LENESANS APPLICATION NOTE

RL78 Smart Configurator R20ANOSBOECO100
ev.1.
User's Guide: CS+ Apr.01.21

Introduction

This application note describes the basic usage of the RL78 Smart Configurator (hereafter called the Smart
Configurator), and the procedure for adding its output files to CS+ projects.

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

e CS+ (CS+ for CC) V8.05.00 and later
e RL78 Smart Configurator V1.0.0 and later
e CS+ RL78 Smart Configurator Communication Plugins V1.00.00 and later

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

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

1.1 Purpose

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

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

1.2 Features

The Smart Configurator is a utility for combining software to meet your needs. It handles the following three
functions to support the embedding of drivers from Renesas in your systems: importing middleware in the
form of SW integration feature, generating driver code, and making pin settings.

1.3 Software Components

The Smart Configurator supports three types of software components: Code Generator, Graphical
Configurator, and RL78 Software Integration System:

(1) Code Generator drivers (DTC, A/D Converter, Interrupt Controller, etc.)
The Code Generator drivers is a control program for peripheral functions of microcomputer such as
DTC, A/D converter, Interrupt Controller, etc. It is convenient to embed a software component using
code generation function.

(2) Graphical Configurator (SMS, ELCL)
The Graphical Configurator module makes it easy to set up complex configurations by providing a
graphical GUI compared to other drivers. It provides software components for SNOOZE mode
sequencer (SMS) and logic and event link controller (ELCL).

(3) RL78 Software Integration System (CAPACITIVE SENSING UNIT (CTSU2L), etc.)
The RL78 Software Integration System module is a software component of drivers, middleware SW that
provides a simple GUI for generating code.
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2. Before Using the Smart Configurator

21

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

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

2.2

Installing the Smart Configurator

Download the RL78 Smart Configurator and CS+ RL78 Smart Configurator Communication plug-in from the
URL below. The CS+ RL78 Smart Configurator communication plug-in is required for registering source code
generated by the Smart Configurator with CS+.

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

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

installer. You will require administrator privileges to do this.

2.3 Setting the CS+ Integrated Development Environment

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

as required.

2.3.1

Checking the Plug-in Settings

Select [Plug-in Manager] from [Tool] of CS+ menu and confirm that there is a tick against “Smart
Configurator for RL78 Communication Plug-in”. Tick it if it is not.

Plug-in Manager

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

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

Basic Function Additional Function

Module Name

%%l Code Generator Plug+n
58] Code Generator Plug+n for RHE50
Code Generator/PinView Plug-in
. Debug Consale Plugin
jE-:I'rt-:-r plug+n DLL
##| IronPython Consale Plug-n

(5] IronPython Console PI

in Configurator Plug-n
_* Pin Configurater Plug+

rogram Analyzer Plug4n
il Analyzer Pi
{‘Ouick and Effective tool solution - QE
:i:‘ Realtime OS5 Analysis Control Plugin{Common)
DQ:‘ Realtime 05 Build Tool Plug-n{Commen)
0| Realtime OS5 Resource Information Displaying Plug-nicommon)
::IF' Realtime 05 Task Analyzer Plug4in{Common)
[ & =it "oefioyestor for BHOEN Commyeiction Blyg
S Smart Configurator for RL78 Communication Plug-n

i Smart Configurator for RX Communication Plug4n
ﬁ' Stack Usage Tracer
@3 Update Manager Plug4n

<

Description

Flug4n to generate the device driver automatically. for VB50,
Flug4n to generate the device driver automatically and to vie
Plug-in to generate the device driver automatically and to vie'
DebugConsole plugdn to support using standard 1/0.

SEditor DLL

It is a console where the IronPython commands and the C5+
Plug-in to define the device pin corfiguration.

Plug4n to analyze program.

Flug-n for application development that contains useful tools
Realtime OS Analysis Control plug-n to use Realtime OS Infor
Realtime ©5 build tool plug-n to set building information.
Realtime OS5 plug+n to display Realtime 05 resource informat
Plug-in to analyze the Realtime OS builtin program.

Plug-in to communicate with Smart Corfigurator for RH850 th
Flug4n to communicate with Smart Configurator for RL78 that
Plug4n to communicate with Smart Configurator for RX that g
Utility to display and adjust stack usage of each functions.
Plug-in to communicate with C5+ Update Manager.

Cancel Help

Figure 2-1.

Plug-in Manager
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2.3.2 Checking the Setting of the Execution Path

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

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

& Smart Configurator Example - C5+ for CC - [Property] - O *
File Edit View Project Build Debug Toecl Window Help ’L—,i (7N ]
)Qb Start | [ [ @ % Ha @9 | S8 —(_5 -';5_, - @ @ CefaultBuild x| & @ Cy My | @ B @ *) @ |5=(= <
S ) B @ @@ Q5 g Solution List & &=

L1} | Project Tree 2 x Froperty —

[ ¥ Smart Configurator Property 2 |-+
+ Product Information
Version V1.00.00.00 [23 Sep 2020]
~ Smart configuralor setting
Smart Configurator for RL78 executable file path D:\Application\IDE\CS+E8_05.00A\Smart Configurator\RL78\edlipse\SmartConfiguralor exe |...

|ENURE| LRW G

-RL (Build Too
: &4 RL78 Simulator (Debug Tool)
i Program Analyzer (Analyze Tool)

=3 File

Figure 2-2. Displaying the Property

“Smart Configurator for RL78 executable file path” shows the executable file of the Smart Configurator. The
following path is set when the Smart Configurator is installed with the default setting (where “CS+” and
“SmartConfigurator” are in the same level).

»  32-bit environment:

“C:¥Program Files¥Renesas Electronics¥SmartConfigurator¥RL78¥eclipse¥SmartConfigurator.exe”

»  64-bit environment:

“C:¥Program Files (x86)¥Renesas Electronics¥SmartConfigurator¥RL78¥eclipse¥SmartConfigurator.exe”

When manually specifying the path of the executable file, “Smart Configurator for RL78 executable file path”
can be set as either a relative or an absolute path.

24 Uninstalling the Smart Configurator

If you wish to uninstall the Smart Configurator, select “Smart Configurator for RL78” and “CS+ Smart
Configurator Communication Plugins for RL78” from [Apps & features] in your PC’s Windows Settings Apps
control panel and uninstall them.
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3. Operating the Smart Configurator

3

A

P

rocedure for Operations

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

\

r [G+  Operationsin CS+

C

Starting CS+ )

!

( Creating and loading a CS+ project )

A\ 4

C

Starting the Smart Configurator )

Refer to section 3.2, Starting
the Smart Configurator.

~

Té Operations in the Smart Configurator \

Device information
Toolchain information

Registering source files

A

( Setting of peripheral modules )

Refer to chapter 4, Setting of
Peripheral Modules.

Setting of interrupts )

Refer to section 4.6, Interrupt
Settings

C
( Setting of pins )
C

Refer to section 4.5, Pin
Settings

v

C

Creating user programs )

Refer to chapter 7, Creating User
Programs.

C

Building )

C

Execution and debugging )

Generating source code )
i Refer to chapter 6,
; Generating Source Code.
P ———— ~\
( Generating reports 1
/

Refer to chapter 9,
Generating Reports.

_/

Figure 3-1.

\

Procedure for Operations
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3.2 Starting the Smart Configurator

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

@3 Smart Configurator Example - CS+ for CC - [Property]
File Edit View Project Debug Tool Window Help
@ start | [ @ ¥ D B % :
CEEEHE 08
2| Project Tree '1ENESAS
f2 08 @ Y
i EGricont
mart Configurator
2% RL78 Simulator (Debug Tool)
: T) Program Analyzer (Analyze Tool)
-3 File
Figure 3-2 Activation of Smart Configurator
Note: The settings of CS+ are not passed over to the Smart Configurator in the following cases: when the Smart
Configurator is activated from its executable file, when a new project is created from [File] menu of the Smart
Configurator, or when an existing file from the Smart Configurator is opened.
3.3 File to be Saved as Project Information

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

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

R20ANO580EC0100 Rev.1.00
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34 Window

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

o (1)
e : (2)

@)

Overview informaticn
- Gene bnfarsation
ks edince allows wou 1o madiy the settings stored in condgueadon fle [srig)

Board
Al board and desios selecon

Clocks
alow dudk configuration

Companests
alow sofware compansn: seksction snd configueton

Fing

and pin cordgy dor sedeoned software component

Inbarrupt

snd interrupt configy

~ Current Canfigeration
Sebected boardidedcer RTFIDOGEMEE (OM sz TOBEE, RAM shiel 4845, Fin cours 126)

Salected companents
Carguratin

o bsplused]

Campenemt
& Bosed Support Fackages. - w100 [r_bspl 1

e selecned softwars component

Gararated Izestian (FROECT LOCK: [weiume_gan Edi.

Gemeeata Code Ganarate Rapart

Apglation under
devekpment
|| = tenpasens
|| Mistenrs |
Degae |
aiver | P10 | |

et

HENESAS

2 Console
Smart Condguiasor Dusgut

E1 £ confguration Problemes 11
0 items.

Ty

(1) Menu bar

(2) Main toolbar

(3) Smart Configurator view
(4) MCU Package view

(5) Console view

Figure 3-3 Main Window

(6) Configuration Problems view
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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 Items

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

Do not use this menu item in general, as it leads to deletion of the project settings
handed over from CS+.

Exit Execution of the Smart Configurator is terminated.

Window Preference The dialog box [Preference], which is used to specify the properties of the project, is
displayed.

Show View The dialog box [Show view], which is used to set the view of the window, is displayed.
Help Help Contents | The help menu is displayed.

Home Page The home page is opened.

Release Notes | The release note is opened.

Tool News The tool news is opened.

API Manual The API manual is opened.

About The version information is displayed.

3.4.2 Toolbar

o ]
:IJB

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

Table 3-2. Toolbar Buttons and Related Menu Items

Toolbar button Related menu item
| [File] » [New]
& [File] — [Open]
"= [File] — [Save]

R20AN0580EC0100 Rev.1.00 Page 10 of 60



RL78 Smart Configurator User's Guide: CS+

3.4.3 Smart Configurator View

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

{8 Smart_Configurator Example.scfg 52 = 0
ez =
Overview information c =
Generate Code Generate Report
~ General Information @ .

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

Board

Allow board and device selection

Clocks Application under
. development
Allow clack configuration

" | =-Components
l Middleware I
Components Device © 1 1
. . driver | RTOS |
Allow software component selection and configuration P
NSNS Pins

Pins

Allow general pin configuration and pin configuration for selected software component

Interrupt

Allow general interrupt configuration and interrupt configuration for selected software component

= Current Configuration

Selected board/device: RTF100GAFxSP (ROM size: 96KB, RAM size: 12KB, Pin count: 30)

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

Selected components:

=
Component Version Configuration

@ Board Support Packages. - v1.00 (r_bsp) 1.00 r_bsplusad)

Overview | Board | Clocks | System | Components | Pins | Interrupt

Figure 3-4. Smart Configurator View

3.4.4 MCU Package View

The states of pins are displayed on the figure of the MCU package. The settings of pins can be modified from
here.

Two types of package view can be switched between [Assigned] and [Default Board]. [Assigned] displays the
assignment status of the pin setting, and [Default Board] displays the initial pin setting information of the
board. The initial pin setting information of the board is the pin information of the board selected by [Board:]
on the [Board] page (refer to "4.1.2 Selecting the Board").

&1 MCU Package 5 = B |51 MCU Package 12 =n

Bllall£ Ass\gnedl. DEfauItBoard' B a2 20 (®) Assignec]  Default Board

RENESAS

RL78G23
R7F100GSNxXFB

¥ Legend ¥ Legend

B Hichiionted pin In-used pin warning pin [l Confiict pin system [l Timer W +ionigntea pin In-used pin warning pin [l confict pin system [l Timer
Connectivity . Analog Port . Graphics - Audio Others Connectivity - Analog Port . Graphics . Audio Others

Preferences Setting... Preferences Setting

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

& Console &2 ANIET - M- =0
Smart Configurator Output
Masepere@l: Pin 3 is assigned to PCLBUZ@ ~

M@a5eee881: Pin 117 is assigned to ANI®@

Figure 3-6. Console View

3.4.6 Configuration Problems View
The Configuration Problems view displays the details of conflicts between driver used interrupts, configured
peripherals, used pins, used settings.

|%. Configuration Problems 3
40 errors, 0 warnings, 2 others
Description Type
@ Interrupt (5 items)
@ Peripheral (7 items)
@ Pin (26 items)
@ Setting (4 items)

Figure 3-7. Configuration Problems View
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4. Setting of Peripheral Modules

You can select peripheral modules from the Smart Configurator view.

4.1 Board Settings

You can change the board and device on the [Board] page. For information on changing the device of the
project, refer to the CS+ User's Guide.

411 Selecting the Device

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

{5} Smart_Configurator Example.scfg 52 = O

Device selection %l =
Generate Code Generate Report

Device selection By e

Board: |Custom User Board W

Device: | R7TF100GAFxSP G

O\rerview Clocks | System [ Components | Pins | Interrupt

Figure 4-1. Selecting the Device

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 4 !E Confirm device change o
e ‘-.‘ Changing the device will refresh all configurations, ‘-’ - h Changing the device will refresh all configurations.
&Y' Configurations that are incompatible with the new device may be removed. & Configurations that are incompatible with the new device may be removed.
Do you want to continue? Do you want to continue?
= o Coninue o

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 continueMote™") After saving the current configuration contents to the configuration file, change to the
selected device.

ContinugNote™") Changes to the selected device without saving the current configuration contents to
the configuration file.

Cancel(Note™) It does not change the device.

Note *1: Smart Configurator view is marked with dirty *.

Note *2: Device change is not reflected to the device (micro controller) of CS+ project.

R20AN0580EC0100 Rev.1.00 Page 13 of 60
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4.1.2 Selecting the Board
By selecting a board, the following settings can be changed at one time.

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

e Frequency of the subsystem clock
e Target device

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

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

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

{5 Smart_Configurator Example.scfg &3 = 0

&l &

Device selection
Generate Code Generate Report

Device selection B4 e

Board: [Custom User Board ] w

Device: | R7TF100GAFxSP

Cverview Clocl-cs System | Components | Pins | Interrupt

Figure 4-3. Selecting the Board

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

IE Confirm beard change % ||[@ Confirm device change x
[’ £% Changing the board will refresh all pin assignments. () By el wlieh ol eonffymfrs
"Y' Assigned pins that are unavailable in the selected board may be removed. ¥ Configurations that are incompatible with the new device may be removed.
Do you want to continue? Do you want to continue?
Continue Cancel 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 device.
Continue Changes to the selected device without saving the current configuration contents to
the configuration file.
Cancel It does not change the device.

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

(1) Click on the [ 27 (Export board setting)] button on the [Board] page.

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

3} Smart_Configurator_Example.scfg &2 = 8
Device selection ol =
Generate Code Generate Report
. : ()
Device selection
Board: |Custom User Board w

Device: | R7TF100GAFxSP

Cverview | Board | Clocks | System | Components | Pins | Interrupt

Figure 4-5. Exporting Board Settings (bdf Format)

414 Importing Board Settings
Follow the procedure below to import board settings.

(1) Click on the [ g21 (Import board setting)] button and select a desired bdf file.

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

5} Smart_Configurator Example.scfg 52 = B8
o= 3
Device selection el =
Generate Code Generate Report
Device selection (1) |?=/‘7,

Board: |Custom User Board (2)

Device: | RTF100GAFxSP

Cverview | Board | Clocks | System | Components | Pins | Interrupt

Figure 4-6. Importing Board Settings (bdf Format)

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

You can set the system clock on the [Clocks] page. The settings made on the [Clocks] page is used for all

drivers.

Follow the procedure below to modify the clock settings.

(1) Specify the operation mode and EVDD setting.

(2) Select the clocks required for device operations on the board (the high-speed on-chip oscillator is

selected by default).

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

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

% Smart_Configurator Examplescfg 4

Clocks configuration

=5
&l &

Generate Code Generate Report

(1 Operation mode: High-speed main mode 4.0{v)~5.5(V) &
EVDD setting: 40V <EVDDO 255V =
(2) | |¥ Hon-speea on-cnip oscitator |
Frequency: (3) 32 - |(HHz)

Middle-speed on-chip oscillator

\oo/

X1 oscillator

Low-speed on-chip oscillator

Frequency: 32,768 (kHz}

AT1 oscillator

Operation mode: XT1 oscillation

Frequency: 32,768 (kHz]
XT1 oscillation mode; Low power consumption 1
Supply mode: Enables supply in STOP,HALT mode

_|
+—

fiHP
ol (MHz)
MAIN
32 [MHz)
fCLK
—— 32000 {kHz)
L
32.768 (kHz)
)P
32.768 {kHz)
fSXR.
32.768 {kHz)

Overview Boardl Clocks |Sy5tem Components | Pins | Interrupt

Figure 4-7.

[Clocks] Page
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4.3 System Settings

You can set the on-chip debug setting on the [System] page. This setting is reflected in the CS + build option

settings via the communication plugin.

For example, below figure shows the default CS+ link option settings:

Project Tree 3 x

) © 2 @

=l _ﬂ Smart Configurator Example (Proje ~
% R7F100GLGxFA (Microcontroller)
°_'§ mart Configurator (Design Tool)

(CCRL (Build Tool) |

L78 Simulator (Debug Tool)

(¥ Program Analyzer (Analyze Tool)
=] _T File

+ ﬂl Build tool generated files

- ﬂ main.c

-1} Smart Configurator

(=] : L general

‘_] r_cg_macrodriver.h
€] r_cg_systeminit.c
'J r_cg_userdefine.h

bl ¢ emnc entrvh

’ﬁ Property - X
4, CC-RL Property a2 -+
Use runtime libraries Yes ~
v Device
Set enable/disable on-chip debua by link option v
Option byte values for OCD 04
Set debug monitor area No
Set user option byte Yes(-USER_OPT_BYTE)
User option byte value EFFFES
Control allocation to trace RAM area No
v Qutput Code v

Set enable/disable on-chip debug by link opion

Specify this option to set a value of the on-chip debug function

Be sure to set the option byte values for the OCD.

This option corresponds to the -OCDBG option of the rlink command

\ Comm... / Compil... _,f Assem... /SMS As.. f Link... ‘,i: Hex Ou... f‘ 1/0 He... .f/ ¥

Figure 4-8. CS+ Default Link Options View

After you click on [System] page of Smart Configurator, make desired setting as in below figure for

illustration:
{5k *Smart_Configurator Example.scfg i3 = B8
System configuration 4) &l L =
Generate Code [Senerate Report
~
= On-chip debug setting
On-chip debug operation setting
() Unused (l) () COM Port
Emulator setting
Om o @
Pseudo-RRM/DMM function setting
() Unused (® Used
Start/Stop function setting 3
© Unused ( )
Monitoring point function setting
Unused Used
Trace function setting
() Unused (® Used
Security |D setting
Use security ID
Security 1D ‘0)(00000000000000000000
Security |0 authentication failure setting
() Do not erase flash memory data
®) Erase flash memory data
v
Overview | Board Clock Components | Pins | Interrupt
< >
Figure 4-9. Smart Configurator [System] Page Setting
Note: The security ID setting is reflected in the security ID of Build Tool Common Options.

Other items are not reflected, so you need to set the Build Tool property in the same way.
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(G|

Please follow steps from (1) to (3) to make setting on [System] page, after that click on [ ™<= Generate
Code] button as in step (4), a dialog window will be prompted out as in below figure, to confirm with you for

the linker option update in CS+ IDE:

G Confirm linker aption change O X
Setting Old value Mew value
Option byte values for OCD 04 84
Range of debug monitor area BFEQD-BFFFF BFDO0-BFFFF
Set debug monitor area No Yes(Specify address range)(-DEBUG_MONITOR=...
[ oK ' Cancel
Figure 4-10. Confirm Linker Option Dialog
Please click [OK] button in the dialog, go back CS+ to check linker options updated as below:
Project Tree ax Property —
£ ©8 @ A, CC-RL Property a »p -+

-1 smart Configurator Example (Projec

Dutput File
.. % RTF100GSNKFB (Microcontroller) Library
J Smart Configurator (Design Tool) v Device

B CC-RL (Build Tool)

“22 RL78 Simulator (Debug Toal)

' Program Analyzer (Analyze Tool)
=30 File

Option byte values for OCD
Set debug monitor area
Range of debug monitor area

LOCDEG)

&

Yes(Specify address range)(-DEBUG_MONITOR=<Address range>)
BFDO0-BFFFF

1 Build tool generated files

[ smart Configurator v Output Code

USEr option byte
User option byte value
Control allocation to trace RAM ar No

Tes USER UF [ BTTE
EFFFES

\, Common Options |

Compile Options 4 AssembleOptions 4 SMSAssemble Opti ) Link Options ( Hex Output Options

/1o HeaderFile Gen_. /' =

Figure 4-11.

Note:

CS+ Updated Link Options View

device HUM for the detail setting configuration.

Depending on the MCU type selection or chip part numbers, these setting values varies. Please refer to the latest
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4.4 Component Settings

CG drivers, Graphical Configurator and RL78 Software Integration System module can be combined as
software components on the [Components] page. Added components are displayed in the tree view at the
left of the page.

1%k Smart_Configurator Example.scfg 52 = 8

o= =
Software component configuration sl —
Generate Code Generate Report

Components =] [ Configure @
Tree view for components

£ 1 W

type filter text

v = Startup
v [= Generic
& rbsp

Overview Board | Clocks | System Pins Interrupt

Figure 4-12. [Components] Page

441 Switching Between the Component View and Hardware View

The Smart Configurator provides two tree view: Component View and Hardware View. You can Switch two
view by clicking the following icons:

(1) Clickonthe[ £ (Component View)]icon. The tree view will display the components by component
category.

(2) Clickonthe[ % (Hardware View)] icon. The tree view will display the components in a hardware
resource hierarchy.

Calrnpanents =] [ | Configure
2

%

type filter text

Figure 4-13. Switching to the Hardware View
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442 Adding a Software Component
The Smart Configurator provides two methods for adding a new component:

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

(b) On Hardware Tree, double-click on a hardware resource node.

The following describes the procedure for adding a component by clicking on the [i;ll= (Add component)]
icon.

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

{5 Smart_Configurator_ Example.scfg &2 = g

) =
Software component configuration &l =
Generate Code Generate Report

Components =] Configure ()]

8 e 3-1.

type filter text

v [= Startup
v [= Generic

& rbsp

COverview | Board | Clocks | System | Components | Pins | Interrupt

Figure 4-14. Adding a Component

a-2. Select a component from the list in the [Software Component Selection] page of the [New Component]
dialog box (e.g. A/D Converter).

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

G New Component O *

Software Component Selection

Select component from those available in list

Category All ~
Function  All w
Filter ‘

Companents Typea_3_ Version &

] vy — 101

3 Board Support Packages. - v1.00 (r_bsp)  RL/8 Software Integration System  1.00

8 Clock Output fBuzzer Output Controller  Code Generator 1.0.0
#® Comparator Code Generator 1.00
#8 €Sl Communication Code Generator 1.0.0
# D/A Converter Code Generator 1.0.0
8 Data Transfer Controller Code Generator 1.0.0
8 Delay Counter Code Generator 1.0.0 o

Show only latest version

Description

The analog to digital (A/D) converter is function for converting analog inputs to digital signals.

Download ELCL modules
Download RL78 Software Integration System modules

Configure general settings...

a-4-

'(?:' < Back | Next = ll Finish | Cancel

Figure 4-15. Adding a Code Generator Component
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a-5. Specify an appropriate configuration name in the [Add new configuration for selected component] page
of the [New Component] dialog box or use the default name (e.g. Config_ADC).

a-6. Select a hardware resource or use the default resource (e.g. ADC).

a-7. Click on [Finish].

!E New Component

Add new configuration for selected component

D Converter
o a-5.

Configuration name:  Config_ADC
Resource: a'6. ADC w
a-7.
(?:' = Back Next = Cancel

Figure 4-16. Adding a Component

To add a component on Hardware Tree directly, you can use the following procedure:

b-1. Click on the [ §

b-2.

box.
b-3.
b-4.

Select a component from the list (e.g. A/D Converter) to add a new configuration.

(Hardware View Menu)] icon. The tree will display in a hardware resource hierarchy.

Double-click on a hardware resource node (e.g. A/D Converter) to open the [New Component] dialog

Follow the same procedure as above “adding a component by clicking adding icon” step a-3 to a-7.

{5 Smart_Configurator_Example.scfg

Software component configy

Compone...

P E 9

%

type filter text

(] Voltage Detection
(] Comparator

) Interrupt Function

] Clock Output/Buzze
(] Timer Array Unit

(7] 32-bit Interval Timer
) Serial Array Unit

(] Serial Interface 11C2
("1 Real-Time Clack

] Watchdog Timer

b2
(| DJA Converter
(1 1O Ports
(] SNOOZE mode seq
4 [ WU SEpR S v
£ >

COverview | Board | Clocks | System | Co
& Console 2

Smart Configurator Output

[# Configuration Problems &2

0 items

b-3.

Mlacmeimdimn

G New Companent O

Software Component Selection

Select component from those available in list

&

*

All
All
Filter |
| Components Type Version
l EE&‘D Converter l Code Generator 1.0.1

Show only latest version

Description

The analog to digital (A/D) converter is function for converting analog inputs
to digital signals.

Download ELCL modules

Download RL78 Software Integration System modules

Configure general settings...

(?3' Next =

= Back Cancel

Figure 4-17. Adding a Code Generator Component to the Hardware View
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443 Removing a Software Component
Follow the procedure below to remove a software component from a project.

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

(2) Click on the [&* (Remove component)] icon.

Components

2)
£ 1 %

type filter text

v [= Startup
¥ [= Generic
& rbsp
v = Drivers
v = Timers

M

Figure 4-18. Removing a Software Component

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

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

source code by clicking [ == (Generate Code)] icon, the source files generated for removed

component will be removed from the CS+ project tree.
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444 Setting a Code Generator Component
Follow the procedure below to set up a Code Generator configuration.

(1) Select a Code Generator configuration from the Components tree (e.g. A/D Converter).

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

a. Select [10 bits] under [Resolution setting].
b. Select [Software trigger no wait mode] under [Trigger mode setting].
c. Select [ANIO] for [A/D channel selection].
d. Select [2048/fCLK] for [Conversion time].

Compo... = [ | Configure
£% 1 T m Comparator operation setting
type filter text ®stop (O Operation
v (= Startup Resolution setting
v [= Generic (‘2) a. (0 8 bits (12 bits

@ rbsp .
. VREFi thi

v [= Drivers (+] setting

v = A/D converter ®vDD (O AVREFP (O Internal reference voltage

n

®VsS (O AVREFM

Trigger mode setting
(1-) b'@ Software trigger no wait mode]
(O Software trigger wait mode

(O)Hardware trigger no wait mode

(O)Hardware trigger wait mode

NTTMO1

Operation mode setting

(®) Continuous select mode (O) Continuous scan made
(C) One-shot select mode (C) One-shot scan mode
AfD channel selection (2) C.[ANIO VI

Conversion time setting

Conversion time mode Normal 1 ~

Conversion time (2) dl 2048/fCLK vl (64 ps)

Conversion result upper/lower bound value setting
(® Generates an interrupt request (INTAD) when ADLL = ADCRn = ADUL
() Generates an interrupt request (INTAD) when ADUL< ADCRn or ADLL=ADCRn

Figure 4-19. Setting of a Code Generator Driver

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

Right-clicking on a Code Generator configuration and then selecting the [ ¥ Generatecode ] icon changes the
iconto[ Generstecode ] and disables code generation for the Code Generator configuration.

To enable code generation again, click onthe [  Generatecode ] icon and change itto [ ¥ Generatecode |.
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445 Changing the Resource for a Code Generator Component

The Smart Configurator enables you to change the resource for a Code Generator component (e.g. from
TAUOQO_1 to TAUO_3). Compatible settings can be ported from the current resource to the new resource

selected.

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

(1) Right-click on a Code Generator configuration (e.g. Config_TAUO_1).

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

(3) Select a new resource (e.g. TAUO_3) in the [Resource Selection] dialog box.

Components =] Config|

£ 1 T = Cla

type filter text Op

v [= Startup Clo|
v [ Generic

@& rbsp Opj

v [= Drivers ® H
~ = Timers

0

Vv [+ v Generate code

6] e

# Remove

|j£| Duplicate

Rename

Reset to default

+ Add Configuration

Inte

-3

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

Figure 4-20. Changing the Resource

Operating mode:

Resource:

ré Resource Selection

Resource Selection

Select resource from those available in the list

8 bit count mode

TAUO 3

] G

T

TAUT_1
TAU1 3
ITLOOO
ITLOD1
ITLO12
ITLO13

@

Einish

Figure 4-21.

Components Page — Selecting a New Resource
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(5) Configuration settings will be listed in the [Configuration setting selection] dialog box.
(6) Check the portability of the settings.

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

(8) Click on [Finish].

IE Resource Selection O x

Configuration setting selection

Configuration setting list

(N
Confirm setting for resource change|® Use setting below | (O Use default

(6 Setting Value Portable  #
Operation clack CKD2 Yes
Clock source fCLK/2 Yes
Operation mode setting Higher 8 bits Yes
Interval value (higher 8 bits) 10 Yes
Interval unit ps Yes
Interval value (lower 8 bits) 10 Yes
Interval unit ps Yes v
L4 b3

)

Figure 4-22. Checking the Settings of the New Resource

The resource is automatically changed (e.g. changed from INTTMO1 to INTTMO03).

{5 *Smart_Configurator Example.scfg &2 = 0
. : %] (5]
Software component configuration
Generate Code Generate Report
Components =l Configure @
£t fe B m Clock setting
type filter text Operation clock CcKo2 ~
v [= Startup Clock source fCLK/2 ~ | (Clock frequency: 16000 kHz)
~ [= Generic
& rbsp Operation mode setting
~ [= Drivers (® Higher 8 bits (O Lower 8 bits (O Higher and lower 8 bits
v (= Timers

- Interval timer setting
& Config_TAUOD 1
w = A/D converter Interval value (higher 8 bits) Hs ~ | (Actual value: 10)

& Config ADC 10 =
Generates INTTMO3 when counting is started

Interrupt setting

End of timer channel 3 count, generate an interrup] (INTTMO03)

Low
End of timer channel 3 count, generate an interrupt (INTTMO3H)

Priority Low ~

Overview Board | Clocks |System | Components | Pins | Interrupt

Figure 4-23. Resource Changed Automatically
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To change the configuration name, follow the procedure below.

(9) Right-click on the Code Generator configuration.

(10) Select [Rename] to rename the configuration (e.g. change Config_ TAUO_1 to Config_ TAUO_3).

Components =

St i i
type filter text

v (= Startup
v [= Generic
& rbsp
v (= Drivers
v [= Timers

©)

¥ [= & Generate code

Change resource

# Remove
Iaﬁ Duplicate
1)

Reset to default

+ Add Configuration

Config
Clo
Opy
Clo

Op
O

Inte]

Figure 4-24. Renaming the Configuration

44.6 Setting SNOOZE Mode Sequencer (SMS) Component

SNOOZE Mode Sequencer (SMS) component is a new component type as “Graphical Configurator”, it is list
and can be selected to use directly in default component list.

IE MNew Component

Category |All

Function | All

Software Component Selection

Select component from those available in list

Filter |

aamponsnt

P

Lips

1 SNOOZE Mode Sequencer

Graphical Configurat...

tH Square Wave Qutput Code Generator 1.0.0
B UART Communication Code Generator 1.00
BB Vrltana Natartnr Crda Ganaratae inn

Show only latest version

Description

The SNOOZE mode sequencer can be activated by signals of other peripheral functions as a
trigger even in the standby state, it can operate independently of the CPU. Doing so with the
CPU placed in the standby state reduces power consumption.

Download ELCL modules

Download RL78 Software Integration System modules

Configure general settings.

Cancel

Figure 4-25.

Add SNOOZE Mode Sequencer
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A GUI of Graphical Configurator is displayed in below SMS figure, it is more graphically compared with Code
Generator. You can Drag and Drop and configure the block which you want to use.

Configure @

) 3)
(= Arithmetic PP Bud % i I/ / (4)

(1 ) & 1byte transfer
® 2byte transfer Start trigger Resource used status

@ 4byte transfer

Interval detection interrupt (INTITL) v Register: 6/16 Instruction: 8/32

[ Branch &
- Compare & branch
= |Update & branch
f" Bit branch

[= Special & (5)

. .
Csioo
E Wait Start Master rece
ive
%% DTC trigger 1 =
{3 Branch end

[ Debug
C3 Port

(3 Timer TAU
1 A/D
cuna (6)
= CS1 %
& CSI Master send ~ SMS console

& CSI Master receive

& CSI Master send-
emm et m—

Figure 4-26. SNOOZE Mode Sequencer (SMS) GUI

Table 4-3. SMS GUI area description

Area Description
(1) Block elements View the available blocks for SMS.

A block is a part for forming a sequence (function), and includes A/D voltage acquisition,
comparison & branching and 1-byte transfer.

(2) Toolbar | J* Zoomin.
= Zoom out.
7 Display the SMS data management dialog and manage the variables to be used.
E2g Import the SMS sequence. You can use some sample sequences by clicking this icon.
=g Export the SMS sequence.
Py Update the SMS data file.
i Displays the information of the SMS data file.

(3) Start trigger selection Select a startup trigger.

(4) Resource status It shows registers and the number of instructions used.

(5) Canvas area Place the SMS block and create the sequence.

(6) SMS console Displays message for unavailable configurations.
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Follow the procedure below to set up SMS block:
(1) Select a block from Block elements list (e.g. CSI Master receive).

(2) Drag “CSI Master receive” block to SMS canvas between Start block and Finish block where the drop
location doesn’t show the indicator of ®

(3) You can configure the block by double click to pop the “CSI Master receive setting” property setting
dialog.

(4) You can specify the setting in the “CSI Master receive setting” property dialog.
(5) Open “Data Management” setting, you can edit the receive data.
(6) When you correctly configure the color of bottom right corner will change from red to green.
(7) You can add some blocks, drag and drop to adjust the sequence.
Configure
(= Arithmetic PP Boned % i

@ dbyte transfer

Start trigger Resource used status

& 2byte calculation = =& . .
. Pin input edge detection interrupt (INTP3) w Register: 7/16 Instruction: 12/32
& dbyte calculation

[= Branch *
™ Compare & branch
#]Update & branch
'.\.\‘Bit branch

= Special »
%} DTC trigger
o2 Branch end

& FinishAMaksup

(3 Deb .
— 48 Specify channel
(afort Channel Csi00 v
(3 Timer TAU
Receive data
LD A/MD
(® Variable test ~
3 D/A
(O Address
(= CSI )

@ CSI Mastet send (S)I | Data Management I

oS
& CSI Master send-
v ENEEEINNEEE, I—l
(23 UART oK )

G Data Management X
+/- Data's name used in SMS Initialization mode." Initial value
e No initialization v|o
o
Figure 4-27. SMS Block Configure
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447 Update SMS Data Files

Follow the procedure below to update SMS data file (Block, Sequence) to the latest version. You can use

new blocks and sequences by updating.

(1) Click on SMS GUI button [Update SMS data files] to check if SMS data file have the newer version and

download automatically from the web.
(2) Waiting for the operation finished.

(3) Finished the latest version update.

Configure (] ) @
= Arithmetic ~ NN i
@ dbyte transfer . -
th Start trigger Update SMS data files Resource used status
@ 2byte calculation — — . .
d Pin input edge detection interrupt (INTP3) ~ Register: 2/16 Instruction: 1/32

[= Branch #
™ Compare & branch
# | Update & branch

(= Special +

€5 DTC trigger
eL3 Branch end

Start H Finish J

77 Dabhun

(2) |@ Operation in progress...

Cancel :

IE Information *

3)

'0' The SMS data files package has been updated to V1.1.0.

Figure 4-28. SMS Data File Download
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448 Logic Event Link Controller (ELCL) Modules Download

The Software Component type for Logic Event Link Controller (ELCL) is Graphical Configurator. ELCL
modules can be added from component list in New Component dialog. If you want to use other ELCL

modules not included in Component list, you can click on [Download ELCL modules] link in New Component
dialog to check and download more ELCL modules:

8 New Component O
Software Component Selection
Select component from those available in list ]i:r
Category All |
[ a X
Function | All
Eilter ‘ RL78 ELCL Modules Download ) \‘
Select the RL78 ELCL modules for download H
Components - Type (2) (2
H# A/D Converter Code Generatar Title Version Select All
3 Board Support Packages. - v1.00 (r_bsp) RL78 Software Integrati... lave Select Pin Function 1.00 Deselect Al
# Clock Output /Buzzer Output Controller  Code Generator hattering Prevention Function 1.0.0
# Comparator Code Generator anchester Decoder Function 1.0.0
# €51 Communication Code Generator dge Detection Thinning Function 1.0.0
# D/A Converter Code Generator ultiple Parameter Monitoring Function  1.0.0
# Data Transfer Controller Code Generator L78/G23 Commeon ELCL Module 210

Show only latest version

Description

The analog to digital (A/D) converter is function for converting analog in

signals. (3

(1 l Download l Cancel
lDownIoad ELCL modules I

Download RL78 Software Integration System modules

Configure general settings...

@ = Back MNext = Cancel
Figure 4-29. New ELCL Modules Download

After download, all ELCL modules are auto added to component list:

I8 New Component o X
Software Component Selection |
Select component from those available in list

Category Al v
Function | All ~
Filter

Components - Type Version &

Function Sode Genergtor 100

[31 ELCL chattering prevention Graphical Configurator 1.00

[4] ELCL edge detection thinning function Graphical Configurator 1.00
[3] ELCL manchester decoder Graphical Configurator 1.00
[ ELCL multiple parameter monitoring Graphical Configurator 1.00

[13] ELCL slave select pin function Graahi:a| Cunﬁﬁura!:lr 1.00
External Event Counter Code Generator 1.0.0 v

E1Show only latest version

Description

[The analog to digital (A/D) converter is function for converting analog inputs to digital
signals.

Download ELCL modules

Download RL78 Software Integration System modules

Configure general settings..

@ EE Next » Cancel
Figure 4-30. Add ELCL modules
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449

Setting an ELCL Component
Follow the procedure below to set up an ELCL module.

(1) Select an ELCL module from Software Component Selection list (e.g. ELCL slave select pin function).

(2) Configure the driver in the [Configure] panel. The following steps and figure show an example.

a. Select the input signal under [Input signal selector] Ul part.

b. Select the logic block under [Event controller (link processor)] Ul part.

c. Select the output signal under [Output signal selector] Ul part.

(3) If you want for more details about current ELCL module usage, you can click the
[ELCL_slave_select_pition.pdf] link to open the application notes for check.

&} *Smart Corfigurator_Exsmpleschg

|
Seftware component configuration

Campenaris

[T -
& I C

w = Startup
» & Generic
W rbsp
w [ Drevers
* & Logic and event link controfler
& Tonfig ELCLEaweSelectPinFunclion

& Cenfigure

™ =

Gersrate Code  Generate Repan

@

Input signal selecter

Overview | Board | Clocks | System | Components | Ping | Intarmapt

Figure 4-31.

L

Event controler(link processer)

)b

Ligic block selection l Logic block 1

Configure an ELCL Module

Dutput sgnal seledor
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4410 Downloading RL78 Software Integration System Modules

RL78 Software Integration System modules are another software component type which can provide simple
view for you to make driver/middle/application SW configuration and generate the code. The available RL78
Software Integration System modules can be downloaded from Renesas web. You first click on ['fi (Add

component)] as in Figure 4-14 to open a dialog, select the corresponding download entry link to start the
download.

6 New Component O *

Software Component Selection

Select component from those available in list

Category | All w
Function | All w
Filter |

Components - Type Version (a

EEA{D Converter Code Generator 1.0.1

3 Board Support Packages. - v1.00 (r_bsp) RL78 Software Integr... 1.01

## Clock Output /Buzzer Output Controller Code Generator 1.00

# Comparator Code Generator 1.0.0

# CSI Communication Code Generator 1.00

# D/A Converter Code Generator 1.0.0

# Data Transfer Controller Code Generator 1.00

## Delay Counter Code Generator 1.0.0

## Divider Function Code Generator 1.00

## External Event Counter Code Generator 1.00

# 1IC Communication (Master mode) Code Generator 1.0.0

1 11C Communication (Slave mode) Code Generator 1.0.0

B Input Pulse Interval Measurement Code Generator 1.0.0

B Input Signal High-/Low-Level Width Measurement  Code Generator 1.0.0

1 Interrupt Controller Code Generator 1.0.0 b
Show only latest version
Description

The analog to digital (A/D) converter is function for converting analeg inputs to digital

signals.

Download ELCL modules

=
|Download RL78 Sottware Integration System modules |

Configure general settings...

'(?3' < Back Next = Cancel
Figure 4-32. RL78 Software Integration System Download Link

The downloaded RL78 Software Integration System modules location was specified by Smart Configurator
module download preference setting which can be checked and set by click main menu: [Window] —
[Preference] — [Renesas] — [Module download] — [Location(RL78)].

G Preferences O
type filter text Module Download e T
CiC++ = . X
Help Location settings
~ Renesas lLo:ation (RL78): |C:\Users\yang-xiaolin\.eclipse\com.renesas‘smc.rcp.rl?&product_download\RLTB_Modules\GenericModules I Browse...
Logging
Module Download Location (generic): |C:\Users\yang-xiao'in\.eclipse\com.renesas‘smc.rcp.rITB‘product_download\SharedModu\es | Browse...
My Renesas

Renesas Toolchain Ma

Smart Canfiauratar ¥

Restore Defaults Apply

Apply and Close Cancel

Figure 4-33. RL78 Software Integration System Modules Download Location
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4.4.11 Setting a RL78 Software Integration System Module

After RL78 Software Integration System module is downloaded and added to New Component List, it can be
selected in your project with providing the property view style configuration and code generation feature.

4412 Changing Version of BSP Configuration
The following describes the procedure for version change of BSP configuration.

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

{5 *Smart Configurator Example.scfg &2

o=
Software component configuration ol
Compon... = [ Configure

S5 B W w Property Value

type filter text w Configurations

# Start up select

Enable (use BSP startup)

v [= Startup
v = Generic # Control of invalid memory access detection Disable
7 4k RAM guard space(GRAMO-1) Disabled

3[ Change version...

# Remove

Guard of control registers of port function(t Disabled

Guard of registers of interrupt function(GIN Disabled

Guard of control registers of clock control i Disabled
# Data flash access control(DFLEN) Disables
# Initialization of peripheral functions by Cod¢ Enable
# API functions disable Enable

Reset to default

Overview | Board | Clocks | System | Components | Pins | Interrupt

Figure 4-34. Version Change of BSP Configuration

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

= g
=

Generate Code Generate Report

@

~

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

displayed, so select the corresponding version.
(4) Click [Next].

G Change Version [m} X

Version Selection

Select available version

Compaonent name: “’_bsp |

Current version: | 1.00 |

Availableversion* 1.01 ~ I

= Back Next = Finish Cancel

Figure 4-35. Select Version of BSP Component
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(5) By version change, a list of setting items to be changed is displayed. Confirm that there is no problem

and click the [Finish].

!E Change Version

Setting Overview

The following settings will be added or removed

Setting

Status

There are no differences

Figure 4-36. Confirm Setting Change Item

(6) As [Confirm to change version and proceed to generate code] Is displayed, if you do not have any

problem, click [Yes].

l &

[ Change Version

Confirm to change version and proceed to generate code

Yes

No

Figure 4-37. Confirm Version Change

(7) The BSP component version is change and code generation is executed automatically.

Note:

When you've generated BSP code by old version, after change BSP version, the code may not be replaced by

new code. You can change the [Generating code] property in 4.4.13 Configure General Setting of Component

R20ANO580EC0100 Rev.1.00
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4413 Configure General Setting of Component

You can change the general setting of the component such as location and dependency. If you want to
change it, click the [Configure general settings...] link on the [Software Component Selection] page displayed
in the [New Component] dialog (Figure 4-15 Adding a Code Generator Component), and display the
[Preferences] dialog.

E Preferences o x
type filter text Component 1l T
Help

v Smart Configurator Code generation settings

Component Generating code: Overwrite existing component w
MCU Package Appea
Pin Errors/Warnings

Mumber of trash item (0-20): |5

RL78 APl function output: Output all APl functions according to the setting

Dependency settings

Change these options to control how a compeonent is added

Adding dependency: | Add dependent component w

Checking dependency: | Ignore if dependent component is newer w

Location settings

Location settings have moved to the Module Download page

Blocked list settings
[JAllow blocked FIT modules to be displayed

Restore Defaults Apply

Apply and Close Cancel

Figure 4-38. Configure General Setting of Component

Notes:

1. The code generation has two options: [Do nothing if component exists] and [Overwrite existing component].
[Do nothing if component exists] is the default selection, when select it, a code file, which has the same name
as the new one, will not be replaced. After changing version, if you want to the code can be replaced, please
select [Overwrite existing component].

Component =l v

Code generation settings

[ Generating code: ] Overwrite existing component W

MNumber of trash item (0-20): e notlng cmponent s
Overwrite existing component

Figure 4-39. [Genératidn cbde] Chénge '
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Notes:
2. If you want to only generate initialization API function, you can change to [Output only initialization API

function] option in below figure. So that only void R_{ConfigurationName}_Create (void), void
R_{ConfigurationName}_Create_Userlnit (void) in *.h *, *c * are generated. If you change back to default option
setting: [Output all API functions according to the setting], then all API functions will be generated again.

Code generation settings

Generating code: Overwrite existing companent w

Mumber of trash item (0-20: |5 |

[F{LT-"B APl function cnutput:] Output all APl functions according to the setting 1\'

) Output all API functions according to the setting
Dependency settings Outout o i alization AR =

Figure 4-40. [RL78 API function output] Change

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

[Checking dependenq,r:l Igneore if dependent component is newer
) ) Do not check for dependent component
Location settings Ignore if dependent component is newer
Specify location of comp Strict check for dependent component

Figure 4-41. [Checking dependency] Change
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4.5 Pin Settings

The [Pins] page is used for assigning pin functions. You can switch the view by clicking on the [Pin Function]
and [Pin Number] pages. 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.

{5 *Smart_Configurator Example.scfg £2 = 0
L ]
Pin configuration
| Generate Code Generate Report
Hardware Resource B &, & Pin Function O ]
Type filter text type filter text (* = any string, ? = any character) All ~

# On-Chip Debug - Enabled Function PIOR Assignment Pin Number Direction Remarks Comments &
{ W Power Supply ANID # P20/ANIO/AVREFP/EIZ0  # 117 |
3 # Interlrupt Function O ANN # Not assigned # Not assigned None

¥ Key interrupt O ANIZ # Not assigned # Not assigned None

) Clock Output/Buzzer Output Controller 0 ANI3 # Not assigned 7 Not assigned None

‘i‘gi:zl :::'fa:eltJARTA O AN 7 Not assigned 7 Not assigned None

L ' Y ”II O ANIS 7 Not assigned # Not assigned None

i Serjal Array Unit 0O AN # Not assigned # Not assigned Mane

& vt ot O awe 7 Nt ssignes 7 Notssigned Nore

] 0O aNig # Mot assigned # Not assigned None
1 ;E“‘ g’;ﬁ Eonve:er O ANIZ # Not assigned # Not assigned None

il onverter H H H H

53 10 Pors Display syjtching 212 s 2 Dot signed ons .

< > < >

I Din Function Pin Number [

Overview | Board |Clocks | System Componentnterrupt
Figure 4-42. [Pins] Page ([Pin Function])

4% *Smart Configurator Examplesclg &2 = 0
Pin configuration %l S
Generate Code Generate Report
Pin Number | =] | &y
type filter text (* = any string, ? = any character) All w
Pin MNumb... Pin Name Default Functi... Function Direction Remarks Comments ~
112 P25/AMIS/TS23 Mot assigned  Mone
113 P24 ANI4/TS22 Not assigned MNone
114 P23/ANIZ/ANOT fIVREFD/TS21/EI23 Mot assigned MNone
115 P22/ANI2/ANCO/TS20/EI22 Mot assigned MNane
116 P21/ANIT/AVREFM/EIZT Not assigned MNone
117 P20/ANIO/AVREFR/EIZ0 ANIO v |
118 P130 Not assigned  fone
119 P102/TI06/TO0G P20 Hone
120 PO7 ANIO | Hone
121 PO4/SCK10/SCL1D AVREFD lone
122 PO3/ANITGE/TS29/5110/RxD1/SDAT0 EI20 Hone
123 PO2/ANITTTS28/5010/TxD1 Not assigned None
124 PO1,/TS27/EION JEOOT1/TO00 Mot assigned None v

Pin Functio

Overview | Board | Clocks | System Component Interrupt

Figure 4-43. [Pins] Page ([Pin Number])
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451 Changing the Pin Assignment by PIOR Function

PIOR “Filter Function” is a powerful feature to help you manage pin function settings, re-configure pin
function settings or check pin function conflicts.

Follow the procedure below to change the assignment by PIOR function.
(1) Type “pior1” in the tool text input box, all pin functions which related to PIOR1 will be listed out.

(2) If you change one of pin assignment, all pin function assignments which related to PIOR1 will be re-
assigned automatically.

(3) The pin error messages may display in [Remark] column and [Configuration Problems view].

(4) You need to re-configure pin assignment.

Pin Function 2 H| Rt ea
nE— 5 T
Enabled Function PIOR Assignment Pin Number  Direction ﬁamarks \ Comments A
INTP10 PIOR1 # PT10/INTP1O s 98 1
INTP11 PIOR1 £ P111/INTPIT ¥ 99 1
O R«DO PIOR1 # Not assigned # Not assigned None
O R«D2 PIOR1 # Not assigned # Not assigned None
@ SCK00 PIOR1 # P55/PCLBUZ1/SCKO0 r 72 (e} Multiple pin functions on the same pin
O @scko PIOR1 # Not assigned # Not assigned None Companent requires a pin
O scoo PIOR1 # Not assigned # Not assigned None
O sceo PIOR1 # Not assigned # Not assigned None
O soaco PIOR1 # Not assigned # Not assigned None
O soazo PIOR1 # Not assigned # Not assigned None
Si100 PIOR1 # P16/EO16/CCDOO/TIOT/TOO1/INTP5/SIO0/RxD0  # 76 I
0 sizo PIORT # Not assigned # Not assigned None
[0 sooo PIORT # Not assigned # Not assigned None
0O @so2o PIORT # Mot assigned # Not assigned None (ﬂmpuueut requires a pin ) .
< >

[%2 Configuration Problems 52

7 errors, 0 warnings, 0 others

3)

escription Type
v @ Pin (7 items)

© E04010002: SCK20 used by Config_CSI20 is not allocated to any pin. Pin
© E04010002: 5020 used by Config_CSI20 is not allocated to any pin. Pin
© EQ4010003: Pin used by PCLBUZ1 in Config_PCLBUZI conflicts with pin used by SCK0O in Pin Allocator, pin used by SCK00 in Config_CSI00. Pin
© E04010003: Pin used by SCK0O in Canfig_CSI00 conflicts with pin used by PCLBUZ1 in Config_PCLBUZ1, pin used by PCLBUZ1 in Pin Allocator. Pin
@ E0S000010: Pin 72 cannot be used multiple times. Pin 72 is assigned to PCLBUZ1 and SCKOD. Pin
© E0S000011: The pin SCK20 should be set in Pins page Pin
© E0S000011: The pin SO20 should be set in Pins page Pin

Figure 4-44. PIOR Filter Function

The PIOR setting can be reflected into r_bsp file in:
¥<ProjectDir>¥src¥smc_gen¥r_bsp¥r_config¥ r_bsp_config.h file. If you want to change the PIOR setting
code value, change the assignment of related pin and generate code again.

£ *Smart_Configurator_Example.scfg 52 =g
Pin configuration gl =
Generate Code Generate Report
Software Com... [ |8 & | Pin Function 2 H R s
{ [Type filter text type filter text (* = any string, 7 = any character) All v
~ & rbsp

Enabled Function PIOR Assignment Pin Number Direction Remarks
v orbep PCLBUZO  PIOR3 Ifr P140/PCLEUZY/INTPE [E o l
~ & Clock Output /Buzzer O

& Config_PCLBUZO

< > < b

Pin Function Pin Number

Overview | Board | Clocks | System | Components | Pins | Interrupt

B »_bsp_confiz KE3 |

128/100-1jsm
1 = BCLEUZO -

* 0

#de:‘inelESF_:FG_EICRS {0} l* Generated value. Do not edit this manually */

Figure 4-45. PIOR Code Generation
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452 Changing the Pin Assignment of a Software Component

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

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

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

(1) Click on [s% (Show by Hardware Resource or Software Components)] to switch to the component view.
2)
(3) Click the [Enabled] header to sort by pins used.
(4)

Select the target software component (e.g. Config_INTC).

In the [Assignment] column or [Pin Number] column on the [Pin Function] list, change the pin
assignment (e.g. change from P12 to P16).

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

8} *Smart_Configurator Example.scfg 22 =
Pin configuration w =
( 1 Generate Code Generate Report
Software Components [ [ |3 Pin Function (5) E =1
Type filter text (3) type filter text (* = any string, ? = any character) All v
v Grbsp Enabled Jfunction PIOR  Assignment Pin Number  Direction  Remarks Comments -
. i r bsp . INTP2 g4 4 34 1 There is no software initialising this pin
~, '”‘W”‘ Sonteeller INTPS  PIORA # D16/EC16/CCDO0,/TION/TOO1/INTPS/SI00/RxD0 17 40 1
(2) 0O e TRt sreigned 4 Not assignsd None
O INTP1 # Not assigned # Mot assigned None
O INTPZ # Not assigned # Not assigned None
O INTP4 # Not assigned # Not assigned None
O INTPe # Not assigned # Mot assigned None
O INTP? # Not assigned # Not assigned None v

Pin Function Pin Number

Overview | Board | Clocks |System | Components | Pins| Interrupt

Figure 4-46 Pin Settings — Assigning Pins on the [Pin Function] List

The Smart Configurator allows you to enable pin functions on the [Pins] page without linking the current
software component to another. To distinguish these pins from other pins that are used by another software
component, there will be a remark "There is no software initializing this pin" on the list. In this case, no
initialization code will be generated, so add the component.
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453

Assigning Pins Using the MCU Package View

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

Follow the procedure below to assign pins in the MCU Package view.

(1) Zoom in to the view by clicking the [/*' (Zoom in)] button or scrolling the view with the mouse wheel.

(2) Right-click on the target pin.

(4

)
(3) Select the signal to be assigned to the pin.
)

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

&1 MCU Package 22

Others

Preferences Setting...

“

{ﬁ || 1] 1= ® Assigned Default Board
i
)
Mot assigned
pao (3) »
m » SCK10 L4
RL78G23 SCL10 3
R7F100GSNXFB ——
e
¥ Legend
. Highlighted pin In-used pin Waming pin . Conflict pin System
. Timer Connectivity . Analog Port . Graphics . Audio

Figure 4-47. Assigning Pins Using the MCU Package View
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454 Exporting Pin Settings
The pin settings can be exported for later reference. Follow the procedure below to export the pin settings.

(1) Click on the [Iﬁ (Export board setting)] button on the [Pins] page.
(2)

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

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

8 *Smart_Configurator_Example.scfg 2 = 08

%l (=)

Generate Code Generate Report

(1
2 H| R eufes ]
All ~

Pin configuration

Software Com.. [§ [5 |4, 43 Pin Function

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

v & rbsp Enabled Function  PIOR  Assignment Pin Mumber Direction Remarks ~
e rbsp INTPO # P137/EI137/INTPO # 29 1
v . Interrupt Controller
L ; INTP1 PIORS # P46/INTP1/TIO5/TO05 f 16 1
[~ (CenitmINE O  INTPZ2 # Mot assigned # Mot assigned Mone
O INTP3 PIORS # Not assigned # Not assigned None
O  INTP4 PIORS # Mot assigned # Mot assigned MNone v
< >

Pin Function Pin Number

Overview | Board | Clocks | System | Components | Pins | Interrupt

Figure 4-48. Exporting Pin Settings to an XML File

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

455 Importing Pin Settings

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

Note: The pin setting is reflected, but it is not reflected in the component setting.

Figure 4-49.

Importing Pin Settings from an XML File

i} *Smart Configurator_ Example.scfg 52 = 0
o =
Pin configuration c| =
Generate Code Generate Report
Software Com.. [3 [ |3,|& Pin Function | H| —I-Hlﬁl
Type filter text type filter text (* = any string, ? = any character) All w
v furbsp Enabled Function PIOR  Assignment Pin Mumber Direction Remarks “
- w rbsp | INTPO # P137/E137/INTPO 7 29 1
v '”fe””‘:t Contraller INTP1 PIORS  # P46/INTP1/TI05/TODS 716 I
[~ (CEnitEL I O INTP2 # Mot assigned # Not assigned None
[0 INTP3 PIORS # Mot assigned # Mot assigned Mone
[0 INTP4 PIORS # Mot assigned # Mot assigned MNone v
< >
Pin Function Pin Number
Overview |Board | Clocks | System | Components |Pins | Interrupt
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456

Pin Setting Using Board Pin Configuration Information

You can set the initial pin configuration of the board at once. The following describes the procedure for
collective setting of pins.

(1)

Selecting the Board.

()

@)
(4)
(®)

5 Smart_Configurator_Example.scfg &2

Pin configuration

Hardware...

Type filter text

B 1%

2 Al

#f Clock Generator
&, Comparator

HF Capacitive Touct
}; Voltage Regulat:
#f# Remote Control
#F On-Chip Debug
Power Supply

Interrupt Functio
HE Key interrupt
< >

~

v

i Pin Function Pin Number

Assign default board pins

Pin Function

4

type filter text (* = a A—ssign Pin Function * l Select all '
Enabled Function i::? De-select all

o o]

ANIB ANIZ

ANIS INTPO

0O anio INTP1

O AN INTP2

0 ANI2 INTP3

O AN % INTP4 i

M ANITA

: O] . e

G Default Board Pin PY

Overview Board |Clocks | System | Components |Pins | Interrupt

When [Assign default board pins] dialog opens, click [Select all].
Click [OK].

= O

@

=

Generate Code Generate Report

Pin Number

# Not assigned

£ 110
# 109
# 108

# Not assigned
# Not assigned
# Not assigned
# Not assigned
# Nat accinnad

All ~

Direction  *

None
1
1
1
None
None
None
None

Neana

Open the [Pin Configuration] page and click the [Assign default board pins]# button.

£11 MCU Package 2

RENESAS

@

Select a board setting information except [Custom User Board] in [Board] page. You can refer to 4.1.2

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

= 0

Acsignad

® Default Board

» Legend

Figure 4-50. 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] page and [Pin Number] page on the [Pins] page, you can
refer to it more easily.

Software Com... E) |4, g%  Pin Function

Type filter text

It:.-pe filter text (* = any string, ? = any character)

v Lrbsp " Enabled Function
wl r_bsp

v f; A/D Converter
@ Confin ADC

Pin Function Pin Number

PIOR

Overview | Board | Clocks | System | Components | Pins | Interrupt

Assignment

Figure 4-51.

Filter for [Pin Function] Page

Pin Number

| & e s

Ib,pe filter text (* = any string, ? = any character)

Pin Function Pin Number

Overview | Board | Clocks | System | Components |Pins | Interrupt

Pin Numb... Pin Name Default Function  Function Direction Remarks
107 P152/ANI10/TS32 Not assigned  None
108  P151/ANI9/TS31 Not assigned None
109 P150/ANIB/TS30 Not assianed  None

Comments

Pin Number

Pin Name
Default Function
Function
Direction
Remarks
Comments

I |

Figure 4-52. Filter for [Pin Number] Page
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4.6 Interrupt Settings

The [Interrupt] page displays all interrupt by each of the vector numbers. You can check and set the
interrupts of the peripheral modules that have been selected on the [Components] page. When an interrupt
is used in a Code Generator configuration on the [Components] page, the status of the interrupt will be
changed to "Used".

(1) To display the used interrupts only, click on the [[] (Show used interrupts)] button.

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

{& *Smart_Configurator_Example.scfg 2 = 8
%l ©

Interrupt configuration
Generate Code Generate Report

Interrupt vectors used M
Type filter text Vector Number ~
Vector Number Vector Tabl.. Interrupt Interrupt request source Peripheral  Priority Status
3 0000AH INTP1 Pin input edge detection INTC Low Used
() 018 00028H INTSRE1/INTTMO3H Low Used
24 00034H INTAD End of A/D conversion ADC Low Used
< >

Cwverview | Board | Clocks | System | Components Pin

Figure 4-53. [Interrupts] Page

461 Changing Interrupt Priority Setting
You can change the interrupt priority level on the [Interrupts] page using the following procedure:
(1) Find the interrupt which you want to change priority setting on this page.

(2) Click the priority cell and select an interrupt priority level from the drop-down list.

{5 *Smart_Configurator_Example.scfg 52 = 0
%l &

Interrupt configuration
Generate Code Generate Report

Interrupt vectors used =
Type filter text Vector Mumber v
Vector Number Vector Tabl.. Interrupt Interrupt request source Peripheral  Priority Status
3 0000AH INTP1 Pin input edge detection INTC Low Used
18 00028H INTSRET/INTTMO3H Used
24 00034H INTAD End of A/D conversion ADC Used
< ) >

Cwerview | Board | Clocks | System | Components Pin

Figure 4-54. Interrupt Settings
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4.6.2 Changing Interrupt Bank Setting
You can change the interrupt bank level on the [Interrupts] page using the following procedure:

(1) Find the interrupt which you want to change bank setting on this page.

(2) Click the [Bank specify] cell and select a bank setting from the drop-down list (There are four levels
[None/1/2/3])

(3) If same bank levels are selected for different interrupt, warning mark will be displayed and warning
message is displayed in [Remarks]. You should check and re-set the bank setting.

{5 *Smart Configurator Example.scfg &2 = B8
(| =i

Interrupt configuration
Generate Code Generate Report

Interrupt vectors used 23]

Type filter text Vector Number v
Vecto.. Vector.. Interru.. Interrupt request so.. Peripheral Priority StatSsl) Remarks 63

2 00008H  INTPO Pin input edge detec... INTC Low Used Ll

0000AH  INTP1 Pin input edge detec... INTC Low Used I('J I

4 0000CH  INTP2 Pin input edge detec... INTC Low Used 2

5 ODDOEH  INTP3 Pin input edge detec... INTC Low Used el (3)

6 00010H  INTP4 Pin input edge detec.. INTC Low Used & I

7 00012H  INTPS Pin input edge detec... INTC Low Used

24 00034H  INTAD End of A/D conversion ADC Low Usen{z)

35 0004AH  INTPB Pin input edge detec... INTC Low Used 1

36 0004CH  INTP7 Pin input edge detec... INTC Low Used :

37 0004EH  INTPB Pin input edge detec... INTC Low Used

2R 0n0sNH - INTPY Pin innut edne detec.. INTC 1 oo lsed None &

Overview | Board | Clocks | System | Components | Pins | Interrupt

[2 Configuration Problems &2 | & Console

0 errors, 1 warning, 3 others

Description Type
v & Interrupt (1 item)
% WO6000001: One register bank cannot be specified for multiple interrupt functions. Level 1 is specified to Interrupt 3 and Interrupt 6. Interrupt

Figure 4-55. Change Interrupt Bank Setting Example

The interrupt bank setting can be reflected into generated code in component’s {ConfigurationName} user.c
file.

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

Pragma directive
sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ks skosk stk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskosk skt skeosk stk stk skeosk sk sk sk sk sk sk sk skoskosiokokokokok skok skok ok

#pragma interrupt r_Config INTC intp0_interrupt(vect=INTPO)
#pragma interrupt r_Config INTC intp1_interrupt(vect=INTP1{bank=RB1 E I
#pragma interrupt r_Config INTC intp2 _interrupt(vect=INTP2, bank=RB2)

#pragma interrupt r_ Config INTC intp3_interrupt(vect=INTP3, bank=RB3)

Figure 4-56. Interrupt Bank Setting Example (CS+ Project)

The concrete generated code specification is different for different compilers. You can get more information
in corresponding IDE user guide.
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5. Managing Conflicts

When you add a component or configuring a pin or interrupt may cause problems in terms of resource
conflict and missing dependency modules. This information will be displayed in the Configuration Problems
view. You can refer to the displayed information to fix the conflict issues. You can generate code even if
there are conflicts.

51 Resource Conflicts

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

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

] *Smart_Configurator Example.scfg I3 = 0a
= : &l =
Software component configuration
Generate Code Generate Report
Components = Configure Q=
£ g B = Comparator operation setting
type filter text ® Stop (O Operation
~ [= Startup Resolution setting
~ (= Generic ® 10 bits () 8 bits ()12 bits
@ rbsp )
. VREF| i
v = Drivers (+) setting
~ &3 A/D converter ! ® VDD () AVREFP (D Internal reference voltage
o Config ADC VREE(-) setting
# Config ADC Duplicate @ VsS ) AVREFM

Trigger mode setting

(®) Software trigger no wait mode ~

Overview | Board | Clocks | System | Components | Pins | Interrupt

|2} Configuration Problems 2

6 errors, 0 warnings, 0 others

Description Type
v @ Interrupt (2 items)
@ E04010005: Interrupt vector used by INTAD in Config_ADC conflicts with vector used by INTAD in Config_ADC_Duplicate. Interrupt
@ E04010005: Interrupt vector used by INTAD in Config_ADC Duplicate conflicts with vector used by INTAD in Config_ADC. Interrupt
v @ Peripheral 2 items)
@ E04010001: Peripheral A/D Converter used by Config_ADC is already used by Config_ADC Duplicate. Peripheral
@ E04010001: Peripheral A/D' Converter used by Config_ADC Duplicate is already used by Config_ADC. Peripheral
~ @ Pin (2 items)
@ E04010003: Pin used by ANIO in Config_ADC conflicts with pin used by ANIO in Config_ ADC Duplicate. Pin
@ E04010003: Pin used by ANIO in Config ADC_Duplicate conflicts with pin used by ANIO in Config ADC. JFin

Figure 5-1. Resource Conflicts

5.2 Resolving Pin Conflicts
If there is a pin conflict, an error mark & will appear on the tree and [Pin Function] list.

{8 *Smart_Configurator Example.scfg 5% = O
Pin configuration &l =
Generate Code Generate Report
Software Compeon... | |3 g& Pin Function ~l | o ‘ _37;” [T 2}
Type filter text type filter text (* = any string, ? = any character) All ~
v Mrbsp Enabled Function PIOR  Assignment Pin Number  Direction  Remarks Com A
. = rbsp | @ ANID # P20/ANIOJAVREFP/EI20  # 117 [ Multiple pin functions on th... ]
v b C":"em” O ANIT 7 Not assigned 7 Not assignod None
& Corfig ADC O ANi2 # Not assigned # Not assigned None
¥ - gubllh ANIZ # Not assigned # Not assigned None
¥’ Config POR 9 9
= O awN4 # Not assigned # Not assigned None
[0 ANIS # Not assigned # Not assigned None
[0 ANI6 # Not assigned # Not assigned None v
Jm——— . R . PR VS s

Pin Function Pin Number

Overview | Board | Clocks | System | Components | Pins | Interrupt

Figure 5-2. Pin Conflicts
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The detailed information regarding conflicts is displayed in the Configuration Problems view.

|21 Configuration Problems 2

3 errors, 0 warnings, 0 others

Description - Type
v @ Pin (3 items)
@ E04010003: Pin used by ANIO in Config_ADC conflicts with pin used by P20 in Config_PORT, pin used by P20 in Pin Allocator. Pin
@ E04010003: Pin used by P20 in Config_PORT conflicts with pin used by ANIO in Pin Allocator, pin used by ANIO in Config_ADC. Pin
@ E05000010: Pin 117 cannot be used multiple times. Pin 117 is assigned to P20 and ANID. Pin

Figure 5-3. Pin Conflict Messages

To resolve a conflict, right-click on the node with an error mark on the tree and select [Resolve conflict].

Software Components =l 1% s Pin Function

Type filter text type filter text (*
v & rhsp Enabled Funct
v 2 n.ﬁ\fDr_(;:::\rer‘ter G P2
- fo ADC O ccDo
e ?0::” 9. [0 ccoo
sew O [0 ccoo
@ Config PORT Assign all -cDO
Unassign all Lcna

i Resalve conflict l

Pin Function Pin Number

Overview |Board | Clocks | System | Components | Pins | Interrupt

Figure 5-4. Resolving Pin Conflicts

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

Source generation can be generated even if there is a conflict in the Configuration Problems view.

6.1

Output a source file for the configured details by clicking on the [

Smart Configurator view.

8 *Smart_Configurator_Example.scfg &2
. Software component configuration
Components =] Configure
£E g " . Port selection PORT2
type filter text
& rbsp A
Apply to all
v [= Drivers DlApply to 2
v = A/D converter Unused n Out
& Config_ADC
I & <
Overview | Board | Clocks | System | Components | Pins | Interrupt
Figure 6-1. Generating a Source File

Registering Generated Source Code with CS+

'fy

Generate Code

(Generate Code)] button in the

= 0d

Generate Code

Generate Report

A

Output 1

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

@3 smart Configurator Example - CS+ for CC - [Qutput]

File Edit View Project Build Debug Tool Window Help

O X

E|[ i r_config

h-| r bsp_canfig.h
Config_TAUO_1

2| Config_TAUD 1.c
h-| Config_TAUD 1.h

& Confi g_TAUO 1_user.c

\ v

@ start | [J 2 X By @]9 o & A TN EhM@ee"E [
S S SR O G G| S5 g Solution List & &
[5| Project Tree o x Property - X
3 AF
E Z_ @ 3 E |_l Smart Configurator Property a P -+
= [} smart Configurator Example (Project)’
§ % R7F100GSMNxFB (Microcontroller) Set as build-target Yes
— A Smart Configurator (Design Tool) File type C source file
..... A, CC-RL (Build Tool) Set individual compile option No
""" =% RL78 Simulator (Debug Tool)
----- f:) Program Analyzer (Analyze Tool)
e[ File
&-ED Build tool generated files
mart Configurator |
Build
b-| Config ADCh
i : U Config_ADC_user.c ', Build Settings / Build Settings ,( Category Information / -
|_l general
&0 r bsp Output 2 x
LT EOF

\, All Messages 4 *Rapid Build

€

>

IF1 Open H...||F2 Rename [FF Find Ne..|[FY Replac... HFE Go

& Output @ Smart Browser [E Error List

1 Line

F& Build &.. ||F7Build Pr... ||F8 Ignore._.. |] F8 Set/Del . |FM Step O |FfStepIn A2 Jump to..

1 Column Read only

517 DISCONNECT

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

Figure 6-3, Configuration of Generated Files and File Names, shows the folders and files output by the Smart
Configurator. Function main () is included in {Project name}.c, which is generated when the project is created

by CS+.

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

smc_gen

general

-0

~ cg_xxx.h

-0

smc_entry.h

~_cg_macrodriver.h

cg_userdefine.h

-0

-

-
|

=

-

-

-0

€g_Xxxx_common.c

=

B j
cg_xxx_common.h

-

-

g_systeminit.c

Cg_XXX_common_user.c

r_bsp

board

doc

mcu

platform.h

readme.txt

r_xxx/rm_xxx

r_config

doc

j r_bsp_config.h

r_XXX.C.C/rm_Xxxx.C

r_xxx_config.h/
rm_xxx_config.h

r_xxx.h/rm_xxx.h

r_xxx_api.h/rm_xxx_api.h

“ConfigName”

“ConfigName”.c

“ConfigName”_user.c

“ConfigName”.h

Figure 6-3. Configuration of Generated Files and File Names

R20ANO580EC0100 Rev.1.00

Apr.01.21

RENESAS

Page 48 of 60




RL78 Smart Configurator

User's Guide: CS+

Folder

File

Description

general

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

r_cg_xxx.h(Nowe't."2)

The files contain macro definitions for setting SFR registers.

r_smc_entry.h

This file is always generated.

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

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

r_cg_macrodriver.h

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

r_cg_userdefine.h

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

r_cg_systeminit.c

This file is always generated.
This file contains all component’s Create () function, it is used for
peripheral modules initialization.

r_cg_xxx_common_user.c(N
ote*1)

The files contain common interrupt API of used peripherals.

r_cg_xxx_common.c(Note'1)

This file is generated when related peripherals are used.

r_cg_xxx_common.h(Nete™)

This file is generated when related peripherals are used.

r_bsp

This folder is always generated.

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

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

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

Application note of r_bsp (doc folder)

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

r_xxx/
rm_xxxNote™?)

This folder is generated for the RL78 Software Integration System
module that is added to the project.

It consists of:

- doc folder: Application note of this RL78 Software Integration
System module

- r_xxx.c/rm_xxx.c(Note™): RL.78 Software Integration System module
source file

- r_xxx.c/rm_xxx.h(Note"): R| 78 Software Integration System header
file

- r_xxx_api.h/rm_xxx_api.h(Note"): | jst of all API calls and interface
definitions of this RL78 Software Integration System module

r_config

This folder is always generated.
It contains configuration header files for the MCU package, clocks,
interrupts, and RL78 Software Integration System drivers/middleware.

r_bsp_config.h

This file is always generated.

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

r_xxx_config.h/rm_xxx_conf
ig . h(Note*1 )

These are configuration header files for all RL78 Software Integration
drivers/middleware that are added to the project.

{ConfigName}

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

API functions in this folder are named after the ConfigName
(configuration name).
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{ConfigName}.c This file contains functions to initialize driver (R_ConfigName_Create)
and perform operations that are driver-specific, e.g. start
(R_ConfigName_Start) and stop (R_ConfigName_Stop).

{ConfigName}_user.c This file contains interrupt service routines and functions for user to
add code after the driver initialization (R_ConfigName_Create).
User can add codes and functions in the dedicated user code areas.

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

Note *1: xxx is the name of a peripheral function.
Note *2: It can be replaced by port, pclbuz, kr, wdt, intc, sms.
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6.3 Initializing Clocks

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

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

% *Smart_Configurator_Example.scfg 52 = g

e
Clocks configuration %l
Generate Code Generate Report

Operation mode: High-speed main mode 4.0(V)~5.5(V) =

EVDD setting: 40V <EVDDO <55V -
/| High-speed on-chip oscillator AHP
2 (MHz)
Frequengy: 3z - | (MHz)
fAIN
-4 32 {MHz)
) (Miz)
fCLK
p— 32000 {kHz)
(] middle-speed on-chip oscillator s
Frequency: 4 - |MHz 4 (MHz)
X1 oscillator
Low-speed on-chip oscillator it
32.768 (kHz)
Frequency: 32.768 {kHz)
fSXP
XT1 oscillator p————————— 32768 (kHz)
Operation mode: XT1 osdillation -
fSXR
Frequency: 32.768 {kHz} 32,7868 (kHz)
XT1 oscillation mode: Low power consumption 1 -
Supply mode: Enables supply in STOP,HALT mode =

Overview | Board | Clocks | System | Components | Pins | Interrupt

L
z':‘n-:-: than above : Setting prohibited
I*:’Efi:‘.e BSP CFG MOCO DIVIDE CD!I * Generated value. Do not edit this manually *
Figure 6-4. Clocks Configuration and Generated Code in r_bsp_config.h
Folder File Macros/Functions Description
r_config r_bsp_config.h Macros related to clocks | These settings are generated by Smart

Configurator based on user’s selection in the
[Clocks] page for the clock source. r_bsp will
handle the clock initialization before entering

main ().
Macros related to MCU Some MCU related settings are generated by
settings Smart Configurator (e.g. package type) macros.

For the detail macro information, user can refer
to the application note in r_bsp folder:
¥src¥smc_gen¥r_bsp¥doc
Note: r_bsp_config.h will be backed up to trash folder before each code generation

(refer to chapter 8 Backing up Generated Source Code).
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6.4 Initializing Pins
Configurations in the [Pins] page are generated in some source files depending on driver’s requirements and
hardware specifications.

(1)
Pin functions are initialized in R_{ConfigName}_Create of the file
¥src¥smc_gen¥{ConfigName}¥{ConfigName}.c.

Pin initialization for drivers with {ConfigName}

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

8 *Smart_Configurator Example.scfg &2

. , . %l =
Pin configuration
Generate Code Generate Report
Software Compen... [3 [ |3, 42 | Pin Function 2 H| R e ed
Type filter text type filter text (* = any string, ? = any character) All ~

v frbep Enabled Function PIOR Direction Remarks

Too

Assignment Pin Number
# P16/EO16/CCDOO/TION/TOOT/INTPS/SIO0RxDO  # 76 o

wi r bsp

Pin Function Pin Number

Overview Board | Clocks | System | Components | Pins | Interrupt

Figure 6-5. Config_TAUO_1 in Software Components View

Folder File Function Component type Description
{ConfigName} | {ConfigName}.c | R_{ConfigName}_ | Code Generator This API function initializes the pins
Create used by this driver. r_cg_systeminit will

call this function before entering main ()
function.

Pin initialization for RL78 Software Integration System component

(2)
Pin functions are initialized in R_{PeripheralName}_PinSetInit of the file
¥src¥smc_gen¥r_pincfg¥{ConfigName}_ pinset.c.

User will call the pin initialization codes in main ().

{5k *Smart_Canfigurator_Example.scfg &

=] =)
Pin configuration % -
Generate Code Generate Report
Software .. [ 2 13 5= Pin Function -2 | | 4,-” 213
Type filter text type filter text (7 = any string, 7 = any character) All v

Jurbsp Enabled Function PIOR Assignment Pin Number Direction Remarks Comments
¥ g rctsu TS00 # PSO/TS00/EISO/EQS0/CCDO3/INTP1/SIT1/SDATT 717 0
W rctsu | TS01 # P31/TS01/EI31,TI03/TO03/INTP4/PCLBUZO 715 0
TSCAP # P30/VCOUTO/TSCAP/EIR0/INTP3/RTCTHZ/SCKI1/SCLIT # 16 0

Pin Function Pin Number

Overview Board Clocks |System | Components | Pins | Interrupt

Figure 6-6. r_ctsu in Software Components View
Folder File Function Component type Description
r_pincfg {ConfigName} | R_{PeripheralName}_ | RL78 Software This API function initializes the pins
_pinset.c PinSetlInit Integration System used by this driver.
User need call this function in main ()
function.
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6.5

Initializing Interrupts

Configurations in the [Interrupts] page are generated in some source files.
Interrupt functions are initialized in R_ConfigName_Create of the file
¥src¥smc_gen¥{ConfigName}¥{ConfigName}.c.

<

Vecto...

0

1
2
3
4

Interrupt vectors
Type filter text

Vector Table Ad...

00004H
00006H
00008H
0000AH
n00ncH

{5 *Smart_Configurator_Example.scfg &3

Interrupt configuration

Interrupt
INTWDTI
INTLVI
INTPO
INTP1
INTP?

Interrupt request source
Watchdog timer interval
Voltage detection

Pin input edge detection
Pin input edge detection

Pin innut edoe detection

Overview | Board | Clocks | System | Components | Pins | Interrupt

Peripheral
WwDT

LVD

INTC
INTC
INTC

= B
5| &

Generate Code Generate Report

E3|

Vector Number w

Low
Low
Low
Low

| o

Status Bank specify | Remarks *

Mone
Mone
Mone
Mone

Mone

Figure 6-7. Interrupts Configuration in Interrupts View
Item Folder File Component type Description

Priority {ConfigName} {ConfigName}.c Code Generator It is initialized in
R_ConfigName_Create of this
file. r_cg_systeminit will call
this function before entering
main () function.

Bank {ConfigName} {ConfigName}_user.c | Code Generator Declaration of interrupt as:

#pragma interrupt "Interrupt
API Name"(vect="Interrupt
Name",
bank=RBbankNumber), please

see example in Figure 4-56
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7. Creating User Programs

The Smart Configurator can add custom code to the output source files. This chapter describes how to add
custom code to the source files generated by the Smart Configurator.

71 Adding Custom Code

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

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

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

In the case of [Code Generator], three files are generated for each of the specified peripheral functions. The
file names are “Config_xxx.h”, “Config_xxx.c”, and “Config_xxx_user.c” as the default, with “xxx”
representing the name of the peripheral module. For example, “xxx” will be “ADC” for the A/D Converter
(resource ADC). The comments to indicate where to add custom code are at the start and end of *.c files,
and at the end of *.h file. 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 example is for ADC
(Config_ADC_user.c).

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

Includes
**************************************************************************/
#include "r cg macrodriver.h"

#include "r cg userdefine.h"

#include "Config ADC.h"

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

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

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

Pragma directive
**************************************************************************/

#pragma interrupt r_Config_ ADC _interrupt(vect=INTAD)
/* Start user code for pragma. 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 */
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* Function Name: R_Config ADC Create Userlnit
* Description: This function adds user code after initializing the AD converter.
* Arguments: None
* Return Value: None
**************************************************************************/
void R_Config ADC Create UserInit(void)
{
/* Start user code for user init. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

}

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

* Function Name: r Config ADC interrupt

* Description: This function is INTAD interrupt service routine.

* Arguments: None

* Return Value: None
**************************************************************************/

static void _ near r Config ADC interrupt(void)

/* Start user code for r_Config_ ADC _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. Backing up Generated Source Code

The Smart Configurator has a function for backing up the source code at:
<ProjectDir>¥trash¥<Date-and-Time>

The Smart Configurator generates a backup folder for the previously generated source code when new code

@
is generated by clicking on the [ === (Generate Code)] button. <Date-and-Time> indicates the date and
time when the backup folder is created after code generation.
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9. Generating Reports

The Smart Configurator generates a report on the configurations that the user works on. Follow the

procedure below to generate a report.

9.1 Report on All Configurations (PDF or Text File)

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

Configurator view.

5 *Smart_Configurator_Examplescfg &2

=

]

-
Overview information S|
Generate Codd

Generate Report

=

~ General Information
This editor allows you to modify the settings stored in configuration file (.scfg)
Board

Allow board and device selection

Allow clock configuration

Pins

Allow general pin configuration and pin configuration for selected software component

Interrupt

Allow general interrupt configuration and interrupt configuration for selected software component

~ Current Configuration

Selected board/device: RTF100GSNxFB (ROM size: 768KE, RAM size: 48KB, Pin count: 128)

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

Selected components:

Clocks Application under
development

Middleware
Components Device !
. . driver RTOS
Allow software component selection and configuration
e ———

®

-

r >
Overview | Board | Clocks | System| Components | Pins | Interrupt
<

-~

Figure 9-1. Output of a Report on the Configuration (as a PDF/Text File)

& smart Report O

Generate report of configurations

Options
(® Print all sections I
O Print specific sections

[] Board

[] Clocks

[ ] System
Components
[m] Pins

T bt are imt

v

] Qutput as text

Cancel

Output as PDF Select Font...

‘ C\ | Browse...

Figure 9-2. Dialog Box for Output of a Report
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9.2

Configuration of Pin Function List and Pin Number List (in csv Format)

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

Configurator view.

Pin configuration

Hardwar...

H B % e

Type filter text

24 Al "
4 Clock Generator
v l’;,}[h Comparator
w' COMPO
N COMP1
¥ Capacitive Toucl
2, Voltage Regulat
ﬁ-lg Remote Control
2 On-Chip Debug
24 Power Supply
¥ Interrupt Functic
9 Key interrupt
~ dff Clock Output/Bu
i DrIRIITA he

Pin Function Pin Number

£

< > <

{5 *Smart_Configurator_ Example.scfg

O0000OOoO0O0OrRE~ME

Pin Function

Enabled Function

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

PIOR  Assignment

g

=

= 0

Generate Code Generate Report

P16/EO16/CCDOO/TIONTO01/INTE

TOO1 r

TOOLD # P40/TOOLD
X7 # P123/XT
XT2 # P124/XT2/EXCLKS
ANIO # Mot assigned
ANI # Mot assigned
ANI2 # Not assigned
ANI3 # Mot assigned
ANI4 # Mot assigned
ANIS # Mot assigned
ANIG # Not assigned
ANI7 # Mot assigned

Overview | Board |Clocks | System |Components Pins | Interrupt

2

All

Pin Number

]
I
x
x
&
I
x
x
L
I
x
x

76
22
28
27
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
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Figure 9-3. Output of a List of Pin Functions or Numbers (in csv Format)

9.3

Image of MCU Package (in png Format)

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

.E MCU Package £ |

2 ,_ l+

4

» Legend

RENESAS

RL78G23
R7F100GSJxFB

®  Assigned

=]

Default Board

Figure 9-4. Outputting a Figure of MCU Package (in png Format)
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10. Help

Refer to the help system for detailed information on the Smart Configurator. If selected from Help user menu,
it will prompt out the Help dialog window, it is specially pointed to Smart Configurator potion in Help content.

ré Smart Configurator

File  Window Help
Awill~; & Help Contents

£ Smart_Confi Home Page

Overview Release Notes
Tool News

~ General Ini
APl Manual

This editor al
iseditoral Lt

Figure 10-1. Help Menu

The help system can also be activated from the [Overview information] page. If selected from this page, it will
open a Help panel in the current GUI view, it shows all Smart Configurator related topics. In whichever way
to check Help information, the whole Help contents is the same.

48k *Smart_Configurator Example.scfg &2 = g
o= ™
Overview information el =
Generate Code Generate Report
+ General Information ”

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

Board

Allow board and device selection

Clocks Application under
) development
Allow clock configuration

k[ Middleware -

Components Device
driver | RTOS

Allow software component selection and configuration
rrre———,—
Pins

Allow general pin configuration and pin configuration for selected software component

Interrupt

Allow general interrupt configuration and interrupt configuration for selected software component

Cwerview | Board | Clocks | System | Components | Pins | Interrupt
< >

Figure 10-2. Quick Start
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11. Documents for Reference
User's Manual: Hardware

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

Technical Update/Technical News

Obtain the latest information from the Renesas Electronics website.

User’s Manual: Development Environment

CS+ Integrated Development Environment User's Manual: Project Operation (R20UT4691)
CS+ Integrated Development Environment User’'s Manual: RL78 Debug Tool (R20UT4692)
CS+ Integrated Development Environment User’'s Manual: Message (R20UT4690)

CC-RL Compiler User’'s Manual (R20UT3284)

Smart Configurator User's Manual: RL78 API Reference (R20UT4852)

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

Application Notes:

SMS LED Blinking Dimming Control (RO1AN5611)

SMS Fire Detection Operation (RO1AN5617)

SMS Button Long Press/Short Press Judgment (RNO1AN5609)
SMS Moving Average Calculation (RO1AN5610)

SMS Power Supply Monitoring (RO1AN5605)

ELCL Slave Select Pin Function (4-wire SPI) (RO1AN5614)
ELCL Chattering Prevention Function (RO1AN5612)

ELCL Manchester Decoder Function (A01AN5616)

ELCL Edge Detection Thinning Function (AO1AN5613)
ELCL Multiple Parameter Monitoring Function (A01AN5615)
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.
1. Precaution against Electrostatic Discharge (ESD)

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an I/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 V.
(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 Vix (Min.).
7. Prohibition of access to reserved addresses

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

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

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

evaluation test for the given product.



10.

11.

12.

13.
14.

(Note1)

(Note2)

Notice

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

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

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

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

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)

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

Trademarks

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

Contact information

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