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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) V8.05.00 and later
e RX Smart Configurator V2.9.1 and later
e CS+ RX Smart Configurator Communication Plugins V1.02.10 and later

Target Devices

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

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

Contents
Lo OVBIVIBW ..ttt 4
R R U 0T 1T PP PPUPPPPPPTPN 4
1.2 FRALUIES ... 4
G S Yo 17 T T @ 0] o T =1 o1 £ OO 4
2. Before Using the Smart CONfIQUIAtOr............vvviiieeiiiiiiiiiiieiiiee e 5
2.1 Preparing the CS+ (CS+ for CC) Integrated Development Environment .............ccccceeeeeenininnnee. 5
2.2 Installing the Smart CONfIQUIALOT ..........ccuuiiiiiiee i e e e s s s e e e e e s s e e e e e e e e annnrnreees 5
2.3 Setting the CS+ Integrated Development ENVIFONMENt ............ueiiiiiiiiiiiiiiiieee e 5
2.3.1 Checking the plug-in SEtHNGS......cc.vviiiiie e e e e e e e e e ereeee e 5
2.3.2 Checking the setting of the execution Path...........cccooiiiiiiii e 6
2.4 Uninstalling the Smart ConfigUIator.............eeiieoiiiiiiieiieie e ceseeer e s s e e e e e s s e e e e e e e e snrnreees 6
3. Operating the Smart CONfIQUIALOT. ...........uuuuiii s 7
G0 A o (0Tt =T [0 =R (o] g @) o 1T = o) 1 SRS 7
3.2 Starting the Smart CONFIQUIALON .........oiiiiiiiii et e e e e e e e e seeeee e 8
3.3 File to be Saved as Project INfOrMation ............cooiciiiiiiie e e e e e e 8
I YL/ 0 To (o Y AP PPRPTT PP 9
o Y o VT T 1= o T PO P PP PSRRI 10
30 e To ]| T T TP PEPPPRPRO 10
3.4.3  SMaArt CONFIQUIALOT VIBW .....uvviiieeeiiiiiieie e e e e e s ettt e e s e st e et e e e s s st e e e e e e e senn e e e e e e e e annnrnneees 11
3.4.4  MCU/MPU PACKAQE VIBW.....ceiiiieiiiiiiiiieieee e ettt e e e ettt e e e e e s s st e et e e e e e e s e nbb e e e e e e e e e snnreneeas 12
345 CONSOIE VIBW...cciiiiitiie ittt ettt ettt s e e n et se e n et e e n e s e e ann e e na 12
3.4.6 Configuration ProbIEMS VIEW .........c.uuiiiiiiieiiee et 12
R20ANO0470EJ0140 Rev.1.40 Page 1 of 78

April 16, 2023


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

RX Smart Configurator User's Guide: CS+

4. Setting of Peripheral MOUUIES. ..........u i 13
ot R = o = (o IS 1119 - TP PPPPPPUPTN 13
s O ST =T ] o 1R =0 Lo o = O PESR. 13
4.1.2  Selecting the DO ........coo i a e e e e e e 14
4.1.3  EXPOrting board SEHINGS .....c.vviiiiiec i e e s e e e e e e e e ae e e nanne 15
4.1.4  ImpPorting DOArd SELHNGS .......ueeiiiiiiiei ittt e e et e e e e e e e e sbb e e e e e e e e aane 15
A O o Tox QST =Y 1] o PR 16
R T Y1 (=1 IS T =] 1 11T PP PPPPPUPTN 17
R o4 q] o Yo g T=T | A= 1 1] o SO PEER 18
4.4.1 Adding Code Generator COMPONENLS ........ceiieaiiiiurieiieaaeaaaatireeeeaaeeesaarsteeeeaaessaanreseeeeaasaaaanes 18
4.4.2 Removing a SOftware COMPONENT .........cuiiiiiie e e s r e e e e s e e e e e e e srnaraereeeeeeennes 20
4.4.3 Switching between the component view and hardware VIEW ............cccceeeiiiiiniiiiiiieeneeennees 21
ST 1o = O C o 4= S PESRS 22
4.4.5 Changing the resource for a CG coNfigUration ...........cccooiiiiiiiiiiiiiiiiiee e 23
4.4.6 Downloading a FIT MOAUIE .......eeeiiiiiiiieece e e e e e e e e e e e s snanre e e e e e e s e nnnes 26
4.4.7 Adding FIT drivers or MiddIBWANE ............ueiiiiiiiiiiieie e e e e e 28
4.4.8 Setting a FIT sOftware COMPONENT..........uuuiiiieeiiiiiieie e e st ee e e e e e e e e e e e snanre e e e e e e e e nnnes 29
4.4.9 Version change of FIT software COMPONENT...........uuiiiiiiiiiiiiiiii e 30
4.4.10 Solving the grey-0Ut COMPONENT ........ccviiiiir e e e eeceee e e e e e s et e e e e e e ssr e e e e e e e s srnarrrereeeeseanns 32
4.4.11 “I" mark on FIT MOAUIES ICOMN .....eiiiiiiiiiiieieie et e e e e e e e 33
4.4.12 Configure Analog Front ENd COMPONENT .......coiiiiiiiiiiiee e ecciieee e e e e s e e e e e ssaraee e e e e e s enes 34
4.4.13 Configure MOtOr COMPONENT ......oiiiiiiiiiiiiiiii ettt e et e e e e e e aebe e e e e e e e e e sanbereeeaaeeaaannes 36
4.4.14 Configure general setting 0f COMPONENT........ccoiiiiiiiiiiie e e e 39
I T ST T 11T 1 PP PPPPPPPUPTN 40
4.5.1 Changing the pin assignment of a software COMpPONENL...........cceveeiiiiciiiieiee e 41
4.5.2 Assigning pins using the MCU/MPU PacKage VIBW ..........ccuuuiiiiiiiiiiiiiiieiiea e 42
4.5.3  Show pin number from pin FUNCHONS ........oiiiiiiiiiieece e 43
4.5.4  EXPOrtiNG PIN SEHINGS. ..iiii ittt e ettt e e e e e s s b b be e e e e e e e e snbbeaeeaaeeeaaannes 44
N T 4] oo T 1T T I o1 Y= 1 1] o O PESE. 44
4.5.6 Pin setting using board pin configuration information...............ccccco i 45
457  PiNfIEE FEAIUIE ... .eii et nn e e s 45
4.5.8  Pin Errors/\Warnings SEHING .......eeeiiaiiiiiiiiiiie ettt e e et e e e e e e s e snbeeeeeaaeeaeaane 46
T 1 (=T U] 1 GRS =Y (] o PR a7
4.6.1 Changing the interrupt priority level and fast interrupt setting ............cccoocceiiiiiiiiii s 48
4.6.2 Changing the interrupt VECIOr NUMDET .......coviiiiiiiiieiice e e e e e e e e e e e enes 49
5. ManAQING CONFIICTS.......uuiiiiiii e e e e e e e 50
5.1 RESOUICE CONTIICES ....ueeiiiiiiiiiie ettt e e ettt e e e e e e e bbb e e e e e e e e e annbneeeas 50
5.2 ReSOIVING PIN CONFIICES....ciiiiiiiiiiiiie e e e e e s s e e e e e s s nnn e e e e e e e e e ennrneeees 51
6. Generating SOUICE COUE..........ouuiiieiiiieiiiiieieei et 52
6.1 Registering Generated Source Code With CS+ ... 52
6.2 Configuration of Generated Files and File NAMEeS..........couiiiiiiiiiiiiiee e 53
LR T 1 o117 | 4T T [ T 2 57
6.4 INILIALIZING PINS ...ttt e e e ettt e e e e e e e bbb et e e e e e e e s nbb b et e e e e e e e annrneeeas 58
SRS a1 T= L 4T g T N L (=T (] SRR 62
6.6 COMPONENT SEIINGS. . .eiiiiiiiiiitii ettt e et e e e e e s e r b e et e e e e e e s e aabbbe e e e e e e e s e sbbbeeeaaaeeaansbnneeas 64
R20ANO0470EJ0140 Rev.1.40 Page 2 of 78

April 16, 2023 RENESAS



RX Smart Configurator User's Guide: CS+

6.6.1 FIT module CONfIQUIALION .......ooiiiiiiiiiii et e e e e e 64

7. Creating USEI PrOgramMS.........uiii i it e e e e e e e et s e e e e e e e e aanaan s 66
7.1 Adding Custom Code in the Case of Firmware Integration Technology (FIT)......cccccceeeeeviinnnnen. 66
7.2 Adding Custom Code in the Case of COde GENEIatOr........cc.uuiiiiiieiiiiiiiee e 67
7.3 Using Generated Code in user appliCation ..........ccuuvueeiieeiiiiiiiieee e e s s sreeer e e e e s st ee e e e e s enrnaeees 69
8. Backing up Generated SOUICE COUE .......uuuuuuiiiiiiii s 70
S T 1T a1 = 11 o TN = [0 £ 71
1S 1% R = LY oTo T Ao ] A | I @0 g1 io [ U1 = U1 o] o R 71
9.2 Configuration of Pin Function List and Pin Number List (in csv Format) ..........occccuveieeiiininiinnnn. 72
9.3 Image of MCU/MPU Package (in png FOrMaL) .........ueevieiiiiiiiiiiiiie e ecciiiie e e e sssinieeee e e e e e 72
10. User code protection feature for Smart Configurator Code Generation component........ 73
10.1 Specific tags for the user code protection fEatUre ...........cc.eeeiiii e 73
10.2 Examples of using user code protection feature to add new user code..........ccccceveeevivicvvneennnn. 73
10.3 What to do when merge CONfliCt OCCUIS ......oooiiiiiiiiiii e 74
10.3.1 What is Merge CONlICE......ciiiiiiiiiiiie et e e e e s re e e e e e s s nnnraeeeeeees 74
10.3.2 Steps for resolving the merge CONfliCt.............oooii e 75

5 T [ o P 76
5 0 O = o TR 76
12. DoCUMENLS fOr REFEIENCE. .......oiiiiiiiiiiiiei e 77
LAY o ESY (S R= UL IS o] oL o (S USSN 78
R20ANO0470EJ0140 Rev.1.40 Page 3 of 78

April 16, 2023 RENESAS



RX Smart Configurator User's Guide: CS+

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,
SCl, 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.

R20AN0470EJ0140 Rev.1.40 Page 4 of 78



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.

2.3.1

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.

Cancel Help

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.

R20AN0470EJ0140 Rev.1.40 Page 6 of 78
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3. Operating the Smart Configurator

3

i

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

\

( Setting of peripheral modules )

Refer to chapter 4, Setting of
Peripheral Modules.

Setting of interrupts )

Refer to section 4.6, Interrupt
Settings.

C
( Setting of pins )
C

Refer to section 4.5, Pin Settings.

v

C

Creating user programs

)

Refer to chapter 7, Creating User
Programs.

C

Building

)

C

Execution and debugging

)

_/

Generating source code )

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+.

R20AN0470EJ0140 Rev.1.40 Page 8 of 78
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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.

@ 2

(©)

4)

G srran Configurstor

e window Help

U Smant Confiqurator Dxamale.sclg

Overview information

~ General Information

This editor allows you te modify the settings stoced in corfiguation file |scig)

Board

Allow board and device selection

Clocks

Allcw dock configuration

Components

Allow software campansnt sekection and rorfigiation

Pins.

Allew general pin configuration and pin configuration for selocted soltware component

Intesrupt
Allcre general intemugt configuetion sd intenupt configuiation lor sebected software component

= Cument Canfiguratian
Selecledd bosrcl/device: RSFSEAMLOET (ROM sites Shbytes, BAM sics: 51268 Pin cowit 176)
Gererated location (PROJECT_LOCV: | srelsme_gen Fe.
Selected companents
Conligutation
Espalisse)

Versian
O Baard Suppon Fackagis s bep] 5.4

Cormpormnt

[Cverview | Board| Clocks System Components Ping, Intemupts

= 5 MCUMPU Package

] &
Generale Code Generole Feport fl & %

& Assigned Dwfault Board

Appihanen nder
rwbprt

r—

e

18

RENESAS

RMG4M

RSFS64MLOXFC

» iagand

F Canaole
i consoles to displey at this time.

= I- Configuration Problems
items.
Description

Type

®)

(6)

1) Menu bar

2) Main toolbar

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

6) Configuration Problems view

Figure 3-3 Main Window
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3.4.1

Main menu

File

Window Help

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

Table 3-1 Main Menu ltems

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
settings handed over from CS+.
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
Tl

Some functions of the main menu are allocated to the buttons on the toolbar. Table 3-2, Toolbar Buttons and
Related Menu Items, shows the description of those tool buttons.

Table 3-2 Toolbar Buttons and Related Menu Items

Toolbar button

Related menu item

=5 [File] —» [New]
= [File] — [Open]
=] [File] — [Save]

R20AN0470EJ0140 Rev.1.40
April 16, 2023
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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.

£ Smart_Configurator_Example.scig =

Overview information Generate Code Generate Report

A el
= General Information s

This editor allows you to modify the settings stored in configuration file (scfg)

Board

Allow board and device selection

Clocks

Allow dock configuration

Applicasion under
developeent

- Components
Middloware |

Components divve RIS | |

Allow software component selection and configuration 1LY T801 ~M=

Pins

Allow general pin configuration and pin configuration for selected software component

Interrupt

Allow general interrupt configuration and interrupt configuration for selected software component

= Current Configuration

Selected board/device: RSFS64MLCHFC (ROM size: 4Mbytes, RAM size: 512KB, Pin count: 176)
Generated location (PROJECT_LOC): | sre\sme_gen Edit...

Selected components;

Component : Version Configuration

@ Board Support Packages, [r_bsp) 5.64 r_bsplused)

Owverview Board Clocks | System| Components Pins Interrupts

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.

Two types of package view can be switched between [Assigned] and [Default Board]. [Assigned] displays the
assignment status of the pin setting, and [Default Board] displays the initial pin setting information of the
board. 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™).

& MCL/MPL Package ] & MCU/MPU Package

B a|l2]# Assigned (@) Default Board

RENESAS RENESAS

RXG4AM
RXE4M

REFSEAMLOXFC
R5F564MLOXFC

* Legend

W Highlighted pir In-used pin

W Timer Connectivity [l Anale
¥ of

Figure 3-5 MCU/MPU Package View

3.45 Console view

The Console view displays details of changes to the configuration made in the Smart Configurator or
MCU/MPU Package view.

El Console 22 =% kA ‘|=|l ~F~= 0
Smart Configurator Qutput

MB5eeaeal: 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.
[2 Configuration Problems &3 > ¥ = 0
0 items
Descripticn Type

Figure 3-7 Configuration Problems View
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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.

4.1.1 Selecting the device
Click on the [| .. '] button to select a device.

& Smart_Configurator_Fxample.scfg ==

Device selection H 2
Generate Code Generate Report

Device selection [TRE:

Board: Custom User Board v

Device:  R5F564MLCxFC B

Overviewlocks System|Components Pins Interrupts

Figure 4-1 Selecting the Device

Note: Device change is not reflected to the device (micro controller) of CS+ project.

R20AN0470EJ0140 Rev.1.40
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4.1.2 Selecting the board
By selecting a board, the following settings can be changed at one time.

e Pin assignment (Initial pin setting)
e Frequency of the main clock

e Frequency of the sub-clock

e 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_Fxample.scfg - .
&l =]

Device selection Generate Code Generate Report

Device selection 23 e

Board: lCustom User Board b l

Device: R5F564MLCxFC

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

¥

IE Confirm board change >

3 1 Changing the board will refresh all pin assignments.
' Assigned pins that are unavailable in the selected board may be removed.

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 [ i (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.

&F Smart_Configurator_Example.scfg = ==
Device selection b -
Generate Code Generate Report
Device selection @1 ~
@
Board: |Custom User Board v
Device: |R5F564MLCxFC
W
QOverview |Board| Clocks| System|Components Pins| Interrupts
Figure 4-3 Exporting Board Settings (bdf Format)
414 Importing board settings
Follow the procedure below to import board settings.
(1) Click onthe [ gi1 (Import board setting)] button and select a desired bdf file.
(2) The board of the imported settings is added to the board selection menu.
&F Smart_Configurator_Example.scfg 2 - =
Device selection ?ﬂ -
Generate Code Generate Report
Device selection
1
Board: |Custom User Board (2) @)
Device: |R5F564MLCxFC
v
QOverview |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

PLL circuit (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.scfg o S MCU/MPU Package ¢
System configuration s b
iy g Generate Code Generate Report Ll

RX65N

= On-chip debug setting
Debug interface setting

O unused I FINE () JTAG (Trace) R5F565NEDXFC

® Assigned Default Board

Note: The using of PCY/UB may have a limitation, because PCT/UB is controlled for made-settings by emulatar,
Overview | Board Clocks System Components Pins Interrupts. F Legend
@ Conscle =

Smart Configurator Output

Meseagepl: Pin 34 is assigned to TCK
Meseaeeel: Pin 31 is assigned to TDI
Meseeeepl: Pin 3@ is assigned to TMS
Maseaeeel: Pin 1@ is assigned to EMLE
Maseeeeel: Pin 17 is assigned to TRST#
Meseeeeel: Pin 35 is assigned to TDO

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_Example.scfg - =

%l =]

Software component configuration Generate Code Generate Report
Components E ® 3 ¥ Configure ~
%
type filter text Components tree
~ & Startup
~ = Generic
@ r_bsp
v
@ >

Overview Board | Clocks Systerrl CompcnentSlPins 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.

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

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

# Smart_Configurator_ Example.scfg £
&l &

=]

Software component configuration Generate Code Generate Report
Components = 3 ¥ Configure A
0E
type filter text
¥ (= Startup
v = Generic
@ r_bsp
v
< >
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].

ﬁ Mew Component ] x

Software Component Selection e

Select component from those available in list

Category All -

Function  All i
| Filter
Components ’ Type Version ~
& Serial Sound Interface driver. (r_ssi_api_rx)} Firmmware Integration Te.. 2.02
# Simple CMT driver for creating timer tick. [r_cmt_n) Firmware Integration Te.. 4.70

i 5 Firmware Integration Te.. 246
(2) # Single Scan Mode 512AD (3) ICode Generator |2.2.1
® Smart Card Interface Mode Code Generator 1.8.1
# 5P| Clock Synchronous Mode (3-wire method) Code Generator 193
# 5P| Operation Mode (4-wire method) Code Generator 173
# The TCP/IP functions for Renesas MCUs. (r_td_rx) Firmware Integration Te.. 2.09

[v] Show only latest version
[+] Hide items that have duplicated functionality
Description
This software component provides single scan mode configurations for 12-Bit A/D Converter

J which the analog inputs arbitrarily selected are converted for only once in ascending channel order.

| Download more software components

| Configure general settings..

(4)

7 <fack [ Nest> )| Fnish | 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_S12ADO0).

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

G Mew Component m} x

i

Add new configuration for selected component

Single Scan Mode 512AD
Configuration name: (5) Config_512AD0 |

Resource: (6) 512AD0 ~

N ()
@/‘ < Back MNext > 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

=l
(@)
%
type filter text
w = Startup
w [= Generic
& rbsp
w = Drivers

~ [= A/D Converter
(1) & Config 512400
v = Communications
.r r_ether_rx
.r r_gspi_smstr_rx

Figure 4-11 Removing a Software Component

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

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

source code by clicking [ & J (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

type filter text

=] 2 - Configure

), =

Show by Component View

L [ Show by Hardware View

Figure 4-12 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”.

£ Smart_Configurator_Example.scfg &

Software component configuration

Components

a

L

type filter text

Interrupt controller unit
DMA controller

Data transfer controller
Event link controller
Multi-function timer pulse ur
Port output enable 3
General PWM timer

16-bit timer pulse unit
Programmable pulse genera
B-bit timer

Compare match timer
Compare match timer W
Serial communications interf
Serial communications interf
12C bus interface

Serial peripheral interface
Realtime clock

‘Watchdog timer
Independent watchdog time
CRC calculator

@

<

SF

S12AD1

12-bit D/A converter

Data operation circuit

& Others
1/0 Ports ~

>

f3 ¥ Configure

= (=]
Generate Code Generate Report

-

m New Compaonent O >
Software Component Selection ;—b
Select component from those available in list
v LAl
All
Filter
Components Type Version
& Continuous Scan Mode S12AD Code Generator 1101
L] Code Generator 193
(3) [#single scan Mode 51240 Code Generator 221
Show versior
[] Hide items that have duplicated functionality
Description
This software component provides single scan mode configurations for 12-Bit A/D Converter

which the analeg inputs arbitrarily selected are converted for only once in ascending channel order.

mponents

ad more so

Q2 < Back Mext >

£

Overview Board Clocks | System|Components Pins: Interrupts

Cancel

Figure 4-13 Adding a CG Component to the Hardware View
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444 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_S12AD0).

(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].
c. Click on [Advance setting] to expand the view.

d. Select [Discharge] for [Charge setting].

& Smart_Configurator_Example.scfg &
" " i =
Software component configuration Generate Cade Generate Report
Components L # 3 * Configure %
-
= Basic setting
type filter text
v @ Startup
v = Generic
@ rbsp
w = Drivers Analog input mode setting

i - goveds [ ] Double tigger mode
(1) & Config 512AD0

Analog input channel setting
(2) a. Banooo [] anoo [] anoo2 | AMOO3 [] anoos

[l anoos [ anoos Ll AnNDGO7

pins a5 output pins.

Cenversion start trigger setting

Start trigger source
(2) b [N[J conversion start frigger pin V]

Interrupt setting

[vlEnable AD conversion end interrupt (S12A0N)  Priority  Level 15 (highest) ~

@) ¢ )

Add/Average AD value setting
[Clanooo

Self diagnosis setting

Mode Unused =
o
Disconnection detection assist setting
Charge setting (2) d . ID'rscharg(: Vl
Period 2 ADCLE ¥
v
< >

Overview Board |Clocks System Components Pins Interrupts

Figure 4-14 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 [ ¥ Generste code ] icon changes the icon to
[ cGenertecode ] and disables code generation for the CG configuration.

To enable code generation again, click onthe [  Generatecode ] icon and change it to [ ¥ Generatecode |,
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4.4.5

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_S12AD0).

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

Components =

H
IS
]

=
=l

type filter text

v (= Startup
W [ Generic
& rbsp
w = Drivers
w = A0 Conyerte
1)

v = ( [+ Generate code

@
[

# PRemove

Eﬂ Duplicate

Rename

Reset to default

+ Add Configuration ¥

Figure 4-15 Changing the Resource

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

(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 ~

(3) CE T ———

(4)

< Back m Finish Cancel

Figure 4-16 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
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

)

X

~

Figure 4-17 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 S12ADIO0 to S12ADI1).

& Smart_Configurator_Framplescig

Software component configuration

Components = 3 * Configure
L
- = Basic setting
type filter text
Mote
~ wx Startup ; = . -
2 When using the 12-bit A/D converter (unit 1), we recommend not using ports 02, 01, 00, p
> = Generic
& r bsp Analog input mode setting
¥ & Drivers "] Double trigger mode [ Extend analog input mode

» = AD Converter
« Config 512AD0

Analog input channel setting

R an100 [l anto1 Can102 [Cant03
[Can10s [l an106 [Canto7 [l antos
[Clan110 [l an111 Can112 [an113
[Can115 [Clan116 Clan117 Clan11g
[C]aN120 O Temperature sensor output

Conversion start trigger setting
Start trigger source

A/D conversion start trigger pin

Interrupt setting

]AN104
] AN109
CJAN114
]AN119

[T internal reference voltage

[ Enable AD conversion end interruptfS 124011 Priority  Lewel 15 (highest) ~

= Advance setting
Add/Average AD value setting
Cllantoa

Sell diagnosis setting

Mode Unused

£

COverview Board Clocks System | Components | Pins| Interrupts

Figure 4-18 Resource Changed Automatically

ort

| =
Generate Code Generate Report
~
9. port D, and port £ as output ports
,
w
>
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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).

Components =]

=

-

type filter text

FAes

v [= Startup
w [ Generic
& rbsp
~ [= Drivers
w [ AD Converter
©)

v EyC_or ~  Generate code

'f' Change resource
[ 4

# Remove

Ea Duplicate

(10

Reset to default

+ Add Configuration

Figure 4-19 Renaming the 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 more software components] link in the [Software Component Selection] page of

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

E Mew Component ]

Software Component Selection

Select component from those available in list

Category All

Function  All

Fittr FIT modules are not available for selection

Components Type
# 8-Bit Timer

# Buses

#CRC Caleulator

# Clock Frequency Acouracy Measurerment Circuit
# Compare Match Timer

Code Generator
Code Generator
Code Generator
Code Generator
Cede Generator
# Complementary PWM Mode Timer
# Continuous Scan Mode S12AD
#DyA Converter

Code Generator
Code Generator

Code Generator

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

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

vad mere software components I

Next > Cance

Figure 4-20 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

modules.

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

X

oK

Figure 4-21 My Renesas log-in reminder

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

H

@ @

Figure 4-22 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 4-23 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.

[ | I8 Mew Component O »
[ ) o X | B
| Softw lecti
| FIT Module Download ) | oftware Compontal Seiacticn #
d Seloct componant from these svallabls in list
Select the FIT modules for download
Category (Al
(3) Title Dacument Ho Rev. Issue date Select All | Functon FIT modules are now
" JRX Family RX Driver P Ver.1 ROTAN! 3} Al 1-04- H -
amily RX Dviver Package Ver.1.29 RO S826E00129 Rev.1.29  2021-04-08 Deselect Al Fiter aValIabIe for SeleCtlon
Comporsnts

| 0 Board Suppont Patkages. i bsp)

# Simple CMT dituer for erpating timer tice. ir e Firmuare Integration Technokogy

# Flash mwmary Data Manoger (r_datfre rd rmware Integration Technology J 201 v

€
1

/] Show only katest version
|

] Hide iterns that have duplicated functionality
> Desaiptien
Dependendies : Nane

| <
Fi 4
(3) ‘ [ Show RX Driver Package only l

Module Foler Path: (4) | e
CAFITModules (5) |
1
Cancel 2 <A e [[Chen ] canen

Figure 4-24 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_qgspi_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].

ré New Companent m] ¥

Software Component Selection o+

Select component from those available in kst

Category LAl v
Function Al o
Filtes
my ( ) Ty (3) ersion ~
2 Ethernet Driver, {r_athar_nd Firrware Integration Technology  §1.21

T Flash API Tor FX100, RX200, RABOO. and X700, [1f... Firmware Integration lechnology .60
@ Clock Synchranous Control Module for Serial Flash .. Firmware Integration Technology  3.01

SHS300x Sensor Middbeware (r_hs3001_rx) Firmware Integration Technology  1.00
#IPEG Decoder for Renesas MCUS. (r_jpegd_re) Firrrware Integration Technology  2.06
 JPEG Encoder for Renesas MOUs, {r_jpege_ni) Firmware Integration Technology 1.0
B Unsigned 32-bit droular buffer library. (r_longq) Firmware Integration Technology  1.81
& Control Low Power States. r_Ipc_ni) Firmware Integration Technology 201
EMEMDRY Driver [r_mermedry_rx) Firrmware Integration Technology 103
B MMC Mode MMCIF Driver {r_mmaif ) Firrmware Integration Technology ~ 1.07
B PDC driver (r_pdc_r) Firmware Integration Technology ~ 2.05
i PTP Light Driver {r_ptp_light_re) Firmware Integration Technology 114

& Firrmware Integration Technology 1.7
EOSPI Clock Synchronous Single Master Control M l Firrware Integration Technology ||.hl W
>
7] Shew anly latest version
[] Hide itemns that have duplicated functionality
Description
Dependency : r_bsp version(s) 5.52 ~
The Ethernat fit module provides a method to send and receive Ethernet / IEEEB0Z.3 frame using o

(4)
5 fack Mt Cancel

Figure 4-25 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.

|# Smart_Configurator_Example.scfg

d

| Software compenent configuration Generate Code Generate Report

| Components # ¥ = Configure
Property Value Lo
type fifter text v GLETHERL
v & Startup [+ @ Etwerco M 2R
| ¥ & Generic ~ ETO_TX_CLK Pin < Used
| € rbsp ~ ETO_RX_CLK Pin ¥ Used
v i Drivers =~ ETO_TX_EM Fin ¥ Used
~ = Communications. ~ ETO_ETXD3 Pin ¥ Used
~ ETD_ETXDZ Pin 4 Used
® r_gspi_smstr_ne = ETO_ETXD1 Pin 4 Used
v & Timers = ETO_ETXDO Pin 4 Used
W r_omt_rx ~ ETO_TX_ER Pin ¥ Used
¥ & Middleware = ETO_RX_DV Pin 2 Used
¥ &= Generic = ETO_ERXD3 Pin 4 Used
W r_byteq “ ET0_ERXD2 Pin JUzed
“ ETO_ERXD1 Pin ¥ Uzed
= ETO_ERXDO Pin ¥ Used
~ ETO_RX_ER Pin # Used
= ETO_CRS Fin # Used
= ET0_COL Pin # Used
=~ ETO_MDC Fin # Used
= ETO_MDIO Pinu 4 Used
\ - ETO LINKSTA Pin 2 Used J
=~ ETO_EXQUT PFin Used
| ~ ETO_WOL Pin Used v

| Ovenview Board Clocks System Components Pins Interrupts

Figure 4-26 Pin Settings for r_ether_rx

£ Smart_Configurator_Example.scg

. . H -
Software component configuration Generate Code Generate Report

Components = # 3~ Configure ®
Property Value
fype eer tend ~ @ Configuraticns
~ &= Startup # Use FIT ¥ Used
¥ & Generic # Use QSP Channel 0 ¥ Used
& rbsp # Enable debugging information Unused
¥ & Drivers # SPTIO Interrupt priority level Level 10
* = Communications & SPRIO Interrupdt priority level Level 10

& ether o

~ @ Resources

® r_gspi_smstr_no

* &= Timers. = B QsPID
% romt ~
Middleware ~
~ &= Generic ~
% r_byteq ~
~

Overview Board Clocks System Camponents Pins Intermupts

Figure 4-27 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.

& Smart_Configurator_Bamplescfg

. i} -
Software component configuration Genrate Cods Generale Report
Components =@ 3 T Configure @
Propesty Value
type ~ @ Configuraticns
~ & Startup # Use FIT “ U
* & Generic # Use QSPI Channel 0 7 Used
& 1 bsp # Enatle debugging information Unused
~ & Dvivers # SPTID Inturrupt jriceity level Level 10
¥ & Communications # SPRIO Interrup pricrity level Level 10
& r_other_rx + @ Resources
st GSP
* & Timers - e ] (15100
® r_emit_rx ® Remove -~
v & Middleware Raset to dfauk =
¥ & Generic ~
¥ «_byteg ~
~
Macro definition: O5P1_SMSTR CFG_USE_FIT
Spacify if FIT modules are used.
Overview Board Clocks System| Compenents| Pins Interrupts

Figure 4-28 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 4-29 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 4-30 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 4-31 Confirm version change

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

& Smart_Configurator_Example scfg &

Software component configuration Guirarsts Gode: Geiraiata Report
Components =2 & ¥ ¥ Configure @

type filter text
¥ = Startup
~ & Generic
@ r_bsp
¥ = Drivers
» & Communications
& r ather re

= 7 gspi_smstr n ¥
- Change version..,
v &= Timers L

& remtx ® Remove

~ = Middleware
~ & Generic
% r_byteg

Overview Board Clocks System Compaonents Pins Interrupts

Figure 4-32 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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4411 “i” mark on FIT modules icon

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

(1) Ssample 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

¥ Smart_Configurator_Fxample.scfg & =

Software component configuration 8 =
P 9 Generate Code Generate Report
Components 5 B % ¥ Configure @
P
Property Value

type filter text

~ = Startup
~ = Generic
« 1_bsp

~ & Drivers

~ = DMA

~ & Configurations
# Parameter check
# DTCER control
# Address mode
# Transfer Data Read Skip
# DMAC FIT check
# Sequence transfer

System Default

Clear all DTCER registers in R_DTC_(
Full address mode

Enable transfer data read skip
DMAC FIT module is used with DTt
Sequence transfer not used

~ = Communications
@ r_ether rx

Macro definition: DTC_CFG_PARAM_CHECKING_ENABLE ~
Selects whether to include parameter checking in the code.
BSP_CFG_PARAM_CHECKING_ENABLE = System default.

Lo W S SRy SRS RPN Pt T

Overview Board Clocks | System Components| Pins|Interrupts

Figure 4-33 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 ==
&l =]

Software component configuration Generate Code Generate Report

Components = ® 3 ¥ Configure @

-

Property Value A

type filter text ~ @ Configurations

~ = Startup ~ # Fthernet interface MIl (Media Independent Interface)
v & Generic # PHY-LSI address setting for ETHERO 0
@« r_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
. - . L = Use ETHER1
A newer version of r_ether_rx is available: r_ether_rx[1.21]. s e
To change version, right click on the component, select "Change version...”
v

Overview Board Clocks |System Components| Pins Interrupts

Figure 4-34 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:

€]

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_DSADO] from the Components Tree. Perform setting as following:

e Analog input channel setting: enable channel 0
e [Channel setting] > [Channel 0] > Positive input signal: AIN1
e [Channel setting] > [Channel 0] > Negative input signal: AIN3

3 Smart_Configurator_Example.scig
o]

Generate

Software component configuration Code Generate Report

Components

ilter text
& Startup
* i= Generic
® rbsp
& Diivers
& AJD Converter
& Config AFE

« Config_DSADD

Overview Board | Clocks System | Components

Smart_Cenfigurator Example.sclg

Software component configuration

Components

~ & Startup
i Generic
@ 1 bep
@ Drivers
* @& AJD Converter
& Config_AFE
« Config DSADD

Overview Board Clocks Systern | Components

# v Configure

= Basic setting
Analos t channel setting
L_IChanned 1
[Cchannet 2
[Cchannel 3
[channel 4
[CJchannel 5

AE A/D Converter operation voltage setting

®) 16V to 5.5V (High precision] D2 e 55V
AF AT Converter operation moede setting
# Normal mode () Low-power mode

Operation clock setting

Operation dock POKE/8 6.000 (MHz)
The eperation dock can be set from 2,44 MHz to 4.56 MHz. Please set the opevation dock within the range
Conversion start trigger setting
z w
Cho bt e R =
< >
Pins Intermupts '
] &
Generate Code Generate Repaort
P Channel satting i
C Channel 0 Jchannel 1 Channel 2 Channel 3 Channel 4 Channel 5
Analeg inpat setting
Positive input signal AINY
Magative input signal AING )
Reference inpt AVCCO/AVSSD
Amplifier satting
Amplifier selection Unused
i
AL AJD conversion setting
ASD conversion mode MNormal operation »
Data format Two's complement
A/D conversion number Exponential operation mode (the number of A/D conversions is from 1 to 8032) ~ w

< ¥

Pins Interrupts

Figure 4-35 Config_DSADO Setting
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(3) Select [Config_AFE] from the Components Tree. In the [AFE setting] tab,

setting] as follows:
e Enable bias voltage output: checked.
e AIN1 pin output: checked
e  AIN3 pin output: checked

# Smart_Configurator_Example scfg

Caf +

P guration

e ¢

Companents #3 *  Configure
i Setting Analog pins’ connection
type filter test

“ = Startup

~ & Generic

&t bsp

~ i Drivers nrable bias voltage cutput
~ @ A/D Comverter '_ AIND pin output
« Config AFE ] ANz pin output

[ AN pin output
] AING pin output
[ AINg pin output
1 a1 pin output

& Config DSADO

Excitation current output setting

L) Enable excitation curent outpul

Ovenew Board Clocks Systern Components Pins Intermupts

LT AINS pin output
L1 AINT pin cutput
] AINg pin output
1 AIN11 pin output

2-channel output mode
50 pA

Output disabled

Output disabled

Figure 4-36 Config_AFE setting

change the [Bias output

Gene(at‘e Code Generate Report

(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.

[ Smart_Configurator_Examplescig =

; Software component configuration

# 3 ¥ Configure

b2 Setting [Analog pins' connection

| Components

type filter text

| [~ o starup ¥ lLegend
¥ = Generic
® 1_bsp
v & Drivers

i_ v = ASD Converter
« Config_AFE
[ « Config DSADO

|

|
:f
|
|
|
|
|

<

;EOvcnricw Board Clocks | System Components Pins| Interrupts

o =
Generate Code Generate Report
~
51240
v

Figure 4-37 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, RX66T, RX72T, and RX72M.

Software Hardware

Anb!
AL

Pulse output

One-Click on Motor Driver
generation

button

Timer Driver

B Motor Configuration

WIU3BD

A/D Converter Driver

I
A /i p
Dy
C b v

Vphase MIUAAC = - W pin: MTIOCAS

Vppin: MIIOC4A

Motor Driver Generator

Figure 4-38 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.

|
G tew Component o X | @ New Component o %
Software Component Selection + i Add new confi ion for sel ] &
Sedect component from those avalable in list
Category AN = Motor
Configuration name: | Config MTU3_MTU4

Functicn Al ™

Filter Motor type: 3-Phase Brushless DC Mator
Rastroa 3-Phise Brushless DC Motor
Components Type ’ Version ~ Motor (Fast Decay)
B Intermupt Controller Code Generator 201 2. Ehate Steppind Motor (low Daciy)
rlw b i Z

i Motor Code Generator 1.0.1 I

#Normal Mode Timer Code Generator 19.2

 PWM Mode Times Code Generator 191

 Phase Counting Mode Times Code Generator 211

& Post Output Enable Code Generator 1.80

 Ports Code Generator 213

[#] Show anly latest version

[ 7] Hide items that have dupbcated functionality

Description
This software component generates two wnits (unit 0, unit 1) of an on-chip 2-bit timer [TMR)
maodule that comprise two 8-bit counter channels, totaling four channets.

@ Back Next > [ Fnmish | Cancel @ < Back Nt > Cancel

Figure 4-39 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.

Components

type filter text
¥ = Startup
¥ & Generic
w r_bsp
¥ = Drivers
* & Motor
« Config_ MTU3_MTU4

& Smart_Configurator_Example.scig &

Software component configuration

# 3 ¥ Configure

& Smart_Configurator_ Examplescfg &

L

rOulput Pulse and A/D Conversion Trigger Setting

AJD Conversion Trigger Skipping | Disable skipping function b

AJD Conversion Trigger Interval 10,000 kHz

F

Timer Setting  A/D Converter Setting )
Perind setting
Timer Operation Period 100 M5 > | (Actual frequency: 10.000 kHz)
Counter dock division rate | 1
TGRA register value 4800
\ Dead time 10 ps | [Actual value: 10) )
N\

Fins  Active Level

Oup

[CJun

Low

Lo

D\l‘p
i
Clwp Low

Own |Low

Low

Lenwr

Figure 4-40 Timer Driver Setting (1)

Software component configuration

Components

type filter text
~ & Startup
¥ = Generic
& rbsp
~ & Drivers
¥ = Motor

« Config MTU3_MTU4

L

SEB Y

\ Note: Dead time setting is not reflected to the pictures, ),

Overview Board | Clocks | System | Components Fins Interrupts

( Timer Pulse Qutput Pin Selection

U phase [MTUS B-D
Up pin: Not Used
Un pin: Not Used

go)
FoX

V phase [MTU4 A-C
Vp pin: Not Used
Vn pin: Not Used

W phase MIU4 B-D
‘Wp pin : Mot Used
Wn pin: Mot Used

[Cuse crest Interrupt (MTU3.TGRA Compare Match Interrupt (TGIA3))
Interrupt Skipping Count | Disable skipping function
Crest Interrupt Interval 10,000 kHz

from intery;

Call user function

Function Name ~ Crost]

Crest Interrupt Priority Level

Level 15 (highest]

Overview Board Clocks System Components Pins| Interrupts

Figure 4-41 Timer Driver Setting (2)

o] &
Generate Code Generate Report

@ A

Period

Output Level

ol &
Generate Code Generate Report

-

Output Pin Select

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.

£ Smart_Configurator_Example.scfg =

Software component configuration

Generate Code Generate Report

Components ¥ 3 ¥ Configure @ A
- %
type filter text Timer Setting A/D Converter Setting
5 ; Sfd;:::.ri‘ A/D Conversion Setting )
= & ibep Detected Input Pin Analog Input Channel
Ve i ANOOO(sample-and-hold used)
~ & Motor Ow ANDOD(sample-and-hold used)
s Contr MTU3MIUY [ w ANDOD(sample-and-hold used) Analog Pln Settlng
[Cvde ANDOO{sample-and-hold used)
COvu ANDOD(sample-and-hold used)
Cww ANODD(sample-and-hold used)
[vw ANOOO(sample-and-hold used)
A/D Conversion Fnd Interrupt Priority Level  Level 15 (highest)
e A ol AJ/D Interrupt
Function Name  AdFunction y
Overview Board Clocks System Components Pins Interrupts
Figure 4-42 A/D Converter Driver Setting
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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.

FG rreferences (W] >

type filter text Component

Help

Code generation sellings
Madule Download g 9

» Smart Configurator Generating code: Do nothing if component exists

Component Number of trash itemn (0-20): | 5

MCL/MPU Package Appearance

AP| function output: Output all APl functions according to the setting =

Pin Errors/Warnings
Dependency sellings
Change these options to control how a component is added

Adding dependency: | Add dependent component
Checking dependency: Ignore if dependent companent is newer v

Location settings

Lacation settings have moved to the Maodule Download page

Restore Defaults Apply

Apply and Close Cancel

Figure 4-43 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 [OK].

[Checking dependency: l Ignere if dependent component is newer

Do not check for dependent component
Ignore if dependent component is newer
Specify location of comy Strict check for dependent component

Location settings

Figure 4-44 [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.

@ preterences o ® BG Preforaraes
o | Componant type filter b
Help Halp
Module Downlssd Code geneation settings i I‘Mrﬁu: Doa.nl::
» Sman Configueator Generating code: Do nothing if component exsts ('6' "-J"
Compenent MNurnber of tash item ©0-200 |5 M

MCUMPU Package Appearance

AP function oulput:
Pin Ervars/ Warnings

Output all AP| functions according to the setting
Dependency seftings

Changs thoso options to control how a component is added

Adding dependency  Add dependent comp

Checking dapendency: lgnare if def carmy T newer v

Locstion settings

Location settings have moved to tage

Restore Defaults Apply

Apoly and Cloze | Caned

Figure 4-45

Appastance

' Pin Errars/ Warmings

Module Download =
Location ssttings

U s\ Renesas) acipS o0 MRS E STICIC Browse..

L

s, it o
CllsersiAenesash. ecipssicomiendssssmere Bromse..

TG | Chleers\Renesash, edipseloomienceassme.re Browse.

Farstore Defaulis Bpply

Apply and Close Cancal

[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 2 - =
Pin configuration o -
Generate Code Generate Report
Software Components B A&  Pin Function A/ E R e
‘ type filter text (* = any string, ? = any character) All v
v &1 bsp Fna.. Function  Assignment Pin Number Directi... Remarks Commen ~
1 bsp ADTRG1# ¢ P17/MTIOC3A/MTIOC3B/MTIOCAB ¢ 46 [
v & _etherrx AN100 7 PE2/D10/MTIOCAA/GTIOCOB-A/PC # 133 I
@ r_ether_nx ] AN101 # Not assigned 7 Not assigned  None
¥ & 1_qspi_smstr_rx ] AN102 # Not assigned 7 Not assigned  None
= r_gspi_smstr_rx ] AN103 7 Not assigned 7 Not assigned  None
¥ & Single Scan Mode S12AD ] AN104 7 Not assigned 7 Not assigned  None
« Config S12AD1 ] AN105 7 Not assigned 7 Not assigned  None
[] AN106 7 Not assigned 7 Not assigned  None
[] AN107 7 Not assigned # Not assigned  None
[] AN108 7 Not assigned # Not assigned  None
[] AN109 7 Not assigned # Not assigned  None
. . - ] AN110 # Not assigned # Not assigned  None
Dlsplay SWItChmg ] AN111 # Not assigned # Not assigned  None
[] AN112 # Not assigned # Not assigned  None v
< >
Pin Function Pin Number
Overview |Board | Clocks System Compunentnterrupts

Figure 4-46 [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.

& Smart_Configurator_Example.scfg =
Pin configuration o -
Generate Code Generate Report
Pin Number M| & e
type filter text (* = any string, ? = any character) All ~
Pin Nu.. Pin Name Default Function § Function Directi... Remarks Comments A
AVSSO AVSSO AVSS0 - Read only AVSSO
2 P0O5/1IRQ13/DA1 P05 Not assigned None LED1
3 AVCCT AVCCH AVCC1 - Read only AVCCH
4 P03/IRQ11/DAD P03 Not assigned None LEDO
5 AvVSSt AVSS1 AVSS1 - Read only VREFL
6  P02/TMCI1/SCK6/IRQ10/AN120 SCK6 Not assigned None SCK6
7 PO1/TMCIO/RXD6/SMISO6/SSCL6/I.| RXD6 Not assigned v None RXD6
8 POO/TMRIO/TXD6/SMOSI6/SSDAG/. § TXD6 Not assigned | A |None TXD6
9  PF5/IRQ4 PF5 PO1 None SDPWREN
10 EMLE EMLE TMCIO None EMLE
11 PI5/POES#/CTS2#/RTS2#/SS2# PI5 B RXD6 None XDRIVE
12 VSS SMISO6 - Read only
13 PJ3/EDACK1/MTIOC3C/ETO_EXOUT.. 4 MTIOC3C SSCLG None MTIOC3C
4 VCL IRQ9 B Read only
15 VBATT BATT - Read only v
—_—

Pin Function Pin Number

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

Figure 4-47 [Pins] Page ([Pin Number])
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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 P07).

(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.

&} Smart_Configurator_Example.scfg 2 = =

Pin configuration (1) Generaé Code Genera:] Report
Software Components = laz Pin Function (5) E (= T
Type filter text type filter text (* = any string, ? = any character) All >
v &rbsp (E) lEnabIed l Function Assignment 7 Pin Number Directi... Remarks Com ~
¥ rbsp AN100 4)« PE2/D10/MTIOCAA/GTIOCOB-A/PC 7 133 \
~ &1 ether ix ADTRG1# [7 P17/MTIOCSA/MTIOC3B/MTIO ) I
& r_ether rx M AN101 7| Not assigned \
¥ & r.gspismstrrx J Antoz - P17/MT\OC3A/MT\OCSB/MT\0C4B/i%OB—B/TIOCBO/TCLKD/TMm/P015/POE8#fSCK1/TXD3/SM§
= r_qspi_smstr rx ] AN103 (4)’. P13/WR2#/BC2#/MTIOCOB/TIOCASMMO3/PO13/TXD2/SMOSI2/SSDA2/SDAG/IRQ3/ADTRG 1#
~ & Single Scan Mode S12AD M AN104 7 Not assigned 7 Not assigned  None n
(2) ] AN105 7 Not assigned 7 Not assigned  None
] AN106 7 Not assigned # Not assigned ~ None
M AN107 7 Not assigned # Not assigned  None
] AN108 7 Not assigned 7 Not assigned  None
] AN109 7 Not assigned # Not assigned ~ None
M AN110 7 Not assigned # Not assigned  None
] AN111 7 Not assigned 7 Not assigned  None
] AN112 7 Not assigned # Not assigned ~ None v
< >

Pin Function Pin Number

Overview Board |Clocks System Components Pins| Interrupts

Figure 4-48 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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45.2 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...].

& MCU/MPU Package
B £ ® /Assigned Default Board

s

Mot assigned

P11

RX64M MTICSY
TMCI3
R5F564MLCxFC G

SCk2
@ USBA_VBUS

USBA_VBUSEN

O

¥ Legend

B Highlighted pin In-used pin Warning pin [l Conllict pin
| ] Analog Port [ Graphics [ Audio Others | Prelerences Setting

Timer Connectivity

Figure 4-49 Assigning Pins Using the MCU/MPU Package View
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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.

€]
O]
®)

In the [Pin Function] tab, right click on a Pin Function to open the pop up menu.

Select “Jump to Pin Number”

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

function

£ Smart_Configurator_Example.scfg &

Pin configuration

Software Components

Type filter text

~ L bsp
= r_bsp
~ A r_ether rx
& r_ether_nx
~ M r_gspi_smstr_rx
= r_gspi_smstr_rx
~ & Single Scan Mode S12AD
« Config_S12AD1

Pin Function Pin Number

B %é  Pin Function

Overview Board Clocks System| Components Pins| Interrupts

% Smart_Configurator_Example.scfg

Pin configuration

Pin Number

&

=g

=

Generate Code Generate Report

AE| R s
type filter text (* = any string, 7 = any character) All ~
Enabled __ Function __ Assignment Pin Number Directi... Remarks A

AN100 7 PE2/D10/MTIOCAA/GTIOCOB-A i
ADTRG1#  # P17/MTIOC3A/MTIOC3B/MTIOC Jump to Pin Number L
] AN101 4 Not assigned Merge comment to Pin Number tab
O AN102 # Not assigned Clear comments
M AN103 # Not assigned Assign selected pins
O AN104 # Not assigned Unassign selected pins
M AN105 # Not assigned 7"Not assigned  None
O AN106 # Not assigned # Not assigned  None
O AN107 # Not assigned # Not assigned  None
M AN108 # Not assigned # Not assigned ~ None
M AN109 # Not assigned # Not assigned  None
O AN110 # Not assigned # Not assigned  None
O AN111 # Not assigned # Not assigned  None

AN112 # Not assigned # Not assigned ~ None

9 g
M AN113 # Not assigned # Not assigned  None v
< >
=8
5] &

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

Pin Nu... Pin Name Default Function  Function Directi... Remarks
130 PE5/D13/MTIOC4AC/MTIOC2B/GTL... Not assigned None
131 PE4/D12/MTIOCAD/MTIOCTA/GTI... Not assigned None
132 PE3/D11/MTIOCAB/GTIOC2A-A/P... Not assigned None

l 133 PE2/D10/MTIOC4A/GTIOCOB-A/P... AN100 I l
134 PE1/D9/MTIOCAC/MTIOC3B/GTIO... Not assigned None
135 PEO/D8/MTIOC3D/GTIOC2B-A/SCK... Not assigned None
136 Po4/CS4#/WE# Not assigned Neone
137 P63/CS3#/CAS# Not assigned None
138 P62/CS2#/RAS# Not assigned None

Pin Function Pin Number

Overview Board | Clocks System Components Pins| Interrupts

Generate Code Generate Report

All

Comments
D13

D12

D11

D10

D9

D8

WEn

CASn
RASh

Figure 4-50 Jump to pin number

| B | e e

v

~
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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 [Eé':] (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 £

Pin configuration 5 -

9 Generate Code Generate Report
Hardware Resource # H 1% s Pin Function 2 HE R
Type filter text type filter text (* = any string, 7 = any character) All ~

Z Al ~ Enabled  Function Assignment Pin Number Directi... Remarks A

ADTRG1#  # P17/MTIOC3A/MTIOC3B/MTIOC4B # 46 I
AN100 7 PE2/D10/MTIOC4A/GTIOCOB-A/PC 7 133 I
ETO.COL  + PC7/UB/A23/CS0#/MTIOC3A/MTCI # 76 I
I
I
I
I
I

. Clock frequency accuracy measur
4% Buses

ETOCRS  # PB3/EDACK1/MTIOCAC/GTIOCOAL # 74
ETO_ERXDO ¢ P75/CS5#/PO20/SCK11/RTS114/E1 # 87
ETO_ERXD1 # P74/A20/C54#/PO19/CTST1#/ETO_ # 88
= MTUO ETO_ERXD2 ¢ PC1/A17/MTIOC3A/TCLKD/PO18/S # 89

¥ MTU1 v ETO_ERXD3 # PCO/A16/MTIOC3C/TCLKC/PO1T/C # 91
< > < >

v % Multi-function timer pulse unit 3

NINNNNNEN

Pin Function Pin Number

Overview |Board Clocks |System | Components Pins| Interrupts

Figure 4-51 Exporting Pin Settings to an XML File

The Smart Configurator can also export the pin settings to a CSV file. Click on the [_i-li (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 [I?ifl (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 2 - =
Pin configuration 8 o
9 Generate Code Generate Report
Hardware Resource # = % & Pin Function 2 @>| H
Type filter text type filter text (* = any string, ? = any character) All ~
'f?A" ) Enabled  Function Assignment Pin Number Directi.. Remarks A
# Clock generator ADTRG1# 7 P17/MTIOC3A/MTIOC3B/MTIOCAB # 46 I
@ Clock frequency accuracy measur AN100  # PE2/D10/MTIOCAA/GTIOCOB-A/PC # 133 I
‘*'3 Buses ETO.COL  # PC7/UB/A23/CS0#/MTIOC3A/MTCI # 76 |
# EXDMA controller ETO.CRS  # P83/EDACK1/MTIQCAC/GTIOCOAL # 74 |
 Interrupt controller unit ETO_ERXDO # P75/CS5#/PO20/SCK11/RTS11#/E1 # 87 |
¥ @ Multi-function timer pulse unit 3 ETO_ERXD1 # P74/A20/CS4#/PO19/CTS11#/ET0. # 68 [
= MTUO ETO_ERXD2 # PC1/A17/MTIOC3A/TCLKD/PO18/S # 89 [
= MTUT v 1 ETO_ERXD3 # PCO/A16/MTIOC3C/TCLKC/PO17/C # 91 [ v
< > < >
Pin Function Pin Number
Overview |Board Clocks |System |Components | Pins| Interrupts
Figure 4-52 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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45.6 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 [Default Board] 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_Examplo.sciy T BB MCU/MPU Package =

| g . . ] -

| Pin configuration Genernte Code. Ganerite Ripot i # f\u.g.-,\ (1)
Hardware Rescurce 2 =W A Pin Fonction : (2)'- i s L i

| ® | a Z

Typor o bt e il et |- = any siring 7 = | 1@ Default Board Rin
I
£ *| Enabled  Function Directi.. Remarks
@ Clock genaratas 0 A | s e
@ Clock frequenty aoomady Imeasw 1 g i |
1 AlS None -
2 Busos O A None =
@ EXDMA controlier O a7 Assign Pin Function N o
u - : a—
@ Inturrupt controliee und O s Ao Noie .
|| |8 Mliugon tmes ulse it 3 0 s booa Nane b
- ML m A2 b A2 Norne -
= : T
| ~ MU O an b a3 Nona e R -
= vz 0 e e None - RENESAS
e 0O aa A None bz
- Ml O ADTRS1® 7 Notosl [ AE Mo ——
= MTUS O At rnatas] (2 a7 Mone o
= MILG [ ANDOT  # Natacll [ Nane -
- M7 . M = e RXG4M
O wwoz  rnocesll = o Nane .
o
T Ll Anoos Notasll = Nane = =
@ Fort output anable 3 O Ao ot sl = 0 ok = R5F564MLCXFC
“ @ Genesal PWM timer O Anoos Nt AT T -
- T M ANOOG Mot esl]l A2 Nane
~ GPT1 [ amoor s noracflsf A13 Nane
= o1l [l AN100 Mot kil Mone
- GPT3 ! (! AN Alrna e
>

: S O

| P Function Pin Number
| Ovenview Board Clacks [System Compaonents Pins. Infermipts » Legend

Figure 4-53 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 4. | | iﬂ | &1 e

I type filter text

Enabled  Function Assignment Pin Number Direction Remarks Comments

Function
O AD # Mot assigned # Mot assigned  MNone A.ssignment
O Al # Mot assigned # Mot assigned None Pin Number
O A2 # Mot assigned # Mot assigned  MNone gg;?:ﬁ:
O A3 & Notass?gned & Notass?gned Mone Comments
Figure 4-54 Filter for [Pin Function] tab
Pin Number ‘ m| & A
I type filter text Al ~
Pin Number  Pin Name Default Function  Function Direction Remarks Comme ,;\iIL Nurnber
1 AVSS0 AVSS0 AVSS0 | AVS50  J[Pin Name ]
P05/IRQ13/DA1 P05 Not assigned None LED1  ||Default Function
3 AVECT AVCCT Not assigned None AVECT E?r”eft'iz:
4 PO3/IRQ11/DAD P03 Mot assigned MNone LEDD Remarks
5 AVEST AVSS1 Mot assigned MNone WREFL
Figure 4-55 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 text Pin Errors/Warnings T T
Felp Pin Conflict
| 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
= 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 ~
i - Board Mismatch
| Pin assignment does not match the board suggested pin assignment Warning ~
Restore Defaults Apply

“ Apply and Close Cancel

Figure 4-56 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 >
# Smart_Configurator Example scfg ] “ B |5 MCU/MPU Package
Pin configuration &ne,;i Code GenerateFeport | B & 5 S ® Assigned  Default Board
Hardware Resource @ % & Pin Functicn CURE R~
Type filter toxt G A =
LA ~

Pin Numbe: Dirgcti.  ~
@ Clock generator 3

0 MTIOCAAMTIOU
& Clock frequency acouracy me: # Net assigned  Mane
8 Buses O A2 * Mot assigned * Mot assigned  Mone
@ EXDMA contraller O Al * Not assigned * Mot assigned  Mone
@ Interrupt controller wnit 0 Ad # Not assigned * Mot assigned  Mone
* @ Multi-function timer putse uni M A5 * Mot assigpnid F Not assigned  None
=~ MTUD | Ab * Not assigned * Not assigned  None
= MTUY 0 AT # Mot assigned # Mot assigned  Mone
~ MTU2 I AB # Not assigned * Not assigned  None
- MTU3 [ | AD # Not assigned # Mot assigned  None
- MTUY O A0 # Not assigned # Mot assigned  None
= MTUS O All * Not assigned # Notassigned  Mone
~ MTUE 0 Al2 # Not assigred # Notassigned  None
= MTU7 = Al3 * Net assignasd ¢ Net assigned  None
- MTUE O A4 * Mot assigned * Mot assigned  Mone
@ Port output enable 3 0 A5 # Not assigned * Not assigned  None
* @ General PWM times ] A6 + Mot assigned * Net assigned  Mone
~ GFTO v ] A7 # Not assigned # Notassigned  Mone v
< > < >
Pin Function Pin Number
Owenview | Board | Clocks | System Components Fins | Internspts * Legend
Bighler
errod, O wamings, 0 others
Description Type
~ @ Pin {1 ftem]
0 105000012 There is no software configuration using AD, Please ignore this message if you intend to handle the pin initialisation separately. Pin

Figure 4-57 Change “No Software” setting from “Info” to “Error”
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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.

& Smart_Configurator_Example.scfg

Interrupt configuration Generar:ijl Code Generate Report

Interrupt vectors used

Type filter text
Vector Mumber Interrupt Peripheral  Priority Status Fast Interrupt
26 SWINT2 ICU Level 1 Used
27 SWINT 1CuU Level 1 Used
11 GROUPBL1 Level 15 Used
190 INTB180 (S12ADI) S12AD Level 15 Used
Note:

The interrupt priority settings made here may not be utilized in some FIT components.
Please check the configuration files of each FIT companent for the comect priority settings.

Overview Board Clocks System Components Pin
Figure 4-58 [Interrupts] Page
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4.6.1 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.

% Smart_Configurator_Example.scfg

Interrupt configuration

Interrupt vectors used

Type filter text

Generate Code Generate Report

Status Fast Interrupt
Used
Used

v LUsed

used @(2)

5.

Vector Number Interrupt Peripheral  Priority
26 SWINT2 Icu Level 1
27 SWINT IcU Level 1

(3) 9111 GROUPBL1 rgl) Lovel 15

190 INTB190 (S12AD1) S124 Level 0 (disabled)

Level 1
Level 2
Level 3
Level 4
Level 5
Level 6
Level 7
Level 8
Level 9
Level 10
Level 11
Level 12
Level 13

Hote: Level 14

The interrupt priority settings made here may not be utiliz{ RS R EY

Please check the configuration files of each FIT component for the correct priarity settings.

Overview Board Clocks System Components Pins | Interrupts
Figure 4-59

Note:

Interrupt Settings

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_Cenfigurator_Fxample.scfg =
Interrupt configuration

Interrupt vectors used

Type filter text

)
Wector Number Interrupt Peripheral  Priority
26 SWINT2 [[alt] Level 1
27 SWINT Icu lLevel 1
111 GROUPBL1 Level 15

(1) o NIG190 (512800 J 512AD  Level 15

Note:

Status Fast Interrupt

Used
Used
Used
LUsed

The interrupt prionty settings made here may not be utilized in seme FIT components.

Please check the configuration files of each FIT compaonent far the correct priority settings.

Owerview Board Clocks | System Components | Pins | Interrupts

Generale Code Generale Reporl

=

Figure 4-60 Changing the Vector Number of Software Configurable Interrupt A or B
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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
(&) 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 & ==
Software component configuration s oy
P 9 Generate Code Generate Report
Components E ® 3% ¥ Configure ~
L
~ Basic setting
type filter text
Note
~ & Startup . . . . .
v & Generic When using the 12-bit A/D converter unit 0, do not use the P40 to P47, P03, P05, and PO7 pins as output pins.
& rhsp We also recommend not using ports 02, 01, 00, port 9, port D, and port E as output ports.
~ &= Drivers Analog input mode setting
v & A/D Converter I Double trigger mode
@ Config_S12AD0 . .
& Config_S12AD01 Analog input channel setting
« &= Communications []ANO0O []ANOO1 []ANDO2 []ANOO3 [ ] ANDO4
& r_ether_rx [[]ANo03 [[]ANO06 [[]ANOO7
@ r.qspismstrix Conversion start trigger setting
Start trigger source
Software trigger
Interrupt setting
Enable AD conversion end interrupt (S12ADI)  Priority | Level 15 (highest) ~
v
< >
Overview |Board |Clocks |System Components| Pins  Interrupts
[££ Configuration Problems
4 errors, 1 waming, 1 other
Description - Type
~ @ Interrupt (2 items)
© E04010005: Interrupt vector used by S12ADI in Config_S12ADQ conflicts with vector used by S12ADI in Config_S12ADO01. Interrupt
@ E04010005: Interrupt vector used by S12ADI in Config_S12AD01 conflicts with vector used by S12ADI in Config S12ADO. Interrupt
v @ Peripheral (2 items)
© E04010001: Peripheral S12ADO0 used by Config_S12ADO0 is already used by Config_S12ADO01. Peripheral
© E04010001: Peripheral S12ADO0 used by Config_S12AD01 is already used by Config_S12ADOQ. 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 & - =
%l =

Pin conflguratlon Generate Code Generate Report

Hardware Resource = % s Pin Function RNE R
Type filter text type filter text (* = any string, ? = any character) All 7
% Realtime clock 2 Enabled Function  Assignment Pin Number Direction
¥ & 12-bit A/D converter [ Il 8 ADIRGO# # PO7/IRQ15/ADIRGO# 7176 | )
& 512AD0 ANOOD # P40/IRQ8/ANOCO 7173 [
= 512AD1 O ANOQO1 / Not assigned # Not assigned None
& 12-bit D/A converter O AN0O2 # Not assigned # Not assigned None
.r'h Digital power supply O ANOO3 # Not assigned # Not assigned None
## Operating mode control O ANOD4 # Not assigned # Not assigned None
'F'h System control | ANO05 # Not assigned 7 Not assigned None
# On-chip emulator O AN0D06 # Not assigned 7 Not assigned None
2 Analog power supply O AN0O7 # Not assigned 7 Not assigned None
58 1/0 Ports v
< > < >

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 ==
(c| &

Pin conflguratloh Generate Code Generate Report

Hardware Resource = % & Pin Function D H R e
Type filter text type filter text (* = any string, ? = any character) All ~
% Realtime clock ~ Enabled Function  Assignment Pin Number Direction
~ & 12-bit A/D converter ® ADTRGO# # PO7/IRQ15/ADTRGO# 7178 \
(* SAARL : = ANODO  # P40/IRQ8/ANODD £ 173 \
¥ S12AD1 Assign all ANOO1 # Not assigned # Not assigned None
S 12-bit D/A conver Unassign all AN002 # Not assigned # Not assigned None
'% Digital power su Resolve conflict l AN0O3 # Not assigned # Not assigned None
% Operating mode control "] AN004 7 Not assigned # Not assigned None
'* System control O ANOOS 7 Not assigned # Not assigned None
% On-chip emulator O AN006 7 Not assigned 7 Not assigned None
£ Analog power supply O ANOO7 7 Not assigned 7 Not assigned None
5% 1/0 Ports v
< > < >
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 ]! [

Configurator view.

(Generate Code)] button in the Smart

Components

type filter text

& Smart_Configurator_Example.scfg & l

Software component configuration

% B B 3 ¥  Configure

L

Property Value

~ & Configurations

v & Startup

v & Generic

&« r_bsp

# Startup select
# User stack setting 2 stacks
# User stack size 0x400

Figure 6-1 Generating a Source File

= 0
&
Generate Report
@
~

Enable (use BSP startup)

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).

- Ay, CC-RX (Build Tool)

-3 File

|_-|!. general
o[ bsp

|_-ﬂ board
5[0} doc
=] [_E en

e[ js

[] meu

=2 [_E r_config

2- [E r_pincfg
i8] Pin.c

Lh] Pinh
—

\

.2 RX Simulator (Debug Tool)
f\D Program Analyzer (Analyze Tool)

Smart Cenfigurator

b platform.h
Ak readme.tt

L1 01an16856j0380-nopdf

-h=| r_bsp_cenfig.h
E} r_bsp_config_readme.txt
b r_bsp_interrupt_config.h

@3 Srnart_Configurator_Example - CS+ for CC - [Property] - m] X
File Edit View Project Build Debug Tool Window Help @ @&
@ stat | [B R @ ¥ By @0 o |58 & - % & Defaultduild ol @ @B @ == [
= & @ “SJ \E [(mp= Rl Q S (‘ Sclution List

)| Project Tree 2 x Froperty —

ol a

Y ©3 @ % RSFSGAMLCKFC Property 2] [+

= E[_ﬁ Smart Configurator Example (Project] + File Information

E %?RSFSMI\«‘ILCXFC (Microcontroller) R5F564MLCxFC_common xml

= “ smart Cenfigurator (Design Tool) Absolute path C:\Program Files‘\Renesas Bectronics'CS+\CC\Device \RX\R5F564MLCxFC_common xml

~ Microcontroller Information
Microcontroller name
Nickname
File

R5F5E4MLCxFC

on

. OM size [KBytes]
On-chip RAM size [Bytes]

> Notes

File name
This is the file name of this device file.

\, Microcontroller Information /

Qutput

[E0F]

| All Messages /
J [ Output a Smart Browser Error List

F1 Open Help. 2 Rerame

[[FaFinanea [P Replace Ne- |H|F5 Go

|8 Build & Do |[F7 Build Project [[F8 lanore Brea

[”Fs SetDelste.. |[FllSiep Over  |FStep In

‘kfr'_'_m'p to Fun._.|

%7 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
|
| | | | | 1
general r_bsp r XXX r_config r_pincfg “ConfigName”
= e board = doc | j = j = j
r_cg_xxx.h r_bsp Pin.c “ConfigName”.c
j [ doc [ ref _config.h j j
r_cg dmac [ mel = st 3 Pin.h “ConfigName”_user.c
_Uuser.c r_bsp_
- D — D _interrupt P j - 3
B 3 platform.h r_xxx_if.h —config. r_Xxx_pinset.c “ConfigName”.h
r_cg_gpt
_user.c - b j
o r_xxx_pinset.h
- _config.h X '
r_cg_hardware o -
_setup.c
I XXX r_pinset.h
[ j _pin_config.h

r_cg_macrodriver.h

r_cg_userdefine.h

3

smc_cgc.c

3

r_smc_cgc.h

r_smc_cgc_user.c

r_smc_entry.h

r_smc_interrup.c

|
Ly

r_smc_interrupt.h

Figure 6-3 Configuration of Generated Files and File Names

R20AN0470EJ0140 Rev.1.40 Page 53 of 78




RX Smart Configurator User's Guide: CS+

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.hNoter1) 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 (Noterl) 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 Note'l): | ist 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_QOpen (Note™1),
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(Note*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.h®™ete*) | 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
I_XXX_pinset.c (Note*1) 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.
Ir_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 Noe'l) 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

Ve | 33 (V) {Actual value: 3.3)

Frequency Division:

| Main clock

Oscillation source: | Resanator

Frequency: 24 (MHZ)

Frequency Multiphication

SCKCR (FOKI3:0N)
— x4 -

SCKCR (HCK[3:00)
P 17 -

SCKCR (PCKARD])

L3 X112 =

SCKCR (PCKBJ20])

SCKCR (PCKCE0])

HOCO clock

1\
|

SCKCR (PCKD{20])
b 3174 -
SCKCR (BCK[30))

b 117 v

e 51,14 v — ] (MHz)

e 144 v — (MHz)

SCECRE (UCK]3:00

FlashiF chock (FCLK)

60 (MHz)
System clock (ICLK}

120 (MHz)

Peripheral module clock (POLKA)
120 (MHz)

Peripheral module clock (PCLKE)

Peripharal module clock (POLKC)

Peripheral module clock (PCLKD)
&0 (MHz)

Extemnal bus clock (BOLK)
120 (MHz)

i(lver\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
g

r_bsp_config.h

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 code generation (refer to chapter 8).

6.4

Initializing Pins

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

(1) 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.sclg ™

Pin configuration

Software Components

= % #& Pin Function

type filter Le

* & r_gqspi_smstr_rx Enabled
= r_gspi_smstr_rx [
~ & bsp [
= r_bsp (=
v & r_ather_mx ]
& r_ether r |_
~ L Single Scan Mode S12AD 0O
| = Config S12ADD | 0
5 L1
U
H|

Pin Function Pin Number

Overview Board Clocks System Components Pins Interrupts

Function
ADTRGO#
ANDDD
ANDOS
ANDO1
ANDDZ
ANDODZ
AMNDDA
ANDDE
ANDOT

Assignment

¢ PO7/IRCS/ADTRGOH
£ PAD/IRQE/ANDOD

¢ PA5/IRQ13/ANOOS

* Not assigned

* Mot assigned

! Mot assigned

! Not assigned

¢ Not assigned

# Nat assigned

1| o
Generate Code Generate Report

RS e
All
Pin Mumber Direction
£ 176 1
# 173 1
£ 167 |
* Mot assigned Mone
* Mot assigned Mone
# Not assigned Mone
* Not assigned MNone
# Not assigned Mone
* Not assigned Mone

Figure 6-5 Config_S12ADO0 in Software Components View
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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 (Note2)

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

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

& Smart_Configurator_Example scfg

Pin configuration

Software Components

%@ Pin Function

]

Generate Code Generate Report

D BIR e

Type f type filter text (* = any string. ? = any character) All ~
¥ L r_gspi_smstr_re Enabled Function Assignment Pin Number Direction ~
= 1.qspi_smstr_n ] ETO_COL # PCT/UB/A23/CS0#/MTIOCIA/MTCLKB/TMOZ * 76 I
v L bsp = ETO_CRS # PB3/EDACK1/MTIOCAC/ETO_CRS/RMIID_CRS. # 74 I
= h‘F‘ Z ETD_ERXDO FPTSPCRSEPOZOETO_ERXDORMID RXEDOSSC £ 27 |
ﬁi'—ﬂw L+ ™ ETO_ERXD1 7 PT4/A20/CS4#/PO19/ETO_ERXD1/RMIIO_RXL » 88 |
Cd sther oo J v ETO_ERXD2 £ PCIATT/MTIOCIATCLED/POVE/ETO_ERXDZ # 89 |
* & Single Scan Mode S12AD ™ ETOERXD3  # PCO/A16/MTIOCIC/TCLKC/PO17/ETO_ERXD3. » 91 |
& Config S12AD0 = ETO_ETXDO  # PB1/EDACKO/MTIOC3D/PORT/ETO_ETXDO/RI 80 o
Z ETD ETXD £ PEZ/EDREQMTIOCAAPOZEETO ETXD/RE # 79 a
& ETOETXD2 ¢ PCS/D3/A21/CS2#/WAITE/MTIOCIB/MTCLKI # 78 [s)
] FTOETXD3  # PC6/DR2/AR2/CSTH/MTIOCIC/MTCLKATMCL, # 77 0
Z ETD LINKSTA  F PAR4/MTIOCOASTMOIZ/ PO 2/PORT0R/ETO LIF 7 27 |
= ETO_MDC 7 PT2/A19/CS2#/ETOMDC/LCD_DATA23-A 7 101 [s)
'-_/: ETD_MDIO £ PT/ATE/CSTHETO_MDIOD 102 [(e]
& ETORXCLK  # P76/CS6#/PO22/ETO_RX CLK/REFSOCKO/SMI * 85 |
] ETORX DV ¢ PC2/A18/MTIOCAB/TCLKA/POR1/ETO_RX DV, # 86 I
Z ETD RX _ER FPTTCST#POZIETO RX_ER/RMID_RX_ERSSH # B4 |
& ETOTX.CLK  * PC4/A20/CS3#/MTIOCID/MTCLKC/TMCIT/PC # 82 I
i ETO_TX_EN # PROVEDREQO/MTIOCIE/POZE/ETO_TX_EN/RN 7 81 s}
Z ETD TX_ER FPCEANSMTIOCADTCLKEPO2AETO TX ERY 7 B3 (8]
m ETO_EXOUT 7 Mot assigred 7 Not assigned MNeorne
Ll ETO_WOL * Not assigned * Mot assigned Mane
O REFS0CKO * Mot assigned * Mot assigned Nene w
< >
Pin Function Pin Number
Overview Board |Clocks Systemn 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)

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)

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.

Pin configuration Generate Code Generate Repart

Software Components i = % é&  Pin Function 2| H| R eed
| type filter text (* = any string, ? = any character) All -
|mw L3 Enabled Function Assignment Pin Number Direction
& r_gspi_smstr_rx I ™ Qoo * PDE/DEMTICSV/MTIOCEBA/POEAHI/SSLC2-A; # 145 (B) o]
v Zibsp = Qo ¢ PDT/DT/MIICSU/POED#/SSLCI-AQMI-B/QI # 143 (B) 10
~ rbsp [~ Qlo2 # PD2/D2/MTIOCAD/TIC2/MISOC-ASCRXO/QIC # 154 (B) 10
v & r_ether x Qlo3 + PD3/D3/MTIOCAD/TOC2/POESS/RSPCKC-A/ # 150 (B) 10
w r_ether_rx M QSPCLE £ PRY/DSMTICSW/MTIOCBC/POET0#/S5LCT- # 147 (1) 8]

~ & Single Scan Mode S12A0
« Config S12AD0

Pin Function Pin Number

Owverview |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) ) sizam (2) Used

Figure 6-8 Interrupts Configuration in Interrupts View
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No

Iltem

Folder

File

Driver

Description

(1)

Priority

general

r_smc_interrupt.c

CG

This interrupt priority level

setting is for group interrupts
(Note5)

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.

(2)

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.

3)

Vector
Number

r_config

r_bsp_interrupt_config.h

CG
FIT

Vector number of software
configurable interrupts A and
B (NoteS) in 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.

1)
(@)

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 . . .

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 XXX r_config

- board - doc - D

r_bsp_config.h
doc

L g s LE -

D r_bsp_interrupt_config.h

ip
platform.h L D
Q r_xxx_config.h
— 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

ook X F N

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 */

}

R20AN0470EJ0140 Rev.1.40 Page 67 of 78



RX Smart Configurator User's Guide: CS+

/
* 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))
#endi T
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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7.3

Using Generated Code in user application

To use the generated code of FIT and Code Generator, follow the below steps:

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".

BB Froject Tree o X
w A

84 0 8@

;: = B i Confi

=

= P RSFS64MLCxFC (Microcontroller)

s

"__{ 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 Configurator
¥ Config_512AD0
¥ general
: r_bsp
] r_config
] , r_ether_nc
b readme.tet
| r_ether_ne_if.h
doc
ref
Ll src
r_pincfg
L r_gspi_smstr_n

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

_1 Smart_Configurator_Example cI I"'_E Property

M=~

Columns =

B R BY R B M
oo b L bR

27

28

__cplusplus
extern "C" {

void abort(void):
}

#endif

void main(void)

=i$ifdef _ cplusplus

Remove the co

t_cat; Remove the

Output

Figure 7-2 Add header files

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—;‘ P& R5FS64MLCXFC (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
1, j‘File 41 * Start performing A/D conversion
IL Build tool generated files :i R _Contig S12AD0 Starci):
ﬂ Smart_Configurator_Example.c éq while (10)
= il ]
=1L} Smart Configurator 45 {
3 Config_$12AD0 46 * A/D co 3 completed *
£ general 47 if (g _adc flag
& r_bsp 48
; r_config 49 * Read in variable +
i r.ether o 50 R Confi NNELO, &g_adc_result):
+ r_pincfg ?E i 4
= A/D conversion result */
#- L r_gspi_smstr_nx 53
e Config_CMTO 54
55 1
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).

& Smart_Configurator_Example scfg &

51

Overview information Generate Codell Generate Report

 General Information I

This editor allows you to medify the settings stored in configuration file (.scfg)

Board

Allow board and device selection

Clocks Application wnder
Allow clock configuration Al
= Companents
Middleware |
Dt |
Components diiver RTOG
Allow software component selection and configuration 1L ] S

Pins

Allow general pin configuration and pin configuration for selected software component

Interrupt
Allow general interrupt configuration and interrupt configuration for selected software component

= Current Configuration

Selected board/device: RSFS65NEDFC (ROM size: 2MB, RAM size: 640KE, Pin count: 176)

Generated location (PROJECT_LOC\): | src\smc_gen Edit...
Selected components:

Component ) Version Configuration

@ Board Support Packages, (r_bsp) 5.64 r_bsplused)

@ Ethernet Driver. {r_ether_r) 1.21 r_other_rused)

® Q5PI Clock Synchronous Single Ma.. 1.14 r_gspi_smstr_niused)

& Single Scan Mode S12AD 221 Config_S12ADOS1 2AD0: used)

Overview Board Clocks Systern Components Ping| Interrupts

Figure 9-1 Output of a Report on the Configuration

[ Smart Report *

Generate report of configurations

Options

(®) Print all sections

() Print specific sections

Board
Clocks
Components

Pins

Interrupts

Output as PDF
O
| =N | Browse..,

cance'

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.

i% Smart_Configurator_Fxample.scfg ==
Pin configuration © =
Generate Code Generate Report
Hardware Resource = 4% & Pin Function 2| m %]
Type filter text type filter text (* = any string, ? = any character) All v
Z Al o Enabled Function Assignment Pin Number Di ~
@ Clock generator ADTRGO# 7 PO7/IRQ15/ADTRGO# 7176 [
% Clock frequency accuracy meast ANDOO 7 PAD/IRQS/ANOOD s 173 |
4 Buses ANDO5 7 P45/IRQ13/AN005 7 167 I
# EXDMA controller ET0_COL # PCT/UB/A23/CSO#/MTIOC3A/MTCLKB/TMOZ ¢ 76 I
# Interrupt controller unit ETO_CRS 7 P83/EDACK1/MTIOCAC/ETO_CRS/RMIIO_CRS, # 74 [
¥ @ Multi-function timer pulse unit 3 ETOERXDO ¢ P75/CS5#/PO20/ETO_ERXDO/RMIIO_RXDO/SC # 87 I
= MIUO ETO.ERXD1  # P74/A20/CS4#/PO19/ETO_ERXD1/RMIIO_RXL ¢ 88 |
= MTU1 ETOERXD2  # PC1/A17/MTIOC3A/TCLKD/PO18/ETO_ERXDZ # 89 \
= MIU2 ETO.ERXD2  # PCO/AT6/MTIOC3C/TCLKC/PO17/ETO_ERXD3, # 91 |
= MTU3 ETO.ETXDO  # P81/EDACKO/MTIOC3D/PO27/ETO_ETXDO/RI # 80 0
= MTU4 ETOETXD1  # P82/EDREQ1/MTIOCAA/PO28/ETO_ETXDA/RI ¢ 79 0
¥ MTUS ETOETXD2 7 PCS/D3/A21/CS2#/WAIT#/MTIOC3B/MTCLKI # 78 0
= MTUG ETOETXD3  # PC6/D2/A22/CS1#/MTIOCIC/MTCLKA/TMC # 77 o
¥ M7 ETO_LINKSTA 7 P34/MTIOCOA/TMCI3/PO12/POE10#/ETO_LIN # 27 \
s MTUg e ETO_MDC 7 P72/A19/CS2#/ETO_MDC/LCD DATA23-A 7 101 owv
< > < >

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.

&' MCU/MPU Package = =5

E £ ; H ® Assigned Default Board

RENESAS

RXESMN

R5F565MEDXFC

¥ Legend
B Highlighted pin In-used pin Warning pin [l Conflict pin System [ Timer

Connectivity [l Analog Port [l Graphics I Audic Others

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

R20AN0470EJ0140 Rev.1.40 Page 73 of 78



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_A; [:> 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

M@40eeedl: File generated:srcismc_gen'Config THMR®'\Config TMI
MB4eeeeel: File generated:srclsme gen\Config | \Config T
M2eeeRee2: Code generation is successful:C:\Users\aSesslel
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 wvalue */
<<<<<<<Last Time Generated Code
TMRO, TCORE 9 _IMRO _COMP MATCH VALUE A;

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

Copy the user code

TMRU.TCORB = 53 TMRO COMP MATCH VALUE B;

TMRO.TCORA = 02 TMRO_COMP_MATCH VALUE_A;
TMRO.TCORB = 04 _TMRO_COMP_MATCH VALUE B;
>>>>>>>This Time Generated Code

/* Configure TMRO interrupts */
TPR(TMRO, CMIAO) OF TMR PRIORITY LEVELI1G5;

=

/* Set compare match value */
l<<<<<<<Last Time Generated Code

TMRO.TCORA = 29 TMRO COMP_MATCH VALUE A;
/* Start user code */

TMRO.TCSR.BYTE |= ;

/* End user code
TMRO . TCORB _53

TMRO . TCORA 02 TMRO COMP MATCH VALUE A;

Paste the user code

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

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

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 */

r

TMRO.TCORB

_ 04 TMRO_COMP MATCH VALUE B}

Figure 10-6 The codes after resolving the merge conflict
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11. Help

11.1 Help

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

E Smart Configurator

File Window Help

gu] B

Help Contents

% Smart_Confi

Overview

This editor al ]

Home Page
Release Notes
Tool News
API Manual

About |

Figure 11-1 Help Menu

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

# Smart_Configurator_Example.scig

Overview information

- General Information

This editor allows you ta modify the settings stored in configuration file [scfg)

Board
Allow board and device selection

Clocks

Appiicamion undst

Allow dock configuration evelogeen
Micbeware
Components it e

Allow software component selection and configuration

Pins
Allow genaral pin configuration and pin configuration for selacted software component

Overview Board Clocks Systemn Components! Pins| Interrupts

Gmmal;- Code Generate Report,

% Help

Related Topics = Baokmarks

Search

Contents ¥

‘ Smart Configurator =
Smart Configurator is a User Interface that combines the functionalities of Code Generator

and FIT Configurator which imparts, configures and generates different types of drivers and
middlewars modules.

Figure 11-2 Smart Configurator Quick Start information
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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 1/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

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

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

become possible.
5. Clock signals

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

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

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and Vix (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 Vix (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSl is not guaranteed.
8. Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-
evaluation test for the given product.



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.
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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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