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Introduction

This application note describes the basic usage of the RX Smart Configurator (hereafter called the Smart
Configurator), and the procedure for importing its output files to IAR Embedded Workbench.

References to the Smart Configurator and Integrated Development Environment (IDE) in this application note
apply to the following versions.

Target device and support compiler
Refer to the following URL for the range of supported devices:

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

Contents
Contents

L. OVBIVIBW ittt ettt e e e ettt et e e e e e e e e bbbttt e e e e e e e e e bbb b et e e e e e e e e sanbbbeneeeeeeeeeanns 4

I U oo 1] = PP P PP PP ERPTRPP 4

L2 FRAIUIES ..ttt ettt ettt ettt ettt ettt ettt ettt ettt et ettt ettt et et et et ettt et et et et et e aeeetaaeaaaaes 4

1.3 SOftWAre COMPONENTS ..ottt e e e e e e e bt et e e e e e e s e aanbbe e e e e e e e e saaanbbeeeaaaeesaannneees 4

2. Installation and uniNStallation ............ooevviiiiiiiiiiiiiiieeieeee e enreanne 5

2.1 Installing the Smart CoONFIQUIALOT ... i e e e 5

2.2 Uninstalling the Smart CoNfigUIator ..........oiiii i 5

3. Operating the Smart CoNfIQUIATOT .........ccuuiiiiiiie e 6

3.1 Procedure fOr OPeratiONS. ... . ittt e e ettt e e e e e s abb b e e e e e e e e e anbbereeeaeeeaannneees 6

3.2 Starting the Smart CONfIQUIATON ......ooi i 7

3.3 Create and loading a configuration fil@ ........cccceiiiiiiiiii e 8

3.3.1 Downloading FIT MOGUIES ....uueiiiiii ittt e e e e e e e e st r e e e e s s snnaanereeeeeeanns 8

3.3.2 Creating a New Configuration File .........cuuviiiiiiiiiecee e 8

3.3.3 Opening an Existing Configuration File ..o 10

3 YV ¥ e T [ 1 PR P PUPPPPPRPT 11

R0t R |V = 1 I ¢ 1= o 1 PP UTPT R PPPPPPPRRPT 12

I S e o 1 o - | OSSP 12

3.4.3  SMart CONFIQUIALOTN VIEW ....ueuiiiiiieei i it ee e e e e s s st e e e e e e s st e e e e e e s s s e e e e e e e e s annnnenneeaeeesanns 13

3.4.4 MCU/MPU PACKAGE VIEW ...uuveiiiiiieeiiiiiiieieee e e s ssiete e e e e e s s s ssataeee e s e e e s ssnnsaneeeaeessannnsaneeeeesesanns 14

345 CONSOIE VIBW ittt ettt e e e e e ettt e e e e e e e st et e e eeeeaasntaeeeeaeeesaasnteeeaaaeeeeanns 15

3.4.6 Configuration ProbIemMS VIEW ... 15

4. Setting of Peripheral MOAUIES .........uuviiiiiiiiiiiiiiiiiiiiiiii e 16

R20ANO535EJ0140 Rev.1.40 Page 1 of 83

Apr 16, 2024 RENESAS


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

RX Smart Configurator User’s Guide: IAREW

o R = Yo T o IEST= 14 41 o TR 16
4.1.1  SeleCtiNg the EVICE ..coociiei ettt e e e e e e e s abb e eea e e e e e aans 16
4.1.2  SeleCting the DOAId......ccoo e e e e s s e e e e e e e e aans 17
4.1.3 Import of board CONfiQUIAtioN .....cooo i e e 18
4.1.4 Export of board configuration ... 18

N O Fo Tod (=T = £ (] Lo L P SO P TP PPPPR 19

4.3 SYSTEIM SEULINGS oeiiiiiiiiitt ittt e e e et b et e e e e e e e s bt e e e e e e e e e e aanbbeseeeaeeeeaannnrneeeaaens 20

4.4  Software COMPONENT SEILINGS ...ttt e e e e et be e e e e e e e e e snnbreeeeeaeas 21
ot o [ TN T o0 T 4] oo ] 1= o | PP PRRRPS 21
4.4.2 RemMOVING @ COMPONENT ..uiiiiiiiiie e e e s iititiee e e e e s s s satteereeeeessasataeereeeeessansssanereeeeesaassssrnreeaeessanns 23
4.4.3 Switching between the component view and hardware VIeW .........ccccceeeevviiiivieeeeeeenennne 24
4.4.4 Component configuration SEHINGS .....ocviiii i 25
4.45 CoOmMPONENt rESOUICE CRANGE ..oiii ittt e e e e e e bbb e e e e e e e e e aans 26
4.4.6 Adding FIT drivers or MiddIEWEArE..........coiiiiiiiiiiiiiie e e e 29
4.4.7 Setting of the FIT software COMPONENTES .......ccciiiiiiiie e 30
4.4.8 Changing the version of the FIT software components .........ccccocccvveeeeeeeeiiicciieneee e 31
4.4.9 Solving the grey-0Ut COMPONENT ... e s s e e e e e s s rreeeeeeaans 33
4.4.10 “i” Mmark on FIT MOAUIES ICON ..ciiiiiiiiiiiiiii et et e e e e s e eeeaeeeeanns 34
4.4.11 Configure Analog Front ENd COMPONENT ....oooiiiiiiiiiii e 35
4.4.12 Configure MOtOr COMPONENT ...ciiiiiiiiiiii ettt e e e e e e e e e e s abbbeeeaaaaeeaan 37
4.4.13 Configure general setting of COMPONENT ... 41
4.4.14 Export configuration of COMPONENT........ooiiiiii i 44
4.4.15 Import configuration 0f COMPONENT .......coiiiiiiiiee e 44

I S T = A ] o[ K T PP PP P PPPR 45
4.5.1  ASSIQON PINS 10 FESOUICES . .uutiiiiiiiaiiiiitetee e e e e e e ettt et e e e e e e s e aabbeeeeaaeasaaasnbaeeeaaaaesaananbbeeaaaaaeaanns 46
4.5.2 Pin setting using MCU/MPU PACKAGE ....ccoiiiiiiiiiiiiiiiie ettt ee e e 47
4.5.3 Show pin number from pPin fUNCHIONS ....ciiiiiiii e 48
N g o o A o 11 =T =1 4 g Yo OSSR 49
T T 0] oo oYL == 61 o PSPPSR 49
4.5.6 Pin setting using board pin configuration information ............ccoecvii i 50
A5.7  Pin fIEEr fRAIUTE ...ttt e et e e e e e e e bbb e ee e e e e e e aan 50
4.5.8 Pin Errors/Warnings SELHING ...eoeii ittt e e e e ee e e e e e 51
4.5.9 SymboliC NAME SELING ... e e e e e s s re e e e e e e e e aans 52

I a1 =T 4 U101 =T = o P 54
4.6.1 Changing the interrupt priority level and fast interrupt setting ......ccccccevevvveviiieeeeeeeenns 54
4.6.2 Changing the interrupt priority level and fast interrupt setting .......cccccceevvviiiiiiineeennne 55
4.6.3 MUltiple INtErrUPLS SETHING ...uuieiiiiiii it e e e e e e e e e e 56

5. Managing CoNTlICTS .....oiiiiiiiiii ettt 58

5.1 RESOUICE CONTIICTS 1uiiiiiiiiiie et e e e et r e e e e e s st e e e e e e e e snnsnnaeeeaaeeeeann 58

5.2 ReSOIVING PIN CONTHCTS ..eiiiiiiiee bbb e e e e e e 59

R20ANO0535EJ0140 Rev.1.40 Page 2 of 83

Apr 16, 2024 RENESAS



RX Smart Configurator User’s Guide: IAREW

6. Generating SOUICE COUE .......cuuiiiiiiiiee et e e e e e e e e e e ee s 60
6.1 Generating SOUICE COAE FilE... .. e e e e 60
6.2 Configuration of Generated Files and File NamMes .........cccooiiiiiiiiie i 61
6.3 INIIAIZING CIOCKS . .iiiiiiiiie et e e e e e e e s st e e e e e e s anaebteereeeeesansnraeeeeaeeenanns 64
LS 1 o 11 A= E A1 o 1 1SRRI 65
6.5  INILIAIIZING INTEITUPLS ..eeiiiieiiee ettt et e e e b e e e s snneeeas 66
6.6 Backing up Generated SOUICE COUB........uuiiiiiiiiiiiiiiiieie ettt e et e e e e e s ebrbeeeaa e e e 66

7. Loading generated files in Integrated development environment .........cccccevvvvveeeeee. 67
7.1 Adding CUStOmM Code Of FlT ..ot 67
7.2 Loading in IAR Embedded WOrkKDeNnCh ........cooi i 68
7.3 BUIA TAR PrOJECT Fil@. ettt e e e e e e ae e e e e e e e e 71

8.  Creating USEr PrOgraMS . ...cooiiiiiiiiiiiieee ettt e e e sttt e e e e e e s st e e e e e e e e s neeeeeas 72
8.1 Adding Custom Code in the Case of Code GENErator .........cc.ueeiiiieiiiiiiiiiieee e 72
8.2 Using Generated Code in user appliCation .........oouueiiiiiiiiiii e 74

9. GENEIAtING REP OIS ...ttt e e a e e e e e e 75
9.1 Report 0N CONfIQUIALION ......oi et e e e e e et e e e e e e e s s abbbbeeeaaaeeaanns 75
9.2 Configuration of Pin Function List and Pin Number List (in csv Format)..........ccccccceeeeenne 76
9.3 Image of MCU/MPU Package (in png FOrmMat).......cccuviiiie it e e e e e e e 76

10. User code protection feature for Smart Configurator Code Generation component

......................................................................................................................................... 77

10.1 Specific tags for the user code protection feature ... 77
10.2 Examples of using user code protection feature to add new user code .........ccccceeerrnnnnen. 77
10.3 What to do when merge CONfliCt OCCUIS ... 78
10.3.1 What iS Merge CONTHCT.....ciiii i e e e e e arraeeeeeas 78
10.3.2 Steps for resolving the merge confliCt ... 79

1L HelP oo 80
500 O 1= [ o SRR PPRPRRTPRPN 80
12. Documents for ReferencCe ... 82
WEDSITE ANU SUP PO .uiiiiiiitiiit e e e e s s a e s e e e e e a e e e e e e e aaas 83
R20ANO0535EJ0140 Rev.1.40 Page 3 of 83

Apr 16, 2024 RENESAS



RX Smart Configurator User’s Guide: IAREW

1. Overview

1.1 Purpose

This application note describes the basic usage of the RX Smart Configurator (hereafter called the Smart
Configurator), and the procedure for importing its output files to IAR Embedded Workbench.

Refer to the User’'s Manual of IAR Embedded Workbench for how to use them.

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 Firmware Integration Technology (FIT) 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 as follows.

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

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

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

R20ANO0535EJ0140 Rev.1.40 Page 4 of 83
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2. Installation and uninstallation

This section describes the installation and uninstallation.

2.1 Installing the Smart Configurator
Download the Smart Configurator from the URL below.

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

After activating the installer, install the Smart Configurator and the plug-in by following the procedure of the
installer. You will require administrator privileges to do this.

2.2 Uninstalling the Smart Configurator

If you wish to uninstall the Smart Configurator, select “Smart Configurator for RX” from [Programs and
Features] in the control panel.

R20ANO0535EJ0140 Rev.1.40 Page 5 of 83
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3. Operating the Smart Configurator
3.1 Procedure for Operations

Figure 3-1 Operating Procedure, shows the procedure for generating a source file using Smart Configurator
and loading it into IAR Embedded Workbench. For the operation of IAR Embedded Workbench, refer to

relevant document of IAR.

rrél Operations in the Smart Configuration \

C Starting the Smart Configurator

Refer to ‘3.2 Starting the Smart
{ Configurator’

( Create and loading a configuration file

Refer to ‘3.3 Create and loading a
4 configuration file’

( Setting of peripheral modules

O D

Refer to ‘4 Setting of Peripheral Modules’

Setting pins

Refer to ‘4.5 Pin settings’
v

Setting of interrupts

Refer to ‘4.6 Interrupt settings’

Generating source code

N N\ ()
S S

Refer to ‘6 Generating Source Code’

@ Operations in the IAR Embedded Workbench \

R S,

( Generating reports \,
\ ’

AN N NN NN NN NN NN NS NS NN NS SN NN BN BN NN S SN R S

Refer to ‘9 Generating Reports

\— _/

¥

C Loading generated files in IDE )

Refer to ‘7 Loading generated files in
$ Integrated development environment’

( Creating the user program )

Refer to ‘8 Creating User Programs’
\ /4

C Building )

C Execution and debugging )

- _/

Figure 3-1 Operating Procedure
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3.2 Starting the Smart Configurator

Select [Smart Configurator for RX Vx.x.x] of [Renesas Electronics Smart Configurator] from the Windows

start menu. The main window of the Smart Configurator will be starting.

Note: Please replace Vx.x.x with your version.

Fle Window Help [N

= O || McuPackage i

No concoles to display st this time. Qitems

Descrigtion

B Console 21 Bl » 9+ = O ||[% Configuration Problems i1

Figure 3-2 Starting of Smart Configurator
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3.3 Create and loading a configuration file

Smart Configurator saves and refers to the configuration file (*. scfg) the configuration information of the
microcontroller, build tool, peripheral function, pin function etc. used in the project.

3.31 Downloading FIT modules
The FIT drivers or middlewares are available from the web page of Renesas Electronics.

Download the files from the following address and unzip them.

https://www.renesas.com/fit

3.3.2 Creating a New Configuration File

On the main window, click the  [New Configuration File] button to display the [New Smart Configuration
File] dialog box.

(1) In [Platform:], select the device.
(2) In[Toolchain:], select [IAR EWRX Toolchain].
(3) In[File name:], enter the file name.

(4) Confirm [Location:]. If you want to change it, click [Browse] and select the save destination.
Note: The *.eww, *.ewp, *.ewd, main.c and buildinfo.ipcf files will be generated to this location after
clicking “Generate Code” button.

& Mew Smart Configuration Filke o *

Smart Configuration Settings

Select platform and toolchain settings for the new configuration file

Categony: RX (2)

Platform: Tookchain:

4 Renesas RXC Tookhain
(1) ~ O IR EWRX Tookchain

o
v RX110
e X110 - 36pin
RSF51101AxM
RSF51103AxM
RSF5110HALM
RSFST10Mud M
X110 - 40pin
RX110 - 48pin
RX110 - &4pin
RX111
RX113
RX130
RX13T
RX¥230
RX231
RXZIE-A
RX23T

(3) ROM sizer 32Kbytes, RAM sizec 10Kbytes, Pin count: 36

File narms

(4) Location: | Clworkspace
——

Bl
\

Cancel

Figure 3-3 Create a Configuration File
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(5) If you want to use FIT modules or middleware, click [Next].

a) Configure the language setting (C or C++) through wizard page and when C++ language is
selected, main.cpp file will also be generated together with the IAR project file.

b) Configure the bank mode through the wizard page and corresponding Linear/Dual mode device
will be automatically configured when loading the IAR project generated by Smart Configurator
into IAR EW for RX.

c) Configure the RTOS settings.

d) Click [Browse] and set the path of “FITModules” directory which has been unzipped in chapter
‘3.3.1 Downloading FIT modules’.

FG New Smart Configuration File O >

Smart Configuration Settings

Configure language, bank mede, FIT module location and
RTO5 settings for the new configuration file

Language setting

@C l:::ll.:++ (a)

Bank mode setting
(® Linear mode () Dual mode (b)

RTOS Settings
RTOS: Maone -
RTOS Version: ©)

Manage RTOS Versions...

FIT madule location

CAFIT | I Browse... I @

< Back Mext = Firish Cancel

Figure 3-4 Smart Configuration Settings

(6) Click [Finish] to create the configuration file.

(7) Add driver component, configure the setting, generate code, and save the project.
Note: The *.eww, *.ewp, *.ewd and main.c files will be generated only for the first-time code generation,
but the buildinfo.ipcf file will always be generated during the code generation.
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3.3.3 Opening an Existing Configuration File

On the main window, click the E2[Opening an Existing Configuration File] button to display the [Open] dialog

box. Select the file and click [Open].

E Open X
< v » ThisPC » Local Disk (C:) » smartconfigurator » workspace ~ O Search workspace p=)
Organize « New folder ~ [ @
A
&= Pictures ( Name Date modified Type Size
B videos [ ] smart_Configurater_Example.scfg 10/15/2018 1:31 PM  SCFG File 1KB
. Local Disk (C:)
¥ MNetwork
v
File name: | Smart_Configurator_Example.scfg e ‘ Smart Configuration files ~
I Open I Cancel

Figure 3-5 Opening an Existing

Configuration File
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3.4 Window

The main window is displayed when the Smart Configurator is started. The configuration of the window is

shown in Figure 3-6, Main Window.

®)

& Sroart_Configurator_Example scfg
Overview information
= General Information

Overview

Get an geendiew of the features provided by Smarn
Configurator.

%] Videos

What's New
Checl ot what
See all Release Nots

g in the latest release

Product Documentation
= Current Configuration

Selected components:
Component Version  Configuration

® Board Support Packages. (r_bsp) 742 1_bsplused)

Owverview | Board | Clocks: Systern: Components Pins Interrupts.

Selocted board/dovice: RSFS64MLCAFC (ROM size: 4Mbytes. RAM size- 512KB, Pin count: 1
Generated location [PROJECT LOC\: | sriksme_gen Edit

B »

Generate Code Generste Repost

[ Console =
mart Configutator Cutput

& MCLU/MPU Package

™~ (5)

N (6)

(1) Menu bar
&3]
(©)
(4)
()
(6)

Main tool bar

Smart Configurator view
MCU/MPU Package view
Console view

Configuration Problems view

Figure 3-6 Main Window
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3.4.1

Main menu

File Window Help |

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

Table 3-1 Main Menu ltems

Menu Details
File New The dialog box [New Smart Configuration File], which is used to create a
new configuration file, is displayed.
Open The dialog box [Open], which opens an existing configuration file, is
displayed.
Save Saves a configuration file with the same name.
Restart Smart Configurator is re-started.
Exit Execution of the Smart Configurator is terminated.
Window Preference The dialog box [Preference], which is used to specify the properties of the
configuration file, is displayed.
Show view The dialog box [Show view], which is used to set the view of the window,
is displayed.
Help Help Contents | The help menu is displayed.
Home Page Open the home page of the Smart Configurator on the Renesas
Electronics website.
Release Notes | Open the release note of the Smart Configurator on the Renesas
Electronics website.
Tool News Open the tool news of the Smart Configurator on the Renesas Electronics
website.
APl Manual Open the APl manual of the Smart Configurator on the Renesas
Electronics website.
About The version information is displayed.
3.4.2 Toolbar
mll=]

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

Table 3-2 Toolbar Buttons and Related Menu Items

Toolbar button

Related menu item

=
L

[File] — [New Smart Configuration File]

=

[File] — [Open]

F=

[File] — [Save]

R20ANO0535EJ0140 Rev.1.40
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3.4.3 Smart Configurator view

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

changed.

¥ Smart Configurator_ Deample sofg *
Overview information
« General Information

Overview

Gt an ouerview of the fnstures provided by Smart
~| Videos

What's Mew

Check out yehat’s rew in the latest rekase.

See oll Figloass Not

Product Documentation

NECT LOC: | srcksme gen

Component Version  Configuration

Overview Boaed | Clocks. Systern Components Pins Interrupts

Smart Configurator View

Generate Code Generate Roport

R20AN0535EJ0140 Rev.1.40
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3.4.4 MCU/MPU Package view

Display the MCU package. You can save rotation, enlargement, reduction, and MCU/MPU package view of
the display to the image file. You can also confirmation pin assignment and change it.

Three types of package view can be switched between [Assigned Function], [Symbolic Name] and [Board
Function]. [Assigned Function] displays the assignment status of the pin setting, and [Board Function]
displays the initial pin setting information of the board. [Symbolic Name] displays the symbolic name
information of the pins. The initial pin setting information of the board is the pin information of the board
selected by [Board:] on the [Board] page.

(refer to "chapter 4.1.2 Selecting the board” and “chapter 4.5.6 Pin setting using board pin configuration
information”).

& MOLMPU Parkage =g B MCUATR Package

[ -IEY

i1 il

RENESAS | == RENESAS

RX64M : RX64M

RSF564MLCXFC RSF564MLCXFC

W oooo B
RENESAS
] ] ] n
| |
Figure 3-8 MCU/MPU Package View
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3.45 Console view
The console displays details of changes to the configuration made in the Smart Configurator or MCU/MPU
Package view.

B Conscle 52 Enbﬂ|=" M r = O

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

Figure 3-9 Console View

3.4.6 Configuration Problems view
The Configuration Problems view displays problems with peripheral functions, interrupts, and pin conflicts.

[% Configuration Problems &3 :=:=> == 0

0 iterns
Description - Type
Figure 3-10 Configuration Problems View
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4. Setting of Peripheral Modules

You can select peripheral modules from the Smart Configurator view.

4.1 Board setting
On the [Board] page, you can select boards and change devices.

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

& Smart_Configurator_Example.scfg * =a
c-.J

Device selection Generate Code Generate Report

Device selection el
Board: Custom User Board i
Device: R5F564MLCxFC D

Overview Clocks System Components Pins| Interrupts

Figure 4-1 Selecting the Device

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

The following message is displayed when changing the device. For each button operation, refer to "Table

4-1, Device Change Confirmation Operation List".

!E Confirm device change >

% Changing the device will refresh all configurations.
' Configurations that are incompatible with the new device may be removed.

Do you want te continue?

Yes Mo

Figure 4-2 Confirm Device Change

Table 4-1 Device Change Confirmation Operation List

Button Operation explanation

Yes Change to the selected device.

No It does not change the device.

Save and continue After saving the current configuration contents to the configuration file,
change to the selected device.

Continue Changes to the selected device without saving the current configuration
contents to the configuration file.

Cancel It does not change the device.
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4.1.2 Selecting the board

Click on the [ 7' ] to select a board from the list. When peripheral functions are configured by board
selection, pins are automatically set according to board connection.

& Smart_Configurator_Example.scfg = =aff

%l

Device selection Generate Code Generate Report

Device selection Bk

Board: ICuslom User Board ¥ l

Device: RS5FS564MLCxFC

Overview Clocks| System| Components Pins| Interrupts

Figure 4-3 Selecting the Board

The following items are changed according to the configuration of the selected board.

Pin assignment

Frequency of the main clock
Frequency of the sub-clock
Target device

If you change the board, the message shown in “Figure 4-2" or the following message will be displayed. For
each button operation, refer to "Table 4-2, Board Change Confirmation Operation List".

!E Confirm beard change x

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

Do you want to continue?

Save and continue Continue Cancel

Figure 4-4 Confirm Board Change

Table 4-2 Board Change Confirmation Operation List

Button Operation explanation
Save and continue After saving the current configuration contents to the configuration file,
change to the selected board.
Continue Changes to the selected board without saving the current configuration
contents to the configuration file.
Cancel It does not change the board.

Note: Depending on the board selected, the device will change, Device change is not reflected to the device
(microcontroller) of IAR project.

R20ANO0535EJ0140 Rev.1.40 Page 17 of 83
Apr 16, 2024 RENESAS



RX Smart Configurator User’s Guide: IAREW

4.1.3 Import of board configuration
The board setting is defined in bdf (Board Description File). Follow the procedure below to import board
configuration.

(1) Click on the [ 23 (Import board setting)] button and select a desired bdf file.

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

2 Smart_Configurator_Example.scfg = = o
. - i/ Y
Device selection Generate Code Generate Report
Device selection @

Board: [Custom User Board

Device: RS5FS564MLCxFC

Overview Board Clocks| System Components Pins Interrupts

Figure 4-5 Import of Board Configuration (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.

414 Export of board configuration
The current main clock frequency, sub clock frequency and pin assignment settings can be exported as
board configuration. Follow the procedure below to export the board configuration.

(1) Click on the [ 23 (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 = =af
. . 7l &
Device selection Generate Code Generate Report
Device selection -uﬁ
Board: |Custom User Board v 1)
Device: RSF564MLCxFC
Download more boards...
Overview |Board Clocks System Components Pins| Interrupts
Figure 4-6 Export of Board Configuration (bdf format)
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4.2 Clock settings

On the [Clocks] page, set the clock. The [Clocks] page setting is used as the clock source for each
component. Set the clock before configuring the component.

The clocks setting is performed in the following procedure.

(1) Setthe clock oscillator circuit.

(2) Sets the clock source to be supplied to the CPU and peripheral functions.

@)
(b)

I Smart_Configurator_Example.scfg

Clocks configuration

@)

Click on the screen to select the clock selector.

When you move the mouse on the screen, the clock signal is displayed in blue.

= -]
Generate Code Generate Report

(b)

VCC | 33

(2)
PLL eircuit (
Frequency Division:

SCKCR (FCK(3:0])

SCKCR (ICK[3:0])

SCKCR (PCKA[3:0])

SCKCR (PCKB[3:0])

SCKCR (PCKCI3:0])

SCKCR (PCKD[3:0])

SCKCR (BOK]:07)

SCKCR2 (UCK[3:0])

~N

FlashiF clock (FCLK)
e —— ) (MHz)
System dock (ICLK)

(MHz)

- ———— | 7 ()

Peripheral module clock (PCLKA)

- —— ] (] (MHz)

Peripheral module clock (PCLKE)

v — () (MHz)

Peripheral madule clock (PCLKC)

v — ) (MHz)

Peripheral module clock (PCLKD)
(MHz)

- — )

External bus clock (BCLK)

. e ———— 120 (MHz)

BCKCR (BCLKDIY)

S —_—
A ——————

P x1/4
 clock] > -
v Main clock sy
Frequency Multiplication b 12
Qazillation source: | Resonator ak %100 =
Frequency: 24 {MHz) = _..\ 7
Oscillation wait time:
9930 (ps) (Actual value: 10000) X174
/ o 301/
Sub-clock
e 1:1/4
e 372
HOCO clock
—

Overview Boare stem Components Pins Interrupts

Figure 4-7 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.

= O |5 MCU/MPU Package »
&AL

& *Smart_Configurator_ Examphe.scig =

[ &
System configuration Generate Code Generate Report

- On-chip debug setting R5F564MLCxFC

Dby interface setting

) Unsed "V FINE 7 ITAG [Trace)

Note: The using of PCT/UB sy have b limitation, becouss PCT/UB s controlled for mode-settings by emulstor

Overview Board Clocks System| Components. Pins | Intermupts: » Legemat
© Cansole * w M| B o 20K Confiquration Probilems * 1= a
Smart Configurator Output 0 items

M25eeeeel: Pin 35 is assigned to TDO A | Description Type

ME5880901: Pin 17 is assigned to TRST#

Ma5eeeee2: Pin 18 is removed from FINED

M@5eee9el: Pin 3@ is assigned to TMS

MB5000081: Pin 31 is assigned to TDI

Me5eeseel: Pin 34 iz assigned to TCK

Figure 4-8 Debug Interface Setting at [System] Page
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4.4 Software component settings

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

@ Smart_Configurator_Examplescfg =

= iC| &
Software component configuration Generate Code Generate Report

Components i ol + % T Configure @
type filter text

s o Component tree

¥ & Generic

@ r_bsp

Overview Board Clocks .‘iystemins Interrupts
Figure 4-9 Component Page

441 Adding component
The following describes the procedure for adding a component.

(1) Click on the [‘i'i_i (Add component)] icon.

£ Smart_Configurator_Example.scfg *
» 0| &
Software component configuration Generata Code Generate Report

Components el = & 3 ¥ Configure @©

WEF
type filter text

v & Startup
v = Generic
& r_bsp

Overview Board Clocks Systemn Components| Pins| Interrupts

Figure 4-10 Adding Components
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(2) Select a component from the list in the [Software Component Selection] page of the [New
Component] dialog box (e.g. Single Scan Mode S12AD).

(3) Click on [Next].

G rew Component [m x

Software Component Selection 'ij

Select component from those available in list ]

Category All ~
Function All e
Filter

Components Short Name Type A
850 Mode SDHI Driver r_sdhi_ne Firmware Integr...

i Serial Sound Interface driver. r_ssi_api_re Firmware Integr...

i Simpla Drives r_sci_iic_re Firmware Integr...

(2) {Esingle Scan Mode 512AD Code Generator &

# Smart Card Interface Mode Code Generator

# 5Pl Clock Synchronous Mode (3-wine m... Code Generator

B 5Pl Operation Mode (4-wire method) Code Generator
Tk : PR S e e e i = 5

[] Show only latest version
(/] Hide items that have duplicated functionality

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

©)

; R e =

Figure 4-11 Selection of Software Components

(4) Specify an appropriate configuration name in the [Add new configuration for selected component]
page or use the default name (e.g. Config_S12ADO0).

(5) Select a hardware resource or use the default resource (e.g. S12ADO0).

(6) Click on [Finish]. The component is added to the component tree.

E§ Hew Component m] x

Add new configuration for selected component |

Single Scan Mode S12AD
Configuration name:(4) [Config_s124D0 |

Resource: (5) S12AD0 ~

(6)
@ <Back Next > Cancel

Figure 4-12 Add New Configuration for Selected Component (e.g. S12ADO0)
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4.4.2 Removing a component
Follow the procedure below to removing a software component.

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

(2) Click on the [& (Remove component)] icon. The selected software is removed from the component
tree. The selected software component will be removed from the Components tree.

Components @3:4 /% H B ¥
® @
| type filter text —‘

v (& Startup
v = Generic

@ r_bsp
v (& Drivers
v = A/D Converter
« Config_S12AD0
@
¥ = Communications
& 1_ether rx

@ r_qgspi_smstr_rx

Figure 4-13 Removing a Component

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

Components PITY 2 ] = e S

(B0

v = Startup
v = Generic
& rbsp

v (= Drivers

& Config_S12AD0
(l) & Config_S12AD1
- Communications

W r_ether rx
o T_qspi_smstr_mx

Figure 4-14 Removing Software Components
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4.4.3 Switching between the component view and hardware view
The Smart Configurator also provides a function for adding a new component by directly clicking a node in
the Components tree. To use this function, you need to switch the view of the Components tree from the

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

Components &4 % E'=:‘> '| Configure

@D Te Show by Component View
type filter text l Show by Hardware View |

Nate

Figure 4-15 Switch to [Show by Hardware View]

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

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

% *Smart_Conliguretor Examgphescly

@

| @ New Companent

Software Component Selection
Components CEEEEE
Select companent from those availabile in fist

) Show orily latest version
ave duplicated functionality

for 12-Bit A/D Corverter
tad in arcending channel arder

provides Single
e arbitraily sebected analog inputs channels e conver

o

Diata operatic it

@ Others

VO Parts - | —_————
;i 5 % Next > Fish | Cancel

Figure 4-16 Adding CG Components form the Hardware View
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444 Component configuration settings
Follow the procedure below to setting the component configuration.

(1) Click the component in the component tree. (e.g. Config_S12ADO0).

(2) Configure the driver in the [Configure] panel to the right of the Components tree. The Figure 4-17 is
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 x =B
C 514 r mart Configurator Example.scig | ) &
Generate Code Generate Report
N Analog input mode setting A
z [ Double trigger made
type filter text Analog input channel setting
v @ Startup (2) a. NOOO [ ANOO1 [ AnoO2 [JAnoco3 ] ANOO4
v & Generic [ anoos ["]anoos ANOO?
& rbsp [« ion start tri i
onversion start trigger settin
v & Drivers slorttrigger seting
~ & A/D Converter Start trigger source
(1) Coasze (2)) 3 ey — 3]

Interrupt setting
[] Enable AD conversion end interrupt (S12ADI)  Priority  |Level 15 (highest)

@c.
Add/Average AD value setting

[ anooo ANO! NOO; ANOE

Self diagnosis setting
Mode Unused

tion datection assist setting

st
Charge setting (2) d Discharge ~

Period 2 ADCLK N

Nadicatad samnla hald rArmit channal sstting
>

Overview Board Clocks System Components Pins Interrupts

Figure 4-17 Component Configuration Settings

The code generation of the component is set to enabled by default.

Right click on the component and click [ ¥ Generatecode ], it changesto[  Generstecode ] and no code is
generated.

Clicking [  Generatecode ] will change to [ ¥ Generatecode ] and generate code.
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4.45 Component resource change

You can change the resource of the component (e.g. change from S12ADO0 to S12AD1). Compatible
configurations can be migrated from the current resource to the newly selected resource.

Follow the procedure below to change the resource.
(1) Right-click on a component (e.g. Config_S12ADO0).

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

Components (e ]

type filter text
[+ & Startup
¥ = Generic
@ r_bsp
~ &= Drivers

v =AM

€)

enerate code
Output only initialization AP
(2)| Change resource )
® Remove
2l Duplicate

Rename

Reset to default

+

Add Configuration >

Figure 4-18 Resource Change

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

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

6 Resource Selection O *

Resource Selection

Select resource from those available in the list

Resource: | S12aD1 ~
O T ———
@
= Back Mext = Finish Cancel

Figure 4-19 Select a New Resource

(5) The configuration information is displayed on the [Configuration setting selection] page of the [Select
Resource] dialog.

(6) Check the portability of the settings.

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

S Resource Selection O *
Configuration setting selection
Configuration setting list (7)
Confirm setting for resource chang{@ Use setting below (O Use default l
Setting (6) Value Portable K
Double trigger mode Unuse Yes
ANDDD Use Yes
ANDDT Unuse Yes
ANDDZ Unuse Yes
ANDD3 Unuse Yes
ANOO4 Unuse Yes
ANDDG Unuse Yes
ANDDE Unuse Yes
ANDOT Unuse Yes
Start trigger source AJD conversion start trigger.. Yes v
ey ey LTS o y
Next = Cancel

Figure 4-20 Confirm New Resource Settings

The resource is automatically changed (e.g. changed from S12ADIO0 to S12ADI1).

*Smart_Configurator_Example.scfg =

Cafiv = b e W 3
L )
Components el « 3 * Configure
e
= Basic setting
Note
* = Startup .
12-bit A/D converter (unit 1), we recommend not u
b= Generic
& rbsp Analog input mode setting
v & [rivers Doubsle trigger mode || Extend analog Input mode
- & AJD Converter
« Config $12AD0 Analog input channel setting

<
Overview Board | Clocks | System| Components Pins Intermapts

[ An100 Clanm Cantoe [ antoz | ANTOS
] antos Clantor [ anioe Clanton
ClANs10 Tan113 Clantia
ClanT1s Jan118 Clants
;.AN.’EU : Temperature sensor output :_ Internal reference vohtage

Conversion start trigger setting
Start trigger source
AJSD comversion start trigger pin

Interrupt setting
7] Enabilie A comvrsion end intermp{ (512A001)

Advance setting
Add/Average AD value setting
|ANTDD 1

Priceity  Level 15 {highest) =

=

) ™
Generate Code Generate Report

Figure 4-21 Resource Changed Automatically
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To change the configuration name, follow the procedure below.

(9) Right-click on the component.
(10) Select [Rename] to rename the configuration (e.g. change Config_S12AD0 to Config_S12AD1).

Components = E
W w
type filter text
v [= Startup
v [= Generic
& rbsp
v [= Drivers
v = A/D Converter
(9) |« config_s12ap0
v = Of '/ Generate code
o
* Change resource !E Rename Configuration X

# Remove

2 Duplicate New name: Config_5124D1|
(10)

Reset to default

+ Add Configuration ¥ Cancel
|

Figure 4-22 Renaming the Configuration
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4.4.6 Adding FIT drivers or middleware

The following describes the procedure for adding a FIT driver or a 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 (e.g. r_ether_rx and r_qspi_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 [FIT].

(4) Click on [Finish].

(2)

G New Component

Software Component Selection

Select component from those available in list

Category All
Function All

Filter

Components

& Graphic Library with Graphical User Inter... r_ermwin_ix
i Ethernet Driver. r_ether_rx
@ Flash API for RX100, RX200, RX600. and... r_flash_rx

Short Name

# Clock Synchronous Control Module for ... 1_flash_spi

#F51015 Sensor Middleware
#FS2012 Sensor Middleware
8 FS3000 Sensor Middleware
#HS300x Sensor Middleware
#HS400x Sensor Middleware
# JPEG Decoder for Renesas MCUs.
# JPEG Encoder for Renesas MCUs.

rfs1015_x
T fs2012_rx
r_fs3000_rx
r_hs300%_rx
r_hs400%_rx
rjpegd

T jpege_rx

#Unsigned 32-bit circular buffer library.  _longq

& Control Low Power States.
#MEMDRV Driver

#MMC Mode MMCIF Driver
#0B1203 Sensor Middleware
#@PDC driver

#PTP Light Driver

v lpcrx
r_memdrv_rx
rmmdif
r.0b1203_x
r_pde_x
©_ptp_light

r_ptp_ne
QSPI Clock Synchvonous Single Master . Jlr_aspi smstr_x

[+7] Show only latest version

[ Hide items that have duplicated functionality

Description

Dependencies : None

Firmware Integration Technology

Firmware Integration Technology
Firmware Integration Technology
Firmware Integration Technology
Firmware Integration Technology
Firmware Integration Technology
Firmware Integration Technology
Firmware Integration Technology
Firmware Integration Technology
Firmware Integration Technology
Firmware Integration Technology
Firmware Integration Technology
Firmware Integration Technology
Firmware Integration Technology
Firmware Integration Technology

polog

ware lntearation Jo
Firmware Integration Technolog

Version
632a..
123
510
3.30
1.00
1.03
1.00
123
1.01
206
1.01
200

21

The r_bsp package provides a foundation for code to be built on top of. It provides startup code, iodefines,

Download the latest FIT drivers and middleware

Configure general settings..

(4)

Cancel

Figure 4-23 Adding FIT Modules
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4.4.7 Setting of the FIT software components
The FIT drivers or middleware are available by setting configuration options.

The way of setting depends on each component.

- Set on the panel and settings will be generated to configuration file of FIT module automatically at each
time of code generation action

- Set with modifying the configuration file of the FIT module
The configuration file is generated in the r_config folder after source code generation.
See the “chapter 7.1 Adding Custom Code of FIT” to set the configuration options.

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

*Sman_Configurator_Exampla.scfg * it
T r= 5 o =
i = Genarate Code Generate Report
Companemts @ ©3 v Configure i
(TR p R
Property Valse ~
~ B ETHERCO_Mi ¥
v Startup = ETO_TX _CLX Pin ¥ Usad
Ganarie ~ ET0_RX_CLK Pin # Used
® 1 big - ET0_T¥_EN Fin % Used
= & Drivers ~ ET0_ETAD3 Fin 7 Used
- : ~ ETO_ETXD Pin # Lsed
* [_gspe_smsts i ~ ETO_ETXDO F Used
Timers “~ ET0_TX_ER Pin # Used
“ ramte ~ ETO_RX DV Fin # Used
Micddleware ~ ETO_ERXD3 Pin ¥ Usad
Genaric ~ ET0_ERXD2 Pin *Used
& 1 byteq = ET0_ERXDT Pin ¥ Uped
== ETO_ERXDM Pin ¥ Ugad
~ ET0_RX_ER Pin 7 Lised
- ETO0_CRS Pin ¥ Usad
~ ET0_COL Pin #Used
= ETO_MDC Pin “ILlsed
= ETO_MDICO Fin ¥ Used
~ ETO_LINKSTA Pin # Uised
- ETO_EXOUT Pin Used
\ ~ IO WOLPD ]
Overview Board Clocks | Systern Companents| Pins. Interupts
Figure 4-24 Pin setting of r_ether_rx
Software component configuration Generate Code. Generate Repod
Components i {3 v Configure
= [Piopeny Ve
“ @ Configurations
~ i Startup & L FIT # Used
i Geresic # Lise Q5P Charmel 0 % Used
& i bip # Enable debugging infarmation Unused
* = Diivers # SPTI0 intenupt priodty level Level 10
~ & Communications # SPRUD Intenupt prioiity level Level 10
“ @ Resourzes
o mars v ©OSP0
& 1emt ~
& Middieware ~
b Geranc ~
# 1byleg -~

Owverview Board | Ootks | Systern| Components, Pins | Interrupts.

Figure 4-25 Pin setting of r_qgspi_smstr_rx
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4.4.8 Changing the version of the FIT software components

Change the version of the FIT software component as follows.
(1) Right click the FIT software component in the component tree.

Components L5 ® 3~ Configure ®
= Property Value
type filter text ||~ @ Configurations
v @ Startup | #user “IUsed
~ @ Generic # Use QSPI Channel 0 ¥ Used
 rbsp # Enable debugging information Unused
v @& Drivers # SPTIO Interrupt priority level Level 10
v &= Communications # SPRID Interrupt priarity level Level 10
@ 1 ether v @ Resources
.
v = Timers l Change version... | ]
% r_omt_nc ® Remove i
& Middleware Reset to default ‘
M GEeic Jownload and import sample projects |
% r byteq : ' )

~

Macro definition: QSPI_SMSTR_CFG_USE_FIT
Specify if FIT modules are used

Overview Board |Clocks | System| Components Pins Interrupts

Figure 4-26 Changing the version of FIT software component

(2) Select the [Change version...] in the context menu.

(3) If supported version is selected, the [Next] button will be clickable.
Otherwise, the message “Selected version doesn't support current device or toolchain” is displayed.

G Change Version (] *
Version Selection

Select available version

Component name: | r_gspi_smstr_rx

Current version: 1.10

Available vcrsions:|1.1-i '-‘I
1.13

Figure 4-27 Select version of FIT software component

(4) Click the [Next] button.
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(5) The setting change items are displayed.
Click the [Finish] button if there are no problems with changing the settings.
G change Version O K

Setting Overview

The following settings will be added or removed

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

< Back Next > Cancel

Figure 4-28 Confirm setting change item

(6) The message “Confirm to change version and proceed to generate code” is displayed.

Click [Yes] button if there are no problems.

E Change Version bt

Confirm to change version and proceed to generate code

l ..\

Yes Mo

Figure 4-29 Confirm setting change item

(7) The version of software component has been changed then the source codes are generated

automatically.
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4.4.9 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 4.4.8 Changing the version of the FIT software components” to change to an
available version.

Components - ® 3 ¥ Configure @©
Property Value
type filter text | |+ @ Configurations
v (= Startup | # Use FIT < Used
¥ & Generic # Use QSPI Channel 0 ¥ Used
& r_bsp # Enable debugging information Unused
¥ & Drivers # SPTIO Interrupt priority level Level 10
v & Communications # SPRIO Interrupt priority level Level 10
@ r ether rx ~ @ Resources
= 1 gspi smstr rx - =
v = Timers l Change version... I
& romt rx ® Remove |
v = Middleware Reset to default
v & Generic
Download and import sample projects |
% r byteq pielideiik, =

~

Macro definition: QSPI_SMSTR_CFG_USE_FIT
Specify if FIT modules are used.

Overview Board Clocks System Components Pins| Interrupts

Figure 4-30 Change version of a greyed out component

(2) |If there is no available version for this component, refer to chapter “chapter 3.3.1 Downloading FIT
modules” to download this component from Renesas website.
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4.4.10 “i” mark on FIT modules icon

If the icon of FIT driver or middleware has an “i” mark [9” ], there are two meanings.

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

https://www.renesas.com/fit

Software component configuration Generate Code Generate Report
Components i ud © 3~ Configure @
Property Value
~ @ Configurations
# Perarmeten cwck Systen Defoult
# DICER eontrol Choar all OTCER registers in R_0TC 0
# Address mode Full address mode
# Transfer Data Read Skip Enable transfer data resd skip
# DMAC FIT check DMAC FIT module is used with DT
# Secpnce translen Sequence tarsler not uwed
VTP AR
& r_ether_rx
Macro definition: DIC_CFG_PARAM CHECKING_ENABLE

Selacts whather to indude parameter checking in the code
BSP_CFG_PARAM_CHECKING_ENABLE = System default.
0 = compde out parameter cheddng.

1 = inchedes parameter checking

Owverview |Board| Clocks System Components Pins, Interrupts

~ Figure 4-31 FIT driver with sample project available for download in Renesas homepage

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

£ Smart_Configurator_Fxample.scfg =

& (]

Software component configuration Generate Code Generate Report

Components B ® 3 ¥ Configure @
%z
- Property Value 2
type filter text v & Configurations
v = Startup A # Fthernet interface MIl' (Media Independent Interface)
~ &= Generic # PHY-LSI address setting for ETHERQ 0
@« r_bsp #
¥ & Drivers # The number of Rx descriptors 1
~ &= DMA # The number of Tx descriptors 1
% r dtc rx # Transmit and Receive buffer size 1536
~ = Communications #
# Group AL1 interrupt priority level Level 2
=L : L ot CoDne Use ETHER1
A newer version of r_ether_rx is available: r_ether r[1.21]. se hd
To change version, right click on the component, select "Change version..."
v

Overview Board |Clocks System Components Pins| Interrupts

Figure 4-32 A newer version of FIT module is available in the computer

You can right-click the FIT module to change from current version to a higher version. Please refer to
chapter “4.4.8 Changing the version of the FIT software components”.
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4411 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

& Smarl_Configuator_ Examplesclg =
Software component cenfiguration Garvarals Eode. Garorale

Cempenents

Dirivers
v & AJD Comwtor

& Canfig At

= Config_DSADO

L Low-powet mode

POLKB /8 2 G000 M=)

lock can be set from 2.44 MHz to 4.56 MHz, Picase set the operation dodk within the range

ersion start trigger setting

Seftware rggs

] Enablo A% A/D) convarsion complation intormupt (ADID) Priarity | Lovel 15 (highast] ~

7] Enablo AF A/D) convarsion scan completion intormups [SCANENDID  Priority  Lewed 15 {highest)

= Bdwanre catfinn
< Scroll down
Overiew Board Dacks System Components Pins Interupts:

L Generate Code Generate fla

Componants SRS [iannel 1 Chennel 2 Chenne! 3 Chaned 4. Chornel 5

Anslog input setting

AIN1
AlN3

AVCCOVANSSD

Twe's commplement

Exponential cperation mods ithe number of AD conversions ks from 1 k0 8032} ~ 1
0

256

Ovenvew Bosed Codks System Components Fins Intermupts

Figure 4-33 Config_ DSADO Setting
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(3) Select [Config_AFE] from the Components Tree. In the [AFE setting] tab, change the [Bias output
setting] as follows:

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

W o
CGenerate Code Generaie Repart
@ A N

S AJD Comverter
= Config AFE
= Contig DSADO

Drwerdew Board | Clocks Systern Companents, Pins Intermpts

Figure 4-34 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.

. W =
guration Generate Code Generate Repart

o~

E

* @ Drivers AFE

» & AD Comverter @
« Config AFE
« Config DSADD . T

Dsa01

Ul

. ||
(L

Figure 4-35 Block diagram of the AFE multiplexed pin connection
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4412 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

Zvp o ' : Pulse output
o P |One-Click on Motor Driver =
generation Timer

Fiv on button Timer Driver —

M Motor Configuration

Analog input

=

A/D Converter Driver

A/D
converter

\ phase MTMAC
Vppin: MTIOCA

Motor Driver Generator

Figure 4-36 Motor Driver Generator

This chapter will describe how to use Motor Driver Generator:

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

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

I
G New Component O * | @ New Component o w
Software Component Selection # | Add new confi ion for sel o)
Select component from those svailable in list 1
Category (All - | Mator
Function [Al Configuration name: | Config MTU3_ MTU4
Fitar Motar type: 3-Phase Brushless DC Motor
Rasiircnd -Phase B I Motor
Compaonents Short Name Type Version ~ 2-Phase Stepping Motor (Fast Decay)
® Low Power Consumption Code Generator 230 2-Phase Stepping Motor (Slow Decay)
S MEMDRY Driver _memdny Firrrware Integr.. 105
i Memory Driver Interface for Open Sourc_ r tfat driver Firrmware Integr..._2.20
I # Motor Code Generator 110 I
# Norrmal Mode Timer Code Generator 1,120
#OB1203 Sensor Middleware r_ob1203 rx Firmware Integr.. 101
@ 0pen Source FAT File Systermn v_that e Firmware Integr..  4.02
# Phase Counting Mode Timer Code Generator 240 "
[ show only latest version
[] Hide iterns that have duglicated functionality
Description
This software component provides configuration for 8-Bit Timer [TMR). -~
" v
@ ! l Next > I Finish Cancel & < Back Nt [ Fnish | Cancel
Figure 4-37 Add Motor component
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(2) Select “Config_ MTU3_MTU4” in the component tree, on the Configure panel, select the [Timer
Setting] tab. In this tab, you will be able to use the GUI for Timer driver setting, including: Period
Setting, Output Level Setting, Output Pin Select and Timer Interrupt Setting.

Components d ©% 7 Configure

Tiener Sefting A/T) Convertin Satting

Period

- s Mator
« Config MIU3_MTLM

o o AN I Output Level

Up Lo
w
Wp Lo

Pioe: Dead trme setting i not reflected 1o the pictures.

Overview Board Clocks Syster Comporerts Pins interrupts

Figure 4-38 Timer Driver Setting (1)

Timer Pulse Cuitpat Pin Selection

U phase )
Up gin: Mot Used
Unpin: Mol Used

e | .:f-\\ |
\&\‘ o Vi

« Canfin MTU3_MTU4

V phase W phase MTL4
::n-: :\: \:sé: 5% ::ﬂ : OUtpUt Pin Select

o Timer Interrupt
Overview | Boaed Clocks System | Components Pins, Internupts = 2
Figure 4-39 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.

v Motor
« Config MTU3_ MTU4 R
Analog Pin Sefting

A/D Interrupt

Overview Board Clocks | System Components Pins. Intesrupts. ‘

Figure 4-40 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 ey % 5 # 3+ Configure
L a MNew Component O >4 ‘
e filter taxt
: Add new configuration for selected component
w = Startup d:r
¥ = Generic
& r_bsp
Maotor

Configuration name: Config_MTU3_MTU4

Motor type: 3-Phase Brushless DC Motor v

Resource; MTU3_MTU4 “]
[MTU3_MTU4 |
[MTUB_MTU7

iGPTO_GPH_GF‘TE
|GPT4 GPT5_GPT6

@ < Back N Conce

Figure 4-41 Select MOTOR resource
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(5) GPT resource device has some differences between MTU resources

£ Smart Configurator Exsmplescly ¥

MasterSlave settings

Tirme Setting AJTD Cormverter Setfing

aster Channel (GRTD ~

e Chaened 1 GPTY v
w Config GPTO_GPTY GPT2

Elave Channl 2 GFTZ >

Master/Slave Setting

Prriod setting

Tiemes Operation Period
Countes dhack division rats
GTPR register vahus

Daad tima

o0 s
1

14400

] us

Outpur Pulse and A/D Conversion Tigger Setting

A/D Comersion Trigger Siipping  Dissble shipping fundtion

A/D Cocwersion Tgger Inbecval 1

P Active Level
Up [l

Un [l

Cverview | Board Clodks System | Components. P, Infermupts

¥ L w v W v w

*Period 2T+

-+ aDeadtime e Fennd —s

Figure 4-42 Timer Driver Setting(1)

1B Smant Configueaton Examghendly X

Tirrser Puskiee Onstprt Pirs S tian

Note: Dead time setting is net reflected 1o the picres.

é

o Conlig GPTO_GPTY_GP12

Interrupt Skipping Count

Crest imterrupt ingerval

U phase
Up pin Mot Used
i Mot Used

Crverview | Bosd Clocks | Systern Components Pins | internapts

Figure 4-43 Timer Driver Setting (2)

CH-]

Genarate Code Generate Repon

@

Count operation

H -}
Gentrate Code Germeate Repan

Output Pin Select

Interrupt setting
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4.4.13 Configure general setting of component
The general setting of the component, such as code generation component settings, FIT(RX) component
settings, dependency settings and location settings, can be configured inside the [Preferences] dialog.

If you want to change the settings, click the [Configure general settings...] link on the [Software Component
Selection] page displayed in the [New Component] dialog (Figure 4-11), and the [Preferences] dialog will be
displayed, as shown in Figure 4-44.

G Preferences O X
[ typefilter text Component IR
Help )
Madule Download Backup settings
w Smart Configurator Mumber of trash itern (0-20]): | 5
Component Mote: Set to 0 to disable the feature.

MCU/MPU Package App

Pin Errors/Warnings Code Generator component settings

(a)APIfunctlonoutput: Output all APl functions according to the setting

(b)API code style: Value with macro description ~

FIT(RX) / SIS(RL78) component settings

(C)Cnde generation behavior: | Update configuration files ~

Dependency settings
Change these options to control how a component is added

Adding dependency: Add dependent component ~

(d) Checking dependency: | Ignore if dependent component is newer ~

Location settings
(e) Location settings have moved to the Module Download page

Restore Defaults Apply

Figure 4-44 Configure General Setting of Component

(@) The API function output has two options: “Output all API functions according to the setting” and
“Output only initialization API function”. “Output all API functions according to the setting” is the
default selection.

If “Output all API functions according to the setting” is selected, all API functions will be generated.

If “Output only initialization API function” is selected, only initialization API function will be generated.
(Only void R_{ConfigurationName}_Create (void), void R_{ConfigurationName} Create Userlnit
(void) in *.h *, *c * are generated out.)

Code Generator component settings

APl function cutput: | Qutput all API functions according to the setting  ~

out all APl functions according to the setting
Output cnly initialization AP| function

APl code style:

CITrinsws Fclcqin T o o oo o o oo o et o o

Figure 4-45 Updates of “API function output”
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Output only initialization API feature is supported for individual configuration (Code Generator
component). For using this feature, please right-click the selected component and select the "Output
only initialization API" from the context menu.

w [= Drivers Register value (CMZOR)
w = Timers

Compare match interrupt (CM]
o Config_CMTO

~  Generate code

I Cutput only initialization API

Change resource

Remove

Mg

Duplicate
Rename
Reset to default

+ Add Configuration >
I

Figure 4-46 Output only initialization API

(b) The API code style has two options: “Value with macro description” and “Value without macro
description (raw HEX)". “Value with macro description” is the default selection.

If “Value with macro description” is selected, all APl with macro description will be generated.

If “Value without macro description (raw HEX)” is selected, code with HEX value will be generated.

APl code style: Walue with macro description

Yalue with macro description
FIT(RX]) / SI5(RL78) conyalue without macro description (raw HEX)

Figure 4-47 Updates of "API code style"

(c) The code generation behavior has two options: “Update configuration files” and “Re-generate all
component files”. “Update configuration files” is the default selection.

If "Update configuration files" is selected and generate code, Smart Configurator will check whether
the files are existing inside the user project. If the file exists, the file will not be overwritten. However,
configuration files (e.g., xxx_config.h) will still be refreshed when code is generated.

If "Re-generate all component files" is selected and generate code, Smart Configurator does not
check the existence of the file and the file will always be overwritten.

FIT(RX]) / SIS(RL78) component settings

Code generation behavier: |Update configuration files

_ Update configuration files
Dependency seftings Re-generate all component files

Change these options to control how a compeonent is added

Figure 4-48 Updates of "Code generation behavior"

(d) Checking dependency has three options: “Do not check for dependent component”, “Ignore if
dependent component is newer” and “Strict check for dependent component”. “Ignore if dependent
component is newer” is the default selection.

If the version of the module and its dependency do not match, a warning message with code
WO04020011 will be displayed. If the user checks the revision history of the module and its
dependencies and determines that there is no need to change the module being used, they can
ignore this warning.
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To clear this warning, select "Do not check for dependent components" in the "Checking
dependency" list box in component preferences and then click "Apply".

Checking dependency: |lgnore if dependent component is newer ~

_ ) Do not check for dependent component
Location settings Ignore if dependent component is newer
Location settings have Strict check for dependent component

Figure 4-49 Updates of "Checking dependency”

(e) If you want to change the location of components, click [Module Download] link, then find [Location
(RX)], click [Browse...] and select another folder.

Location settings

Location settings have moved to the Module Download page

Figure 4-50 Updates of "Location settings”
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4.4.14

Export configuration of component

To export the current configuration of a component, click the ¥ [Export Configuration] button on the
[Components] tab page. The configuration will be saved as an *.xml file.

4.4.15

g4

Components

=

=+
50T

[+

| type filter text

w [ Startup
w [ Generic
& rbsp
w = Drivers
s = Timers
& Config_CMTD

Figure 4-51 Export Configuration (xml format)

Import configuration of component

To import the configuration of a component, click the = [Import Configuration] button and select the

exported XML file.

(21)eh

Components

=

—*|
5 T

[+

| type filter text

w [= Startup
w =% GQeneric
& rbsp
s = Drivers
w = Timers
& Config_CMTD

Figure 4-52 Import Configuration (xml format)
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4.5 Pin settings

The [Pins] page is used for allocating pin functions. You can switch the display 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_Examplescig = o
= 5 i (| &
Pin configuration You can sort the dlsplay Generate Code Gunerate Report
R e — by clicking the title. o
[Type filter text ] [ type any string Al v
* Zrbsp [Ena.. Function  Assignment Pin Number Direction Remarks Comments al
~ rbsp 7l ADTRGT#  # P17/MTIOCIA/MTIOCIB/MTIOCAR # 46 I
v e other 4 ANIDO  # PE2/D10/MTIOCAA/GTIOCOB-A/PC + 133 |
~ r_ether [ aniot * Not assigned * Mot assigned None
¥ & r qspi_smste_ne ] antoz * Not assigned * Not assigned None
= _gspi_smstr_n ] anNt03 ¢ Mot assigned ¥ Not assigned None
v Z Single Scan Mode STIAD ] antog # Not assigned # Not assigned None
= Config S12AD1 ] antos * Not assigned * Not assigned Hane
] an106 # Not assigned * Not assigned None
[ anto7 * Mot assigned # Not assigned None
] antoe * Not assigned * Not assigned Hone
T AN ¢ Mot assianed # it assinned Nene %

Pin Function  Pin Number
Overview Board Clocks System Componentd ntermupts

Figure 4-53 [Pins] Page ([Pin Function])

H H ‘fJ o
Pin configuration o Generate Code_Generate Report
— You can sort the display You can enter Blisa
by clicking the title. comments.
type filter text (* = any string yctesy Al v
Pin Number  Pin Name Board Functions  JFunction Direction Remarks Symbaolic Name \‘Commems fad
2 PO5ART13/DAT P05 b assigred Moange LED ED1
4 PO3/IRCT1/OAD PO3 otassigned  None LEDO LEDD
] PO2/TMCI/SCKS/ARC 0 ANT20 SCKG ot assigned Mone SCKE
7 P01/ TMCIO/RXDE/SMISO6/SSCLE/IRODANT19 SMISO6 Not assigned gL SMISOB
8 POO/TMRIOYTADE/SMOGIG6 S5 DAGIRCEANT1E SMOSIE Not assigned ~ one SMOSIE
9 PF5/IRC4 PFS POY one SDPWREN
10 EMLE EMLE Kl EMLE
1 PIS/POEBR/CTS 28 RIS 285524 PIS one XDORIVE
¥ H SMISO6
13 PIZ/EDACKY,/MTIOCIC/ETO_EXOUT/CTSE6#/RTS6#/CTS 8 MTIOCIC SSCL6 o MTIOC3C
: IRGY v|
16 NC NC ot assigned MNone NC >

Fin Function

Ovendew Board | Clocks | System c‘m..,mmma|n|«m.pu.

Figure 4-54 [Pins] Page ([Pin Number])

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.
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45.1

Assign pins to resources

In the Pins page, assign pin to the resource used by the component. Pin assignment can be done in either
[Pin Function] list or [Pin Number] list.

The procedure for pin assignment in the [Pin Function] list is described below.

(1)

()
3)
(4)

Click on 53 (Show by Hardware Resource or Software Components)] to switch to the software
component view.

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

Pin assignment is performed with the [Assignment], [Pin Number] columrior [  (Next group of pins
for the selected resource)] button.

(a) Click [Assignment] or [Pin Number] and assign a terminal from the list (e.g. change from P17 to
P13). -2

(b) Click the [ ) (Next group of pins for the selected resource)] button and change the pin
assignment. Each time you click, the pin with the function switches.

(1)

Software Compo... [3 [ Fin Function (4)_(b) @ H & s
Al v

Type filter text type filter text
(4)-(a)

- : = -
o Enabled  fnction N
Config S12AD0
2) (3) DTRGO# PO7/IRQ15/ADTRGO v 4176

ANODD Not assigned

Avcco P25/CS5#/EDACKT/MTIOCAC/MTCLKB/TIOCA4/POS/RXD3/SMISO3/55CL3/SSIDATAT/HSYNC/ADTRGO®
P16/MTIOC3C/MTIOC3D/TIOCB1/TCLKC/TMO2/PO14/RTCOUT/TKD1/RXD3/SMOSI1/SMISO3/SSDA1/SSCL3/SCL2/USBO_VBUS/USBO_VBUSEN/USBO_OVRCURB/IRQE/ADTRGO
ANOOI PO7/IRQ15/ADTRGOZ

O0ORE
=
3
8

Figure 4-55 Pin Assignments in the [Pin function] List

When the component is set, the check box in the [Enabled] column is checked. Pin assignment is possible
even when the component is not set. If pin assignment is done without component being set, we will display
"No component is using this pin" in the [Remarks] column.
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45.2 Pin setting using MCU/MPU package
Follow the procedure below to assign pins in the MCU/MPU Package view.

(1) Zoom in to the view by clicking thet’ (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.

& MCU/MPU Package =

1y &)

RX64M
R5F564MLCxFC
B stiahned pin In-used gin visming gin [l coatictpin [l svem [l e Connectivity [l Aasics rat [ Gretc

Figure 4-56 Assigning Pins Using the MCU/MPU Package View

(@) The color of the pins can be customized through [Preference Setting...].
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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.

)
@
©)

In the [Pin Function] tab, right click on a Pin Function to open the pop up menu.
Select “Jump to Pin Number”

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

" . k5 ) =
Pin configuration Generate Code Generate Report

Software Components [ = /% & Pin Function 2B R e
‘ Type filter text type filter text {* = any string, ? = any character) ‘ Al =
¥ &ibsp Ena. Function  Assignment Pin Number Direction Remarks Comments -
~ r_bsp
v & ir_ether x
@ r_ether_rx + Not assigned

X 1 gspi smstr C] AN102  # Natassigned ) Nota  Merge comment to Pin Number tab
gspismstr_rx ] AN103 # Not assigned #Nota  Clear comments
~ & Single Scan Mode S12AD ] AN104 # Not assigned # Nota Assign selected pins
« Config_S12AD1 ] AN105 # Not assigned ’ Nota Unassign selected pins
] ANT06 7 Not assigned # Not assigned None
] ANT07 Not assigned  Not assigned None
] ANT08 Not assigned # Not assigned None
[] AN109 7 Not assigned # Not assigned None
[] ANT10 7 Not assigned # Not assigned None
[] ANT11 7 Not assigned # Not assigned None
[] AN112  * Not assigned # Not assigned None
[] ANT13 « Not assigned # Not assigned Nane v
Pin Function Fin Number
Overview Board | Clocks System Components  Pins Interrupts
Pin configuration Gonsrata Code Gorarate Raport
Pin Number IR
A -
Pin Nu.. Pin Name Board Fundtions Function Directi..  Remarks Symbclic Mame  Comments o

128 PIO/SDOLE

130 PES/DIZ/MTIOCACMTIOC2R/GTL

ot assigred None

Not assigred Nene

137 PEA/DIZMTIOCADMTIOCTAJGTL No

139 DEI/M1 AT TN oo "

133 PEY/DIO/MTIOCAA/GTIOC0E- AP AN100 | '
T ACMTOCSEGT I, o assigr one

135 PEO/DE/MTIOCID/GTIOC2B-A/SCK. Mot assigred Hone

136 PEASCSANWER Mot mssigred Mone

137 PEI/CSINICASE Not assiared Mo

Pin Function Pin hurmibar
Ovenéew Board Clodks Systern Components Fins Intemupts

Figure 4-57 Jump to pin number
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454 Export pin settings

You can export pin assignment settings in XML format. Exported files can be imported into projects of the
same device family. Follow the procedure below to export the pin settings.

(1) Click on the [z (Export board setting)] button on the [Pins] page.

(2) Inthe [Export] dialog, enter the file name to export.

£ Smart_Configurator_Example.scfg = n

Pin configuration Gor Jﬂ Cads Conarata Ranar

Generate Code -J(jj...e Report

Hardware Resource # 1 % & Pin Function 2 ER
:Type filter text :lyuu filter text (* = any string, ? = any character) All v
Z Al e Frabled Function  Assignment Pin Mumber Direction Remarks ~

@ Clock generator V]  ADTRG1# # P17/MTIOC3A/MTIOC3E/MTIOCAB/GTIOCOB-B/TIOCBO/TCLE. # 46 I
@ Clock frequency accuracy measurerment AN100 # PE2/D10/MTIOC4A/GTIOCOB-A/PO23/TIC3/RXD12/SMISO1Z # 133 |
i Buses ¥ ETOCOL  * PCT/UB/A23/CSO#/MTIOC3A/MTCLKB/GTIOC3A-D/TMOZ/TC # 76 I
@ EXDMA controller [#] ETOCRS  # P83/EDACK1/MTIOCAC/GTIOCOA-D/CTS104/ETO_CRS/RMIND, # 74 I
@ Interrupt controller unit ]  ETOERXDO # P7S/CSSH/PO20/SCK11/RTS116/ET0 ERXDO/RMIN 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 4-58 Export Pin Settings (XML format)

The Smart Configurator can also export the pin settings to a CSV file. Click c',ﬁﬁhe [ (Save the listto .csv
file)] button on the [Pins] page.

45.5 Import pin settings

You can import XML format files including pin assignment settings. When you import a file, the terminal
assignment is reflected. Follow the procedure below to import the pin settings.

(1) Click on the 41 (Import board setting)] button on the [Pins] page.

(2) Inthe [Import] dialog, enter the file name to import.

£ Smart_Configurator_Example.scfg = n

IC] &

Generate Code Generate Report

Y
Hardware Resource 0% &  Pin Function _-}(,-_ .'Li

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

Pin configuration

§

>

Frabled Function  Assignment Pin Mumber Direction Remarks ~

@ Clock generator V]  ADTRG1# # P17/MTIOC3A/MTIOC3E/MTIOCAB/GTIOCOB-B/TIOCBO/TCLE. # 46 I
@ Clock frequency accuracy measurerment AN100 # PE2/D10/MTIOC4A/GTIOCOB-A/PO23/TIC3/RXD12/SMISO1Z # 133 |
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 ]  ETOERXDO # P7S/CSSH/PO20/SCK11/RTS116/ET0 ERXDO/RMIN 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 > < >
Pin Function Pin Number
Owverview |Board | Clocks | System | Components | Pins | Interrupts
Figure 4-59 Import Pin Settings (XML format)
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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.
@
(&)
(3) When [Assign default board pins] dialog opens, click [Select all].
(4) Click [OK].

& Smart_Configurator_Example scfg =

Select [Board] in the MCU/MPU Package. (The initial pin configuration of the board can be referred.)
Open the [Pin Configuration] page and click the [ (Assign default board pins)] button.

& MCU/MPU Package =
: 6ait (1)

Pin configuration Genarate Code (;._-,m_,g: Report

Pin Number (2) Bl i o
- - - i 58 |
type filter text [* = any string. 7 = any character | ﬁl}thull Board Pin * | Al - R D R 2 R A SELLRLEE LR
e oS e , = ~ 480 1 SRANERID 1 RURTRTRRCIOND 0 B
i ey s Assign default board pins by A bl b

2 POS/IRQ13/DA1 POS Mat assig (3) LED1 : o o

4 PO3/IRQ1Y/DAD P03 Notassigfffn Pmrunon D) [seecat ) | LE00

6 POZ/TMCI/SCKERQIOMANIZ0 P02 Notassgl 0] ap De-selectall | prop1-101

7 POVTMCIO/RXDE/SMISO/SSCLEN., IRQD Motossal ol a3 swz

B POO/TMRIO/TXDE/ SMOSIB/SSDAG/ . IRQE Not assi -‘;: ad SW1 S

9 PFS/IRO4 R4 Notassigl o RLTBG1CCTS .-(E NESAS

10 EMLE EMLE EMLE v A6 EMLE

11 PIS/POEB#/CTS26/RTS2#/5526  PIS Not ass ;f b LED3

13 PIH/EDACKI/MTIOCIC/ETO EXOUT.. PI3 Notossigf =2 A8 RL7BGICRTS RXG5N

i 104 A9
5 VBA v Bl a0 RSFSESNIAXFE

16 MD/FINED MD Notassig| =l An1 MD/FINED

17 XCIN XCIN XCIN z.: A2 XCIN

18 XCOUT xcour  xcour M a3 xcout

19 RESH RES# Not assig =] RESN

20 PITATAL XTAL XTAL XTAL

| L ) e
22 P36/EXTAL EXTAL EXTAL | EXTAL -

S

Pin Function Pin Number
Ohverview Board | Clocks System Components Pins Interrupts

Figure 4-60 Setting for Initial Pin Configuration

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

457 Pin filter feature

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

Pin Function

Al B e

I‘-y’l'*f‘ filter text (* = any string, ? = any character)

I All

.Fna... Function
[ a0
O a1
] Az
(]

C1oaa

Assignment

* Mot assigned
* Not assigned
# Mot assigned
# Not assigned

PR —

Pin Number

* Mot assigned
* Not assigned
# Mot assigned
# Not assigned

PR —

Direction Remarks
Mone
Mone
Mane

MNone

Bloma

Figure 4-61 Filter for [Pin Function] Tab

Comments

Function
Assignment
Fin Mumber
Direction
Femarks

_omments

B e

2 POSARDIEDA

4 PLIARDTI/DAD

Fin Function fin Number

Besaret Fi

FOS

Function  Dieeci. Tamarks

Mot sssigne Nore

Creervien Bamd Clocks System Componsnts T Intesmupts

Symbohe Name  Comments

LEDH

LEDD

Figure 4-62 Filter for [Pin Number] Tab

Rernatks

l?vs."zbo:c Name
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45.8 Pin Errors/Warnings setting

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

[FG Preferences O X
type filter text Pin Errors/Warnings evRvs
Help
Module Download pesicenfict
+ Smart Configurator Multiple functions are assigned in one pin number Error v
Component ~ No Pin Allocation
MCU Package Appearance Function used by software but not allocated to any pin Error v
~ Mutually Exclusive Pins
Mutually exclusive pins cannot be allocated to the same pin at the same time. Error ™
~ No Software
Assigned pins but there's no software using them Info >
- Different Group
Functions in same channel but different group Warning v
~ Board Mismatch
Pin assignment does not match the board suggested pin assignment Warning v
Restore Defaults Apply

Apply and Close Cancel

Figure 4-63 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 4-64 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

- : 5 [
Pin configuration (2) Generate Code (enerate Report
Pin Number BB 2ss
o filter text (* = any string, ? = any character) All -
Pin Number  Fin Name Board Functions  Function Direction Remarks Symbaolic Name Comments ~
2 POS/IRQ13/DA PosS Notassigned  Mone LED1 LED1
4 PO3/IRQ11/DAD P03 Notassigned  None LEDO LEDO
6 PO/ TMCI1/SCKE/TRQ10/ANT 20 SCKG Notassigned  Mone SCKG
; PO1/TMCIO/RXDS/SMISO6/SSCLE/IRQI/ANTIS SMISO6 ~ None SMIS06
8 POO/TMRIO/TXDE/SMOSIB/SSDAG/IRQS/ANTIE SMOSIG Not assigned A pne (1) SMOSIE
El PFS/IRQA PFS PO one SDPWREN
10 EMLE EMLE TMCID EMLE
1 PIS/POEBR/CTS2#/RIS2H /5524 PIS RXD6 one XDRIVE
L & sMIso6 )
13 PI3/EDACK1/MTIOCIC/ETO_EXOUT/CTS6#/RTSER/CTS... MTIOCIC SSCLE bne MTIOCIC
Lt -t
16 NC NC Mot assigned  None NC -
Pin Function Pin Number
Overview  Board | Clocks | Systemn | Components  Pins Interrupts
Figure 4-65 pin setting of symbolic name
After generating code check at pin.h file.
Workspace w 2 X | Pinh x -
Debug 'F”
Files & *  2) Not using symbolic name macro
5 @ Sman_Configurator_Example.. v *  Call the symbolic name APIs directly
I M Renesas AP M PIN_WRITE(S,4) = ~PIN_READ(S,4)
Lo disrc "
£ M smc_gen /* Symbolic name */
1 i general #define LED1 8,5
< i _bsp #define LED® G |
) {1 M r_config
L1 il r_pincfy /* Pin write helper */
= B Pin #define PIN_WRITE_HELPER(x,y) ((PORT##x.PODR.BIT. Bit#y))
B buildinfo pel #define PIN_READ_HELPER(X,Y) ((PORT##x.PIDR.BIT. Bitsty))
—# [ main.c [ #if !(defined(__CCRX__) && defined(__cplusplus))
/* Pin write API */
#define PIN_WRITE(...) (PIN_WRITE_HELPER(__VA_ARGS_))
/* Pin read API */
#define PIN_READ(...) (PIN_READ_HELPER(__VA_ARGS_))
#else
/* CC-RX' C++ mode does not support variadic macros */
/* Pin write API */
Smart_Configurator_Example
Figure 4-66 Symbolic Name in generated code
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void main(void)
{
// Set port direction
PORTB.PDR.BYTE = @x@8U;
| PORTE.PDR.BYTE = @x2euU;
//Init LED status
PIN_WRITE(LED1) = 1U;
PIN_WRITE(LED®) = BU;
//Toggle LEDs
= while(1){
PIN_WRITE(LED®) = ~PIN_READ(LED1);
PIN_WRITE(LED1) = ~PIN_READ(LED®);
//Toggle LEDs
for (int 1 = B;1 < 188888;1++){
nop();
1
}
1
Figure 4-67 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.

i} *Smart_Configurator_Project.scfg =8
: %l =
|l|tEl'I'l.Ipt :unﬁgurﬂtlon Generate Code Generate Report
~
Interrupt vectors used %]
pe filter text
Vector Number  Interrupt Peripheral Priority Status Multiple Interrupts Fast Interrupt
42 SPRI Qspi Level 10 Used
43 SPTI Qspi Level 10 Used
v 111 GROUPBL1 Level 15 Used
20 S512CMPI 512AD Used
113 GROUPAL1 Level 2 Used
190 INTB190 (S12ADI) S12AD Level 15 Used

Note:

The interrupt priority settings mage bara maay not be utilized in some FIT components.
Ovenview Board Clocks System Components Pinsfinterrupts

Figure 4-68 [Interrupts] Page

46.1 Changing the interrupt priority level and fast interrupt setting

When an interrupt is used in a configuration on the [Components] page, the status of the interrupt will be
changed to "Used". To display the used interrupts only, click on the [[F] (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.
=

2% *Smart_Configurator_Projectscfg X

i IC| =

Interrupt configuration Generate Code Generate Report
Interrupt vectors used ]

| Vector Number  Interrupt Peripheral Priority Status  Multiple Interrupts Fast Interrupt

2 SPRI aspl Level 10 Used
43 SPTI aspi @) Level 10 Used
(a)ﬁ GROUPBL elis v Used r
13 GROUPALT Level 3 AYUsed
190 INTB190 (512AD1) 512AD Level 4 Used (2) D
Level 5
Level 6
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 component for the correct priority settings.

Overview |Board Clocks System Components |Pins Interrupts

Figure 4-69 Interrupt Settings

(a) 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.
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4.6.2 Changing the interrupt priority level and fast interrupt setting
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.

& ~Smart_Configurator_Projectsclg =g
¢
. L o
Interrupt conﬁguratlon Generate Code Generate Report
Interrupt vectors used =
()] bith f o
Vector Number  Interrupt Peripheral Priarity Status Multiple Interrupts Fast Interrupt
42 SPRI QsPl Level 10 Used
43 SPTI QsPl Level 10 Used
v GROUPBL1 Level 15 Used
20 S12CMPI S12AD Used
113 GR_OUF‘AU Level 2 Used
(1) I 190 INTB190 (512ADI) s12a0 | Level 15 Used
Note:

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

Overview |Board Clacks | System Components Pins Interrupts

Figure 4-70 Changing the Vector Number of Software Configurable Interrupt A or B
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4.6.3 Multiple interrupts setting

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

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

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

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

Software component conﬁgura‘tlon Generale Code Generate Report
Components oS [ 3p v Configure
" Count dlock setting
| type filter text | (®) PCLK/S O PCLK/32 O PCLKM28 O PCLK/512
~ = Startup Compare match setting
= Generic

. Interval value 100 s ~ | (Actual value: 100)
~ (= Drivers !

= AJD Converter Register value (CMCOR) 749

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

v = T1im
& Config_CMTO [ [+ tnable multiple interrupts (CMI0) (q)

(1) Priority Level 15 (highest) B

< >

Overview Board Clocks | System  Components | Pins | Interrupts

Figure 4-71 Multiple interrupts in component page

. 0| =}
Interrupt conﬁguratlon (3) Generate Code @enerate Report
~
Interrupt vectors 3]
[ Type filter text
Vector Number  Interrupt Peripheral Pricrity Status Multiple Interrupts Fast | ~
16 BUSERR BSC Level 15 O
18 RAMERR RAM Level 15 o
21 FIFERR FCU Level 15 &
23 FRDY1 FCU Level 15 o
26 SWINT2 Iy Level 15 (2) &
27 SWINT Icu Level 15 a
28 CMID CMTO Level 15 Used v ]
29 M CMT1 Level 15
30 CMWID CMTWO Level 15 &
N CMWIT CMTW1 Level 15
32 DOFIFO2 USBA Level 15 ]
33 D1FIFO2 USBA Level 15 a
34 DOFIFQD USBD Level 15 L« [
< >
MNote: w
Overview | Board Clacks | System Components | Pins Interrupts
Figure 4-72 Multiple interrupts in component in Interrupts page
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Workspace ¥ 3 X | Pnh  Config CMTWO_userc X -
Debug fo

* Description : This function is CMI@ interrupt service routine N
Files o * Arguments : None 3
=1 @ Smart_Configurator_Example - Debug * v * Return Value : None

i Renesas_AP

L&) il sme_gen
’—3  Config_CMTW0
— B Config_CMTW0.c
[l
| —&

l:ﬂ W _bsp

i Wl r_config

£1 Ml r_pincly
& B Pine

Sman_Configurator_Example

rrmmrer

xmmann

#pragma vector = VECT_CMTe_CMI@
#1f FAST_INTERRUPT_VECTOR == VECT_CMT@_CMI@

__fast_interrupt static void r_Config CMTW@_cmi@_interrupt(void)
ftelse

__interrupt static void r_Config_CMTWe_cmi@_interrupt(veid)
i

{

/* Set bit PSW.I = 1 to allow multiple interrupts */
R_BSP_SETPSW_I();

/* Start user code for r_Config (MTW@_cmié_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 generated here */

Figure 4-73 Multiple interrupts in generated code
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5. Managing Conflicts

Adding components, setting pins and interrupts may cause problems related to resource mismatch. This
information will be displayed in the Configuration Problems view. You can refer to the information
displayed to fix the conflict issues.

51 Resource conflicts

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

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

% Smart_Configurator_Example.scfg & ==

| =]

Software component configuration Generate Code Generate Report

Components = ® 3 T Configure A

w

~ Basic setting
type filter text |

(= Startt Note
v artu ~
=G P . When using the 12-bit A/D converter unit 0, do not use the P40 to P47, P03, P05, and P07 pins as output pins.
v eneric
& rbsp We also recommend not using the POO to P02, PS0 to P93, PDO to PD7, and PEO to PE7 pins as output pins.
v & Drivers Analog input mode setting
v & A/D Converter ] Double trigger mode

& Config_S12AD0

Analog input channel setting
= Config_S12ADO01

— [v] ANOOD [1an001 [Janoo2 [1an003 []An004
~ & Communications M O
& r_ether rx ANO05 ANO006 ANOO7
@ r_qspi_smstr_rx Conversion start trigger setting

Start trigger source A/D conversion start trigger pin

Interrupt setting
Enable AD conversion end interrupt (S12ADI)  Priority |Level 15 (highest)

v
¥l o< >
Overview | Board |Clocks System Compaonents|Pins| Interrupts
5 [ Configuration Problems
4 errors, 0 w?rnlngs, U others
A Description Type
~ @ Interrupt (2 items)
© E04010005: Interrupt vector used by S12ADI in Config_S512AD01 conflicts with vector used by S12ADI in Config_S12ADO0. Interrupt
© E04010005: Interrupt vector used by S12ADI in Config_S12ADO0 conflicts with vector used by S12ADI in Config_S12ADO01. Interrupt
~ @ Peripheral (2 items)
© E04010001: Peripheral S12AD0 used by Config_S12AD01 is already used by Config S12ADO0. Peripheral
© E04010001: Peripheral S12ADO0 used by Config_S12AD0 is already used by Config_S12AD01. Peripheral
Figure 5-1 Resource Conflicts
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5.2 Resolving pin conflicts

When multiple pin functions are assigned to the same pin, an error mark & is displayed in the tree and [Pin
Function] list on the [Pins] page.

& Smart_Configurator_Example.scfg &
(! &

Pin conflguratlon Generate Code Generate Report

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

i# Parallel data capture unit @A_DTRGO# 7 PO7/IRQ1 S/A_DTRGO# Ifr 176 |
2 Graphic-LCD controller ANODD # P40/IRQ8/ANOQO 7173 |
% Realtime clock AN005 # P45/IRQ13/AN005 7167 [

~ @ 12-bit A/D converter []  ANOO1 # Not assigned 7 Not assigned  None

] ANO002 # Not assigned 7 Not assigned ~ None

= S12AD1 ] ANOO03 7 Not assigned 7 Not assigned  None

i 12-bit D/A converter D ANO004 # Not assigned # Not assigned None

& Digital power supply ] ANOOG # Not assigned # Not assigned  None

# Operating mode control v ] AN0O7 # Not assigned 7 Not assigned  None

< > < >

Pin Function Pin Number

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

Figure 5-2 Pin Conflicts

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

%l Configuration Problems

3 errors, 0 warnings, 0 others

Description . Type

~ O Pin (3 items)
© E04010003: Pin used by ADTRGO# in Config_S12AD0 conflicts with pin used by IRQ15 in Pin Allocator, pin used by IRQ15 in Config_ICU. Pin
© E04010003: Pin used by IRQ15 in Config_ICU conflicts with pin used by ADTRGO# in Config_S12ADO, pin used by ADTRGO# in Pin Allocator. Pin
© E05000010: Pin 176 cannot be used multiple times. Pin 176 is assigned to IRQ15 and ADTRGO#. Pin

Figure 5-3 Pin Conflict Message

To resolve a conflict, right-click on the node with an error mark on the tree and select [Resolve conflict]. The
pins of the selected node will be re-assigned to other pins.

& Smart_Configurator_ Example.scfg 2
! =

Pin conflguratlon Generate Code Generate Report

Hardware Resource B % & Pin Function D HE R
| Type filter text ‘ | type filter text (* = any string, ? = any character) | All ™
£ SD slave interface 2 Enabled Function  Assignment Pin Number Direction

% Parallel data capture unit @ ADTRGO# # PO7/IRQ15/ADTRGO# 7 176 |
£ Graphic-LCD controller ANOOO # P40/IRQS/ANO0OO 7173 I
@ Realtime clock ANQ05 7 P45/IRQ13/AN005 7167 [
~ & 12-bit A/D converter D ANDO1 # Not assigned # Not assigned None
@ 512AD0 . 1 AN0O2 # Not assigned # Not assigned  None
= S12AD1 el 1 AN0OO3 # Not assigned 7 Mot assigned  None
% 12-bit D/A o Unassign all ] AN004 7 Not assigned  Not assigned  None
& Digital POWGI Resolve conflict 1. 1 ANOO6 # Not assigned # Not assigned ~ None
# Operating mode control o ] ANOO7 # Not assigned 7 Not assigned  None
< > < >

Pin Function Pin Number

Overview |Board Clocks System|Components Pins Interrupts

Figure 5-4 Resolving Pin Conflicts
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6. Generating Source Code

6.1 Generating Source Code File

Output a source file for the configured details by clicking on%&]: [  (Generate Code)] button in the Smart
Configurator view.

= g

& Smart_Configurator Example.scfg 2

. . %l =]
Software component configuration Generate Code Jrenerate Report
Components F @ 3 ¥ Configure @
wE Property Value o
‘ type filter text ‘ ~ & Configurations
v & Startup ~ # 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 <ConfigurationFileDir>\src\smc_gen. If your Smart
Configurator has already generated a file, a backup copy of that file is also generated (refer to the section
6.6, Backing up Generated Source Code).
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6.2

Configuration of Generated Files and File Names

The Figure 6-2 below, shows the folders and files output by the Smart Configurator. "ConfigName" indicates

the configuration name set in the component.

“ProjectName”

[ O O

D N

“ProjectName”.eww  “ProjectName”.ewp  “ProjectName”.ewd main.c buildinfo.ipcf

| | | |
general r_bsp r_pincfg r_config

o j = board D _D
r_cg_hardware_setup.c Pin.c r_bsp_config.h
b L 0
r_cg__macrodriver.h e mcu Pmh r_bsp_config_readme.txt
r_cg_ooch platform.h r_bsp_interrupt_config.h
} readme.txt

bl

cg_userdefine.h

|
<[ o
|
o

Q
o
o

|
Lo

-

smc_cgc.h

_,
7]

mc_cgc_user.c

[
Lo

_‘
[%2]

mc_entry.h

|
Lo

r_smc_interrupt.c

|
[

r_smc_interrupt.h

“ConfigName”.c

“ConfigName”_user.c

src

smc_gen

“ConfigName”

)

“ConfigName”.h

Figure 6-2 Configuration of Generated Files and File Names
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Folder File Description
{ProjectName} | {ProjectName}.eww This file is generated only once during the first code
generation.
{ProjectName}.ewp file path is specified in this file.
{ProjectName}.ewp This file is generated only once during the first code
generation.
It appends the "buildinfo.ipcf" and "main.c" files at the end
of this file.
{ProjectName}.ewd This file is generated only once during the first code
generation.

It is the same as the default *.ewd file that is generated by
IAR Embedded Workbench.

main.c This file is generated only once in the first code
generation.
It contains main () function.

buildinfo.ipcf This file is always generated.

It contains source file registration information. From Smart
Configurator for RX V2.15.0, the name of .ipcf file is
updated into "buildinfo.ipcf".

If user loads a project that was created before

Smart Configurator for RX V2.15.0, the .ipcf file will be
regenerated as "buildinfo.ipcf" but the original .ipcf file
({ProjectName}.ipcf) will still exist in the folder and will not
be removed.

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

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_xxx.h(Note1) These files are always generated.The files contain macro
definitions for setting SFR registers.

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

r_smc_cgc.c This file is always generated. It contains the initialization of

clock sources other than the clock source selected in the
[Clocks] page.

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

r_smc_cgc_user.c This file contains functions to be added to R_CGC_Create
after the CGC initialization. User can add codes and
functions in the dedicated user code areas.

r_smc_entry.h This file is always generated. This file includes the header
files of CG drivers that are added to the project. When
using functions of CG drivers in source files added by
user, including this file is necessary.

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

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 ()

- Definitions of all SFR registers in iodefine.h (mcu folder)
- Application note of r_bsp (doc folder)

It also contains platform.h that will include r_bsp.h of the
device used in the project.

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_config r_bsp_config.h The file is always generated. It contains the configuration
of BSP.

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).

{ConfigName} | - This folder is generated for the added component. 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.

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

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

Configurations of clock source in [Clocks] page are generated in \src\smc_gen\r_config folder.

1] Smart_Configurator_Example.scfg =

| Clocks configuration

Generate Code Generate Report

| veo |23 (V) [Actual value: 3.3) PLL circuit
| Frequency Divisian: SCKCR (FOK[3:0]) FlashiF chock (FCLK)
. P14 v — ] (MHz)
= -
3 SCKCR {ICK[3:00) System clock (ICLK}
! Frequency Multiphication {15 | — 120 (MHz)
i © e " X100 -
SCKCR (PCKA[30]) Peripheral module clock (POLKA)
(MHz) =
3 - 12 - 120 (MHz)
I it
i SCKCR (PCKB[3:0]) Peripheral module clock (PCLKE)
2960 Al e 51 v — ] (MHz)
SCKCR (PCKC[3:00) Paripharal module dock (PCLKC)
| b T v — ] (MHz)
Sub-dlock SCKCR (PCKD{2:0]) Peripheral module clock (PCLKD)
‘ e %14 v — ] (MHz)
‘ et SCKCR (BCK[3:00) Extermnal bus clock (BCLK)
b 12 - — 120 (MHz)
BCKCR (BCLKDIV)
— —_—
|
!
HOCO clack
0CO clock SCECR2Z (UCK[3:0)
| —
| \ %

| Overview Board Clocks System Components, Pins Interrupts

Figure 6-3 Clocks Source Configuration

Table 6-1 Clock Source File Description

Folder File Macros/Functions Description
general r_cg_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_cg_cgc.h Macros related to These macros are for clock initialization in
clocks R_CGC_Create.
r_cg_cgc_user.c R_CGC_Create_Userlnit | This API function is used to add code to
R_CGC_Create after the CGC initialization.
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6.4 Initializing Pins
Pin configuration settings are generated by the component into source files as shown in (1) and (2) below.

(1) Pins initialization for drivers with {ConfigName}

The pin function is initialized with R_ConfigName_Create of
\src\smc_gen\{ConfigName}\{ConfigName}.c.

Table 6-2 File to Initialize Pins

Folder

File

Function

Description

{ConfigName}

{ConfigName}.c

R_ConfigName_Create

This API function initializes pins used by
this component. R_Systeminit in
r_cg_hardware_setup.c will call this
function before entering main() function.

(2) Reference pins initialization codes

Refer to Pin.c in the \src\smc_gen\r_pincfg folder for the initialization code of all pin functions set on

the [Pins] page (except I/O ports).

Table 6-3 Reference File for Initialization of All Pins

Folder

File

Function

Description

r_pincfg

Pin.c

R_Pins_Create

This function contains the initialization
codes of all pins function configured at
[Pins] page except I/O ports.
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6.5 Initializing Interrupts
Configurations in [Interrupt] page are generated in few source files.
Vector Mumber  Interrupt Peripheral Priori Status Fast Interrupt
v GROUPBL1 Q) Used [
21 S12CMPI1 S124D1 Used (4)
113 GROUPALT eye Used L]
?3) [ =2 INTB122 (S124DI1) Js12001 2) Used

Figure 6-4 Interrupt Configuration

Table 6-4 Interrupt Generation File Description

No Item Folder File Description

1) Priority general r_smc_interrupt.c This interrupt priority level setting is for
group interrupts Mot |t js initialized in
R_Interrupt_Create of this file.
R_Systeminitin r_cg_hardware_setup.c
will call this function before entering
main() function.

2 Priority {ConfigName} | {ConfigName}.c This interrupt priority level setting is for
normal interrupts and software
configurable interrupts A and B (o2 |t js
initialized in R_ConfigName_ Create of
this file. R_Systeminit in
r_cg_hardware_setup.c will call this
function before entering main() function.

1) Priority general r_smc_interrupt.h Priority level of all interrupts configured in
2 the [Interrupts] tabbed page is defined in
this file. User can use these macro
definitions in the application codes.

(3) Vector r_config r_bsp_interrupt_config.h | Vector number of software configurable
Number interrupts A and B M2 jn the [Interrupts]
tabbed page will be mapped in this file
and handled by r_bsp.

(4) Fast general r_smc_interrupt.c Fast interrupt setting will be initialized in
Interrupt R_Interrupt_Create of this file.
R_Systeminitin r_cg_hardware_setup.c
will call this function before entering
main() function.

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 *2: The type of interrupt depends on hardware specifications.

6.6 Backing up Generated Source Code
The smart configurator has a source code backup function.
<ConfigurationFileDir>\trash\<Date-and-Time>

The Smart Configurator generates a backup folder for the previously generated source code when new code
is generated b?ﬂ icking on [ ]. <Date-and-Time> indicates the date and time when the backup folder is
created after code generation.
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7. Loading generated files in Integrated development environment

Load source code outputted by Smart Configurator on Integrated Development Environment Platform.

7.1 Adding Custom Code of FIT

When [FIT] 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 I_XXX r_config

= board . doc L D

r_bsp_config.h
doc

Y - L’E -

D r_bsp_interrupt_config.h

ip
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 Loading in IAR Embedded Workbench

When IAR environment is selected for the compiler to be used, Smart Configurator outputs the related files
(.eww/.ewp/.ewd/main.c) together with the source file. It is not necessary for the user to create project files in

IAR Embedded Workbench.

The usage procedure is as follows.
(1) Select “Open Workspace...” from the “File” menu of IAR Embedded Workbench.

(2) Inthe “Open Workspace” dialog box, browse to the folder where the project file is saved, select the

project file (.eww), and click the “Open” button.

@ Open Workspace

Organize « New folder

~ MName

settings
d src
{ trash
E @ test.eww

&« v » ThisPC » (C:)Windows » |AR

v (&) Search |AR

Date modified Type
3/27, 321 PM File folder
221 PM File folder

221 PM File folder
221 PM IAR IDE Workspace

File name:

e | Workspace Files (*.eww)

1KB

Figure 7-2 Load *.eww file
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(3) The source file output by the Smart Configurator is added to the IAR C project workspace

Files o .
= @test- Debug * o
- B Renesas_AFP
Lo wl s
L3 s smic_gen
—=1 B Canfig_ThRD
Config_TMRO.c o
— [ Config_TMRDh
Config_TMRO_user.c .
2 W general
r_co_hardware_setup.c -
— [ r_cg_macrodriverh
— Rl r_cog_tmrh
— [ r_cg_userdefine.h
f_SMC_coc.c b
— [ r_smc_cgeoh
f_SIMC_COC_USEr.C -
— [l r_smc_entry.h
r_smc_intarrupt.c -
— [ r_smc_interrupth
- W r_bsp
B board ™
B doc
B ricu ™
— [l platform h
L — B readme.t
=1 W r_config
— [ r_hsp_caonfig.h
— B r_bsp_config_readme td
— |u] r_hsp_interrupt_config.h
L= W r_pincig
Fin.c ™
— [&] Finh
—— [ buildinfo.ipcf
Main.c ™
B Qutput

Figure 7-3 New files added to IAR workspace

(4) Select “Options...” from the “Project” menu of IAR Embedded Workbench.
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(5) Change the target device to match with the target device selected when creating Smart
Configurator’s configuration file inside the “Options for node” dialog box.

Options for node "test”

Cateqony:

Static Analysis
Runtime Checking
C/C++ Compiler
Aszembler
QOutput Converter
Custom Build
Build Actions
Linker
Debugaoer
E1/E20
E2
EZ Lite f EZ-CLIBE2
J-Link
Simulator

Library Options & Stack/Heap MISRALC: 2004 MISRALC: 1558
Target Output Librany Configuration Librany Options 1
Device Byte order
[Generic RX600 [m] @ Lt sndian
() Big endian
Floating-point Int
Size of type ‘double”: Size of type int’
(®) 32 bits ()64 bits () 16 bits (@) 32 bits
Subnomal numbers Data model
() Handle with exceptions (O Near
(®) Treat as zem @ Far
Positionindependence O Huge
[ ]Code and read-only data
] Read-write data

Cancel

Figure 7-4 Options for node
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7.3 Build IAR Project File

After successfully loading the Smart Configurator project file to IAR Embedded Workbench, user can right-
click on the project name and select [Rebuild All] from the context menu. This will execute the build operation

successfully.

Canfig_Th
51 B general

r_co_hardy

!— [ r_co_macr

test

Debug Log

Log
hon Mar 27, 2023 17:24:4%
Build

Messages

r_cg_hardware_setup.c
r_rx_intrinsic_functions.c

Debug w
Files O e« 0~
Sf Jtest-Debug o L L)
2 B Renesas_AP Options...
Lo s
L@ & smc_gen hilals
21 B Config_THMRL Compile
Config_Th = Repuild Al
F— B Config_Thd Clean

C-5TAT Static Analysis
Stop Build
Add

Remaove

Rename...
Version Control System

Open Containing Folder...
File Properties...

Set as Active

r_Smc_cocc
I_SIMC_COc_USEr.c
r_smc_interrupt.c

wectthl.c

resetprg.c
Linking

Total number of errors: 0
Total number of wamings: 0

Figure 7-5 Build C Project File in IAR
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8. Creating User Programs

Create a user program in the IDE. This chapter describes how to add custom code to the source file

generated by the SC.

8.1 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

LIS

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).

I
/ *k*k *k*k *k*k *k*k *k*k *k*k *k*k *kk *k*k *k*k *k*k *kk

Pragma directive

[* Start user code for pragma. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

*k*k

*******************************************************************************/

/ *k* *k*% *k*% *k*k *k* *k* *k*k *k* *k* *k* *k*% *k*%

Includes

** * k% * %%k * %%k * k% * %%k * k% * %%k * %%k * %%k * %%k * %%k * %%k

#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 */

J** * * * * * * * * * * * * * * * * * * * * * * * *

*******************************************************************************/

*

/ *k* *kk*k *k*k *k* *k* *k* *k* *k*% *k* *k* *k* *k*

* Function Name: R_Config_ CMT3_Create_UserlInit

* Description : This function adds user code after initializing the CMT3 channel
* Arguments : None

* Return Value : None

*k*

*% *k*k *k*k *k*k *k*k *k*k *k*k *k*k *k*k *k*k *k*k *k*k *k*k

void R_Config_CMT3_Create_Userlnit(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

*x *k*k *k*k *k*k *k*k *k*k *k*k *k*k *k*k *k*k *k*k *k*k *k*k xx/

#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 generated here */
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8.2 Using Generated Code in user application
To use the generated code of FIT and Code Generator, follow the below steps:

1) Open the main.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, itis <r_smc_entry.h>.

Workspace * 3 X | maine x .
| Debug : fo
| S A Tivivte % @t BaT
Files - AR [;-:..-;.:.:_. .l rrl. X
=X JSmart Configurator Example-Debug | « | |
I int main{ woid }
R Config CMTO Start();

while (117}

wp ()

= Wl SrC
— B r_ether_n_ith
— B readme.td

{1 @1 pincig

1§ Smant_Configurator_Example.ipct
-1 ol Output

— [& Smar_Configurator_Example.map

i DSmart_Cnnhgurato(_E):ample.oul b

[ Sman_Coniiguator_Evamele

Figure 8-1 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).

Workspace ¥ 0 X | mainc x -
| Debug : fo
| SlrrTite o Sthar Tk TEN
Files K| | gt
ISX ISmart_Configurator Example-Debug | « | |
|-&1 8 Renesas_AP int main({ woid )
Lol mc_gen i

B Config_CMTOD ¢ Start G -ounter operation *
iConfig_PORT R_Config CMTO_Start();

M r_bsp | while(in)

nop(};

{*] M 5IC
— B r_ether_n_ith
— B readme.td
7| il r_pincig
|~@ E) main.c
[ Sman_Configurator_Example ipct
-1 ol Output
— [& Smar_Configurator_Example.map
i DSmart_Cnnhgurato(_E):ample.oul b

[ Smat_Configurstor_Exemele ¢
Figure 8-2 Call Code Generator functions

In case of FIT module, refer to the examples provided in the “API Functions” chapter of corresponding
Application Note. You can find the Application Note in [doc] folder under each FIT module.
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9. Generating Reports

The Smart Configurator can output the configuration information of the project to the report. Follow the
procedure below to generate a report.

9.1 Report on Configuration

A report is output in response to clicking on the [ =) (Generate Report)] button in the Smart Configurator
view. Two selections of output files are available (PDF, Text).

& smart Configurator al X |
File Window Help

s o |

& Smart_Configurator bample scfg = - =
Overview information Gmw;‘i - d
- General Information )
Overview

Get an overview of the features provided by Smart Configurator

Application Code

Software Components
) [ Middleware & 1

What's New

Check out what's new in the latest release.

See all Release Notes. MCU Hardware
Product Documentation

User's Guide

JojeanByuo) Lews

APl manual

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

Generated location (PROJECT LOCY: | src\sme_gen | Edit
Selected components:

Component - Version  Configuration

@ Board Support Packages. (1_bsp) 742 1_bsplused)

Overview| Board Clocks System Components| Pins|Interrupts

Figure 9-1 Output of a Report on the Configuration

E Smart Report Y

Generate report of configurations

Options
(® Print all sections
() Print specific sections

Board
Clocks

Components

Pins

Interrupts

Output as PDF

| Browse...

Cancel

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

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

£} Smart_Configurator_Example.scfg B

Pin configuration “ -

g Generate Code Generate Report
Hardware Resource = % & Pin Function Q| m (%]
‘ Type filter text | ‘ type filter text (* = any string, ? = any character) ‘ All ~

ZAI R Enabled Function Assignment Pin Number Direction »
# Clock generator ADTRGO# 7 PO7/IRQ15/ADTRGO# # 176
@ Clock frequency accuracy measure ANOOO # PA0/IRQE/ANOOO 7173
#f Buses ANOQO5 # P45/IRQ13/AN0O0OS 7167

# EXDMA controller

# Interrupt controller unit

|
|
|
ETO_ COL 7 PC7/UB/A23/CS0#/MTIOC3A/MTCLKB/TMO2/PO31/TOCO/CF # 76 |
ETO_CRS # P83/EDACK1/MTIOCAC/ETO_CRS/RMIIO_CRS_DV/SCK10/SS1C # 74 |
|
|
|
|

¥ & Multi-function timer pulse unit 3 ETO_ERXDO # P75/CS5#/PO20/ETO_ERXDO/RMII0_RXDO/SCKT1/RTS11#/SC # &7

NERNRNEHRNAMNMARERRIE

= MTUO ETO_ERXD1 # P74/A20/CS4#/PO19/ETO_ERXD1/RMII0_RXD1/SS11#/CTS11 7 88

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

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

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

v MTU4 ETO_ETXD1 # P82/EDREQ1/MTIOCAA/PO28/ETO_ETXD1/RMIIQ_TXD1/SMO # 79 o]

= 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 0

~ MTU7 ETO_LINKST/ # P34/MTIQOCOA/TMCI3/PO12/POE10#/ETO_LINKSTA/SCKE/SCk # 27 I

v MTUB v ETO_MDC 7 P72/A19/CS2#/ETO_MDC/LCD_DATA23-A 7101 o] v

< > < >

Pin Function Pin Number

Overview | Board Clocks System|Components Pins| Interrupts

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

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

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

Bl WP Package =0
B8 ) Ausigned Functian >

RXG4M

RSF564MLCXFC

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

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

10.1 Specific tags for the user code protection feature

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

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

/* End user code */

Figure 10-1 Specific tags for user code protection feature

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

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

void R Config CMTO Create (void) void R_Config CMTO_Create (void)
{ {
/* Disable CMIO interrupt */ /* Disable CMIO interrupt */
TEN (CMTO,CMI0) = 017; IEN (CMTO,CMIO0) =
/* Cancel CMT stop sf /* Cancel CMT = . .
MSTP (CMTO) = 77 Inserted the user code MSTP (CMTO) = User codes will automatically be
with the specific tags merged into the new generated file
/* Set control regisf /* Set control
CMT0.CMCR.WORD = _0001_CMT_CMCR_CLOCK_PCLK32 CMTO.CMCR.WORD = _0002_CMT_CMCR_CLOCK_PCLK128
/* Start user code */ * Start user code */
CMTO.CMCR.WORD |= H CMTO.CMCR.WORD |=
/* End user code */ * End user code */
/* Set compare match register */ /* Set compare match register */
CMTO0.CMCOR = 0031 CMTO CMCOR_VALUE; CMTO.CMCOR = 000C_CMT0 CMCOR_VALUE;
/* Set CMIO priority level */ /* Set CMIO priority level */
IPR(CMTO,CMIO) = 08 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

10.3.1 What is Merge conflict

What to do when merge conflict occurs

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 Confi
shown in Figure 10-3.

gurator, merge conflict codes will be generated out, as

/* Set compare match wvalue */

<<<Last Time Generated Code

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

TMR( .TCSE.BYTE EQ

/* End user code */

TMRO.TCORB = 53 TMRO_COMP MATCH VALUE B;

<<<4

|= H

Last time generated code and user
code

-

TMRO.TCORA _02_TMRO_COMP_MATCH VALUE A;
TMRO . TCORB 04 TMRO_COMP MATCH VALUE_B;
>>>This Time Generated Code

>>>2

This time generated code

=

3

/* Configure TMRO interrupts */
IPR(TMRO, CMIAQ) 0OF TMR PRIORITY LEVELL

5;

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 Dutput

Moddeeeul. LO0e generation 15 started

Ma4oee00l: File generated:src)smc_gen'Config THMR@\Config T
MB4000001: File generated:sre\sme gen'\Config THMR@\Config T
MPepeDenz:
Maaaaaeal:
Medgeeeel:
Masaeeaal:
MeseesBes:
Meeeeeeel:

Code generation iz started
\smc_gen'\Config TM

Code generation is successful:C:'\Users\aSa&5iez2

Code generation is successful:C:\Users\aSes851e2"

“Config Th
\smc_gen\Config TMR@\Config TH
The above files highlighted in red color have us

]

MR@ . h
R&.¢

smartconfigurator\workspace\srcl\smc_gen

1R@ .
MRE . ¢

er code merge conflicts, please open the file and resolve the conflict manually
‘smartconfigurator\workspace\srclsme_gen

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;

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

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

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

Copy the user code /%

TMRO.TCSR.BYTE |= 0x=E(Q;
End user code */

TMRO.TCORB = 53 TMRU COMP MATCH VALUE B;

TMRO.TCORB = 53 TMR

Paste the user code

TMRO.TCORA = _02_TMRO_COMP_MATCH VALUE_A; TgRgézggRile 2idzM§2 COMP MATCH_VALUE_A;
TMRO.TCORB = (04 TMRO COME MATCH VALUE B; - o
>>>>>>>This Time Generated Code B B MRO.TCSR.BYTE |= 0xk0;
* End user code */
RU-TCORB = _UZ4_TMRU_C TCH_VALUE_B;

/* Configure TMRO interrupts */
TPR(TMRO, CMIAQ) = OF TMR PRIORITY LEVEL15;

Figure 10-5 Generated conflict code

>>>>>>>This Time Generated Code

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

/* Set compare match value */

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

TMRO.TCSRE.BYTE |= 0O=80;

/* 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.

e ' 4 o] &
P g Generate Code Generate Report
Components i + @ * Configure
© ¥ Count dock setting
type J & PCLE/B JPCLE/32 (I PCLK/128 ) PCLK/S512
v &= Startup Compare match setting
¥ & Generic Interval value 100 s v [Actual
¥k ter value (CMCOR) 399
Ay i .qun. er value | )
v & Timers bl Compare match interrupt (CMI0)
« Config CMTO [ Enabile multiple interrupts (CMI0)
Pricrity Level 15 (highest) -
Overview Board Clocks System Components Pins| Interupts
B Consale * o BT o
Smart Configurator Output
Meeaeeeel: Code generation is started A

sme_genhCon
En\CONTIE (I

File generated:s
1le generated:s

T Ihe anove TIles
MeeeeeRs2: Code generation

Mes80ee8d.

merge conflicts, please open the file and resolve the conflict manually
ive - Renesas Electronics Corporation\Documents\testCS\srchsmc_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.
£" File Compare * il
Text Compare L= S HDAn
Existing code * New code
R R R R E R R R R EEEE SRR EE AR EEEEEEREEEEEE R EEREEEEEEEEEERREEEREERE] R EREE RS EEREEEREE R EEREEEEREEEEEEREEEREEEREEESEEEIEEEREEEEEEEREESEEsEEEEEE _ .
void R_Config CMTe_Start(void) veid R_Config CMTe_Start(void)
{ {
/* Enable CMI@ interrupt in ICU */ /* Enable CMI®@ interrupt in ICU */
IEN(CMT®,CMIB) = 1U; IEN(CMT®,CMIB) = 1U;
i | [T /= start cMTe count */
f* Start user code */ 4 CMT.CMSTRE.BIT.5TR® = 1U;
CMT.CMSTR@.BIT.STRE = &U; ¥
/* End user code */
N NN NSNS LS EsEsEEEEEey
| * Function Name: R_Config CMTe_Stop
} * Description : This function stop the CMT@ channel counter
* Arguments : None
R KRR RN SN NN R RSN E R RN RRANNRSNSNNENSNEESEEESEEaEmsswswsd ¥ Return Value @ None
* Function Name: R_Config_CMT® Stop T e
* Description : This function stop the CMT@ channel counter
* Arguments : None void R_Config_CMT@_Stop(void) |]
* Return Value : None {
B T T T P T T /* Stop CMT@ count */
CMT.CMSTRE.BIT.STRE = 8U;
void R_Config_CMT@_Stop(void)
/* Disable CMI@ interrupt in ICU */
/* Stop CMT® count *f IEN(CMTE,CMIB) = 8U; -
FuT rueTAn BTT eTa _ A I8 Ehmns mnm e
< > < >
B Console * IR -]
Smart Configurator Output
M@aaeesal: Code generation is started -~
M@4900601: File generated:src'sme gen\Config CMT@\Config CMT@.h
Me49eeael: File generated:src'\sme_gen‘\Config CMT@\Config CMT@.c
Meeoeeaas: The above files highlighted in red color have user code merge conflicts, please open the file and resolve the conflict manually
M@BoeREaz: Code generation is successful:C:'Users\a5146853'\0OneDrive - Renesas Electronics Corporation‘\Documents)testCS\srclsme_gen
w

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

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

IE Srnart Configurator
File Window Help
L=-<_:[ = () Help Contents

Home Page

Release Motes
Tool Mews

APl Manual

rﬁ About

Figure 11-1 Help Menu
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The help system can also be activated from the [Overview information] page by clicking @ button.

G smart Configurator — X
File Window Help

=)~ = | I
# Smart_Configurator Example.scfg % = 0 B Help x § =0

Overview information & Contents ¥ Search ** Related Topics ¥ Bookmarks % Index

ic} &
Generate Code Generate Repart
art Configurator
Smart Configurator is a User Interface that combines the functionalities of Code Generator and

Overview FIT Configurator which imports, configures and generates different types of drivers and
middleware modules.

~ General Information

Get an ovenview of the features provided by Smart

Configurator. See also:
S ] Videos Application Cade - B Smart Configurator
t — K
ntroduction to Smart Configurator 2 Creating a Smart Configurator project
Browse related videos | MESSSES ‘ e Using the Smart Configurator Editor
3
What's New @ Importing a Software Companent
g
g

Check out what's new in the latest release.

See all Release Notes. MCU Hardware

B Configuration of Software Cemponent

Frrrerre s £ Configuring Pins
Product Documentation E Configuring Interrupts
B — B Code Generation
API manual

Report Generation
~ Current Configuration B MCU Migration

Selected board/device: RSF56AMLCKFC (ROM size: 4Mbytes, RAM size: 512KB, Pin count: 176)
Generated location (PROJECT_LOQ\): | src\sme_gen

B FreeRTOS Project Generation

B FreeRTOS Kernel

1 3
Selected componenr\s B FreeRTOS Object
Component Version Configuration
AWS Libraries
@ Board Support Packages. {r_bsp) 742 r_bsplused)
B Heap Size Estimation
Backup Data
B MCU Package View
B Azure RTOS Project Creation
Overview| Board| Clocks System|Components Pins Interrupts B Azure RIOS Project Configuration v

Figure 11-2 Smart Configurator Quick Start information
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12. Documents for Reference
User’'s Manual: Hardware
Obtain the latest version of the manual from the web site of Renesas Electronics.

Technical Update/Technical News
Obtain the latest information from the web site of Renesas Electronics.

User’s Manual: Development Environment

Obtain the latest version of the manual from each company web site.
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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.

10.

11.

12.

13.
14.

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

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

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

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

(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.

(Rev.5.0-1 October 2020)

Corporate Headquarters Contact information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
www.renesas.com www.renesas.com/contact/.
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