LENESAS APPLICATION NOTE

RISC-V MCU Smart Configurator R20ANO731ECOL01
User’s Guide: IAREW, SEGGER Embedded Studio Apr.22.24

Introduction

This application note describes the basic usage of the RISC-V MCU Smart Configurator (hereafter called the
Smart Configurator), and the procedure for importing its output files to IAR Embedded Workbench and
SEGGER Embedded Studio.

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

e |IAR Embedded Workbench for RISC-V V3.30.1 and later
e SEGGER Embedded Studio 8.10 and later
e RISC-V Smart Configurator V1.1.0 and later

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

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 RISC-V MCU Smart Configurator (hereafter called the
Smart Configurator), and the procedure for importing its output files to IAR Embedded Workbench /
SEGGER Embedded Studio.

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

1.2 Features

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

1.3 Software Components

The Smart Configurator supports three types of software components: Code Generator, Graphical
Configurator, and 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.
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2. Installing and Uninstalling the Smart Configurator
2.1 Installing the Smart Configurator

Download the Smart Configurator from the URL below.
https://www.renesas.com/software-tool/risc-v-smart-configurator

After activating the installer, install the Smart Configurator by following the procedure of the installer. User
will require administrator privileges to do this.

2.2 Uninstalling the Smart Configurator

To uninstall the Smart Configurator, please select “Smart Configurator for RISC-V MCU” from [Apps &
features] in the control panel.
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3. Operating the Smart Configurator

3.1 Procedure for Operations

Figure 3-1 Operating Procedure, shows the procedure for generating IAR / SEGGER Embedded Studio
related files using Smart Configurator and loading it into IAR Embedded Workbench / SEGGER Embedded
Studio. For the operation of IAR Embedded Workbench / SEGGER Embedded Studio, refer to relevant
document of IAR / SEGGER Embedded Studio.

(ré Operations in the Smart Configuration N\ Operations in the )

> IAR Embedded Workbench,
( Starting the Smart Configurator ) E SEGGER Embedded Studio

Refer to ‘3.2 Starting the Smart
+ Configurator

( Creating and loading a configuration file )

Refer to ‘3.3 Creating and Loading a
< Configuration File

( Setting of peripheral modules )

Refer to ‘4 Setting of Peripheral
vy Modules’

Setting pins )

Refer to ‘4.5 Pin SettingsPin Settings

v

Setting of interrupts )

Refer to ‘4.6 Interrupt Settings’
\ 4

N\ N\ ()

Generating source code )

Refer to ‘6 Generating Source Code’

¥

Loading generated files in IDE )

Refer to ‘7 Loading Generated Files in
| Integrated Development Environment

’--t -------------------- ‘\' ( Creating the user program )

Refer to ‘8 Creating User Programs’

Building )

Refer to ‘11 Generating Reports’ v

( Execution and debugging )
\_ RN _J

Figure 3-1 Operating Procedure
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3.2 Starting the Smart Configurator

Select [Smart Configurator for RISC-V MCU Vx.x.x] of [Renesas Electronics Smart Configurator] from the

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

Note: Please replace Vx.x.x with user’s version.

RENESAS

rémart Configurator

Fie Window Help &

= B | [t McUPackage Lt

2 Console 21 * 9= 7 B |/[5 configurstion Prodlems 21
N conseles to display at this time. 0 tems
Description

Figure 3-2 Starting of Smart Configurator
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3.3 Creating and Loading a Configuration File

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

3.3.1 Creating a New Smart Configurator Configuration File

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

(1) In [Platform:] panel, select the Device or Board.
(2) In[Toolchain:] panel, select the toolchain.
To use the IAR compiler, select [IAR RISC-V Toolchain].
To use the SEGGER compiler, select [SEGGER RISC-V Toolchain].
To use the LLVM compiler, select [LLVM for RISC-V Toolchain].
(3) In [File name:], enter the file name.
(4) Confirm [Location:], To change the location, please click [Browse] and select the save destination.
Note:

For IAR RISC-V Toolchain, the *.eww, *.ewp, *.ewd, main.c and buildinfo.ipcf files will be generated to this location
after clicking “Generate Code” button. The *.eww, *.ewp, *.ewd and main.c files will be generated only for the first-
time code generation, while the buildinfo.ipcf file will be generated always for each time code generation.

For SEGGER RISC-V Toolchain, the *_MemoryMap.xml, SEGGER_Flash_RV32.icf, *. emProject, main.c files will
be generated to this location after clicking “Generate Code” button. The * MemoryMap.xml,
SEGGER_Flash_RV32.icf and main.c files will be generated only for the first-time code generation, while the *.
emProject file will be generated always for each time code generation.

(5) Click [Next] to select the project template.
“Bare Metal — Blinky” is available for selected Board in step (1).

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

G New Smart Configuration File [m] X

G New Smart Configuration File O X
Smart Configuration Settings

Select platform and toolchain settings for the new configuration file Smart Configuration Settings

Choose a project template for the new configuration file

Category: RISC-V MCU &7 " -
d%r - > Project template selectlm(s)
Platform:; Toolchain: ( )
[type filter text > IAR RISC-V Toolchain R 2eieta M (nimal
I SEGGER RISC-V Toolchain ® 4‘} Bare metal project that includes BSP. This project will initialize clocks,
Board N pins, drivers and the C runtime environment.
~ Device BE1LLVM for RISC-V Toolchain
v G021 _ Bare Metal - Blinky
G021 - 16pin @] % Bare metal project that includes BSP and will blink LED if available. This
G021 - 24pin project will initialize clocks, pins, drivers and C runtime environment.
G021 - 32pin
v G021 - 48pin
ROA02G0214CNE

Download more boards...
ROM size: 128 KB, RAM size: 16 KB, Pin count: 48 ‘

File name: |Smart Configuration Examplel (3) ‘

Location: |C:/Users/yang-xiaolin/smartconfigurato r/workspace(4) ‘ Browse...

(6)
< Ba(k(s)l Next > Il Finish | Cancel Next > Cancel

Figure 3-3 Create a Configuration File

(7) Add driver component, configure the setting, generate code, and save the project.
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3.3.2

Opening an Existing Configuration File

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

box. Select the (*. scfg) file and click [Open].

i Local Disk (C:)

=¥ Network

]

IE Open X
« v P » ThisPC » Local Disk (C:) » smartconfigurator » workspace v O Search workspace p=l
Organize + Mew folder ~ [ o
= Pictures ~ Name - Date modified Type Size
B vigeos | Smart_Configuratr_ Example.scfg 10/15/2012 1:31 PM SCFG File 1KB

~ | Smart Configuration files

File name: | Smart_Cenfigurator_Example.scfg

~

Cancel

Figure 3-4 Opening an Existing Configuration File
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3.4

Window

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

shown in Figure 3-5, Main Window.

Overview Board Clocks System Components Pins interrupt

(9]

—— ()

©) @)
/ o m /

- General Information

Overview
Get an gverview of the features provided by Smart Configurator

Videos
What's New
Check out what's new in the latest release.

- Current Configuration

ice: ROAD2GO214CNE (ROM size: 128 KB, RAM size: 16
[PROJECT LOCY: ssclsme_gen

Companent Version  Configuration
©Board Support Packages. - v100. 100 1 bsplused)

K8, Pin count: 48)
Edit

Generate Code Generate Repar

/

(©)

& Configuration Probilems.
Oitems
Description Type

(6)

/

@
&)
3
4
®)
(6)

Menu bar

Main toolbar

Smart Configurator view
MCU/MPU Package view

Console view

Configuration Problems view

Figure 3-5 Main Window
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3.41 Main Menu

File Window Help

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

Table 3-1. Main Menu ltems

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

= ey
:IJl—"

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

Table 3-2. Toolbar Buttons and Related Menu ltems

Toolbar button Related menu item
n| [File]—[New]
i} [File]—[Open]
=) [File]—[Save]

R20AN0731EC0101 Rev.1.0.1
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343 Smart Configurator View

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

% Smart_Configuration_Example.scfg » B
¥ %l =
Overview information Generate Code Generate Report
- General Information D A
Overview
Get an overview of the features provided by Application Code -
Smart Configurator. p— n e >
aTtware Lomponents q-
Videos el [{CY
g J = | '
Introduction to Smart Configurator HISS _ =+
Browse related videos i
=}
What's New MCU Hardware N
Check out what's new in the latest release.
= Current Configuration
Selected board/device: ROAD2G0214CNE (ROM size: 128 KB, RAM size: 16 KB, Pin count; 48)
Generated location (PROJECT _LOCV): srchsme_gen Edit...
Selected components:
Component . Version Configuration
@ Board Support Packages. - v1.00.. 1.00 r_bsp(used)
W
Overview Board Clocks System Components Pins Interrupt
Figure 3-6 Smart Configurator View
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344 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 Setting” 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.

& MCUMPU Package -0
B »
R9A02G021
R9A02G0214CNE
[T . weirge [ comtiars o [l T ety [ Anseo ; oo -
Figure 3-7 MCU/MPU Package View
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345 Console View
The Console view displays details of changes to the configuration made in the Smart Configurator or
MCU/MPU Package view.

E Console &2 =X |= ) - i=<j > = O
Smart Configurator Qutput
Maseperel: Pin 3 is assigned to PCLBUZ@ ~

M@sepes@l: Pin 117 is assigned to ANIG@

Figure 3-8 Console View

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

|2 Configuration Problems &3 :f:o
|40 errors, 0 warnings, 2 others
Description Type

@ Interrupt (5 items)

@ Peripheral (7 items)

@ Pin (26 items)

@ Setting (4 items)

Figure 3-9 Configuration Problems View
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4. Setting of Peripheral Modules

User can select peripheral modules from the Smart Configurator view.

4.1 Board Setting

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

411 Selecting the Device
Click on the [ [ .. |] button to select a device.

) Smart_Configurator_Example.scfg = 40
o
Device selection el o
Generate Code Generate Report

Device selection By e

Board: |Custom User Board w

Device: | R7TF101GLGxFB D

Download more boards...

OverviewIBaard lCIocI-cs System | Components | Pins | Interrupt

Figure 4-1 Selecting the Device

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

The following message is displayed when changing the device. For each button operation, refer to "Table
4-1 Device Change Confirmation Operation List".

Do you want to continue?

!E Confirm device change % || @ Confirm device change X
= N Changing the device will refresh all configurations. i ~ ) 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?

Yes Ne 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 continueote*1)

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

ContinueNote*1)

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

Cancel|(Note*1)

It does not change the device.

Note *1: Smart Configurator view is marked with dirty *.
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412 Selecting the Board

Click onthe [ 7] to select a board from the list. After board selection, the pins, clock and system setting will
be automatically configured according to board connection.

Device selection

Device selection

smart_Configuration_Examplescfg » -

Generate Code Generate Report

Board: |Cust0m User Board

UI

Device: ROAD2G0214CNE

Download more boards

O\.-en.rilocks System Compaonents Pins Interrupt

Figure 4-3 Selecting the Board

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

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

e Frequency of the subsystem clock
e Target device

e On-chip debug operation setting and emulator setting

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

G Confirm device change X

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

Do you want to continue?

Continue Cancel

Save and continue

Figure 4-4 Confirm Board Change

Table 4-2. Board Change Confirmation Operation List

Button

Operation explanation

Save and continue

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

Continue Changes to the selected device without saving the current configuration contents to
the configuration file.
Cancel It does not change the device.
Note: Depending on the board selected, the device will change, Device change is not reflected to the device

(microcontroller) of IAR project.
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413 Exporting Board Settings

The board settings can be exported for later reference. Follow the procedure below to export the board

settings.

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

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

Smart_Configuration_Example.scfg =

Device selection

Device selection

Board: Custom User Board v
Device: R9AD2G0214CNE

Download more boards

Overview Board Clocks System Components Pins Interrupt

Generate Code Generate Report

(1)_‘9

Figure 4-5 Exporting Board Settings (bdf Format)

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

(1) Click on the [I?\"=TI (Import board setting)] button and select a desired bdf file.

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

Smart_Configuration_Example.scfg =
Device selection
Device selection

Board: Custom User Board ™
Device: ROA02G0214CNE  (2) D

Download more boards

Overview Board Clocks System Components Pins Interrupt

Generate Code Generate Report

(@) B_

Figure 4-6 Importing Board Settings (bdf Format)

Once a board setting file is imported, the added board is also displayed in the board selection menu of other

projects for the same device group.
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4.2 Clock Settings

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 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.

Clocks configuration ic
Generate Code Generate Report

(2]
(1) —
| (4) ™ o
| T
‘ 4)
|
(1)
A\ N s
-

Owerview | Board System | Components | Pins | Interrupt

Figure 4-7 [Clocks] Page
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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.

# *Smart_Configuration_Example.scfg x ~ B | 5 MCU/MPU Package x - B
-1 #» 1] ad [ Assigned Functi.. =
System ) ] & <
configuration  Generate Code Generate Report |
~ On-chip debug setting
Debug interface setting
O Unused
R9A02G021
R9A02G0214CNE
< > |-
Overview Board Clocks|System|Components Pins| ™ » Legend
& Console x S bl = B v o v = 3 4 Configuration Problems x ¥ § = 0O
Smart Configurator Output 0 items
Meseeeeel: Pin 15 is assigned to TCKC Description - T
MB5eeeeel: Pin 16 is assigned to TMSC

Figure 4-8 Smart Configurator [System] Page Setting
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4.4 Software 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.

4%t Smart_Configurator Example.scfg = d
% =

Software component configuration
Generate Code Generate Report

Components By 2 -] [ Configure -

Tree view for components

£ %

type filter text

“ [= Startup
v = Generic

& rbsp

< >
Overview | Board | Clocks System Pins | Interrupt

Figure 4-9 [Components] Page

441 Switching Between the Component View and Hardware View

The Smart Configurator provides two tree view: Component View and Hardware View. Please 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[ {# (Hardware View)] icon. The tree view will display the components in a hardware
resource hierarchy.

Components

1) (2)
%

type filter text |

|EK
L.

v = Startup
v = Generic

Figure 4-10 Switching to the Hardware View
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442 Adding a Software Component
The Smart Configurator provides two methods for adding a new component:

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

isr}Smart_Configurator_Example.scfg P4 = 8

Software component configuration &l =
Generate Code Generate Report

Components —| [/ Configure (€3]

51t “E]

type filter text |

 [= Startup
v [= Generic
& rbsp

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

Figure 4-11 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 o X
Software Component Selection
Select component from those available in list dj
Category |All v
Function | All v
Fiter |
~ Short Name: Type Versi.. ~
a-2. &m a-3 [ Yo
Board Support Packages. - v1.00 rbsp RISC-V MCU S...  1.00
# Comparator Code Generator  1.0.0
H D/A Converter Code Generator  1.0.0
# Delay Counter Code Generator  1.0.0
# Divider Function Code Generator  1.0.0
# External Event Counter Code Generator  1.0.0
R 1IC Communication (Master mode) Code Generator  1.0.0
B IIC Communication (Slave mode) Code Generator  1.0.0
R Input Pulse Interval/Period Measure... Code Generator  1.0.0
# Input Signal High-/Low-Leve| Width ... Code Generator  1.0.0
# Interrupt Controller Code Generator  1.0.0
# Interval Timer Code Generator  1.0.0
H# 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.

Douwnload RISC-V MCU Software Integration System modules

Configure general seftings...

a-4,
e [ v o=

Figure 4-12 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].

6 New Component [m} X

Add new configuration for selected component '|:I:[

A/D Converter

a-b.

Configuration name: || Config ADC
Resource: a_6' ADC ~

a-7

'(?)' < Back MNext = Cancel

Figure 4-13 Adding a Component

To add a component on Hardware Tree directly, please use the following procedure:
b-1. Clickonthe [ f£? (Hardware View Menu)] icon. The tree will display in a hardware resource hierarchy.

b-2. Double-click on a hardware resource node (for e.g., A/D Converter) to open the [New Component]
dialog box.

b-3. Select a component from the list (for e.g., A/D Converter) to add a new configuration.

b-4. Follow the same procedure as above “adding a component by clicking adding icon” step a-3 to a-7.

File Window Help 8 New Component O x ‘

&
Software Component Selection ‘f =
= *Smart_Configuration Exé Select component from those available in list & MCU/MPU ...

Software componen| wport | »
All
Components @i % - ~ =

bl

type filter text

Filter

32-bit Interval Time faTRaTaTe) Short Name Type Versi..

Realtime CIOCkb-E #A/D Converter Code Generat.. 100 12

Watchdog Timer
Independent Watcl
Serial Array Unit Int
Serial Interface 1ICA
Serial Interface UAF
alals Show only latest version

Description

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

Comparator

< >
Configure general settings.
Overview Board Clocks Sy * Legend

G Console - o
Smart Configurator Qutput |
Mesgee@el: File genera

Medg@eael: File generd 5 Next > Cancel

Me4eepeel: File gener e —= .

Me4ee@Re1: File generated:src)\smc gen\generallr cg ir

Me4eeeedl: File generated: smc_gen\general\r_cg v

Me4e80@81: File generated: \smc_gen\general\r_cg s\

Me4peeRel: File generated:src)\smc gen\generallr cg ac

Me4ee0@d1: File generated:src)\smc_gen'\general\r cg ac™

< » < >

Figure 4-14 Adding a Code Generator Component to the Hardware View
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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.

Components

Biy = [+

2
£ 1 ¢

type filter text

v = Startup
v = Generic
& rbsp

v = Drivers

w = Timers
) [ Conrmrc ]
& Config TAUD O
w Config TKBO TKB1
& Config TRDO TRD1
w = ASD converter

& Config ADC

Components iy g =

2
g 1 ? ]

type filter text ‘

W = Startup
w = Generic
& rbsp
w (= Drivers
v = Timers
(V)| & Config_RTC
| & Config TAUO 0
w Config TKBO TKB1

& Config TRDO TRD1
w = AD converter

([ & config abc |

Figure 4-15 Removing a Software Component or Multiple Components

The selected software components will be removed from the Components tree.
To delete the source files previously generated for the removed components from the IAR Embedded

Workbench project tree, click [Fil (Generate Code)] icon.
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443 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 figures show an example.

Select [10 bits] under [Resolution setting].

Select [Software trigger no wait mode] under [Trigger mode setting].
Select [ANIQ] for [A/D channel selection].

Select [2112/PCLKB] for [Conversion time].

® 2 0 T 9o

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
i 6| (=]
Software component configuration -
Generate Code Generate Report
Components P | -] [+ Configure ® ~
£ B Comparator operation setting
|*:,-'pe filter text | @ Stop () Operation
v [= Startup Resolution setting
~ [= Generic (2) a. @ 10 bits (8 bits (12 bits
-
& r5sp VREF(+) setting
+ = Drivers | vef ‘
v & 1/O port ® Ve () AVREFP nternal reference voltage
& Config_PORT VREF(-) setting
v = A/D converter @ Vss (O AVREFM

0 vy

(2) D. I (®) Software trigger no wait mode I

(O 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
(O One-shot select mode (O One-shot scan mode
A/D channel selection (2) C. I ANIO VI

Conversion time setting

Conversion time mode Narmal 1 ~

Conversion time (2) d. [[r12pcix8 J @

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

M Ranaratac an intarcnt ramoact (AN ERID whan AR = AT R ~c AT < ARCE R

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

Figure 4-16 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 [  Genestecede ] icon and change itto [ ¥ Generate code |,
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444

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 3 g4 = Configure
B B Clock setting
|t“,-'pe filter text Operation clock
¥ = Startup Clock source
w = Generic
& rbsp Operation mode setting
~ = Drivers ® Higher 8 bits
(‘i% 'I'_l.mcersr TRl Interval timer setting

+~  Generate code

Output only initialization API
@)

# Remove

Hﬁ Duplicate

Rename

Reset to default

+ Add Configuration b

Figure 4-17 Changing the Resource

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

Q Resource Selection a X

Resource Selection

Select resource from those available in the list

Operation: | 8 bit count mode

Resource: | TAUO3

©)

(4
@ < Back Finish Cancel

Figure 4-18

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].

S Resource Selection O X

Configuration setting selection

Configuration setting list
)
6 Confirm setting for resource changel@ Use setting belowlo Use default
( ) Setting Value Portable  ~

Operation clock CKD2 Yes
Clock source fCLKy2 Yes
Operation mode setting Higher 8 bits Yes
Interval value (higher 8 bits) 10 Yes
Interval unit us Yes
Interval value (lower 8 bits) 10 Yes
Interval unit us Yes v

< >

(8)
Next = Cancel

Figure 4-19 Checking the Settings of the New Resource

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

{5} *Smart_Configurator_Example.scfg X = 0

icl &

Software component configuration
Generate Code Generate Report

Components B A =l Clock setting A
Operation clock CKO02 ~
£ 1 b =
Clock source PCLKB/2 v (Clock frequency: 24000 kHz)

type filter text

Operation mode settin
v (= Startup P 9
v = Generic (® Higher 8 bits O Lower 8 bits (O Higher and lower 8 bits
@ rbsp

: Interval timer setting
™ (= Drivers

v @& Timers Interval value (higher 8 bits) 10 ps ~ (Actual value: 10)
& Config_TAUO 1 10 ps

v & /O port Generates TAUO ENDI3 when counting is started
@& Config_PORT - -

v (= A/D converter Interrupt setting
@ Config_ADC End of timer channel 3 count, generate an interrup)

Level 15 (low)

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

Priority Level 15 (low) v
< > .
Overview | Board | Clocks | System | Components | Pins | Interrupt
Figure 4-20 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).

Components 21 3 =| Configure

£5 B = Clock setting
type filter text | Operation clock
v [= Startup Clock source
v = Generic
& rbsp Operation mode setting
W = Drivers (® Higher 8 bits

w = Timers

= Interval timer setting
9) " Config TAUO 1

+~ Generate code
Output only initialization AP|

Change resource

# Remove
IE‘£| Duplicate
(10)

Reset to default

+ Add Configuration H

Figure 4-21 Renaming the Configuration

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

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

(2) 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 T

Select component from those available in list

Category All v
Function |All v
Filter |

Components Sh(z. Type Versi... A

(2 -‘RmD Converter ) ode Generato 1.00

& Board Support Packages. - v1.10§r_bsp 1.10

# Comparator Code Generator 1.00

#D/A Converter Code Generator 1.0.0

# Data Transfer Controller Code Generator 101

# Delay Counter Code Generator 100

& Divider Function Code Generator 100

# Event Link Controller Code Generator 100

# External Event Counter Code Generator 100

#11C Communication (Master m... Code Generator 1.01 v
[+] Show only latest version
Description

Dependencies : None A

The r_bsp package provides a foundation for code to be built on top of. It provides startup
roda indafinac_and ME1Linfarmatinn fnr diffarant hnarde Thara ara 2 fnldare that maba un

Download RISC-V MCU Software Integration System modules

Configure general settings..

®)
? < Back Next > Cancel

Figure 4-22 Adding RISC-V MCU Software Integration System Module
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446

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.

& *sma rt_Configurator_Example.scfg 22

Software component configuration

= 8
%l =

Generate Code Generate Report

Compo... -] [¥] Configure @
S " Property Value A
v & starup # Start up select Enable (use BSP startup)

. # Control of invalid memory access detection Disable
v = Generic .
% rls # RAM guard space(GRAMO-1 Disabled
- I Change version... wt function(GPORT) Disabled
unction(GINT) Disabled
# Remove . . .
»ck control function, voltage detector, and RAM parity erro Disabled
Reset to default .
) Disables
Download and import sample projects ons by Code Generator/Smart Configurator Enable
# APl functions disable Enable
# Parameter check enable Enable

#t Setting for starting the high-speed on-chip oscillator at the times of release from STOP mc High-speed

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

Figure 4-23 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 m} x

Version Selection

Select available version

Compaonent name: “’_bsp ‘

Current version: 1.00 ‘

Available versions: | 1.01 ~ I

< Back MNext = Finish Cancel

Figure 4-24 Select Version of BSP Component

(5) By version change, a list of setting items to be changed is displayed. Confirm that there is no problem
and click the [Finishl].
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& Change Version O

Setting Overview

The following settings will be added or removed

bes

Setting Status

There are no differences

Figure 4-25 Confirm Setting Change Item

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

G Change Version

l Caonfirm to change version and proceed to generate code

Figure 4-26 Confirm Version Change

(7) The BSP component version is changed, and code generation is executed automatically.
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447 Export Component Configuration
The current configuration can be exported as *.xml file by clicking on the [H”I (Export Configuration)] button
on the [Components] tabbed page.

Components Pﬂg =|

£ 1 %

type filter text |

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

Figure 4-27 Export Configuration (xml format)

4438 Import Component Configuration
Click on the [Iﬁ (Import Configuration)] button and select an exported xml file will import component
configuration.

Components @ =

£ 1 %

type filter text ‘

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

Figure 4-28 Import Configuration (xml format)
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449 Configure General Setting of the Component

The general setting of the component, such as code generation component settings, dependency settings
and location settings, can be configured inside the [Preferences] dialog.

If you want to change the settings, please click the [Configure general settings...] link on the [Software
Component Selection] page displayed in the [New Component] dialog (Figure 4-12) and display the
[Preferences] dialog. Or click “Preferences” of “Window” in Main Menu.

Preferences O X

‘type filter text ‘ Component

Help

Module Download D ceiiliee .
 Smart Configurator [V] Enable Backup settings

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

MCU/MPU Package Appearance Code Generator component settings
Pin E i

in Errors/Warnings API function output: Output all API functions according to the setting v
API code style: Value with macro description v

FIT(RX) / SIS(RL78 / RISC-V MCU) component settings

Code generation behavior: Re-generate all component files v
Dependency settings

Change these options to control how a component is added

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

Location settings
Location settings have moved to the Module Download page

Restore Defaults Apply

Apply and Close Cancel

Figure 4-29 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 4-30 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:l Re-generate all component files
Dependency settings Update configuration files
Figure 4-31 [Coegeeration behavior] Change
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3. To only generate initialization API function, please change to [Output only initialization API function]
option in below figure. So that only void R_{ConfigurationName}_Create (void), void
R_{ConfigurationName}_Create_Userlnit (void) in *.h *, *c * are generated. If user change 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

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

Figure 4-32 [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 e 1% B Configure
Sei % W Comparator operation setting
type filter text ‘ (® Stop
v & Startup Resolution setting
v & Generic ® 10 bits
@ r_bsp X
& Drivers VREF(+) setting
~ = A/D converter @VCC
« Config ADC VIREF() cottina
v __Generate code
l Output anlx initialization API I
Change resource
% Remove
2 Duplicate
Rename
Reset to default
+ Add Configuration >

Figure 4-33 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

[API code style: l Value with macro description v
Value with macro description
AL SIS(I?L78.) I Va_lue vgithout ma(ro__description (rgyv HEX)

Figure 4-34 [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 check the revision history of the module and its dependencies and do not need to
change the module used, please ignore this warning. To clear this warning, please 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 o
) ) | Do not check for dependent component
Location settings Ignore if dependent component is newer
Specify location of comp Strict check for dependent component
Figure 4-35 [Checking dependency] Change
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45

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.

{5f *Smart_Configurator_Example.scfg X !
Pin configuration %l &
Generate Code Generate Report
Hardware Resource 4 = |% s% Pin Function A ‘ E\ L) ‘ 2 e
‘T;pe filter text ‘ |T‘J'DE filter text (* = any string, ? = any character) | All e
-!; All ~ Enabled Function Assignment Pin Number Direction Remarks e
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Figure 4-36 [Pins] Page ([Pin Function])

When you select 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.

45¢ *Smart_Configurator_Example.scfg X = O
Pin configuration © =
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Pin Number H & 2es
[q«pe filter text (* = any string, ? = any character) } All v
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2 XT2 XT2 # xT2 v O - XT2
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¢ vsyavss s |<m :
5 VCC/AVCC vcC Not assigned 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/S121/SDA21 P205 Not assigned None PMOD1
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12 P307 P307 Not assigned  None PMOD2
13 P203/MD MD Not assigned  None MD
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18 P303/CLKOUT/TI04/TO04/SDAAD/RxDO/IRQ2 RxDO Not assigned None JlinkOB
19 P304/S0O01/KR00 P304 Not assigned  None ARDUIM ¥
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Pin Fundionl Pin Number I
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Figure 4-37 [Pins] Page ([Pin Number])
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451 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.

39¢ *Smart_Configurator_Example.scfg X = g
Pin configuration o) =
( ) Generate Code Generate Report
Software Compone.. [+ [— ,3 Pin Function (5) E M| &3 ed
Type filter text ‘ ":,-DE- filter text (* = any string, ? = any character All v
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"
v & A/D Converter IRQ3 |7 r201/1RQ3 7 |
. v (cnﬂg._ADC O IRQ4 7 Not assigned 7 Not assigned None
v & Interval Timer O IRQ5 # Not assigned # Not assigned None
&/ Config_TAUO_1 O IRQ6 # Not assigned # Not assigned None
o e
Z)-ﬁ pi.Controller O IRQ7 # Not assigned # Not assigned None
& Config ICU 0O Nwi # Not assigned # Not assigned None
< >
Pin Function Pin Number
Overview | Board | Clocks | System | Components | Pins | Interrupt

Figure 4-38 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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452 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/MP(Jf)duge X = e
- ) Assigned Function ~
RENESAS
RIAD2G021
RIA02G0214CNE

¥ Legend 43
B tighiighted pin In-used pin warning pin [} Conflict pin system [l Timer Connectivity [l] Analog port [} Grophics
e o O

Figure 4-39 Assigning Pins Using the MCU/MPU Package View

R20ANO0731EC0101 Rev.1.0.1

Apr.22.24

RENESAS

Page 36 of 73



RISC-V MCU Smart Configurator

User's Guide: IAREW, SEGGER Embedded Studio

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.

o))
O]
®)

function.

Select “Jump to Pin Number”.

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

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

Software Compon...
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Pin configuration

+ = |% 5 Pin Function

icl =
Generate Code Generate Report

DN HIE ed

Type filter text | |:,-pe filter text (* = any string, 7 = any character) | Al r
v & rbsp Enabled Fumnction Assignment Pin Mumber Direction Remarks =
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. @ Config TAOL1 O IRCE # Mot assigned # Mot assigned Mo Clear comments
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@ Config ICU O MM # Mot assigned # Mot assigned Mg Unassign selected pins w
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Pin Function Pin Mumber
Overview | Board | Clacks S\-slem.tamponents Ping | Irmterrupt
% *Smart_Configurator_Example.scfg X = 8
Pin configuration el —
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Pin Number | B | &1 e
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Pin Function Pin Number
Overview Board | Clocks | System | Components | Pins | Interrupt
Figure 4-40 Jump to Pin Number
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454 Exporting pin settings
The pin settings can be exported for later reference. Follow the procedure below to export the pin settings.

(1) Click on the [Iﬁ (Export 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 -
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< >
Pin Function Pin Number
Overview Board Clocks | System | Components |Pins | Interrupt

Figure 4-41 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.

45.5 Importing pin settings

To import pin settings into the current project, click on the [I\"'Q (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.

1%¢ *Smart_Configurator_Example.scfg X = 0
Pin configuration & =
Generate Code Generate Report
Software Compon.. '+ || |% % Pin Function 2| =] )
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< >

Pin Function Pin Number
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Figure 4-42 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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456 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
Exporting 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 (2) = 8 |
g Assign default board pins stz Code Generaie Report || LI ) *_'1 oard Function
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%) ANI9 | —y——
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0O ANNg MD igned None »
< > < = pees | >
Pin Function Pin Number P100 e 3
Overview| Board | Clocks | System | Compenents |Ping i) P » Legend

Flgure 4-43 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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457

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.
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Figure 4-44 Filter for [Pin Function] Page
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Figure 4-45 Filter for [Pin Number] Page
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458 Pin Errors/Warnings setting

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

[FG Preferences [} X
‘type filter text | Pin Errors/Warnings Crovd
Hel
v Sm:rt Configurator R flict
Component Multiple functions are assigned in one pin number Error v
i MPLI Package ~ No Pin Allocation
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 v
~ Board Mismatch
Pin assignment does not match the board suggested pin assignment Warning v
< > Restore Defaults Apply

Apply and Close Cancel

Figure 4-46 Pin Errors/Warnings Settings at Preferences

Example: Change “No Software” setting from “Info” to “Error”
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Pin Function Pin Number
Overview | Board | Clocks | System | Components | Pins| Interrupt bl agand
2% Configuration Problems e
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-

@ Pin (3 items)
© 105000012: There is no software configuration using ANI3. Plesce ignore this message if you intend to handle the pin initialisation separately. Pin

Figure 4-47 Change “No Software” Setting from “Info” to “Error”

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.
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o I
Interrupt configuration ol e
Generate Code Generate Report
Interrupt vectors used
T 2
| Type filter text Vector Number v
Vector Number Vector Table... Interrupt Interrupt request source Peripheral Group  Priority Status | Remarks
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Figure 4-48 Show used interrupts

461 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.
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3 0x058 IRQ3(TAUO_ENDI3)  Interrupt when counting/ca... TAUO 3 te‘"’: i
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< Level 13 >
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Overview Board Clocks System  Components plns Level 15 (low)
Figure 4-49 Change the interrupt priority level
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462 Interrupt Filter Feature

By specifying the filter range on the [Interrupts] page, user can find interrupt more easily.
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Overview | Board | Clocks | System | Components | Pins | Interrupt

Figure 4-50 Filter for [Interrupts] Page

46.3 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 ] and disables code generation for the
Code Generator configuration.
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Figure 4-51 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 [ ¥ Genestecode ], the interrupts with specified vector or group will be used.
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Figure 4-52 Change Interrupt Vector Setting Example

464 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.

o

- o D -
Software component configuration (Gerierats Cride Generaiz Report
R4 seLund
Components =N = 2
[IrRQ4 Detection type |Falling edge Digital filter |No filter
~h fx: 3 " iority |Level 15 (low)

Vtype filter text

IRQ5 setting
v (= Generic IRQ5 Detection type Falling edge Digital filter No filter
w1 bp Priority Level 15 (low) v
v 3> Drivers i
v 7 Interrupt IRQ6 setting
g Config ICU < [JIrRQ6 Detection type |Falling edge Digital filter FNGTIER
= - ’
< > 2 )

Overview Board  Clocks | System Components Pins| Interrupt

[:._ Configuration Problems X
26 errors, 0 warnings, 0 others

Description Type
v @ Interrupt (1 item)
IO E04010004: PORT_IRQ5 used by Config_ICU is not allocated to any interrupt vector. I Interrupt

Figure 4-53 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.

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

(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.

. . “EJ &
Interru pt conflguratlon Generate Code Generate Report
Interrupt vectors (1) =l

(2)|IRQ5 | x| [interrupt | ~

Vector Number Vector Table Address Interrupt Interrupt request source Periphera Group Priority Status

5 0x060 IRQ5(ELC SWEVT... Software event 1 ( ELC 5 Level 15 (low) Used

< >

Overview | Board Clocks | System | Components Pins | Interrupt

Components — + Configure

5 = Output destination setting
type filter text te: If all pins in PORT 1,2 are
Power management anc A ASD conversion starts

& Communications

N

PORT1
(> DfA converter h

& Comparator PORT2

&= Timers DAD conversion starts
> 1/0 port

! | DAT conversion starts
{5 Remote control signal re

= Others.

(& Event link (ontre(l4)

& Config_ELC

32-bit interval timer

~ & A/D comverter
@ Config ADC DUTPUT only hiTahzation API
w (= Data transfer controlle Change resource
& Config DTC ® Remove
< ] Duplicate
Overview |Board Clocks |System|  Rename
{22 Configuration Problems > 4 Reset to default
26 errors, 0 warnings, 0 others + Add Configuration >
Int t configurati 7 © -
nterrupt configuration ( ) Generate Code [senerate Report
Interrupt vectors [l
‘\RQS % | Interrupt ~
Vector Number  Vector Table Address Interrupt Interrupt request source Peripheral Group Priority (5) Status
5 0x060 ELC_SWEVT1 v Software event 1 ELC 5 Level 15 (low)
IRQS5
(6) [POR;T RQ5 ]
RTC_ALM
IICT_ENDI/IICT WUI
SAUO_ENDI1
SAUT_ENDI
SAUT_INTSRE2
TAUO_ENDI5
< >
Overview | Board Clocks | System | Components Pins Interrupt

Figure 4-54 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 user add a component or configuring a pin or interrupt may cause problems in terms of resource
conflict and missing dependency modules. This information will be displayed in the Configuration Problems
view. User can refer to the displayed information to fix the conflict issues and generate code even if there are

conflicts.

5.1 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.

= a

¢ Smart_Configurator_ Example.scfg X
E.j

Software component configuration =
Generate Code Generate Report

@

Components B 5 -| + Configure

B 1 .

v (& Startup
v (= Generic
@ rbsp
v g Drivers
v & 1O port
& Config PORT

v §= A/D converter
@ Config ADC

a_Config ADC dyplicate |

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

§ = 0O

%, Configuration Problems X | B Console| 4" Search
6 errors, 0 warnings, 0 others
Description ’ Type +
@ E04010005: Interrupt vector used by ADC_ Interrupt
@ E04010005: Interrupt vector used by ADC_ Interrupt
~ @ Peripheral (2 items)
@ E04010001: Peripheral A/D Converter usec Peripheral
@ E04010001: Peripheral A/D Converter usec Peripheral
w @ Pin (2 items)
@ E04010003: Pin used by ANIO in Config_AL Pin
@ ED4010003: Pin used by ANIO in Config_AL Pin

Figure 5-1 Resource Conflicts

R20ANO0731EC0101 Rev.1.0.1 Page 46 of 73

Apr.22.24 RENESAS



RISC-V MCU Smart Configurator

User's Guide: IAREW, SEGGER Embedded Studio

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 = B8
o
Pin configuration o) =
Generate Code Generate Report
Software Components # = |% &% Pin Function 2 H R e
‘Tyue filter text type filter text (* = any string, ? = any character) ‘ All v
v i rbsp Enabled Function Assignment Pin Number Direction Remarks
w rbsp 0 I1RQO 7 Not assigned # Not assigned None
v & Ports 0 IRQ1 7 Not assigned # Not assigned None
@ Config PORT [B @Rk 7 P303/CLKOUT/TIO4/TO04/SDAAQ/RXDO, # 18 I Muttiple pin func] |
-,!—‘_ A/D Converter 1| 13001 T eIOTRG 77 T
% Interval Timer O IRQ4 7 Not assigned 7 Not assigned None
v I[“em"p‘ Controller O IRQS 7 Not assigned 7 Not assigned None
@ Config_ICU O IRQ6 # Not assigned # Not assigned None
O IrQ7 7 Not assigned # Not assigned None
O NMm 7 Not assigned # Not assigned None
< >

Pin Function Pin Number

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

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

Figure 5-2 Pin Conflicts

[2¢ Configuration Problems X | 4 Search
3 errors, 0 warnings, 0 others

Description

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.
@ E04010003: Pin used by P303 in Config_PORT conflicts with pin used by IRQ2 in Config_ICU, pin used by IRQ2 in Pin Allocator.
@ E05000010: Pin 18 cannot be used multiple times. Pin 18 is assigned to P303 and IRQ2.

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].

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

Pin configuration

Software Components CRER T L

Type filter text

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

@ Config ICU
Assign all

Unassign all

Pin Function Pin Number

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

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

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

6.1 Generating Source Code File

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

& *Smart_Configurator_Example.scfg &2 = 0
%l &

Generate Code |Generate Report

Software component configuration

Components -] |7 Configure ~

£t " . Port selection PORT2
|t,-'pe filter text |

~
v [ Startup . [JApply to all
v [= Generic
@ rbsp Unused n Out B
o hd & -

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

Figure 6-1 Generating a Source File

The Smart Configurator generates the source files in <ProjectDir>\src\smc_gen and IAR / SEGGER
Embedded Studio related files in save location (refer to 3.3.1 Creating a New Smart Configurator
Configuration File). If user's Smart Configurator has already generated a file, a backup copy of that file is
also generated (refer to the chapter 9 Backing up Generated Source Code).
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6.2 Configuration of Generated Files and File Names

Figure 6-2 Configuration of Generated Files and File Names, shows the folders and files output by the Smart
Configurator. Function main () is included in main.c which is generated when clicking “Generated Code” in
the Smart Configurator.

r_xxx indicates the names of Software Integration System Modules, “ConfigName” indicates the name of the
configuration formed by the component settings and “ProjectName” indicates a project name set in the Smart
Configurator.

workspace
|
| | | 1 | 1
O 0 D O 0
“ProjectName”.eww  “ProjectName”.ewp  “ProjectName”.ewd main.c buildinfo.ipcf I
smc_gen
|
I | | | | |
general r_bsp r_XXX/rm_Xxx r_config “ConfigName” r_pincfg
- 3 o board == oc - j D
r_cg_xxx.h r_bsp_config.h “ConfigName”.c Pin.h
p— doc  |fm j
B X.C.C/rM_XXX.C D _j ., D
r_smc_entry.h e meu r_bsp_interrupt ConfigName”_user.c o
— j _config.h ’
= j = x.h/rm_xxx.h j _
r cg_macradriver.h platform.h | j ConfigName”.h
— 3 - — Xxx_api.h/rm_xxx_api.h
r_cg_userdefine.h readme. bt
r_Cg_XXX_common_user.c
I_Cg_XXXx_common.c
r_cg_xxx_common.h
r_cg_systeminit.c
r_cg_vect_table.c
r_cg_interrupt_handlers.h r_cg_inthandler.c  r_smc_interrupt.c r_smc_interrupt.h
r_smc_cgc.h r_smc_cgc.c r_smc_cgc_user.c
Figure 6-2 Configuration of Generated Files and File Names (IAREW)
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workspace
|
1 1 1 1 1
k D D DO e

“ProjectName”.emProject SEGGER_Flash_RV32.icf “devicename”_MemoryMap.xml main.c 1
smc_gen

|
I I I | [ !

general r_bsp I_XXX/rm_Xxx r_config “ConfigName” r_pincfg

Figure 6-3 Configuration of Generated Files and File Names (SEGGER Embedded Studio)

Note: The generated files and file name under smc_gen folder is same for IAREW and SEGGER Embedded Studio.
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Folder

File

Description

Workspace

This folder is not generated by Smart Configurator, but is
the location that user selects to create Smart Configurator
project.

All folders and files generated by Smart Configurator will be
generated into this folder.

{ProjectName}.eww

This file generates once only in the first code generation.
{ProjectName}.ewp file path is specified in this file. It is the
workspace file for IAREW.

{ProjectName}.ewp

This file generates once only in the first code generation.
It appends the "buildinfo.ipcf* and "main.c" files at the end of
this file. It is the project file for IAREW.

{ProjectName}.ewd

This file generates once only in the first code generation.
It is totally same as the default *.ewd file generated by
IAREW. It is the debug file for IAREW.

main.c

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

buildinfo.ipcf

This file is generated when clicking button “Generate Code”
in Smart Configurator each time. It is the connection file for
IAREW.

It includes the path for all files generated for each
component by Smart Configurator

{ProjectName}.emProject

This file is generated when clicking button “Generate Code”
in Smart Configurator each time. It is the project file for
SEGGER Embedded Studio.

SEGGER_Flash_RV32.icf

This file generates once only in the first code generation.
It is the linker script file for SEGGER Embedded Studio
section placement file.

“devicename”_MemoryMap.xml

This file generates once only in the first code generation.
It is the memory map file for SEGGER Embedded Studio.

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(Note')

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.cNoe)

The files contain common interrupt API of used peripherals.

r_cg_xxx_common.cMNoeD)

This file is generated when related peripherals are used.

r_cg_xxx_common.hNote'1)

This file is generated when related peripherals are used.
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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.
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Folder

File

Description

general

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.

r_config

This folder is always generated.

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

r_bsp_config.h

This file is always generated.

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

r_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.

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

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

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

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

Clocks configuration
Generate Code Generate Report

[ 74
4

CKOCRICKODIVIZA Oleci/Buzzer ouspuH(CLKOLT)

:

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

Division Control Register (SCKDIVCR)

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

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

Figure 6-3 Clocks Configuration and Generated Code in r_bsp_config.h

Folder File Macros/Functions Description

r_config r_bsp_config.h | Macros related to clocks | These settings are generated by Smart Configurator
based on user’s selection in the [Clocks] page for the
clock source. r_bsp will handle the clock initialization
before entering main ().

Macros related to MCU Some MCU related settings are generated by 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 9 Backing up
Generated Source Code).
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6.4 Initializing Pins
Configurations in the [Pins] page are generated in some source files depending on driver’s requirements and
hardware specifications.

(1) 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 2=

=

Pin configuration e =
Generate Code Generate Report

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

g w rbsp . TOO01 7 P102/TI01/TO01/SCLAO/SI20/SDA20/Rx # 29 (o)
v guare Wave 2
'
< >

Pin Function Pin Number

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

Figure 6-4 Config_TAUOQ_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/O
ports).

Folder File Function Driver | Description

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

6.5 Initializing Interrupts

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

| Type filter text

i2¢ *Smart_Configurator_Example.scfg X

Interrupt configuration

Vector Number

Generate Code Generate Report

C;J

= 8

—

=

v

<

0

(O R

Vector N... Vecto...

0x04C
0x050
0x054
0x058
0x05C
0x060

Interrupt
IRQO(PORT_IRQO)
IRQ1(TAUO_ENDIT)
IRQ2(TAUO_ENDI2)
IRQ3(TAUO_ENDI3)
IRQ4(TAUO_ENDI4)
IROS(TAUO ENDIS)

Interrupt request source

External pin interrupt 0

Interrupt when counting/capturing is completed
Interrupt when counting/capturing is completed
Interrupt when counting/capturing is completed
Interrupt when counting/capturing is completed

Interrupt when countina/caoturina is comoleted

Peripheral Group IPriority I Status A

PORT
TAUO
TAUO
TAUO
TAUO
TAUO

0

(C R VR O

Level 15 (low)
Level 15 (low)
Level 15 (low)
Level 15 (low)
Level 15 (low)

Level 15 (low)

Used

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

Figure 6-5 Interrupts Configuration in Interrupts View

Item

Folder

File

Component type | Description

Priority

{ConfigName}

{ConfigNa | Code Generator
me}.c

It is initialized in R_ConfigName_Create of this
file. R_systeminit in r_cg_systeminit.c will call
this function before entering main () function.

7. Loading Generated Files in Integrated Development Environment

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

7.1 Loading in IAR Embedded Workbench

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

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

(2) Inthe [Open Workspace] dialog box, browse to the folder where the project file is saved, select the
project file (.eww), and click the [Open] button.

@ Open Workspace

g (C) Windows

&« v <« |AR » Smart_Configurator_Example v O
COrganize + Mew folder
S

[ Desktop 3 Mame Date mod

|=| Documents settings

# Downloads Debug

J’! Music settings

&=/ Pictures sre

B Videos ITO Smart_Configurator_Example.eww I

WL

ified

File name: | Smart_Configurator_Example.eww

X

Search Smart_Cenfigurator_..

Trpe

File folder
File folder
File folder
File folder

= -

m @

Size

IAR IDE Workspace 1

v| Workspace Files (*.eww) v

Cancel

Figure 7-1 Load a *.eww File
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(3) The source file output by the Smart Configurator is added to the IAR C project workspace.

Workspace

Debug

Files

= @SC_Example - Debug *
-] B Renesas_SC

<«

Config_ADC

general
r_bsp
B r_config
B r_pincfg
—— B buildinfo.ipcf
main.c

B Output

e

Figure 7-2 New Files Added to IAR Workspace

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

Options for node "SC_Example” X
Category:
Static Analysis
C/C++ Compiler
Assembler Library Configuration Library Options 1 Library Options 2
OLPUE Convlerter; Target ISA Extensions Code Generation Output
| | Custom Buid
| | Linker
1 | Busd Actions Device Base ISA
[ | Debugger R9A02G021 RV32E
GDB Server R
|| 1t SRV32l
I Simulator Ve
I kd-Party Dekves Standard extensions
o Floating-point
: N FC FPU  None
I
| Bit manipulation
I
“IZba [MZbb Zbx v1Zbs Xbcountzeroe
I
| Code size reduction Scalar cryptography
I o
I
7k
I Z
I
i 0K | Cancel
Figure 7-3 Change Target Device
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7.2 Loading in SEGGER Embedded Studio

When SEGGER environment is selected for the compiler to be used, Smart Configurator outputs the related

files (.emProject/Linker script file/Memory map file/main.c) together with the source file. It is not necessary for
the user to create project files in SEGGER Embedded Studio.

The usage procedure is as follows.

(1) Select [Open Solution...] from the [File] menu of SEGGER Embedded Studio.

(2) Inthe [Open Solution] dialog box, browse to the folder where the project file is saved, select the project
file (.emProject), and click the [Open] button.

%* Open Sclution

X
« 1 <« Documents » SEGGER Embedded Studio Projects > SEGGER_Blinky v O Search SEGGER Blinky P
Organize v MNew folder Bz~ [TH 0
& OneDrive - Renes: Lo Name Date modified Type Size
I3 My PG VNM-5CG .settings 4/1/2 F!‘E folder
Output 4/1/2 t File folder
8 30 Objects src 4172 y File folder
[ Desktop - SEGGER_Blinky.emPraject 4/1/2024 %:23 AM SEGGER Embedde... 7KB
|2] Documents
J Downleads
J’! Music
| Pictures
B videos
= [0S

s (M) MobAP2 (1
= (V') MobAP2 (\ui
= (Z) DTV (\rve-v

¥ Metwork W

File name: | SEGGER_Blinky.emProject v‘ Solution Files (*.emProject *.em

Open Cancel

Figure 7-1 Load a *.emProject File

(3) The source file output by the Smart Configurator is added to the SEGGER Embedded Studio project
workspace.

%t Debug < D D

Project Items
& Solution 'Smart_Configuration_Example’
4 [ Project “Smart_Configuration_Example’
4 ‘3 Source Files 45 files, modified options
4 ‘3 Renesas_SC 44 files
L1 Config_PORT 3 files
Cigeneral 13 files
Or bsp 24 files
Or_config 2files
Or_pincfg 2files

£1 main.c

Figure 7-2 New Files Added to SEGGER Embedded Studio Workspace
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7.3

Build IAR Project File

After loading Smart Configurator project file to IAR Embedded Workbench successfully, user can right-click
on project name, select [Rebuild All] from context manual, then build operation will be executed successfully.

7.4

int

= r

Workspace ¥ & X | mainc x
Debug 7
Files & .
[l ]Smant_Confiqurator_ Example -
{1 M Renesas_SC Options..
L= M smc_gen
i Config_ADC Make
] M general Compile
R r_cg_adh

3

B

“— Rlr_cg_userdefine.h

r_cg_ad_commor

B r_cg_ad_commor
[ r_cg_macrodriver
r_cg_systeminit.c

r_bsp

M board

M doc

M mou

[ platform.h

Build

Srnart_Configurator_Example

Linking

<

Messages

Total number of errars: 0
Total number of warnings: 0

Build Debug Log

Rebuild All

Clean

C-STAT Static Analysis
Stop Build

Add

Remave

Rename..

Version Control System

Open Containing Folder...

File Properties..

Set as Active

main( void )

rn 07

Figure 7-4 Build C Project File in IAR

Build SEGGER Embedded Studio Project File

After loading Smart Configurator project file to SEGGER Embedded Studio successfully, user can right-click
on project name, select [Build] from context manual, then build operation will be executed successfully.

£ Debug

Project Items

+ S Renesas SC 44 files
1 Config PORT 2 files
@ general 13 files
Qr_bsp 24files
@r_config 2 files
Dr_pincfg 2files

£ main.c
2 Output Files

O « @

3 Solution 'Smart_Configuration_Example’
+ O Project 'Smart Configuration Example’
4 @ Source Files 45 files, madified aptions

‘DO o FY €2

8

Code

Options...

Data+RO

Rebuild

Clean

Export
Export
Export

Build
Makefile

Compilation Database

Analyze

Link

£ Build Configurations..

[2] Add New File...
[ Add Existing File...

*

¥ New Folder..
<[> Open Solution in Editor

Cul+P, O

Import Package Files

Debug

o Dependencies..

Cut Ctrl+X
Copy Cti+C
Remove

Rename

Edit Linker Script Ctrl+P, L
Edit Memory Map

Import Memory Map

Open Linker Map File

Ctrl+P, M

Alt+Return

int main(void)

ile(1)

/* Toggle LED status */
PIN_WRITE(LED2) = ~PIN_READ(LED2);

/* Delay 580 milliseconds before returning */
R_BSP_SoftwareDelay(568, BSP_DELAY_MILLISECS);

turn 8;

© Y Tasks

onfiguration_Example’ from solution ‘Smart_Configuration_Example’ in configuration "Debug’

FLASH2

RAM1

RAM2

X

00
o

|»

>4

TaH x

19 targets in 3.0s
‘ a.rgfa in =

oK

Figure 7-4 Build Project File in SEGGER Embedded Studio
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8. Creating User Programs

The Smart Configurator can add custom code to the output source files. This chapter describes how to add
custom code to the source file generated by the Smart Configurator. Please follow the procedure in , to
create an IAR project file first and make configuration setup, build and run the project.

8.1 Adding Custom Code

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

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

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

In the case of [Code Generator], three files are generated for each of the specified peripheral functions. The
file names are “Config_xxx.h”, “Config_xxx.c”, and “Config_xxx_user.c” as the default, with “xxx”
representing the name of the peripheral module. For example, “xxx” will be “ADC” for the A/D Converter
(resource ADC). The comments to indicate where to add custom code are at the start and end of *.c files,
and at the end of *.h file. Comments to indicate where to add user code are also added to the interrupt
function for the peripheral module corresponding to Config.xxx_user.c. The following example is for ADC
(Config_ADC_user.c).
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/*************************************************************************************
>k 3k 3k ok 3k 3k %k %k >k >k 5k 3k 3k %k %k >k ok 5k 3k %k %k >k >k >k 3k %k %k %k >k >k >k >k k k

Pragma directive
>k 3k 3k 3k 3k >k >k >k 3k 3k 3k 3k >k >k 3k 3k 3k 3k 3k >k >k ok 3k 3k 3k 5k >k >k >k 3k 3k 5k >k >k >k >k 3k 3k 5k >k >k >k 3k %k 3k 3k 3k >k >k >k 3k %k 3k >k >k >k >k 3k 3k 5k >k >k >k 3k %k 3k >k >k >k >k %k 3k 3k >k >k >k %k >k %k %k %k %k *k *k k >k

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

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

Includes
3k 3k 3k 5k 3k sk 3k sk >k sk ok k >k 3k sk 3k ok 3k sk >k sk ok sk >k 3k sk sk sk >k sk >k sk >k sk sk sk ok 3k sk 3k sk >k sk >k 3k ok 3k ok >k sk >k sk >k sk ok sk ok sk ok 3k ok 3k sk 3k sk >k sk ok 3k ok >k sk >k ok 3k 3k >k sk ok sk ok sk ok 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 KA KA KA KKK KK KA A KA A A KA KA KA KKK A KA KA KK KKK KK KA KA KK AR A A KKK KK KK
ok 3 ok K ok ok K oK K ok KK oK oK ok oK K ok K oK Kk K KoK koK koK R K

Global variables and functions
3k 3k >k 3k 3k 3k 3k 3k >k >k >k 3k ok ok 3k >k >k Sk Sk ok 3k 3k >k Sk sk 5k 3k 3k >k Sk 3k sk ok 3k >k 3k 3k 3k ok 3k 3k 3k 3k 3k ok ok 3k >k 3k Sk ok ok 3k >k >k Sk ok 3k 3k >k Sk sk sk ok ok 3k Sk Sk sk ok ok 3k 3k Sk sk sk ok sk ok >k skok ok ok kk

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

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

/* End user code. Do not edit comment generated here */
/*************************************************************************************
3k 3k 3k 3k 3k 3k 3k %k 3k 5k 3k 3k >k 5k 5k 5k %k >k 5k 5k k >k >k 5k k >k k ok %k sk k k ok ok

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

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

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

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 */

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

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

* Return Value : None

3k 3k 3k >k 3k 5k 3k 3k >k 3k >k 3k >k >k 5k 3k ok 3k 3k >k 3k >k 3k >k 3k 5k 3k 3k >k 3k >k 5k >k 5k >k 3k >k K 5k 3k 5k >k 3k >k 3k >k 3k >k >k 3k >k 5k >k 5k >k 3k >k 3k >k 3k >k 3k 5k 3k 3k >k 3k >k 3k >k >k 5k >k 5k 3k %k >k 3k >k >k >k %k 5k 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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8.2 Using Generated Code in User Application

To use the generated code of RISC-V MCU Software Integration System Modules and Code Generator,
follow the below steps:

Driver 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 need to add application codes to perform
operations that are driver-specific, for e.g., start (R_ConfigName_Start) and stop (R_ConfigName_Stop).

Workspace ¥ & X | mainc x Config ADC.c

Debug ~

#include "r_smc_entry.h"

Files ]

£ @ SC_Example - Debug *
& B Renesas_SC { -
L sme_gen L& contg_soc_start0)s)
B Config_ADC return ©;
M general |)
W _hsp
\ W r_config
\ M r_pincig
— B buildinfo.ipcf
Blmaine | |
B Output

<

int main(veid)

SC_Example

Figure 8-1 Call Code Generator Functions

9. 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

%l
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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10. How to make debug connections via J-Link OB on the FPB Board

Connecting the PC and the target Board by using a J-Link OB.

usB

Target
CPU

Figure 10-1 Connecting the PC and the target Board by using a J-Link OB

Use IAREW GDB server debugger as an example:
1.

Create a Blinky project of IAR toolchain. Select the GDB server debugger in project’s Options:

Options for nade *blinky”

X
Category

General Options
Static Analysis

Factory Settings

€/C++ Compiler

Assembler Setup Download Images Multicore ExtraOptions  Plugins

Output Converter

Custom Buid Driver: 7 Run to:

Linker -
Buikd Actions (GDB Server - main
Debugger

GDB Server Setup macros

Iet

Simulator

Use macro file:
Third-Party Driver

Device description file
Override default

$TOOLKIT DIRS$\config\debugger\Renesas\RIAD2G021.dc

[0 ] oren

Figure 10-2 Using GDB server debugger
2. Ensure that project is configured to use the IAREW flash loader.

Options for node “blinky®

Category:

) Faclory Settings
General Options

Static Analysis
C/C++ Compier

Assembler Setup Download Images Multicore ExtraOptions  Plugins
Output Converter

Qustom Buld [ Verify download

Linker

Buikd Actions

Suppress download
'GDB Server 4 Use flash loader(s)

T-jet [[1Override default .board file
Simulator

Third-Party Driver $TOOLKIT_DIR$\config\flashloader\Renesas\FlashRIAD2GO

Edit.

(o] coen

Figure 10-3 Using IAR flash loader
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3.

Using “localhost,2331” for TCP/IP address or hostname of GDB server.

Options for node "blinky”

Category:

Factory Settings
General Optons
Static Analysis

C/C++ Compller

Assembler Setup  Breakpoints

Output Converter

Custom Build

Linker TCP/IP address or hostname [ port]
Buid Actions

Debugger

I localhost,2331| l
et

Simulator
Third-Party Driver

Log communication

0K Cancel

Figure 10-4 Set TCP/IP address or hostname

4. Open Command Prompt, input JLinkGDBServerCL.exe file location, device, and port information:

"C:\Program FilesS\SEGGER\JLink_V794\JLinkGDBServerCL.exe" -device risc-v -if cjtag -port 2331.

Figure 10-5 Set .exe file location/device/port information in Command Prompt

Note: J-Link version V7.94 or later.
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5. Click on [Download and Debug] in IAREW:

File Edit View Project GDBServer Tools Window Help
HE & - —
: IJ D ml ﬁ E ij [} R M T Sr=< P D 4] . = —
Weorkspace ¥ B X | mainc x O Download and Debug (Ctrl+D)
Debug ~ Download the application and starf

’ R AR AR R R R R AR R R R RO ] the debugger I+
‘ Files §| LTJ * DISCLAIMER

Figure 10-6 Click on [Download and Debug] in IAREW

6. The code can be downloaded successfully and start from main() function :

File Edit View Project Debug GDBServer Tools Window Help

MR = R DC L <Q>%E<B >N BB =EGCcOLIN I 08
Workspace v & X | mainc x w | Disassembly v X
Debug .| |main() fo|  cotor|

* of this software. By using this software, you agree to the ac N
Files L * following Link: Disassembly
= @ blinky - Debug v * http://www.renesas.com/disclaimer wint32_t vector = 020

|-@ il Renesas_SC * . ) . . 0xd?c: 0x2000'4537
}7 2 buildinfo.ipef * Copyright (C) 2024 Renesas Electronics Corporation. ALL right

Lo skeskokskosk ok skok o ok ok ok ok ok ok ok ok ok sokok sk ok ok ok koK ok koK K ks ==L "add t0 ZOr0) #0"
&) main.c 0xd80: 0x00a0'02b3
Output [l /#HHatta e sk ke A A S ——— asm( "csrw 0307, t0" )
* File Name + main.c 0xd84: 0x3072'9073
* Description : Main Program 3
* Creation Date: 2024-04-68 0=d88: 0x8082
* This file was generated by Smart Configurator. 0xd8a: 0x0000

FAAAAAAA AR A A

FAEEHEEEEA A A .
) § . int main(void)
#include "r_smc_entry.h"

int main(veid); RS
2 fint main(void) Ozdfe: 0xc606
{ FPIN_WRITE(LED2) = ~
??main_0:
while (1) 0xd90: 0x4004° 0537
{ /* Toggle LED status */ 0zd9%4: 0z0245'0513
oggle status .
0xd98: 0x4108
PIN_WRITE(LED2) = ~PIN_READ(LED2); 0xd%a. OxffE5' 4513
/* Delay 500 milliseconds before returning */ 0xdde: 0x0015'7613
R_BSP_SoftwareDelay(500, BSP_DELAY_MILLISECS); Dxda2: 0x4004'0537
} 0xda6: 0x0205'0513
} Oxdsa: 0xd10c
blinky
Debug Log vax
Log

A\ on Apr 08, 2024 16:57:30: Using non-standard-compliant entry point 0, from the ELF file. Use the '—suppress_entrypoint_warming' option to suppress this waming.
Maon Apr 08, 2024 16:57:30: Loaded debugee: C\Users\yang-«iaolin\smartconfiguratotworkspace\20240408\Debug\Exetblinky.out

Mon Apr 08, 2024 16:57:30: Download completed.

Mon Apr 08, 2024 16:57:30: Target reset

A\ Won Apr 08, 2024 16:57:30: There was 1 warning during the initialization of the debugging session.

Build Debug Log

Figure 10-7 The code can be downloaded successfully
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11. Generating Reports

The Smart Configurator can output the configuration information of the project to the report. Follow the

procedure below to generate a report.

11.1  Report on All Configurations (PDF or Text File)

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

Configurator view.

¢ Smart_Configurator Example.scfg X
Overview information

Overview

Get an overview of the features provided by Smart

figurator. icati
Configurato Application Code

Videos

ntroduction to Smart Configurator

Software Components

Browse related videos

What's New

Check out what's new in the latest release.

Product Documentation MCU Hardware

User manual and release notes
Application Notes
Tool news

« Current Configuration

Selected board/device: ROAD2GO214CNE (ROM size: 128 KB, RAM size: 16 KB, Pin count: 48)
Generated location (PROJECT_LOCY): | src\smc_gen Edit...
Selected components:

Component Version Configuration
@ A/D Converter 1.00 Config_ADC(ADC: used)

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

Generate Code

101eIN81IU0) Hews

%

Generate Repor]

L5

Figure 11-1 Output of a Report on the Configuration (as a PDF/Text File)

E Smart Report

Generate report of configurations

Options
@ Print all sections I
() Print specific sections

[]Board

[ Clocks

[] System
Components
[m] Pins

[ WP

W

Output as PDF
D Output as text

Select Font...

[ca

‘ Browse...

Cancel

Figure 11-2 Dialog Box for Output of a Report (Example is selecting “Output as PDF”)
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11.2 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.

90¢ Smart_Configurator_Example.scfg X = 8
Pin configuration 10| &
Generate Code Generate Report
Hardware Resource [+ - |%, %  Pin Function | ‘ 23 3
‘T:.ps filter text | ‘t‘]‘pe filter text (* = any string, ? = any character) All v
-1. All ~ Enabled Function Assignment Pin Number Direction Remarks *
¥ Resets ANIO 7 POO2/AVREFP/ANIO 7 48 1
#¥ Clock Generation Circuit 0 ANN 7 Not assigned 7 Not assigned None
€7g_ Clock Frequency Accuracy O ANI2 7 Not assigned 7 Not assigned None
## Interrupt Controller Unit 0 ANI3 # Not assigned 7 Not assigned None
5 1/0 Ports ) m ANI4 7 Not assigned 7 Not assigned None
_}_ Key Interrupt Function ] ANIS # Not assigned 7 Not assigned None
{4, Timer Array Unit [0 ANI6 7 Not assigned 7 Not assigned None
{4, Realtime Clock O ANI7 7 Not assigned 7 Not assigned None
## Serial Array Unit O ANI18 7 Not assigned 7 Not assigned None
v ## Serial Interface IICA O ANI19 # Not assigned # Not assigned None
w 1ICAD O AVCC # Not assigned 7 Not assigned None
w 1ICAT O AVREFM # Not assigned 7 Not assigned None
v n{g Serial Interface UARTA 0 AVREFP 7 Not assigned 7 Not assigned None
w' UARTAO m] AVSS 7 Not assigned 7 Not assigned None
w' UARTA1 m] CACREF 7 Not assigned # Not assigned None
Eg Remote Control Signal Rec 0O CLKAD 7 Not assigned 7 Not assigned None
L5 AN Converter R — rcere B PR TR Y i
> < >
Pin Function Pin Number
Overview | Board | Clocks | System | Components | Pins | Interrupt

Figure 11-3 Output of a List of Pin Functions or Numbers (in csv Format)

11.3

Image of MCU/MPU Package (in png Format)

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

MCU/MPU Package X

el - @&

(8] Assigned Function ~

RENESAS

R9A02G021
R9A02G0214CNE

* Legend

B Highlighted pin In-used pin Waring pin [l Conflict pin System

B i Connectivity  [J] Analog port [ Graphics [ Audio
Others

Figure 11-4 Outputting a Figure of MCU/MPU Package (in png Format)

R20AN0731EC0101 Rev.1.0.1
Apr.22.24

RENESAS

Page 67 of 73



RISC-V MCU Smart Configurator

User's Guide: IAREW, SEGGER Embedded Studio

12. 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 12-1. 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.

12.1

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 12-1 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 */

/* End user code */

User code can be added between the specific tags

Figure 12-1 Specific Tags for User Code Protection Feature

12.2

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

Figure 12-2 shows an example of adding new user code into the Create APl of A/D Converter module by
using the specific tags shown in Figure 12-1. 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.

void R_Config ADC Create(void)

1{

R_MSTP->MSTPCRD_b.MSTPD16 =
R CLIC->clicintie34 b.IE =

=K

Inserted the user code
with the specific tags

clicintctl34
->clicintattrj
>IELSR1S &=

>IELSR1S |=

AD OPERMODE_SELECT | _00_AD COM
AD TRIGGER . SOFTWARE |

_00_aD_Pg
_AD_NEGATIVE VSS | _00_AD AREA }

) AR INPUT CHANNEL 0

R_ADC120->ADM2
R_ADC120->ADM2

&=
1=

_3F_AD_POSITIVE CLEAR;
—00_AD_POSITIVE VCC;:

R Config ADC Create UserInit():

oid R_Config ADC_Create (void)

R_MSTP->MSTPCRD_b.MSTPD16€ =
R_CLIC->clicintie34_b.IE =
R ICU->IELSR1S &=

Set INTAD priority *
R LLIL >clicintctl34 = _OF INT PRIORITY 15;
>L.llcl'lta\:t 34 = C3 INT VECTOR MCDE

User codes will

merged into the new generated file

automat|cally be

3PE'S_b.PMR =
S_b.PCR =
R_PFS->PO03PFS_b. PDR =
R_PFS->P003PFS_b.ASEL =

_AD_TRIGGER SOFTWARE |~
GATIVE_AVREFM |
UE

_AD _ADLL_VALUE:
D, I‘\!P’JT CHANNEL 0:

-}

R_ADC120->ADM2 &= _3F_AD POSITIVE_CLERR;
R ADC120->ADM2 |= _00 AD POSITIVE VL\..

R _Config ADC Create_UserInit();

00_AD_ Peua BETWEE]
_00_AD_AREA_MODE_1 |

Figure 12-2 User Code Protection with Auto Merge
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12.3  What to Do When Merge Conflict Occurs
12.3.1  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 12-3 The Merge Conflict Message Outputted in the Smart Configurator Console.

B Console X

Smart Configurator Output
o e e

M@3000002: File generated:s

M@3e00002: File generate
M@4000001: File generate
M@4200001: File generate
MB4000001: File generate
M24000001: File generate
M@4000001: File generate
M@5000012: File generate
M00e00004: File removed:
M@3000004: File modified

I\r cg interrupt handlers.h

able.c

interrupt_config.h
p interrupt config.h

re\ en\r_config\

MOoeeeees: The above files highlighted in r have user code merge conflicts, please open the file and resolve the conflict manually
MOBORRR02: Code generation is successful:C:\Users\yang-xiaolin\e2 studio\11@2\Smart Configurator Example\src\smc gen

Figure 12-3 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 12.3.2 Steps for Resolving the Merge Conflict described.
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12.3.2 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 12-4 Code before

Resolving Conflict).

(2) Click on “Copy Current Change from Left to Right” (Figure 12-4 Code before Resolving Conflict).

{5} Smart_Configurator Example.scfg g Conﬁg_RTC.c(l)l EE *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; 56 * Set TRTCCK * Am
R_CLIC->clicintattr2@ = _C3_INT_VECTOR_MODE; R_RTC->RTCC@ = _@@_RTC_CLK_32KHZ;
R_ICU->IELSR1 &= OxFFFFFFEQU; 6 /* Set 12-/24 S m and period of Constant-period
R_ICU->IELSR1 |= @x@5U; * set value of RTC_ALM OR_PRD i 5 R_RTC->RTCC@ |= (_20_RTC_RTCIHZ_ENABLE | _@@_RTC_12HOUR
* Set fRTCCK * 70 /* Set real-time clock initial value */
R_RTC->RTCCO CLK_32KHZ; 71 R_RTC->SEC = _@@_RTC_COUNTER_SEC;
* Set 12-/24 m and period of Constant-period int 72 R_RTC->MIN = _@@_RTC_COUNTER_MIN;
R_RTC->RTCC@ |= (_@@_RTC_RTCIHZ_DISABLE | _@@_RTC_12HOUR_MO 73 R_RTC->HOUR = _32_RTC_COUNTER_HOUR;
¢ * Start user code */ 74 R_RTC->WEEK = _@6_RTC_COUNTER_WEEK;
1 R_PFS->P1@5PFS_b.PDR = 1U; 75 R_RTC->DAY = _@1 RTC_COUNTER_DAY;
72 /* End user code */ (2). 5 R_RTC->MONTH = _@1_RTC_COUNTER_MONTH;
II 77 R_RTC->YEAR = _8@_RTC_COUNTER_YEAR;
R_Config RTC_Create_UserInit(); 78 /* Set alarm detect function */
Copy Current Change from Left to Right
_RTC-> ._b.WAL = H
................................................................. * Alarm function setting */
: R R_RTC->ALARMWM = _@@_RTC_ALARM_MIN;
: This function enables the real-time clock. R_RTC->ALARMWH = _32_RTC_ALARM_HOUR;
: None R_RTC->ALARMWW = _@1 RTC_ALARM_WEEK;
* Set RTCIHZ pin */
R_PFS->P185PFS_b.PMR = @U;
R_PFS->P1@5PFS_b.PSEL = @x1BU;
R_PFS->P1@5PFS_b.PMR = 1U;
8 R_ICU->IELSR1 &= @xFFFEFFFFU; R_PFS->P1@5PFS_b.PDR = 1U;
8 R_CLIC->clicintie20_b.IE = 1U; R_RTC->RTCCO |= (_@@_RTC_RTCIHZ DISABLE | _@@_RTC_12HOU
7 * Enable RTC clock op ion * 91
R RTC->RTCCA h.RTCF = 1l 92 R Canfig RTC Create llserTnit(): Y.
> < >
& Console X
Smart Configurator Output
FMU500000Z: F1l€ generatea:srC\smc gen\generaiir SMC CEC USer.c
MO4000001: File generated:src\smc gen\Config RTC\Config RTC.h
! 1: File generated:src\smc gen\Contig RIC\Config RIC.cC |(1)
M24000001: File generated: gen\Config RTC\Config RTC user.c
M@4000001: File generated: gen\general\r cg interrupt handlers.h
Me4000001: File generated:s gen\general\r cg vect table.c

Figure 12-4 Code before Resolving Conflict

(3) Move user codes to the place you want to use (Figure 12-5 Code after Applying “Copy Current Change

from Left to Right”).
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{5 Smart_Configurator_Example.scfg L€ Config_RTC.c *File Compare X = 0

<> C Compare

[c® Translation Unit
@@ R_Config RTC Create

{5 C Compare Viewer £ MER B AHDLRA
Existing code
R_ICU->IELSR1 &= @xFFFEFFFFU;
2 R_CLIC->clicintctl2@ = _@F _INT_| PRIORITY 15
! R_CLIC->clicintattr2e = _C3_INT_VECTOR_MODE;
64 R_ICU->IELSR1 &= @xFFFFFFEQU;
65 R ICU->IELSR1 |= @x@5u; * set value of RTC_AL

_B8@_RTC_CLK 32KNZ,

our_system and Constant-period

e e Loar E)de

* Start user

€ t fRTCCK * 71 R PFS- )PlBSPFS h PDR 1;

R RT( >RTCC@ = _0@_RTC_CLK_32KHZ; 7 I]
€ 12-/24-hou ystem and period of Constant-period int . ck initial
2 e el loBn it eaH_DISABLE | _©@_RTC_12HOUR_MO /4 R_RTC->SEC = _0@_RTC_{ coumen SEC;
7¢ * Start user code " 75 R_RTC->MIN = _0@_RTC_COUNTER_MIN;

R_PFS->P1@5PFS_b.PDR = 1U; 7 R_RTC->HOUR = 32 RTC_COUNTER_HOUR;
7 /= Eod ucac coda = 77 R_RTC->WEEK = _@6_RTC_COUNTER_WEEK;

78 R_RTC->DAY = @1 _RTC_COUNTER_DAY;

74 R_Config_RTC_Create_UserInit(); R_RTC->MONTH = _@1_RTC_COUNTER_MONTH;
5} R_RTC->YEAR = _@@_RTC_COUNTER_YEAR;

1 Set alarm detect function *
e . R_RTC->RTCC1_b.WALE = @U;
R_RTC->RTCC1_b.WALIE i

he real\time clock.

R_| RTC->ALARMH _@@_RTC_ALARM_MIN;
86 R_RTC->ALARMWH = _32_RTC_ALARM_HOUR;
37 R_RTC->ALARMWW = _@1_RTC_ALARM_WEEK;
* Set RTCIHZ .
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_RTC1HZ_DISABLE | _0@

R_ICU->IELSR1 &= @XFFFEFFFFU;
R_CLIC->clicintie2o b.IE = 1U;

T —
) R_PFS->P10S0°Z |, viR = au,
97 e i

99 R_Config RTC_Create_UserInit();

< >
1 H 13 H th]
Figure 12-5 Code after Applying “Copy Current Change from Left to Right
(4) Save the modified code (Figure 12-6 Code after Moving and Saving).
Lle-&- v Q- 2
(3 Project Explorer X = B | |{& Smart_Configurator_Example.scfg (¢ Config RTC.c = [a]
B® Y § <> C Compare
{5 Smart_Configurator_ Example || (2 Translation Unit
@® R_Config_RTC Create
> C Compare Viewer § MO E 5
Existing code @ |New code
R_CLIC->clicintctl20 = _@F_INT_PRIORITY_15; Set fRTCCK * aAm
€ R_CLIC->clicintattr2e = _C3_INT_VECTOR_MODE; R_| RTC >R7CCO _8@_RTC_CLK_32KHZ;
64 R_ICU->IELSR1 &= @OxFFFFFFEQU; € » 2-/24-hou and period of Constant-period intern
- R ICU->IELSR1 |= @x@5U; * set value of RTC_ALM_OR_PRD interrup 69 B s BILLL 2B BIL 'CIHZ_ENABLE | _00_| RTC 12HOUR P'DDE |
fRTCCK * /* Start user code *
R_RTC- >RTCCO = 71 R PFS->P1@5PFS _b. PDR = 1U;) [l
(_oe_| 73 % real- al
/* Start user code */ - R_RTC->SEC = _00_| RT( COUNYER _SEC;
R_PFS->P1@5PFS_b.PDR = 1U; \ R_RTC->MIN = _@@_RTC_COUNTER_MIN;
/* End user code */ 7€ R_RTC->HOUR = _32_RTC_COUNTER_HOUR;
77 R_RTC->WEEK = _06_RTC_COUNTER_WEEK;
4 R_Config RTC_Create_UserInit(); 8 R_RTC->DAY = _@1_RTC_COUNTER_DAY;

79 R_RTC->MONTH = _@1_RTC_COUNTER_MONTH;
e R_RTC->YEAR = 00 RT( COUP"ER VEAR,

t alarm

. 82 R_RTC->RTCCI_b.WALE = eu.

function enables the real-time clock. 3 R_RTC->RTCC1_b.WALIE = OU;
84 * Alarm fu

R_RTC->ALARMAM
2 5 R_RTC->ALARMWH
83 void R_Config_RTC_Start(void) 57 R_RTC->ALARMMM
4 ClHZ e
85 R_ICU->IELSR1 &= @XFFFEFFFFU; * clea 1 OR_P 89 R_PFS->P105PFS_b.PMR = OU;
n _cLIC->clicintiezo b.1€ = 1u; * ena M_OR )@ R_PFS->P18SPFS_b.PSEL = @x1BU;
Cc oF n 1 R_PFS->P18SPFS_b.PMR = 1U;

)2 R_PFS->P105PFS_b.PDR = 1U;

R_RTC->RTCCO |= (_0@_RTC_RTCIHZ_DISABLE | _0@_RTC_12HOUR_MODE
4 R_RTC->RTCCO |= (C@@ RTC_RTCIHZ DISABLE | @@ RTC_12HOUR MODE

_00_RTC_ALARM_MIN;
_32_RTC_ALARM_HOUR;
—@1_RTC_ALARM_WEEK;

R Canfie BTC Create llearTnit(\:

< > <
B Console X |[% Configuration Problems
Smart Configurator Output

MO30VVVVL: rlle BENeratea:src\SMC Ren \REnerai\r smc CRC Use
MO4000001: File generate c\smc_gen\Config RTC\Config RTC.h
1M@4000001: File generated:src\smc geh\Config RTC\Config RTC.c

Figure 12-6 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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13. Help

Refer to the help system for detailed information on the Smart Configurator by clicking the [Help Contents]
menu..

FG smart Configurator
File Window Help Run

M & I@ Help Contents
{¢ Smart_Confi

Home Page

Overview i Release Motes
Tool Mews

« General Ini APl Manual
F6 About

Figure 13-1 Help Menu

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

& Smart_Configurator_Examplescfg x & MCU/MPU Package = 2 Help =l
Overview information Genera’t.Je Code General; Rofford Contents ¥ Search ™ Related Topics
W Bookmarks = Index
- General Information
Smart Configurator
Overview Smart Configurator is a User Interface that
Get an overview of the features provided by Smart Configurator. combines the functionalities of Code Generator
and FIT Configurator which imports, configures.
Videos Application Code - and generates different types of drivers and
Introduction to Smart Confiqurator 3 middleware modules.
5 nted vid Software Companents & See alsor
rowse related videos |—‘| o ee also:
. | e ) NS 5 1. Ov
What's New RTOS n ) 1 1. Overview
Check out what's new in the latest release. d S 1 2. Creating a Project
See all Release Notes. MCU Hardware g 1 3. Operating the Smart Configurator
Product Documentation TR 1 4, Setting of Peripheral Modules
User's Guide 1 5. Managing Conflicts
APl manual | 6. Generating Source Code
~ Current Configuration 1 7. Creating User Programs
Selected board/device: ROA02G0214CNE (ROM size: 128 KB, RAM size: 16 KB, Pin count: 48) 2 8. Backing up Generated Source Code
Generated location (PROJECT_LOCY): src\smic_gen Edit. B 9, Generating Reports
Selected components: 2 10. Developer Assistance
Component Version  Configuration B 11.User Code Protection Feature for Smart
Overview Board Clocks System Components Pins Interrupt Configurator Code Generation Component

Figure 13-2 Quick Start

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

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

User’s Manual: Development Environment
Smart Configurator User’'s Manual: RISC-V MCU API Reference (R20UT5385)
Obtain the latest version of IAR Embedded Workbench for Renesas RISC-V manual from the website of IAR.
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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 Vi
(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 Viu (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 LS| 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.
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12.
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14.

(Notel)
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Corporate Headquarters

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

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

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

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

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
(Rev.5.0-1 October 2020)

Contact information

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

Trademarks

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

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