LENESAS APPLICATION NOTE

RX Smart Configurator R20ANO4SLESO160

ev.l.
User’s Guide: e2 studio Apr 16, 2024
Introduction

This application note describes the basic usage of the RX Smart Configurator (hereafter called the Smart
Configurator), which is an e2 studio plug-in tool.

References to the e? studio integrated development environment in this application note apply to the
following versions.

e e2studio 2024-01 and later

Target Devices and Compilers
Refer to the following URL for the range of supported devices and compilers:

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

1.1 Purpose

This application note describes the basic usage of the Smart Configurator and the e2 studio integrated
development environment, including the procedure for creating a project.

Refer to the User’s Manual of the e2 studio for how to use the e2 studio.

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. Itis 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.

R20AN0451ES0160 Rev.1.60 Page 4 of 112
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2. Creating a Project
The following describes the procedure for creating a C/C++ project using the Smart Configurator.

Refer to the related documents on the e2 studio for the details of the e2 studio project creation wizard.

2.1 Create a project not using RTOS
The following describes the procedure for creating a project not using RTOS.

(1) Start e2 studio and launch a workspace. After starting, select [File] [ [New] 0 [Renesas C/C++
Project] [J [Renesas RX] to activate the project creation wizard.

@ ¢ studio
File ' Edit Source Refactor Navigate Search Project Renesas Views Run Window Help
New Alt+Shift+N > l Renesas C/C++ Project >] Renesas Debug
Open File... — Synergy C/C++ Project Renesas RA
. Open Projects from File System... 4 Makefile Project with Existing Code Renesas RE
Recent Files > B C/C++ Project Renesas RL78
™ Project...
Close Editor Ctrl+W [ Renesas RX |
. . Convert to a C/C++ Project (Adds C/C++ Nature) ™
Close All Editors Ctrl+Shift+W . Renesas RZ
& Source Folder
Save Ctrl+S | &% Folder Renesas Synergy
Save As... & Source File {

Figure 2-1 Creating a New Project

(2) Inthe project creation wizard, select [Renesas CC-RX C/C++ Executable Project] or [GCC for
Renesas RX C/C++ Executable Project], and click on the [Next] button.

Q New C/C++ Project O X

Templates for Renesas RX Project

GCC for Renesas RX C/C++ Executable Project
C/C++ = A C/C++ Executable Project for Renesas RX using the GCC for
1 L Renesas RX Toolchain.

GCC for Renesas RX C/C++ Library Project
€55 A C/C++ Library Project for Renesas RX using the GCC for
Renesas RX Toolchain.

Renesas CC-RX C/C++ Executable Project ]

€5 A C/C++ Project for Renesas RX using the Renesas CCRX toolchain.

Renesas CC-RX C/C++ Library Project
€5 A C/C++ Library Project for Renesas RX using the Renesas CCRX toolchain.

@ < Back Finish Cancel

Figure 2-2 Templates for New C/C++ Project Dialog Box
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(3) Enter project information. Click on the [Next] button to continue.

(for e.g. CC-RX executable project, Project name: "Smart_Configurator Example")

Use default location

Working sets

O x
New Renesas CC-RX Executable Project —
Mew Renesas CC-RX Executable Project
( )

Project name:l| Srnart_Configurator_Example I

Ch\Users\apphe2_studio\workspace\Smart_Configurator_Example Browse...

Create Directory for Project
default
New...

[[] Add project to working sets

@ < Back Next > Finish

Select...

Cancel

Figure 2-3 Creating a New Renesas CC-RX Executable Project

(4) Select C or C++, toolchain, board, device, and debug configuration. Keep RTOS as “None”. Click

[Next].

(for e.g. Target Board: RSKRX64M)

Note: By selecting a board, the following settings is auto selected: Initial pin setting, Clock Frequency,

Target device

R20AN0451ES0160 Rev.1.60
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New Renesas CC-RX Executable Project

Select toolchain, device & debug settings

Toolchain Settings

Language:

Toolchain: Renesas CCRX e

Toolchain Version:[v3.02.00 \l
Manage Toolchains...

RTOS: [ None B

RTOS Version:

Device Settings

Configurations

Target Board:[ RSKRX64M

~

—

Create Hardware Debug Configuration

Target Device: | R5F564MLCxFC

Endian: |Little

~

Project Type: Default

®

< Back

Download additional boards.

Unlock Devices..

E2 Lite (RX)

v

[ Create Debug Configuration

RX Simulator

[[] Create Release Configuration

Finish Cancel

Figure 2-4 Selecting the Toolchain, Device, and Debug Configuration

R20AN0451ES0160 Rev.1.60
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(5) Inthe [Select Coding Assistant settings] dialog box, select the [Smart Configurator] checkbox and
click on the [Finish] button.

Note: [Smart Configurator] checkbox is enabled only if device supported by Smart Configurator is
selected at (4).

@ o X
New Renesas CC-RX Executable Project

Select Coding Assistant settings

[ [ Use Smart Configurator ]

Smart Configurator is a singhe User Interface that combines the functionalities of Code Generator and FIT Configurator
which imports, configures and generates different types of drivers and middleware modules.

Smart Configurator encompasses unified dock configuration view, interrupt configuration view and pin configuration view
Hardware resources conflict in peripheral modules, interrupts and pins occurred in diffevent types of drivers and
middleware modules will be notified.

(Smart Configurator is available only for the supported devices)

Application Code

Software Components

Middieware &
Bl

==
MCU Hardware
A A A AASABARARARARRRARRREREE

(5

Jojeingyuo) Uews

@ cbak [ Net> [ Fesh ] concel

Figure 2-5 Selecting the Coding Assistant Tool

(6) Wait for completion of project creation.

Progress Informaticn

@R Smart Configurator operation in progress

k.~ 4

Loading data for Smart Configurator editor...

Cancel

Figure 2-6 Progress of Project creation

R20AN0451ES0160 Rev.1.60 Page 8 of 112
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(7) After a new C/C++ Project is successfully created, the project will be opened in the Smart
Configurator perspective.

8 vorkspace - Smart_Configurater_Example/Smart_Configurater_Examplescfg - € studio - ] X
Fle Edit Source Refactor Source Navigate Search Project RenesssViews Run Window Help
g o Q- Q 5% | Ec/ces d smart Configuitor
Overview information Generate Code Generate Report " = =

= General Information 2
Overview
Get an overview of the features provided by Smart

Configurator

1 Videos Application Code

I?rodu:f Documentation MCU Hardware

Soe all

RENESAS

=
! - fuction to Sman Configurator -
wse related v Software Components » (\5
|' Middieware & | <] ‘
: Detvers )
What's New J X
Check out what ®
c
g
g

* Current Configuration

Selected board/device: RSFS64MICEFC (ROM size: 4Mbytes, RAM size: 512KB, Pin count: 176)
Generated location (PROJECT LOC\): | New. Folder it
Selacted components:

Companent Version Configuration

@ Board Support Packages, (1_bsp) 742 1_bsplused) v
Overview Board Clocks System Components Fins  Interrupts. » Legend
2 console BEE PO~ =08 [ poblems * § =1
Smart Configurator Output 0 items
Description Resource Path Location Type

Figure 2-7 Smart Configurator Perspective
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2.2 Create a RTOS project
The following describes the procedure for creating a RTOS project.

Note: For FreeRTOS project supported devices and Renesas FreeRTOS, refer to Renesas FreeRTOS
related documentation (“chapter 12, Documents for Reference").

(1) Start e2 studio and launch a workspace. After starting, select [File] O [New] [J [Renesas C/C++
Project] U [Renesas RX] to activate the project creation wizard.

@ ¢ studio
File ] Edit Source Refactor Navigate Search Project Renesas Views Run Window Help
New Alt+Shift+N > l Renesas C/C++ Project >] Renesas Debug
Open File... — Synergy C/C++ Project Renesas RA
. Open Projects from File System... B4 Makefile Project with Existing Code Renesas RE
Recent Files > B C/C++ Project Renesas RL78
™ Project...
Close Editor Ctrl+W [ Renesas RX |
. . Convert to a C/C++ Project (Adds C/C++ Nature) ™
Close All Editors Ctrl+Shift+W N Renesas RZ
& Source Folder
Save Ctrl+S % Folder Renesas Synergy
Save As... [¢ Source File {

Figure 2-8 Creating a New Project

(2) Inthe project creation wizard, select [Renesas CC-RX C/C++ Executable Project] or [GCC for
Renesas RX C/C++ Executable Project] and click on the [Next] button.

Q New C/C++ Project O X

Templates for Renesas RX Project

GCC for Renesas RX C/C++ Executable Project
C/C++ €S A C/C++ Executable Project for Renesas RX using the GCC for
1 Renesas RX Toolchain.

GCC for Renesas RX C/C++ Library Project
€™ A C/C++ Library Project for Renesas RX using the GCC for
Renesas RX Toolchain.

Renesas CC-RX C/C++ Executable Project
€5 A C/C++ Project for Renesas RX using the Renesas CCRX toolchain.

v,

Renesas CC-RX C/C++ Library Project
€5 A C/C++ Library Project for Renesas RX using the Renesas CCRX toolchain.

@ < Back Finish Cancel

Figure 2-9 Templates for New C/C++ Project Dialog Box
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(3) Enter project information. Click on the [Next] button to continue.
(for e.g. CC-RX executable project, Project name: "Smart_Configurator_Example")
O ®

New Renesas CC-RX Executable Project
Mew Renesas CC-RX Executable Project

( )}
Project name:l| Srnart_Configurator_Example '

Use default location
C\Users\app\e?_studio\werkspace\Smart_Configurator_Example Browse...
Create Directory for Project

default

Working sets
[[] Add project to working sets New...
Select...
I/?) < Back Next > Finish Cancel

Figure 2-10 Creating a New Renesas CC-RX Executable Project

(4) Select the toolchain and RTOS configuration. (for e.g. RTOS: FreeRTOS (with 10T libraries))
e FreeRTOS (kernel only): create a project with FreeRTOS (kernel only).
e FreeRTOS (with 10T libraries): create a project with FreeRTOS (with 10T libraries).
e Azure RTOS : create a project with Azure RTOS (whole package)

e FreeRTOS (with 10T libraries)(deprecated structure): create a project with FreeRTOS loT
libraries (old structure of AWS).

e RI600V4: create a project with RI600V4 Real-time OS. You should install RI600V4 by yourself
before this procedure: https://www.renesas.com/us/en/software-tool/ri600v4-real-time-0s-rx-

family

R20AN0451ES0160 Rev.1.60 Page 11 of 112
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If FreeRTOS or Azure RTOS has not been downloaded, go to procedure (5).
If FreeRTOS or Azure RTOS has been downloaded, go to procedure (7).

-] a X

New Renesas CC-RX Executable Project —

Select toolchain, device & debug settings

Toolchain Settings

Language: ®C OC++
Toolchain: Renesas CC-RX N
Toolchain Version: v3.05.00 v

Manage Toolchains

RTOS:

RTOS Version:

\Azure RTOS
FreeRTOS (kernel only)

FreeRTOS (with loT libraries)

FreeRTOS (with loT libraries)(deprecated structure)
1600V4

Device Settings Configurations

Target Board: | Ci [/] Create Hardware Debug Configuration

Download additional boards.. E1 (RY) =

Target Device: R5F564MLOxFC
[[] Create Debug Configuration

Unlock Devices...
RX Simulator v
Endian: Little v
Project Type: Default E Create Release Configuration
2 < Back Fish el

Figure 2-11 Selecting the Toolchain and RTOS Configuration

(5) Inthe [RTOS Module Download] dialog, select the RTOS package and click [Download].

] o x
RTOS Module Download \
-
Select RTOS modules for download and specify download location H
Title Rev. Issue date Select All
M -
FreeRTOS Kernel 10430108 ) ———
] FreeRTOS Kernel 10.4.3-rx-1.0.7
D FreeRTOS Kernel 10.4.3-rx-1.0.6
D FreeRTOS Kernel 10.4.3-r¢-1.0.5
D FreeRTOS Kernel 10.4.3-r-1.0.4
[]  FreeRTOS Kernel 10.4.3-rx-1.0.3
D FreeRTOS Kernel 10.4.3-rx-1.0.2
D FreeRTOS Kernel 10.4.3-r¢-1.0.1
] FreeRTOS Kernel 10.4.3-rx-1.0.0
< >
Please refer to GitHub for more detailed information of each release
Module Folder Path:
C:\Renesas\.eclipse\com.renesas.platform_download\RTOS | |Browse...|
Cancel

Figure 2-12 [RTOS Module Download] dialog

R20AN0451ES0160 Rev.1.60 Page 12 of 112
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(6) When [End User License Agreement] dialog is displayed, click [Agree].

hereby agree as follows:

1. Definitions.

Source Terms.

piece of Open Source Code

End User License Agreement(Sample Code) b4

END USER LICENSE AGREEMENT ~

This End User License Agreement (this “EULA”) is between you, on behalf of
yourself and the company or other entity on whose behalf you are acting (together,
“you” and “your”) and Renesas Electronics Corporation, a Japanese corporation,
with a principal place of business at 6-2 Otemachi 2-chome, Chiyoda-Ku, Tokyo,
Japan (“Renesas”) and is effective from the date on which you click “1 AGREE.” In
consideration of the mutual promises and covenants herein, you and Renesas

1.1."Open Source Code” means certain free or open source software and other
components incorporated into or bundled with the Software which is subject to the Open

1.2."Open Source Terms” means the terms and conditions that are applicable to a given

1.3."Software” means, collectively, the software In source code, binary or library form,

V]

Figure 2-13 [End User License Agreement] dialog

(7) Select the board, device and debug configuration. Only device supported by the RTOS package can

be selected. Click on the [Next] button
(for e.g. Target Board: RSKRX64M)

<

Toolchain Settings
Language:
Toolchain:

Toolchain Version: v3.02.00

RTOS:

New Renesas CC-RX Executable Project

Select toolchain, device & debug settings

@ C O C++
Renesas CCRX ™

FreeRTOS (kemel only) =7

v

Manage Toolchains...

RTOS Version: v10.0.04

v

Device Settings

Manage RTOS Versions...

Configurations

Target Board: [RSKRX64M

Vl Create Hardware Debug Configuration

Download additional boards...

E1 (RX) ¥

Endian: Little

Project Type: Default

Target Device: R5F564MLCxFC

@ < Back |

[ Create Debug Configuration

Unlock Devices... RX Simulator -

v

[ Create Release Configuration

Next > l | Finish | Cancel

Figure 2-14 Selecting the Device and Debug Configuration

R20AN0451ES0160 Rev.1.60
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(8) Inthe [Select Coding Assistant settings] dialog box, select the [Smart Configurator] checkbox and
click on the [Finish] button.

=] O x ‘

New R CC-RX Executable Project —

Select Coding Assistant settings

[v] Use Smart Configurato

Use Peripheral Code Generator ®

Smart Configurator is a single User Interface that combines the functionalities of Code Generator and FIT Configurator
which imports, configures and generates different types of drivers and middleware modules.

Smart Configurator encompasses unified dlock configuration view, interrupt configuration view and pin configuration view.
Hardware resources conflict in peripheral modules, interrupts and pins occurred in different types of drivers and
middleware modules will be notified.

(Smart Configurator is available only for the supported devices)

Application Code

wv
3
Software Components 3 Cf\)
—&—‘ 5 ‘
oa
[ =
o
-~
o
MCU Hardware
@ < Back I Next > | | Finish ] Cancel

Figure 2-15 Select the Coding Assistant Tool

(9) Wait for completion of project creation.

Progress Information

A0 Smart Configurator cperation in progress

k. " 4

Leading data for Smart Configurater editor...

Cancel

Figure 2-16 Progress of Project creation
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(10) After a new C Project is successfully created, the project will be opened in the Smart Configurator
perspective.

Vi [ Mavgete Seah fojet Rerwsa Views fon Merwssn &1 Viechow bk

Geral Idoematian
Cverview
Videos
> |
What's New
Product Documentation MCU Hardware

S e - : RENESAS

Figure 2-17 Smart Configurator Perspective

R20AN0451ES0160 Rev.1.60 Page 15 of 112



RX Smart Configurator User's Guide: e? studio

2.3 Create a Blinky project.
The following describes the procedure for creating a project using sample project.

(1) Start e2 studio and launch a workspace. After starting, select [File] C [New] 0 [Renesas
C/C++ Project] U [Renesas RX] to activate the project creation wizard.

@ ¢ studio
File | Edit Source Refactor Navigate Search Project Renesas Views Run Window Help
New Alt+Shift+N > l Renesas C/C++ Project >] Renesas Debug
Open File... ~ Synergy C/C++ Project Renesas RA
C2 Open Projects from File System... 4 Makefile Project with Existing Code Renesas RE
Recent Files > [ C/C++ Project Renesas RL78
™ Project...
Close Editor Ctrl+W [ Renesas RX
. i Convert to a C/C++ Project (Adds C/C++ Nature) T
Close All Editors Ctrl+Shift+W . Renesas RZ
& Source Folder
S Tilles &5 Folder Renesas Synergy
Save As... & Source File {

Figure 2-18 Creating a New Project

(2) Inthe project creation wizard, select [Renesas CC-RX C/C++ Executable Project] or [GCC for
Renesas RX C/C++ Executable Project] and click on the [Next] button.

) New C/C++ Project O X

Templates for Renesas RX Project

GCC for Renesas RX C/C++ Executable Project
C/C++ 6 A C/C++ Executable Project for Renesas RX using the GCC for
1 Renesas RX Toolchain.

GCC for Renesas RX C/C++ Library Project
€55 A C/C++ Library Project for Renesas RX using the GCC for
Renesas RX Toolchain.

Renesas CC-RX C/C++ Executable Project ]

€5 A C/C++ Project for Renesas RX using the Renesas CCRX toolchain.

Renesas CC-RX C/C++ Library Project
€& A C/C++ Library Project for Renesas RX using the Renesas CCRX toolchain.

@ < Back Finish Cancel

Figure 2-19 Templates for blinky Project Dialog Box
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(3) Enter project information. Click on the [Next] button to continue.

a8 | X ‘

New Renesas CC-RX Executable Project —

New Renesas CC-RX Executable Project |

Project narne‘.l Sample_Blinky_Project] l

[ Use default location

Working sets

[] Add project to working sets New...

Figure 2-20 Name for blinky Project.

(4) Select C or C++, toolchain, board, device, and debug configuration. Keep RTOS as “None”. Click
[Next]

Note: Blinky project is only available in Renesas boards. (for e.g. Target Board: CKRX65N)

'@
MNew Renesas CC-RX Executable Project —_

Select toolchain, device & debug settings

Toolchain Settings
t Language: . C Cs
Toolchain: Renesas CC-RX

Toolchain Version: v3.05.00

goge
RTOS: None
RTOS Version:
Dawice Settings Configurations
Target Board:§ CK-RXG65M [ Create Hardware Debug Configuration

Do | boards, E2 Lite (FX) 2
Target Device: R5F565MEHSFE .

[] Create Debug Configuration
Il
RX Simulator
Endian: Little e

Project Type: Difault [] Create Release Configuration

Figure 2-21 Selecting the Toolchain, Device, and Debug Configuration
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(5) Inthe [Select Coding Assistant settings] dialog box, select the [Smart Configurator] checkbox and
click on the [Next] button.

(-] ] X

MNew Renesas CC-RX Executable Project —

Select Coding Assistant settings

Smart Configurator is a single User Interface that combines the functionalities of Code
Generator and FIT Configurator which imports. configures and generates different types of
drivers and middleware modules,

Smart Configurator encompasses unified clock configuration view, interrupl configuration
view and pin configuration view.

I conflict in peri dules, i pts and pins d in different
types of drivers and middleware modules will be notified,

(Smart Configurator is available enly for the supported devices)

Application Code

Software Components

&
-J

Jojean8yuo) Yews

MCU Hardware
\aaasaaaaasassasaaaaaaanssl

@ <Back  [[ met> | Finish Cancel

Figure 2-22 Selecting the Coding Assistant Tool

(6) In the [Project template selection] page, select the [Bare Metal - Blinky] checkbox and click on the
[Finish] button.

Mew Renesas CC-RX Executable Project
Choose a project template. f
Project tamplate selection

C O Bare metal project that indudes BSP. This project will initialize docks, pins, drivers and the C runtime

envirenment.

» Bare Metal - Minimal |

Bare Metal - Blinky ]

- G Bare metal project that includes BSP and will blink LED if available, This project will initialize clocks, pins,
drivers and C runtime environment.

@ < Back Next > Cancel

Figure 2-23 Selecting the project template
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(7) After the Project is successfully created, the project will be opened in the Smart Configurator

perspective.
File Edit Mavigate Search Project Renesas Views Run Window Help
B8~ R Q& |Bhces g Smart Configurstor
3 Project Explorer = B & Sample_Blinky Projectschg ¥ = B || 57 MOU/MPU Package = M|
. 7 R € e
=k . infol jol ‘J - " = i »
v 15 Sample_Blinky_Project Overview information Genrate Code Generate Report £ o £

b ncludes ~ General Information o &

sre =
& Sample_Blinky_Project.scfg

Sample_Blinky_Project Hardw .
Gat an gyerview of the features provided

+ [P Developer Assistance T by Smart Configurator. Applicaticn Code

Overview

’ v
7y Videos 3
. } . J Introduction 1 Conflgurator Software Components g C( RENESAS
Browse related v [m]
2 :
— .- _-—
fn What's New & = nossh
=L Check out what's new in the latest release. c D
&}' -
o
=

Product Documentation

d release notes

w
< » || Owerview | Board | Clocks | System | Components | Pins| Interrupts * Legend

B consale W hi @ =0~ > = 0O [% Configuration Problems f§=0
Smart Configurator Output Oitemns.

MB5888012: File generated:s ) A || Description Type

Maseese12:

HMA5RRRRRZ: 'y
MEEREO8B2: File generated:src\sme_gen\genera

interrupt.c
r_smc_interrupt.h o

< >

Figure 2-24 Smart Configurator Perspective

(8) Go to the component page, existing components and setting can be found.

458 *Sample_Blinky Project.sclg =im]
:'] {Zh
L S

Software component configuration Generale Coda’ Garerita Raport

Com... 2y | = 4| 3 Configure L
. : Port selection) (3)
type filter text
~ (& Generic []porTD []roRTt
"3 r_bsp
~ (= Drivers [~ poORT2 [CJeorT3
W L) Dy S
& Config PORT [1PORT4 [_1roRTS
(2) [CIrorT6 Cleort?
[eorts [Cerorta
[CJroriA [CJeorte v

..;1)( >
Overview Board | Clocks Sy.-ﬂl-nPins Interrupts

Figure 2-25 Component setting(1)

Sof —— . %l =]
L7 Lttt Generate Code Generate Report
Compone... g=3 3 1% = ]2 . ~ ~ r SIS
Bl B = @ Unused GPIO (Hin (D 0ut [JPullbup  [CMOS output 2 Output
s
P24
type filter text o P -
@ Unused GPID Ol in (0wt [JPullup  [CMOS output - Output 1
| v & Startup
vi= GTnMir P25
& r bsp i = e L
| v & Drivers O Unused GPIO (U in (@) Qut Pull-up  (CMOS output ~  [Joutput1
~ (= 1/O Ports
- P26
& Config_PORT
® Unused GPIO (O in (30wt [JPullup  [EMOS output - Output 1
p2r
@ Unused GPID Oin (0wt [ Pulbup  [CMOS output ~ Output 1
w
< >

Overview Board  Clocks | Systern | Components | Pins Interrupts

Figure 2-26 Component setting(2)
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(9) Click [src] folder and double click [Sample_Blinky Project.c] file in Project Explore to open the main
function. Sample code will be displayed.

I3 Project Explorer >< = 8 || Sample_Blinky_Project.scfg |€| Sample_Blinky_Project.c < =
=R=T: 3 @l FILE : Sample_Blinky_Project.c[]
v =% Sample_Blinky_Project [Hardy 1? #include "r_smc_entry.h

1 Includes 12
s
14

- smc.gen

[ L.c] Sample_BIinky_Project.c] i;
5;* Sample_Blinky_Project.scfg 17
- Sample_Blinky_Project Hardw 12
@ Developer Assistance 20
21
22
< >

void main(void);
- void main(void)

{
S8 while (1) {
PIN_WRITE(LED6) = ~PIN_READ(LED6);

/* Delay 500 milliseconds before returning */
R_BSP_SoftwareDelay(50@, BSP_DELAY MILLISECS);
}

Figure 2-27 Main function

(10) By connecting computer with target board, user can build this project and debug it on target board to

toggle LEDs.

R20AN0451ES0160 Rev.1.60
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3. Operating the Smart Configurator

3.1 Displaying the Smart Configurator Perspective
To fully utilize Smart Configurator features, ensure that the Smart Configurator perspective is opened. If it

is not opened, select the perspective icon in the upper right corner of the e? studio window:

Goicicesdi |

Figure 3-1 Opening the Smart Configurator Perspective

Open Perspective

O

X

FC/C+ (default)

®%| Code Generator

45 Debug

%’Ja\ra

[L:-\JJa\ra Browsing
‘EgJJava Type Hierarchy
‘L'I_I'ng Kernel
EBRemote Systemn Explorer
5 Resource

= Scripting

g."‘éSmart Configurator
i.E‘:ES}rnerg}r Configuration
&Target Explorer

£ Team Synchronizing
Tracing

R20AN0451ES0160 Rev.1.60
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3.2 Procedure for Operations

Figure 3-2 shows the procedure for using the Smart Configurator to set up peripheral modules and build the
project with the e2 studio. Refer to the related documents on the e2 studio for the operation of the e2 studio.

( Starting the 2 studio )

\ 4

( Creating and loading an e? studio project )

v

(Displaying the Smart Configurator perspective)

\ 4

( 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.

Generating source code )

Refer to chapter 6, Generating ;

Source Code. ’
(

( Creating user programs )

Refer to chapter 7, Creating User

Programs.

A 4

( Building )
( Execution and debugging )

Operations in the e2 studio

R S R R S S R R S Ry,

v AN N N NN NN NN NS NN NN NN SN NN SN BN N SN S N S

Refer to chapter 9, Generating Reports.

~

Device information
Toolchain information

Generating reports \.

/

%

Figure 3-2 Procedure for Operations
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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.

The project file from the Smart Configurator is saved in “project name.scfg”, which is at the same level as the
project file (.project) of the e2 studio.
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3.4 Window

The configuration of the Smart Configurator perspective is shown in Figure 3-3, Smart Configurator
Perspective.

(2)

S Smart Conligurator Eampiescly »

L . L ©
Overview information Ganmstn o Gonaests gt

= Ganaral Informatien
Overview

Getan o aterns onicd by St Combigurston

Videos

What's New
Oeck out e i the otest e

Sow a8

RENESAS

Product Documentation

Figure 3-3 Smart Configurator Perspective

1) Project Explorer

2) Smart Configurator view

3) MCU/MPU Package view

4) Console view

5) Configuration Problems view
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3.4.1 Project Explorer
The structure of the folders in the project is displayed in a tree form.

JUU
I
0

i Project Explorer X —]
v =% Smart_Configurator_Example
! Includes
v (2 src
¥ =5 smc_gen
= general
= r_bsp
= r_config
= r_pincfg
[ Smart_Configurator Example.c
6% Smart_Configurator_Example.scfg
= Smart_Configurator_Example HardwareDebug.launch

(?) Develo per Assistance

Figure 3-4 Project Explorer

When the Project Explorer is not opened, select [Window] O [Show View] O [Other] from the e? studio menu
and select [General] [ [Project Explorer] on the opened [Show View] dialog box.

3.4.2 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.

File Edit Mavigate Search Project RenesasViews Run Window Help

B R~ - Q & BB+ ! Smart Configurator

= [T Smart Configurator Bxamplesclg < = Ha

. &

& a— . ol = [

Overview information Generate Code Generate Report [l

©| + General information o &¢
4 Overview

Get an overview of the features provided by Smart Configurator

Videos Application Code

Software Components

What's New

D
p—

Check out

Seeall

Jojen8yuo) pews

MCU Hardware

~ Current Configuration

Selected board/device: RSFS64MLCxFC (ROM size: 4Mbytes, RAM size: 512KB, Pin count: 176)
Generated location (PROJECT_LOCV): | srcvsme_gen Edit...
Selected components:

Component Version Configuration
© Board Support Packages. {r_bsp) 7.42 r_bsplused)

Overview Board | Clacks | System Components Pins| Interrupts

Figure 3-5 Smart Configurator View

When this view is not opened, right-click on the project file (*.scfg) in the Project Explorer and select [Open]
from the context menu.
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3.4.3 MCU/MPU Package view
The states of pins are displayed on the figure of the MCU/MPU package. The settings of pins can be
modified from here.

Three types of package view can be switched between [Assigned Function],[Symbolic Name] and [ Board
Function]. [Assigned Function] displays the assignment status of the pin setting, and [Board Function]
displays the initial pin setting information of the board. [Symbolic Name] displays the symbolic name
information of the pins. The initial pin setting information of the board is the pin information of the board
selected by [Board:] on the [Board] page (refer to "chapter 4.1.1 Selecting the board” and “chapter 4.5.6 Pin
setting using board pin configuration information”).

T —

RENESAS

RENESAS

TR

RX64M RX64M

R5F564MLCxFC RSF564MLCxFC

P R I T W14

RENESAS

RX64M

RSFS64MLCXFC

Figure 3-6 MCU/MPU Package View

When this view is not opened, select [Renesas Views] [J [Smart Configurator] O [MCU/MPU Package] from
the e? studio menu.
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3.4.4 Console view

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

S Console = EE @By Oy =0
Smart Configurator Output

s uwuwLs § Al ek AS WS OApIISw TU D1 Ao iAo

Meseeeeel: Pin 111 is assigned to ET1_TX_ER o)

M@5eeeeel: Pin 149 is assigned to ET1_ERXD3
Meseeeeel: Pin 152 is assigned to ET1_ERXD2
Me5eeeeel: Pin 155 is assigned to ET1_ERXD1
M@5eeeeel: Pin 157 is assigned to ET1_ERXD@
Meseeeeel: Pin 144 is assigned to ET1_RX_ER
Meseeeeel: Pin 161 is assigned to ET1_COL
M@5eeeeel: Pin 32 is assigned to ET1_MDC
Meseeeeel: Pin 33 is assigned to ET1_MDIO
Me5eeeeel: Pin 159 is assigned to ET1_LINKSTA

Figure 3-7 Console View

When this view is not opened, select [Window] 0 [Show View] [ [Other] from the e? studio menu and select
[General] (1 [Console] on the opened [Show View] dialog box.

3.45 Configuration Problems view

The Configuration Problems view displays the details of conflicts between pins.
[# Configuration Problems &2 » ¥ =8
0 items
Description - Type

Figure 3-8 Configuration Problems View

When this view is not opened, select [Renesas Views] [J [Smart Configurator] [ [Configuration Problems]
from the e? studio menu.
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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 board

Click on the [ ™ '] button to select a board.
By selecting a board, the following settings can be changed at one time.

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

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

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

imported.

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

possible to select alliance partner boards.

Depending on the board selected, the device will change, device change is reflected to the target device of

e? studio project. It is the same with the procedure of " chapter 4.7 MCU migration feature".

£ Smart_Configurator_Example.scfg = =

&l =]

Device selection Generate Code Generate Report

. . A
Device selection [

Board: 'RSKRX64M (1.00) VQ
Device: R5F564MLCxFC

Download more boards...

Overvie Clocks System|Components| Pins| Interrupts
Figure 4-1 Selecting the Board

R20ANO451ES0160 Rev.1.60
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4.1.2 Exporting board settings
Follow the procedure below to export the board settings.

(1) Click on the [ B (Export board setting)] button on the [Board] tabbed page.
(2) Select the output location and specify a name (Display Name) for the file to be exported.

& Smart_Configurator_Example.scfg & - B

Device selection o -
Generate Code Generate Report
Device selection
Board: RSKRX64M (1.00) V| @

Device: R5F564MLCxFC

Download more boards...

Overview Board| Clocks| System|Components|Pins Interrupts

Figure 4-2 Exporting Board Settings (bdf Format)

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

(1) Click onthe [ 43 (Import board setting)] button and select a desired bdf file.

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

& Smart_Configurator_Example.scfg & ==
Device selection Fﬂ -
Generate Code Gerzﬁate Report
~
Device selection u"

) 2
Board: ' RSKRX64M (1.00) ~
Device: R5F564MLCxFC

Download more boards...

Overview Board|Clocks System|Components | Pins Interrupts

Figure 4-3 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)
()
®3)

(4)
(5)
(6)

Specify the VCC voltage.

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

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

When using the PLL circuit, select the clock source for the PLL.

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

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

# Smart_Configurator_Example.scfg &

Clocks configuration

FlashiF clock (FCLE)
60 {MHz)

eriphral madule dock (PCLEC)

{MHz)

Peripheral module ¢

External bus clock (BCLIG

120 (MHz)

CANMCLK/CACMOLE
24 {MHz)

O e ) — (6)
Frequency Division SCKCR (FCK[3:0)
| — x4
xl -
(2) v Ehain clock ) o SCKCR (KCK[3:00)
Frequency Multiplication 5 . 5
Oscillation source: | Resonator - 100 7 ( )
SCKCR (PCKA[I0])
Osaillation wait time SCKCR (PCKB(3:00)
SHA0 {us) {Actual vatue: 10000) -
SCKECR (PCKEC[300)
= - —
L
Sub-clock SCKER [PCKD{3:0)
1 x4 E—
|4 SCKCR (BCK{3:0])
=T 12 {\J
/16
HOCO elack SCKCR2 (UCK]30)
LOCO clock
[
IWDT-dedicated clack
Overview Boarg Fystemn Components Pins Interrupts
Figure 4-4 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.

5 *smart_Configurator_Example.scfg =0 m =
%
tem configuration O = | [F = e
e 2 Generate Code Generate Report ki = - 4] Assigned Function

3
~ On-chip debug setting

Debug interface setting
I ITAG (Trace)

() Unused CIFINE

I8 is controlled for mode-settings by ermulator

Mote: The using of PCT/UB may have a mitation, because PCT/URB is ¢

* Legend

Overview Board Clocks | System  Components | Pins | Interrupts

2 Consale xbiB =0~ = 0O [% Configuration Problems % =i e ]
Srnart Confi 0 items
~ | Description Type

: Pin 19 is assigned to XCIN
MEseesals: Pin 28 is assigned to XCOUT
Meseesals: Pin 22 is assigned to XTAL
Maseesals: Pin 24 is assigned to EXTAL
Meseesgls: Pin 38 is assigned to TMS
Ma5eeeals: Pin 31 is assigned to TDI

Figure 4-5 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 Examplescfg 2

Software component configuration

% &
Generate Code Generate Report
Components B ® 3 ¥ Configure @
%

zifie i X Components tree
v (= Startup

~ & Generic

@ r_bsp

Overview Board|Clocks System Pins| Interrupts

Figure 4-6 [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.

i Smart_Configurator_Fxample.scfg

Software component configuration J -

Generate Code Generate Report
Components Fl # 3¢ ¥ Configure

O]
(1)
x
v (= Startup
v & Generic

& r_bsp

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

Figure 4-7 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].

Q New Component O x
Software Component Selection |
Select component from those available in list
Category |All 2
Function |All 2
Filter |
Components - Short Name Type Version A
1 SD Mode SDHI Driver r_sdhi_rx Firmware Integra... 2.11
1 Serial Sound Interface driver. r_ssi_api_rx Firmware Integra.. 2.03
ﬁSilee |1IC Drivgr. r_sci_iic_rx Firmware Integra.. 2.70
(2) I H Single Scan Mode S12AD l (3) Code Generator 250
B Smart Card Interface Mode Code Generator 1.12.0
B 5PI Clock Synchronous Mode (3-wire me... Code Generator 1.12.0
Hspi Operation Mode (4-wire method) Code Generator 1.10.0
N TAnAn a1 i mAne TaToa mv s Fre e ann v
Show only latest version
Hide items that have duplicated functionality
Description
This software component generates two units (unit O, unit 1) of an on-chip 8-bit timer (TMR) module
that comprise two 8-bit counter channels, totaling four channels.
Download the latest FIT drivers and middleware
Configure general settings...
(4)
‘:2‘:‘ < Back l Next > l Finish Cancel

Figure 4-8 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. S12AD0).

(7) Click on [Finish].

B8 New Component O X

Add new configuration for selected component |

Single Scan Mode 512AD
Configuration name: ) Config_512AD0 |

Resource: (6) S512AD0 “

5 (1)
(‘_?/' < Back Mext > Cancel

Figure 4-9 Adding a Component
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RX Smart Configurator

442 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 § 2 v
ag

type filter text

v [= Startup
w = Generic
& rbsp
v [= Drivers
v [= A/D Converter
- Config S12AD0
@
w [= Communications
& r_ether_rx
& r_gspi_smstr_nc

Figure 4-10 Removing a Software Component

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

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

SRk

Components PT] 2]

type filter text
v Startup
v (= Generic
@ rbsp
v Drivers
v =4 couaca
@ Config_S12AD0
(1) @ Config_S12AD1
v (> Communications

@ r_ether rx
& 1_qspi_smstr_rx

Figure 4-11 Removing Software Components

(Remove

Source files generated for this component are not removed from the e? studio project tree. After generating
source code by clicking [ J (Generate Code)] icon, the source files generated for removed component will

be removed from the e? studio project tree.
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443 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

= 2w Configure

(1)ﬁ£ #® Show by Component View
-.[ 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.

2)

o Smart Configurator_Example.scfg

Components

Vodtage detection cincuit

Clock frequency accuracy measurement circuit

Low power consumption

Buses

Interrupt controller wnit

DMA controller

Data transfer controller

Event link controller
Mutti-function timer pulse unit 3

Port ocutput enable 3

16-bit timer pulse unit
Programmable pulse generator
8-bit timer

Compare match timer

Compare match timer W

2 Serial communications interface

12C bus interface

Serial peripheral interface (RSP1)
Realtime dlock

Watchdog timer

Independent watchdog times

= CRC calculator

Remote control signal receiver

12-bit A/D converter

512AD0

S12AD1

Data operation circuit

* Dthers

/O Ports

Figure 4-13

Software component configuration

eadl% = 5 3 - Configure

® 8 New Component m] x |

Software Component Selection i

Select component from those available in list

Filter
Companents Short Name Type Version
8 Continuous Scan Mode 512AD Code Generator 1.130
8 Group Scan Mode S12AD Code Generator 1.120

# Single Scan Mode 512AD (3) Code Generator 250
<

1] Hide items that have duplicated functionality
Description

This software component provides single scan mode configurations for 12-Bit A/D Converter which
the analog inputs arbitrarily selected are converted for only once in ascending channel order.

i < Back Next > L Finish Cancel

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_S12ADO0).

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

a. Select ANOOO.
b. Select [A/D conversion start trigger pin] under [Conversion start trigger setting].
c. Click on [Advance setting] to expand the view.

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

@ Smart_Configurator_Example.scfg

Software component configuration
Components #3 ¥ Configure

- Basic setting
type fifter text

Note
¥ @ Startup = i < 3§ A s o
sing th it A/D converter unit 0, do not use the P40 to P47, PO3, POS, and POT pins as output pi
& Genefic
F d P
& o bsg
As Dvivars Analog input mode satting
| et | Double trigger mode
(1) = Config 512AD0
Anabog input channel setting
(2) a. Banooo [ anoo1 [ anooz ] an0o3 ANDO4
[ anpos [] Anpos [[] anoo7

Conversion start trigger setting

Start brigger saurce
(2) b IA."L) conversion start trigger pan \']
—

Interrupl satting

[ Enabile AD conversion end interrupt (S12ADI)  Priority  Level 15 (highest) ~

(2) . Castansessng )

Add/Average AD value setting
AMNDOD

Self diagnosis setting

Mode Unused

Disconnection detection assist setting

Charge setting (2) d lU-sthrqc l

Period 2 ADCLK

bo] M-

Owerview Board Clocks System Components| Pins Interrupts

Figure 4-14 Setting of 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 [ ¥ Generatecode ] icon changes the icon to
[ ceneratecode ] and disables code generation for the CG configuration.

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

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

Follow the procedure below to change the resource for an existing software component.
(1) Right-click on a CG configuration (for e.g. Config_S12AD0).
(2) Select [Change resource] from the context menu.

Components =

[
i
]

-
al

type filter text

v [= Startup
w [ Generic
& rbsp
w [= Drivers
v A0 Converte

w [= Co « Generate code

@
:

# Remove

|E1£| 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.

B Resource Selection O X
Resource Selection
Select resource from those available in the list
Resource: |S'\?_AD'I V|
(?:' < Ben:(.4) | 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.
(6) Check the portability of the settings.

(7) Select whether to use the listed or default settings.

(8) Click on [Finish].

Resource Selection [m] >

Configuration setting selection

Configuration setting list

Confirm setting for resource changel@ Use setting below () Use de‘FauItl

6)Sett|ng Value Portable ™
Double trigger mode Unuse Yes
ANODD Use Yes
ANODT Unuse Yes
ANDDZ Unuse Yes
ANDD3 Unuse Yes
AMNDD4 Unuse Yes
ANODS Unuse Yes
ANODE Unuse Yes
ANODT Unuse Yes
Start trigger source A/D conversion start trigger...  Yes v
< >

® < Back MNext >(8) - Cancel

Figure 4-17 Checking the Settings of the New Resource

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

& Smart_Configurater_Example.scig &

Software component configuration Giirats Coide
Components "5 @B T Configure A
L = =
= Basic setting
type filter test
- - Hote
: I_UP . Wher g the 1 converter (unit 1), we recommaend nat using ports 02, 01, 00, port %, port [, and port £ as output ports
¥ & Generic =
1 bsp Analog input made setting
| = & Drivers [ Double trigger mode ] Extend analog input made
~ iz A/D Converter o | T
« Config_$12AD0 r.m og inpul |d.nn|. setting : ]
[ anoo L anio [Jant0z [Janos [Jantoa
I An105 ] an106 L] an107 [lanios ] an109
[CJanto Clanin [Clani12 [Jan113 [CJan114
[anr1s [lanne Llanir? [lantia [Jant1a
Cantz0 O Ternperature sensor output [ Internal raference voltage
Conversion start trigger setting
Start trigger source
AfD conversion start trigger pin bt
Interrupt setting
[+ Enable AD conversion end interruptfS12ADIT  Priority  Level 15 (highest) ~
= Advance setting
AddfAverage AD value setting
[ ani00 AN101
5
mpe
Self diagnosis setting
Mode Unuzed v
w
. M x >
Overview Board Clocks System Components Pins Interrupts
Figure 4-18 Resource Changed Automatically
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To change the configuration name, follow the procedure below.

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

Components = ::: -
W W
type filter text
v [= Startup
w [= Generic
& rbsp

w [ Drivers

= A/D Converte
®)

v [= Co & Generate code

'f Change resource

[ 4

# Remove

= 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.

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

(2) Click the [Download the latest FIT drivers and middleware] link in the [Software Component Selection]
page of the [New Component] dialog box to download a FIT module.

& New Component m X

Software Component Selection |

Select component from those available in list

Category All ~
Function All 4
Fiter | FIT modules are not available for sefection |

Components Short Name Type Version #

B 8-Bit Timer Code Generator [ 1.10.0

8 Buses Code Generator 1.11.0

8 CRC Calculator Code Generator | 1.11.0

% Clock Frequency Accuracy Measurement .. Code Generator 1.11.0

B8 Compare Match Timer Code Generator 23.0

# Complementary PWM Mode Timer Code Generator 1.11.0

## Continuous Scan Mode 512AD Code Generator 1.13.0

8 D/a Converter Code Generator 1.11.0 v

= | —

[+ Show only latest version
[+] 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) module
that comprise two 8-bit counter channels, totaling four channels.

(2) Il gwnload the latest FIT drivers and middleware I

Configure general settings...

Back Next > Cancel

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. To register as a new user, click on the [About My Renesas] button.

B8 My Renesas b e

My Renesas

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

Email Address: | |

Password: | |

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

About My Renesas Cancel

Figure 4-21 Login to My Renesas
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(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.

) [ — o x
a [ w | Comgenemt
| Software Component Selection #
FIT Module Download pur St component Ircem those svslable in it
Select the FIT madules for download
oy b0 FIT modules are now:
Tite Document No. Rev. Issue date Selact All o available for selection
(3) RX Fanily RX Driver Package Ver.. ROTANSB26E/0129  Rev.129  2021-04-08 ———T = - —

(3)Fih9r9d: s Ol eE
Module Folder Path: 4)
CAFITMadules |
(5) ;
|__Downioad | Caneel [=
Figure 4-22 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].

& New Component O x |

Software Component Selection r

Select component from those available in list

Category  All v
Function Al il
Filter

Components Short Name (3) ot Version A
la: Ethernet Driver. l r_ether_rx 1.23

£ Flash API for RX100, RX200, RX600. and . r_flash_ne Firmware Integra.. 5.10
# Clock Synchronous Control Module for S... r_flash_spi Firmware Integra.. 3.30
# FS1015 Sensor Middleware rfs1015_x Firmware Integra.. 1.00
4 FS2012 Sensor Middleware r_fs2012_rx Firmware Integra.. 1.03
8 FS3000 Sensor Middleware 1_fs3000_rx Firmware Integra... 1.00
# HS300x Sensor Middleware r_hs300x_rx Firmware Integra.. 1.23
8 HS400x Sensor Middleware r_hs400%_nc Firmware Integra..  1.01
8 Unsigned 32-bit circular buffer library. r_longg Firmware Integra.. 2.00
# Control Low Power States, rlpe_rx Firmware Integra.. 2.30
3 MEMDRYV Driver r_memdrv_rx Firmware Integra.. 1.05
#3 MMC Mode MMCIF Driver r_mmaif rx Firmware Integra..  1.10
{8 081203 Sensor Middleware r_ob1203_rx Firmware Integra.. 1.01
3 PDC driver r_pdc_mx Firmware Integra... 2.06
& PTP Light Driver r_ptp_light_rx Firmware Integra.. 1.14

PTP Drive r_ptp_rc inmware nteara 117

QSPI Clock Synchronous Single Master C_J r_qspi_smstr_rx Firmware Integra.. .21 v

[w] Show only latest version
[v] Hide items that have duplicated functionality
Description

Dependency : r_bsp version(s) 5.52
The Ethernet fit module provides a method to send and receive Ethernet / IEEEB02.3 frame using
Ethernet controller (ETHERC), Ethernet DMA controller (EDMAC).

Download the latest FIT drivers and middleware

Configure general settings.

(4)
(? < Back Next Cancel

Figure 4-23 Adding FIT Modules
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Download and import FIT sample project

When the FIT driver or middleware icon is [‘a' ], you can download the sample project.

(1) Select the FIT driver or middleware of the [ﬁ;'] icon and select [Download and import sample
projects] from the right menu. (for e.g. CMT)

& Smart_Configurator_Examplescfg &

Software component configuration

enerate Code Generate Report
Components = @ % ¥ Configure @
b Property Value
type fiter text | |¥ ® Configurations
< & Startup ~

# CMT interrupts pricrity level
~ & Generic

® 1 bsp
| > & Drivers

¥ & A/D Converter

& Config 512401
= Communications

& r_ether_no

& r_gspi_smetr_rx

* @ Middleware
~ & Generic
% 1_byteg

Change version..
% Remove
Reset to default

I Download and import sample projects [ IJ

v

Cwverview Board Clocks System Components Pins Interrupts

Figure 4-24 Download and import sample projects

(2) The sample code is displayed on the [Application Notes] tab of the Smart Browser, so select [Sample
Code (import projects)] on the right menu.

[£) Configuration Problems | @ Smart Browser 53 o 50 3P | | ¥ = O
Last updated: 2019/01/15 at 17:50:49 J5T

Context Help  User's Manual  Technical Update | Application Notes §Tool Mews  Motifications

1 matches (filtering)

Device: R3F364MLC(RXB4M)

Jitle Document... Rev. Issue Date Sample Co.. Remarks
UFDATED  RX Family CMT Module Using Firmware Integration Technology IRO1AN135... Rev.3.31 2018/11/16 available
Open
Sample Code (import projects)
Property
< >
Figure 4-25 Sample Code (import projects)
(3) Specify the save destination of the sample code and click [Save].
B save as ®
« v 1~I <« Local Disk (C:) » Renesas » eZ_studio » Downloads vlC) Search Downloads 2
Organize » New folder Ez -
D Music A MName - Date medified Type Size
= Pictures
No items match your search.
I8 Videos ’
¥ ia Local Disk (C:)
¥ Network
v
File name: | an-r01an1836ej0321-rx-timer.zip ~
Save as type: | %F ~
A Hide Folders | Cancel

Figure 4-26 Sample code save destination
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(4) When [End User License Agreement] dialog is displayed, click [Agree].

End User License Agreement (Sample Code) *

END USER LICENSE AGREEMENT ~

This End User License Agreement (this “EULA”) is between you, on behalf of yourself and the company or
other entity on whose behalf you are acting (together, “you” and “your”) and Renesas Electronics Corporation,
a Japanese corporation, with a principal place of business at 6-2 Otemachi 2-chome, Chiyoda-Ku, Tokyo,
Japan (“Renesas”) and is effective from the date on which you click “| AGREE.” In consideration of the mutual
promises and covenants herein, you and Renesas hereby agree as follows:

1. Definitions.

1.1.*Open Seource Code” means certain free or open source software and other components incorporated into or

bundled with the Software which is subject to the Open Source Terms.

1.2.*Open Source Terms” means the terms and conditions that are applicable to a given piece of Open Source Code
1.3."Software™ means, collectively, the softiware in source code, binary or library form, including all contents thereof,
downloaded by you in cennection with this EULA, including all upgrades, medifications and updates provided to you, if v
any, and all derivative works of software (“Derivatives™). and any materials, related to the Software made available by

BesuiEe

Figure 4-27 [End User License Agreement] dialog

(5) If the [Select import package] dialog is not displayed, go to procedure (6).
If the [Select import package] dialog box is displayed, select the package to import and click [OK].

Select import package *
Import package ~

rD1an135f:-EJD331 - tlmer\FITDemos\cmt demo rser‘l131|p

-r01ani 3569J0331 -t mer\FITDem o s\cmt demao_ rserﬁSn 2m.zip
-r01an1856ej0331-re-timer\FITDemos\emt_dema_rskrd Tm.zip

Select import package ot

Import package | an-r01an1836ej0331-ne-timer\FITDemeos\cmt_dermo_rsknfdm.zip ~

Figure 4-28 [Select import package] dialog
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(6) When the [Import] dialog of the project appears, select the project and click [Finishl].

& import m] X

Import Projects

Select a directory to search for existing Eclipse projects.

() Select root directory: Browse.
(®) Select archive file: emos\cmt_ demo_rskix6dm.zip g Browse...
Projects:
~] emt_demo_rskrx64m_gce (cmt_demo_rskrx64m_gcc/) Select All
cmt demo _rskrx64m (cmt demo rskrx64m,
Deselect All
Refresh
Options
Search for nested projects
‘,\"JJF'TT§ Into workspace
[[] Close newly imported projects upon completion
[ Hide projects that already exist in the workspace
Working sets
[[JAdd praject to working sets New...
Select

Figure 4-29 Import project

(7) Itis added to [Project Explorer] , and import of sample project is completed.

i Project Explorer 3 s = O

W 17‘5 cmit_demo_rskrcddm
;‘f;? Binaries
[ Includes
= demo

= HardwareDebug
= r_config
= emt_demo_rskretdm HardwareDebug.launch
custom.bat
=| makefile.init
v = Smart_Configurator_Example
[}t Includes
2 src
=| Smart_Configurator_Example HardwareDebug
155 Smart_Configurator_Example.scfg

=

Figure 4-30 Addition to Project Explorer
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449 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_Examplescig &

Software component configuration

nerate Cade nerate Repont
Components # 3 * Configure @
Lot Property Value .
type filter text v @ EIHERC
v & Startup (- @ ETHERCOMII v )
¥ & Generic ~ ETO_TX_CLK Pin 4 Used
w rbsp ~ ETO_RX_CLK Pin Ased
¥ & Drivers ~ ETO_TX_EN Pin 4 Used
¥ & Communications ~ ET0_ETXD3 Pin 4 Used
~~ ETO_ETXD2 Pin ¥ Used
& r_gspi_smstr ~ ETO_ETKD Pin ¥ Used
» = Timers = ETO_ETXDO Pin # Used
% remt ~ ETO_TX_ER Pin # Used
~ = Middleware ~ ETO_RX_DV Pin ¥ Used
¥ & Generic ~~ ETO_ERXD3 Pin “sed
% r_bytag = ET0_ERXD2 Pin Y Used
~ ETO_ERXD1 Pin 4 Used
= ETO_ERXDO Pin ¥ Used
~ ETO_RX_FR Pin ¥ Used
~ ETO_CRS Pin ¥ Used
= ETO_COL Pin ¥ Used
~ ETO_MDLC Fin lsed
~ ETO_MDIO Pin 4 Used
\ e LT LINKSTA Py Slzed )
~ ETO_EXOUT Pin Used
= ETO_WCIL Pin Used W
Overview |Board Clocks Systern Components | Pins Interrupts.
Figure 4-31 Pin Settings for r_ether_rx
# Smart_Configurator_ Examplesely
Software compeonent configuration J Fode Goaiske Repor
Components 03 v Configure @
ok Property Value
fype filter text ~ & Configurations
v i Startup ® Use FIT 4 Used
v i Genetic # Lse QSPIl Channel 0 4 Used
w r_bsp # Enable debugging information Unused
~ @ Drivers # SPTI0 Interrupt priority level Level 10
v & Communications # SPRID Intesrupt priority level Level 10

ber o
¥ &= Timers
% remt_rx
¥ i Middleware
¥ & Generic
% r_byteg

¥ © Resources
@ ISPl

¢

@ QsPI0

~

[AE 4F 3% 4

Crverview Board Clocks System Companents Pins | Intermupts.

Figure 4-32 Pin Settings for r_qspi_smstr_rx
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4.4.10 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 that you want to change version.

& Smart_Configurator_Examplescfg &

Software component configuration

Components = ® 3 ¥ Configure @
bt Property Value
type filter e ~ @ Configurations
~ = Slartup # Use FIT  Used
~ & Generic # Use (15P1 Channel 0 ¥ Used
® 1_bsp # Enable debugging information Unused
¥ = Drivers # SPTIO0 Interrupt priority level Level 10
» = Communications # SPRID Interrupt priority level Level 10
@ 1_ether_rx ~ @ Resources
& 1_gspi_smstr_rx
v & Timers l Change version... | '
% remt_rx % Remove - I
~ & Middleware Reset to default
> & Generic .
% r_byteq i A s _

Macro definition: Q5P| SMSTR_CFG_USE FIT
Specify if FIT modules are used.

Overview Board |Clocks System Components| Pins| Interrupts

Figure 4-33 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.

o

| B8 change Version (]
| Version Selection

Select available version

| Component name: | r_gspi_smstr_rx

| Current version: 1.10

| Available versions:}|1.14

(1.13
11.12

Figure 4-34 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].

Q Change Version

Setting Overview

The following settings will be added or removed

Setting

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

Status

Added
Added
Added
Added
Added

@ < Back

Next >

Cancel

Figure 4-35 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].

Q Change Version

i Confirm to change version and proceed to generate code
o

Figure 4-36 Confirm version change

(7) The FIT software component version is changed. Code generation is executed automatically.
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4411 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 4.4.10 Version change of FIT software component” to change to an available

version.

% *Smart_Configurator_Examplescig
Software component configuration

Components # 3 T Configure

type filter taxt
Sartup
~ = Generic
& r_bhsp
v & Drivers
» & Communications

giber o
= 1 gspi smstr

w & Timers
W remtx # Remove

& Middleware tesot t

~ i Generic

W r_byteg

Owverview Board |Clocks | System Companents Fins| Interrupts

Figure 4-37 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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4412 Setting the RTOS Kernel
The following describes the procedure for setting the FreeRTOS Kernel.

For Renesas FreeRTOS, refer to Renesas FreeRTOS related documentation.
(1) Select [FreeRTOS_ Kernel] in the component tree.

(2) Parameters corresponding to the RTOS kernel are displayed in the Configure panel, and configuration
settings can be changed.

(3) Description of the parameter selected in the Configure panel and the corresponding macro definition
are displayed in this area.

&% Smart_Configurator_Example:sclg =1
2 0| — &
P 9 Generate Code Generate Report
Components Puidlt B @3 v Configure o &
@) = 2
e flter te # Tick hook 7| Enable
¥ (& Startup #
v Generic *
& ibsp # The frequency of the RTOS tick intermupt ( TickType_t ) 1000
v @& RIOS # The size of the stack used by the idle task unsigned short ) 140
(2 RIOS Kemel # The configTOTAL HEAP_SIZE N 8
(l) & FreeRTOS Kemel ®
v iSO # The maimum permissible length of name

@ FreeRIOS Object # Use trace facility

# Use 16bit ticks

# Run time statistics Disable

# Check for stack overflow Check by tick vahie and stack pointer
# Recursh utex functionality ¥/ Enable

# Qu try size o

# The { failed function

©)

Overview |Board Clocks System Components | Pins | Interrupts.

Figure 4-38 Settings for FreeRTOS_Kernel
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4.4.13 Creating the RTOS Obiject
The following describes the procedure for setting the FreeRTOS Obiject.

(1) Select [FreeRTOS_Object] in the component tree.

(2) Configuration Tabs corresponding to the RTOS objects are displayed in the Configure panel. Select a
tab corresponding to the object you want to create.

(3) Click on the [+] button to create a new object. Click on the [-] button to remove an object.

(4) Use text boxes and combo boxes to change the object setting.

458 *Smart_Configurator_Example.scfg = A
. %
Software component configuration Generate Code Generate Report
Components PrT) ] - 4| 3¢ v Configure ) |Gl
. - (2) |Heap Estimation Tasks  Semaphores Queues Software Timers Event Groups Stream Buffers Message Buffers I
type filter text
+/-| Initialize Task Code Task Name Stack Size Task Hﬂnd\er(4)’-‘arameter Priority Heap Usage
v & Startup (3) Olenelstart v | task 1 task 1 512 NULL NULL 1 2160
v (= Generic 0
@ rbsp —J
v (= RTOS

~ [ RTOS Kernel
& FreeRTOS_Kernel

¥ (= RTOS Object
1) W FreeRTOS_Object

< >

Overview Board Clocks | System | Components Pins | Interrupts

Figure 4-39 Create FreeRTOS_Obiject
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4.4.14 Setting the RTOS Library
The following describes the procedure for setting the FreeRTOS Library.

(1) Select a library under [RTOS_Library] folder in the component tree.
Note: The RTOS Library is only available for “FreeRTOS (with 10T libraries)” project.

(2) Parameters corresponding to the RTOS Library are displayed in the Configure panel, and
configuration settings can be changed.

(3) Description of the parameter selected in the Configure panel and the corresponding macro definition
are displayed in this area.

i Smart_Configurator_Examplescfg =

Software component configuration Gt

Components med 43 ¥ Configure

®

. (2) Praperty Value
type filter toxt i - @ Configurations
& r_flash_rx | # Number of jsmn tokens 64
» &= Communications # The JSON key “dlientToken”

W r_ether_rx # ShadowConfigUNIOUE_CLIENT Disable
¥ rsdm

~ & Middleware
v = Generic
% r_byteq
~ & RIOS
~ & RTOS Kernel
@ FreeRTOS Kernel
o RTOS Object

& RTOS Library
& AWS _device shadow _
& AWS_ggd (3) Macra definition:shadowConfig/SON_ISMN_TDKENS
« AWS_matt Mumber of jsmn tokens to use in parsing
e AWS _secure_socket
& AWS._tep_ip

w |

Overview Board Clocks System Components| Pins| Interrupts

Figure 4-40 Settings for RTOS Library
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4.4.15 Configure Analog Front End component

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

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

e Easy checking analog multiplexer connection

This chapter will describe how to use analog multiplexer connection:

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

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

i smarn_Configurator_Example.scfg
Software component configuration

Components = ¥ 2 T Configure ~

L
- = Basic setting
type filter text

Analog input channel setting
~ i Startup A =
i
¥ & Generic

* r_bsp _ Channel 1

| & Drivers L | Channel 2
~ & A/D Converter ; Channel 3

& Config_AFE || Channel 4

« Conlig_DSADO [ channel 5

AY AT Canverter aperation valtage setting
(®) 3.6¥ to 5.5V (High precision) 127V 1o 5.5V

AF AT Converter operation mode setting

(®) Normal mode ) Low-power mode

Cperation clock setting

QOperation dock PCIKE /8 - 4.000 (MHz)
The aperation dock can be set from 3.44 MHz to 4.56 MHz. Please set the operation clack within the range

Conversion start lrigger setting

Chart trimmar rosieen Cathararn trinmar w
it 7 >

Overview Board | Clocks System Components Pins Interrupts

Scroll down
& Smart_Configurator_Example.scg ¢

Software component configuration G :.’:.. e G

Components =5 E® Channel setting -

= Channel 1 Channel 2 Channel 3 Channel 4 Channel 5

Analog input setting

| ¥ & Startup ~
v & Generic Positive input signal AIMT e
& _bsp o i
| O Megative input signal JAING

¥ & A Converter Reference input AVCCO/AVSS0 i
& Config_AFE o
« Config DSADO

Amplifier setting
Amplifier selection Unused

Positive buffer amplifier

A A/D conversion setting

AJD comversion made Mormal operation b

Data format Two's complement »

MDY conversion number Exponential operation mede (the number of A/D conversions is from 1 to 8032) + 1w
¥l >

Overview Board | Clocks Systemn Components| Pins: Interrupts

Figure 4-41 Config_DSADO Setting
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(3) Select [Config_AFE] from the Components Tree. In the [AFE setting] tab, change the [Bias output
setting] as follows:

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

& Smart_Configurator_Example.scg &

Software component configuration Giriirate Code Ganbate Ruiian
Components ¢ <3 ¥ Configure @ -~
w3

Setting  Analog pins’ connection
type filter text
Note

-

= Startup -
~ & Generic

® r_bsp Bias outpul settin
|~ @& Drivers Enable bias voltage outpu

AING = AINT1 pins conversion accuracy will be degraded if set the same pin in $12AD.

v & A/D Converter ] AIND pin cutput ] AIN1 pin cutput
« Config_AFE [ AaIN2 pin output (2] :NNJ pin output
& Config_DSADO ] AIN4 pin output LT AINS pin eutput
(] alNg pin cutput Clang pin cutput
Claing pin cutput (] aing pin cutput
C]amio pin output ] AINt1 pin output

Excitation current output setting
[_] Enable excitation current cutput

2-thannel output mads
50 uA

Output disabied

N y Cutput disabled ~

Owerview Board |Clocks | System Compenents | Pins | Interrupts

Figure 4-42 Config_AFE setting

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

% Smart_Configurator_Example.scig =

o] ]

Software component configuration Ganikrate Code- Gaharits Repoit
L
| type filter text ] g @ un S
v © Startup Al
¥ 1= Generic TG i D
@ r_bsp
~ & Drivers
v = AD Converter N
« Config_AFE il
« Config_DSADD _ ame
AVESD iy
AVCLD ?— ——T
il >
Overview Board Clocks | Systemn Compaonents Pins | Interrupts
Figure 4-43 Block diagram of the AFE multiplexed pin connection
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4.4.16 Configure Motor Component

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

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

Software Hardware

vp o ‘ Pulse output
e One-Click on Motor Driver i
generation

i button Timer Driver el

Analog input

L=

M Motor Configuration

A/D Converter Driver

Vphase MIMAL ~
Vppin: MTIDC4A

Motor Driver Generator

Figure 4-44 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.

B New Companent o o
Software Component Selection H Add new - ion for selected b &_}
Select component from those available in list
Category All > Motor
Function Al - Configuration name: | Config MTU3_MTU4
Filter Mator type: 3-Phase Brushless DC Motor i
Resource:
Components Short Name Type Version & -Phase Stepping Motor (Fast Decay)
B Low Power Consumption Code Generator 230
B MEMDRY Driver e Firmware Integra_. 1.05
8 Memory Driver Interface for Open Sourc_.r tiat driver Firnmware Integra___ 2 20
E Motor Code Generator__1.1.0 |
e
& Normal Mode Timer Code Generator ~ 1.12.0
3 081203 Sensor Middleware r.ob1203_rx Firmware Integra_. 1.01
## Open Source FAT File System. r_tfat_rx Firmwate Integra_.  4.02
(7] Show only latest version
£ Hich that have dupli
Omipbon

This software component provides driver configuration of PWM timer (Multi-function timer pulse unit  ~
(MTU} or general PWM timer (GPT)} and 12-bit A/D converter (S12AD) for basic motor control.

rontinl and conficimos tha fimer svent o trinner AN

@ < Hack rere| e | & Soek L i

Figure 4-45 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.

# smart_Configurator_Examplescfg &
)

Software component configuration Generate Code Generate Report
Components Y& ©%® v Configure D A
.
| type filtar taxt Timer Setting A/D Converter Setting
| I
i ~ (edemg
¥ i Generic
Timer Operation Period 100 us ~ | (Actual frequency: 10.000 kHz)
w r_bsp -
v = Drivers Counter clock division rate | 1 Period
v & Motor TGRA register value 2400
= Config_MTU3_MTU4
il Dead time 10 Actual value: 10
Qutput Pulse and A/D Conversion Trigger Satting
A/D Conversion Trigger Skipping Disable skipping function o
A/D Conversion Trigger Interval 10,000 kHz
—— e
Output Level
Fins  Active Level
O Up [Low
D Un [Low
|_|Vp Loww
D\fn Low
CIwp Low
DWn Low |
& \_ Mote: Dead time setting is not reflected to the pictures. Yy,
v
Overnview Board Clocks Systemn | Components Pins Interrupts
Figure 4-46 Timer Driver Setting (1)
& Smart_Configurator_Examplescig &
" 2 ol @
Software component configuration Generate Code Generate Report
Components teEs > (Timer Pulse Output Pin Selection ) £x
S
i i U phase |MTU3 B-D
T Up pin: Not Used
w Martup = Un pin: Mot Used
~ & Generic i ot
& rbsp
v i Drivers
¥ & Motor 4 Output Pin Select
& Config MTU3 MTU4 || :K »\:
V phase MTU4 A-C \ / W phase |MTUA4 B-D
Vp pin: Mot Used — Wp pin : Not Used
Vi pin:  Not Used W pin : Not Used
imer Interrupt setting
[ use Crest Interrupt (MTU3.TGRA Compare Match Interrupt (TGIA3))
Interrupt Skipping Count  |Disable skipping function
Crest Interrupt Interval 10.000 kHz )
Call user function from interrupt h T|mer Interrupt
Function Name  CrestFunclion
Crest Interrupt Priority Level
Level 15 (highest)
b ) v

Overview Board Clocks System Components Pins | Interrupts

Figure 4-47 Timer Driver Setting (2)
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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

Components = ® ¥ * Configure

type filter text
v & Startup
v @ Generic
« r bsp
v & Drivers
v @ Motor
« Config MTU3_MTU4

w

Timer Setting A/D Converter Setting

p
A/D Conversion Setting

Detected Input Pin
O

[T

Ciw

[Cvde

[vu

Clw

Cvw

Analog Input Channel

ANOONsample-and-hold used)
AMNDOO{zample-and-hold used)
ANDOG{sample-and-hold used)
ANOOO{sample-and-hold used)
ANOOO{sample-and-hold used)
ANDOD{sample-ancd-hald used)

ANOO{sample-and-hold used)

Analog Pin Setting

r function fror

Function Name

AJD Conversion End Interrupt Priority Level  Level 15 (highest)

AdFunction

A/D Interrupt

Overview Board Clocks Systern Components Pins Interrupts

Figure 4-48 A/D Converter Driver Setting

(4) GPT peripheral is supported in some devices (for e.g., RX26T). Add new component “Motor”. In the [New
Component] dialog, select the [Triangle_GPT] or [GPTO_GPT1_GPT2], [GPT4_GPT5_GPT6]resource and

click [Finish] button.

Note: The [GPTO_GPT1_GPT2] and [GPT4_GPT5_GPT6] resources are exclusively designed for GPT

Complementary Mode, which is accessible only in RX26T

The [Triangle_GPT] resource is intended for GPT Triangle PWM Mode. With this resource, users can modify
GPT channel configurations for both Master and Slave channels, utilizing the currently available GPT channels.
The [Triangle_GPT] resource is available on RX24T, RX24U, RX26T, RX66T, RX72M, RX72T

Components T T

ve filter text
v [ Startup
¥ |=- Generic
& r_bsp

= 4+ 2~ Configure

- . a MNew Component

Mator

Motor type:

Resource:

Configuration narme:

Add new configuration for selected component

Config MTU3_MTU4
3-Phase Brushless DC Motor

[mTu3 MTU4

|MTu3_MTu4
[MTUGE_MTU7
|GPTO_GPT1_GPT2
|GPT4 GPT5 GPT6

< Back

Figure 4-49 Select MOTOR resource
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(5) GPT resource device has some differences between MTU resources

2 Smart Configurator Exsmnplescly %

Camponents ed /% = @3 - Configure
-
Timir Setting A/D Converter Setting
~ & Stertup
- i Ganaric MasterSlave settings
- b Master Channel [GFTD =
w & Drivers

- & Motr S e 1 G511 Master/Slave Setting

w Config GPTO_GPTY GPT2

Slave Channel 7 IGPTZ

Prviod setting

Tiemes Operation Period 100 s
Counter dock divion rate 1

GTPR register vahus 14400

Daad tima ] s

Output Pulse and A/D Conversion Tigger Setting

A/D Cernersion Trgger Siipping Disable shipping funcion
A/D Coowersion Trigger Interval 1 J

¥ L w v W w w

b |

Gerarate Code Gererate Rapon

¥ ¥ ]
¥
v k d
*Period /274
Pins  Active Lovel 4 SDwedlimel b Period-+4
v N
un o

Coverview | Board Clodks System  Components Fins Interupts

Figure 4-50 Timer Driver Setting(1)

18 S Configueaton_Examghescly
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- Note: Dead time setting i not reflected 1o the pictures.

Tirrser Puskiee Onstprt Pirs S tion

@ =
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H &
Gentrate Code Germeate Repan

("

& ilnp U phase
v & Drivers
[ Motor Up pin Mot Used
o Conlig GPTO_GPTY_GPT2 Unpin Mot Used

Vi g Mot Used W pin

Tare Intevnspt sefting
Use Crast Intarmupt (GPT Master Grerflow Intermupt (GTCIVI
Intermupt Skipping Count

Crest imterrupt ingerval

Function Name

\

Mot Used
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Overview Board Clocks | Systemn Components Pins Internapts.

Figure 4-51 Timer Driver Setting (2)
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4.4.17

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 4-8), and display the [Preferences] dialog.

ﬁ.: f
type filter text

Breakpoints ~
Device add-ins Suppc
Launch Settings
Legging
Module Download
My Renesas
Renesas QE
Renesas Toolchain Ma
Smart Browser
v Smart Configurator
Component
MCU/MPU Packag:
Pin Errors/Warning
Smart Manual
Support Folders
Tracealyzer
TraceX
Run/Debug
Scripting
Terminal
TextMate
Version Control (Team) v
< >

Compaonent

Backup settings

| Enable Backup settings

Number of trash item (1-20): |5

Code Generator component settings

API function output:  Output all API functions according to the setting

API code style: Value with macro description

FIT(RX) / SIS(RL78) component settings

Code generation behavior: Update configuration files

Dependency settings

Change these options to control how a component is added
Adding dependency:  Add dependent component

Checking dependency:  Ignore if dependent component is newer

Location settings

Location settings have moved to the Module Dow

Restore Defaults

Apply and Close

Apply

Cancel

Figure 4-52 Configure general setting of component

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

[Checking dependency:l lgnore if dependent component is newer

Location settings

Specify location of comgl Strict check for dependent compoenent

Figure 4-53 [Checking dependency] change

Do not check for dependent component
Ignore if dependent component is newer

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.

i
a Preferences

b

Figure 4-54 [Location (RX)] change

O x
type filter text Maodule Download et
Breakpoint: ~ e i
ation settings
Device add kbl
Emulator i C'.\U5ErS\Renes.l5\.ec|'rpse\com.renesus.pldlfa!‘ Browse...
Pk Config C\Renesas\FITModules
Launch Set
Logging C\Users\Renesas) eclipse\com.renesas. platfor Browse...
Module De C\Users\Renesas\.eclipse\com.renesas. platfor Browse...
My Renesa
Renesas QF
Renesas To
Smart Brow
 Smart Cont ¥ fad
< > Restore Defaults Apply
Reedy
- T i) Apply and Close Cancel
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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_Examplesctg & =n
&l &

Pin conflguratlon Generate Code Generate Report

Software Components ® =% & Pin Function DNEIE e
: Type filter text . type filter text (* = any string, ? = any character) . All i
v L bsp Ena.. Funclion  Assigniment Pin Mumber Direction Remarks ~
= rbsp [] ADTRG1# # P17/MTIOC3A/MTIOC3B/MTIOCAB/GTIOCOB-B/TIOCBO/TCLK # 46 |
v Lor_ether I [v] AnM100 £ PEZ/D10/MTIOCAASGTIOCOB-A/POZ3MIC3/RXDIZ/SMISON: # 133 |
@ r_ether rx | [ AaN101 # Mot assigned 7 Mot assigned  None
* & r_gspi_smsti_rx [ [ AN102 * Mot assigned # Not assigned  Mone
' r_gspi_smstr_rx | [ ] an103 # Mot assigned # Mot assigned ~ Mone
¥ &% Single Scan Mode 512A0 [ [] AN104 # Mol assigned 7 Mot assigned  None
« Config_S12AD1 I [ ] AN105 # Not assigned # Not assigned  None
| [ an106 7 Mot assigned 7 Mot assigned  Nane
[ AN107 * Mot assigned * Mot assigned  Mone
[ | ant08 7 Mot assigned 7 Mot assigned  None
] AN109 # Mol assigned 7 Mot assigned  None
[ aWti0 # Not assigned # Mot assigned  Mone
. - - ] an111 7 Mot assigned 7 Mot assigned  None
DISpIay SWItChmg ] AM112 # Mot assigned # Not assigned  None
| L An113 7 Mot assigned 7 Mot assigned  MNone w
L¢ >

Pin Function Pin Number
Overview | Board | Clocks | System Componentntenupts

Figure 4-55 [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_Examplescfg

" " " % @
Pin configuration Generate Code Generate Report
Pin Number R R
type filter text (* = any string. ? = any character) All ~
I Pin Nu... Pin Name Default Function] Function Direction Remarks Comments e
2 PO5/IRQ13/DAT PO5 Not assigned None LED1
4 PO3/IRQT1/DAD P03 Not assigned None LEDOD
6 POZ/TMCIT/SCRE/IROT0/ANTZ0 SCKB Not assigned None SCKB
7 PO1/TMCIO/RXD6/SMISOB/SSCLE/. | RXD6 EPE - None RXD6
8 POO/TMRIO/TXDE/SMOSIE/SSDAGS. | TXDE Not assigned ~ & TXD6
9 PF5/IRQ4 PFS PO1 ] SOPWREN
10 EMLE EMLE LG ] EMLE
11 PIS/POES#/CTS2#/RTS2#/5520 | PIS 2 XDRIVE
1 WSS SMISO6 st F cad only
13 PI3/EDACKT/MTIOCIC/ETO_EXOUT, I MTIOC3C SSCLG B MTIOC3C
14 vl IRQ9 v Read
16 NC NC Not assigned None MNC %,
Pin Function Pin Number
Overview Board | Clocks System | Components Pins| Interrupts
Figure 4-56 [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.

o))

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

@
@)
(4)

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

In the [Assignment] column or [Pin Number] column on the [Pin Function] list, change the pin
assignment (for e.g. change from P17 to P13).

(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.

i Smart_Configurator Fxamplesclg &2

Pin configuration F'J

(l) Generate Code i.r-\ns-r.’.'.: Heport
Software Components 3 B -' Pin Function (S)B | 6] e o
: Type filter text type filter text (* = any string. ? = any character) All ~
v L bsp (3) {Enabled 'FullLliurl Assignment Pin Number Direction  Remarks ~
* 1r_bsp [ AN100 * PE2/D10/MTIOCAA/GTIOCOB-A/PO23/TIC3/RXD12/SMISO1E # 133 |
¥ dr_ether_x [+ A[)Ifl(i1i(4 |F—“I HIMTIOCIAMTIOCIB/MTIOCAB/GTIOCOB-B/TIOCHY II L s I
« 1_ether_rx [ ANt *| Not assigned
v &r.qspismstox [l AN102Z 7| P17/MTIOC3A/MTIOC3B/MTIOCAB/GTIOCOB-B/TIOCBO/TCLKDZMO1/PO15/POESIH/SCK1/TXD3/SMOSI3/55DF
“ r.gspismstr [ AN103 (4)[P13/WR2#/BC2#/MTIOCOB/TIOCAS/TMO3/PO13/TXD2/SMS12/SSDA2/SDAQ/IRQ3/ADTRG 1#
~ &L Single Scan Mode S12AD 1 AN104 M e Lt
2) [ AN105 * Not assigned 7 Mot assigned  Mone
L1 ant0e 7 Mot assigned 7 Mot assigned  None
[ AN107 # Mot assigned # Mot assigned  MNone
L1 antoe 7 Mot assigned 7 Mot assigned  None
[ AN109 7 Not assigned # Mot assigned  None
L1 awn110 7 Mot assigned 7 Mot assigned  None
[ AN1T1 7 Not assigned 7 Mot assigned  None
L1 an112 7 Mot assigned 7 Mot assigned  None
[ AN113 7 Not assigned 7 Mot assigned  None W
< >

Pin Function Pin Number

Overview | Board Clocks System Components Pins Interrupts

Figure 4-57 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.

R20AN0451ES0160 Rev.1.60

Apr 16, 2024

RENESAS

Page 61 of 112



RX Smart Configurator User's Guide: e? studio

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 [Preference Setting...].

E MCU/MPU Package X (l) = 7
LIEIPS - " (8] Assigned Function ~

Lk

@

Mot assigned

P11 ’

MTIC5V »
T™MCI3 »
SCK2 »

# UsBA_VBUS »

AR ied USBA VBUSEN »
- Hl (3)
¥ Legend [ IRQ1 Dl

. Conflict pin = System

- Graphics . Audio

. Highlighted pin In-used pin Warning pin

. Analog Port

Othersl Preferences Setting ] 4)

. Timer Connectivity

Figure 4-58 Assigning Pins Using the MCU/MPU Package View
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453 Show pin number from pin functions
You can go to the pin number associated with a pin function.

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

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

(2) Select “Jump to Pin Number”

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

function.

& Smart_Configurator_Examplescig &

Pin configuration

Software Components i %% Pin Function
Type filter text type filter text {* = any string, 7 = any character)
[v &ebsp I S0 fssiaoment =

Pin Number Direction  Remarks g

5} =
Generate Code Generate Report

2E Riaa

All hd

v r_bsp ~ # PE2/D10/MTIOCAA/GTIOCOB-A/PO23/TIC3/RXD12/5MI. =
v M _ether rx [#] ADIRGI# 7 P17/MTIOCIA/MTIOC3B/MTIOCAB/GTIOCOB-B/TIOCBO/T Jump to Pin Number
& r_ather_rx O AN101 # Not assigned Merge comment to Pin Number tab
v & r_qspi_smstr_rx D AN102 # Mot assigned Clear comments
w r_qspi_smstr_nx ] AN103 # Mot assigned Assign selected pins
~ & Single Scan Mode 512A0 [ ANi04 ’ Mot assigned Unassign selected pins
= Config_$12AD1 [] AN105 # Mot assigned TNotassigned  None
[0 AN106 # Mot assigned # Mot assigned  None
] AN107 # Not assigned # Not assigned  None
[] ANi08 # Mot assigned * Mot assigned  None
[ ANi09 # Mot assigned # Mot assigned  None
0 Ant10 # Mot assigned # Mot assigned  None
] ANi1 # Not assigned # Mot assigned  None
[]  AM112 # Mot assigned 7 Mot assigned  Mone
] AN113 + Mot assigned * Mot assigned  None W
J L« >
Pin Function Pin Number
Overview Board Clocks |System Components Pins| Interrupts
. : 10 @
Pin configuratlon Genera;g Code Generate Report
Pin Number H| & eaes
| | v
Pin Number  Pin Name Board Functions Function Direction Remarks Symbolic Name ~
127 VC( VC( - Read only
128 P70/SDCLK Not assigned None
129 VSS VSS Read only
130 PES/D13/MTIOCAC/MTIOCZB/GTIOCOA-A/ETO_RX _CL... Not assigned None
131 PE4/D12/MTIOCAD/MTIOCTA/GTIOCTA-A/PO28/ETO ..., Not assigned None
Not assigned None
AN100 |
Not assigned None
Not assigned None
136 P64/CSA#/WE# Not assigned None
137 P63/CS3#/CAS# Not assigned None
138 P62/CS2#/RAS# Not assigned None
139 P61/CS1#/SDCS# Not assigned None .
. \icc \iec Drnrd ke .

Pin Function Pin Number

Overview Board | Clocks |System | Components  Pins| Interrupts

Figure 4-59 Jump to pin number
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45.4 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 [[Lﬁl (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 = n

IC] &

Generate Code Gon.:ra:(iﬁj
4

Hardware Resource # 1 % & Pin Function 2ER
>

Al sl | Enabled Function Assignment Pin Mumber Diraction Hamarks ~

Pin configuration

_Type filter text | | type filter text (* = any string, ? = any character) ] All

@ Clock generator ¥l ADTRG1#  # P17/MTIOCIA/MTIOCIB/MTIOCB/GTIOCOB-B/TIOCBO/TCLK » 46 I
@ Clock frequency accuracy measurement AN100 # PE2/D10/MTIOC4A/GTIOCOB-A/PO23/TIC3/RXD12/SMISO1Z # 133 |
8 Buses ¥ ETOCOL  * PCT/UB/A23/CSO#/MTIOC3A/MTCLKB/GTIOC3A-D/TMOZ/TC # 76 I
@ EXDMA controller ] ETOCRS  * P3/EDACK1/MTIOCAC/GTIOCOA-D/CTS104/ETO_CRS/RMIND, # 74 I
@ Interrupt controller unit ] ETO ERXDO # P7S/CSSH/PO20/SCK11/RTST1#/ETO_ ERXDO/RMID RXDO/MI # 87 |
v & Multi-function timer pulse unit 3 [#]  ETOERXD1 # PT4/A20/CS4%/PO19/CTS114/ETO_ERXD1/RMIO_RXD1 , 88 I
= MITUD ] ETOERXDZ2 7 PC1/AT7/MTIOC3IA/TCLKD/PO18/SCKS/SSLAZ-A/CTO ERXD2. » 89 I
W MTII 7 21 rTn COWRA e DR A 4 AT T e T A T T AT e e e A4 s \ e
L4 > < >

Fin Function Pin Number

Owverview |Board | Clocks | System | Components | Pins | Interrupts

Figure 4-60 Exporting Pin Settings to an XML File

The Smart Configurator can also export the pin settings to a CSV file. Click on the [E-’i (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 [Ii‘-"g (Import board setting)] button and select the
XML file that contains the desired pin settings. After the settings specified in this file are imported to the
project, the settings will be reflected in the [Pin configuration] page.

£ Smart_Configurator_Example.scfg = o

IC] &

Generate Code Generate Report

Pin configuration

Hardware Resource # 1 % & Pin Function 2 ER
_Type filter text | | type filter text (* = any string, ? = any character) ] All v
Al l"| Enabled Function Assignment Pin Mumber Direction Remarks ~

@ Clock generator /]  ADTRGT# # P17/MTIOC3A/MTIOC3B/MTIOCAB/GTIOCOB-B/TIOCBO/TCLK * 46 I
@ Clock frequency accuracy measurerment AN100 # PE2/D10/MTIOC4A/GTIOCOB-A/PO23/TIC3/RXD12/SMISO1Z # 133 I
i Buses ¥ ETOCOL  * PCT/UB/A23/CSO#/MTIOC3A/MTCLKB/GTIOC3A-D/TMOZ/TC # 76 I
@ EXDMA controller ] ETOCRS  * P3/EDACK1/MTIOCAC/GTIOCOA-D/CTS104/ETO_CRS/RMIND, # 74 I
@ Interrupt controller unit ]  ETO ERXDO # P7S/CSS#/POR0/SCKT1/RTST 1 /ETO FRXDO/RMIO RXDO/MI » 87 I
v & Multi-function timer pulse unit 3 [#]  ETOERXD1 # PT4/A20/CS4%/PO19/CTS114/ETO_ERXD1/RMIO_RXD1 , 88 I
= MITUD ] ETOERXDZ2 7 PC1/AT7/MTIOC3IA/TCLKD/PO18/SCKS/SSLAZ-A/CTO ERXD2. » 89 I
W MTII 7 21 rTn COWRA e DR A 4 AT T e T A T T AT e e e A4 s \ e
| L4 > < >
Pin Function Pin Number
Owverview |Board | Clocks | System | Components | Pins | Interrupts
Figure 4-61 Importing Pin Settings from an XML File
Note: The pin setting is reflected, but it is not reflected in the component setting.
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4.5.6 Pin setting using board pin configuration information

You can set the initial pin configuration according to the Renesas board that you selected to use. You can

check the board that selected to use in [Board] tabbed page.

The following describes the procedure for collective setting of pins.

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

referred.)

(2) Open the [Pin Configuration] page and click the [Assign default board pins]@ button.

(3) When [Assign default board pins] dialog opens, click [Select all].

) Click [OK].

[y p———

Pin configuration

--------

= 0|5 L Package

7] Bl

[ S -

(2) @4

("]

J (1)

: i4d 1 d4dirini 1 it 1 St § 1

RENESAS

RX64M

REFS64MLONFC

LT T AR 1

Figure 4-62 Setting for initial pin configuration

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

[EIEpE

I type filter text

Enabled  Function Assignment Pin Mumber Direction Remarks Com
O AD # Mot assigned # Mot assigned  Mone
O Al # Mot assigned # Mot assigned None Pin Number
O A2 # Mot assigned # Mot assigned  Mone gg;?;ﬁ:
O A3 # Mot assigned # Mot assigned  Mone Comments
Figure 4-63 Filter for [Pin Function] tab
Pin Number o .b“ 2 e
] flau v
Pin Number  Pin Name Board Functions Function Direction Remarks Symbolic Name A_"
N ) . ol Pin Number
/SS AV AVSS( - ead onl 2 (o
AVSS0 AVSS0 AVSS0 Read only Pin Name
2 PO5/IRQ13/DA1 P05 Not assigned None ¥ soard Functions
3 AVCC1 AVCCT AVCCT - Read only - A Function
4 PO3/IRQ11/DA0 P03 Not assigned None LY Direction
5 AVSS1 AVSS1 AVSS1 Read only - "l Remarks
< Symbolic Name

Comments

Pin Function Pin Number

Figure 4-64 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 [Renesas] > [Smart Configurator] >
[Pin Errors/Warnings] and use the combo boxes to change the errors/warning setting.

8 Preferences O X
‘ type filter text ‘ Pin Errors/Warnings @v®et
Renesas Toolchain Management ~ ) .
~ Pin Conflict
Smart Browser
Multiple functions are assigned in one pin number Error 4

v Smart Configurator
~ No Pin Allocation

Component
MCU Package Appearance Function used by software but not allocated to any pin Error v
Lk ~ Mutually Exclusive Pins

Mutually exclusive pins cannot be allocated to the same pin at the same time} Error v

Smart Demo

Smart Manual ~oSsiiers
Support Folders Assigned pins but there's no software using them Info 4
Synergy Configuration Editor ~ Different Group
Synergy License Functions in same channel but different group Warning v
Tracealyzer ~ Board Mismatch
TraceX . . . q g
Pin assignment does not match the board suggested pin assignment Warning v
Run/Debug
Scripting
Team
Terminal Restore Defaults Apply

@ b Apply and Close Cancel

Figure 4-65 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 v

Figure 4-66 Change “No Software” setting from “Info” to “Error”
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45.9

Symbolic name setting

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

Pin configuration

Pin Number

Pin Number

s W=

=3

16

Pin Name
POS/IRQ13/DA1
PO3/IRQT1/DAD

POZ/TMCI SCRBARQI0ANTZ0
PO1/TMCIO/RXDG/SMISO6/SSCLE/IRQISANTIS
POO/TMRID/TXDE/SMOSIG/SSDAGIROE/ANT 18
PFS/IRC4

EMLE

PIS/POEB#/CTS2#/RISI#/552%

PIZ/EDACKT/MTIOCIC/ETO_EXOUT/CTSE#/RTSE#/CTS...

NC

Pin Function pin Number

Overview  Board | Clocks | System | Components Pins Interrupts

Board Functions  Function Direction Remarks
POS Mot assigned Mone
PO3 Mot assigned MNone
SCKR Not assigned None
SMISOB ~ None
SMOSIE Not assigned ~ one
FF3 2th] e
EMLE TMCID

PI5 RXDE one

& sMIso6
MTIC3C SSCL6 one
IROS kot
NC Not assigned  None

Symbaolic Name

LED1

LEDO

o))

Figure 4-67 pin setting of symbolic name

% 2

(2) Generate Code penerate Report

All -
Comments 2
LED1
LEDO
SCKE
SMISO6
SMOSIE
SDPWREN
EMLE
YDRIVE

MTIOC3C

NC s

R20AN0451ES0160 Rev.1.60
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After generating code check at Pin.h file.

I Project Explorer k-3 B =i
~ "_-";Smn_f‘ B le [Hard! Debug] 39

3 il Includes 3?

~ (8 e 42

~ (2 smc_gen
> Config_S12AD0

» = general
» B bsp
» (2 1 config

¥ = v ether ix

To use th

2) Not using

le LEDI at Pin P54.
ays to toggle LED1
m

macro defintion to
T

PIN_WRITE{LED1) = ~PIN_READ(LED1)

symbolic name macro

> I_pi Call the sy
~ & r_pind ¥
) -ig PIN_WR
2 &l Pinc —
¥ 2 r_gspi_smstr_rc /* Symbolic name */
N T #define LED1 8,5
> L& Smart_Configurator_Example.c #define LEDS 0.3]

= trash 5
15} Smart_Configurator_Example.scig 59 d :;" urite helper */ ()
; &8 #define PIN_WRITE_HELPER(x,y
b "am.m_(.nnh_qu.ramr_hamphﬂ HardwareDebug launch 61 /* Pin read helper */
» (2 Developer Assistance 62 #define PIN_READ_MELPER(x,y}
64 - #if |(defined(_ CCRX_ ) && defined(_ cplusplus))
E5 f* Pin write API */
&6 #define PIN_WRITE(...)
&7 {% Din mand ADT ¥/

* The generated symbolic names can be used in the user application as follows:

1", the generated macro definition will

toggle the LED1, call the symbolic name APIs:

( (PORT##x.PODR.BIT.BERY))

((PORTE#x.PIOR,BIT, Bity))

(PIN_WRITE_HELPER(__VA_ARGS_ ))

Figure 4-68 Symbolic Name in generated code

- void main(wvoid)

{

// Set port direction
PORTB.PDR.BYTE = @x@8U;
PORTE.PDR.BYTE = @ex2eu;

//Init LED status
PIN_WRITE(LED1)
PIN_WRITE(LED®)

1u;
eu;

//Toggle LEDs
= while(1){

PIN_WRITE(LED®)
PIN_WRITE(LED1)

~PIN_READ(LED1);
~PIN_READ(LED®);

//Toggle LEDs

for (int i
nop();
}

= B8;i < leeeeed;i++){

Figure 4-69 Using Symbolic Name in main function
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4.6 Interrupt Settings

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

fast interrupt, or a dynamic interrupt vector number.

ior *Smart_Configurator_Projectscfg *

Interrupt configuration

Interrupt vectors used
Type filter text
Vector Number  Interrupt Peripheral Priority Status
42 SPRI aspl Level 10 Used
43 SPTI QsPl Level 10 Used
v 111 GROUPBL1 Level 15 Used
20 ST12CMPI S12AD Used
113 GROUPAL1 Level 2 Used
190 INTB190 (S12ADI) S12AD Level 15 Used
Note:

The interrupt priority settings madg baeguay not be utilized in some FIT components.
Overview Board Clocks System Components | Pin
Figure 4-70 [Interrupts] Page

=

Generate Code Generate Report

~
=]

Fast Interrupt
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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.

2 *Smart_Configurator_Project.scfg X =8
: 10| |
Inte"upt conﬁguratlon Generate Code Generate Report
Interrupt vectors used =
Type filter text
Vector Number  Interrupt Peripheral Priority Status Multiple Interrupts Fast Interrupt
42 SPRI QsP1 Level 10 Used
(3) 43 SPTI aspi Level 10 Used
1'| GROUPBL1 Level 15 v Used
113 GROUPAL1 (1) Level 3 ~ Used
190 INTB190 (S12ADI) S12AD Level 4 Used D (2)
Level 5
Level &
Level 7
Level 8
Level 9
Level 10
Level 11
Level 12
Level 13
Level 14

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 correct priority settings

Overview Board Clocks System Components Pins ' Interrupts

Figure 4-71 Interrupt Settings

Note:
The function for setting up interrupts is not available for the FIT modules.

For the method of setting up interrupts for each FIT module, refer to the application note in the
<ProjectDir>¥src¥smc_gen¥r_xxx¥doc folder for the FIT module.
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4.6.2 Changing the interrupt vector number
The [Interrupt configuration] page enables you to change the vector numbers of software configurable

interrupts A and B.

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

{5} *Smart_Configurator_Projectsclg

Interrupt configuration

i i

> o
Generate Code Generate Report

-]

Interrupt vectors used
Vector Number  Interrupt Peripheral Priority Status Multiple Interrupts Fast Interrupt
2 SPRI asel Level 10 Used
43 SPTI asel Level 10 Used
v 111 GROUPBL1 Level 15 Used
20 S12CMPI $12AD Used
(1) 113 fml 1 | sl llcad
| KT INTB190 (512ADI) $12AD Level 15 Used 1
Note:

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

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

Overview Board  Clacks System | Components |Pins Interrupts

Figure 4-72 Changing the Vector Number of Software Configurable Interrupt A or B
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4.6.3 Multiple interrupts setting

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

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

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

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

£ . %l (=]
So ors component conﬁgura‘tlon Generale Code Generate Report

Components oS [ 3p v Configure

" Count dlock setting
| type filter text | ®) PCLK/8 O paLki32 O pLksn2a O pakss12
~ = Startup Compare match setting
» Generic r .
= Interval value | 100 s ~ | (Actual value: 100)

~ (= Drivers !
= AJD Converter Register value (CMCOR) | 749

=, c " 1 . N
= rommunications [+ Compare match interrupt (CMI0)

v = im
& Config_CMTO [ [ tnable multiple interrupts (CMIC) ](2)

(1) Priority Level 15 (highest) B

< >

Overview Board Clocks | System  Components | Pins | Interrupts

Figure 4-73 Multiple interrupts in component page

f O] (=]
Inmrmpt conﬁguratlon (3) [Generate Code @enerate Report
~
Interrupt vectors 3]
. Type filter text
Vector Number  Interrupt Peripheral Pricrity Status Multiple Interrupts Fast | ~
16 BUSERR BSC Level 15 O
18 RAMERR RAM Level 15
21 FIFERR FCU Level 15
23 FRDY1 FCU Level 15
26 SWINT2 Iy Level 15 (2)
27 SWINT Icy Level 15
28 CMID CMTO Level 15 Used v
29 M CMT1 Level 15
30 CMWID CMTWO Level 15
N CMWIT CMTW1 Level 15
32 DOFIFO2 USBA Level 15
33 D1FIFO2 USBA Level 15 ]
34 DOFIFQD USBD Level 15 L« [
< >
MNote: w
Overview | Board Clacks | System Components | Pins Interrupts
Figure 4-74 Multiple interrupts in component in Interrupts page
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15 Project Explarer = 0 || [ Config CMTO usere =
=R AT #Global variables and functions 2
v 1% Smart Configurator Example [Har = /* Start user code for global. Do not edit comment generated here */
» 5 Inchedes * End user code. Do not edit comment generated here */
B ere s . x
bl —4114 #* Function Mame: R_Config CMT@_Create_UserInit
WV = smc_gen
-void R_Config_CMT@_Create_UserInit(void)
/* start user code for user init. Do not edit cosment generated here */
» L&) Config CMTO.c End user code. Do not edit comment generated here */
» [B Config CMTOh 5: ¥
& Config 512AD0 #* Function Name: r_Config CMTO_cmi@_interrupt
- #if F&ST’!NTERRUPT-UECTOR == VECT_CMTO_CMI®
#pragma interrupt r_Config CMT@_cmi@_interrupt({vect=VECT(CMT8,CMI®),fint)
. - #else
* (2 r_ethern gpragma interrupt r_Config CMT8_cmi@_interrupt(vect=VECT(CMT8,CMIR))
¥ (& r_pinclg z
= static void r_Config CMT@_cmi®_interrupt(veid)
b = r_qspi_smstr
> 1€ Srart_Configurator Example.c /* Set bit PSW.I = 1 to allow multiple interrupts */
= trash R_BSP_SETPSW_I();
7
Smart_Configurstor Exeriplescig)| By * Start user code for r_Config CMT@_cmi@_interrupt. Do not edit comment generated here
. Smart_Configurates_Example Har 79 * End user code. Do not edit comment generated here */
» (@ Developer Assistance a G

Figure 4-75 Multiple interrupts in generated code

R20AN0451ES0160 Rev.1.60

Apr 16, 2024

Page 74 of 112
RENESAS



RX Smart Configurator User's Guide: e? studio

4.7 MCU migration feature

The MCU migration feature helps to convert your project settings from device A to device B. Conversion of
project settings can be done within the same family and can be done from e? studio project menu as follows.

Note: Project settings may change due to device change.
Back up the project before executing the device change.

(1) Select the project and choose [Change Device] from the [Project] menu.

8 workspace - Smart_Configurator_Example/Smart_Configurator_Example.scfg - e studio — x
File Edit Navigate Search) enesas Views Run Window Help
R % Bpen Project Q, | Ec/Cr+ [ Smart Configurator
& IS Project Bxplorer (e e lesctg =0
=] s Build All Ctrl+Alt+B o & 8
2[5 &S Smart Configurat]  Build Configurations > M Generate Code Generate Report ]
- Build Project Ctrl+B -G
= D ml-
Build Working Set > -
Clean...

Build Automatically

C/C++ Index

Update All Dependendies Alt:D Application Code
Change Device

lew of the features provided by Smart Configurator.
>

— ————— fto Smart Configurator
kil d videos Software Components
48 C/C++ Project Settings Ctrl+Alt+P e
Properties ew Drivers.

RTOS

Check out what's new in the latest release.

See all Release Notes.

Device Drive

Product Documentation

User's Guide

J01e4nJ1yu0) Yews

MCU Hardware

API manual

Application Notes
Tool news

~ Current Configuration

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

Generated location (PROJECT_LOC\): | src\sme_gen | Edit.

Overview Board | Clocks System Components | Pins | Interrupts

Figure 4-76 Select [Change Device]

(2) Select the target board from the board list, the device will be auto selected.

! 8B Refactoring ] ps
|
| Change Device i

| Select the new device for Smart_Configurator_Example

Current Device: RSF565NEDxFC
Current Board; RSKRX65N-2MB

Target HDard:‘IIVRSKRXHI -
Custom -~
RSKRX111

Target Device| RSKRX113

e —
RSKRX130-512KB

RSKRX231

RSKRX23T

HSKRX24T

RSKERX24U

| REKRXE4M

RSKRX65N

RSKRXB5N-2MB

\GSKRXEET b

@ < Back Mext > Finish Cancel

Figure 4-77 Select target board
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If you want to remain target board as “Custom”, select the target device manually from the device
selection list and click "OK". (Wild card search is supported)

& Refactoring ] b4 -] o *
Change Device = Device Selection
Selest the new device for Sman_Configurator Exsmple ou can filter dervices by regular expression
Cusrent Device: RSFS65NEDxFC I 65° % I
Curent Board: RSKRXG65N-2MB Device RAM ROM Pin [l
v XG0
Downlosd additional boards OGS - Bdpin
Target Device: RSFS6SNEDRFC D RXE51 - 100pin
SR T RX651 - 14dpin
RXEST - 145pin
RXE51 - 176pin
RX651 -« 177 pin
v RX65N
v RXGEM - 100pin
REFSESMAALT 264 KB 512K0 100
REFSB5MNAA) 264 KB S12KE 100
REFSE5MABKFP 264 KB 512KE 100
REFS65MABxL 264 KB 512K8 100
REFSEINAEXFP 264 KB S12KB 100 v
7 Next > Finis} Cancel i Cancel

Figure 4-78 Select target device

(3) Confirm the message displayed in [Found problems] and click [Next].

T
B9 Refactorin O x>
| g

| Change Device g

| Review the information provided in the list below. Click "Next =" to view the next item
or Finish'.

Found problems

* This change cannot be undone. Please make sure you backup this project betore continuing.

qﬂ {'ﬂﬂ!ﬂﬂ n Olmﬂ!lnl’l a\a’ﬂllﬂl; e

@ < Back Einish Cancel

Figure 4-79 Found problems

Message Explanation

Target device is not supported by Smart Displayed before changing to a device not supported by

Configurator. the Smart Configurator. You can’t convert Smart
Configurator, but you can convert Project, Builder, Linker,
Debugger.

This change cannot be undone. Please If you change the device, it can't be restored before

make sure you backup this project before change, so please execute it after backing up the project.

continuing.

R20AN0451ES0160 Rev.1.60 Page 76 of 112



RX Smart Configurator User's Guide: e? studio

(4) Confirm items to be changed and click “Finish”.

B Refactoring [m| X
Change Device =\

The following changes are necessary to perform the refactoring, =i
Changes to be performed &€ ¢ | I v

v [7 & Change Device for Smart_Configurator_Example
v [ & Launch Configurations
[A14, Smart_Configurator_Example HardwareDebug
] & Build Settings
& Project Files
[l Smart Configurator

No preview available

< Back Mext = Cancel

Figure 4-80 Changes to be performed

(5) The device name on the [Overview] page is updated.

1% Smart_Configurator_Example.scfg X =0
%l
Overview information 2 =i
Generate Code Generate Report |
~ General Information @ 2
Overview

Get an overview of the features provided by Smart Configurator.

Videos Application Code

Intreduction to Smart Configurator

Browse related videos Software Components

Middleware &
Drivers
See all Release Notes.
Product Documentation
u MCU Hardware
User's Guide

APl manual

What's New

Check out what's new in the latest release.

RTOS

Jojeandiyuo) Hews

Application Notes

Tool news

~ Current Configuration

Selected buard/devili; R5F564MLCXFC (ROM size: 4Mbytes, RAM size: 512KB, Pin count: 176) I

Generated location (PROJECT LOC\): | src\smc_gen | Edit.

Overview | Board | Clocks | System Components Pins Interrupts

Figure 4-81 Device Update Confirmation

(6) A report of the configurations' conversion status is generated out in the console.

ECOHSOIES@ %&Eﬁ_|"’5'rﬁ'mﬁ
Smart Configurator Output
Value(Unuse) are ported over to settings{AN@B2 dedicated sample and hold) successfully ~

Value(12-bit accuracy) are ported over to settings{Conversion rescluticn) successfully
value(Use) are ported over to settings(Enable AD conversion compare interruptmm (S12CMPmmIA)) successfully
Me4p1ee8l: (r_ether_rx) settings are ported over to RSFSBSLEHXFC successfully
Med401800l: (r_qspi_smstr_rx) settings are ported over to RSFS651EHxFC successfully
MB5PBAAA1: Pin 24 is assigned to EXTAL
M@5@0@081: Pin 22 iz assigned to XTAL

Me3eeeee3: Clock settings are ported over to RSFSB51EHXFC successfull
M84000003: Report generatedf SiBITRTEr ST Tor T ore TT I e T Tt

Figure 4-82 Configuration conversion status report

R20AN0451ES0160 Rev.1.60 Page 77 of 112



RX Smart Configurator User's Guide: e? studio

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. S12ADO0), 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_Examplescfg & o

Software component configuration Generate Code Generate Report

Components I%: =& @ % * Configure ~

w5
- Basic setting

type filter text
r MNaote
~ = Startu ~
G P . When using the 12-bit A/D converter unit 0, do not use the P40 to P47, P03, P05, and PO pins as output pins.
¥ & Generic
& 1 bsp We also recommend not using the P00 to P02, P90 to P93, PDO to PD7, and PEO to PET pins as output pins.
v g Drivers Analog input made setting
~ = AD e [ Double trigger mode

Analog input channel setting

[+ ANDOD [_] ANoO1 [_] anoo2 [_JANDO3 [_]aNo04
[+ anoos ] anoos [ anoa7

 Config 512AD01
¥ & Communications

« 1_ether_rx

@ r_gspi_smstr_m Conversion starl trigger setling

Start trigger source AJD conversion start trigger pin

Interrupt setting
[ Enable AD conversion end interrupt (S12AD1)  Priority | Level 15 (highest) ~
v
vl < >
Overview | Board Clocks System | Components Ping| Interrupts
B [ Configuration Problems &
s
4 errars, () warnings, 0 others
Description Iype
¥ @ Interrupt (2 items)
@ E04010005: Interrupt vector used by 512ADI in Contig_S512AD01 conflicts with vector used by S12ADI in Config_S12AD0. Interrupt
@ E04010005: Interrupt vectar used by S12AD1 in Canfig 512400 conflicts with vector used by 12401 in Config S12AD01. Interrupt
v @ Peripheral (2 iterns)
@ E04010001: Parlphﬂral S12AD0 used by Config S12A001 is alrpady used by ¢ nnflg S12A00. Peripheral
S12AD01. 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 2 ==

%l =]

Pin conflguratlon Generate Code Generate Report

Hardware Resource = % & Pin Function 2|l &R s
| Type filter text | ‘ type filter text (* = any string, ? = any character) ‘ All i
2 SD slave interface A Enabled  Function Assignment Pin Number Direction

# Parallel data capture unit @ ADTRGO# # PO7/IRQ15/ADTRGO# 176 | I
& Graphic-LCD controller ANOOD # P40/IRQ8/AN0OOO 7173 |
% Realtime clock AN005 # P45/IRQ13/AN00S 7167 [

~ @ 12-bit A/D converter []  ANOO1 # Not assigned # Not assigned  None

O ANO002 7 Not assigned 7 Not assigned None

= 512AD1 D ANO003 # Not assigned # Not assigned None

i 12-bit D/A converter [] AN0O4 # Not assigned 7 Not assigned  None

% Digital power supply ] ANOO6 # Not assigned # Not assigned  None

# Operating mode control o ] AN0O7 # Not assigned # Not assigned  None

< > < >

Pin Function Pin Number

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

Figure 5-2 Pin Conflicts

The detailed information regarding conflicts is displayed in the Configuration Problems view.

[ Configuration Problems

3 errors, 0 warnings, 0 others

Description Type

~ @ Pin (3 items)
@ E04010003: Pin used by ADTRGO# in Config S12ADO 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 Pin Allocator, pin used by ADTRGO# in Config S12ADO0. 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 Examplescfg 2
&l =]

Pin conflguratlon Generate Code Generate Report

Hardware Resource El /% & Pin Function LU = A
| Type filter text ‘ | type filter text (* = any string, ? = any character) | All &7
2 SD slave interface ~ Enabled Function Assignment Pin Number Direction

# Parallel data capture unit ® ADTRGO# # PO7/IRQ15/ADTRGO# 7176 [
2 Graphic-LCD controller ANOOO 7 P40/IRQ8/AN0OOD 7173 |
. Realtime clock AN0O5 # P45/IRQ13/AN00S 7167 I
~ & 12-bit A/D converter ] ANOOT # Not assigned 7 Not assigned ~ None
@ S12AD0 . 1 AN0O2 # Not assigned 7 Mot assigned  None
= S12AD1 el ] AN0O3 # Not assigned 7 Mot assigned  None
G 12-bit D/A g Unassign all [] ANOD4 7 Notassigned ¢ Not assigned  None
2 Digital pow Resolve conflict [“, ] ANO06 # Not assigned 7 Not assigned None
# Operating mode control ” | ANOO7 # Not assigned 7 Not assigned None
< > < >

Pin Function Pin Number

Overview |Board Clocks System|Components Pins Interrupts

Figure 5-4 Resolving Pin Conflicts

The pins of the selected node will be re-assigned to other pins.
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6. Generating Source Code
6.1 Outputting Generated Source Code

o=
Output a source file for the configured details by clicking on the ["Ll (Generate Code)] button in the Smart
Configurator view.

¥ Smart_Configurator_Example.scfg ==

Soft t configurati o =
oftware component contiguration Generate CodeJGenerate Report
Components = ® 3 ¥ Configure (6]
%z
Property Value ~
‘ type filter text ‘ v @ Configurations
v & Startup A # Startup select Enable (use BSP startup)
v = Generic # User stack setting 2 stacks
@ r_bsp # User stack size 0x400

Figure 6-1 Generating a Source File

The Smart Configurator generates a source file in <ProjectDir>¥src¥smc_gen and updates the source file
list in the Project Explorer. 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).

Note: If you put a self-created source file in sms_gen folder, it will be erased at time of generating source
code.
(1 Project Explorer < =k e =
~ =5 Smart_Configurator_Example [HardwareDebug]
e Includes
v (B8 sre
¥ (= smc_gen
(&= Config_CMTWO
% Config_S512AD0
(= general
¥ = bsp
= board
v = doc
W il=ren
|4 r01an16856j0741-re-bsp pdf
s ja
= mcu
ih platform.h
readme.txt
% 1_config
(= r_ether_mx
(= r_pincfg
= r_qspi_smistr_nc
| Smart_Configurator_Example.c
= trash
“ Smart_Configurator_Example scfg
Smart_Configurator_Example HardwareDebug launch

@ Developer Assistance

Figure 6-2 Source Files in the Project Explorer
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6.2 Change Generated Code Location

(1) To change the generated code location, click on the [Edit] button under Current Configurations at
[Overview] page.

{8 workspace - Smart_Configurator_Example/Smart_Configurater_Example.scfg - € studio - m} X
File Edit Navigate Search Project RenesasViews Run Window Help
B-R Ui Q - Q | B+ 49 Smant Configurator

5 | W& Project Explorer % =% 7 § = O {& Smart Configurator Example.scfg X ) =0l
B | v &5 smart_Configurator_Example S . l e e
e ) Includes Generate Code Generate Report [
=2 ol ~ General Information i Al

4 Smart_Configurator_Examplescig

E Smart_Configurator_Example HardwareDebug launch Overview

B Diaicrm s Get an overview of the features provided by Smart

Configurator.

fy Videos Application Code

See all Re!

> w
x Smart Configurator 3
Software Components 3 C{\-’
" Middleware & | Ss ‘
What's New Drivers
y =4 =
Check out wh w in the latest release. m
vice Driv c
o
o=
o
=

Producf: Documentation MCU Hardware

~ Current Configuration
Selected board/device: RSFS64MLCKFC (ROM size: AMbytes, RAM size: 512KB, Pin count: 176)

Generated location (PROJECT_LOC\): | src\smc_gen

Selected components:

Component Version Configuration
@ Board Support Packages. (r_bsp) 742 1_bsp(used)

Board Clocks | System | Components | Pins | Interrupts

Figure 6-3 Edit the Generated Code Location

(2) Inthe Folder Selection dialog, select an empty folder for code generation or create a new folder.
@

Select folder for code generation:

> Smart_Cenfigurator_Example

| @B New Folder *

Folder name:

New_Folde

13
——

| le The selected folder is not empty l

Figure 6-4 Folder Selection
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(3) Click on [L"J Generate Code] button. The source code will be generated in the new location. You can
also check for the current generate code location in [Overview] page.

@ workspace - Smart_Configurator_Example/Smart_Configurator_Example.scfg - €° studio E | x
File Edit Navigate Search Project RenesasViews Run Window Help

- = v G Q | EC/Ce+ & Smar Configurats
& | Project Explorer X =k:: § = O | & "smart_Configurator_Example.scfg S % |
[

1}

~ 125 Smart_Configurator_Exampl - + 5 % g
ol Configurator Example Overview information E

— |
» 8 Includes Generate Cadle Generate Report |

v a

« General Information el

¥ (= smc_gen
= Config_S12AD0

Overview
general

Get an ovs

of the features provided by Smart
= 1_bsp

Configurator.

Videos Application Code

d

- 1_config
= 1_ether_rx
- 1_pincfg
= 1_gspi_smstr_rx

Software Components
o & Y txample.c

L linker_script.ld P
» 2 New_Folder

[m'

Drivers

{5} Smart_Configurator_Example.scfg - |
Smart_Configurator_Example HardwareDebug Jaunch Product Documentation M Hardware
(@ Developer Assistance User's Guide

APl manual

RTOS
& trash

Jojeindyuo) pews

on Notes

« Current Configuration

Selected board/device: RSFS64AMLOxFC (ROM size: 4Mbytes, RAM size: 512KB, Pin count: 176)

Generated location (PROJECT LOCV New. Folder ) | [eqit.]
Selected companents:

Component Version Configuration

@ Board Support Packages. (r_bsp) 742 r_bsplused)

@ Ethernet Driver. {r_ether_rx) 123 r_ether_ndused)

@ QSPI Clock Synchronous Single Master Control Modul... 1.21 r_gspi_smstr_ndused)

© single Scan Mode 512AD 250 Config_S12AD0(S12AD0: used)

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

Figure 6-5 New generate code location
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6.3

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 the
e? studio.

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 the e2 studio.

smc_gen
|
| | |
general r_bsp r XXX r_config r_pincfg
- j o board doc | D j
r_cg_xxx.h r_bsp Pin.c
j . doc ref _config.h j
r_cg_dmac [ med sre B D Pin.h
_user.c r_bsp_
- D _interrupt
B j platform.h r_xxx_if.h —config.h r_XXX_pinset.c
r_cg_gpt
_user.c = j
rxxx r_xxx_pinset.h
B _config.h XXXP '
r_cg_hardware L
_setup.c
I XXX r_pinset.h
B j _pin_config.h

r_cg_macrodriver.h

|
Ly

r_cg_userdefine.h

|
o 7

smc_cgc.c

|
o 7'

smc_cgc.h

|
Ly

-

smc_cgc_user.c

|
Ly

r_s

3

c_entry.h

|
Lo

r_smc_interrup.c

|
Ly

r_smc_interrupt.h

“ConfigName”

)

“ConfigName”.c

)

“ConfigName”_user.c

“ConfigName”.h

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

File

Description

general

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

r_cg_xxx.h(Noe)

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.
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() (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.
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Folder File Description

r_xxx (Notel) 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.n Noe*D): | jst of all API calls and interface
definitions of this FIT module

Note: Folders in r_xxx depends on the requirements of

each FIT module.

r_config This folder is always generated.

It contains configuration header files for the MCU package,
clocks, interrupts, and driver initialization functions with the
name R_xxx_Open (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 (e.g.
package type) and other settings (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.nhMNoe) 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.hnMNee ) | These pin configuration header files are dedicated for FIT
drivers with specific requirements in pin setting sequence.

r_pincfg Pin.c This file is always generated.
It is a reference of pin function initialization for all
peripherals configured in the [Pins] tabbed page (except

I/O Ports).
Pin.h This file is always generated.

It contains the function prototypes of pin settings in Pin.c
r_xxx_pinset.c (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.

I_Xxx_pinset.h (Note*1) 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.n Mo 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).

{ConfigName}.c This file contains functions to initialize driver
(R_ConfigName_Create) and perform operations that are
driver-specific, 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.
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{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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6.4 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.

& Smart_Configurator_Example.scfg &

: i 5] &
Clocks configuration senerate Cod te Report
W 53 V] 1]
SEKCR (FEX{3:0D) FlashiF clock (FCLK)
- @ (MH
SCKCR CKI3:0N System lack (ICLK)
Frequency Multiplication: b 12 120 (MHz)
Resonator
SCKCR (PCRAL:OD Peripheral module clock (PLLKA)
Fraquenc 24 Mol b 12 (MHZ)
scillation wait SCKER (PCKRON Peripheral module clock (PCLKE)
9980 b 18 5 (MHz)
SCKCR (PCKCE0]) Peripheral module clock (PCLEC)
&0 (MHz)
7 N\ e 174 0 { /
(2) SCKCR (PCRDISON Pariphe dute
o 11 /4 0 M
. SCKCR (BCKE3AN) External b e
S = 0 (MH
BCKCR (BCLKDIV)
- —
HOCO SCKCAZ [UCKL30])
\.

Cwverview Board Clocks System| Components Pins Interrupts

Figure 6-7 Clocks Configuration with Main Clock Selected as Clock Source
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No | Folder File Macros/Functions Description
(1) | r_confi | r_bsp_config.h Macros related to These settings are generated by Smart
g clocks 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 (e.g. package type)
and other settings (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.

I_SmcC_cgc_user
.C

R_CGC_Create_Userl
nit

This API function is used to add code in
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, Backing
up Generated Source Code).
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6.5 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().
= 8

| =
Generate Code Generate Report

# Smart_Configurator_Fxample.scfg &

Pin configuration

Software Components # B /% & Pin Function L = I
‘ Type filter text | ‘ type filter text (* = any string, 7 = any character) | All £
v & bsp Enabled Function Assignment Pin Number Direction
 r_bsp ADTRGO#  # PO7/IRQ15/ADTRGO# #2176 |
v & Single Scan Mode S12AD ANOOO » PA0O/IRQB/ANOOD s 173 |
= Config S12ADO ANO0O5 r PA5/IRQ13/ANOOS # 167 |
v & rether ix 1 ANoO1 # Not assigned # Not assigned  None
& r_ether_rx 1 ANoO2 # Not assigned # Not assigned  None
¥ & r_gspi_smstr_rx 1 AN0O3 # Not assigned 7 Not assigned  None
& 1_gspi_smstr_rx 1 ANoo4 # Not assigned 7 Not assigned  None
1 AN0O6 7 Not assigned # Not assigned ~ None
] ANo0O7 7 Not assigned 7 Not assigned  None
< >

Pin Function Pin Number

Overview Board |Clocks | System Components | Pins Interrupts

Figure 6-8 Config_S12ADO0 in Software Components View

Folder File Function Driver | Description

{ConfigName} | {ConfigName}.c | R_ConfigName_Create | CG This API function initializes the
pins used by this driver.
R_Systeminit in
r_cg_hardware_setup.c will call
this function before entering main()
function.
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(2)_Pin initialization for drivers with r_xxx (Note?)

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

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

i Smart_Configurator_Fxample.scfg
(6] =)

Pin configuration Generate Code Generate Report

Software Components ¥ © 1% &@  Pin Function U (RN
| Type filter text | ‘ type filter text (* = any string, ? = any character) ‘ All >
v Zrbsp Enabled Function Assignment Pin Number Direction A
* 1 bsp ETO_COL # PC7/UB/A23/CS0#/MTIOC3A/MTCLKB/TMO2/PO31/TOCO/CE # 76
¥ & Single Scan Mode 512AD ETO CRS  # P83/EDACK1/MTIOCAC/ETO_CRS/RMII0_CRS DV/SCK10/SS1( 7 74

« Config_S12AD0

|l 1 ether ne ETO_ERXD1 # P74/A20/CS4#/PO19/ETO_ERXD1/RMII0O_RXD1/5511#/CTS11 # 88

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

ETO_ERXD3 7 PCO/A16/MTIOC3C/TCLKC/PO17/ETO_ERXD3/CTS5#/RTS5#/S # 91

ETO_ETXDO 7 P81/EDACKO/MTIOC3D/PO27/ETO_ETXDO/RMIIO_TXDO/SMIS # 80 o

ETO_ETXD1 ~# P82/EDREQ1/MTIOC4A/PO28/ETO_ETXD1/RMIIO_TXD1/SMO # 79 e}

ETO_ETXD2 ¢ PC5/D3/A21/CS2#/WAIT#/MTIOC3B/MTCLKD/TMRI2/PO29/I # 78 e}
e}
|
e}

@ r_ether_rx
v 2 r_qspi_smstr_rx

|
|
ETO_ERXDO # P75/CS5#/PO20/ETO_ERXDO/RMII0_RXDO/SCK11/RTS11#/SC # 87 |
|
|
|

@ r_gspi_smstr_rx

ETO_ETXD3 ¢ PC6/D2/A22/CS1#/MTIOC3C/MTCLKA/TMCI2/PO30/TICO/ETC # 77

ETO_LINKST; # P34/MTIOCOA/TMCI3/PO12/POE10#/ETO_LINKSTA/SCK6/SCk # 27

ETO_MDC 7 P72/A19/CS2#/ET0O_MDC/LCD_DATA23-A 2101

ETO_MDIO 7 P71/A18/CS1#/ETO_MDIO 4102 10
ETO_RX_CLK # P76/CS6#/P0O22/ET0_RX_CLK/REF50CKO/SMISO11/SSCL11/R # 85 |
ETO_RX_DV # PC2/A18/MTIOCAB/TCLKA/PO21/ETO_RX_DV/RXD5/SMISO5/ # 86 |
ETO_RX_ER 7 P77/CS7#/PO23/ET0_RX_ER/RMIIO_RX_ER/SMOSI11/SSDA11 # 84 |
ETO_TX_CLK 7 PC4/A20/CS3#/MTIOC3D/MTCLKC/TMCIN/PO25/POEO#/ETO_ 7 82 |
ETO_TX_EN # P80/EDREQO/MTIOC3B/PO26/ETO_TX_EN/RMIIO_TXD_EN/SCk # 81 o

ODOOONMRERARRRRMNRERRRRRE

ETO_EXOUT # Not assigned # Not assigned  None

ETO TX_ER 7 Not assigned # Not assigned  None

ETOWOL 7 Not assigned # Not assigned  None

REF50CKO 7 Not assigned / Not assigned  None v
< >

Pin Function Pin Number

Overview Board | Clocks|System Components | Pins| Interrupts

Figure 6-9 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: n is 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_xXxx_smstr_rx_pin_config.h.

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

# Smart_Configurator_Example.scfg &

Pin configuration

o] ]
Generate Code Generate Report

Software Components ® 5 1% e Pin Function D HE R e
‘ Type filter text ‘ ‘ type filter text (* = any string, ? = any character) | All =2
¥ &rbsp Enabled Function Assignment Pin Number Direction
¥ r_bsp Qloo # PD6/D6/MTIC5V/MTIOCBA/POE4#/SSLC2-A/QMO-B/QIO0-B # 145 (B) (e}
v & Single Scan Mode S12AD Qlo1 # PDT/DT/MTIC5U/POE0#/SSLC3-A/QMI-B/QIO1-B/SDHI_D1-E # 143 (B) 10
& Config 512AD0 Qo2 # PD2/D2/MTIOCAD/TIC2/MISOC-A/CRX0/QIO2-B/SDHI_D2-B # 154 (B) 10
¥ & r_ether_rx QIo3 # PD3/D3/MTIOC8D/TOC2/POES#/RSPCKC-A/QIO3-B/SDHI_D. # 150 (B) 10
@ r_ether QSPCLK 7 PD5/D5/MTICSW/MTIOC8C/POE104/SSLC1-A/QSPCLK-B/SD # 147 (B) 0
v & rgspi_smstr rx
& 1_gspi_smstr_rx
< >

Pin Function Pin Number

Overview |Board |Clocks |System Components Pins| Interrupts

Figure 6-10 r_gspi_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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6.6

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

v 111

3 [

GROUPAL1
INTB190 (S124D1) ]

Periphetal ity Status
@

S12AD Jsed

Used

l.....,\ F 4
S12AD (2) llov(-HS . Used

Multiple Interrupts

Fast Interrupt

(4)

Figure 6-11

Interrupts Configuration in Interrupts View

No | ltem 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 (No©5),

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 (Noted) jn the [Interrupts]
tabbed page will be mapped in
this file and handled by r_bsp.

(4) | Fast
Interrupt

general

r_smc_interrupt.c

CG

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

r_smc_interrupt.h

CG

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

(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.

R20AN0451ES0160 Rev.1.60
Apr 16, 2024

RENESAS

Page 93 of 112




RX Smart Configurator User's Guide: e? studio

6.7 Component Settings
6.7.1 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).

) Project Explorer . = = B & sman_Configuratos_Example scfgy W ¢ bsp_configh > e
+ =5 Smart Configurator Example [HardwareDebug L I i

. J r_bsp_config_ nce.h
#ifndef R_BSP_CONFIG_REF_MEADER_FILE
#define R_BSP_CONFIG_REF_HEADER_FILE

~ (2t config

& r_bsp_configh

CRACT:

gdefine BSP_CFG_STARTUP_DISABLE (@)

Figure 6-12 r_bsp_config.h

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.
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0 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@ (@x@@) /* (Port@) */

gé: #tdefine PTP_CFG_GM_PRIORITY21l (exee) /* (Portl) */ (1) Explanatlon information

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

222 /* b31 to b24: clockClass, default value(=248, = OxF8), 255 is slave only clock */

223 /* b23 to bl6: clockAccuracy, default value(=6x21)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_QUALITY®@ [(BXFB2IFFFF)) /* (Port@) */

226 #define PTP_CFG_GM_CLK_QUALITY1|(@xF821FFFF)| /* (Portl) */

227 (2) Configuration

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

229 #define PTP_CFG_GM_CLK_ID8_U (@x@@eeeeed) /* Clock-ID hi (Porte) */

230 #define PTP_CFG_GM _CLK_ID@_L (@x0@eeeee@) /* Clock-ID lo (Portl) */

231 #define PTP_CFG_GM_CLK_ID1_U (exeeeeeeee) /* Clock-ID hi (Porte) */

232 #define PTP_CFG_GM _CLK_ID1_L (@x@@eeeee@) /* 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) */

240 #define PTP_CFG_TIME_SOURCE1l (@xA@) /* Timesource is internal oscillator (Portl) */

241 v

< >
Figure 6-13 Example of r_xxx_config.h (r_ptp_rx_config.h)
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6.7.2 FreeRTOS Kernel configuration
Configuration file of Renesas FreeRTOS Kernel is generated as FreeRTOS_Kernel.h under the

¥src¥frtos_config.

|5 Project Explorer T i =0
+ i Smart Configurartor Example [HardwareDebug)
ail Inchudes
v B
» (& FreeRTOS

(& Irtos_config
> I FreeRTOSConfig h

& frtos_skeleton

v frios_startup

» 2 smc_gen
» & Smart_Configurartor_Example.c
{8 smart_Configurartor_Example.scig
Smart_Configurartor_Example HardwareDebug launch
7) Developer Assistance

&} Sman_Configurartor_Example.scig N FreeRTOSConfigh > = =

#| * FreeRTOS Kernel V1e.e. -

- wifndef FREERTOS_CONFIG_H
#define FREERTOS_CONFIG_H

* Prevent Renasas headers redefining some stdint.h types.
#define _ TYPEDEF__ 1

e adjusted for your part lar hardware and

#define configUSE_PREEMPTION 1

wdefine configUSE_IDLE_HOOK 1

#define configUSE_TICK_HOOK 1

#define configlPU_CLOCK_HZ (BSP_ICLK_HZ)

#define configPERIPHERAL_CLOCK_HZ (BSP_PCLKB_HZ)

#define configTICK_RATE_HZ ({ TickType_t ) 1@e@)
#define configMINIMAL_STACK_SIZE (( unsigned short ) 140)
#define configTOTAL_HEAP_SIZE_N (8)

#define configTOTAL_HEAP_SIZE (( size_t ) { configTOTAL_HEAP_SIZE_N * 1824 ))
#define configMAX_TASK_NAME_LEN (12)

#define configUSE_TRACE_FACILITY 1

#define configUSE_16_BIT_TICKS @
#define configIDLE_SHOULD_YIELD 1
#define configUSE_CO_ROUTINES )
#define configUSE_MUTEXES 1
#define configGENERATE_RUN_TIME_STATS @
#define configCHECK_FOR_STACK_OVERFLOW 2
#define configUSE_RECURSIVE_MUTEXES 1
#define configQUEUE_REGISTRY_SIZE L]
#define configUSE_MALLOC_FAILED_HOOK 1
#define configUSE_APPLICATION_TASK_TAG @
#define configUSE_QUEUE_SETS 1
#define configUSE_COUNTING_SEMAPHORES 1
#define configMaX_PRIORITIES {
#define configMAX_CO_ROUTINE_PRIORITIES (
#define configUSE_TASK_NOTIFICATIONS 1
#define configUSE_TASK_DPFPU_SUPPORT -]
#define configRECORD_STACK_HIGH_ADDRESS

#define configNUM_THREAD_LOCAL_STORAGE_POINTERS @

/* Oynamic allocation and static allocation. *
gdefine configSUPPORT_DYNAMIC_ALLOCATION 1
#define configSUPPORT_STATIC_ALLOCATION @

Figure 6-14 FreeRTOSConfig.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 section
describes the methods to add custom code for both components.

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

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

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

smc_gen

r_bsp r_XXx r_config

- board - doc - D

r_bsp_config.h
doc

L g v L’E -

D r_bsp_interrupt_config.h

platform.h L ’E - D

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
/
void R_Config_CMT3_Create_UserlInit(void)
/* Start user code for user init. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */
}
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/
* Function Name: r_Config_CMT3_cmi3_interrupt
* Description : This function is CMI3 interrupt service routine
* Arguments > None
* Return Value : None
/
#if FAST_INTERRUPT_VECTOR == VECT_PERIB_INTB129
#pragma interrupt r_Config_CMT3_cmi3_interrupt(vect=VECT(PERIB, INTB129),fint)
#else
#pragma interrupt r_Config_CMT3_cmi3_interrupt(vect=VECT(PERIB, INTB129))
#endif
static void r_Config_CMT3_cmi3_interrupt(void)
/* Start user code for r_Config _CMT3_cmi3_interrupt. Do not edit comment
generated here */
/* End user code. Do not edit comment generated here */
}
/* 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 added for you in “r_smc_entry.h” by automatically.

Project Explores
“ L5 Smart_Configurator Example [HardwareDebug
Incudes

&include “r_smc_entry.h™
2in “r gathar rx jf h"

void main{void);

void main(void)
{

(

Figure 7-2 Add header files

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

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

(R_ConfigName_Start) and stop (R_ConfigName_Stop).

il | £ *Smart_Configurator Examplec X

{1 Project Explorer
v 15 Smart_Configurator_Example @* FILE : Smart_Configurator_Example.c
#include "r_smc_entry.h"

B Includes 11
v S s 12
(= smc_gen 13 *Global variable for changing CMT@ interval®
: 14 uintlé_t interval level;
£ Smart_Configurator_Example.c 1 i 2
& trash 16 *Global variable for storing the A/D conversion result*/
17 uintlé_t g_adc_result;

o Smart_Configurator_Example.scfg

Smart_Configurator_Example HardwareDebug launch

7) Developer Assistance

*Global

extern uintS:t g_adc_flag;

void main(void);

- void main(void)

R_Config_CMTe_Start();

R_Config_S12AD@_Start();

while(1U)

* A/D conversion is completed */

L

Figure 7-3 Call Code Generator functions

flag to indicate A/D conversion operation is completed*/

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.

For more reference, refer to “Smart Configurator Application Examples” in “chapter 12 Documents for

Reference”.
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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 [?El (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,

{3 Smart_Configurator_Example.sclg

Overview information
« General Information

Overview

Get an pyaryiew of the features provided by Smart Configurator.

Videos

What's New
Check out w w in the latest release.

See all Release Not

Product Documentation

 Current Configuration

Selected board/device: RSFS64MICXFC (ROM size: 4Mbytes, RAM size: 512KB, Pin count: 176}

Generated location (PROJECT LOCV): | New_Folder Edit

Selected components:

Component Version Configuration

© Board Support Packages. (r_bsp) 142 1_bsp(used)

© Ethernet Driver. {r_ether_n) 123 _ether_nrused)

© Q5P Clock Synchronous Single Master Control Modul. 121 r_qspi_smst_rxlused)

© Single Scan Mode S12AD 250 Config_S12ADO(S12AD0: used)

Overview  Board Clocks System Companents Pins | Interrupts

Figure 9-1

Text).

Application Code

Software Components

]

Middieware &
Drivers

==

MCU Hardware

J01e1n8yuo) Yews

= 8

% @
o CQd

wy A

Output of a Report on the Configuration

E Smart Report 4
Generate report of configurations
Options
| (®) Print all sections I
Print specific sections
Board -
Clocks
Components
Pins W
£ >
Qutput as PDF Select Font...
| N | Browse...

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 [ &4 (Save the list to .csv file)] button on the [Pins] page of the Smart
Configurator view.

# Smart_Configurator_Example.scfg

Pin configuration “ =
g9 Generate Code Generate Report
Hardware Resource 2 % é& Pin Function a3} & e
| Type filter text | ‘ type filter text (* = any string, ? = any character) ‘ All 7
2 Al ~ Enabled Function Assignment Pin Number Direction »
## Clock generator ADTRGO#  # PO7/IRQ15/ADTRGO# 7176
%, Clock frequency accuracy measure ANOOD # P40/IRQ8/ANOOO 7173
#f Buses ANQ05 # P45/IRQ13/AN005 # 167

# EXDMA controller
# Interrupt controller unit

|
|
|
ETO_COL 7 PC7/UB/A23/CSO#/MTIOC3A/MTCLKB/TMO2/PO31/TOCO/CE ¢ 76 |
ETO_CRS # P83/EDACK1/MTIOCAC/ETO_CRS/RMIIO_CRS_DV/SCK10/SS1( # 74 |
|
|
|
|

* @ Multi-function timer pulse unit 3 ETO_ERXDO # P75/CS5#/P0O20/ET0_ERXDO/RMII0_RXDO/SCK11/RTS11#/SC # 87

KRR RRREERERIRIRIE]

= MTUO ETO_ERXD1 # P74/A20/CS4#/PO19/ETO_ERXD1/RMII0_RXD1/SS11#/CTS11 # 88

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

= MTU2 ETO_ERXD3 # PCO/A16/MTIOC3C/TCLKC/PO17/ET0_ERXD3/CTS5#/RTS5#/S # 91

= MTU3 ETO_ETXDO # P81/EDACKO/MTIOC3D/PO27/ETO_ETXDO/RMIIO_TXDO/SMIS # 80 o)

= MTU4 ETO_ETXD1 # P82/EDREQ1/MTIOCAA/PO28/ETO_ETXD1/RMIIQ_TXD1/SMO ¢ 79 0

= MTUS ETO ETXD2 # PC5/D3/A21/CS2#/WAIT#/MTIOC3B/MTCLKD/TMRI2/PO29/1 # 78 o)

= MTU6 ETO_ETXD3 # PC6/D2/A22/CS1#/MTIOC3C/MTCLKA/TMCI2/PO30/TICO/ET # 77 o)

= MTU7 ETO_LINKST/ # P34/MTIOCOA/TMCI3/PO12/POE104/ETO_LINKSTA/SCK6/SC # 27 [

~ MTU8 v ETOMDC  # P72/A19/CS2#/ET0_MDC/LCD_DATA23-A 7101 0 v
< > < >

Pin Function Pin Number

Overview |Board | Clocks | System | Components Pins| Interrupts
Figure 9-3 Output of a List of Pin Functions or Numbers (in csv Format)

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

An image of the MCU/MPU package is output in response to clicking on the [ Lz

external image file)] button of the [MCU/MPU Package] view.

(Save Package View to

RENESAS

RXE4M

REFS64MLOKFC

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

The Smart Configurator for RX Plug-in in e2 studio 2023-01 and 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 CMTO0_Create (void)
{ {
/* Disable CMIO interrupt */ /* Disable CMIO interrupt */
TEN (CMTO,CMI0) = 017; IEN (CMTO,CMI0) =
/* Cancel CMT stop s /* Cancel . .
MSTP (CMTO) = 77 Inserted the user code mstp (curo) | USEr codes will automatically be
with the specific tags merged into the new generated file
/* Set control regisf /* Set cont
CMTO.CMCR.WORD = 0001 CMT CMCR CLOCK PCLK32 CMT0.CMCR.WORD = 0002 _CMT_CMCR_CLOCK_ PCLK128
/* Start user code */ /* Start user code */
CMTO.CMCR.WORD |= H CMTO.CMCR.WORD |= H
/* End user code */ /* End user code */
/* Set compare match register */ /* Set compare match register */
CMTO.CMCOR = 0031 CMTO_CMCOR_VALUE ; CMT(O.CMCOR = _000C_CMTO_CMCOR_VALUE;
/* Set CMIO priority level */ /* Set CMIO priority level */
IPR(CMTO,CMIO) = (8 CMT PRIORITY LEVELS; IPR(CMT0,CMI0) = 08 CMT PRIORITY LEVELS;
R _Config CMTO_Create UserInit(); R _Config CMTO Create UserInit():;
} }

Figure 10-2 User code protection with auto merge
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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 wvalue */

<<<<<<<Last Time Generated Code

/* Start user code */ code

TMRO.TCORA = 29 TMRO COMP_MATCH VALUE A; [j‘> Last time generated code and user

TMRO.TCSR.BYTE |= H
/* End user code */
TMRO.TCCORB = 53 TMRO COMP MATCH VALUE B;

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

~ 02 TMRO COMF MATCH VALUE Aj [ > This time generated code

>>>>>>>This Time Generated Cod

/* Configure TMRO interrupts */
IPR(TMRO, CMIAO) = OF TMR PRIORITY LEVEL1S5;

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
MoveReerll LOde generation 1s sTarted

M@4000001: File generated:src\smc_gen‘Config TMR@'\Config TMR@.F
MB4200001: File generated:sre\sme gen\Config TMR@\Config Tk
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:src)

\smartconfigurator\workspace\sre\sme_gen

smc_gen\Config TMR®\Config TMR®.c

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

MBeeesees: The above files highlighted inm 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
TMEQ.TCORA = 9 IMEO _COMP MATCH VALUE_A;

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

Copy the user code

TMRO.TCORB = 53 TMRU COMP MATCH VALUE B;

TMRO . TCORA
TMRO . TCORB
>>>>>>>This Time

_ 02 _TMRO_COMP_MATCH_VALUE A;
_ 04 TMRO_COMP_MATCH_VALUE_B;
Generated Code

/* Configure TMRO interrupts */

/* Set compare match value */
<<<<<<<L.ast Time Generated Code

TMRO.TCORA = 29 TMRO COMP_MATCH VALUE A;
/* Start user code */
TMRO.TCSR.BYTE |= 0xEO;
/* End user code*
TMRO.TCORB = 753

TMRO.TCORA = (02 TMRO COMP_MATCH VALUE_A;
/* Start user code */
TMRO.TCSR.BYTE |= 0xEO;
/* End user code */
TMRU . TCORB = _UZ_TMRU_COMP MATCH VALUE B;
>>>>>>>This Time Generated Code

Paste the user code

IPR(TMRO, CMIAO) = OF TMR

PRIORITY LEVEL15;

Figure 10-5 Generated conflict code

2) Remove last time generated code and the conflicts commend (<<<<<<<Last Time Generated Code,

======= and >>>>>>>This Time Generated Code) as shown in Figure 10-6.

/* Set compare match value */
TMRO.TCORA = 02 TMRO COMP_MATCH VALUE A;
/* Start user code */

TMREO.TCSR.BYTE |= 0xED;
/* End user code */
TMRO.TCORB = 04 TMRO_COMP_MATCH VALUE B;

Figure 10-6 The codes after resolving the merge conflict

Another way to solve merge conflict:
1). Click this console message to open the compare view

|2 problems & Console % | [T Properties| @ Smart Browser ' Smart Manual

Smart Configurator Output

Code generation is successful:C:\Renesas\Sample project‘\Smart Configurater Example\srcsmc gen

color Nave user coge merge conflicts, please open the file and resolve the conflict manually

Me88aee8l: Code generation is started

Me40eeeel: File generated:src)smc_gen\Config S12AD@\Config 5124D8.c
Megeaeee;

1eeeeesel: Code generatig Zzmbac

Me4e0eeel: File generatedsrc)smc gen\Config 512AD@\Config 512AD8.c
Me88aee85: The above files highlighted i1n re

Megoaeeal;

Code generation is successful:C:\Renesas\Sample project‘\Smart Configurater Example\srclsmc gen

Figure 10-7 Error message in console
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2). After compare view is opened, user can apply left change to the right. Or user can edit right side code
manually.

[ Project Explorer ¢ | 1= %5 7 § = O | E° File Compare X =g
v 15 Smart Configurator Example [Hardwar| | [l ¢ Compare
> B Includes ~  |Lc® Translation Unit

v (Boerc e® R_Config_S12AD0_Stop
“ = smc_gen

w (= Config_S12AD0
» || Contig_S12AD0_user.c
» || Config_S12AD0.c <» C Compare Viewer £ DM AN 7Y A
> [B Config_S12AD0A

Existing code * |Np.w code |
> = general 115 115 ~m
> &1 bsp 116 void R_Config_S12AD@_Stop(void) 116 void R_Config_S12AD8_Stop(void)

s, ¢ confi 117 { 117 {
2 = )
. inch 118 S12AD1.ADCSR.BIT.ADST = eU; 118 S12AD1.ADCSR.BIT.ADST = au;
* k= r_pincig 119 IEN(PERIB, INTB192) = @uU; 119 LIEN(PERIB, INTE192) = 8U;
> L] Smart Coanfigurator_Fxample.c 120 IR(PERIB, INTB192) = euU; | 128 IR(PERIB, INTB1S2) = &U; =
> B trash 121 /* Start user code */ 121 ICU.GENBL1.BIT.EN22 = @U;
. 122 ICU.GENBL1.BIT.EN22 = 1U; H 122 %
15 Smart_Configurator_Example.scfg 123 /* End user code */ [ 123
Smmart_Configurator_Example Hardware| | [124 124 JFHH RS AR SRR RS R K
» (@) Developer Assistance 125} 125 * Function Name: R_Config_S12AD@_Get_Val

126 126 * Description : This function gets res|

127 fHesssestrsstrtbeskeskerssxsthesthsrsnss 127 * Arguments . channel - .

190 % Coimedammn bome: N Facdle CA9ARA Sad alaan 170 % rhemmnnl AL deda .

< > < >
Figure 10-8 Compare Viewer for conflict code
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11. Help

11.1 Help
Refer to the help system from the e? studio menu for detailed information on the Smart Configurator.

E workspace - Smart_Configurater_Exarnple/Smart_Configurator_Examplescfg - & studio

File Edit Mavigate Search Project RenesasViews Run  Window  Help

| %5 Debug v | | [£7 Smart_Configurator G5 Welcome
I_Cz) Help Contents I
& Search
l§5 Project Explorer &3 BES = 8 | §Smarty

Show Contextual Help

Figure 11-1 Help Menu

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

B workspace - Smart_Configurator_Example/Smart_Configurator_Examplescfg -  studie - 0 x|

File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help

LB S L e

55 | Ficics+ o Smart Configurator

& |12} Smart_Configurator_Example.scfg % =i

@ =0
v
& = : o) & ¥’ Search “ Related Topics
= Qverview infermation Generate Code Generate Report e
s narks B8 Index
&5~ General Information =
i Smart Configurator
* Overview Smart Configurator is a User Interface that
e e combines the functionalities of Code Generator
(=] Get an overview of the features provided by Smart Configurator. and FIT Configurator which imports, configures
a — and generates different types of drivers and
R Application Code middleware modules
—_——————— See also:
Software Components @ Smart Configurator
: : Middleware & g S ot
~ What's New Drivers
Y checkout Rros

B Using the Smart Conf

new in the latest release. .
Product Documentation
etr's Gida MCU Hardwar:

Jojesndyuo) Yews

eration
B Report Generation

+ Current Configuration

Project Generation

Selected board/device: RSF564MLCXFC (ROM size: AMbytes, RAM size: 512KB, Pin count: 176)
0S Kernel
Generated location (PROJECT_LOC\): | New_Folder Edit...

Selected components:

Component Version Configuration

@ Board Support Packages. (r_bsp) 742 1_bsplused) Edtimation
@ Ethemnet Driver. (r_ether_rx) 123 1_ether_n(used) Backup Data

@ QSPI Clock Synchronous Single Master Control Modul.. 1.21 r_qspi_smstr_ndused) B MCU Package Vi

@ Single Scan Mode S12AD 250 Config_S12AD0(S12AD0: used)

1 Azure RTO!

Overview  Board| Clocks | System | Companents  Pins| Interrupts B Azure RTOS Project

Figure 11-2 Smart Configurator Quick Start information
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11.2 Developer assistance

Developer assistance provides user a tool to display API information and calling examples of components
they added so user can easily develop without having to know the auto-generated code.

IS Project Bxplorer X -5 7 & = O {& Smart Configurator Examplescty X =
~ &5 Smart_Configurator_Example Overview information % =)
des Generate Code Generate Report
L + General Information ® 2
(&> New_Folder
& trash Overview

458 Smart_Configurator_Example.scfg

) Get an overview of the features provided by Smart
= Smart_Configurator_Example HardwareDebug.launch

Configurator.

-
Videos Application Code

Introduction to Smart Configurator

Browse related videos Software Components

Middleware & J
What's New [ Drivers

RTOS
Check out what's new in the latest release,

P
-

See all Release Notes.

Product Documentation MCU Hardware
User's Guide

API manual

Jojesn8yuo) Yews

Application Notes

Tool news

+ Current Configuration
Selected board/device: RSFS64MLCKFC (ROM size: 4Mbytes, RAM size: 512KB, Pin count: 176)

Generated location (PROJECT LOCV): | New Folder | Edt. v
Overview | Board | Clocks | System | Components  Pins | Interrupts

Figure 11-3 Developer assistance
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(1) Add component and generate code.

(2) Check generated file exist.

(3) Expand [Developer assistance] in project explore and double click the component.

(4) Read API information and examples.

{3 Project Explorer X =
~ 15 Smart_Configurator_Example

[ Includes

[E

[ trash

{0F Smart_Configurator_Example.scfg

-| Smart_Configurator_Example HardwareDebug.launch

v(@ Developer Assistance
»' Config_S12AD0

Figure 11-4

i Project Explorer = o |
vis Smart_Configurator_Example
» mt Includes

v B sre

v  SITIC_Qen (2)
nfig 512400

» == general
» B bsp
= ¢ config
&= r_pinefg
& Smart_Configuratos_Examplec

trash

¥ Smart_Configurator_Example.scig
ple HardwareDebug launch
Developer As:

» W Config S12AD0

@)

< >

 § = O ||&F smart_Configurator Examplescfg

Software component configuration

=0

(1)-b Gener:%eJCode

-
[aenerate Report

Configure

~ Basic setting

Note

When using the 12-bit A/D converter (unit 1), we recor

Components a2 A3~
TS
type filter text
v (= Startup
¥ (= Generic
& rbsp

W (= Drivers
v s

Config_512AD0

1).a

Analog input mode setting

[] Double trigger mode

Analog input channel setting

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

() Developer Assist Browser >

Adding component and generating code

~

nmend not usin

[ Extend analog input mode

Single Scan Mode S12AD

The Code Generator outputs the following API functions for the single scan mode S12AD,

APl Function Name

R_<Config_S12AD0> Creats

R_<Config S12AD0> Start
B_=Config 51 = 51

R_=Config S512AD0> Get ValueResull

R_=Config S12AD0> Set CompareValue

RB_=Config_S12AD0> Set CompareAValue

R_=<Config S12AD0> Set CompareBValue

R =Config S12AD0> Create Userlnit

r_<Config_S12AD0> intemupt

r_<Config S12A00> compare_interrupt

[ AN100 C]AN101 [C]AN102 [JAN103
[[1ant0s [1aNn106 [Clanto7 [Jan10g
CJan110 Clant [Jan112 [JaN113
[CJAN115 [JAN116 C1AN117 [JAN118
[Jan120 ] Temperature sensor output [[Jinternz
Conversion start trigger setting
Start trigger source
Software trigger
Interrupt setting v
< >
=
~
Function
Executes initialization pi ing thal is required before controlling the
single scan mode S12AD0.
Starts A/D conversion,
Stops A/D conversion.
Gets the result of conversion.
Sets the compare lavel.
Sets the compare level for window A,
Sets the compare level for window B.
Executes user-specific initialization processing for the single scan mode
S12A0.
Executes processing in response to scan end interrupls.
Executes p g in resp to P interrupts,
v

Figure 11-5 Developer assistance in Project Explorer
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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
e2 studio Integrated Development Environment User's Manual: Getting Started Guide (R20UT4374)
CC-RX Compiler User’'s Manual (R20UT3248)
RX family Renesas FreeRTOS Application Note (RO1AN4307)
e2 studio Parther RTOS Aware Debugging for RX (R20AN0586)

(Obtain the latest version from the Renesas Electronics website.)

Smart Configurator Application Examples
Smart Configurator Application Examples: Ethernet (R20AN0495)
Smart Configurator Application Examples: CMT, A/D, SCI, DMA, USB (R20AN0469)
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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 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

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

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

become possible.
5. Clock signals

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

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

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi
(Max.) and Vi1 (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between Vi. (Max.) and Vi (Min.).
7. Prohibition of access to reserved addresses

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

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

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



Notice

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

of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other 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.

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

or others.

4. You shall 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.
5. 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.
6. 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.

7. 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.

8. 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.

9. 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.

10. 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.

11. 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.

12. Itis 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.

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

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

Electronics products.

(Notel) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

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.

(Rev.5.0-1 October 2020)

Contact information

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