LENESAS APPLICATION NOTE

RISC-V MCU Smart Configurator R20ANOT30ECO101
ev.l.
User's Guide: e2 studio Apr.22.24

Introduction

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

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

e e2studio 2024-01 and later

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

https://www.renesas.com/software-tool/risc-v-smart-configurator
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1. Overview

1.1 Purpose

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

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

1.2 Features
The Smart Configurator is a utility for combining software to meet your needs. It handles the following three

functions to support the embedding of drivers from Renesas in your systems: importing middleware in the
form of SW integration feature, generating driver code, and making pin settings.

1.3 Software Components

The Smart Configurator supports two types of software components: Code Generator, and RISC-V MCU
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) RISC-V MCU Software Integration System (BSP, etc.)
The RISC-V MCU Software Integration System module is a software component of drivers, middleware
SW that provides a simple GUI for generating code.

R20ANO730EC0101 Rev.1.01 Page 4 of 73
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2. Creating a Project
The following describes the procedure for creating a C/C++ project using the Smart Configurator.
Refer to the related documents on the e2 studio for the details of the e2 studio project creation wizard.

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

Q Smart_Configurator Example - Smart Configurator Example/Smart Configurator Example.scfg - e? studio

File | Edit Navigate Search Project Renesas Views Run Window Help

New Alt+Shift+N > Renesas C/C++ Project >

Open File... ¢ C/C++ Project ‘ Create a new C or C++ project
[, Open Projects from File System... "1 Project..

Recenihiles > [ Other.. Ctri+N

Figure 2-1 Creating a New Project

(2) Inthe project creation wizard, select [Renesas RISC-V MCU] — [LLVM for Renesas RISC-V C/C++
Executable Project], and click on the [Next] button.

& New C/C++ Project m] X

Templates for New C/C++ Project

All LLVM for Renesas RISC-V C/C++ Executable Project
CMake : A AC/CH# Executable Project for Renesas RISC- using LLVM for Renesas
Make RISC " RISC-V Toolchain.

Renesas Debug
HRenesas RISC-V MCU ] LLVM for Renesas RISC-V C/C++ Library Project

: 4 ACC+ Library Project for Renesas RISC-V using LLVM for Renesas
RISC" RISC-V Toolchain.

@ < Back Cancel

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

(For e.g., LLVM executable project, Project name: "Smart_Configurator_Example")

LLVM for Renesas RISC-V
New LLVM for Renesas RISC-V Executable Project

Project namel‘ Smart Configurator Example| I

Use default location

Cre

ate Directory for Project
:  default
Working sets

[JAdd project to working sets

C\Users\yang-xiaolin\e2_studio\1102\Smart_Configurator_Example Browse...

® =

Cancel

Figure 2-3 Creating a New Renesas LLVM Executable Project

(4) Select the toolchain, target board, device, and debug configuration. Click on the [Next] button.
(For e.g., Target Device: G021 — 48 pins (Part number: RO9A02G0214CNE))

LLVM for Renesas RISC-V

Select toolchain, device & debug settings

Toolchain Settings

Language: ®C OC++
Toolchain: LLVM for RISC-V

Toolchain Version: | 17.0.0.202310

RTOS: None

RTOS Version:

Device Settings

Manage Toolchains...

w

w

Configurations

Target Board: | Custom

Target Device: [RIAD2GO214CNE

Endian: | Little

Project Type:  Default

- [ Create Hardware Debug Configuration
Download additional boards... I E2 Lite (RISC-V) e I
E [ Create Release Configuration

Unlock Devices..

2

e

Next > Cancel

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

R20ANO730EC0101 Rev.1.01
Apr.22.24
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(5) Inthe [Select Coding Assistant settings] dialog box, select the [Use Smart Configurator] checkbox and
click on the [Next] button.

Note:

[Use Smart Configurator] checkbox is enabled only if device supported by Smart Configurator is selected

at (4).

-} o X

LLVM for Renesas RISC-V —

Select Smart Configurator settings

Use Smart Configurator

The e2 studio peripheral smart configurator automatically generates programs (device drivers) for MCU
peripheral functions (clocks, timers, serial interfaces, A/D converters, DMA controllers, etc.) based on settings
entered via a graphical user interface (GUI). Functions are provided as application programming interfaces
(APIs) and are not limited to initialization of peripheral functions.

Application Code

w
3
Software Components 5
. g
= |
=
Device Drivers =
E—— al
\ ) B
°
MCU Hardware
{7} < Back |I Finish Cancel

Figure 2-5 Selecting the Coding Assistant Tool

R20ANO730EC0101 Rev.1.01

Apr.22.24
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(6) Inthe [Project Template Selection] dialog box, select the [Bare Metal - Blinky] or [Bare Metal -
Minimal] project template and click on the [Finish] button.

Note: [Bare Metal - Blinky] selection is supported only if the target board selected at (4) is not [Custom] and the
selected board have the LED resource(s). The custom board is only support [Bare Metal - Minimal] project

template.
el m] X
LLVM for Renesas RISC-V —
Choose a project template.
Project template selection
+ Bare Metal - Minimal
e o O o Bare metal project that includes BSP. This project will initialize clocks, pins, drivers and the C

LLUM for Renesas RISC-V MCU

Toolchain Settings

Language: @®C OCH++

Toolchain: LLVM for RISC-V B
Toolchain Version: |17.0.2.202401 %

Manage Toolchains.
RTOS: None -
RTOS Version:

Device Settings

Target Board: | ([{iERIERNEICFA]

Download additional boards.

Configurations

J-Link RISC-V
Target Device: ROAD2G0214CNE 5
[ Create Release Configuration
Unlock Devices.
Endian: Little v

Project Type: Default

& < Back Finish Cancel

Select toolchain, device & debug settings |

Create Hardware Debug Configuration

runtime environment.

Bare Metal - Blinky

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

™\
@

< Back Next >

Figure 2-6 Selecting the Project Template

(7) Wait for completion of project creation.

Progress Information

Smart Configurator eperation in progress

Leading data for Smart Configurater editor...

Cancel

Figure 2-7 Progress of Project Creation

R20ANO730EC0101 Rev.1.01
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(8) After a new C Project is successfully created, the project will be opened in the Smart Configurator

perspective.

53]

I .

0 Project Explorer E § =0

15 Smart_Configurator_Example
)l Includes
B src
(= trash
% Smart_Configurator_Example scfg
Smart_Configurator_Example HardwareD:
(@) Developer Assistance

0 20231212 - Smart_Configurator_Example/Smart_Configurator_Examplescig - e studio
File Edit Mavigate Search Project RenesasViews Run Window Help

~

T Smart Configurator Examplesclg = =8
i i ic| &
Overview information Generate Code Generate Report
~ General Information @

Overview

Get an overview of the features provided by
Smart Configurator.

Application Code

Videos Software Components
Introduction to Smart Configurator i —
Browse related videos Drivers

RTOS

MCU Hardware

What's New

Check out what's new in the latest release.

Product Documentation
Application Notes

TETTTTT T T T T T T T TTTTTITTY

Tool news
~ Current Configuration
Selected board/device: ROA02G0214CNE (ROM size: 128 KB, RAM size: 16 KB, Pin count: 48)

Overview Board | Clocks| System Components Pins| Interrupt

< >
O Console = % hi @ = O -9~ = 0O |[Z Configuration Problems x @ Smart Browser
Smart Configurator Output 0 items

Meeaeeeal: Code generation is started ~ || Description

Meeeesess: File removed:srci\smc_gen\r_confighr_bsp_interrupt_config.h

M@3800084: File modified:src\smc_gen\r config\r bsp_interrupt config.h v

<

Q TEC/C++ & Smart Configurator

5 MCU/MPUP.. x | (?) DeveloperA_.| = O

B a2 |f »
» Legend

- [m] X

§ =0

Figure 2-8 Smart Configurator Perspective

R20ANO730EC0101 Rev.1.01
Apr.22.24
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3. Operating the Smart Configurator

3.1 Displaying the Smart Configurator Perspective

To fully utilize Smart Configurator features, ensure that the Smart Configurator perspective is opened. If it is
not opened, select the perspective icon in the upper right corner of the e? studio window:

&} Open Perspective O X

BGc/c++ (default)

45 Debug

e Git

%’Ja\ra

¢ Java Browsing

e? Java Type Hierarchy
Iy Resource

L= Scripting

g.“‘}Smart Configurator

£ Team Synchronizing

Cﬁnce'

Figure 3-1 Opening the Smart Configurator Perspective
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3.2 Procedure for Operations

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

StUdio Operations in the e? studio
( Starting the e2? studio )

v

( Creating and loading an e? studio project

v

( Displaying the Smart Configurator perspective )

Device information
Toolchain information

\ 4

( Setting of peripheral modules )

Refer to chapter 4, Setting of Peripheral Modules.

Setting of pins )

Refer to section 4.5, Pin Settings

( Setting of interrupts )

Refer to section 4.6, Interrupt Settings

Generating source code )

Refer to chapter 6, Generating $ource Code.

e

l\ Generating reports

v N

Creating user programs )

Refer to chapter 7, Creating User Programs.

Building )

Execution and debugging )

(
(
(

o

\
U

Refer to chapter 9, Generating Reports.

~

%

Figure 3-2 Procedure for Operations

R20ANO730EC0101 Rev.1.01
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3.3 File to be Saved as Project Information

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

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

34 Window

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

1 2 (3) (6)

@ 20231212 - Smart_C#nfigurator_Example/Smart_Configurator_Example.scfg - e? studio - x
File Edit MNavigate ¥earch Project Renesas Views Run Window Help
L R v Q- = | i c/C++ i Spfart Configurator
—

I Project Explorer X = G | i Smart_Configurator Examplesclg > = B § MCU/MPUP.. > (2) DeveloperA.| = O
~ (% Smart_Configurator_Example S o %l (]
m! Includes Overview information Generate Code Generate Report CS = 3 »
& src & |/
~ General Information 7 =

(= trash
¥ Smart_ Configurator_Examplesclg
Smart_Configurator_Fxample Hardwarg Overview

(@ Developer Assistance Get an overview of the features provided by o
Smart Configurator. Application Code

Videos

Introduction to Smart Configurator

Software Components

Middleware &
RTOS

Browse related videos

QG
-

What's New

Check out what's new in the latest release.

Jojesn8yuo) pews

Product Documentation MCU Hardware

Application Notes
Tool news

= Current Configuration

Selected board/device: ROAD2GO2ZTACNE (ROM size: 128 KB, RAM size: 16 KB, Pin count: 48)

< Overview Board Clocks %y;f;m 7C{:mpon’ents Pins_Interrupt » Legend
e—— o —— -
& Console x % bi®| ™ O~ 9~ = O} 2 Configuration Problems X @ Smart Browser § = O
Smart Configurator Output 0 items
M@eeaeeel: Code generation is started Al Description
Meeeeeead: File removed:srci\smc_gen\r_configh\r_bsp_interrupt_config.h
Me30000e4: File modified:src\smc gen\r config\r bsp interrupt config.h v
< > < >

(4) ©)

Figure 3-3 Smart Configurator Perspective

(1) Project Explorer

(2) Smart Configurator view

(3) MCU/MPU Package view

(4) Console view

(5) Configuration Problems view

(6) Developer Assist Browser

R20ANO730EC0101 Rev.1.01 Page 12 of 73
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3.4.1 Project Explorer
The structure of the folders in the project is displayed in a tree form.

I Project Explorer X —

J_L’.ll

v (5 Smart_Configurator_Example
! Includes
v (2 src
Vv (= smc_gen
(= Config_ADC
(= general
=1 bsp
(= r_config
(= r_pincfg
£ Smart_Configurator Example.c
|L| linker script.ld
[ trash
5 Smart_Configurator_Example.scfg
= Smart_Configurator_Example HardwareDebug.launch
(?) Developer Assistance

Figure 3-4 Project Explorer

When the Project Explorer is not opened, select [Window]— [Show View] — [Other] from the e2 studio menu
and select [General] — [Project Explorer] on the opened [Show View] dialog box.

3.4.2 Smart Configurator View

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

{0} Smart_Configurator_Examplescfg = B8
o) 3
Overview information c =
Generate Code Generate Report
~ General Information @
Qverview

Get an overview of the features provided by $mart Configurator.

Application Code
Videos

A

w
I A 3
Introduction to Smart Configurator Components 3 (\5
Browse related videos O ‘
o
3
What's New = )
Check out what's new in the latest release. Device Drivers =
=l
(=]
-

Product Documentation
MCU Hardware
User manual and release notes
Application Notes
Tool news

+ Current Configuration

Selected board/device: RGA02G0214CNE (ROM size: 128 KB, RAM size: 16 KB, Pin count: 48)

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

Component . Version Configuration

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

Overview | Board | Clocks | System | Compaonents | Pins | Interrupt

Figure 3-5 Smart Configurator View

When this view is not opened, right-click on the project file (*.scfg) in the Project Explorer and select [Open]

from the context menu.

R20ANO730EC0101 Rev.1.01
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3.4.3 MCU/MPU Package View

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

Three types of package view can be switched among [Assigned Function], [Board Function] and [Symbolic
Name].

® [Assigned Function] displays the assignment status of the pin setting.

® [Board Function] displays the initial pin setting information of the board. The initial pin setting
information of the board is the pin information of the board selected by [Board:] on the [Board] page
(refer to "chapter 4.1 Board Settings” and “chapter 4.5.6 Pin setting using board pin configuration
information").

® [Symbolic Name] displays the symbolic name defined by user for the pin. Macro definition for the
symbolic name will be generated together with port read or write functions in Pin.h file.

O] MCU/MPU Package X 203

5 a /’ a Assgned Function ~
3 uncton

R9A02GO21

RIAD2GO214CNE

¥ Legend

. Highhghted pin n-used pin Warning pir . Conflict pin System . Timer Connectivity . Analog Port . Graphics
. Audic Mthers

Figure 3-6 MCU/MPU Package View

When this view is not opened, select [Renesas Views] — [Smart Configurator] — [MCU/MPU Package] from
the e? studio menu.
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344 Console View
The Console view displays details of changes to the configuration made in the Smart Configurator or
MCU/MPU Package view.

2 Console % = |BA| =0 | -
Smart Configurator Output
Ma5e88082: Pin 25 is removed from Plee

Figure 3-7 Console View

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

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

[24 Configuration Problems 3 78 = 8
20 errors, 4 warnings, 0 others
Description - Type
@ Interrupt (2 items)
@ Peripheral (2 items)
@ Pin (18 items)
@ Setting (2 items)

Figure 3-8 Configuration Problems View

When this view is not opened, select [Renesas Views] — [Smart Configurator] — [Configuration Problems]
from the e? studio menu.
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3.4.6 Developer Assist Browser View

[Developer Assist Browser] view is a particular view service for Smart Configurator Developer Assistance
feature, user can navigate and browse API info and through "Copy" context menu to paste the Code
Generator component usage example code snippet to C/C++ editor.

When this view is not opened, select [Renesas Views] — [Smart Configurator] — [Developer Assist Browser]
from the e? studio menu.

&1 MCU/MPU Package (2) Developer Assist Browser X

API Function Name AEE Description
Name
main - Main function.
R Systeminit _ Exe_cutes initialization processing that is required before controlling various
el peripheral modules.
R _DTC Cancel ModuleStop Cancel the module-stop state for DTC.
Data Transfer
Controller
R_DTC_Enter_ModuleStop Enter the module-stop state for DTC.
R_ELC_Cancel_ModuleStop ; Cancel the module-stop state for ELC.
Event Link
Controller
R_ELC Enter ModuleStop Enter the module-stop state for ELC.

Executes initialization processing that is required before controlling TAUm

R TAUm Create (enables TAUm input clock supply and initializes TAUm module).

Timer Array Unit

R_TAUm_Cancel ModuleStop Cancel the module-stop state for TAUmM.

R TAUm Enter ModuleStop Enter the module-stop state for TAUm.

Executes initialization processing that is required before controlling the 32-bits

R ITL Create IT (enables input clock supply and initializes ITLm module).
R_ITL_Start_Interrupt Starts 32-bit interval timer interrupt.

32-Bit Interval
R _ITL Stop Interrupt Timer Stops 32-bit interval timer interrupt.
R _ITL Cancel ModuleStop Cancel the module-stop state for 32-bits IT.
R_ITL_Enter ModuleStop Enter the module-stop state for 32-bits IT.
R_ADC Cancel ModuleStop Cancel the module-stop state for AD converter.

A/D Converter
R_ADC Enter ModuleStop Enter the module-stop state for AD converter.

Figure 3-9 Developer Assist Browser View
R20ANO730EC0101 Rev.1.01 Page 16 of 73
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4. Setting of Peripheral Modules

User can select peripheral modules from the Smart Configurator view.

4.1 Board Settings

User can change the board and device on the [Board] page.

41.1 Selecting the Device

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

+or Smart_Configurator_Example.scig = B8

. . i | (=)
Device selection Generate Code Generate Report

Device selection

Board:  Custom User Board B3
Device: | ROA02G0214CNE m

Download more boards...

Overview Board| 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".

Q Confirm device change X Q Confirm device change
Changing the device will refresh all configurations.

Changing the device will refresh all configurations.
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?

Yes No Continue Cancel

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 continug®ete*) After saving the current configuration contents to the configuration file, change to
the selected device.
Changes to the selected device without saving the current configuration contents to
the configuration file.
Cancel|(Noe'1) It does not change the device.
Note *1: Smart Configurator view is marked with dirty *.

ContinueNote*1)

R20ANO730EC0101 Rev.1.01 Page 17 of 73
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41.2 Exporting Board Settings
The board settings can be exported for later reference. Follow the procedure below to export the board
settings.

(1) Click onthe [ (T (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.

{5 *Smart_Configurator Example.scfg X = 0
- -
Device selection el =
Generate Code Generate Report
@)
Device selection B2y

Board: |FPB-R9A02G021 (V1.01) ~
Device: | ROAD2GD214CNE D

Download more boards...

OverviewClocl-cs System | Components | Pins | Interrupt

Figure 4-3 Exporting Board Settings (bdf Format)

R20ANO730EC0101 Rev.1.01 Page 18 of 73
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4.1.3 Importing Board Settings
Follow the procedure below to import board settings.

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

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

%k *Smart_Configurator Example.scfg = 0

i i % &
Device selection :
Generate Code Generate Report

@

Device selection 2y kA
@)

Board: IFPB—RQADEGGE1 (V1.01) ~ I

Device: | R9AD2G0214CNE El

Download more boards...

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

Figure 4-4 Importing Board Settings (bdf Format)

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

R20ANO730EC0101 Rev.1.01 Page 19 of 73



RISC-V MCU Smart Configurator User's Guide: e2 studio

4.2 Clock Settings

User 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, Type setting and VCC 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.

Cloce cnnfiguratinn Gener;;e Code GenerafReport
(2]
CON [
| (4) [ e
| : Tm i~
= O~
2]
= |
!
(4)
| i
"]
Overview Buar’dSystem Components | Pins | Interrupt
Figure 4-5 [Clocks] Page
R20ANO730EC0101 Rev.1.01 Page 20 of 73
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4.3 System Settings

You can set the debug interface pins at [System] tabbed page.

There are 1 type of debug interface available: cJTAG

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

= O

=
¢ *Smart Configurator Examplescfg X ‘ = 8

SyStem conﬁguratlon Generate Code Generate Report

Y}
~ On-chip debug setting

Debug interface setting

o=
g = Bl s

E MCU/MPU Package < ‘ () Developer Assist Browser|

IE Assigned Function ~ >

i

Meseeeeel: Pin 15 is assigned to TCKC
Me5eeeeel: Pin 16 is assigned to TMSC

() Unused
RLENESAS
R9A02G021
R9A02G0214CNE

4P s

44— ke
< > al r
Overview ‘ Board | Clocks | System‘ Components| Pins‘ Interrupt‘ » Legend
= Console | S hi®| = B v <~ = 5 |[2 Configuration Problems x 7 § = O
Smart Configurator Quiput 0 items

Description - Type

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

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

5} Smart_Configurator_Example.scfg X =g
I 5
Software comp configurati . & =
Tree view for Components Generate Code  Generate Report
Components 23 A / Configure @
L " Property Value ~
‘b,pe filter text ‘ v i Configurations
v & Startup # Startup select ‘ : Er‘\ab\e (use BSP startup)
v & Generic # Flash Read Protection Access Control Register (FLRPROTAC) Disable
< #
& rbsp
& Drivers #
# OCD/Serial Programmer ID Setting Register 0 value OxFFFFFFFF
# OCD/Serial Programmer ID Setting Register 1 value OxFFFFFFFF &
Overview | Board | Clocks System|Cnmpcnents|Pins Interrupt

Figure 4-7 [Components] Page

44.1 Switching Between the Component View and Hardware View

The Smart Configurator provides two views: Component View and Hardware View. User can switch two
views by clicking the following icons:

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

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

|Er
C.

Components

1) (2)
%

type filter text |

v = Startup
v [ Generic

Figure 4-8 Switching to the Hardware View
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4.4.2 Adding a Software Component
The Smart Configurator provides two methods for adding a new component:

(a) 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 [T (Add component)]
icon.

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

{0: Smart Configurator Example.scfg X = 8
i (0| =i
Software component configuration \
Generate Code Generate Report
Components By 2 - [+ Configure @
a-1.

£ 1 Property Value G

type filter text | v i Configurations

v (= Startup # Sltar":up sec:er:t . l Erlmbblnla (use BSP startup)

v &= Generic # Flash Read Protection Access Control Disable
#
@& rbsp
» [= Drivers # — — W
< >

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

Figure 4-9 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].

& New Component [u] X

Software Component Selection Elj

Select component from those available in list

Category |All v
Function | All v
Fiter |

Compaonents ~ Short Namé 3 Type Versiu. ~
{1 Board Support Packages. - v1.00 rbsp RISC-V MCU 5. 1.00

# Comparator Code Generator  1.0.0

8 D/A Converter Code Generator  1.0.0

8 Delay Counter Code Generator  1.0.0

## Divider Function Code Generator  1.0.0

# External Event Counter Code Generator  1.0.0

## 1IC Communication (Master mode) Code Generator  1.0.0

# 11C Communication (Slave mode) Code Generator  1.0.0

8 Input Pulse Interval/Period Measure... Code Generator  1.0.0

## Input Signal High-/Low-Level Width ... Code Generator  1.0.0

## Interrupt Controller Code Generator  1.0.0

# Interval Timer Code Generator  1.0.0

8 Key Interrupt Code Generator  1.0.0

## One-shot Pulse Output Code Generator  1.0.0

# Ports Code Generator  1.0.0 v
Show only latest version
Description

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

Download RISC-V MCU Software Integration System modules
Configure general seftings,

@ N I Conce

Figure 4-10 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 (for e.g., Config_ADC).

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

a-7. Click on [Finish].

& New Companent O X
Add new configuration for selected component ]:I:r
AJD Converter’a_sl
Configuration name: k:cmﬁg_ADC
Resource: a'6 ADC v
a-7.
® . G
Figure 4-11  Adding a Component

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

b-1. Click onthe [ g%

b-2.
dialog box.

b-3.
b-4.

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

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

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

Follow the same procedure is same as “Click on [#+ (Add component)] icon” step a-3 to a-7.

= Independent Watchd
= Serial Array Unit

(7] Serial Interface IICA
(7] Serial Interface UART
| Remote Control Sign
| A/D Converter I
(7] 8-Bit DfA Converter

i3} Smart_Configurator Examp) g New Component O b = 8
=]
Software component ¢ Software Component Selection | de Generate Repart
Select compaonent from thase available in list
Components | @
b-1.
| Al ~
type filter text -
All r‘t
3 1TLoo1 ' artup)
ITLo12 Filter
ITLO13 4
| Realtime Clock b_\ Components Short Name Type Vers...
(] Watchdag Timer o A/D Converter | Code Gener... 1.0.0

Show only latest version

Description

to digital signals.

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

Overview |Board | Clocks | Sysf]

Download RISC-V MCU Software Integration System modules

Configure general seftings...

= Back Next =

Cancel

Figure 4-12

Adding a Code Generator Component to the Hardware View
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4.4.3 Removing Software Component
Follow the procedure below to remove a software component or multiple components from a project.

(1) Select a software component or multiple components (press and hold CTRL key while selecting the next
component) on the Components tree.

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

£ I %

Components B2y 25 =

| type filter text

v = Startup
~ = Generic
& rbsp
v = Drivers
v (= 1/O port
w' Config PORT

v = A/D converter
( & Config ADC

Components

|E/

£ 1

@)

| type filter text

v = Startup
v = Generic
@ rbsp

w = Drivers

(L) f & 10 port
& Config_ PORT
v = A/D converter
& Config ADC

Figure 4-13 Removing a Software Component or Multiple Components

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

To delete the source files previously generated for the removed components from the e? studio project tree,
click [cil (Generate Code)] icon.
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4.4.4 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 (for 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 [2112/PCLKB] for [Conversion time].
e

Ensure ADC_ENDI has been configured a vector in [Interrupt] page, detailed usage please refer to
4.6 Interrupt Settings.

i Smart_Configurator_Example.scfg = 0
o
Software component configuration C|
Generate Code Generate Report
Components By g —| [+ Configure @ »
£5 1 B = Comparator operation setting
type filter text | @® Stop O Operation
v [= Startup (2) a Resolution setting
v [= Generic " | @10 bits () 8 bits (12 bits
- b
..r -osp WREF(+] setting
~ (= Drivers ot ‘
v = IO port @vce () AVREFP nternal reference voltage
@ Config PORT VREF(-) setting

(= A/D converter @ Vss () AVREFM

v
@
- (2) b '
@ Software trigger no wait mode

() Software trigger wait mode

() Hardware trigger no wait mode
(O Hardware trigger wait mode
TAUO_ENDI1

Operation mode setting

@) Continuous select mode (C) Continuous scan mode

() One-shot select mode (2) c () One-shot scan mode
AfD channel selection IANIO v I

Conversion time setting

Conversian time mode Normal 1 ~

Conversion time (2) d 'I 2112/PCLKB vI (44 ps)

Conversion result upperflower bound value setting
@) Generates an interrupt request (ADC_ENDI) when ADLL = ADCRn = ADUL

M Ganaratar an intarmnt ramnact FATHS ERINN achan AR« AW R e AREL < ARCE R

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

Figure 4-14 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 [[¥ Generatecede ] icon changes the
iconto|[  Generstecode | and disables code generation for the Code Generator configuration.

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

Changing the Resource for a Code Generator Configuration

The Smart Configurator enables user to change the resource for a Code Generator configuration (for e.g.,
from TAUO_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 (for e.g., Config TAUO_1).

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

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

Components Ty 2} -~ 4 Configure
£y 12 % = Clock setting
pe filter text Operation clock
v (& Startup Clock source
v (& Generic
@ rbsp Operation mode setting
v (@& Drivers @ Higher 8 bits
v (& Timers X X
Interval timer setting
(1) @ Config TAUO_1
¢ ST pen ¥ Generate code
@ Config PORT Qutput only initialization API

v (& A/D converter
@ Config ADC

Reset to default

+ Add Configuration

Figure 4-15 Changing the Resource

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

Q Resource Selection

Resource Selection

Select resource from those available in the list

Operation: | 8 bit count mode

Resource: |TAUO_3

®)

Cancel

Figure 4-16 Components Page — Selecting a New Resource
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(5) Configuration settings will be listed in the [Configuration setting selection] dialog box.
(6) Check the portability of the settings.

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

(8) Click on [Finish].

&) Resource Selection O X
Configuration setting selection
Configuration setting list (7)
Confirm setting for resource change|®) Use setting below |(C) Use default
Setting (0) Value Portable *
Operation clack CKo2 Yes
Clock source PCLKE/2 Yes
Operation mode setting Higher 8 bits Yes
Interval value (higher 8 bits) 10 Yes
Interval unit it] Yes
Interval value (lower 8 bits) 10 Yes
Interval unit us Yes
£ >
: ®)

Figure 4-17 Checking the Settings of the New Resource

The resource is automatically changed (for e.g., changed from TAUO_END1 to TAUO_END3).

{5F *Smart_Configurator_ Example.scfg X = 0
Software component configuration c =
Generate Code Generate Report
Components B3 e 5 [/ Clock setting N
Operation clock CKO02 v
£ W .
Clock source PCLKB/2 v (Clock frequency: 24000 kHz)

type filter text

v (= Startup
v (== Generic
@ rbsp
v (= Drivers
v = Timers
& Config_TAUO 1
v (= I/O port
@& Config_PORT
v (= A/D converter
@ Config_ ADC

Operation mode setting

(® Higher 8 bits

Interval timer setting

Interval value (higher 8 bits)

Generates TAUO_ENDI3 when ¢

Interrupt setting

End of timer channe

3 count

O Lower 8 bits

generate an i"r.=-'|",pr (TA

Level 15 (low)

ps

ps

~

End of timer channel 3 count, generate an interrupt (TAUO_MODES_ENDI3)

Priority

<

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

Level 15 (low)

~

(O Higher and lower 8 bits

(Actual value: 10)

Figure 4-18 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 (for e.g., change Config_ TAUO_1 to Config_TAUO_3).

4.4.6 Downloading RISC-V MCU Software Integration System Modules

ype filter text
v (& Startup
v (& Generic

@ rbsp
v (& Drivers

v Upo

Clock setting
Operation clock

Clock source

Operation mode setting

@® Higher 8 bits

Interval timer setting

Interval value (higher 8 bits)

(g) Timers
@ Config_TAUO_1 |
¥ Generate code

Output only initialization AP

@ Config_PORT
v (& A/D converter Change resource
@ Conlig ADC % Remove
=] Duplicate

Reset to default

+ Add Configuration

Figure 4-19 Renaming the Configuration

RISC-V MCU Software Integration System module is another software component type which can provide
simple view for user to make driver/middle/application SW configuration and generate the code. The
available RISC-V MCU Software Integration System modules can be downloaded from Renesas web.

(1) Click on [ﬁi (Add component)] as in Figure 4-9 to open New component dialog.
(2) Click the [Download RISC-V MCU Software Integration System Modules] link in the [Software

Component Selection] page of the [New Component] dialog box to download RISC-V MCU Software
Integration System Modules.

{8} New Component m]
Software Component Selection 1:!:[
Select component from those available in list
Category |All
Function | All
Filter |
- .
Components Short Name Type Versi...
# A/D Converter Code Generator 1.0.0
# Board Support Packages. - v1.00 rbsp RISC-V MCU 5. 1.00
i Comparator Code Generator  1.0.0
# D/A Converter Code Generator  1.0.0
i Delay Counter Code Generator  1.0.0
# Divider Function Code Generator  1.0.0
# External Event Counter Code Generator  1.0.0
# 11IC Communication (Master mode) Code Generator  1.0.0
R 1IC Communication (Slave mads) Code Generator  1.0.0

Show anly latest version

Description

signals.

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

Download RISC-V MCU Software Integration System modules

Configure general settings...

Cancel

Figure 4-20 RISC-V MCU Software System Integration Module Download Entry
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Note: Downloading requires login to "My Renesas". If user has not logged in, the following dialog box will prompt user
to log in. To register as a new user, click on the [Registering at My Renesas] button.

-} X
My Renesas Login My Renesas

Enter the details used to register your My Renesas account.

Email address: ||

Password:

¥ studio can record usage data and transmit it to Renesas. This data will be used to improve our products and services as well as to
provide better support and maintenance.

D) consent to usage data being sent to Renesas & have read and understood the Privacy Policy & Information Collected (linked below)
)1 do not consent to usage data being recorded & sent to Renesas
Privacy Policy | Information Collected

You can change this setting later in e’ studio’s preferences.

Don'teve on sccountA Redistaring it My Rene: easy, and allows you to request free samples for selected products, submit
technical support requests and get access to training, tool downloads, document update notifications and more.

Cancel

Figure 4-21 Login to My Renesas

(3) Select the checkbox of the required module in the [RISC-V MCU Software Integration System
Modules Download] dialog box.

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

(5) Click on [Download] to start downloading the selected RISC-V MCU Software Integration System
Modules module.

o] O X
RISC-V MCU Software Integration System Modules Download \
. -
Select the RISC-V MCU Software Integration System modules for download (4) [g

®)

Title Document No. Rev. Issue date Select All
RISC-V MCU Renesas Flash Driver A.. ROTAN7247EJ0100  Rev.1.00 2024-03-23

Deselect All
RISC-V MCU Board Support Packag.. ROTAN7177EJ0100  Rev.1.00 2024-03-18

Module Folder Path:

‘C:\Users\yang—xiaolin\.eclipse\com. renesas.platform_download\RISCV_Modules\GenericModules ‘ Browse...

(%)
|

Figure 4-22 Downloading RISC-V MCU Software Integration System Modules
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4.4.7

Adding a RISC-V MCU Software Integration System Module

The following describes the procedure for adding a RISC-V MCU Software Integration System Module.

o))
O]

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

Select components which [Type] is [RISC-V MCU Software Integration System] from the list in the

[Software Component Selection] page of the [New Component] dialog box. Two or more components
can be selected by clicking with the Ctrl key pressed.

(3) Click on [Finish].

(

&} New Component O X
Software Component Selection
Select component from those available in list
Category  All v
Function  All v
Filter
Components Short Name  Type Versi... &
\ | B0 Canue (3\ ") 1.0.0
/e Board Support Packages. - v1.00 rbsp )| RISC-V MCU Software Integration System I 1.00
Comparator ode Generator 100
1 D/A Converter Code Generator 1.0.0
# Delay Counter Code Generator 100
# Divider Function Code Generator 100
# External Event Counter Code Generator 100
#11IC Communication (Master mode) Code Generator 100
i c 1 (Slave model Code Generator 100 e

Show only latest version

Description

Dependencies : None ~
The r_bsp package provides a foundation for code to be built on top of. It provides startup code, iodefines, and MCU information

p package. The ‘'meu’ folder contains files that are common to a MCU
rece (DI functinne and 2 fila namad 'men infn bt for sach MO &

Download RISC-V Software Integration System modules
Configure general settings...

@) < Back Next »

Cancel

Figure 4-23 Adding RISC-V MCU Software Integration System Module

R20ANO730EC0101 Rev.1.01

Apr.22.24

RRENESAS

Page 31 of 73



RISC-V MCU Smart Configurator

User's Guide: e2 studio

448

methods depend on components,

Setting a RISC-V MCU Software Integration System Module
To use RISC-V MCU Software Integration System module, configuration option should be set. Setting

v' Set configuration options on Configure panel and settings will be generated to configuration file of
RISC-V MCU Software Integration System module automatically at each time of code generation
action.

Note: The configuration file of RISC-V MCU Software Integration System module will be generated in the r_config

folder.

i *Smart_Configurator_Example.scfg X

Software component configuration

”

Components PR %)

S 12

*

[

T

ls. pe filter text

v (= Startup
v (= Generic
@ rbsp
v (& Drivers
v & Timers
@ Config_TAUO_1
v (& 1/O port
@ Config_PORT
v (& A/D converter
& Config_ADC

Configure

Generate Code Generate Report

= o)

(©)

Property
v & Configurations
# Startup sele

#
#
#
#
#
#

# UIDSO : Use
# 1UNCT - 1L

ct

OCD/Serial Programmer ID Setting Register 0 value
OCD/Serial Programmer ID Setting Register 1 value
OCD/Serial Programmer ID Setting Register 2 value
# OCD/Serial Programmer ID Setting Register 3 value
# Access Window Start Block Address (FAWS)
# Access Window End Block Address (FAWE)

r ID Setting Register 0 value

1IN Cattina Rani 1 sealua

Value

Enable (use BSP startup)

Flash Read Protection Access Control Register (FLRP Disable

OXFFFFFFFF
OXFFFFFFFF
OXFFFFFFFF
OXFFFFFFFF
Ox7FF
Ox7FF

OXFFFFFFFF
5

~

Macro definition: BSP_CFG_STARTUP_DISABLE
0 = Enable BSP startup program.
1 = Disable BSP startup program. (e.g. Using user startup program.)

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

Figure 4-24 Setting RISC-V MCU Software Integration System Module
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4.4.9 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 user wants to change.

15 *sma rt_Configurator_Example.scfg 2 = 0

=
Software component configuration gl
Generate Code Generate Report
Compo... £ [@ Configure @
SE W Property Value &
v & starup # Start up se?ect . . Ehable (use BSP startup)
. # Control of invalid memary access detection Disable
v = Generic
%‘7 Clbse # BAM guard space(GRAMO-1) Disabled
- I Change \.rersicma I it function(GPORT) Disabled
® R unction(GINT) Disabled
emove
sck contral function, voltage detector, and RAM parity erro Disabled
Reset to default .
)] Disables
Download and import sample projects ons by Code Generator/Smart Configurator Enable
# API functions disable Enable
# Parameter check enable Enable
## Setting for starting the high-speed on-chip oscillator at the times of release from STOP mc High-speed b
< >

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

Figure 4-25 Version Change of BSP Configuration

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

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

(4) Click [Next].

& Change Version O X

Version Selection

Select available version

Component name: r_bsp

Current version: 1.10

Auvailable versions: |1.00 R

@ —m) [ TN S25i(F) B

Figure 4-26 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 [Finish].

Change Version O x
Setting Overview
The following settings will be added or removed
Setting Status
There are no differences
£ >
l:?;' < Back Mext > | Cancel

Figure 4-27 Confirm Setting Change ltem

(6) As [Confirm to change version and proceed to generate code] is displayed, if user does not have any
problem, click [Yes].

E Change Version

Confirm to change version and proceed to generate code

b

Figure 4-28 Confirm Version Change

(7) The BSP component version is changed, and code generation is executed automatically.
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4.4.10 Export Component Configuration

The current configuration can be exported as *.xml file by clicking on the [Iﬁ (Export Configuration)] button
on the [Components] tabbed page.

Components =
g i ]

type filter text |

v = Startup
v [ Generic
@ rbsp
w = Drivers
v = Timers
& Config TAUO 1

Figure 4-29 Export Configuration (xml format)

4.4.11 Import Component Configuration

Click on the [@l (Import Configuration)] button and select an exported xml file will import component
configuration.

Components @ =

£ 12 %

type filter text |

v = Startup
v (= Generic
@ rbsp
w = Drivers
v = Timers
& Config TAUO 1

Figure 4-30 Import Configuration (xml format)
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4.4.12 Configure General Setting of the Component

User can change the general setting of the component such as location and dependency. If user wants to
change it, click the [Configure general settings...] link on the [Software Component Selection] page displayed
in the [New Component] dialog (Figure 4-10), and display the [Preferences] dialog.

Q Preferences O X
|type filter text | Component =4 ~ 8
C/C++ ~
Help Backup settings
Install/Update Enable Backup settings

Java

Number of trash item (1-20): ‘5
Language Servers

Library Hover Code Generator component settings
Oomph API function output:  Output all AP functions according to the setting w
Remote Development

v Renesas API code style: Value with macro description v

Breakpoints

~ . FIT(RX) / SIS(RL78 / RISC-V MCU) component settings
Device add-ins Support

Launch Settings Code generation behavior: |Update configuration files ~
Logging Dependency settings

Module Download X )

My Renesas Change these options to control how a component is added

Renesas QF Adding dependency:  Add dependent component ~

Renesas Toolchain Management

Checking dependency: Ignore if dependent component is newer N
Smart Browser
v Smart Configurator Location settings
Component Location settings have moved to the Module Download page
MCU/MPU Package Appearan:
Pin Errors/Warnings
Smart Manual v
@ > Restore Defaults Apply
\ ? ==l = ‘\:‘ Apply and Close Cancel

Figure 4-31 Configure General Setting of Component

Notes:

1. User can limit the number of folders created in the trash folder for backup purposes by setting the
[Number of trash item (1-20)] option in the figure below. Once exceeding the limit, a folder with the newer
timestamp will replace the oldest folder.

Backup settings
Enable Backup settings
Number of trash item (1-20): |5
Figure 4-32 Trash number setting

2.  The code generation behavior has two options: [Update configuration files] and [Re-generate all
component files]. [Update configuration files] is the default selection. If "Update configuration files" is being
selected and generate code, Smart Configurator will check whether the files are existing inside the user
project. If the file exists, the file will not be overwritten. However, configuration files (e.g., xxx_config.h) will
still be refreshed when code is generated. If "Re-generate all component files" being selected and
generate code, Smart Configurator does not check the existence of the file and the file will always be
overwritten.

FIT(RX) / SIS(RL78 / RISC-V MCU) component settings
|Code generation behavior: | Re-generate all component files %
. pddle CO o dllO -
?f?f?fjfffis?t_tlngs_ L Re-generate all component files
Figure 4-33 [Code generation behavior] Change

3. If user wants to only generate initialization API function, user can change to [Output only initialization API

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

Code Generator component settings

Output all API functions according to the setting v

AP| code style: Output all API functions according to the setting
Qutput only initialization API function

Figure 4-34 [RISC-V MCU API function output] Change

Please right-click the selected component and select the "Output only initialization API" from the context
menu.

Components 2 B

13 i L

[type filter text

= Startup
~ = Drivers

(= Power management and reset function

= Interrupt

= Timers

= DfA converter

= Comparator

= A/D converter

(#= Others
¥ = IfO port
w Config PORT
P Generate code
(= Communicatio
Output only initialization API
Change resource
® Remove
K2 Duplicate
Rename
Reset to default
+ Add Configuration >

Figure 4-35 Context Menu “Output only initialization API” for Each Configuration

4. To generate code with HEX value, please change to [Value without macro description (raw HEX)] option in
below figure. If user change back to default option setting: [Value with macro description], then all API with
macro description will be generated again.

Code Generator component settings

API function output: Output all API functions according to the setting v
IAPI code style: | Value with macro description v

Value with macro description

FIT(>RX) / SIS(BUB_) c Value without macro description (raw HEX)

Figure 4-36 [API code style] Change

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

[OK].
Checking dependency: | | Ignore if dependent component is newer
) . Do not check for dependent component
Location settings Ignore if dependent component is newer
Specify location of comg Strict check for dependent component
Figure 4-37 [Checking dependency] Change
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4.5 Pin Settings

The [Pins] page is used for assigning pin functions. User 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.

4% *Smart_Configurator_Example.scfg X

Pin configuration

= B8

% =
Generate Code Generate Report

Hardware Resource + -] |% ¢% Pin Function 3| E‘ 0| 2 e
|T;.-pe filter text | type filter text (* = any string, ? = any character) ‘ All ~
-!i Al ~ Enabled Function Assignment Pin Number Direction Remarks n
{# Resets O PO11 # Not assigned # Not assigned None
¥ Clock Generation Circuit £100 # P100/TI05/TO05/SO00/T # 25 0
Q— Clock Frequency Accuracy Measur O P101 7 Not assigned 7 Not assigned None
2 Interrupt Controller Unit O P102 # Not assigned # Not assigned None
3 1/O Ports O P103 # Not assigned 7 Not assigned None
.1. Key Interrupt Function O P104 7 Not assigned 7 Not assigned None
v (% Timer Array Unit O P,ios # Not assigned # Not assigned None
TAUO O P106 # Not assigned # Not assigned None
%, Realtime Clock O P107 # Not assigned # Not assigned None
#f# Serial Array Unit O p108 # Not assigned 7 Not assigned None
v offf Serial Interface 1ICA O P109 # Not assigned # Not assigned None
' 1ICAQ O P110 # Not assigned # Not assigned None
n JICAT O P111 7 Not assigned # Not assigned None
v I!-E Serial Interface UARTA 0 P200 # Not assigned 7 Not assigned None
w' UARTAO O P201 7 Not assigned # Not assigned None
w' UARTA1 O P202 # Not assigned 7 Not assigned None
Iflg Remote Control Signal Receiver O £203 # Not assigned # Not assigned None
9.. A/D.CC‘WE"‘E" v O P204 # Not assigned # Not assigned None v
v % A-Rit N/A Convartar — S - . . - . A
> >

I Pin Function Pin Number r

Display switching

Overview | Board | Clocks | System | Components Interrupt

Figure 4-38 [Pins] Page ([Pin Function])

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

function of the board.

40 *Smart_Configurator_Example.scfg X = B8
o
Pin configuration el -
Generate Code Generate Report
Pin Number M| el
[b,pe filter text (* = any string, ? = any character) ‘ All v
Pin Numb... Pin Name Board Functi... | Function Direction Remarks Symbolic Name Comme ™
VCL VCL - Read only
2 XT2 XT2 # xT2 v O - XT2
3 XT1 XT1 Not assigned XT1
4 VSS/AVSS VSS XT2 one
5 VCC/AVCC vcc one
6 P200/NMI Not assigned  None
7 P201/IRQ3 P201 Not assigned  None PMOD1
8 P202/CLKOUT/RINO/IRQ2 P202 Not assigned  None PMOD2
9 P204/SCK21/SCL21 P204 Not assigned None PMOD1
10 P205/5121/SDA21 P205 Not assigned  None PMOD1
n P206/S021 P206 Not assigned  None PMOD1
12 P307 P307 Not assigned  None PMOD2
13 P203/MD MD Not assigned None MD
14 RES RES Not assigned  None - ResetS\
15 P300/EXTAL/TCKC/TI07/TO07/SCKO0/SCLOO/IRQO | TCKC TCKC ! JlinkOB
16 P301/TMSC/TI06/TO06/SI00/SDAOO/RxDO/IRQ1 TMSC TMSC 10 JlinkOB
17 P302/VCOUT1/T103/TO03/SCLAO/TxDO/IRQ3 TxDO Not assigned  None JlinkOB
18 P303/CLKOUT/TI04/TO04/SDAAO/RxDO/IRQ2 RxDO Not assigned  None JlinkOB
19 P304/SO01/KR00 P304 Not assigned None ARDUIM ¥
< >
Pin Functionl Pin Number I
Overview | Board | Clocks | System Componenlnlerrupt
Figure 4-39 [Pins] Page ([Pin Number])
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45.1 Changing the Pin Assignment of a Software Component

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

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

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

(1) Click on [s& (Show by Hardware Resource or Software Components)] to switch to the component view.
(2) Select the target software component (for e.g., Config_ICU).
(3) Click the [Enabled] header to sort by pins used.

(4) Inthe [Assignment] column or [Pin Number] column on the [Pin Function] list, change the pin
assignment (for e.g., change from P201 to P302).

(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.

12¢ *Smart_Configurator_Example.scfg X = =
Pin configuration (0| =
( ) Generate Code Generate Report
Software Compone.. [+ |- ,a Pin Function (5) B J‘_H 3 4
Type filter text | [type filter text (* = any string, ? = any character Al v
v i rbsp ( ) Enabled| Function Assignment Pin Number Direction Remarks
wi r_bsp 0O IRQO # Not assigned # Not assigned None
"
V PF'“S O IRQ1 # Not assigned # Not assigned None
@ Config PORT 4 IRQ2 7 Not assigned 7 Not assigned None
v /& A/D Converter }'m 7 P2OTIRGS | 77 1
. rd (cnﬁg._ADC O IRQ4 7 Not assigned 7 Not assigned None
v & Interval Timer O IRQ5 7 Not assigned # Not assigned None
w! Config_TAUO_1 0 IRQ6 7 Not assigned 7 Not assigned None
"
Z)'ﬁ ITterrut Controller O IRQ7 7 Not assigned 7 Not assigned None
& Config_ICU O NMI # Not assigned # Not assigned None
< >

Pin Function Pin Number

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

Figure 4-40 Pin Settings — Assigning Pins on the [Pin Function] List

The Smart Configurator allows user 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.
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45.2 Assigning Pins Using the MCU/MPU Package View

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

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

(1) Zoom in to the view by clicking the [/*' (Zoom in)] button or scrolling the view with the mouse wheel.
(2) Right-click on the target pin.

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

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

& MCU/MPU(’In)uge X =0

- ) Assigned Function ~

28

R9A02G021
R9A02G0214CNE

ESebEEBE

g ——Pp

Bl
) Not assigned

P201

¥ Legend

B Highiighted pin In-used pin waming pin [} Conflict pin system [l Timer Connectivity [l Analog port [l Grophics

—Juagpe @

Figure 4-41 Assigning Pins Using the MCU/MPU Package View
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453 Show Pin Number from Pin Functions
User can go to the pin number associated with a pin function.

Follow the procedure below to jump to pin number from a pin function.
(1) Inthe [Pin Function] tab, right click on a Pin Function to open the pop-up menu.
(2) Select “Jump to Pin Number”.

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

function.
& “Smart_Cenfigurator_Example.scfy X = g |
P =
Pin configuration &l =
Generate Code Generate Report
Software Compon.. [+ = |% & Pin Function =3 | B B | B e
Type filter text | I:,-pe filter text (* = any string, 7 = any character) | Al r
v & rbsp Enabled Fumnction Assignment Pin Mumber Direction Remarks =
. w rhbsp O IRCO # Mot assigned # Mot assigned Mone
e Iic-r‘ts ) O IRQT # Mot assigned # Mot assigned None
. @ Cenfig PORT O IRQ2 # Mot assigned # Mot assigned MNone
~ X ,_\:-'D Co.jwener I IRQ3 £ P201IRQ3 , T I IJ = = I
& Config ADC | 1RO # Mot assigned # Mot assigned N L Lol
v % Interval Timer O IRos # Not assigned # Not assigned Mo Merge camment to Pin Number tab
@ Config TAOL1 O IRCE # Mot assigned # Mot assigned Mo Clear comments
~ 5 I_':'EE"”?I Contralles O IRQT # Mot assigned # Mot assigned Mo Assign selected pins
@ Config ICU O MM # Mot assigned # Mot assigned Mg Unassign selected pins w
€ >
Pin Function Pin Mumber
Overview | Board | Clacks S\-slem.tamponents Ping | Irmterrupt

&

% *Smart_Configurator_Example.scfg X = 0
Pin configuration g —
Generate Code Generate Report
Pin Number | B | &1 e
[ | [an v
Pin Numb... Pin Name Board Functi.. Function Direction Remarks Symbalic Name Comments )
1 V( VCL - Read on
2 XT2 XT2 o
3 XT XT I
4 VSS/AVSS Not assigned  None
5 VCC/AVCC Not assigned  None
I P200/NMI Not assigned  None
I 7 P201/IRQ3 IRQ3 I I
8 P202/CLKOUT/RINO/IRQ2 Not assigned None
9 P204/SCK21/5CL21 Not assigned None
an NANE /0174 WC AN Mod cocleeed Al ~
< >

Pin Function Pin Number

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

Figure 4-42 Jump to Pin Number
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4.5.4 Exporting pin settings
The pin settings can be exported for later reference. Follow the procedure below to export the pin settings.

(1) Click on the [Iﬁ (Export pin assignments)] button on the [Pins] page.
(2) Select the output location and specify a name for the file to be exported.

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

12 *Smart_Configurator_Example.scfg X = B8
Pin configuration c -
Generate Code Generate Report
a : . o NS I
Software Compon.. [+ (= |% ;% Pin Function 2| =] rv
“ ‘ ‘T‘.‘:ue filter text (* = any string, ? = any character) All v
v i rbsp Enabled Function Assignment Pin Number Direction Remarks )
v rbsp O IRQO 7 Not assigned # Not assigned None
o, . ry
Vs Prorts O IRQ1 7 Not assigned 7 Not assigned None
@ Config PORT O IRQ2 # Not assigned # Not assigned None
-
v A/D Converter IRQ3 7 P201/IRQ3 7 I
& Config ADC O IRQ4 7 Not assigned # Not assigned None
v 2% Interval Timer O IRQ5 # Not assigned # Not assigned None
w Config TAUO_1 O IRQ6 7 Not assigned # Not assigned None
v ITterrupt Controller O IRQ7 # Not assigned # Not assigned None
& Config ICU O NMI 7 Not assigned # Not assigned None v
< >
Pin Function Pin Number
Overview Board Clocks | System | Components |Pins | Interrupt

Figure 4-43 Exporting Pin Settings to an XML File

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

455 Importing pin settings

To import pin settings into the current project, click on the [I\"M (Import pin assignments)] 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.

12¢ *Smart_Configurator_Example.scfg X = B8
Pin configuration c -
Generate Code Generate Report
a - - - - ”
Software Compon.. [+ -] % £%  Pin Function J | Sl \u
“ ‘ |‘}‘Cie filter text (* = any string, ? = any character Al s
v i rbsp Enabled Function Assignment Pin Number Direction Remarks C)
v rbsp O IrQO 7 Not assigned 7 Not assigned None
L3 . .
e Drcn; O IRQ1 7 Not assigned # Not assigned None
& Config PORT O IRQ2 7 Not assigned # Not assigned None
-,
¥ &y A/D Converter IRQ3 7 P201/IRQ3 r7 1
@ Config ADC O IrRQa 7 Not assigned 7 Not assigned None
v i Interval Timer O IRQ5 # Not assigned # Not assigned None
& Config TAUO_1 O IRas 7 Not assigned # Not assigned None
v & Interrupt Controller O IrRQ7 7 Not assigned 7 Not assigned None
& Config_ICU m] NMI 7 Not assigned # Not assigned None v
< >
Pin Function Pin Number
Overview Board | Clocks |System |Components |Pins | Interrupt

Figure 4-44 Importing Pin Settings from an XML File

Note: The pin setting is reflected, but it is not reflected in the component setting.
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45.6 Pin setting using board pin configuration information

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

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

The following describes the procedure for collective setting of pins.

(1) Select a board setting information except [Custom User Board] in [Board] page. User can refer to 4.1.3

Importing Board Settings.

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

referred.)

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

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

5 "Smart_Configurator Example.scfg X a Default Board Pin x = 0O | § MCU/MPU Package X
. >
Pin configuration i i ol - | S
9 Assign default board pins L(‘S)"’ Generata Report || 08
Softw.. (s = [% & Pin Function (4) ‘ ‘JEA s o
Type filter text type filter text (* = ar (gB@"  Pin Function 2 | Select all I Al = .
' i} 1% ANIZ I TETEE
;,:;: Enabled Function ANI De-selectall| pr  Direction  Rer” e - .
= il prery . P
&= A/D Converter 0O ANn igned None - -
" ANIS
X Interval Timer O ane lgned None . -
X Interrupt Contro 0O AN ANIT8 lqned None =4: “
0 ANi4 & ANITS igned None o
0O  Aws AVREFM lgned None vl
[0 ANN6 AVREFP igned None = e
O aNny IRQ4 jgned None HH ol
s B
0 ANN8 MD jgned None v N
< > < = P00S | L lTT
Pin Function Pin Number P100 Eel
Ovarview | Board | Clocks | System | Components | Pin P104 (5) v ——

RIAD2GO2Y
ROAD2GOZ14CNE

[A%] Board Function ~

i

Figure 4-45 Setting for Initial Pin Configuration

If user does not set pin settings all at once, specify them individually in procedure (4).
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4.5.7

Pin Filter Feature

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

Softw...

Pin configuration

.Type filter text

% r_bsp

» 25 Ports

> i A/D Corverter

» % Interval Timer

> 25 Interrupt Cantra

< >

m Rk

{5 "Smart_Configurator_Example.sclg X

Pin Function

o

Generate Code Generate Report

=

(=]

| R e ed

oo

oooooono

Enabled Function

AN
ANI4
ANIS
ANNE
ANNTT
ANNE
ANNE
AVCC
AVREFM

type filter text [* = any string, ?

LR R N AR N

Assignment

= any character)

Not assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned

Pin Mumber
Mot assigned
Mat assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned

W oW W W m W o m o m o w

Mot assigned

Function
Assignment
[Fin Mumber
[Direction
Remarks
[Comments

MNone
None
None
Mene

Pin Function Pin Number

Owerview Board Clack_'.'Qy-;.tem .C‘amponenlt.'Pinsllnle-nupl.

Figure 4-46 Filter for [Pin Function] Page

{3f *Smart_Configurator_Example.scfg X

Pin configuration

Pin Number

o

=

8

Generate Code Generate Report

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

<

Pin Numb...

Pin Name

10 P205/5121/SDA21

1 P206/5021

12 P307
13 P203/MD
14 RES

Board Functi...

P205
P206
P307
MD
RES

15 P300/EXTAL/TCKC/TI07/TO07/SCKO0/SCLOO/IRQO TCKC

16 P301/TMSC/TI06/TO06/SI00/SDA0O/RxDO/IRQ1
17 P302/VCOUT1/TI03/TO03/SCLAO/TxD0/IRQ3

18 P303/CLKOUT/TI04/TO04/SDAAD/RxDO/IRQ2

an AAA LIS AR IIBAR

TMSC
TxDO
RxDO

AnAa

Function

Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
TCKC

TMSC

Not assigned
Not assigned

Moa cotood

Pin Function Pin Number

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

Figure 4-47 Filter for [Pin Number] Page
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45.8 Pin Errors/Warnings setting

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

&) preferences O X
pin % Pin Errors/Warnings (=g - 8
~ General . )

Editors ~ Pin Conflict

v Renesas Multiple functions are assigned in one pin number Error ~

+ No Pin Allocation

v Smar Config o

Pin Errors/Warnin

Function used by software but not allocated to any pin Error ~

~ Mutually Exclusive Pins

Mutually exclusive pins cannot be allocated to the same pin at the same time] | Error ~
~ No Software
Assigned pins but there's no software using them Info ~

~ Different Group
Functions in same channel but different group Warning

~ Board Mismatch

Pin assignment does not match the board suggested pin assignment Warning

< N Restore Defaults Apply

@' Q 12| @ Apply and Close Cancel

Figure 4-48 Pin Errors/Warnings settings at Preferences

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

~ No Software

Assigned pins but there's no software using them Error v
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5 Interrupt Contraller 0O ANie # Notassigned # Not assigned None
0O aNng ' # Not assigned None
0O anne # Not assigned None
0O anig # Not assigned None
O Avee * Notassigned # Notassigned None
[0 AVREFM ’ Notassigned # Notassigned None =
z 5
Pin Function Pin Number
Overviaw | Board | Clocks | Systan [ Conponants | Pins | Inkeeut PP
|24 Configuration Problems X =10
v, 2 g, O Gthars
ﬂﬁi i 'ﬁr- Typs
~ @ Pin (3 items)
@ 105000012: There is no software configuration using ANI3. Please ignore this message if you intend to handle the pin initialisation separately. Pin

Figure 4-49 Change “No Software” Setting from “Info” to “Error”
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4.6 Interrupt Settings

The [Interrupt] page displays all interrupts by each of the vector numbers. User 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".

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

2% *Smart_Configurator_Example.scfg X = 8
ox 1=
Interrupt configuration ol —
Generate Code Generate Report
Interrupt vectors used
Type filter text Vector Number v
Vector Number Vector Table... Interrupt Interrupt request source Peripheral Group  Priority Status| Remarks
0 0x04C IRQO(PORT_IRQO)  External pin interrupt 0 PORT 0 Level 15 (low) Used
1 0x050 IRQ1(PORT_IRQ1)  External pin interrupt 1 PORT 1 Level 15 (low) Used
7/ 0x068 IRQ7(PORT_IRQ3) External pin interrupt 3 PORT T Level 15 (low) Used
14 0x084 IRQ14(PORT_IRQ2) External pin interrupt 2 PORT 6 Level 15 (low) Used
< >

Overview | Board | Clocks | System | Components Pins

Figure 4-50 Show used interrupts

4.6.1 Changing Interrupt Priority Setting
User can change the interrupt priority level on the [Interrupt] page using the following procedure:

(1) Find the interrupt which user wants to change priority setting on this page.

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

{f *Smart_Configurator_ Example.scfg X = B8
Interrupt configuration C =
Generate Code Generate Report
Interrupt vectors &3
IT"‘DQ filter text Vector Number hd
Vector Number Vector Table... Interrupt Interrupt request source Peripheral Group  Priority Status  Remarks *
0 0x04C IRQO(PORT_IRQD)  External pin interrupt 0 PORT 0 2 Level 15 (low) v Used
1 0x050 IRQ1(PORT_IRQ1) External pin interrupt 1 PORT 1 ( ) Level 0 (high) Used
2 0x054 IRQ2(TAUO ENDI2)  Interrupt when counting/ca... TAUO 2 Level 1
3 0x058 IRQ3(TAUO ENDI3)  Interrupt when counting/ca... TAUO 3 t::: i
4 0x05C IRQ4(TAUO ENDI4) Interrupt when counting/ca... TAUO 4 Level 4
5 0x060 IRQS(TAUO_ENDI5) Interrupt when counting/ca... TAUO 5 Level 5
6 0x064 IRQ6(TAUO_ENDI6) Interrupt when counting/ca... TAUO 6 Level 6
7 0x068 IRQ7(PORT_IRQ3)  External pin interrupt 3 PORT 7 Level 7 Used
8 0x06C IRQ8(SAUO_ENDIO) UARTO transmission transfe... SAUO 0 Level 8
9 0x070 IRQI(SAUD ENDIT)  UARTO reception transfer e.. SAUO 1 t:::: ?0
10 0x074 IRQ1O(TAUO_MOD... Interrupt when counting/ca... TAUO 2 Level 11
11 0x078 IROT1(TAUO MOD... Interruot when countina/ca... TAUO 3 Level 12 e
< Level 13 >
Level 14
Overview Board Clocks System  Components Pins

Figure 4-51 Change the interrupt priority level
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4.6.2 Interrupt Filter Feature
By specifying the filter range on the [Interrupts] page, user can find interrupt more easily.

i *Smart_Configurator_Example.scfg X g

o= ~=h
Interrupt configuration ol =
Generate Code Generate Report

Interrupt vectors

=

I Vector Number
Vector Number

IT‘,';JE filter text

Vector Number Vector Table... Interrupt Interrupt request source Vector Tabls Address
0 0x04C IRQO(PORT_IRQO)  External pin interrupt 0 Interrupt
1 0x050 IRQ1(PORT_IRQ1)  External pin interrupt 1 Interrupt request source
2 0x054 IRQ2(TAUO_ENDI2) Interrupt when counting/ca.. TAUO Peripheral
3 0x058 IRQ3(TAUO_ENDI3) Interrupt when counting/ca.. TAUO Group
4 0x05C IRQ4(TAUO_ENDI4) Interrupt when counting/ca... TAUO 4 Level 15 (low)
5 0x060 IRQS5(TAUO_ENDIS)  Interrupt when counting/ca.. TAUO 5 Level 15 (low)
6 0x064 IRQ6(TAUO_ENDI6) Interrupt when counting/ca.. TAUO 6 Level 15 (low)
7 0x068 IRQ7(PORT_IRQ3) External pin interrupt 3 PORT & Level 15 (low) Used
8 0x06C IRQ8(SAUO_ENDIO) UARTO transmission transfe.. SAUO 0 Level 15 (low)
9 0x070 IRQY(SAUO_ENDI1) UARTO reception transfer e.. SAUO 1 Level 15 (low)
10 0x074 IRQ10(TAUO_MOD... Interrupt when counting/ca.. TAUO 2 Level 15 (low)
. 11 0x078 IRO11(TAUO MOD... Interruot when countina/ca... TAUO 3 Level 15 (low) . ¥

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

Figure 4-52 Filter for [Interrupts] Page

4.6.3 Changing Interrupt Vector or Group Setting
User can change the interrupt Vector or Group setting on the [Interrupts] page using the following procedure:

(1) Find the interrupt which you want to change Vector Number or Group setting on this page.
If the interrupt has been used, please start from step a.
If the interrupt hasn’t been used, please start from step b.

a. Please release interrupt by right-clicking on a Code Generator configuration and then selecting the

[ Generatecode ]jcon changes the iconto [ — Generstecode ] gnd disables code generation for the
Code Generator configuration.

{0} *Smart_Configurator_Example.scfg X e

=
Software component configuration sl -
pe 9 Generate Code Generate Report
Components -] 4+ Configure i
£ 1 T Comparator operation setting
ter te @ Stop (O Operation
~ = Startup Resolution setting
(= Generic ® 10 bits (8 bits (12 bits
w (&= Drivers .
VREF(+) setting
@ Interrupt a
) ( nternal reference voltage
& Timers @vec O AVREFP ernal reference voltag
& 1/O port VREF(-) setting
v & A/D converter @®vss O AVREFM
& Config_ADC )
(1) a.| ¥ Generate code |

- —
Qutput only initialization API
Change resource

Remove

Duplicate

Rename

Reset to default

Add Configuration >

Overview Board Clocks System Co *

Figure 4-53 Release used interrupt
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b. Change the filter to [interrupt].
c. Input filter text (for e.g., ADC_ENDI).
(2) Find the Vector Number or Group you want to change.
Note: You cannot select the item which status is Used.
(3) Click the [Interrupt] cell and select an Interrupt setting from the drop-down list.

(4) When you use related components or enable code generation by clicking on the [ Generatecode ] icon
and change itto [ ¥ Generstecode ], the interrupts with specified vector or group will be used.

{5¢ *Smart_Configurator_ Example.scfg X = 8
= A=k
Interrupt configuration el —
Generate Code Generate Report
Interrupt vectors =
(e (1) b.
IADC_ENDI I x “ Interrupt \I
5 Vector Number Vector Table... Interrupt Interrupt request source Peripheral Group  Priority Status  Remarks

( ) 3 I 0x058 TAUO_ENDI3 v Interrupt when counting/ca... TAUO 3 Level 15 (low)

7 0x068 IRQ3 ernal pin interrupt 3 PORT 7 Level 15 (low) Used

1 0x078 IWDT_NMIUNDF errupt when counting/ca.. TAUOD 3 Level 15 (low)

15 0x088 KEV_INTKR D conversion end ADC12 7 Level 15 (low)

CAC MENDI .

19 0x098 SAUD_ENDI3 RT1 reception transfer e.. SAUD 3 Level 15 (low)

23 0x0A8 SAUO INTSRE1 KINT 7 Level 15 (low)

27 0x0B8 TAUO ENDI3 RT1 reception communic... SAUO 3 Level 15 (low)

31 0x0C8 TAUO MODES ENDI3 DT underflow IWDT 7 Level 15 (low)

(3) [aoc_enpi
DOC_DOPU
< >

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

Figure 4-54 Change Interrupt Vector Setting Example

46.4 Resolving Interrupt error

Use IRQ5 as example, when IRQ5 is used in interrupt component, but an interrupt error is shown in
“Configuration Problems” view. It means all interrupt vectors which can been used as IRQ5 have been
occupied.

% &

Software component configuration Generate Code Generate Report

I seELuny

Components =l ~
CJIRQ4 Falling edge No filter
4 I . Level 15 (low)
‘type filter text | IRQS setting
¥ f S—ta(rit:niric 2 Detection type |Falling edge ~  Digital filter No filter ~
- @& r bsp Priority |Level 15 (low) b
v Tg‘m:mm IRQS setting
:f Config_ICU - v CJIRQ6 Falling edge No filter o
< > z >

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

*_ Configuration Problems < 4 Search
6 errors, 0 warnings, O others

Description Type
v @ Interrupt (1 item)
I @ E04010004: PORT IRQ5 used by Config ICU is not allocated to any interrupt vector. I Interrupt

Figure 4-55 An interrupt is not allocated to any interrupt vector number
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To solve this error, please release an occupied vector by other components and select a vector number for
IRQS in [Interrupt] page using the following procedure:

(1) Change the filter to [interrupt].
(2) Input filter text (for e.g., IRQ5).

(3) Find the Peripheral you want to release.

. . rEJ =)
Interru pt conflguratlon Generate Code Generate Report
Interrupt vectors =
2 T | {1
( ) I‘\RQS I \&M Interrupt I &2
Vector Number  Vector Table Address Interrupt Interrupt request source Periphera Group Priority Status
5 0x060 IRQS(ELC_SWEVT... Softwareevent 1 (3) 5 Level 15 (low)  Used
< >
Overview Board | Clocks | System | Components | Pins | Interrupt

Figure 4-56 How to find the occupied Interrupt

(4) Right-clicking on ELC and then selecting the [ Generstecode 1icon changes the iconto [ — Generstecode ]
and disables code generation for the Code Generator configuration.

Components — 4+ Configure
I TR Output destination setting
type filter text Note: If all pins in PORT 1,2 are
Power management anc ~ [CJA/D conversion starts
5> Communications CIPORTI
(= D/A converter i
5> Comparator PORI2
= Timers DAD conversion starts
> /0 port —
/0 por — [ DA conversion starts
{5 Remote control signal re
(4) (= Others [[]32-bit interval timer
~ (= Event link controller
@ Config ELC Interrupt setting
T T + Generate code
@ Config ADC Output only initialization API
w (= Data transfer controlle Change resource
& Config DTC ® Remove
< 3
i2) Duplicate
Overview |Board Clocks |System|  Rename
{22 Configuration Problems > 4 Reset to default
26 errors, 0 warnings, 0 others + Add Configuration >

Figure 4-57 Disable the component
(5) The interrupt of ELC has been released.
(6) Click the [Interrupt] cell and select PORT_IRQ5 from the drop-down list.

(7) Generate Code again.

- ; i (S
Inte"upt conflguratlon (7) Generate Code [Generate Report
Interrupt vectors ]
‘\RQS % | Interrupt v
Vector Number  Vector Table Address Interrupt Interrupt request source Peripheral Group Priority (b) Status
5 0x060 ELC SWEVT1 v Software event 1 ELC 5 Level 15 (low)

(6) [\RE%S
LVD_LVD2

RTC ALM
IICT ENDI/ICT WUI

SAUO_ENDI1
SAUT_ENDIT
SAUT_INTSRE2
TAUO_ENDIS

< >

Overview Board Clocks System | Components | Pins | Interrupt

Figure 4-58 Release an occupied Interrupt

Note: If want to use ELC interrupt again, please start from step (1).
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5. Managing Conflicts

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

there are conflicts.

51 Resource Conflicts

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

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

¢ Smart_Configurator_ Example.scfg X

Software component configuration

I3

Components IR 2 | =

[

By 1 .

v (& Startup
v (= Generic
& rbsp
~ 5= Drivers
v & 1/O port
& Coofig PORT
v G2 A/D converter
@ Config ADC

_Config ADC dyplicate |

Configure

Overview Board Clocks System Components Pins Interrupt

%l

Generate Code Generate Report

= B

@

%4 Configuration Problems X | & Console
6 errors, 0 warnings, 0 others

Description

~ @ Peripheral (2 items)
@ E04010001: Peripheral A/D Converter
@ E04010001: Peripheral A/D Converter
v @ Pin (2 items)

y Search

Type

@ E04010005: Interrupt vector used by ADC_ Interrupt
© E04010005: Interrupt vector used by ADC_ Interrupt

usex Peripheral

usex Peripheral

@ E04010003: Pin used by ANIO in Config_AL Pin
© E04010003: Pin used by ANIO in Config_Al Pin

§ = 0O

Figure 5-1 Resource Conflicts
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5.2

Resolving Pin Conflicts

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

{5} *Smart_Configurator Example.scfg X = 08
o= <
Pin configuration ol =
Generate Code Generate Report
Software Components ¥ = |% &% Pin Function 2B R s
‘Tyué filter text type filter text (* = any string, ? = any character) ‘ All 37
v i v bsp Enabled Function Assignment Pin Number Direction Remarks
w rbsp | IRQO # Not assigned # Not assigned None
v & Ports 0__IRO1 #_Not assigned # Not assigned None
@ Config PORT I F ©RrQ 7 P303/CLKOUT/TI0A/TO04/SDAAO/RXDO, # 18 I Multiple pin r‘unc-l
5 A/D Converter o TRG TTOTRG 77 T
% Interval Timer O IRQ4 # Not assigned 7 Not assigned None
v I[“e"“p‘ Controller O IRQ5 7 Not assigned 7 Not assigned None
© Config_ICU O IRQ6 # Not assigned 7 Not assigned None
0O ra7 # Not assigned # Not assigned None
O N # Not assigned # Not assigned None

Pin Function Pin Number

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

Figure 5-2 Pin Conflicts

Detailed information regarding conflicts is displayed in the Configuration Problems view.

[%4 Configuration Problems X | 4 Search
3 errors, 0 warnings, 0 others
Description . Type
v @ Pin (3 items)
@ E04010003: Pin used by IRQ2 in Config_ICU conflicts with pin used by P303 in Config_PORT, pin used by P303 in Pin Allocator. Pin
@ E04010003: Pin used by P303 in Config_PORT conflicts with pin used by IRQ2 in Config_ICU, pin used by IRQ2 in Pin Allocator. Pin
@ EO05000010: Pin 18 cannot be used multiple times. Pin 18 is assigned to P303 and IRQ2. 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].

Figure 5-4 Resolving Pin Conflicts

Pin configuration

Software Components cl=FY "

Type filter text

v X rbsp
w rbsp
v & Ports
@ Config_PORT
X A/D Converter
2 Interval Timer
v X Interrupt Controller

& Config ICU
Assign all

Unassign all

Pin Function Pin Number

Overview Board Clocks | System Components Pins| Interrupt

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

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

6.1 Outputting Generated Source Code

%l
Output source files for the configured details by clicking on the [ =% (Generate Code)] button in the
Smart Configurator view.

12 Smart_Configurator Example.scfg X = 0

o =]

Generate Code | Generate Report

Software component configuration

Components 2y —| [+ Configure ®
£ i N Property "
type filter text v i Configurations
|

v & Startup = # Startup select - .

. # Flash Read Protection Access Control Reaister (FLRPROTAC) 7

v [ Generic < >
@ r_bsp

v (= Drivers v

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

Figure 6-1 Generating a Source File

The Smart Configurator generates source files in <ProjectDir>\src\smc_gen and updates the source files list
in the Project Explorer. If the Smart Configurator has already generated files, a backup copy of those files is
also generated (refer to chapter 8 Backing up Generated Source Code).

Note: If user put a self-created source file in smc_gen folder, it will be erased at time of generating source files.

2 =

{1 Project Explorer X =R g =]
v (5 Smart_Configurator_Example
4, Binaries
) Includes
v (2 src
v (= smc_gen
(& Config_ICU
@ general
& r_bsp
@ r_config
& r_pincfg
[€] Smart_Configurator_Example.c
L| linker_script.ld
(= HardwareDebug
(= output
= trash
{5¢ Smart_Configurator_Example.scfg
Smart_Configurator_Example HardwareDebug.launch

< >

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

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

{5 Project Explorer X = B ||{: Smart_Configurator Example.scfg X

= B8
8% Overview information %l i
v (5 Smart_Configurator_Example Generate Code Generate Report
i s T EY -
)l Includes What's New ]
v (2 src 1

Check out what's new in the latest
v (= smc_gen release.

(= Config_ICU

& general Product Documentation MCU Hardware

& r bsp User manual and release notes
(= r_config Application Notes
& r_pincfg Tool news
[£ Smart_Configurator_Example.c
[ linker_scriptd = Current Configuration
(& HardwareDebug Selected board/device: ROA02G0214CNE (ROM size: 128 KB, RAM size: 16 KB, Pin count: 48)
(= output
& trash Generated |location (PROJECT_LOC\): | src\smc_gen ‘I Edit...l
& Smart_Configurator_Example.scfg Selected components:
E| Smart Configurator_Example Hardv Component - Version Configuration
@ A/D Converter 1.0.0 Config_ADC(ADC: unused)
@ Board Support Packages. - v1.00 (r_bsp) 1.00 r_bsp(used)

@ Interrupt Controller 1.0.0 Config_ICU(ICU: used) v
< > Board | Clocks | System Components‘Pins Interrupt

Figure 6-3 Edit the Generated Code Location

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

B o x Q
Select folder for code generation: a5
&
~ (= Smart_Configrator_Example Lnerate Code Ger
v = sre
= sme_gen
— ﬁ
8 New Folder

Folder name:

[New_Folder

| T

€3 The selected folder is not empty I ‘

| New Folder... I oK Cancel | ig.

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

iy Project Explorer X = B ||{ Smart_Configurator_Example.scfg X = =
B Y 8 %
== ° | Overview information g =
v 2% Smart_Configurator_Example Generate Code Generate Report
. S e
i Binaries m 3 ”
il Includes s~ What's New Ed -
v (2 New Folder ‘\:.j// Check out what's new in the latest E
(& Config_ICU release. \ -4
(& general " 9,
& i b Product Documentation MCU Hardware
& r_config User manual and release notes
@ r_pincfg Application Notes
v (2 src Tool news
|€] Smart_Configurator_Example.c
[u) linker_scriptld « Current Configuration
(& HardwareDebug Selected board/device: ROAD2GO214CNE (ROM size: 128 KB, RAM size: 16 KB, Pin count: 48)
(> output . =
& trash Generated location (PRO)ECT_LOC\):I New_Folder I ‘ Edit...
{8} Smart_Configurator_Example.scfg Selected components:
| Smart Configurator Example Hardv Component . Version Configuration
@ A/D Converter 1.00 Config_ADC(ADC: unused)
© Board Support Packages. - v1.00 (r_bsp) 1.00 r_bsp(used)
@ Interrupt Controller 1.0.0 Config_ICU(ICU: used) v
< > || Overview Board | Clocks | System Components | Pins | Interrupt
Figure 6-5 New Generate Code Location
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6.3 Configuration of Generated Files and File Names

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

R_xxx indicates the names of Software Integration System Modules, “ConfigName” indicates the name of the
configuration formed by the component settings, and “Project name” indicates a project name set in the e?
studio.

smc_gen

general r_bsp r_pincfg r_config “ConfigName”

_ j L board D
r_cg_xxx.h Pin.h r_bsp_config.h “ConfigName”.c
n [e=tp DD
r_smc_entry.h = mcu Pin.c r_bsp_interrupt_ ‘ ConfigName"_user.c
j config.h - j

platform.h “ConfigName”.h

-

~_cg_macrodriver.h

|
Ly
|

readme.txt

bl

cg_userdefine.h

|
Lo

il

_Cg_XXX_Common_user.c

|
Lo

bl

—_Cg_XXX_common.c

|
Lo

bl

cg_xxx_common.h

_‘
o

g_systeminit.c

|
Ly

-

cg_interrupt_handlers.h

|
Lo

-

cg_inthandler.c

|
Ly

-

cg_vect_table.c

|
Lo

bl

smc_interrupt.c

r_smc_interrupt.h

N0 D

r_smc_cgc.h r_smc_cgc.c  r_smc_cgc_user.c

)

Figure 6-6 Configuration of Generated Files and File Names
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Folder File Description
general This folder is always generated.
It contains header files and source files commonly used by Code
Generator drivers of the same peripheral function.
r_cg_xxx.h(MNote1) 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.cN°) | The files contain common interrupt API of used peripherals.
r_cg_xxx_common.cMNote) This file is generated when related peripherals are used.
r_cg_xxx_common.hNote') This file is generated when related peripherals are used.
r_cg_interrupt_handlers.h This file includes all interrupt routine declaration. If no
configuration created, all interrupt routine is default routine; if
specific configuration is created, corresponding interrupt routine
declaration of this configuration will replace the default routine
declaration.
r_cg_inthandler.c This file includes all default interrupt routine definition.
r_cg_vect_table.c This file includes an interrupt vector table which includes all
interrupt routine entry address. if no configuration created, all
interrupt routine entry address is default; if specific configuration is
created, corresponding interrupt routine entry address of this
configuration will replace the default routine entry address.
r_smc_cgc.c This file is always generated.
It contains the initialization of clock sources other than the clock
source selected in the [Clocks] page.
r_smc_cgc.h This file is always generated.
This header file contains macro definitions to initialize clocks other
than the selected clock source.
r_smc_cgc_user.c This file contains functions to be added to R_CGC_Create.
User can add codes and functions in the dedicated user code
areas.
r_smc_interrupt.c This file is always generated.
It contains interrupt initialization (depending on hardware
specification).
r_smc_interrupt.h This file is always generated.
It contains the priority level of all interrupts that are configured in
the [Interrupts] tabbed page. User can use these macro definitions
in application codes.
r_bsp This folder is always generated.

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

- Initialization codes to start up the MCU before entering main ()
(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.
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Folder

File

Description

r_config

It contains configuration header files for the MCU package,
clocks, interrupts, and RISC-V MCU Software Integration
System drivers.

r_bsp_config.h

This file is always generated.

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

r_bsp_interrupt_config.h

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

r_pincfg

Pin.h

This file is always generated.
It is generated for supporting pin symbol and included in
smc_entry.h.

Pin.c

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

{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).

{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.

Notes: 1. xxx is the name of a peripheral function.
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6.4 Initializing Clocks

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

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

12¢ *Smart_Configurator_Example.scfg X = 0
% (=

Clocks configuration
Generate Code Generate Report

[ 74
4

CKOCRICKODIVIZA Oleci/Buzzer ouspuH(CLKOLT)

Fraguanc

:

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

Division Control Register (SCKDIVCR)

lock B PCLKB) Select (PCKB[2:0])

I #define BSP_CFG_PCLKB_DIV (O)I Generated value. Do not edit this manually *

Figure 6-7 Clocks Configuration and Generated Code in r_bsp_config.h

Folder File Macros/Functions Description
r_config r_bsp_config.h Macros related to These settings are generated by Smart Configurator
clocks 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 Smart
settings 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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6.5 Initializing Pins
Configurations in the [Pins] page are generated in some source files depending on driver’s requirements and
hardware specifications.

(1) Pininitialization for drivers with {ConfigName}
Pin functions are initialized in R_ConfigName_Create of the file \src\smc_gen\{ConfigName}{ConfigName}.c.

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

5¢ *Smart_Configurator_Example.scfg X S =]

=

Pin configuration > =
Generate Code Generate Report

Software Compon... [+ (= |% % Pin Function 2| 0| 2ued
|T‘. pe filter text | |type filter text (* = any string, ? = any character All v
v i rbsp Enabled Function Assignment Pin Number Direction Remarks

g w rbsp . TOO1 7 P102/TI01/TO01/SCLAO/SI20/SDA20/Rx # 29 o
v guare Wave R
'
< >

Pin Function Pin Number

Overview Board | Clocks System  Components  Pins | Interrupt

Figure 6-8 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.

(2) Reference to pin initialization codes

Refer to Pin.c in ¥src¥smc_gen¥r_pincfg folder for all peripheral pin functions used in the project (except
I/0O ports).

Folder File Function Driver | Description

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

6.6 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.
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i2¢ *Smart_Configurator_Example.scfg X = 0
Interrupt configuration &l <
Generate Code Generate Report
Interrupt vectors M
Type filter text ‘ Vector Number v
[——

Vector N... Vecto.. Interrupt Interrupt request source Peripheral Group | Priority I Status
0 0x04C  IRQO(PORT_IRQO) External pin interrupt 0 PORT 0 Level 15 (low)
1 0x050  IRQ1(TAUO_ENDIT) Interrupt when counting/capturing is completed ~ TAUO 1 Level 15 (low) Used
2 0x054 IRQ2(TAUO_ENDI2) Interrupt when counting/capturing is completed TAUO 2 Level 15 (low)
3 0x058  IRQ3(TAUO_ENDI3) Interrupt when counting/capturing is completed  TAUO 3 Level 15 (low)
4 0x05C IRQ4(TAUO_ENDI4) Interrupt when counting/capturing is completed TAUO 4 Level 15 (low)
5 0x060  IROS(TAUO ENDIS) Interruot when countina/caoturina is comoleted  TAUO 5 Level 15 (low) X

< >

Overview | Board | Clocks | System | Components | Pins | Interrupt
Figure 6-9 Interrupts Configuration in Interrupts View
Item Folder File Component type | Description
Priority {ConfigName} {ConfigNa | Code Generator It is initialized in R_ConfigName_Create of this
me}.c file. R_systeminit in r_cg_systeminit.c will call
this function before entering main () function.

7. Creating User Programs

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

7.1 Adding User 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 xxx. 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 user 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).
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/**********************************************************************************************
3k 3k 3k >k >k >k 3k %k 3k 3k >k >k ok ok 3k 3k %k >k >k %k >k >k %k kok

Pragma directive

3k 3k 3k >k >k >k 3k 3k 3k >k 3k >k 3k 3k 3k 3k 3k >k >k >k 3k ok 3k ok ok >k >k >k 3k 3k 3k 3k >k >k >k 3k 3k 3k 3k >k >k 3k 3k 3k 3k 3k >k >k >k 3k 3k 3k >k >k >k >k 3k 3k >k 3k >k >k >k 3k 3k 3k >k >k >k 3k 3k 3k 3k 3k >k >k >k 3k ok 3k >k >k %k >k 3k %k >k >k >k %k %k %k %k kok
************************/

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

/**********************************************************************************************
3k >k 3k >k 3k >k 3k 5k >k 5k >k 5k >k 5k >k 5k ok >k ok 3k ok >k sk k >k

Includes

3k >k 3k >k 3k >k 3k sk >k sk >k sk 3k sk >k sk ok sk ok 3k ok >k sk >k k ok 3k sk 3k sk 3k sk >k sk ok sk >k sk sk sk ok 3k ok >k sk ok 3k >k 3k sk 3k sk >k sk >k 3k >k 3k ok sk ok >k sk 3k sk >k sk ok sk >k 3k ok >k sk >k 3k >k 3k ok 3k ok >k sk >k sk >k ok >k sk ok kok sk ok ok
************************/

#include "r_cg_macrodriver.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 */

#include "r_cg_userdefine.h"

R K sk ok sk ok sk ok ok sk ok sk sk o ok sk sk s ok stk stk sk sk sk ok ko sk skl skt sk sk sk ok ok sk ok ok okt skl ok skok ok ok skok ok okok ok ok
3k 3k 3k 3k 3k 3k >k >k >k 3k 3k 5k >k >k >k 3k 3k ok ok >k kK kok ok

Global variables and functions

3k 3k 3k 3k 3k 5k >k >k >k 3k 3k ok >k >k >k 3k 3k 5k 5k 3k >k >k 3k 5k 5k ok >k >k 3k 3k ok 5k >k 3k >k 3k ok ok 3k 3k 3k 3k ok ok 3k >k >k 3k 3k 5k 3k 3k >k 3k 3k 5k 3k >k >k 3k 3k 5k 5k >k >k 3k 3k 5k ok >k >k >k >k Sk ok ok 3k >k >k sk 5k ok ok >k sk sk ok sk ok >k sk k ki ko
************************/

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

/**********************************************************************************************
3k >k 3k >k 3k >k 3k 5k >k 5k K 5k 3k 5k >k %k >k 3k 5k %k 5k >k k k >k

* Function Name: R_Config_ADC_Create_UserInit
* Description : This function adds user code after initializing the AD converter.
* Arguments : None

* Return Value : None
sk >k sk >k 3k ok 3k sk >k sk sk sk sk sk ok sk ok sk ok 3k ok >k sk >k sk ok 3k sk 3k sk sk sk >k sk sk sk sk sk sk sk ok 3k sk >k sk ok sk sk sk sk sk sk >k sk ok sk sk sk sk sk sk sk ok sk sk >k sk sk sk >k 3k sk >k sk >k sk >k sk ok sk sk >k sk >k ok sk ok sk sk ok skok ok ok

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

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 */

}

/**********************************************************************************************
3k sk >k >k sk sk sk ok >k >k sk ok sk k sk ok ok ok k 5k ok ok k ko k

* Function Name: r_Config_ADC_interrupt
* Description : This function is ADC_ENDI interrupt service routine.
* Arguments : None

* Return Value : None
3k >k 3k 3k 5k 3k >k >k >k 3k 3k 5k >k >k >k 3k 3k 5k 5k 3k >k >k sk 5k 5k ok >k >k sk 5k ok ok >k sk 3k 3k ok ok >k >k >k sk ok ok 3k 3k >k 3k sk ok 3k 3k >k sk sk sk ok >k >k sk ok sk ok >k >k sk sk sk ok >k >k Sk sk sk ok ok 3k Sk sk sk ok ok 3k >k sk sk ok ok ok sk sk k sk ok ok

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

void 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 */
R_ICU->IELSR15 &= OXFFFEFFFFU; /* clear ADC_ENDI interrupt flag */

/* Start user code for adding. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */
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/**********************************************************************************************
3k 3k 3k >k 5k 3k 3k >k >k >k 5k >k 3k %k %k %k >k ok %k %k %k k Kk k

* Function Name: r_Config_ADC_interrupt
* Description : This function is ADC_ENDI interrupt service routine.
* Arguments : None

* Return Value : None

3k >k 3k >k 5k 3k 3k 3k >k >k 5k ok 5k 3k 5k 3k ok sk 5k 3k 3k 5k >k >k ok 3k 3k %k %k >k >k 5k 5k 3k 5k %k >k >k 5k 5k 3k 3k %k >k >k 5k 3k 3k %k >k >k 5k 5k 3k %k %k >k >k >k 5k 3k %k %k >k 5k >k 5k %k %k 3k >k >k 3k 3k 3k %k >k >k >k 3k %k %k %k >k >k 5k >k 3k %k %k %k >k >k k >k
************************/

void 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 */
R_ICU->IELSR15 &= OXFFFEFFFFU; /* clear ADC_ENDI interrupt flag */

}

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

/* End user code. Do not edit comment generated here */
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7.2 Using Generated Code in User Application

To use the generated code of Code Generator, in the main function, call the functions generated and add
application codes.

Diver initialization functions (R_ConfigName_Create) including initialization of pins have been called in
R_Systeminit function of r_cg_systeminit.c by default. User just needs to add application codes to perform
operations that are driver-specific, for e.g., start (R_ConfigName_Start) and stop (R_ConfigName_Stop).

8 20231212 - Smart_Configurator_Example/src/Smart_Configurator_ Example.c - €* studio - O X
File Edit Source Refactor Mavigate Search Project RenesasViews Run Window Help
J®-R~ £~ Qv Q| BC/Cr+ | Smart Configurator
{1 Project Explorer - = O { Smart Configurato... €] Config REMC.c €| Config REMC_user.c ¢ *Smart Configurat.. X = O G MCU/MPU Pac.. (2) DeveloperAssi.. X = O
“ % Smart_Configurator_Example 2 @ * DISCLAIMER 3
i) Includes 12 ) o R_{Config_ADC}_Create I
g8 21 * File Name  : Smart_Configurator_Example.c _
& #include "r_smc_entry.h”
&> smc_gen

This AP function executes initialization

¢ Smart_Configurator_Example.c 28 int main(void); processing that is required before controlling
i linker_scriptid — . the ADC module.
& trash se ?t main(void)
smart_Configurator_Example.scfg = Remark: This API function is called from
- - 32 R Config ADC_Start(); S t
Smart_Configurater_Example HardwareDebug.launch 3 o —— RB_Systeminit before the main() function is
%) Developer Assistance " { executed
s ; add application code here (Syntax]
N return o; void R_{Config_ADC})_Create
— (void),
[Argument(s)]
None.

[Return value]
None.

R_{Config_ADC}_Start

v
< > < D il >

B Console x % b @ ™ O - 9~ = O [ Configuration Problems x | @ Smart Browser =]
Smart Configurator Output 0items

184006061 File generated:src\smc_gen\Config RENMC\Config REMC.c ~ | Description i)
MB4eeeee1: File generated:src)\smc_gen\Config REMC\Config REMC_user.c

MO4e00001: File generated:src\smc_gen\general\r_cg interrupt_handlers.h v

< > < >

0 items selected

Figure 7-1 Call Code Generator Functions

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 [ Gere=teReeet  (Generate Report)] button in the Smart
Configurator view. Two selections of output files are available (PDF, Text).

¢ Smart_Configurator_ Example.scfg X =g

c =2
L 5=

Overview information
Generate Code | Generate Report

"~

Overview

Get an overview of the features provided by Smart

figurator. icati
Cenfigurato Application Code

Videos
ntroduction to Smart Configurator Software Components

Browse related videos ‘ -
| Drivers
What's New ]

Check out what's new in the latest release.

Device Drivers

J01eINSIU0) Yews

Product Documentation MCU Hardware

User manual and release notes

Application Notes
Tool news
~ Current Configuration
Selected board/device: ROA02G0214CNE (ROM size: 128 KB, RAM size: 16 KB, Pin count: 48)
Generated location (PROJECT_LOC): | src\smc_gen Edit...
Selected components:
Component Version Configuration
@ A/D Converter 1.00 Config_ADC(ADC: used) v

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

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

ﬁ Smart Report O *

Generate report of configurations

Options

(®) Print all sections I
(O Print specific sections
[] Board

[ Clocks

[ System
Components

[m] Pins

[] Interrupt

Output as PDF Select Font...
[JOutput as text

|C:\Users\yang—xiaolin\e2_studio\worl-cspace\Smar‘t_Conﬁgurator_Example\output || Browse...

Figure 9-2 Dialog Box for Output of a Report (Example is selecting “Output as PDF”)
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9.2

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

A list of the configuration of pin functions and pin numbers (whichever is selected at the time) is output in
response to clicking on the [ &4 (Save the list to .csv file)] button on the [Pins] page of the Smart
Configurator view.

9.3

Pin configuration

4¢ Smart_Configurator_Example.scfg X

Hardware Resource +] - |%, s%  Pin Function

Generate Code Generate Report

&l

‘ Type filter text

‘t‘]‘pi— filter text (* = any string, ? = any character)

All

| Jz‘;iu'n
S

= 8

=

o\l
#¥ Resets
¥ Clock Generation Circuit
. Clock Frequency Accuracy
¥ Interrupt Controller Unit
$8 1/O Ports
2% Key Interrupt Function
%4 Timer Array Unit
%4 Realtime Clock
o Serial Array Unit
v o Serial Interface IICA
w' 1ICAD
wl 1ICA1
v #ff Serial Interface UARTA
' UARTAO
' UARTA1
#{# Remote Control Signal Rec
&% A/D Converter

>

~

v

100000000O0O000o0aO

Enabled Function

ANIO
AN
ANI2
ANI3
ANI4
ANIS
ANI6
ANI7
ANI18
ANIT9
AVCC
AVREFM
AVREFP
AVSS
CACREF
CLKAD

Assignment

Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned

0w W W W W W W W W W W W W W W W

Not assigned

PO02/AVREFP/ANIO

T N N T T T R N

Pin Number

48

Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned

Not assigned

Direction
I
None
None
None
None
None
None
None
None
None
None
None
None
None
None

None

Remarks ~

Pin Function Pin Number

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

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

Image of MCU/MPU Package (in png Format)

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

Figure 9-4 Outputting a Figure of MCU/MPU Package (in png Format)

&) MCU/MPU Package X

E-

Bl

v Legend

=)

RENESAS

R9AD2G021
R9AD2G0214CNE

[A) Assigned Function =

4 o

B tighiighted pin In-used pin

Connectivity [] Anslog rort [l Graphics [} Audio

B e

Others

warming pin  [[l] confiict pin System
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10. Developer Assistance

Developer assistance function will provide a virtual root node named "Developer Assistance" in project tree
when Smart Configurator selected in Project Generator.

Through "Developer Assistance" tree, user can navigate APl information in new Smart Configurator
[Developer Assist Browser] view for the added Code Generator components and user can drag and drop the

API template node to C/C++ editor during coding.

[89 20231212 - Smart_Configurator_Example/sre/Smart Canfiguratar_Example.c - o studic

- 8 X
File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help
PR e Q| RC/C++ i Smant Configurator
. Project bplorer = O | # Smart Configurator Examplescly (& Config REMCc (4 Config REMC userc |4 “Smart_Configurator_Example.c = 01 [ §) MCU/MPU Package () Developer Assist Browser = =]
~ 55 Smart_Configurator_Example %% DISCI ATHEQ R_{Config_ADC)_Set_ADChannel N
o) Includes
v g8 src .- figurator_Example.c|
= - API |nf0 na\“gate it "r_smc_et This API function selects analog input channel.
& i
& Smart Configurator_Example 8 int main(void); [Syntax]
il Hinker scriptid i
@ trash int main(void) MD_STATUS R_{Config_ADC}_Set_ADChannel
@8 Smant_Confiqurator_Examplesclg n_Fanéig_soc_stare) (e_sd_channel_{ channel);
$mart Configurator Example HardwareDebug Jaunch IArgumentis)]
(D) Developer Assistance IS ca
~w Config ADC WRATeTT] ~
@ void R Config ADC_Create{void) & { U0 Argument(s) Description
® void R_Config ADC_ Startivoid) 12 R .
® void R_Config ADC_Stopivoid) return @ [l @ ad_channel_t Analog input channel
® void R_Canfig ADC_Set_ OperationOnivoid) | | channel
g AL i
0D STATIS R ¢ e ad channel t channel) _
IR — Remark: Below is shown an example of the
® wid R D [)raq & D ro !! structure @_ad_channel_t channel (channel
® void R_Config ADC_Set_SnoozeOff{void) conditions).
® MD STATUS R_Config ADC Set TestChannel(e_test channel t channel)
® void R Config ADC Get Result 10DIt(uint16.1 * const bufer)
® void R_Config ADC Get Result_Bbit(uint8._t * const buffer) typadef enum
® void R_Config ADC_Get Result_12bitfuint 16.1* const buffer) ¢
® void R_Config_ADC_Create Userinit(void) q
® Usage example ADCHANNELO, ADCHANNEL1, ADCHANNELZ,
e Config_REMC ADCHANNEL3, ADCHANNEL4, ADCHANNELS
ADCHANNELS, ADCHANNEL?, ADCHANNELS.
ADCHANNELS, ADCHANNEL 10, ADCHANNEL 11
ADCHANNEL 12, ADCHANNEL13, ADCHANNEL 14,
ADCHANNEL 16 = 16U, ADCHANNEL 17, ADCHANNEL 18,
ADCHANNEL 19, ADCHANNEL20, ADCHANNEL21,
ADCHANNEL22, ADCHANNEL23, ADCHANNEL24,
ADCHANNEL25, ADCHANNEL26, ADTEMPERSENSORO
= 128U, ADINTERREFVOLT
}e_ad_channel_t:
[Return value]
Macro Description
' Console % bl @ ™ © ~ v = 0| Configuration Problems | @ Smart Brawser =0
Smart Configurator Dutput Oitems
Mai000001: File generated:ircismc_gen\Config REMC ~ || Description Type
H84060001: File generate Config REMC
H@4808001: File generated:src
13000001 re
HOOBEBO04 ! e
13000004 sre
19e0e0002: Code generation i .
& Call R Config ADC_Set ADChannel

Figure 10-1 APl info Navigate and Call API Drag&Drop

User can select text in [Developer Assist Browser] view and through "Copy" context menu to paste the Code
Generator component usage example code snippet to C/C++ editor.

|8 20231212 - Smart_ Configurator_Example/are/Smart_Configurator, Examplec - & studio
file Edit Source Refactor Navigate Search Project Renesas Views Run Window Help

[

Q
& MCU/MPU Package (7) Developer Assist Browser

FHC/Co+ ¥ Smant Configurator

X

exar
Config REMC

.

<

© Console
|Smart Configurator Output
64000001 File g

ted

ile generated:src £ n

e removed: src\sac_gen\r_config\r_bsp_interrupt_conig.h
ed:src\smc_gen\r o\ B

tion is successfu 90231212

: |~ Q-
L Project Explorer = = [ @ Smart Configurator Exampl. & Config REMCc 2 Config REMC user.c 3] *Smart_Configurator_Exam. =0
v 55 Smart Example [HarduarcDebug % DISCLAT
o Includes. 25t . F 1 t
«e« | (1) Usage example navigate ... i
g smc_gen| 1 uints_t a
o linker_scliptid extern uints_t adc_Interrupt_flag;
L
B Smart_Configurator_Example sclg Sty sindn(Vadd)
Smart_Conflgurator_ Example HardwareDebug launch B int madn(void)
v w Config ADC '-lﬂlflnﬂ"'m o
® void R Config ADC_Create(void) 4 (t;n;x.l_AD( Sut. op {onon().
® void R Config ADC_ Start{void) Il:conhg_ux:su:( s ‘ [
 void R Config ADC_Stop(void) | vhile(adc_tnterrupt_flag 1= 10); 1
® void R Config ADC_Set_ OperationOn(void) R_Config ADC_Get_Result_8Sbit(adc_data);
® void R Config ADC_Set OperationOff{void) R_Config ADC_Stop ();
® MD SJATUS R Config ADC Set ADChannei(e_ad_channel_t chan L&:‘M‘iL‘f_s_ﬂ_z"i_ﬂolD"_();_ =y
@ MD_SJATUS R_Config ADC Set_TestChannelfe_test channel t che
® void R Config ADC_Get_Result_8bit(uint8 t * const buffer) - }

Usage example

This is an example for getting the 8-bit A'D conversion result
mainc

#include r_smc_entry h*

uint8_t adc_datal1) = {0)

extem uint8_t ade_interrupt_flag:

int main(void);

_ @cCopy&Paste

dc_interrupt fiag = 0U;

|
‘\

[ Start comparator 0 °

R Config ADC_Set OperationOni
R Config ADC_Start (
hile(adc_Interrupt flag 1= 1U}]}

g ADC_Get Result bit(adc_data
R_Config ADC_Stop (

‘onfig ADC_Set_OperationOfi(

“i"
§E N
H g

Config_ADC_user.c
I* Start user code for global. Do not edit comment generated here */
wint8_t adc_interrupt_flag;
I* End user code. Do not edit comment generated here */

static void _near r_Config_ADC_interrupt(void)

Al

03 | &5 Configuration Problems | @ Smart Browser
Oitems

Description

Type

Figure 10-2 Usage Example Copy&Paste
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11. User Code Protection Feature for Smart Configurator Code Generation
Component

This feature empowers users to insert codes to any location in the generated codes by utilizing the specific
tags, as shown in Figure 11-1. After the next code generation, the inserted user codes will be protected and
automatically merged into the generated files.

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

11.1  Specific Tags for the User Code Protection Feature

When using the user code protection feature, please insert /* Start user code */ and /* End user code */ as
shown in Figure 11-1 and add the user codes between these tags. If the specific tags do not match exactly,
the inserted user code will not be protected after the code generation.

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

/* End user code */

Figure 11-1 Specific Tags for User Code Protection Feature

11.2 Examples of Using User Code Protection Feature to Add New User Code

void R _Config ADC Create(void)

1 {

R_M

7]

TP->MSTPCRD_b.MSTPD16 =
->clicintie34 b.IE =

void R _Config ADC_Create(void)

{

R_MSTP->MSTPCRD_b.MSTPD16é =
R_CLIC->clicintie34 b.IE =

>clicintctl34 = _OF INT_PRIORITY 15;: * =
= _C3_INT_VECTOR MODE;

AD_OPERMODE_SELECT | _00_AD_COM
AD_TRIGGER _SOFTWARE | _00_AD_PX
AD NEGATIVE VSS | _00_AD_AREA M
LUE ;

|
4

R_ADC120->ADM2 &= _3F_AD POSITIVE CLEAR; * cleay R_Al
R_ADC120->ADM2 |= _00_AD_POSITIVE VCC; * set thg R A

3F_AD POSITIVE_CLEAR;

00_AD_POSITIVE_VCC: * set

R _Config ADC Create_UserInit():; R_Config ADC Create_UserInit();
} -}

Figure 11-2 shows an example of adding new user code into the Create API of A/D Converter module by
using the specific tags shown in Figure 11-1. After updating the configuration in the A/D Converter GUI and
re-generating the codes, the inserted user codes will be automatically merged into the newly generated file.
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void R_Config ADC_Create(void)
H {
R_MSTP->MSTPCRD_b.MSTPD16 =
void R _Config ADC Create(void) E—ggc;;;iggizt253qu'lﬁ e o
iR _ICU- = : /
= /* Set INTAD priority */
R_MSTP->MSTPCRD_b.MSTPD16 = 0U;
Ry o e e ol R_CLIC->clicintctl34 = _OF_INT_PRIORITY_15;
R:ICU—>IELSR15 Lo NYFFFEFEEE i o = + ADC FNDT i_gréék_.;;clxclncaccrsii = C3 INT VECTOR MODE:; /*
INTAD p ~ . :
R_ICU->I
r_cic->cuscin{  INSErted the user code -1 User codes will automatically be
: | /* set B
R_CLIC->clicin H H 4 1 1
. ! R_PFS->]
s zvommrenie| With the specific tags L merged into the new generated file
R JCURIELORIS v = R_PFS->PO0ZEFS_B.FDR =
/ AN10:pins ) R_PFS->P002PFS_b.ASEL =
R_PF5->P002PFS_b.PMR = 0U; /% St EFM pin */
R_PFS->PO02PFS_b.PCR = R_PFS->PO03PFS_b.EMR =
R_PFS->P002PFS_b.PDR = 0U; R PFS->PO03PFS b.PCR =
R_PFS->P002PFS_b.ASEL = 1U; R PFS->PO03PFS b.PDR =
R_ADC120->ADMO = _00_AD OPERMODE_SELECT | _00_AD_ CON R PFS->PO03PFS b.ASEL = 17;
R_ADC120->ADM1 = 00_AD TRIGGER SOFTWARE | _00_AD_Pg R_ADC120->ADMO = _00_AD_OPERMODE_SELECT | _00_AD_CONVERSION CL
R_ADC120->ADM2 = _00_AD NEGATIVE V5SS | _00_AD AREA N R_ADC120->ADM1 = _00_AD TRIGGER SOFTWARE | _00_AD PCLKB_BETWEE]
R_ADC120->ADUL = _FF_AD_ADUL_VALUE; R_ADC120->ADM2 = _20_AD NEGATIVE AVREFM | _00_AD AREA MODE_1 |
R_ADC120->ADLL = _00_AD ADLL VALUE:; R_ADC120->ADUL = _FF_AD ADUL VALUE;
R_ADC120->ADS 00 AD INPUT_CHANNEL O R_ADC120->ADLL = _00_AD ADLL VALUE;
/ S s *f R _ADCI2O0_>AD. 20 AR TNPUT CHANNEL 0;
R_ADC120->AWC = 0U; /* Start /
/* End user c R_ADC120->AWC
/* End user code */
R_ADC120->ADM2 &= _3F_AD POSITIVE CLEAR: R_ADC120->ADM2 &= _3F_AD_POSITIVE_CLEAR;
R_ADC120->ADM2 |= _00_AD POSITIVE_VCC; R_ADC120->ADM2 |= _00_AD_POSITIVE_VCC:
R _Config ADC_Create_ UserInit(): R _Config ADC Create_UserInit():
} -}

Figure 11-2 User Code Protection with Auto Merge
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11.3 What to Do When Merge Conflict Occurs

11.3.1 What is Merge Conflict

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

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

in Figure 11-3 The Merge Conflict Message Outputted in the Smart Configurator Console.

& Console X
Smart Configurator Output

s Bl UTeus ST s BT ECTIC

M@3000002: File generated:

c gen\gener

M@3080002: File generated:

c_gen\genera

M@4000001: File generated: c_gen\Cor

MO4000001: File generated: c_gen\Cor

M@4000001: File generated:

c_gen\Con

user.c

c_gen\general\r ¢

M@4000001: File generated:
M@4000001: File generated:

c_gen\general\r

handlers.h

cg vect table.c

M@5000012: File generated:

c_gen\r pincfg\Pin.c

MeO000RR4: File removed
M@3000004: File modified:src

_gen\r_config\r_|
smc_gen\r config\r

interrupt_config.h
interrupt config.h

Mo@eeeees: The above files highlighted in red c

have user code merge conflicts, please open the file and resolve the conflict manually
MOBOPBR02: Code generation is successful:C:\Users\yang-xiaolin\e2 studio\11@2\Smart Configurator Example\src\smc gen

Figure 11-3 The Merge Conflict Message Outputted in the Smart Configurator Console

User can click the conflicted file in the console message to open the File Compare view and then can resolve

the conflict as next chapter 11.3.2 Steps for Resolving the Merge Conflict described.
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11.3.2

Steps for Resolving the Merge Conflict
User can follow the steps below to solve the merge conflicts.

(1) Click on the conflicting file in the console to open the “File Compare” view (Figure 11-4 Code before

Resolving Conflict).

(2) Click on “Copy Current Change from Left to Right” (Figure 11-4 Code before Resolving Conflict).

{5} Smart_Configurator Example.scfg g Conﬁg_RTC.c(l)l £° *File Compare X I S e
<} C Compare
v [c® Translation Unit
e® R_Config RTC Create
45 C Compare Viewer ME R B | & % 4R
Existing code New code ’
62 R_CLIC->clicintctl2@ = _@F_INT_PRIORITY_15; 6 * Set TRTCCK */ Am
R_CLIC->clicintattr2@ = _C3_INT_VECTOR_MODE; R_RTC->RTCC@ = _@@_RTC_CLK_32KHZ;
R_ICU->IELSR1 &= OxFFFFFFEQU; /* Set 12-/24-hou tem and period of Constant-period
R_ICU->IELSR1 |= @x@5U; * set value of RTC_ALM OR_PRD i R_RTC->RTCC@ |= (_20_RTC_RTCIHZ_ENABLE | _@@_RTC_12HOUR
* Set fRTCCK * /* Set real-time clock initial value */
R_RTC->RTCCO = _@@_RTC_CLK_32KHZ; R_RTC->SEC = _@@_RTC_COUNTER_SEC;
8 * Set 12-/24-hour tem and period of Constant-period int R_RTC->MIN = _@@_RTC_COUNTER_MIN;
R_RTC->RTCCO |= (_@@_RTC_RTCIHZ DISABLE | _@@_RTC_12HOUR_MO R_RTC->HOUR = _32_RTC_COUNTER_HOUR;
¢ /* Start user code */ R_RTC->WEEK = _@6_RTC_COUNTER_WEEK;
71 R_PFS->P1@5PFS_b.PDR = 1U; 5 R_RTC->DAY = _@1_RTC_COUNTER_DAY;
72 /* End user code */ (2) R_RTC->MONTH = _@1_RTC_COUNTER_MONTH;
3 77 R_RTC->YEAR = _8@_RTC_COUNTER_YEAR;
74 R_Config RTC_Create_UserInit(); /* Set alarm detect function */
75}
/* Alarm functior ing */
78 : R_Config_RTC_Start R_RTC->ALARMWM = _@@_RTC_ALARM_MIN;
Description : This function enables the real-time clock. R_RTC->ALARMWH = _32 RTC_ALARM_HOUR;
Arguments : None R_RTC->ALARMWW = _@1 RTC_ALARM_WEEK;
Return Value : None * Set RTCIHZ pin */
............................................................ R_PFS->P10SPFS_b.PMR = 0U;
oid R_Config_RTC_Start(void) R_PFS->P1@5PFS_b.PSEL = @x1BU;
R_PFS->P1@5PFS_b.PMR = 1U;
85 R_ICU->IELSR1 &= @xFFFEFFFFU; clear RTC_ALF R_PFS->P1@5PFS_b.PDR = 1U;
85 R_CLIC->clicintie20_b.IE = 1U; * enable RTC_A R_RTC->RTCCO |= (_@@_RTC_RTCI1HZ_DISABLE | _@@_RTC_12HOU
87 * Enable RTC clock o ion *
/R R RTC->RTCCA h.RTCF = 11 R Canfig RTC Create llserTnit(): Y.
< > >
& Console X
Smart Configurator Output
FMU500000Z: F1l€ generatea:srC\smc gen\generaiir SMC CEC USer.c
MO40000P01: File generated:src\smc gen\Config RTC\Config RTC.h (l)
@1: File 3 gen\Config RTC\Config RTC.c |
MB4000001: File gen\Config RTC\Config RTC user.c
M@4000001: File gen\general\r cg interrupt handlers.h
M04000001: File gen\general\r cg vect table.c

Figure 11-4 Code before Resolving Conflict

(3) Move user codes to the place you want to use (Figure 11-5 Code after Applying “Copy Current Change

from Left to Right”
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{8} Smart_Configurator_Example.scfg

L] Config_RTC.c
> C Compare

[¢® Translation Unit
@ R_Config RTC Create

{5 C Compare Viewer £

Existing code
61 R_ICU->IELSR1 &= @xFFFEFFFFU; * clear RTC_ALM
R_CLIC->clicintctl2e = _OF_INT_PRIORITY_15;
R_CLIC->clicintattr2e =
: R_ICU->IELSR1 &= @xFFFFFFEQU;
65 R_ICU->IELSR1 |- exesu; - set

_C3_INT_VECTOR_MODE; * set

*File Compare X

alue of RTC_ALF
Set fRTCCK
R RT( >RTCC@ = _0@_RTC_CLK_32KHZ;
Set 12-/24-hour system and period of Const eriod int
S oo 20miilz C1HZ DISABLE | _00_| RTC 12}0;“ MO

/* Start user code */
R_PFS->P105PFS_b.PDR = 1U;

[= Fod ucac coda =)

4  R_Config RTC_Create_UserInit()\

void R Confxg_RTC Start(void)

84 {

5 R_ICU->IELSR1 &= @xFFFEFFFFU;
R_t (LI( >(licintie29 b.IE

MER B R

New code

Set fRTCCK

R_RTC->RTCCO =

_B@_RTC_CLK 32KNZ,

Constant-pe

= 0

4

90_RTC_1

- -time clock
R_RTC->SEC = _00_RTC_COUNTER SEC;
R_RTC->MIN = _@@_RTC_COUNTER_MIN;
R_RTC->HOUR = _32_RTC_COUNTER_HOUR;
R_RTC->WEEK = _@6_RTC_COUNTER_WEEK;
R_RTC->DAY = _@1_RTC_COUNTER_DAY;
R_RTC->MONTH = _@1_RTC_COUNTER_MONTH;
R_RTC->YEAR = _80_RTC_COUNTER YEAR;
Set alarm ¢ function
R_RTC->RTCC1_b.WALE = @U;
R_RTC->RTCC1 b.KALIE = 6U;
larm func o se 24
R_RTC >ALARMAM = _0@_RTC_ALARM_MIN;
R_RTC->ALARMWH = _32_RTC_ALARM_HOUR;
R_RTC->ALARMWW = _@1_RTC_ALARM_WEEK;
/* Set RTCIHZ pin *
R_PFS->P1@5PFS_b.PMR = @U;
R_PFS->P1@5PFS_b.PSEL = @x1BU;
R_PFS->P105PFS_b.PMR = 1U;
R_PFS->P1@5PFS_b.PDR = 1U;
R_RTC->RTCC@ |= (_@@_RTC_RTCIHZ_DISABLE |

/™ dra, L =ar code
R_PFS->p1ac™

2HOUR

(§) mMove aser cod

('D

R_Config_RTC_Create_UserInit();

Figure 11-5 Code after Applying “Copy Current Change from Left to Right”
(4) Save the modified code (Figure 11-6 Code after Moving and Saving).

B4~

<
B Console X
MosvvvvuL

Ma4000080.
M@4000001 :

‘() Project Explorer X

&5 Smart_Configurator Example ||

Smart Configurator Output

riie generatea:
1: File generated
File generated:src\smc

v Q-

= 0O | {8 Smart_Configurator_Example.scfg ¢ Config RTC.c

g || & ¢ Compare
[€® Translation Unit
e® R_Config RTC Create

) C Compare Viewer

Existing code
R_CLIC->clicintctl2e =
R_CLIC->clicintattr2e =
R_ICU->IELSR1 &= OxFFFFFFEQU;

R _ICU->IELSR1 |= @x@5U; * set value of
et fRTCCK *
R RTC- )RYCCB =

_@F_INT_PRIORITY_15;

ae RTC_CLK_32KHZ;

od of Con

_C3_INT_VECTOR_MODE;

R_RTC- >nT(ca |= ( ) TC_t R'rcmz DISABLE I
/* Start user code */
R_PFS->P18SPFS_b.POR = 1U;

/* End user code */

nt-period interrupt
_0_RTC_12HOUR_MODE | _©

@ |New code
* Set fRTCCK
R_RTC->RTCCO =

Y(lHZ ENABLE |
* Start user de *
R PFS >PIGSPFS b. PDR = 1

_08_RTC_COUNTER_SEC;
—00_RTC_COUNTER_MIN;
_32_RTC_COUNTER_HOUR;

R_| RT( )SE( -

R_Config_RTC_Create_UserInit();

33 void R_Config RTC_Start(void)

R_ICU->IELSR1 &= OXFFFEFFFFU;
R_CLIC- »chunneze b IE = 1U;
RTC o peration *

R_| RT( )RTCCO b. RT(E = IU,

|2 Configuration Problems

SFC\SWE gen\general
c\smc_gen\Config RTC vaf
geh\Config RTC\Conf

RTC.h
RTC.c

> R_RTC->MIN =
6 R_RTC->HOUR =
7 R_RTC->WEEK = _06_RTC_COUNTER_WEEK;
78 R_RTC->DAY = _B1_RTC_COUNTER_DAY;
79 R_RTC->MONTH = _@1_RTC_COUNTER_MONTH;
R_RTC->YEAR = _B0_RTC_COUNTER _VEAR;

R_RTC->RTCC1 b WALE = ou;
R_RTC- >RTCCI b.WALIE = BU;

_00_RTC_ALARM_MIN;
_32_RTC_ALARM_HOUR;
~@1_RTC_ALARM_WEEK;

R_RTC->ALARMAM =
86 R_RTC->ALARMWH =
87 R RTC- >ALARM

) R_PFS->P10SPFS_b.PMR = 0U;
)@ R_PFS->P10SPFS_b.PSEL = @x18U;
91 R_PFS->P10SPFS_b.PMR = 1U;
92 R_PFS->P1@5PFS_b.POR = 1U;
) R_RTC->RTCCO |= (_0@_RTC_RTC1HZ_DISABLE
R_RTC->RTCCO [= (T@@ RTC_RTCIHZ DISABLE

o nt-p inter
~00_RTC_12HOUR_MODE |

_00_RTC_12HOUR_MODE

2@_RTC_12HOUR_MODE

R Canfio BTF Create llearTnit(\:

Figure 11-6 Code after Moving and Saving

User can also resolve the conflict by editing the code in the right panel directly.

Note: After conflict resolved, if click the confliction message, it still can open [File Compare] view.
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12. Help

Refer to the help system from the e2 studio menu for detailed information on the Smart Configurator. If
selected from Help menu, it will prompt out the Help dialog window, it shows all Help topics content.

File Edit Search  Project

(& [% ][] [ o

Mavigate

=

[f5 Project Explorer 3 =Y

=

Renesas Views

v = B & smart

E waorkspace - Smart_Configurator_Example/Smart_Configurator_Example.scfg - & studio

Show Contextual Help

Run  Window Help
“ | | [£7] Smart_Configurator @ Welcome
I (7) Help Contents I
0 Search

Figure 12-1 Help Menu

7
The help system can also be activated from the [Overview] page by clicking b button. If selected from
this page, it will open a Help panel in the current GUI view, it is specially pointing to Smart Configurator

portion in Help content.

& Smart_Configurator_Examplescfg

Overview information
+ General Information

Overview
Get an overview of the features provided by Smart Configurator.

Videos

Introduction to Smart Configurator
Browse related videos

What's New

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

Product Documentation

User's Guide

Tool news

~ Current Configuration
Selected board/device: ROAD2G0214CNE (ROM size: 128 KB, RAM size: 16 KB, Pin count: 48)
Generated location (PROJECT LOCV): [src\sme_gen

Overview Board Clocks System Components Pins Interrupt

Application Code

Edit...

MCU Hardware

=8

%l ]
Generate Code Generatﬁ/
~

P
-

J10jeinsyuo) Yews

[T telp < @
Contents 4 Search =8 Related Topics Ll Bookmarks

& Index

Smart Configurator

Smart Configurator is a User Interface that combines the

modules.
See also:

1 1. Overview

B 2. Creating a Project
B 3.Operating the Smart Configurator
1 4. Setting of Peripheral Modules

5. Managing Conflicts
1 6. Generating Source Code
1 7.Creating User Programs
1 8. Backing up Generated Source Code
1 9. Generating Reports

] 10. Developer Assistance

Generation Component
1 12. Help

13. Documents for Reference

functionalities of Code Generator and FIT Configurator which imports,
configures and generates different types of drivers and middleware

1 11. User Code Protection Feature for Smart Configurator Cod

Wl

More results:

Figure 12-2 Smart Configurator Quick Start inform

In both ways to check Help information, the whole Help contents is the same.
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13. Documents for Reference
User’'s Manual: Hardware
Obtain the latest version of the manual from the Renesas Electronics website.

Technical Update/Technical News
Obtain the latest information from the Renesas Electronics website.

User’s Manual: Development Environment
e2 studio Integrated Development Environment User’s Manual: Getting Started Guide (R20UT4374)
Smart Configurator User’'s Manual: RISC-V MCU API Reference (R20UT5385)

(Obtain the latest version from the Renesas Electronics website.)
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

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

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

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

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

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

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

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

become possible.
5. Clock signals

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

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

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

input level is fixed, and also in the transition period when the input level passes through the area between V. (Max.) and 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.

(Notel)

(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.
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