 5 g Solution List
[} Project Tree 3 x Property =
o .
3| 5 £ =] =
E @ 3 £l :~] Smart Corffigurator Property - I
&g. d v Product Information
H ‘ersion V1.02.01.03 [17 Sep 2018]
— v Smart configurator setfing
"\ CC-RX (Build Tool) el Ve e A e ) R R il C-\Program Files'\Renesas Blectronics'SmartConfigurator' R X eclipse’SmartCorfigurator exe |...
2= RX Simulator (Debug Tool)
\3 Program Analyzer (Analyze Tool)
=L File

Figure 2-2 Displaying the Property

“Smart Configurator for RX executable file path” shows the executable file of the Smart Configurator. The
following path is set when the Smart Configurator is installed with the default setting (where “CS+" and
“Smart Configurator” are in the same level).

32-bit environment:
“C:¥Program Files¥Renesas Erectronics¥SmartConfigurator¥RX¥eclipse¥SmartConfigurator.exe”
64-bit environment:

"C:¥Program Files (x86)¥Renesas Electronics¥SmartConfigurator¥RX¥eclipse¥SmartConfigurator.exe"

When manually specifying the path of the executable file, “Smart Configurator for RX executable file path”
can be set as either a relative or an absolute path.

2.4 Uninstalling the Smart Configurator

If you wish to uninstall the Smart Configurator, select “Smart Configurator for RX” and “CS+ SC
Communication Plugins for RX” from [Apps and Features] in the control panel and uninstall them.

R20AN0470EJ0150 Rev.1.50 Page 6 of 86
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3. Operating the Smart Configurator

3.1

Procedure for Operations

Figure 3-1 shows the procedure for using the Smart Configurator to generate files for setting up peripheral
modules, and to use them in building after registration with CS+. Refer to the related documents on CS+ for
the operation of CS+.

( CS+ Operations in CS+

~

C

Starting CS+

)

v

C

Creating and loading a CS+ project )

A\ 4

Starting the Smart Configurator

)

Refer to section 3.2, Starting the
Smart Configurator.

Té Operations in the Smart Configurator \

Device information
Toolchain information

Registering source files

\

C Setting of peripheral modules

Refer to chapter 4, Setting of
Peripheral Modules.

Setting of interrupts

Settings.

Refer to section 4.5, Pin Settings.

Refer to section 4.6, Interrupt
( Setting of pins )

Generating source code

v

Creating user programs

)

Refer to chapter 7, Creating User
Programs.

Building

)

Execution and debugging

)

_/

1

i Refer to chapter 6, Generating

1 Source Code.

v
e e ——————————————
( Generating reports 1
N /

Refer to chapter 9, Generating
Reports.

- _/

Figure 3-1 Procedure for Operations
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3.2 Starting the Smart Configurator

Double-click on [Smart Configurator (Design Tool)] under [Project name (Project)] in the Project Tree of CS+
to start the Smart Configurator. You do not need to select a device or toolchain for the Smart Configurator,
since the settings of the project for CS+ are passed over to the Smart Configurator.

@3 Smart_Configurator_Example - CS+ for CC - [Property]

File Edit Wiew Project Build Debug Tool Window Help

@ st | [FE QX D@ iy
G EE DR
L:li: Project Tree Renesas
22 © 8lE
:g_ = 15 Smart Configurator Iemartconﬁgurator

CC-RX (Build Tool)
2 RX Simulator (Debug Tool)
E

\.) Program Analyzer (Analyze Tool) e

3 File & eclipse

Figure 3-2 Activation of Smart Configurator

Note: The settings of CS+ are not passed over to the Smart Configurator in the following cases: when the
Smart Configurator is activated from its executable file, when a new project is created from [File]
menu of the Smart Configurator, or when an existing file from the Smart Configurator is opened.

3.3 File to be Saved as Project Information

The Smart Configurator saves the setting information such as the target MCU for the project, build tool,
peripheral modules, and pin functions in a project file (*.scfg), and refers to this information.

When the Smart Configurator is activated from CS+, the project file from the Smart Configurator is saved in
“project name.scfg”, which is at the same level as the project file (*.mtpj) of CS+.

R20AN0470EJ0150 Rev.1.50 Page 8 of 86
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3.4 Window

The main window is displayed when the Smart Configurator is started. The configuration of the window is
shown in Figure 3-3, Main Window.

1) (©) @)

2
EG smart CDanur}l{/ @ - o x
e |

& Smart_Configurator_Example.scfg = & MCU/MPU Package =

iew i i o - Pl dasigned Function =
Overview information et e e rest. | ) iy

- General Information ) ffia

Overview

Get an overview of the features provided by Smart
Configurator,

i1 Videos Application Code

@
!
What's New

Check out

See all Rele

in the latest release.

J03einByuo) Hews

MCU Hardware

RENESAS

Product Documentation
User's Guide
APl manual

* Current Configuration
Selected board/device: RSF564MLCxFC (ROM size: 4Mbytes, RAM size: 512KB, Pin count: 176)

Generated location (PROJECT_LOCV): | src\sme_gen Edit...
Selected components:

Component Version  Configuration
©8oard Support Packages. (r bsp)  7.42 t bsplused)

Overview| Board Clocks| System Components Pins| Interrupts

P Console * Bi¥|= G ~ @ v = DR Configuration Problems % =i
mart Configurator Output 0 items

Description

S (5) N ©)

Figure 3-3 Main Window

1) Menu bar

2) Main toolbar

3) Smart Configurator view
4) MCU/MPU Package view
5) Console view

6) Configuration Problems view
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34.1 Main menu

File Window Help

Table 3-1, Main Menu Items, lists the items of the main menu.

Table 3-1 Main Menu ltems

settings handed over from CS+.

Menu Details
File New The dialog box [New Smart Configurator File], which is used to create a
new project, is displayed.
Open The dialog box [Open], which opens an existing project, is displayed.
Save Saves a project with the same name.
Restart Smart Configurator is restarted.

Do not use this menu item in general, as it leads to deletion of the project

Exit Execution of the Smart Configurator is terminated.
Window Preference The dialog box [Preference], which is used to specify the properties of the
project, is displayed.
Show view The dialog box [Show view], which is used to set the view of the window,
is displayed.
Help Help Contents | The help menu is displayed.
Home Page Open the home page of Smart Configurator in Renesas website
Release Notes | Search for release notes of Smart Configurator in Renesas website
Tool News Search for tool news of Smart Configurator in Renesas website
API Manual Search for the RX API Reference (R20UT4360) in Renesas website
About The version information is displayed.

3.4.2 Toolbar

= ey
L Jl'—"

Some functions of the main menu are allocated to the buttons on the toolbar. Table 3-2, Toolbar Buttons and

Related Menu Iltems, shows the description of those tool buttons.

Table 3-2 Toolbar Buttons and Related Menu ltems

Toolbar button Related menu item
| [File] ® [New]
] [File] ® [Open]
=] [File] ® [Save]

R20AN0470EJO0150 Rev.1.50
Apr 16, 2024 RENESAS
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3.4.3 Smart Configurator view

The Smart Configurator view consists of seven pages: [Overview], [Board], [Clocks], [System],
[Components], [Pins], and [Interrupts]. Select a page by clicking on a tab; the displayed page will be
changed.

[EE smant Configuratar - o x ‘
File Window Help

(=]} (=41
% Smart_Configurater_Example scfg » <o

. . . o &

Overview information Generate Cade Generate Raport
- General Information @
Overview

Get an overview of the features provided by Smart Configurator,

Videos Application Code

Introguction to Smart Configurator

. o Software Compon
rowse related videos s
What's New

Check out wi w in the latest release.

Joreandyuo) Lews

See all Relea:

Product Documentation
Jser's Guide

AP manual

- Current Configuration

Selected board/device: RFFS6AMLCEFC (ROM size: dMbytes, RAM size: 512KB, Pin count: 176)
Generated location (PROJECT LOC\): src\smc_gen Edit...
Selected components:

Component : Versian  Configuration

© Board Support Packages. (r_bsp) 742 r_bsplused)

Overview| Board | Clacks| System Companents Pins| Internupts

Figure 3-4 Smart Configurator View
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3.4.4 MCU/MPU Package view
The states of pins are displayed on the figure of the MCU/MPU package. The settings of pins can be
modified from here.

Three types of package view can be switched between [Assigned Function], [Symbolic Name] and [Board
Function]. [Assigned Function] displays the assignment status of the pin setting, and [ Board Function]
displays the initial pin setting information of the board. [Symbolic Name] displays the symbolic name
information of the pins. The initial pin setting information of the board is the pin information of the board
selected by [Board:] on the [Board] page (refer to "chapter 4.1.2 Selecting the board ” and “chapter 4.5.6 Pin
setting using board pin configuration information™).

IR Package

RENESAS

RX64M RX64M

RSF564MLCxFC R5F564MLCXFC

RENESAS

RX64M

R5F564MLCxFC

Figure 3-5 MCU/MPU Package View
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3.4.5 Console view
The Console view displays details of changes to the configuration made in the Smart Configurator or
MCU/MPU Package view.

B Console i3 -Ektﬂ"-|=‘ M= O

Smart Configurator Qutput
MBSBeaRal: Pin 24 is assigned to EXTAL
Meseeaeel: Pin 22 is assigned to XTAL

Figure 3-6 Console View

3.4.6 Configuration Problems view
The Configuration Problems view displays the details of conflicts between pins.

ik Cenfiguration Problems &3

0items
Description - Type
Figure 3-7 Configuration Problems View
R20AN0470EJO0150 Rev.1.50 Page 13 of 86
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4. Setting of Peripheral Modules

You can select peripheral modules from the Smart Configurator view.

4.1 Board Settings
You can change the board and device on the [Board] tabbed page.

41.1 Selecting the device

Click on the [| - ] button to select a device.

& Smart_Configurator_Example.scfg x =a|

Device selection = =
Generate Code Generate Report

Device selection i3 4

Board: Custom User Board »

Device: RSFS564MLCxFC D

Overview Clocks System Components Pins | Interrupts

Figure 4-1 Selecting the Device

Note: Device change is not reflected to the device (micro controller) of CS+ project.
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41.2 Selecting the board
By selecting a board, the following settings can be changed at one time.

Pin assignment (Initial pin setting)
Frequency of the main clock
Frequency of the sub-clock
Target device

The board setting information is defined in the Board Description File (.bdf).

The .bdf file of Renesas made board (for e.g. Renesas Starter Kit) can be downloaded from website and
imported.

In addition, by downloading the .bdf file provided by the alliance partner from website and importing it, it is
possible to select alliance partner boards.

& Smart_Configurator_Example.scfg = =aff
C-J g

Device selection Generaie Code Generate Report

Device selection Ba e

Board: lCuslom User Board v ]

Device: R5F564MLCxFC

Overview Board Clocks System Components Pins| Interrupts

¥

IE Confirm board change s

a—

,  Changing the board will refresh all pin assignments.
?  Assigned pins that are unavailable in the selected board may be remowved.

Do you want to continue?

Save and continue Continue Cancel

Figure 4-2 Selecting the Board

Note: Depending on the board selected, the device will change, Device change is not reflected to the device
(microcontroller) of CS+ project.
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4.1.3 Exporting board settings
Follow the procedure below to export the board settings.

(1) Click onthe [ 21 (Export board setting)] button on the [Board] tabbed page.

(2) Select the output location and specify a name (Display Name) for the file to be exported.

£ Smart_Configurator_Example.scfg * =8|

Device selection & s
Generate Code Generate Report
Device selection -—é@

Board: Custom User Board w (1)

Device: R5F564MLCxFC

Overview Board Clocks System Components Pins| Interrupts

Figure 4-3 Exporting Board Settings (bdf Format)

4.1.4 Importing board settings
Follow the procedure below to import board settings.

(1) Click on the [ g23 (Import board setting)] button and select a desired bdf file.

(2) The board of the imported settings is added to the board selection menu.

& Smart_Configurator_Example.scfg * =
. . el =
L Generate Code Generate Report
Device selection Q__,
)

Board: [Cuslc—m User Board N ] @

Device: RSFS64MLCxFC

Overview Board Clocks System Components Pins| Interrupts

Figure 4-4 Importing Board Settings (bdf Format)

Once a board setting file is imported, the added board is also displayed in the board selection menu of other
projects for the same device group.
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4.2 Clock Settings

You can set the system clock on the [Clocks] tabbed page. The settings made on the [Clocks] page are used

for all drivers and middleware.

Follow the procedure below to modify the clock settings.

(1) Specify the VCC voltage.

(2) Select the clocks required for device operations on the board (the main clock is selected by default).

(3) Specify the frequency of each clock in accordance with the board specifications (note that the frequency
is fixed for some internal clocks).

(4) When using the PLL circuit, select the clock source for the PLL.

(5) For the multiplexer symbol, select the clock source for the output clocks.

(6) To obtain a desired output clock frequency, select a frequency division ratio from the drop-down list.

& Smart_Configurator_Example.scfg

Clocks configuration

(1) VG (V) (Actual value: 3.3)

4)

air vlmer =
Frequency Multiplication (5) =4

P are (6)

Frequency Divisian:

x100 -

- -

SCKCR (FCK(3:0])

b w14 B —
SCKCR (ICK[3:0])

b 12 - p—
SCKCR (PCKA[3:0])

b 12 v —

SCKCR (PCKB[3:0))

( ) o IMain clock
Qscillation source: | Resonator
(3) Frequency: (MHz)
Oscillation wait time:
9980 (ps) (Actual value: 10000)
Sub-clock
HOCO elock

Owerview |Boarc stem Components Pins Interrupts

x1/4 v —

SCKCR (PCKC[3:07)

o -
Generate Code Generate Report

FlashiF clock (FCLK)
B0 (MHz)

System dock (ICLK)
120 (MHz)

Peripheral module clock (PCLKA)

120 (MHz)

Peripheral module clock (PCLKB)

60 (MHz)

Paripheral module clock (PCLKC)

= x1/4 -
SCKCR (PCKD[3:0])

b x4 v —

SCKCR (BCK]3:0])

60 (MHz)

Peripheral module clock (PCLKD)
4 50 (MHz)

External bus clock (BCLK)

120 (MHz)

BCKCR (BCLKDIY)

= x1/2 s
-
SCKCR2 (UCK[3:0])
o —

Figure 4-5

Clock Settings
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4.3 System Settings
You can set the debug interface pins at [System] tabbed page.
There are 3 types of debug interface available: FINE, JTAG, JTAG (Trace)

You can check the pins configured from Console message or MCU/MPU Package view.

& *Smart_Configurator_ Example.scig = = O | 8 MCU/MPU Package * =0 |
Sy".m eonﬂgumhan Generate Code  Generate Report SHETE
S A R5F564MLCxFC
Debug interface setting
) Unassed TJFINE JTAG [Trace)
Nate: The wsing of PCT/UB may have o limitation, because PCTUR i contralled foi made-settings by emubitor
Overview | Board Clocks System| Components Pins Intermupts * Legeat
B Console * ot T = B = Configuration Problems = —
Smart Configurator Output 0 items
Mas2eeeel: Pin 35 is assigned to TDO A | Description Type

MB5800081: Pin 17 is assigned to TRSTR
Me5e00002: Pin 18 is removed from FINED
M250eee01: Pin 20 i assigned to TMS
Me58eeae1l: Pin 31 is assigned to TDI
Ma5200081: Pin 34 is assigned to TCK

Figure 4-6 Debug Interface Setting at [System] Page
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4.4 Component Settings

Drivers and middleware can be combined as software components on the [Components] page. Added
components are displayed in the Components tree at the left of the page.

@ Smart_Configurator_Examplescly =
- ic| &
Software component configuration Generate Code' Generate Report

Components @35 = 4 5 *  Configure @

P Components tree

~ &= Startup

v &= Generic
@ r_bsp

Overview | Board Clocks S‘,«'steml(inmﬁnnpntnlpins Interrupts
Figure 4-7 [Components] Page

The Smart Configurator supports two types of software components: Code Generator (CG) components and
Firmware Integration Technology (FIT) modules.

44.1 Adding Code Generator components
The following describes the procedure for adding a component.

(1) Click on the [+ (Add component)] icon.

& Smart_Configurator_Example.scfg *
5 & )
Software component configuration Generate Code Generate Report

Components &ucil = = 3 v  Configure @

(1)9

type filter text
v & Startup
¥ = Generic
@ r_bsp

Overview Board Clocks System Components Pins Interrupts

Figure 4-8 Adding a Component
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(2) Select a component from the list in the [Software Component Selection] page of the [New
Component] dialog box (for e.g. Single Scan Mode S12AD).

(3) Check that [Type] for the selected component is [Code Generator].
(4) Click on [Next].

F@ rew Component [m x
Software Component Selection e
Select component from those available in list !
Category All W
Function Al w
Filter
Components Short Name Type A
#HSD Mode SOHI Driver r_sdhi_re Firmware Integr...
& Serial Sound Interface driver. r_ssi_api_nc Firmware Integr... &
(2) @ Simple I1C Driver. r_sci_iic_rx Firmware Integr...
(ESingle Sean Mode 51240 ) 3)
#Smart Card Interface Mode Code Generator
# SPI Clock Synchronous Mode (3-wire m... Code Generator
5P Operation Mode (4-wire method) Code Generator : o
- TiRda . S s n_— - .

(] Show only latest version |
(] Hide items that have duplicated functionality
Description

This software component provides Single Scan Mode configurations for 12-Bit A/D A
Converter where the arbitrarily selected analog inputs channels are converted in ascending vl |

& -

Configure general settings

(4)

? fack I Next > I [ Finish ] Cancel

Figure 4-9 Adding a Code Generator Component

(5) Specify an appropriate configuration name in the [Add new configuration for selected component]
page of the [New Component] dialog box or use the default name (for e.g. Config_S12AD0).

(6) Select a hardware resource or use the default resource (for e.g. S12ADO0).
(7) Click on [Finish].

G Mew Component [m| *

Add new configuration for selected component |

Single Scan Mode 51240
Configuraticn narme: (5) Config_S12AD0 |

Resource: (6) . 512AD0 w

- m
@) < Back Next » Cancel

Figure 4-10 Adding a Component
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4.4.2 Removing a software component
Follow the procedure below to remove a software component from a project.

(1) Select a software component from the Components tree.

(2) Click on the [§« (Remove component)] icon.

Components &% = #H 5 ¥

| type filter text ‘

v (& Startup
v = Generic
@ r_bsp
v (& Drivers
v = AJD Converter
« Config_S12AD0
1>
v = Communications
@ r_ether x

@ r_gspi_smstr_rx

Figure 4-11 Removing a Software Component

The selected software component will be removed from the Components tree.

Multiple components can be selected by pressing [Ctrl] and clicking on components. Click on the [?
(Remove component)] icon. So multiple components can be removed at the same time.

Components ey SRR

type filter text
w = Startup
v = Generic
& r bsp
w | = Drivers

& Config_S512AD0
(1) & Config_S12AD1
w (J= Communications

W r_ether_rx

W r_qspi_smstr_rx

Figure 4-12 Removing Software Components

Source files generated for this component are not removed from the CS+ project tree. After generating

source code by clicking [ & _i (Generate Code)] icon, the source files generated for removed component will
be removed from the CS+ project tree.
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4.4.3

Switching between the component view and hardware view

The Smart Configurator also provides a function for adding a new component by directly clicking a node in
the Components tree. To use this function, you need to switch the view of the Components tree from the
component view to the hardware view.

(1) Click onthe [ 3 (View Menu)] icon and select [Show by Hardware View]. The Components tree will
display the components in a hardware resource hierarchy.

Components @3 = 4 3% ¥ Configure
® Show by Component View
type filter text 1) LShow by Hardware View
: ) Note

Figure 4-13 Switching to the Hardware View

(2) Double-click on a hardware resource node (for e.g. S12AD1 under 12-bit A/D converter) to open the
[New Component] dialog box.

(3) Select a component from the list (for e.g. Single Scan Mode S12AD) to add a new configuration as
described in “chapter 4.4.1 Adding Code Generator components”.

= *Smarl_Configurstor_Example scig =

Software component mnﬁgurnﬂ4
Components V= =

@

-

E Mew Comgponent

I Software Component Selection

Select componsend from those availabile in ls2

Event ik contraller
Whulti-function timer pulse unit 3
Poul oulput enalble 3

Ganaral P temer

16-bit timer pulse unit
Programmsbds pulse generator
E-bat timer

Compare iatch taners

Compare miatch tamar W

Serial communications interface
Serial communications interface with
12C bus intesface

Serial peniphesal witeilace
Raaltimne clock

Watchdog trmes

Inedependent watchdog tirmes
CRC caloulatoe

T12-bit AJTR commrbrter

51 3ALH
12-bit DA corveerter
Data operalion cirguil

i Othess

1 Paits

| fa.u\]w All
Function | All

Filter

Comgeonenls

W50 Mode SDHI Drivet

& Sorin] Saund Intedace driver
i Simple I

& Single Scan Mode S13AD

Shaoat Mame
v _sdhi_tx
54 A e

1_5Li_ii_rx

©)

W Smaet Card Interface Mode

® 5P Clock Synchronous Mode [3-wine m

i
= Show oy labest version

o Hidbe ibems thel have duplicated funclionality

Dezcriplion

e

Type

Firrswade Indegr.
Firrmveara Intoqr.
Firrmwge e Integr.
Code Genorator
Ciole Generator
Code Generator

[ m o
#H
w
Wersion
21
203
270
250
1120
1.120 ¥

Thiis software component provides Single Scan Mode configurations for 12-8it AJD Cormerter
wihere the arbitrarily selected analog inputs dhannels are comverted in ascending channel order

[fusn ]

Figure 4-14 Adding a CG Component to the Hardware View

Cancel
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4.4.4 Setting a CG driver
Follow the procedure below to set up a CG configuration.

(1) Select a CG configuration from the Components tree (for e.g. Config_S12ADO0).

(2) Configure the driver in the [Configure] panel to the right of the Components tree. The following steps
and figure show an example.

a. Select ANOOO.
b. Select [A/D conversion start trigger pin] under [Conversion start trigger setting].

Click on [Advance setting] to expand the view.
d. Select [Discharge] for [Charge setting].

124

-8

mele. [*] o o
sclg | Ganerate Code Generate Report

Components el P Bw Analog input mode setting -
[ Doube trigger mode

Analog input channel setting

(2) a. Eavoe  Tanoor [Canoge  [Janoos  [JANoo4
] amoos ] aroos [lanoor
Conversion start Wigger setting

Start trgaer

¥n start trigger pin = ]

AJTr conw

@) b.

Interrupt setting

[ Enable AD conversion end internspt (S12AD4)  Priority | Level 15 (highest}

2 ()

AddjAverage AD value setting
[ anooo 1

Self diagnosis setting

Made Unused

Disconnection detection assist setti
Charge setting (2) d. ﬁischorc\c A l

Period 2 ADCLK

Madicaterd camnia hold drn it channal catting
>
Overview Board Clocks System Components Pins Intermupts

Figure 4-15 Setting a CG Driver

Generation of a code in accordance with each CG configuration is enabled by default.

Right-clicking on a CG configuration and then selecting the [ ¥ Generastecode | icon changes the icon to
[ cenertecede ] and disables code generation for the CG configuration.

To enable code generation again, click onthe [  Generstecede ] icon and change itto [ ¥ Generatecode |,
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445 Changing the resource for a CG configuration

The Smart Configurator enables you to change the resource for a CG configuration (for e.g. from S12ADO to
S12AD1). Compatible settings can be ported from the current resource to the new resource selected.

Follow the procedure below to change the resource for an existing software component.

(1) Right-click on a CG configuration (for e.g. Config_S12ADO0).

(2) Select [Change resource] from the context menu.

(3) Select a new resource (for e.g. S12AD1) in the [Resource Selection] dialog box.

E
L.
1]
=

Components

P
L]

‘ type filter text

» & Startup
v = Generic
@ r_bsp
v (& Drivers
~ = A/D Converter

€y

Therate code

Output only initialization API

@

# Remove
i) Duplicate
Rename

Reset to default

+ Add Configuration >

Figure 4-16 Changing the Resource

(4) The [Next] button will be active; click on it.

6 Resource Selection | X

Resource Selection

Select resource from those available in the list

Resource: | $124D1 ~

() GRS ————

(4)

< Back m Finish Cancel

Figure 4-17 Components Page — Selecting a New Resource
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(5) Configuration settings will be listed in the [Configuration setting selection] dialog box.

G Resource Selection O X

Configuration setting selection
Configuration setting list (7)

Confirm setting for resource changel@ Use setting below (O Use default l

Setting (6) Value Portable ~ *

Double trigger mode Unuse Yes

AMNDDD Use Yes

AN Unuse Yes

AMDD2 Unuse Yes

ANDO3 Unuse Ves

ANDDS Unuse Ves

ANDDS Unuse Yes

AMNDDE Unuse Yes

AMNDOT Unuse Yes

Start trigger source A/D conversion start trigger... Yes v
€ >

(8)
et Cance

Figure 4-18 Checking the Settings of the New Resource

(6) Check the portability of the settings.
(7) Select whether to use the listed or default settings.
(8) Click on [Finish].

The resource is automatically changed (for e.g. changed from S12ADIO to S12ADI1).

4 *Smart_Configurator_Example.scfg * s
< o} =]
Software component configuration Generste Coda’ Ganerats Report
Components i eh © 3 v Configure ~
s
~ Basic setting
Note
v (= Startup . . .
E . When using the 12-bit A/D converter {unit 1), we recommend not using ports 02, 01, 00, port 9, port D, and port E as output ports
v & Generic
& rbsp Analog input mode setting
v & Drivers [ Double trigger mode [ extend analog input mode
v & A/D Converter . " ‘
« Config.S12AD0 Analog input channel setting
[ AN100 [Clantot [JaN102 [JaN103 [Jant04
[ ant0s Clantos Clanto7 [antos [ ant09
CIant10 Clanttt CJan112 CJan113 [Jan114
I ant1s [Jant16 CJAN117 CJan118 [COant19
[Jan120 [ Temperature sensor output [ Internal reference voltage
Conversion start trigger setting
Start trigger source
A/D conversion start trigger pin
Interrupt setting
:7 Enable AD conversion end interrugh (S12ADI1 Priority  |Level 15 (highest) ~
~ Advance setting
Add/Average AD value setting
] AN100 AN101 AN102 AN1 \N104
AN106 10
< >

Overview Board |Clocks | System Components| Pins/ Interrupts

Figure 4-19 Resource Changed Automatically
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To change the configuration name, follow the procedure below.

(9) Right-click on the CG configuration.
(10) Select [Rename] to rename the configuration (for e.g. change Config_S12ADO0 to Config_S12AD1).

Figure 4-20 Renaming the Configuration

=
.r’u‘%i

Components e ed % B

‘ type filter text

~ = Startup
v = Generic
& 1 _bsp
~ = Drivers
v = A/D Converter

Output only initialization API
Change resource

% Remove

10 Lﬁ Duplicate
10)

Reset to default

+ Add Configuration
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4.4.6 Downloading a FIT module

You need to download a desired FIT driver or middleware from the Renesas Electronics website. First, log in

to "My Renesas" from CS+, then follow the procedure below.
(1) Click on the [%+ (Add component)] icon.

(2) Click the [Download the latest FIT drivers and middleware] link in the [Software Component Selection]

page of the [New Component] dialog box to download a FIT module.

New Component O x

Software Component Selection Eb

Select component from those available in list

Category |All

Function |All

Filter I I OdUIes are IOt auallable IUI SEIEC“O !

Components Short Name Type v
#g-Bit Timer Code Generator § 1
# Buses Code Generator 1
H#CRC Calculator Code Generator 1
i Clock Frequency Accuracy Measurement... Code Generator 1
# Compare Match Timer Code Generator | 2
B Complementary PWM Mode Timer Code Generator || 1
# Continuous Scan Mode S12AD Code Generator J| 1
i o -

Show only latest version
Hide items that have duplicated functionality

Desaription

TMR module can be used to count external events and also be used as a multifunction
P =

l Download the latest FIT drivers and middleware '

Configure general settings...

Nt > el

Figure 4-21 Downloading More Software Components

Note: Downloading requires login to "My Renesas". If you have not logged in, the following dialog box will

prompt you to log in.

My Renesas log-in

It is necessary to log-in My Renesas via CS+ to download FIT
modules.

X

oK

Figure 4-22 My Renesas log-in reminder

At top right of CS+ window, click this icon =

.,
#

® @

Figure 4-23 Status at CS+ window
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To register as a new user, click on the [Register here] link.

Login to My Renesas X

My Renesas

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

Login
Email address

| |

Password Forgot Your Password?

[] Remember my credentials

Register here

[0 Do not show this dialog box at startup

Figure 4-24 Login to My Renesas

(3) Select the checkbox of the required module in the [FIT Module Download] dialog box. If [Show RX
Driver Package only] is unchecked, filtering of items is canceled.

(4) Click on [Browse...] to select the location where the downloaded module is to be stored.

(5) Click on [Download] to start downloading the selected FIT module.

I New Companent o

| Eé I
Software Component Selection &
| FIT Module Download P ﬂ Scioct compeanant from those avalable n kst
Select the FIT madules for download
Category Al v
(3) Title Document No. e, Issue date Select All ::“ - FIT mOdUIeS are now

Family RX Driver Package Ver.1.29 ROTANSB26E)0129 Rev.1.28  2021-04-08 Deselect Al

__available for selection

Fi]

»

bl Show anly latest version
1] e iterms that have duplcated huncrcnaley

<
&) Errmmer—
(4)

Module Folder Path:

CAFITModules (5)
) o : : T

Figure 4-25 Downloading a FIT Module
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4.4.7 Adding FIT drivers or middleware
The following describes the procedure for adding FIT drivers or middleware.
(1) Click on the [%+ (Add component)] icon.

(2) Select components from the list in the [Software Component Selection] page of the [New Component]
dialog box (for e.g. r_ether_rx and r_gspi_smstr_rx). Two or more components can be selected by
clicking with the Ctrl key pressed.

(3) Check that [Type] for the selected components is [Firmware Integration Technology].
(4) Click on [Finish].

G New Component [m] X l

Software Component Selection

Select component from those available in list

Category All v
Function All |0
Filter
Components Short Name Type Version ~
i Craphic L] il aphical U<e Bl [ EMMWIN_fX (3) irmware Integration Te 6.32.a....
)
# Flasn AP] Tor R 100, FC2UU, RXBOU. and... r_flash_rx Firmware Integration Technology ~ 5.10
# Clock Synchronous Control Module for ... r_flash_spi Firmware Integration Technology ~ 3.30
#F51015 Sensor Middleware r_fs1015_x Firmware Integration Technclogy ~ 1.00
#FS52012 Sensor Middleware 52012 x Firmware Integration Technology ~ 1.03
#FS3000 Sensor Middleware r_fs3000_rx Firmware Integration Technology ~ 1.00
# HS300x Sensor Middleware r_hs300x_nc Firmware Integration Technology 123
# HS400x Sensor Middleware r hs400x rc Firmware Integration Technology ~ 1.01
# JPEG Decoder for Renesas MCUs. rpeqgd_rx Firmware Integration Technology ~ 2.06
# JPEG Encoder for Renesas MCUs. r jpege_rx Firmware Integration Technology ~ 1.01
# Unsigned 32-bit circular buffer library. r_longq Firmware Integration Technology ~ 2.00
# Control Low Power States, r_lpe_rx Firmware Integration Technology 230
# MEMDRY Driver r_memdrv_rx Firmware Integration Technology ~ 1.05
# MMC Mode MMCIF Driver T mmif rx Firmware Integration Technclogy ~ 1.10
8081203 Sensor Middleware r_ob1203_rx Firmware Integration Technology ~ 1.01
# PDC driver « pdc Firmware Integration Technology ~ 2.06
# PTP Light Driver rptp_light.x  Firmware Integration Technology ~ 1.14

EpIon r ptp_rx Firmware Intearation Technal 117
#Q5PI Clock Synchronous Single Master ... § qspi_smstr_nx IFllmware Integration Technology |21 v
L TR Oy Tatest version
[ Hide items that have duplicated functionality
Description
Dependencies : None ~
The r_bsp package provides a foundation for code to be built on top of. It provides startup code, iodefines,

Download the latest FIT drivers and middlewar

Configure general settings...

Figure 4-26 Adding FIT Modules
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4.4.8 Setting a FIT software component
To use FIT drivers or middleware, set configuration option. Setting methods depends on components,

v' Set configuration options on Configure panel and settings will be generated to configuration file of FIT
module automatically at each time of code generation action

v' Set configuration options in configuration file of FIT module by manually

Configuration file of FIT module will be generated in the folder r_config. For the settings of the configuration
options, refer to chapter 7.1, Adding Custom Code in the Case of Firmware Integration Technology (FIT).

In addition, some components provide pin setting on the Configure panel. Followings are examples of pin
setting on Configure panel.

% *Smant_ Configusator_Examplescly * =n
ft s config Generate Code Generate Report
Components e 3 v Configure @
w [ N\
Property Wakie A
~ @ ETHERCO_MII
~ & Startup ~ ET0_TX_C1K Pin # Lt
* & Ganetic ~ ETO_RX_C1K Pin Used
& r_bsp Usad
- Drivers i
“ == = = ' # Usad
~ ETO_ETXD1 Pin ¥ Used
 1qspi_smstr_n  ETO_ETXDO Piny 7 Used
Tirrwens ~ ETO_TX_ER Pin ¥ Used
& r_emt ~ ETO_RX_DV Pin ¥ Usad
Middleware = ETO_ERXDS Pin ¥ Used
Genric “« ETO0_ERXDZ Fin ¥ Usad
1 brytes ~~ ETO_ERXD Fin # Used
=~ ETO_ERXD Pin # Lisidd
~ ETO_R¥_ER, Pin ¥ Used
~ ETO_CRS Pin 7 Used
~ ET0_COL Pin # Used
~~ ET0_MDC Pin ¥ Lhed
“~ ET0_ MU} Pin # Usect
~~ ET0_LINKSTA Fin # Liseel
~ ETO_EXOUT Pin Used
\ I oL Pl s J -
Ovenview Board Clocks | System Compaenents Pins Intermupts
Figure 4-27 Pin Settings for r_ether_rx
Sof fig Generale Code Generate Report
Components ol + 3 v Configure
Property Ve
L L ~ @ Configurations
¥ & Startup & Llse FIT #lked
v & Generic # Lise QISP Channel 0 ¥ Used
# rbep # Enable debugging information Unused
~ i Drivers ¥ SPTI0 Interrupt priority level Level 10
* & Communications # SPRIO Intermupt priority level Level 10

~ @ Resources

~ 200
* & Timers ¥ B QsPID

& 1ot ~

v i Middieware -~

i Generic -~

& r_byteq ~

~

Overview Board | Clocks Systam Components, Pins Intermupts

Figure 4-28 Pin Settings for r_qspi_smstr_rx
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4.4.9 Version change of FIT software component
The following describes the procedure for version change of FIT software component.

(1) From the component tree, right-click the FIT software component whose version you want to change.

Components = W 3 v Configure @
Property Value
type filter text | |* # Configurations
v @ Startup # Use FIT “IUsed
v @ Generic # Use QSPI Channel 0 ¥l Used
& r_bsp # Enable debugging information Unused
v @ Drivers # SPTIO Interrupt priority level Level 10
~ & Communications # SPRIO Interrupt priority level Level 10
& r_ether v @ Resources
« 1_qspi_smstr_nx L =
~ @ Timers [ Change version... l
¥ r_omt_rx % Perooue i
v & Generic : |
Sk ownload and import sample projects |

~

Macro definition: QSPI_SMSTR CFG_USE FIT
Spedify if FIT modules are used.

Overview Board | Clocks System|Components| Pins| Interrupts

Figure 4-29 Version change of FIT software component

(2) Select [Change Version ...] from the context menu.

(3) Inthe [Change Version] dialog box, select the version you want to change. If you select a version that
the device does not support, [Selected version doesn’t support current device or toolchain] will be
displayed, so select the corresponding version.

G Change Version (] *
Version Selection

Select available version

Component name: | r_gspi_smstr_rx

Current version: 1.10

Available versions: §1.14 >
1.13

Figure 4-30 Select version of FIT software component

(4) Click [Next].
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(5) By version change, a list of setting items to be changed is displayed. Confirm that there is no problem
and click the [Finish].

ré Change Version O X

Setting Overview

The following settings will be added or removed

Setting Status
v Configurations
Use FIT Added
Use QSPI Channel 0 Added
Enable debugging information Added
SPTIO Interrupt priority level Added
SPRIO Interrupt priority level Added

< Back Next > Cancel

Figure 4-31 Confirm setting change item

(6) As [Confirm to change version and proceed to generate code] is displayed, if you are fine to proceed,
click [Yes].

G Change Version X

Confirm to change version and proceed to generate code

! -.\

Figure 4-32 Confirm version change

(7) The FIT software component version is changed. Code generation is executed automatically.

R20AN0470EJ0150 Rev.1.50 Page 32 of 86



RX Smart Configurator User's Guide: CS+

4.4.10 Solving the grey-out component
When a component version is not available, it will be greyed out. Follow the procedure below to fix a greyed-
out component.

(1) From the component tree, right-click the greyed out component and select [Change version...]. Refer
to chapter “chapter 4.4.9 Version change of FIT software component” to change to an available

version.
Components - # 3 ¥ Configure ®
Property Value
type filter text ~ @ Configurations
~ & Startup | # Use FIT “Used
v & Generic # Use QSPI Channel 0 ¥l Used
& rbsp # Enable debugging information Unused
¥ & Drivers # SPTIO Interrupt priority level Level 10
~ & Communications # SPRIO Interrupt priority level Level 10
@ r ether rx ~ @ Resources
v @& Timers Change version... I l
& remt e # Remove
¥ & Middleware Reset to default
v = Generic "
load and import sample project
¥ r_byteq e o=,

~

Macro definition: QSPI_SMSTR_CFG_USE_FIT
Specify if FIT modules are used.

Overview Board Clocks |System Components Pins Interrupts

Figure 4-33 Change version of a greyed out component

(2) If there is no available version for this component, refer to chapter “4.4.6 Downloading a FIT module”
to download this component from Renesas website.
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44.11 “I” mark on FIT modules icon

If the icon of FIT driver or middleware has an “i" mark [‘a' ], there are two meanings.

(1) Sample project of this FIT module is available
When there is sample project available for the FIT module, an “i" mark will appear to inform you.
Download the sample program files from Renesas Electronics home page.

https://www.renesas.com/fit

. ko =
¢ - | Generate Code Generate Report

Components. i el £ 3 ¥ Configure @
L Propety Value
Lt e ~ & Configurations
~ & Startup # Parameter check Systemn Default
v i Generic # DTCER controd Clear all DTCER registers in R_DTC ¢
& 1 bsp # Address mode Full address mode

w i Drivers # Transfer Data Read Skip Enable transfer dats read skip
# DMAC FIT check DMAC FIT module i used with DT
# Sequence trandfer Sequence transfer not used

COMIMAMICAtons

& 1_ether n

Macro definition: DTC_CFG_PARAM_CHECKIMG_ENABLE
Selects whether to indude paramater chedking in the code.
BSP_CFG_PARAM_CHECKING_ ENABLE = System default
0 = compile out parameter checking

nchedes parameter chacking.

Ovenview Board Clocks System Components Pins, Intemmupts

_Figure 4-34 FIT driver with sample project available for download in Renesas homepage

(2) Higher version of this FIT module is available in the computer
When the project is using an older version of FIT module, an “i” mark will appear if a higher version is
available in the computer. A message will also appear when you mouse-over the FIT module.

£ Smart_Configurator_Example.scfg ==
0 0 & (=]
Software component configuration BenEaE Gerk GEmE R
Components = ® 3% ¥  Configure @
&
- Property Value ~
type filter text ~ & Configurations
~ = Startup ~ # Fthernet interface MIl (Media Independent Interface)
v & Generic # PHY-LSI address setting for ETHERO 0
@« 1 bsp #
~ &= Drivers # The number of Rx descriptors 1
v & DMA # The number of Tx descriptors 1
& r_dtcrx # Transmit and Receive buffer size 1536
~ = Communications #
# Group AL1 interrupt priority level Level 2
. - . e e Use ETHER1
A newer version of r_ether_rx is available: r_ether_rx[1.21]. = e
To change version, right click on the component, select "Change version...”
v

Overview Board Clocks |System Components| Pins Interrupts

Figure 4-35 A newer version of FIT module is available in the computer

You can right-click the FIT module to change from current version to a higher version. Please refer to
chapter “4.4.9 Version change of FIT software component”.
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4.4.12 Configure Analog Front End component

The RX23E-A group microcontrollers are equipped with an analog front end (AFE) that can measure
temperature, pressure, flow, and weight with less than 0.1% precision without calibration, making it ideal for
high-precision sensing, test and measurement equipment.

When creating project for RX23E-A, you can use the AFE configuration tool for:
e Easy setting AFE on GUI
e Easy checking pins confliction

e Easy checking analog multiplexer connection

This chapter will describe how to use analog multiplexer connection:

(1) In RX23E-A project, open smart configurator, select [Components] tab and add new component
“Analog Front End” and “Continuous Scan Mode DSAD”

(2) Select [Config_DSADQ] from the Components Tree. Perform setting as following:
e Analog input channel setting: enable channel O
e [Channel setting] > [Channel 0] > Positive input signal: AIN1
e [Channel setting] > [Channel O] > Negative input signal: AIN3

& Smarl_Configuator_ Examplesclg =
Software component configuration u:mxx.‘n Code Cosorati

Components E T~ Configure

. Low-powsr mode
Op

> POLKE /8 «  |&ooo Mo
The want be set from 344 MHz Lo 4.56 MHe. Please set the opeystion dock within e range

i sattin

5 Software trigge

!

[ fnable AF AT conversian enmplation intamupt A0I0) Priarity | Level 15 (highest)

[l Enable A A/D conversion scan completion intemupt (SCANENDID)  Priority | Level 15 {nighest)

* Bdwanre catfinn
< ‘ Scroll down
Overview Board | Clack stem Components Pins| Intermupts.

% Smart_Configurator Eamplescly =

Generate Code Generate Fa

AINT

AINI

sdorence inpat AVCCO/SSD

Normal opsration

Two's complement

Expanential opeation made [the rumber of A/D conversdors is from 1 to 8032)
0 1

Chversampling ratin 256

Overview Board Clacks System Components Fins Internupts

Figure 4-36 Config_DSADO Setting
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(3) Select [Config_AFE] from the Components Tree. In the [AFE setting] tab, change the [Bias output
setting] as follows:

e Enable bias voltage output: checked.
e AIN1 pin output: checked
e  AIN3 pin output: checked

W o
CGenerate Code Generaie Repart
@ A N

= Config AFE
= Contig DSADO

Ovordew Board | Clocks System Companents. Pins Intermupts

Figure 4-37 Config_AFE setting

(4) Select [Analog pin’s connection] tab, you can see the block diagram of the AFE multiplexed pin
connection. The active connection of analog multiplexer is highlighted. So, you can check the analog
multiplexer connection easily and confirm the configuration.

. n =
9 Generate Code Ganerate Report

Components e

v Startup
v @ Generic

~ = A/D Converter
w Config AFE u
@ Config DSADD o

s
7
4

DSADD

LR
__—11

Overview Board Oocks | System Components | Pins, Intermupts

Figure 4-38 Block diagram of the AFE multiplexed pin connection
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4.4.13 Configure Motor Component

Motor Driver Generator is a utility tool to generate drivers for all peripheral functions used for motor control
from one GUI setting.

Note: The supported devices are RX13T, RX23T, RX24T, RX24U, RX26T, RX66T, RX72T, and RX72M.

Software Hardware
op tow ‘ Pulse output
o — One-Click on Motor Driver
D o generation
v Lo button

Timer Driver

B Motor Configuration

A/D Converter Driver

. Wphase MIU 80
¥ phase MIAC

Vppin: MIIOC4A

Motor Driver Generator

W pin: MTIOCAE

Figure 4-39 Motor Driver Generator

This chapter will describe how to use Motor Driver Generator:

(1) Inthe project of supported device (for e.g. RX24T), open Smart Configurator, select [Components] tab

and add new component “Motor”. In the [New Component] dialog, select the Motor type as you wish
and click [Finish] button.

I
I New Component o X | I8 New Component o x
Software Component Selection & | Add new confi ion for selected #
Select component from those available in list 1
Category (All - | Mator
Function | All Configuration name: | Config MTU3_MTU4
e Motar type: 3-Phase Brushless DC Motor

Rastroa 5 DC Motor

Compaonents Short Name Type Version ~

2-Phase Stepping Mator (Fast Decay)
2-Phase Stepping Motor (Slow Decay)

% Low Power Consumgption Code Generator 230
S MEMDRV Driver

r_memdny Firrmware Integr.. 105
i I river | for n 1 tf. iver Firroware Integr *

Motor Code Generator 110
W Normal Mode Times Code Generator 1120
#OB1203 Sensor Middleware

r_ob1203 rx Firmware Integr...  1.01
8 Open Source FAT File System v that rx Firrrveare Integr... 4,02
# Phase Counting Mode Timer Code Generator 240 "
[ show anly latest version
[ Hide iterns that have duglicated functionality
Description

This software component provides configuration for 8-Bit Timer [TMR).

bas b, A ik F '] 5 .

1T drivers and middieware

[mea> J[ fish ]| conce <Back Tl

Figure 4-40 Add Motor component
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(2) Select “Config_MTU3_MTU4” in the component tree, on the Configure panel, select the [Timer
Setting] tab. In this tab, you will be able to use the GUI for Timer driver setting, including: Period
Setting, Output Level Setting, Output Pin Select and Timer Interrupt Setting.

e ™
F 9

Components

type filter text
v & Startup
v Generic
% rbsp
¥ & Drivers
~ & Motor
= Config MTU3 MTU4

Overview Board Clocks System Components Pins| Interrupts;

Maotor
« Canfin MTU3_MTU4

Orverview Board Clocks System Componemts Ping, Inteenupts

© % v Configure
&z
Timer Setting A/D Converter Setting
Period setting
Timer Operation Period 100 ps v (Actual frequency: 10.000 kHz) Period
Counter dock division rate | 1
TGRA register value 17280
| Dead time 10 ps v (Actualvalue: 10) )
( Output Pulse and A/D Conversion Trigger Setting )
A/D Conversion Trigger Skipping Disable skipping function -
A/D Conversion Trigger Interval  10.000 kHz
% |
.
y |
Pins  Active level [/l fomrmd [l NZ ] o 1] N Output Level
Olue B8
Clun Low
Cve |tow
Cvn [Low
Clwp [Llow
Cwn [low
L Note: Dead time setting is not reflected to the pictures. y
Figure 4-41 Timer Driver Setting (1)
\. Tirnar Pulse Cutput Pin Sal
U phase }
Up pin . Not Used
Un pin . Not Used
— Output Pin Select
s,
LW
Y
V phase h W phase |
Vppin: NotUsed 2 Wp pin ¢ Mot Used
Vi pin: Mot Used Wi pin © Not Used
i
[MTUZFGRA Commgrare Match internapt (FalAZ))
Function Name
Crest Inbesrupt Priority Level
| )

Figure 4-42 Timer Driver Setting (2)

Timer Interrupt
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(3) Select the [A/D Converter Setting] tab. In this tab, you will be able to use the GUI for A/D Converter

driver setting, including: Analog Pin Select, A/D Interrupt Setting.

Software component configuration

Components e + 3 * Configure
L
2 [ )
type filter text | Timer Setting A/D Converter Setting
¥ = Startup A/D Conversion Setting
= Generi
¥ :enPt\’l( Detected Input Pin Analog Input Channel
@ r_bsp =
—— O ANO0D{sample-and-hald used)
v 5 Motor Cw ANOOD{sample-and-hold used]
« Config MTU3_MTU4 i ANOOD{samiple-and-hold used)
[ vde AND0O(sample-and-hold used)
Cvu ANOOD{sample-and-held used)
Cw ANDOD(sample-and-hold used)
Cvw ANOOO(sample-and-hold used)

Overview Board Clocks System Components Pins| Interrupts

Analog Pin Setting

A/D Conversion End Interrupt Priority Level
andl

Function Name

Level 15 (highest)

A/D Interrupt

Figure 4-43 A/D Converter Driver Setting
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(4) GPT peripheral is supported in some devices (for e.g., RX26T). Add new component “Motor”. In the
[New Component] dialog, select the [Triangle_GPT] or [GPTO_GPT1_GPT2],
[GPT4_GPT5_GPT6]resource and click [Finish] button.

Note: The [GPTO_GPT1_GPT2] and [GPT4_GPT5_GPT6] resources are exclusively designed for
GPT Complementary Mode, which is accessible only in RX26T
The [Triangle_GPT] resource is intended for GPT Triangle PWM Mode. With this resource, users can

modify GPT channel configurations for both Master and Slave channels, utilizing the currently
available GPT channels. The [Triangle_GPT] resource is available on RX24T, RX24U, RX26T,

RX66T, RX72M, RX72T

Components PR

|- + 3¢~ Configure

- Q MNew Component

pe filter text
I Add new configuration for selected component
¥ = Startup dj
w | = Generic
& rbsp
Mator
Configuration name: Config_MTU3_MTU4

Motor type: 3-Phase Brushless DC Motor

Resource: MTU3_MTU4 it
{MTU3_MTU4
iMTUIB_MTU?

|GPTO_GPT1_GPT2
lep PTS 6P

Triangle GPT

| 7 ] < Back heext Cancel

Figure 4-44 Select MOTOR resource
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(5) GPT resource device has some differences between MTU resources

& Smart Configurator Exsmplescly ¥ L]
ol =]
L Gersrate Code Gererate Repont
Components sl S - e 3 v Configurs @ -
%

Tirme Setting AJTD Cormverter Setfing
~ & Sartup

@ Garwri Master/Slave settings
® b Master Channel [GFTD =
v & Divers

- & Motr S e 1 G511 Master/Slave Setting

w Config GFT0GPTY_GPT2

Slave Channel 7 IGPTZ

Pesiod setting

Tiemes Operation Period 100 s
Counter dock divion rate 1

GTPR register vahus 14400

Daad tima ] s

Outpur Pulse and A/D Conversion Tigger Setting

¥ - b v w R d L4 v v i
Count operation
*Period /274
Pins  Active Livel V= oDeadtime +—————— Penod —+
Overview Board Clocks System Comporeets P Inferupts =
Figure 4-45 Timer Driver Setting(1)
15 Srunt_Configueston_Examgle uclg = = n
St ”’ Gmeun':(oﬁe GmemTRmo«
Somp—— el B~ wn | i
- Mote: Dead time setting b net reflected 1o the picres

Tirrser Puskiee Onstprt Pirs S tian

e (" )

o Conlig GO GPTY_GRT2

Output Pin Select

¥ ph W phase
Viepin Mot Used W pan Mot Used
Vi pin Mot Used W pin ot sed

N\
J

Pt (GPT Mastar Overflow interrupt (GRCIVI}

Interrupt Skipping Count

s RN Interrupt setting

Function Name

Cverview | Bosd Clocks | Systern Companents Pins | internapts

Figure 4-46 Timer Driver Setting (2)

R20AN0470EJ0150 Rev.1.50 Page 41 of 86



RX Smart Configurator User's Guide: CS+

4.4.14 Configure general setting of component

You can change the general setting of the component such as location and dependency. If you want to
change it, click the [Configure general settings...] link on the [Software Component Selection] page displayed
in the [New Component] dialog (Figure 4-9), and display the [Preferences] dialog.

G Preferences [N *

= - i

type filter text Component
Help

Backup settings

Medule Downloa
[~ Enable Backup settings

Scripting
~ Smart Configurat Number of trash item (1-20): | 5

Component Code Generator compaonent setlings
MCU/MPU P . . " .
/ ¢ APl function output: Output all API functions according to the setting V
Pin Errors/War
AP code style: Value with macro description »

FIT(RX) / SIS{RL78) component settings

Code generation behavior: Update configuration files e

Dependency setlings
Change these options to contral how a component is added

Adding dependency:  Add dependent component »
Checking dependency: Ignore if dependent compaonent is newer e
Location settings

Lacation settings have moved to the Module Download page

< > Restore Defaults Apply
Apply and Close Cancel

Figure 4-47 Configure general setting of component

Notes: 1. If the version of the module and its dependency do not match, a warning message W04020011 is
displayed. If you check the revision history of the module and its dependencies and you do not
need to change the module you are using, you can ignore this warning. To clear this warning,
select "Do not check for dependent component"” in the [Checking dependency] list box in
component preferences, then click [Apply].

[Checking dependency: l Ignore if dependent component is newer

) ) Do not check for dependent component
Location settings Ignore if dependent compaonent is newer
Specify location of comy Strict check for dependent component

Figure 4-48 [Checking dependency] change

2. If you downloaded the FIT module directly from the website, unzip the downloaded zip file and copy
the xml file and zip file in the FIT Modules folder to the [Module Download] - [Location (RX)] folder.
To change the location, click on the [Module Download] link, then find [Location (RX)], click
[Browse...] and select another folder.

u] - IG Frefemnces
4-49 i -
type 10r Module Download
Location settings
= w Sapt Conligurate coficn (TR CAlbsers ML BT ST e
2 i .. Ernors/ ; e aric '. f'\I.wu\ﬁa'\“.\ﬂ‘:mpﬂa\:nn' PG ST Browse
0 calion (RTDS]  CAlers\Renwsas), schpos o renasis Sme.st Browse..
i s R D '
% Raatiors Dafauity Apphy Restore Defaults Apply
[Agey and Ciose | Cancel Apply and Case Cancel
[Location (RX)] change
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4.5 Pin Settings

The [Pins] page is used for assigning pin functions. You can switch the view by clicking on the [Pin Function]
and [Pin Number] tabs. The [Pin Function] list shows the pin functions for each of the peripheral functions,
and the [Pin Number] list shows all pins in order of pin number.

& Smart_Configurator_Example.scfg = =0

s : H é
Pin configuration Generate Code Generate Report

Software Components ¢ =% & PinFunction 2 H| R a
i!\: | type fil ny string, vy charact All -
¥ Erbsp Ena.. Function  Assignment Pin Number Direction Remarks Comments A
v rbsp /] ADTRG1#  + PI7/MTIQCIA/MTIOCIB/MTIOCAB * 46 |
w XL rether 1 AnN100 # PE2/D10YMTIOCAA/GTIOCOB-AMPC » 133 |
= r_ether_rx [ Animn # Not assigned ¢ Mot assigned None
¥ S r_gspi_smstr_rx [7] AN102 * Mot assigned ¢ Not assigned None
= 1_gspi_smstr_mn ] AN103 * Mot assigned * Mot assigned None
¥ L Single Scan Mode S12AD | ANT04 # Mot assigned # Mot assigned Mone
DW%ltChlng (] Antos * Mot assigned * Not assigned Mone
[ An106 # Not assigned # Not assigned None
[] AN107 * Mot assigned * Not assigned Mone
] ANt08 # Mot assigned * Mot assigned None
—1ANIDG # Noit assioned ¢ Mot assianed Nooe ot

Owerview Board Clocks System Componentsuupts

Figure 4-50 [Pins] Page ([Pin Function])

When you select a board on the [Board] page, the initial pin setting information of the board is displayed in
[Default Function]. In addition, the [#] icon displayed in the [Function] selection list indicates the initial pin
function of the board.

[

1 . c &
Pin mnflgurnhon Generate Code  Generate Report
Pin Number I eaes
type filter test (* = any string any charactes Al 4
Pin Number  Pin Name Board Functions j§ Function Direction Remarks Symbalic Name Comments il
2 PO5ARQ13/DAT POS Not assigred Mong LEM LED
4 PO3ARQTI/DAD P03 Mot assigned None LEDO LEDO
§ PO2/TMCIT/SCKEARQIO/ANT20 SCKE Mot assigned  MNone SCKE
7 POT/TMCI0/RXD6/SMISOB/SSCLE/RCS/ANT 19 SMISO6 M SMISO6
8 POO/TMRIO/TXDE/SMOSIG/SSDAGRQE/ANT18 SMOSI6 Not assigned ~ pne SMOSIG
] PFS/IRQ4 PFS POY one SDPWREN
10 EMLE EMLE T™CID EMLE
1 PIS/POEB#/CTS2#/RTS2#/5524 RIS pne XDRIVE
v SMISO8
13 PI3/EDACK1/MTIOCIC/ETO_EXOUT/CTSE#/RTS68/CTS | MTIOCIC scl6 brie MTIOC3C
y IRGY v
16 NC NC Notassigned  None NC v

Pin Function Pin Number

Ovenvew Board | Clocks | Systern | Components | Pins | Interupts

Figure 4-51 [Pins] Page ([Pin Number])

R20AN0470EJ0150 Rev.1.50 Page 43 of 86



RX Smart Configurator User's Guide: CS+

45.1 Changing the pin assignment of a software component

The Smart Configurator assigns pins to the software components that are added to the project. Assignment
of the pins can be changed on the [Pins] page.

This page provides two lists: Pin Function and Pin Number.

Follow the procedure below to change the assignment of pins to a software component in the Pin Function
list.

(1) Click on [s% (Show by Hardware Resource or Software Components)] to switch to the component
view.

(2) Select the target software component (for e.g. Config_S12AD1).
(3) Click the [Enabled] header to sort by pins used.

(4) Inthe [Assignment] column or [Pin Number] column on the [Pin Function] list, change the pin
assignment (for e.g. change from P16 to PQ7).

(5) In addition, assignment of a pin can be changed by clicking on the [%! (Next group of pins for the
selected resource)] button. Pin that has peripheral function is displayed each time the button is
clicked.

Pin configuration

Software Components (1) D Fin Funetion

Generate Code Generate Report

6 Emoo
(4) Al -

Pin Number Direction Remarks Comments A
Da/rar/ADTRG1 VI G

w bsp [+] ADI

PIXD3RQT/ADTRGT#

P13/ WR2#/BC2# /MTIOCOB/ TIOCAS/ TMOS/PO1 3/TXD2/SMOSI2/550A2 /SDADARG I ADTRG T
q AT [ Ant03 e o T
] ANiD4 * Not assigned * Not assigned MNona

%, Single Soan biode S154
= Config 512AD1

[ An105 * Not assigned ¢ Not assigned Mone (4)
[] AN1DE # Mot assigned * Not assigned Naone

] Anto7 * Not assigned ¢ Mot assigned None

ANT0E * Not igreed None
AN109 ¢ Not Nore
] AN110 Mot i MNone
[ ] ANI11 * Nat assigned ¢ Not assigned Nane

[] AN112 * Mot assigned * Not assigned None
[ ami1z £ hlest axginnad £ hlet seciomad bl

Pin Function Pin Number
Overview Board Clocdks System Components Pins Interrupts

Figure 4-52 Pin Settings — Assigning Pins on the [Pin Function] List

The Smart Configurator allows you to enable pin functions on the [Pins] page without linking the current
software component to another. To distinguish these pins from other pins that are used by another software
component, there will be a remark "No component is using this pin" on the list.

Note:
The function for assigning pins is not available for some FIT modules.

For the method of assigning pins to such a FIT module, refer to the application note in the
<ProjectDir>¥src¥smc_gen¥r_xxx¥doc folder for the FIT module.
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452 Assigning pins using the MCU/MPU Package view

The Smart Configurator visualizes the pin assignment in the MCU/MPU Package view. You can save the
MCU/MPU Package view as an image file, rotate it, and zoom in to and out from it.

Follow the procedure below to assign pins in the MCU/MPU Package view.
(1) Zoom in to the view by clicking the [/*' (Zoom in)] button or scrolling the view with the mouse wheel.
(2) Right-click on the target pin.
(3) Select the signal to be assigned to the pin.

(4) The color of the pins can be customized through [Preferences Setting...].

Efcif)UIMPU Package =
Al I )

RENESAS

RX64M =5

R5F564MLCxFC
B oriohes o In-used pin e B tem [l Tmer Cannectivty B sy B

Figure 4-53 Assigning Pins Using the MCU/MPU Package View

(4)
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4.5.3

Show pin number from pin functions

You can go to the pin number associated with a pin function.

Follow the procedure below to jump to pin number from a pin function.

(1) Inthe [Pin Function] tab, right click on a Pin Function to open the pop up menu.

(2) Select “Jump to Pin Number”

(3) The [Pin Number] tab is opened with a Pin Number being selected. This is the pin number of the pin

function

Pin configuration

o &
Generate Cade Generate Report

Software Components = 1% & Pin Function RANEE =
[Type filter text | [type filter text (* = any string, 7 = any character) | -
v &1bsp Ena.. Function Assignment Pin Number Direction Remarks Cormments -
= r_bsp |
v & ether rx .
&+ ether rx — Jump to Pin Number
~ & r_gspismst_x T] AN102 ¢ Notassigned ) Nota  Merge comment to Pin Number tab
& r_gspi_smstr_n ] AN103 # Not assigned 7 Nota Clear comments
~ 2 Single Scan Mode S12AD ] AN104  # Not assigned s Nota  Assign selected pins
« Config_S12AD1 [] AN10S # Not assigned # Nota Unassign selected pins
] AN106  * Not assigned # Not assigned Nane
] AN107 ¥ Not assigned # Not assigned None
| AN108 # Not assigned # Not assigned None
[] AN103  * Notassigned # Not assigned None
[] ANT10 * Notassigned # Not assigned None
C] ANT11  # Notassigned # Not assigned None
O] AN112 * Notassigned * Not assigned Nane
] AN112 * Notassigned  Not assigned None .
Pin Function Pin Number
Overview Board | Clocks System Components| Pins Interrupts
3 ] =
Pin configuration Generate Code Generate Raport
Pin Humber B R sa
All e
FinNu_. Pin Name Board Functions  Function Directi  Remarks Symbalic Mami  Camments ~
128 PRO/SDOLK Mot assigned Mo
130 PES/D1 3/MTICCAC/MTIOC2B/GTL Mot assigned Mone
131 PEA/D 2/MTIOCAD/MTIOCT ATGTI Not assigned None
132 PFY/D L/MTIOCARGTIOCA- A/ ot acsigned
T2 ANICD
134 PEY/DA/MTIOCACMTICCIB/GTIO Mot assigred Nome
135 PEYVDS/M IOCILYGTIOC2E-ATSCE Mot assigned Nane
136 PE4/CSA#/WES Mot assigned Mo
137 PEI/CSIHICASH Mot assioned Mo ki

Pin Function 8in Nurmber

Owverviw Board Clocks System | Components Pins Interrupts

Figure 4-54 Jump to pin number
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454 Exporting pin settings
The pin settings can be exported for later reference. Follow the procedure below to export the pin settings.

(1) Click on the [ﬂ.ﬁ'ﬂ (Export board setting)] button on the [Pins] page.

(2) Select the output location and specify a name for the file to be exported.

The exported XML file can be imported to another project having the same device part number.

& smart_Configurator_Example.scfg = o

Pin conflguratlon Generale Code Generate Report

Hardware Resource # = % é&  Pin Function A ET Ea
[ Iype filter text | |type filter text (* = any string, 7 = any character) . Al ~
| 2 Al (i Enabled Function Assignment Pin Number Direction Rermarks G
@ Clock generator [w] ADIRGI# 7 P17/MTIOC3A/MTIOCIB/MTIOCAB/GTIOCOB-B/TIOCBO/TCLK 7 46 1
{ Clock frequency accuracy measurement ¥ AN100 ¢ PE2/D10/MTIOCAA/GTIOCOB-A/PO23/TIC3/RXD12/SMISO1Z # 133 1
*iZ Buses ETO_COL # PCT/UB/AZ3/CSO#/MTIOCIA/MTCLKB/GTIOCIA-D/TMOZ/TC # 76 |
@ EXDMA controller ETOCRS 7 PBI/EDACK/MTIOCAC/GTIOCOA-D/CTS10#/ET0 CRS/RMIID # 74 1
@ Interrupt controller unit [#]  ETO_ERXDO # P75/CS5#/PO20/SCK11/RTS114/ETO_ERXDO/RMIIO_RXDO/MI # 87 |
v @ Multi-function timer pulse unit 3 [v]  ETOERXD1 7 PTA/AZ0/CSA#/POTY/CTSTI#/ETO_ERXD1/RMIO_ RXD1 7 88 1
= MTUD v o ETO_ERXD2 + PC1/ATT/MTIOCIA/TCLKD/PO18/SCKS/S5LA2-AJETO_ERXDZ » 89 | o
w MTIIM (] FAR P ES I 5 O TR A I T S T L P A T T E L T S S L e A s e '
L4 > < >

Fin Function Pin Number

Owverview |Board | Clocks | System Components | Pins Interrupts

Figure 4-55 Exporting Pin Settings to an XML File

The Smart Configurator can also export the pin settings to a CSV file. Click on the [:Fi (Save the list to .csv
file)] button on the [Pins] page.

455 Importing pin settings

To import pin settings into the current project, click on the [EE:"J (Import board setting)] button and select the
XML file that contains the desired pin settings. After the settings specified in this file are imported to the
project, the settings will be reflected in the [Pin configuration] page.

& smart_Configurator_Example.scfg = o

@l

Pin conflguratlon Generale Code Generate Report

Hardware Resource # = % é&  Pin Function QVNER® 9—'
. Iype filter text | | type filter text (* = any string, 7 = any character) | All i
| Al L Enabled Function  Assignment Pin Number Direction Rermnarks -
@ Clock generator [»]  ADIRGI# ¢ P17/MTIOC3A/MTIOC3B/MTIOCAB/GTIOCOB-B/TIOCBO/TCLE 7 46 1
& Clock frequency accuracy measurement [#] AN100  * PE2/D10/MTIOCAA/GTIOCOB-A/PO23/TIC3/RXD12/SMISO1Z * 133 1
& Buses ETOCOL  # PCT/UB/A23/CS0#/MTIOC3A/MTCLKB/GTIOC3A-D/TMO2/TC * 76 1
® EXDMA contraller ETOCRS 7 PBI/EDACKT/MTIOCAC/GTIOCOA-D/CTS10#/ETO CRS/RMID 7 74 1
@ Interrupt controller unit [#]  ETO_ERXDO # P75/CS54/PO20/SCK11/RTS114/ETO_ERXDO/RMIIO_RXDO/MI # 87 1
¥ @ Multi-function timer pulse unit 3 [w]  ETOERXD1 # PFA/AZOJCSA#POIYCTSTI#/ETD ERXDT/RMIID RXD1 , g 1
= MTUD N V] ETO_ERXDZ + PC1/A17/MTIOC3A/TCLED/PO18/SCKS/SSLAZ-A/ETO_ERXD2 # 89 1 Ny
w MTIIM ~a FAR PPN s OVEOTA A E IR AT ST A I A T T T S G O A s e '
L4 > < >
Pin Function Pin Number
Owverview |Board | Clocks | System Components | Pins Interrupts
Figure 4-56 Importing Pin Settings from an XML File
Note: The pin setting is reflected, but it is not reflected in the component setting.
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4.5.6 Pin setting using board pin configuration information

You can set the initial pin configuration according to the Renesas board that you selected to use. You can
check the board that selected to use in [Board] tabbed page.

The following describes the procedure for collective setting of pins.

(1) Select [Board Function] in the MCU/MPU Package. (The initial pin configuration of the board can be
referred.)

(2) Open the [Pin Configuration] page and click the [Assign default board pins]@ button.
(3) When [Assign default board pins] dialog opens, click [Select all].
(4) Click [OK].

% Smart_Configuator_Exampleschg = & MCU/MPU Package * |
; : ] = P
Pin configuration Genetate Code Generate Report
Pin Number (2) :i el
type filter text [* = amy string, 7 = any charscted) | E8 Default Board Pin | All bt
Pin Nu_. Pin Name Board Fu_ Function| . | Camments ~
il e ; Assign default board pins .
V5! \ [ A
2 POS/IRQIZ/DAT POS Mot assig (3) LEDT
4 PO3/IRQT/DAD P03 Mot assicl Assign  Pin Function ~ | fsctect all | Lepo
ANSS WSS wsst 7 Al | Avss
6 POZ/TMCI/SCKE/RQIOZANTZ0  POZ Mot assicl (7] Az Desetect Al | ppacypyr-1cn
7 POVTMCIORXDE/SMISOS/SSCLE/ IRO9 Mot assicl = A3 swe
&  PDD/TMRIO/TXDE/SMOSIG/SSOAG/... IROE Mot assidl — ™ Wi
9 PFS/IRQ4 IRQ4 Not assicd — A5 RLTBGICCTS
b 5
10 EMLE EMLE EMLE = i EMLE
11 PIS/POEBE/CTS2H/RIS28/5524 PI5 Mot assig ": ¥ LED3
13 PI3/EDACKT/MTIOCIC/ETD_EXOUT.. PI3 Mot assic) =/ il RL78G1CRTS = H RXE5N
= %} A9 |
45 VRA f' ATD = S RSF565N9AXFB
16 MD/FINED MD Mot assicy o A1 MD/FINED - .
17 XCIN XCIN XCIN (%] A1 XCIN
18 XCOUT XCOUT xcout | 3E XCOUT
19 RES# RES# Mot assicl [ Al v RESn
20 PITXTAL XTAL KTAL | XTAL

g D) e
22 PIB/EXTAL EXTAL EXTAL | EXTAL

Pin Function Pin Number :
Overview Board Clocks System Components Pins. Interrupts » Legend

Figure 4-57 Setting for initial pin configuration

If you do not set pin settings all at once, specify them individually in procedure (3).

457 Pin filter feature

By specifying the filter range on the [Pin Function] tab and [Pin Number] tab on the [Pins] page, you can refer
to it more easily.

Pin Function

I type filter text (* = any string, ? = any character)

Ena.. Function  Assignment Fin Number Direction Remarks Comments .
] an ¢ Mot assigned * Mot assigned Mane :::f:::\cm
[ & # Mot assigned # Mot assigned None .I'i:| Suthr
[ Az * Mot assigned * Not assigned None | Direction
[] A3 ¢ Mot assigned # Not assigned Neone Remarks
) aa 2 Mlak nanimmnd £ Blab nanimand Alann - - —f[Comments

Figure 4-58 Filter for [Pin Function] tab

Pin Numbar B Res
Wty fitus 1t (* = any sirioa 7 = sny chasscte M
TR T— Bowd Fu. FuncBion | Diecti. | Rematks Symbolic Neme  Cormmenks Al
; _. Pin Numbes
= : ; Fin Narms
2 POS/RQIIDAY Pos Mot azsigne Mone LED1 Pethiaki
: 2 ! Function
4 FDRARDT/DAD o Mot nssigna Nane 1K Bracion
5 A ANVSS Ramiarks.

nbslic Mo
Piri Function I Nurriber
Overvigw Board Clocks System Components P Intemupts

Figure 4-59 Filter for [Pin Number] tab
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45.8 Pin Errors/Warnings setting

You can control how pin problem is displayed on Configuration Problems view by using the Pin
Errors/Warnings setting. If you want to control it, on the [New Component] dialog, click the [Configure
general settings...] link to display the [Preferences] dialog. Then select [Smart Configurator] > [Pin

Errors/Warnings] and use the combo boxes to change the errors/warning setting.

I
G Preferences m] *
type filter tesxt Pin Errors/Warnings S
Felp Pin Conflict
] " n 1
Module Download
| v Smart Configurator Multiple functions are assigned in one pin number Error ~
Component = No Pin Allocation
MCLU Package Appearance Function used by software but not allocated to any pin Error b
Pin Errors/Wamings - Mutually Exclusive Pins
Mutually exclusive pins cannot be allocated to the same pin at the same time. Error w
|
[ ~ No Software
| Assigned pins but there's no software using them Info ~

- Different Group
Functions in same channel but different group Waming ~
- Board Mismatch

| Pin assignment does not match the board suggested pin assignment Warning ~

Restore Defaults Apply

Apply and Close Cancel

Figure 4-60 Pin Errors/Warnings settings at Preferences

Example: Change “No Software” setting from “Info” to “Error”

* No Software
Assigned pins but there's no software using them Error
SR e | ) e ee—
Blashmase Besoure S LA P Function VHE S
A

zszzezreezof

o

0 KAO0001: Thers it na softmarn confguration uing A P

Figure 4-61 Change “No Software” setting from “Info” to “Error”
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45.9 Symbolic name setting

[Symbolic Name] is an attribute of pins and can be found in [Pin Number] page and [MCU/MPU Package]
page. It allows users to utilize their own symbols. The use of symbolic names in the user's application allows
the source code to remain unchanged even when the MCU is changed, and pin assignments remapped.
When a symbolic name is entered into the Pin page or the MCU/MPU Package view for any port pin, a
macro definition will be generated in the Pin.h file

S : %l @
Pin configuration (2) Generate Code fenerate Report
Pin Number = e Ty
type filter text {* = any string, 7 = any character) All -
Pin Number  Fin Name Board Functions  Function Direction Remarks Symbolic Name Comments ~
2 POS/IRQ13/DA1 P05 Mot assigned Mone LED1 LED1
4 PO3/IRQT1/DAD PO3 Mot assigned None LEDD LEDO
(] PO/TMCN SCRE/IRQI0/ANT 20 SCKG Mot assigned MNone SCKE
T PO1/TMCIO/RXD6/SMISO6/SSCLE/IROI/ANTIS SMISO6 ] SMISO6
B POO/TMRIDTXDE/SMOSIE/SSDAG/IROS/ANTIE SMOSIE Not assigned ~ bne (1) SMOSIE
2 PFS/IRQ4 PF5 P01 one SDPWREN
10 EMLE EMLE TMCID EMLE
1 PIS/POEBR/CTS2HRIS2H/S528 PIS RXDE one XDRIVE
L @ smisos )
13 PIZ/EDACKT/MTIOCIC/ETO_ EXOUT/CTSE# /RTSER/CTS... MTIOC3C SSCL6 one MTIOC3C
IRQY J
16 NC NC Hot assigned Neone NC -
Fin Function Pin Number
Overview  Board | Clocks | System | Components Pins Interrupts
Figure 4-62 pin setting of symbolic name
After generating code check at Pin.h file.
._Ihqn:ﬂu 8 x _.;5;,,:. o Pinn vx;N
% o8 @
- ; 2@ 11 8 =~ | Columns-
= =-U Smart Configurator Example (Project)” = =
] 9, R5ESEAMECHFC (Microcontrolier) L:: T ]
= “H Smart Configurater (Design Teol) 47 the LEDL, call the symbolic name APIa: =
4, CC-RX (Build Toal) 48
5, R Simulator (Debug Teol) 43
' Program Analyzer (Analyze Tool) 50 « 3 W
= (Y Fite i > cal
ED Build teol generated files s
€ | Smart_Configurator_Example.c f:
1| Smart Configurator 20
55
general 56 5
r_bsp 57 0,3
| r_config s8
L r_pincfg 59
&.] pin &0 HELPER (x, V) { (PORT##x.FODR.BIT.B4dy))
*] [Pinch oL 3
— €2 { (PORT##x.FIDR.BIT.B4dy) )
]
Output 7 x
_AllMessages | “Rapid Bulld | -
< » || Output B Semart Beower B3 Error List
Figure 4-63 Symbolic Name in generated code
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void main(void)
{
// Set port direction
PORTB.PDR.BYTE = @x@8u;
I PORTE.PDR.BYTE = @x2eu;
J/Init LED status
PIN_WRITE(LED1) = 1U;
PIN_WRITE(LED®) = 6U;
//Toggle LEDs
= while(1){
PIN_WRITE(LED®) = ~PIN_READ(LED1);
PIN_WRITE(LED1) = ~PIN_READ(LED@);
[/Toggle LEDs
for (int 1 = 8;1 < 1@8888;i++){
nop();
}
}
Figure 4-64 Using Symbolic Name in main function
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4.6 Interrupt Settings

Check and set the interrupts of the peripheral modules that have been selected on the [Components] page.
The interrupts are displayed for each of the vector numbers. Set the interrupt priority levels, the source of the

fast interrupt, or a dynamic interrupt vector number.

5 *Smart_Configurator_Prejectsclg

Interrupt configuration

Interrupt vectors used
pe filter text

Vector Number  Interrupt

Peripheral Priority

42 SPRI Qsp Level 10
43 SPTI Qsei Level 10
v 111 GROUPBL1 Level 15
20 S12CMPI S12AD
113 GROUPAL1 Level 2
190 INTB190 (S12ADI) S12AD Level 15
Note:
The interrupt priority settings made here may not be utilized in some FIT components.

Overview Board Clocks System Components Pinsfinterrupts]

Figure 4-65 [Interrupts] Page

Status
Used
Used
Used
Used
Used
Used

Multiple Interrupts

%l

o

Generate Code Generate Report

Fast Interrupt

%

~
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46.1 Changing the interrupt priority level and fast interrupt setting
When an interrupt is used in a CG configuration on the [Components] page, the status of the interrupt will be
changed to "Used". To display the used interrupts only, click on the [[%] (Show used interrupts)] button.
(1) You can change the interrupt priority level on the [Interrupts] page.
(2) To use an interrupt as a fast interrupt, tick the checkbox in the [Fast Interrupt] column. Only one
interrupt can be specified as a fast interrupt among all interrupts and components used.

(3) Group interrupts are collapsed in the interrupt table. Click on the [» (Open)] button to expand the
view and see the interrupts in the group interrupt list.

2 *Smart_Configurator_Projectscfg =
Interrupt configuration Gbnalal.t.e Code Genﬁra;Repnrt
Interrupt vectors used
Vector Number  Interrupt Peripheral Priority Status Multiple Interrupts Fast Interrupt
42 SPRI QsPI Level 10 Used
()N s [ T Iy <
13 GROUPAL1T Level 3 ~QUsed
190 INTB190 (S12AD1) S12AD \L::z:f Used D (2)
Level 6
Level 7
Level B
Level 9
Level 10
Level 11
Level 12
Level 13
Level 14
Errr—
Note:
The interrupt priority settings made here may not be utilized in some FIT components.
Please check the configuration files of each FIT component for the correct priority settings.
Overview Board Clocks Systemn Components Pins Interrupts
Figure 4-66 Interrupt Settings
Note:
The function for setting up interrupts is not available for the FIT modules.
For the method of setting up interrupts for each FIT module, refer to the application note in the
<ProjectDir>¥src¥smc_gen¥r_xxx¥doc folder for the FIT module.
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4.6.2 Changing the interrupt vector number
The [Interrupt configuration] page enables you to change the vector numbers of software configurable

interrupts A and B.

(1) Select a desired software configurable interrupt.
(2) The [Up] and [Down] buttons will be enabled. Click on a button to change the vector number.

{2 *Smart_Confiqurator_Projectscfg

Interrupt configuration

Interrupt vectors used

iy
%l

Generate Code Generate Report

=

Vector Number  Interrupt Peripheral Priority Status Multiple Interrupts Fast Interrupt
42 SPRI QsPl Level 10 Used
43 SPTI QsPl Level 10 Used
v 111 GROUPBL1 Level 15 Used
20 S12CMPI S12AD Used
113 GROUPAL1 Level 2 Used
1 = S TP San Ll )

Note:

The interrupt pricrity settings made here may not be utilized in some FIT components.

Please check the configuration files of each FIT component for the cormrect priority settings.

Overview |Board Clocks System Components Pins Interrupts

Figure 4-67 Changing the Vector Number of Software Configurable Interrupt A or B
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4.6.3 Multiple interrupts setting

The multiple interrupt feature on the RX MCU allows the processing of another interrupt while the current
interrupt is running. The setting of multiple interrupts can be configurated from both the Interrupt page and the

Component configuration.

(1) Select a component(supported multiple interrupt) and enable its multiple interrupts settings.

(2) Multiple interrupts setting is bidirectional synchronization in [Interrupts] page.

(3) Open generated file in project explorer, generated code can be found.

Software component configuration

Components g% B [F 3p »  Configure
" Count dock setting
type filter text (®) pCLK/s O pCLK32
~ = Startup Compare match setting
= Generic
. Interval value
~ (= Drivers
= AJD Converter Register value (CMCOR)
= C.UIII[HUHILdl[UH‘.v [+ Compare match interrupt (CMI0)
w (= {im
& Config_CMTO [ [ tnable multiple interrupts (CMIO) ](2)
(l) Priority

<

Overview Board Clocks | System  Components | Pins | Interrupts

(O PCLK/128 ) pCLi/s12
[100 | s
[749 '

Level 15 (highest) e

Generale Code Generate Report

~ | (Actual value: 100)

Figure 4-68 Multiple interrupts in component page
. O] =]
Interrupt conﬁguratlon (3) Generate Code @enerate Report
~
Interrupt vectors 3]
[ Type filter text
Vector Number  Interrupt Peripheral Pricrity Status Multiple Interrupts Fast | ~
16 BUSERR BSC Level 15 &
18 RAMERR RAM Level 15 o
21 FIFERR FCU Level 15 &
23 FRDY1 FCU Level 15 o
26 SWINT2 Iy Level 15 (2) &
27 SWINT Icu Level 15 a
28 CMID CMTO Level 15 Used v ]
29 M CMT1 Level 15
30 CMWID CMTWO Level 15 &
N CMWIT CMTW1 Level 15
32 DOFIFO2 USBA Level 15 =
33 D1FIFO2 USBA Level 15 a
34 DOFIFQD USBD Level 15 =
< >
MNote: w

Overview | Board Clacks | System Components | Pins | Interrupts

Figure 4-69 Multiple interrupts

in component in Interrupts page
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.| Project Tree 3 x

": % Property A Pinh | { Sman_Configurator_Example.c [ Config CMTWO_userc - x
i 280 308 | = ~ | Columns
=l B ﬁSman Configurator Example (Project)” ||
= 5 Line| |G
2 18 RSF364MFCxFC (Microcontroller) e
= 2 Smart Configurator (Design Tool) 8 S#1f FAST_INTERRUPT VECTOR == VECT CMIWO_CMWIO
Ay CC-RX (Build Teol) &9 #pragma interrupt r_Config CMTWO_cmwi0_interrupt (vect=VECT (CMTWO,CMHIO),fint)
& RX Simulator (Debug Tool) 70 —ifelss
; Program Analyzer (Analyze Tool) 71 #pragma interrupt r_Config CMTWO cmwi0 interrupt (vect=VECT (CMTWO,CMWIO))
= [ File 72 —
e ﬂ Build tool generated files 7]2 _Tunc void r Config CMIWO cmwil_interrupt (void)

°_| Smart_Configurator_Example.c

E ) 75 /* Set bic PSH.I = 1 mult *
i (1] smart Configurator 76 R BSP_SETPSW I():

B0 general 77 - = b

L bsp 78

@-LI r_config 79

") r_pincfg 80
-] Config_cMTWO 21
€] Config CMTWO.c :1; =2/ AR REAR AR

Prd
i 7 x

Figure 4-70 Multiple interrupts in generated code
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5. Managing Conflicts

When adding a component or configuring a pin or interrupt, problems in terms of resource conflict and
missing dependency modules might occur. This information will be displayed in the Configuration Problems
view. You can refer to the displayed information to fix the conflict issues.

51 Resource Conflicts

When two software components are configured to use the same resource (for e.g. S12AD1), an error mark
(&4) will be displayed in the Components tree.

The Configuration Problems view will display messages on peripheral conflicts to inform in which software
configurations peripheral conflicts have been detected.

£ Smart_Configurator_Example.scfg
(6] =]

Software component configuration Generate Code Generate Report

Components E ® 3 ¥  Configure A

%

~ Basic setting
type filter text |

Note
When using the 12-bit A/D converter unit 0, do not use the P40 to P47, P03, P05, and P07 pins as output pins.
We also recommend not using the P00 to P02, P90 to P93, PDO to PD7, and PEOQ to PE7 pins as output pins.

v & Startup ~

v = Generic

« r_bsp
v &= Drivers Analog input mode setting
v &z A/D Converter [ ] Double trigger mode

# Config_S12AD0
& Config S12ADO01
v & Communications

Analog input channel setting
[v] ANOOO [ An0D01 []Ano002 [ 1AN0O3 []1AN004
[v] ANOD5 [1AN00G [JANoo7

@ r_ether rx
& r_qspi_smstr_rx Conversion start trigger setting

Start trigger source A/D conversion start trigger pin

Interrupt setting
Enable AD conversion end interrupt (S12ADI)  Priority |Level 15 (highest) ~
v
vl o< >
Qverview |Board | Clocks | System |Components| Pins | Interrupts
B [ Configuration Problems =
4 errors, 0 warnings, 0 others
i~ Description Type
v @ Interrupt (2 items)
© E04010005: Interrupt vector used by S12ADI in Config_S12AD01 conflicts with vector used by S12ADI in Config S12ADQ. Interrupt
© E04010005: Interrupt vector used by S12ADI in Config_S12AD0 conflicts with vector used by S12ADI in Config_ S12AD01. Interrupt
~ @ Peripheral (2 items)
© E04010001: Peripheral S12AD0 used by Config_S12ADO01 is already used by Config_S12ADO. Peripheral
© E04010001: Peripheral S12AD0 used by Config_S12ADO0 is already used by Config_S12ADO01. Peripheral
Figure 5-1 Resource Conflicts
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5.2 Resolving pin conflicts
If there is a pin conflict, an error mark & will appear on the tree and [Pin Function] list.

# Smart_Configurator_Example.scfg -
Pin configuration o -
9 Generate Code Generate Report
Hardware Resource E V%%  Pin Function D HEE
| Type filter text ‘ ‘ type filter text (* = any string, ? = any character) | All ~
£ SD slave interface ~ Enabled Function  Assignment Pin Number Direction
# Parallel data capture unit Lgl 8 ADTRGO# # PO7/IRQ15/ADTRGO# £ 176 | )
2 Graphic-LCD controller ANOOOD # PAQ/IRQS/ANOOD 7173 |
@ Realtime clock ANOOS 7 P45/IRQ13/ANODS 7 167 I
v 4 12-bit A/D converter ]  AN0O1 7 Not assigned 7 Not assigned  None
@ S12AD0 []  AN002 # Not assigned # Not assigned  None
= S12AD1 ] AN0OO3 # Not assigned # Not assigned  None
“i 12-bit D/A converter [0 ANoo4 # Not assigned 7 Not assigned  None
< Digital power supply []  AN0O6 7 Not assigned # Not assigned ~ None
# Operating mode control v []  ANo07 # Not assigned 7 Not assigned ~ None
< > < >
Pin Function Pin Number
Overview Board |Clocks |System Components |Pins| Interrupts
Figure 5-2 Pin Conflicts
The detailed information regarding conflicts is displayed in the Configuration Problems view.
2 Configuration Problems 2
3 errors, 0 warnings, 0 others
Description - Type
~ @ Pin (3 items)
© E04010003: Pin used by ADTRGO# in Config S12ADO0 conflicts with pin used by IRQ15 in Pin Allocator, pin used by IRQ15 in Config_ICU. Pin
© E04010003: Pin used by IRQ15 in Config_ICU conflicts with pin used by ADTRGO# in Config_S12ADQ0, pin used by ADTRGO# in Pin Allocator. Pin
© E05000010: Pin 176 cannot be used multiple times. Pin 176 is assigned to IRQ15 and ADTRGO#. Pin
Figure 5-3 Pin Conflict Messages
To resolve a conflict, right-click on the node with an error mark on the tree and select [Resolve conflict].
£ Smart_Configurator Example.scfg =5
Pin configuration ‘D'Ej -
9 Generate Code Generate Report
Hardware Resource = 1% && Pin Function LU I = e
| Type filter text | ‘ type filter text (* = any string, 7 = any character) ‘ All Rz
25D slave interface ~ Enabled Function Assignment Pin Number Direction
# Parallel data capture unit @ ADTRGO# # PO7/IRQ15/ADTRGO# 7 176 [
£ Graphic-LCD controller ANDOO 7 PA0/IRQB/ANOOD 7173 |
% Realtime dock ANOOS 7 P45/IRQ13/AN0OOS 7 167 [
~ @& 12-bit A/D converter []  ANOO1 # Not assigned # Not assigned  None
@ S12AD0 et I [J  AN002 7 Not assigned 7 Not assigned  None
= S12AD1 SSIQ'? @ []  AN003 7 Not assigned # Not assigned  None
Sl 12-bit D/A c nassigokl []  ANO04 7 Not assigned 7 Not assigned  None
Z Digital powel|___Resolve conflict . [J ANO06 # Not assigned # Not assigned  None
# Operating mode control v []  AN0O7 # Not assigned # Not assigned ~ None
< > < >
Pin Function Pin Number
Overview Board Clocks |System Components Pins Interrupts
Figure 5-4 Resolving Pin Conflicts
The pins of the selected node will be re-assigned to other pins.
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6. Generating Source Code

6.1 Registering Generated Source Code with CS+

Output a source file for the configured details by clicking on 'Fij [
Configurator view.

% Smart_Configurator_Fxample.scfg &

Software component configuration

Components % B ® 3% ¥ Configure

(Generate Code)] button in the Smart

= O
% =]
Generate Code Joenerate Report
@
Property Value A

‘ type filter text

v & Startup
¥ = Generic

~

~ & Configurations
# Startup select
# User stack setting

Enable (use BSP startup)
2 stacks

@ r_bsp # User stack size

0x400

Figure 6-1 Generating a Source File

The Smart Configurator generates a source file in <ProjectDir>¥src¥smc_gen, and the file is registered with
the given project of CS+. If the Smart Configurator has already generated a file, a backup copy of that file is
also generated (refer to chapter 8, Backing up Generated Source Code).

= Output Q Smart Browser Error List

@) smart_Configurator_Example - C5+ for CC - [Property] — m] %
File Edit View Project Build Debug Tool Window Help & @&
@t DA @ X BB 0 HEE - . & @& Defauitduild EBLN @B E s=0=2 [
S TR 0P 3 0 & g Solution List
(| Project Tree S Froperty - X
ol s
Y ©3 3 M RSF564MLCKFC Property 8| [=|[+
=| B | Smart Configurator Example (Project] « File Information
E {EERSFSMMLCXFC (Microcentroller) RE5F564MLCxFC_common xml
= D;{ Smart Configurator (Design Tool) Absolute path C:\Program Files"Renesas Blectronics’CS+\CC\Device\RX\R5F564MLCxFC_common xml
... A, CC-RX (Build Tool) ~ Microcontroller Information
i) X Simulator (Debug Tool) R5F564MLCxFC
ID Program Analyzer {Analyze Tool)
5[50 File sion 7
i B . ) ROM size [KBytes]
fm - y RAM size [Bytes]
=+ Smart Configurator
- |_-|!. general
=R [E r_bsp
'J platform.h
‘l‘# readme.bxt File name
[ board This is the file name of this device file.
= ’-E doc
-0 en
L r01an1685€j0380-repf j Micracont roller, Enformiation -
e[ je Output 1 x
[ meu [E0F]
= [E r_config
iJ r_bsp_cenfig.h
':} r_bsp_config_readme.txt
'J r_bsp_interrupt_config.h
=L r_pincfg
& Pin.c |, All Messages ,f hd
\ g Pin.h y

F1 Open Help._ [F@ Reneme | Find et |[FH Replace Ne_|[[FE 6o

|8 Build & Do |[F7 uild Project |[F# lanore Brea

[”FH Set/Delete._. ”‘Iﬂ Step Over ”‘Tf Step In “’E_LH'E to Fun_.

i3 DISCONNECT

Figure 6-2 Registering a Source File with the CS+ Project
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6.2 Configuration of Generated Files and File Names

The below figure “Configuration of Generated Files and File Names”, shows the folders and files output by
the Smart Configurator. Function main() is included in {Project name}.c, which is generated when the project is
created by CS+.

r_xxx indicates the names of FIT modules, “ConfigName” indicates the name of the configuration formed by
the component settings, and “Project name” indicates a project name set in CS+.

smc_gen
|
| | | | | |
general r_bsp r XXX r_config r_pincfg “ConfigName”
S el e M R o N
r_cg_xxx.h r_bsp Pin.c “ConfigName”.c
_j_ [ doc [ ref _config.h j 3
r cg_dmac [ mel = st j Pin.h “ConfigName”_user.c
_user.c r_bsp_
- D — D _interrupt — j _ j
B 3 platform.h r_xxx_if.h —configh r_XXx_pinset.c “ConfigName™.h
r_cg_gpt
_user.c - j e j
rxxx r_xxx_pinset.h
[ _config.h HXP '
r_cg_hardware - -
_setup.c
I XXX r_pinset.h
B j _pin_config.h

r_cg_macrodriver.h

|
Ly

r_cg_userdefine.h

[
o

smc_cgc.c

[
o v

smc_cgc.h

[
Lo

-

smc_cgc_user.c

[
Lo

3

r_smc_entry.h

|
Lo

r_smc_interrup.c

|
Lo

r_smc_interrupt.h

Figure 6-3 Configuration of Generated Files and File Names
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Folder File Description

general This folder is always generated.
It contains header files and source files commonly used by
CG drivers of the same peripheral function.

r_cg_xxx.h(Noed) These files are always generated.
The files contain macro definitions for setting SFR
registers.

r_cg_dmac_user.c This file is always generated for a device with a DMAC
function.

It contains interrupt service routines and callback functions
shared among some DMAC channels (depending on the
hardware specifications).

r_cg_gpt_user.c This file is always generated for a device with a GPT
function.

It contains interrupt service routines and callback functions
shared among some GPT channels (depending on the
hardware specifications).

r_cg_hardware_setup.c | This file is always generated.

It contains R_Systeminit that calls all driver initialization
functions with the name R_ConfigName_Create.
R_Systeminit also calls the functions for initializing clocks
other than the clock source, fast interrupt, and group
interrupts.

r_cg_macrodriver.h This file is always generated.
This header file contains common macro definitions used
in drivers.

r_cg_userdefine.h This file is always generated.
User can add macro definitions in the dedicated user code
areas.

r_smc_cgc.c This file is always generated.
It contains the initialization of clock sources other than the
clock source selected in the [Clocks] page.

r_smc_cgc.h This file is always generated.
This header file contains macro definitions to initialize
clocks other than the selected clock source.

r_smc_cgc_user.c This file contains functions to be added to R_CGC_Create
after the CGC initialization.

User can add codes and functions in the dedicated user
code areas.

r_smc_entry.h This file is always generated.

This file includes the header files of CG drivers that are
added to the project.

When using functions of CG drivers in source files added
by user, including this file is necessary.

r_smc_interrupt.c This file is always generated.
It contains fast interrupt and group interrupt initialization
(depending on hardware specification).

r_smc_interrupt.h This file is always generated.

It contains macro definitions for fast interrupt and group
interrupt initialization.

It also contains the priority level of all interrupts that are
configured in the [Interrupts] tabbed page. User can use
these macro definitions in application codes.
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r_bsp

This folder is always generated.

It consists of multiple subfolders (board, doc, mcu) with:

- Initialization codes to start up the MCU before entering
main() (for e.g. setup stack, initialize memory)

- Definitions of all SFR registers in iodefine.h (mcu
folder)

- Application note of r_bsp

It also contains platform.h that will include r_bsp.h of the

device used in the project.

Folder

File

Description

r XXX (Note*1)

This folder is generated for the FIT module that is added

to the project.

It consists of:

- doc folder: Application note of this FIT module

- ref folder: Reference of FIT module configuration file
and pin configuration file

- src folder: FIT module source files and header files

- r_xxx_if.h Mo | jst of all API calls and interface
definitions of this FIT module

Note: Folders in r_xxx depends on the requirements of

each FIT module.

r_config

This folder is always generated.

It contains configuration header files for the MCU
package, clocks, interrupts, and driver initialization
functions with the name R_xxx_Open (Noe*D),

r_bsp_config.h

This file is always generated.

It contains configurations of r_bsp for clock initialization
and other MCU related settings. Some MCU related
settings are generated by Smart Configurator (for e.g.
package type) and other settings (for e.g. stack size) are
configured by user manually.

r_bsp_interrupt_config.h

This file is always generated.
It contains mapping of the software configurable interrupts
A and B (depending on hardware specification).

r_xxx_config.h(Nete’1)

These are configuration header files for all FIT drivers that
are added to the project. This file is configured by user
manually.

r_xxx_pin_config.hMote1)

These pin configuration header files are dedicated for FIT
drivers with specific requirements in pin setting sequence.

r_pincfg

Pin.c

This file is always generated.

It is a reference of pin function initialization for all
peripherals configured in the [Pins] tabbed page (except
I/O Ports).

Pin.h

This file is always generated.
It contains the function prototypes of pin settings in Pin.c

r_xxx_pinset.c (o)

This file contains pin function initialization for the FIT
drivers that are added to the project. API function in this
file is for user to call in the application codes.

r_xxx_pinset.h (Note'l)

This file contains pin setting function prototypes in
r_Xxx_pinset.c

r_pinset.h

This file includes all pin setting header files named with
r_xxx_pinset.h N in r_pincfg folder.

{ConfigName}

This folder is generated for the CG drivers that are added
to the project.

API functions in this folder are named after the
ConfigName (configuration name).
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{ConfigName}.c

This file contains functions to initialize driver
(R_ConfigName_Create) and perform operations that are
driver-specific, for e.g. start (R_ConfigName_Start) and
stop (R_ConfigName_Stop).

{ConfigName} user.c

This file contains interrupt service routines and functions
for user to add code after the driver initialization
(R_ConfigName_Create).

User can add codes and functions in the dedicated user
code areas.

{ConfigName}.h

This is header file for {ConfigName}.c and
{ConfigName}_user.c.

Note *1: xxx is the name of a peripheral function.
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6.3 Initializing Clocks

Configurations of the clock source selected in the [Clocks] page are generated to the macros in the
r_bsp_config.h file located in ¥src¥smc_gen¥r_config folder. Clock initialization codes will be handled by

r_bsp before entering main().

The r_bsp_config.h file also contains other MCU related settings (for e.g. package, stack size).

Configurations of other clocks are generated in ¥src¥smc_gen¥general folder.

U] Smart_Configurator_Example.scfg =

| Clocks configuration

Generate Code Generate Report

33

(V) {Ac

| Main clock

Resanatar

Oscillation source:

(MHZ)

PLL circuit
Frequency Division:

x1 -
Frequency Multiphication

*100 -

HOCO clock

1\
|

14

1 /4

e 12

SCKCR (FOKI3:0N)

= x1/4 -

SCKCR (HCK[3:00)

17 s

SCKCR (PCKARD])

12 =

SCKCR (PCKBJ20])

SCKCR (PCKCE0])

SCKCR (PCKD{20])

P 1/4 .

SCKCR (BCK[30))

SCECRE (UCK]3:00

e —————

v — |

FlashiF chock (FCLK)

60 (MHz)
System clock (ICLK}
120 (MHz)

eral module clock (POLKA)
120 (MHz)
Peripheral module clock (POLKE)

(MHz)

Peripharal module clack (PCLKC)

(MHz)

Peripheral module clock (PCLKD)

&0 (MHz)
Extemnal bus clock (BOLK)
(MHz)

120

BCKCR (BCLKDIV)

E{Jwr\r’lpw Board Clacks| System | Components Pins Intermupts

Figure 6-4 Clocks Configuration with Main Clock Selected as Clock Source
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No | Folder File

Macros/Functions

Description

(1) | r_confi | r_bsp_config.h
g

Macros related to
clocks

These settings are generated by Smart
Configurator based on user’s selection in
the [Clocks] page for the clock source. Only
one clock can be selected as the clock
source at a time.

r_bsp will handle the clock initialization
before entering main().

Macros related to
MCU settings

Some MCU related settings are generated
by Smart Configurator (for e.g. package
type) and other settings (for e.g. stack size)
are configured by user manually. Refer to
the application note in r_bsp folder before
configuring these macros:
¥src¥smc_gen¥r_bsp¥doc

(2) | general | r_smc_cgc.c

R_CGC_Create

This API function initializes clocks other
than the selected clock source.
R_Systeminit in r_cg_hardware_setup.c
will call this function before entering main()
function.

r_smc_cgc.h

Macros related to
clocks

These macros are for clock initialization in
R_CGC_Create.

r_smc_cgc_user
c

R_CGC_Create_Userl
nit

This API function is used to add code to
R_CGC_Create after the CGC initialization.

r_bsp_config.h will be backed up to trash folder before each co

de generation (refer to chapter 8).
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6.4 Initializing Pins

Configurations in the [Pins] page are generated in some source files depending on driver’s requirements and
hardware specifications.

(2) Pin initialization for drivers with {ConfigName}

Pin functions are initialized in R_ConfigName_Create of the file
¥src¥smc_gen¥{ConfigName}¥{ConfigName}.c.

Pin initialization codes will be handled before entering main().

& Smart_Configurator_Example.scfg 2

Pin configuration

= 8

&l =
Generate Code Generate Report

Software Components # = %ls& Pin Function AR S
| Type filter text ‘ | type filter text (* = any string, ? = any character) ‘ All ~
v & bsp Enabled Function Assignment Pin Number Direction
= r_bsp ADTRGO# 7 PO7/IRQ15/ADTRGO# 7176 |
v _i& Single Scan Mode S12AD ANOOO 7 P40/IRQS/ANOQD £ 173 I
L2 Config S12AD0 ANDO5 7 P45/IRQ13/AN005 7167 I

v &1 ether rx
& r_ether rx

~ 2 r_gspi_smstr_rx

& r_qgspi_smstr_rx

oooooorEA

ANOO1 7 Not assigned
AN002 7 Not assigned
ANOO3 7 Not assigned
ANO004 7 Not assigned
ANO006 7 Not assigned
ANOQO7 7 Not assigned

# Not assigned ~ None
# Not assigned  None
# Not assigned ~ None
# Not assigned  None
# Not assigned ~ None
# Not assigned  None

Pin Function Pin Number

Overview |Board Clocks |System Components |Pins | Interrupts

Figure 6-5 Config_S12ADO0 in Software Components View

Folder File Function Driver | Description

{ConfigName} | {ConfigName}.c | R_ConfigName_Create | CG This API function initializes the
pins used by this driver.
R_Systeminit in
r_cg_hardware_setup.c will call
this function before entering main()
function.
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(2)_Pin initialization for drivers with r_xxx (Not¢2)

The pin setting source file will be generated in ¥src¥smc_gen¥r_pincfg folder with the name

r_Xxx_pinset.c.

The API functions in this file are called by the user from application codes.

& Smart_Configurator_Example.scfg 2

Pin configuration

= E

%

=

Generate Code Generate Report

Software Components # 5 % &% Pin Function QA HE R e

| Type filter text | ‘ type filter text (* = any string, ? = any character) ‘ All >

¥ &1 bsp Enabled Function Assignment Pin Number Direction A
= rbsp ETO_COL # PCT/UB/A23/CS0#/MTIOC3A/MTCLKB/TMO2/PO31/TOCO/CE # 76

v 2 Single Scan Mode S12AD
& Config_S12AD0
v Zr_ether x

& r_ether rx

v 2 r_qspi_smstr_rx
& r_qspi_smstr_rx

OO0O0OFMMEMIRRRRERMRRRREREA

ETO_CRS  # P83/EDACK1/MTIOC4C/ETO_CRS/RMIIO_CRS_DV/SCK10/SS1C 7 74
ETO_ERXDO # P75/CS5#/PO20/ET0_ERXDO/RMIIO_RXDO/SCK11/RTS11#/SC # 87
ETO_ERXD1 # P74/A20/CS4#/PO19/ETO_ERXD1/RMII0_RXD1/SS11#/CTS11 # 88
ETO_ERXD2 # PC1/A17/MTIOC3A/TCLKD/PO18/ETO_ERXD2/SCK5/SSLA2-A, # 89
ETO_ERXD3 ¢ PCO/A16/MTIOC3C/TCLKC/PO17/ETO_ERXD3/CTS5#/RTS5#/S # 91
ETO_ETXDO # P81/EDACKO/MTIOC3D/PO27/ETO_ETXDO/RMIIO_TXDO/SMIS # 80
ETO_ETXD1 # P82/EDREQ1/MTIOC4A/PO28/ETO_ETXD1/RMIIQ_TXD1/SMO # 79
ETO_ETXD2 # PC5/D3/A21/CS2#/WAIT#/MTIOC3B/MTCLKD/TMRI2/PO29/t # 78
ETO_ETXD3 # PC6/D2/A22/CS1#/MTIOC3C/MTCLKA/TMCI2/PO30/TICO/ETC # 77
ETO_LINKST; # P34/MTIOCOA/TMCI3/PO12/POE10#/ETO_LINKSTA/SCK6/SCk # 27
ETO_MDC  # P72/A19/CS2#/ETO_MDC/LCD_DATAZ23-A 7101
ETO_MDIO # P71/A18/CS1#/ETO_MDIO 7102
ETO_RX_CLK # P76/CS6#/PO22/ET0_RX_CLK/REF50CK0/SMISO11/SSCL11/R # 85
ETO_RX DV # PC2/A18/MTIOCAB/TCLKA/PO21/ETO_RX_DV/RXD5/SMISOS5/ # 86
ETO_RX_ER # P77/CS7#/PO23/ET0_RX_ER/RMII0_RX_ER/SMOSI11/SSDA11 # 84
ETO_TX_CLK # PC4/A20/CS3#/MTIOC3D/MTCLKC/TMCI1/PO25/POEQO#/ETO_ # 82
ETO_TX_EN # P80/EDREQO/MTIOC3B/PO26/ETO_TX_EN/RMIIO_TXD_EN/SCk # 81
ETO_EXOUT # Not assigned
ETO_TX_ER 7 Not assigned
ETO WOL 7 Not assigned
REF50CKO  # Not assigned

# Not assigned  None
# Not assigned  None
# Not assigned  None
# Not assigned  None v

Pin Function Pin Number

Overview |Board | Clocks | System |Components Pins| Interrupts

Figure 6-6 r_ether_rx in Software Components View
Folder File Function Driver | Description
r_pincfg r_xxx_pinset.c | R_xxx_PinSet_xxxn FIT This API function initializes the pins

(Note*2)

(Note*2,3)

(Note*2)

used by this driver. Refer to the
application note in the corresponding
r_xxx folder before calling this API
function: ¥src¥smc_gen¥r_xxx¥doc

Note *2: xxx is the name of a peripheral function.

*3: nis a peripheral channel number.
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(3) Pin initialization for drivers with r_xxx_smstr (Note4)

The pin setting header file will be generated in ¥src¥smc_gen¥r_config folder with the name
r_xxx_smstr_rx_pin_config.h.

The macro definitions in this file will be handled in the r_xxx_smstr source files.

& Smart_Configurator Example.scfg £ - =
Pi fi ti & =
In configuration Generate Code Generate Report
Software Components ® B %é Pin Function QHE R e
‘ Type filter text | ‘ type filter text (* = any string, ? = any character) | All b
¥ & bsp Enabled Function Assignment Pin Number Direction
= r_bsp Qloo 7 PD6/D6/MTICSV/MTIOCBA/POEA#/SSLC2-A/QMO-B/QIO0-B # 145 (B) o]
¥ & Single Scan Mode S12AD Qlo1 7 PD7/D7/MTIC5U/POED#/SSLC3-A/QMI-B/QIO1-B/SDHI_D1-E # 143 (B) 10
« Config S12ADO Qlo2 7 PD2/D2/MTIOCAD/TIC2/MISOC-A/CRX0/QIO2-B/SDHI_D2-B # 154 (B) 10
v & ether mx Qlo3 # PD3/D3/MTIOCED/TOC2/POES#/RSPCKC-A/QIO3-B/SDHI D. # 150 (B) 10
# r_ether_rx QSPCLK 7 PD5/D5/MTICSW/MTIOCEC/POE10#/SSLC1-A/QSPCLK-B/SD # 147 (B) 0
~ Lr gspi_smstr rx
@ r_gspi_smstr_rx |
< >
Pin Function Pin Number
Overview Board Clocks System Components Pins| Interrupts
Figure 6-7 r_qgspi_smstr_rx in Software Components View
Folder File Function Driver | Description
r_config r_xxx_smstr_rx_pin_config.h | - FIT Macro definitions in this header
(Note*4) file initialize the pins used by

this driver. These macros will
be called in r_xxx_smstr source
files.

Note *4: xxx is the name of a peripheral function.

(4) Reference to pin initialization codes

Refer to Pin.c in ¥src¥smc_gen¥r_pincfg folder for all peripheral pin functions used in the project (except
I/O ports).

Folder File Function Driver | Description

r_pincfg Pin.c R_Pins_Create - This file contains the initialization
codes of all pin functions
configured in the [Pins] page
except I/O ports.
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6.5 Initializing Interrupts

Configurations in the [Interrupts] page are generated in some source files.
Refer to the application note in the corresponding ¥src¥smc_gen¥r_xxx¥doc folder to initialize interrupts

used in r_xxx modules (xxx is the name of peripheral function).

Vector Number  Interrupt Peripheral Priori Status Fast Interrupt
RIE GROUPBLI (D) Used [
(3) 21 S12CMPI 512401 Used (4)
113 GROUPAL] s Used O
[ = INTE192 (S12ADI1) ) sizamt (2) Used

Figure 6-8 Interrupts Configuration in Interrupts View
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No

Item

Folder

File

Driver

Description

1)

Priority

general

r_smc_interrupt.c

CG

This interrupt priority level
setting is for group interrupts
(NoteS)_

It is initialized in
R_Interrupt_Create of this file.
R_Systeminit in
r_cg_hardware_setup.c will
call this function before
entering main() function.

)

Priority

{ConfigName}

{ConfigName}.c

CG

This interrupt priority level
setting is for normal interrupts
and software configurable
interrupts A and B (Note9),

It is initialized in
R_ConfigName_Create of this
file. R_Systeminit in
r_cg_hardware_setup.c will
call this function before
entering main() function.

®)

Vector
Number

r_config

r_bsp_interrupt_config.h

CG
FIT

Vector number of software
configurable interrupts A and
B No®©9) jn the [Interrupts]
tabbed page will be mapped in
this file and handled by r_bsp.

(4)

Fast
Interrupt

general

r_smc_interrupt.c

CG

Fast interrupt setting will be
initialized in
R_Interrupt_Create of this file.
R_Systeminit in
r_cg_hardware_setup.c will
call this function before
entering main() function.

r_smc_interrupt.h

CG

Vector number of fast interrupt
will be defined in this file.
{ConfigName}_user.c will use
this macro definition to
prepare a fast interrupt service
routine.

)
@)

Priority

general

r_smc_interrupt.h

Priority level of all interrupts
configured in the [Interrupts]
tabbed page is defined in this
file.

User can use these macro
definitions in the application
codes.

Note *5: The type of interrupt depends on hardware specifications.
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6.6 Component Settings

6.6.1 FIT module configuration
1) Configuration for r_bsp

Configuration file of r_bsp is generated as r_bsp_config.h under the ¥src¥smc_gen¥r_config folder.
It contains clock-initialization and other MCU-related settings (for e.g. the package).

[h] r_bsp_configh 52 = 0
15 ~
186 = /* Group name.

187 Character(s) = Value for macro = Description

183 4M = @x@ = RX64M Group

189 *

118 #define BSP_CFG_MCU_PART_GROUP (@x@) // <-- Updated by GUI. Do not edit this value manually

111

112 = /* Series name.

113 Character(s) = Value for macro = Description

114 56 = @x8 = RXB@@ Series

115 */

116 #define BSP_CFG_MCU_PART_SERIES (8x@) // <-- Updated by GUI. Do not edit this value manually

117

118 = /* Memory type.

119 Character(s) = Value for macro = Description

128 F = @x@ = Flash memery version . . R

121 (1) Explanation information

122 #define BSP_CFG_MCU_PART_MEMORY_TYPE (@x@) // <-- Updated by GUI. Do not edit this value manually

123

124 (= /* whether to use 1 stack or 2. RX MCUs have the ability to use 2 stacks: an interrupt stack and a user stack)

125 hen using 2 stacks the user stack will be used during normal user code. When an interrupt occurs the CPU

126 will automatically shift to using the interrupt stack. Having 2 stacks can make it easier to figure out how

127 * much stack space to allecate since the user does not have to worry about always having enough room on the

128 user stack for if-and-when an interrupt occurs. Some users will net want 2 stacks though because it is net

129 * needed in all applications and can lead to wasted RAM (i.e. space in between stacks that is not used).

138 * If only 1 stack is used then the interrupt stack is the one that will be used. If 1 stack is chosen then

131 the user may want to remove the 'SU’ section from the linker sections to remove any linker warnings.

132

133 * 8 = Use 1 stack. Disable user stack. User stack size set below will be ignored.

134 \ " 1=Use2 stacks. User stack and interrupt stack will both be used. )

135 7 —

136 #define BSP_CFG_USER_STACK_ENABLE (2) Configuration

137

138 = /* The 'BSP_DECLARE_STACK' macro is checked so that the stack is only declared in one place (resetprg.c). Every time a
139 '#pragma stacksize' is encountered, the stack size is increased. This prevents multiplication of stack size. */
148 ~ #if defined(BSP_DECLARE_STACK)

141 /* If only 1 stack is chosen using BSP_CFG_USER_STACK_ENABLE then no RAM will be allocated for the user stack. */
142 = #if (BSP_CFG_USER_STACK_EMABLE == 1)

143 /* User Stack size in bytes. The Renesas RX toglchain sets the stack size using the #pragma stacksize directive. */
144 #pragma stacksize su=8x188@

145 #endif

146

147 = /* Interrupt Stack size in bytes. The Renesas RX toglchain sets the stack size using the #pragma shacksize directive.
148 * If the interrupt stack is the only stack being used then the user will likely want to increase the default size
149 * below.

158 *f

151 #nrasma stacksize si=Ax4pf ¥

Figure 6-9 r_bsp_config.h
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2) Configuration of FIT modules

Configuration files of FIT modules that are added to the project are generated as r_xxx_config.h
under ¥src¥smc_gen¥r_config folder. (r_xxx is the name of FIT module)

For FIT modules that have configuration GUI at [Component] page, the configuration will be
generated by Smart Configurator. Therefore, you do not need to change the *.h file manually.

For FIT modules that do not have configuration GUI at [Component] page, you need to modify these
configurations at *.h file manually. As shown in the figure below, read (1) Explanation information
before setting the macro definition value in (2) Configuration.

Refer to the application note in ¥src¥smc_gen¥r_xxx¥doc folder on how to modify r_xxx_config.h.

B r ptp_rx_config.h =
215 ~
216 ©/* grandmasterPriority2: Equal to parentDS.grandmasterPriority2 field */

217 /* From @ to 255 can be set and lower value has higher priority */

218 #define PTP_CFG_GM_PRIORITY2@ (@xee) /* (Portd) */

;é: t#tdefine PTP_CFG_GM_PRIORITYZ]. (9)(99) /* (Portl) */ (1) Explanatlon |nf0rmat|0n

221 /* grandmasterClockQuality: Equal to parentDS.grandmasterClockQuality field */

222 /* b31 to b24: clockClass, default value(=248, = ©xF8), 255 is slave only clock */

223 /* b23 to bl6: clockAccuracy, default value(=ex21)is within 18@ nsec, @x2@ to @x31 */

224 /* bl5 to b@: offsetScaledLogVariance, default value(=@xFFFF) is not calculated yet */

225 #define PTP_CFG_GM_CLK_QUALLTY@ [(BxFB2LFFFF)) /* (Port8) */

226 #define PTP_CFG_GM_CLK_QUALITY1|(®xF821FFFF)| /* (Portl) */.

227 (2) onfiguration

228 /* grandmasterIdentity: Equal to parentDS.grandmasterIdentity field */

229 #define PTP_CFG_GM_CLK_ID@_U (@x@@eeeees8) /* Clock-ID hi (Porte) */

230 #define PTP_CFG_GM_CLK_ID@_L (@x@00e0ee8) /* Clock-ID lo (Portl) */

231 #define PTP_CFG_GM_CLK_ID1_U (@x@00880008) /* Clock-ID hi (Porte) */

232 #define PTP_CFG_GM_CLK_ID1_L (@x@eeeeeee) /* Clock-ID lo (Portl) */

233

234 /* currentUtcOffset: Equal to timePropertiesDS.currentUtcOffset field */

235 #define PTP_CFG_CUR_UTC_OFFSET@ CURRENT_UTC_OFFSET /* (Port@) */

236 #define PTP_CFG_CUR_UTC_OFFSET1 CURRENT_UTC_OFFSET /* (Portl) */

237

238 /* timeSource: Equal to timePropertiesDS.timeSource field */

239 #define PTP_CFG_TIME_SOURCE® (@xA@) /* Timesource is internal oscillator (Porte) */

248 #define PTP_CFG_TIME_SOQURCE1l (@xA@) /* Timesource is internal oscillator (Portl) */

241 v
< >

Figure 6-10 Example of r_xxx_config.h (r_ptp_rx_config.h)
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7. Creating User Programs

The Smart Configurator handles two component types, [Firmware Integration Technology] and [Code
Generator], with each requiring different methods to add custom code to the output source files. This chapter
describes the methods to add custom code for both components.

7.1 Adding Custom Code in the Case of Firmware Integration Technology (FIT)

When [Firmware Integration Technology] is selected as the component type, the configuration options are
set in r_xxx_config.h in the folder r_config. For the settings of the configuration options, refer to the
application note (in the doc folder) on the FIT module (r_xxx) which you have added to the project tree.

If the target file already exists, the existing contents of the file are protected when source code is output.

smc_gen

r_bsp r_XXX r_config

- board - doc - D

r_bsp_config.h
doc

g s LE -

D r_bsp_interrupt_config.h

i
platform.h L
Q r_xxx_config.h
e ref L D

e src r_xxx_pin_config.h

r_xxx_if.h

Figure 7-1 Tree Structure of Directories and Files for a FIT Module
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7.2 Adding Custom Code in the Case of Code Generator

When [Code Generator] is selected as the component type, if files which have the same name already exist,
new code will be merged only with the existing code that is between the comments below.

/* Start user code for xxxx. Do not edit comment generated here */

/* End user code. Do not edit comment generated here */

In the case of [Code Generator], three files are generated for each of the specified peripheral functions. The
file names are “Config_xxx.h", “Config_xxx.c”, and “Config_xxx_user.c” as the default, with “xxx”
representing the name of the peripheral module. For example, “xxx” will be “CMT3” for the compare-match
timer (resource CMT3). The comments to indicate where to add custom code are at the start and end of
each of the three files. Comments to indicate where to add user code are also added to the interrupt function
for the peripheral module corresponding to Config.xxx_user.c. The following examples are for CMT3
(Config_CMT3_user.c).

/
Pragma directive
/
/* Start user code for pragma. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */
/
Includes
/
#include "'r_cg_macrodriver._h"
#include "r_cg userdefine_h"
#include ""Config CMT3.h"
/* Start user code for include. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */
/
Global variables and functions
/
/* Start user code for global. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */
/
* Function Name: R_Config_CMT3_Create_Userlnit
* Description : This function adds user code after initializing the CMT3 channel
* Arguments - None
* Return Value : None
/
void R_Config_CMT3_Create_UserlInit(void)
/* Start user code for user init. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */
}
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/

* Function Name: r_Config_CMT3_cmi3_interrupt

* Description : This function is CMI3 interrupt service routine
* Arguments : None

*

Return Value : None

#if FAST_INTERRUPT_VECTOR == VECT_PERIB_INTB129

#pragma interrupt r_Config_CMT3_cmi3_interrupt(vect=VECT(PERIB, INTB129),fint)
#else

#pragma interrupt r_Config_CMT3_cmi3_interrupt(vect=VECT(PERIB, INTB129))
#endif

static void r_Config_CMT3_cmi3_interrupt(void)

/* Start user code for r_Config_CMT3_cmi3_interrupt. Do not edit comment
generated here */

/* End user code. Do not edit comment generated here */
3

/* Start user code for adding. Do not edit comment generated here */
/* End user code. Do not edit comment aenerated here */
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To use the generated code of FIT and Code Generator, follow the below steps:
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1) Open the {Project name}.c file, add code to include the header files of the modules you want to use.

In case of FIT, itis “r_xxx_if.h".

In case of Code Generator, it is “r_smc_entry.h".

L oot Tree Rl | | Sman_Configurator_Examplec) [ Property
gl 0 2@ ,

g ©23 13 | 8 ~x ¥ | Columns~>

x| E B mart Configyr

-

z P RSFS64MLCxFC (Microcontroller)

=

"__{ Smart Configurator (Design Tool)
A, CC-RX (Build Tool)
& RX Simulator (Debug Tool)

L' Program Analyzer (Analyze Tool)
¥ File

3 'ﬂ‘ Build tool generated files

CJ Smart_Configurator_Example.c

= [1! Smart Configurater ;: _:?;: R
#-lul Config 512AD0 21 extern {
¥ general 2z void abort(veid):
| rbsp 23 }
I r_config 24 #endif
] , r_ether_nc 23
‘j(ndme‘m 26 \:r:-‘_d. main(void)
"_J r_ether_ne_if.h E: T
doc ; :=
ref 30
b sre 3l =i$ifdef _ cplusplus
r_pincfg |
L r_gspi_smstr_n [ OM

Figure 7-2 Add header files

2) In the main function, call the functions generated and add application codes.

In case of Code Generator, driver initialization functions (R_ConfigName_Create) including
initialization of pins have been called in R_Systeminit function of r_cg_hardware_setup.c by default.
You just need to add application codes to perform operations that are driver-specific, for e.g. start
(R_ConfigName_Start) and stop (R_ConfigName_Stop).

R Project Tree 7 X j Smart_Configurator_Example.c [ Property
28 @ 08IE
é %— 11 | 8 ~ ¥ Columns~
x| & f, Smart Configurator Example (Project)® Line| |Gr
n—;‘ M RSFS64MLCxFC (Microcontroller) 36 woid main (eaid)
= 4 Smart Configurator (Design Tool) 37 =
4 CC-RX (Build Tool) 38 * Start CMT0 counter operation *
=# RX Simulator (Debug Tool) 39 R_Config CMTO_Start():
*’ Program Analyzer (Analyze Tool) 40
j!FiIe 41 * Start performing A/D conversion
IL Build tool generated files :i R Contig S12hnn Srarc():
ﬂ Smart_Configurator_Example.c éq while (10)
- il ]
1) Smart Configurator 45 {
G Config_$12AD0 46 * A/D conversion is completed
£ general 47 if (g_adc flag == 1U
+ r_bsp 48
@ r_config 48
o r_ether_nx 50
- L1 r_pinctg 4 —— O e P
#- L r_gspi_smstr_nx - | ShiA S o
3 adc_result
5[] Config CMTD 5 e
55
56 ifr

Figure 7-3 Call Code Generator functions

In case of FIT module, refer to the examples provided in the “API Functions” chapter of corresponding
Application Note. You can find the Application Note in [doc] folder under each FIT module.
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8. Backing up Generated Source Code

The Smart Configurator has a function for backing up the source code.

The Smart Configurator generates a backup folder for the previously generated source code when new code
is generated by clicking on the [?ﬂ (Generate Code)] button. <Date-and-Time> indicates the date and time
when the backup folder is created after code generation.

<ProjectDir>¥trash¥<Date-and-Time>
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9. Generating Reports

The Smart Configurator generates a report on the configurations that you work on. Follow the procedure

below to generate a report.

9.1 Report on All Configurations

A report is output in response to clicking on the [ = (Generate Report)] button in the Smart Configurator

view. Two selections of output files are available (PDF, Text).

[EG Smart Configurator
File Window Help
e

© Smart_Configurator_Example.scfg *

Overview information

- General Information Document last modified: Yesterday at 4:41 pr

Overview

Get an overview of the features provided by Smart Configurator

Videos

Introduction to Smart Configurator

Application Code

Software Components

[

Browse related

What's New

Check out what's new in the latest release.

10124N31UOD LIBWS

See all Release Notes.

MCU Hardware
Product Documentation
User's Guide
APl manual

= Current Configuration

Selected board/device: RSF564MLCxFC (ROM size: 4Mbytes, RAM size: 512KB, Pin count: 176)

Generated location (PROJECT_LOCV): | src\smc_gen Edit..

Selected components:

Version
742

Component Configuration

© Board Support Packages. (r_bsp) r_bsp(used)

Qverview Board | Clocks System Components|Pins Interrupts

a x|

= 0

o} =)
Generate Codff Generate Report

®

L5

Figure 9-1 Output of a Report on the Configuration

!E Smart Report

Generate report of configurations

Options

(®) Print all sections

(O Print specific sections

Board

Clocks
Components
Pins

Interrupts

Qutput as PDF

| =

| Browse...

Cancel

Figure 9-2 Dialog Box for Output of a Report (Example is selecting “Output as PDF")
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9.2 Configuration of Pin Function List and Pin Number List (in csv Format)

A list of the configuration of pin functions and pin numbers (whichever is selected at the time) is output in
response to clicking on the [ & (Save the list to .csv file)] button on the [Pins] page of the Smart
Configurator view.

& Smart_Configurator Example.scfg ==

Pin configuration “ =
9 Generate Code Generate Report
Hardware Resource = % s& Pin Function 2| (]
‘ Type filter text ‘ ‘ type filter text (* = any string, ? = any character) ‘ All ~
& All A Enabled Function Assignment Pin Number Direction #
# Clock generator ADTRGO# 7 PO7/IRQ15/ADTRGO# 7176
# Clock frequency accuracy measure ANOOO # PA0/IRQ8/ANOOO v 173
i Buses ANOO5 # P45/IRQ13/ANOQS 7167

# EXDMA controller

# Interrupt controller unit

|
|
|
ETO_COL  # PC7/UB/A23/CS0#/MTIOC3A/MTCLKB/TMO2/PO31/TOCO/CL # 76 |
ETO.CRS 7 P83/EDACK1/MTIOCAC/ETO_CRS/RMIIO_CRS DV/SCK10/S51C # 74 |
|
|
|
|

¥ % Multi-function timer pulse unit 3 ETO_ERXDO # P75/CS5#/PO20/ET0_ERXDO/RMIIO_RXDO/SCK11/RTS11#/SC # 87

NSNS N NN NN NIN

= MTUO ETO_ERXD1 # P74/A20/CS4#/PO19/ETO_ERXD1/RMII0_RXD1/5511#/CTS11 # 88

= MTU1 ETO_ERXD2 # PC1/A17/MTIOC3A/TCLKD/PO18/ETO_ERXD2/SCK5/SSLA2-A # 89

w MTU2 ETO_ERXD3 # PCO/A16/MTIOC3C/TCLKC/PO17/ETO_ERXD3/CTS5#/RTS5#/S # 91

~ MTU3 ETO_ETXDO ¢ P81/EDACKO/MTIOC3D/PO27/ETO_ETXDO/RMIIO_TXDO/SMIS # 80 o]

~ MTU4 ETO_ETXD1 # P82/EDREQ1/MTIOCAA/PO28/ETO_ETXD1/RMII0_TXD1/SMO # 79 o]

~ MTUS ETO_ETXD2 ¢ PC5/D3/A21/CS2#/WAIT#/MTIOC3B/MTCLKD/TMRI2/PO29/t # 78 o]

= MTUs ETO_ETXD3 ¢ PC6/D2/A22/CS1#/MTIOC3C/MTCLKA/TMCI2/PO30/TICO/ET( # 77 o)

~ MTU7 ETO_LINKST # P34/MTIOCOA/TMCI3/PO12/POE10#/ETO_LINKSTA/SCK6/SCk 7 27 I

= MTU8 v ETO_MDC  # P72/A19/CS2#/ET0_MDC/LCD_DATA23-A s 101 o] v

< > < >

Pin Function Pin Number

Overview | Board |Clocks System Components Pins|Interrupts

Figure 9-3 Output of a List of Pin Functions or Numbers (in csv Format)

9.3 Image of MCU/MPU Package (in png Format)

An image of the MCU/MPU package is output in response to clicking on the [ =) (Save Package View to
external image file)] button of the [MCU/MPU Package] view.

&1 MOUMPU Package

| F # B Assigred Fumction =

RENESAS

RX64M

RSFS64MLCxFC

Figure 9-4 Outputting a Figure of MCU Package (in png Format)
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10. User code protection feature for Smart Configurator Code Generation component

The Smart Configurator for RX V2.16.0 and the later version now incorporates an enhanced user code
protection feature. This feature empowers users to insert codes to any location in the generated codes by
utilizing the specific tags, as shown in Figure 10-1. After the next code generation, the inserted user codes
will be protected and automatically merged into the generated files.

The user code protection feature will only be supported on the files that are generated by the “Code
Generation component”.

10.1 Specific tags for the user code protection feature

When using the user code protection feature, please insert /* Start user code */ and /* End user code */ as
shown in Figure 10-1 and add the user codes between these tags. If the specific tags do not match exactly,
the inserted user code will not be protected after the code generation.

[* Start user code */
User code can be added between the specific tags

/* End user code */

Figure 10-1 Specific tags for user code protection feature

10.2 Examples of using user code protection feature to add new user code

Figure 10-2 shows an example of adding new user code into the Create APl of CMT module by using the
specific tags shown in Figure 10-1. After updating the configuration in the CMT GUI and re-generating the
codes, the inserted user codes will be automatically merged into the new generated file.

void R_Config CMTO_Create (void) void R_Config CMT0_Create (void)
{ {
/* Disable CMIQ interrupt */ /* Disable CMIO interrupt */
IEN(CMTO,CMI0) = ; IEN(CMTO,CMIO0) =
/* Cancel CMT stop s /* Cancel C . .
MSTE (CMTO) = 07, Inserted the user code mste (cvro) | US€r codes will automatically be
with the specific tags merged into the new generated file
/* Set control regisf /* Set cont]
CMT0O.CMCR.WORD = _0001_CMT_CMCR_CLOCK_PCLK32 CMTO.CMCR.WORD = _0002_CMT_CMCR_CLOCK PCLK128
/* Start user code */ /* Start user code */
CMTO.CMCR.WORD |= ; CMTO.CMCR.WORD |= ;
/* End user code */ /* End user code */
/* Set compare match register */ /* Set compare match register */
CMTO.CMCOR = 0031 CMTO CMCOR_VALUE; CMT0.CMCOR = 000C_CMT0 CMCOR_VALUE;
/* Set CMIO priority level */ /* Set CMIO priority level */
IPR(CMTO,CMI0O) = _08_CMT_PRIORITY LEVELS; IPR(CMT0,CMI0) = _08_CMT_PRICRITY_LEVELS;
R _Config CMTO Create UserInit():; R_Config_CMTO_Create_UserInit():;
} }

Figure 10-2 User code protection with auto merge

R20AN0470EJ0150 Rev.1.50 Page 80 of 86



RX Smart Configurator

User's Guide: CS+

10.3 What to do when merge conflict occurs
10.3.1 What is Merge conflict

When the lines of generated codes before and after the inserted user codes are updated due to changes in
GUI configuration or the version update of Smart Configurator, merge conflict codes will be generated out, as

shown in Figure 10-3.

/* Set compare match value */

<<<<<<<Last Time Generated Code

/* Start user code */
TMRO.TCSR.BYTE |= ;

code

TMRO.TCORA = 29 TMRO COMP MATCH VALUE Aj [:"> Last time generated code and user

/* End user code */
TMRO.TCORB = _53 TMRO_COMP MATCH VALUE B;

TMRO . TCORA
TMRO.TCORB = 04 TMRO COMP MATCH VALUE B;

_ 02 _TMRO_COMP_MATCH VALUE_A; [ > This time generated code

>>>>>>>This Time Generated Cod

/* Configure TMRO interrupts */
IFR (TMRO, CMIA0) = OF TMR PRIORITY LEVEL15;

Figure 10-3 User code protection with merge conflict

If the merge conflict occurs, conflict message will be displayed in the Smart Configurator console, as shown

in Figure 10-4.

@ Console *

Smart Configurator Output

Movoeeul. LOOE generation 15 started

M34000001: File generated:srcismc_gen‘\Config TMR®\Config TMRE.h
Me4000001: File generated:sre\sme gen'\Config TMR@\Cenfig |
MeeeeRee2: Code generation is successful:C:'\Users'as
Ma@aeeeal: Code generation is started
Me4eeeeel: File generated:srcismc_gen‘\Config TMRE\Config TMRE.H
Masaeeeal: File generated:srclsmc_gen\Config TMR@\Config TMRA.c

\smartconfigurator\workspace\sre\sme_gen

Meeeeeee2: Code generation is successful:C:'\Users\a5e85182)\smartconfiguratoriworkspace'srcisme_gen

Meeeeee8s: The above files highlighted in red color have user code merge conflicts, please open the file and resolve the conflict manually

Figure 10-4 The merge conflict message outputted in the Smart Configurator console
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10.3.2 Steps for resolving the merge conflict
To resolve this merge conflict, open the highlighted conflict files and follow the steps below to solve the
merge conflicts manually.

1) Copy the user code from “Last Time Generated Code” and paste it into the new position in “This
Time Generated Code” as shown in Figure 10-5.

/* Set compare match value */

/* set co?pare match value */ l<<<<<<<Last Time Generated Code

<<<<<<c<last Time Generated Code TMRO.TCORA = 29 TMRO COMP_MATCH VALUE A;
TMRO.TCORA = 29 TMRO _COMP MATCH VALUE A; /% Start user cods %/~ - Y
/* Start user code */ -
i ' TMRO.TCSR.BYTE |= ;
TMRO.TCSR.BYTE |= ; Copy the user code /* End user code &
/* End user code */ _ i
THRO. TCORE = 53 TMED COMP_MATCH VALUE B TMRO.TCORB = 53] Paste the user code
TMRO.TCCRA = 02 TMRO_COMP MATCH VALUE A; TTR%TCSRAf OszMfo COMP_MATCH VALUE A;
TMRO.TCORB = 04 _TMRO_COMP_MATCH VALUE B; é MRg ;‘ESRHEEECT;@ / )

>>>>>>>This Time Generated Code
/* End user code */

TMRU . TCORB = _UZ_TMRU_COMP MATCH VALUE B;
>>>>>>>This Time Generated Code

/* Configure TMRO interrupts */
IPR(TMRO, CMIAO) = OF TMR PRIORITY LEVEL15;

Figure 10-5 Generated conflict code

2) Remove last time generated code and the conflicts commend (<<<<<<<Last Time Generated Code,
======= and >>>>>>>This Time Generated Code) as shown in Figure 10-6.

/* Set compare match value */

TMRO.TCORA = 02 TMRO COMP_MATCH VALUE A;
/* Start user code */

TMRO.TCSR.BYTE |= ;

/* End user code */

TMRO.TCORB = 04 TMR0O COMP_MATCH VALUE B;

Figure 10-6 The codes after resolving the merge conflict

Another way to solve merge conflict:

1) Click this console message to open the compare view

\o} o
P L g Generate Code Generate Report
Components i o + T = Configure L
bl Court elock setting
vpe ® PoLk/e O rakaz O peLk/128 ) PCLK/512
v @ Startup Compare match setting
v & Generic Interval value 1b0 s ~ {Actual value: 100)
Frbsp ster value [CMCOR) 399
o Register vakue (CMC g
~ & Timers 7] Compare match interrupt (CMIC)
< Config CMTO "] Enable mutiple interrupts (CMI)
Pricrity Level 15 {highest) v

Overview Board Clocks System Components Pins Interupts

B Consale =

Smiart Configurator Output

MeeEeRRal: Code generation iz started
Mgsgepaal: r \

L5 " FNEr e 'T2% merge conflicts, please open the file and resolve the conflict manually
MBE0OERO2: Code generation is successful:C:\Users)\aS146853\OneDrive - Renesas Electronics Corparation\Documents\testCS\srclsmc_gen

Figure 10-7 Error message in console

2) After compare view is opened, user can apply left change to the right. Or user can edit right side code
manually.
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7 File Compare *
Text Compare
Existing code

=
A0 40
* New code

an
void R_Config_CMT@_Start(void) void R_Config_CMT@_Start(void)
{ {
/* Enable CMI® interrupt in ICU */ /* Enable CMI® interrupt in ICU */
IEN(CMT®,CMIB) = 1U; IEN(CMT®,CMIB) = 1U;
] /* Start CMT@ count %/
f* Start user code */ f CMT.CMSTRE.BIT.5TRE = 1U;
CMT.CMSTRE.BIT.STRE = 8U; ¥
/* End user code */
J T T PR TP
* Function Name: R_Config_CMTe_Stop
1] * Description : This function stop the CMT@ channel counter
* Arguments : None
R KRR R R NN R RSN KRR R RN RSNSANENSNEEREEEssmawsmsswsssd ¥ Raturn Value @ None
* Function Name: R_Config_CMT@ Stop O R RS
* Description : This function stop the CMT@ channel counter
* Arguments None void R_Config_CMT@_Stop(void) |]
* Return Value : None
T T T T T T T e T TP P /* Stop CMT@ count */
CMT.CMSTR.BIT.STRE = &U
veid R_Config_CMT@_Stop(void)
/* Disable CMI@ interrupt in ICU */
/* Stop CMT@ count */ IEN(CMT®,CMIB) = BU; o
Fur sueTnn BTT eTAn i IB Ehmns simmm e
< > < >
B Console * spP @~ r=0
Smart Configurator Output
Meageseel; Code generation is started A
M@4908@01: File generated:src'sme gen\Config CMT@\Cenfig CMT@.h
Me4soeeeel: File generated:src'\sme_gen‘\Config CMT@\Config CMT@.c
MeeoReees: The above files highlighted in red color have user code merge conflicts, please open the file and resolve the conflict manually
MeBERRee2: Code generation is successful:C:\Users\aSl46853\OneDrive - Renesas Electronics Corpeoration'\Documents'\test{S\srchsme gen
w

Figure 10-8 Compare view for conflict code
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11. Help
11.1 Help

Refer to the help system for detailed information on the Smart Configurator.

r@.' Smart Configurator
File Window Help

OE @ Help Contents

% Smart_Confi
Home Page

Overview Release Notes
Tool News

API Manual
O Eé About

~ General Ini

Figure 11-1 Help Menu

. _— . . 2
The help system can also be activated from the [Overview information] page by clicking O button.

[EG smart Configurator

File Window Help
1]
@ Smart_Configurator Example.scfg =

Overview information
- General Information

Overview

Get an overview of the features provided by Smart
Configurator.

Videos

ntroduction to Smart Configurator

Browse related videos

What's New

Check out what's new in the latest release.
See all Release Notes.

Product Documentation
User's Guide

APl manual

- Current Configuration

Selected board/device: RSF564MLCxFC (ROM size: 4Mbytes, RAM size: 512KB, Pin count: 176)

Generated location (PROJECT_LOC): | src\sme_gen

Selected components:

Component ) Version  Configuration
© Board Support Packages. (r_bsp) 742 r_bsplused)

Overview|Board Clacks System| Components Pins Interrupts

Figure 11-2 Smart Configurator Quick Start information

- X
5 |
o

= O B Help x

cl &
Generate Code Generate Report

Smart Configurator

middleware modules.

See also:

| B Creating a Smart Configurator project
Using the Smart Configurator Editor

B Importing a Software Component

73
3
-
o
o
3,

[}
=
=
]

B Configuration of Software Component
MCU Hardware

T

B Configuring Pins
B Configuring Interrupts
Code Generation
B Report Generation
MCU Migration
B FreeRTOS Project Generation
Edit. B FreeRTOS Kermel
B FreeRTOS Object
AWS Libraries
Heap Size Estimation
B Backup Data
B MCU Package View
B Azure RTOS Project Creation

B Azure RTOS Project Configuration

B Contents ¥ Search “* Related Topics ¥ Bookmarks % Index

'Smart Configurator is a User Interface that combines the functionalities of Code Generator and
FIT Configurator which imports, configures and generates different types of drivers and
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12. Documents for Reference
User’s Manual: Hardware

Obtain the latest version of the manual from the Renesas Electronics website.

Technical Update/Technical News

Obtain the latest information from the Renesas Electronics website.

User’'s Manual: Development Environment
CS+ Integrated Development Environment User's Manual: Project Operation (R20UT4296)
CS+ Integrated Development Environment User’'s Manual: RX Debug Tool (R20UT4298)
CS+ Integrated Development Environment User’'s Manual: Message (R20UT4309)
CC-RX Compiler User’'s Manual (R20UT3248)

Obtain the latest version from the Renesas Electronics website.
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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 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/0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

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

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the 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 Viy (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.



Notice

1.

10.

11.

12.

13.
14.

(Notel)

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

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

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High 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.

(Note2)

Corporate Headquarters

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

Trademarks

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

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

(Rev.5.0-1 October 2020)
Contact information
For further information on a product, technology, the most up-to-date

version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.
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