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Introduction

This application note describes the basic usage of the RH850 Smart Configurator (hereafter called the Smart
Configurator), and the procedure for importing its output files to IAR Embedded Workbench / GHS MULTI.

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

¢ |AR Embedded Workbench for RH850 V3.10
e GHS MULTIVS8.14
e RH850 Smart Configurator V1.10.0

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

https://www.renesas.com/rh850-smart-configurator

Sample project
The sample project for RH850/F1KM is also included in the installation folder of Smart Configurator.

e Sample Project for IAR and IAR ICC
e Sample Project for MULTI and GHS CCRH850

Refer to the following instructions.
Smart Configurator: Guide on Sample Project for RH850/F1KM Device (RO1AN4422)
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1. Overview

1.1  Purpose

This application note describes the basic usage of the RH850 Smart Configurator (hereafter called the Smart
Configurator), and the procedure for importing its output files to IAR Embedded Workbench / GHS MULTI.

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

1.2 Features

The Smart Configurator is a utility for combining software to meet your needs. It handles the following two
functions to support the embedding of drivers from Renesas in your systems: Generating driver code and

making pin settings.
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2. Installation and uninstallation

This section describes the installation and uninstallation.

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

https://www.renesas.com/rh850-smart-configurator

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

2.2 Uninstalling the Smart Configurator

To uninstall the Smart Configurator, please select “Smart Configurator for RH850” from [Programs and
Features] in the control panel.

2.3 Preparing Sample Projects

The Smart Configurator outputs source files for the main function and for the initialization of peripheral
modules that were set up by using Smart Configurator components. However, the Smart Configurator does
not output source files for the initialization that is performed between a reset of the microcontroller and the
start of the main function or for the startup routine, which initiates the main function and executes other
necessary processing.

Therefore, we provide sample projects that include sample startup routines and other necessary processing
so that user applications can be built immediately after peripheral modules are set up using the Smart
Configurator.

The sample project was installed in following location.

IAREW: “C:\Program Files (x86)\Renesas
Electronics\SmartConfigurator\RH850\RH850F1KM_SampleProjects\SC_IAREW”

GHS: “C:\Program Files (x86)\Renesas
Electronics\SmartConfigurator\RH850\RH850F1KM_SampleProjects\SC_MULTI”

Refer to the documents stored in the following location for how to use sample program.
“C:\Program Files (x86)\Renesas Electronics\SmartConfigurator\RH850\RH850F1KM_SampleProjects”
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3. Operating the Smart Configurator

3.1 Procedure for Operations

Figure 3-1 Operating Procedure, shows the procedure for generating a source file using Smart Configurator
and loading it into IAR Embedded Workbench. To use the sample project, refer to " Smart Configurator:
Guide on Sample Project for RH850/F1KM Device (RO1AN4422)". For the operation of IAR Embedded
Workbench and GHS MULTI, refer to relevant document of IAR or GHS.

rré‘ Operations in the Smart Configuration \

C

Starting the Smart Configurator

)

A
( Create and loading a configuration file )

Refer to ‘3.2 Starting the Smart
| Configurator’

Refer to ‘3.3 Create and Loading a
{ Configuration’

Setting of peripheral modules

)
)
)
)

Refer to ‘6 Generating Source Code’

Refer to ‘4 Setting of Peripheral
y Modules’

Setting pins

1 Refer to ‘4.5 Pin settings’

Setting of interrupts

Refer to ‘4.6 Interrupt Settings’

\ 4

N\ N\ )

Generating source code

f

Operations in
e IAR Embedded Workbench,
* GHS MULTI

.4--------

e L L L L L T
l\ Generating reports 1

P S —————

Refer to ‘9 Generating Reports’

_/

-

oV alle

¥

Loading generated files in IDE

)

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

A 4

Creating the user program

)

Refer to ‘8 Creating User Programs’
A 4

Building

)

C

Execution and debugging

)

_/

Figure 3-1 Operating Procedure
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3.2 Starting the Smart Configurator

Select [Smart Configurator for RH850 Vx.x.x] of [Renesas Electronics Smart Configurator] from the Windows

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

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

RENESAS

ﬁmart Configurator

org.eclipse.ed.ui.css.swt OO-FF

@ eclipse

= B |[r# MU Pscage 2

B Console

No conseles to display 2t this time.

Hr= o
0 items
Deseription

[£5 Configuration Problems 7

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

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

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

(1) In [Platform:], select the device.
(2) In[Toolchain:], select the toolchain.
To use the IAR compiler, select "IAR RH850 Toolchain".
To use the GHS compiler, select "GHS RH850 Toolchain".
(3) In [File name:], enter the file name.
(4) Confirm [Location:]. To change location, please click [Browse] and select the save destination.

Note: The buildinfo.ipcf files for IAR Embedded Workbench, the default.gpj, project.gpj, sc_file.gpj files
for MULTI will be generated to this location after clicking “Generate Code” button.

The *.eww, *.ewp, *.ewd files for IAR Embedded Workbench will be generated to this location for the first
time the configuration file (*. Scfg) created.

(5) To setthe RTOS, click [Next]. When “IAR RH850 Toolchain" is selected, RTOS can’t be set.

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

Ifé New Smart Configuration File o X G New Smart Configuration File o X

Si t Confi tion Setti
mart Configuration Settings RTOS settings

Select platform and toolchain settings for the new configuration file
Select RTOS settings for the new configuration file

Category: RH850 -

Platform: Toolchain: RTOS: Mone v
type filter text A, Renesas C Q;SDTﬂDIchain

RHB50/CTM-A2 @IAR RHE50 Toolchain RIZS0V4

RH850/F1KH-D8 4 GHS RH850 Toolchain

RHB50/F1KM-51
RHB50/F1KM-52
(1)  RHBS0/F1KM-54

RHB50/F1KM-54 - 100pin
RHB50/F1KM-54 - 144pin
RHB50/F1KM-54 - 176pin
RHB50/F1KM-54 - 233pin

~ RHB50/FIKM-54 - 272pin
R7F701652
R7F701653
RHBS0/UZA16
RHB50/U2A6
[TROM size: & MG, [AM S1ze: 256 Kb, PIn COUNG 272

File name: Smart_Configuratar_Example

e O (6)
G veer [ w1 oo < Back Nert> Carca

Figure 3-3 Create a Configuration File
(7) Add driver component, configure the setting, generate code, and save the project.

Note: The *.eww, *.ewp, *.ewd files will be generated only for the first-time the configuration file (*. scfg)
created. While the buildinfo.ipcf file will be generated always for each time code generation.

When selecting [RI850V4] in the RTOS setting, user can select non-OS management interrupts / OS
management interrupts for component interrupts. For details, refer to "4.6.1 Changing the Interrupt Priority
Level and OS Management Setting".
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3.3.2 Opening an Existing Configuration File
On the main window, click the E2[Opening an Existing Configuration File] button to display the [Open] dialog
box.
FG Open ®
- v » ThisPC » Local Disk (C:) » smartconfigurator > workspace v & Search workspace yel
Organize = New folder = ™ @
=] Pictures A Mame . Date modified Type Size
B videos | ] smart_Configurater_Example.scfg 10/15/2018 1:31 PM  SCFG File 1KB

‘e Local Disk (C:)

¥ Network

v

File name: | Smart_Configurator_Example.scfg

|| Smart Configuration files -

Cancel

Figure 3-4 Opening an Existing Configuration File
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3.4 Win

dow

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

shown in Figure 3-5, Main Window.
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(4) MCU/MPU Package view

(5) Console view

(6) Configuration Problems view

Figure 3-5 Main Window
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3.4.1

Main Menu

File

Window Help

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

Table 3-1 Main Menu ltems

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

3.4.2 Toolbar

s
:IJB

Some functions of the main menu are allocated to the buttons on the toolbar. Table 3-2, Toolbar Buttons and

Related Menu Items, shows the description of those tool buttons.

Table 3-2 Toolbar Buttons and Related Menu Items

Toolbar button Related menu item

™ [File] — [New Smart Configuration File]
= [File] — [Open]

(= [File] — [Save]
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3.4.3 Smart Configurator View

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

changed.

[System] page is only supported by RH850/U2A.

| G smart Configurator
File Window Help

@ u2ascfg

Overview information

- General Information

Overview

Get an overview of the features provided by Smart
Configurator

Videos

0 Sma
Browse related videos

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

See all Release Notes.

Product Documentation

User guide
APl manual

- Current Configuration
Selected board/device: R7TF702300A (ROM size: 16 MB, RAM size: 3584 KB, Pin count: 516)
Generated location (PROJECT_LOCY): |src\smc_gen
Selected components:

Component Version Configuration

Overview Board  Clacks| System|Components Pins Interrupt

il @
Generate Code Generate Report

ol

Application Code .

Edit...

Figure 3-6 Smart Configurator View
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3.4.4 MCU/MPU Package View

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

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

e [Assigned Function] displays the assignment status of the pin setting.
e [Board Function] displays the initial pin setting information of the board.

e [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.

The initial pin setting information of the board is the pin information of the board selected by [Board:] on the
[Board] page (refer to "chapter 4.1.2 Selecting the Board” and “chapter 4.5.6 Pin setting using board pin
configuration information").

Note: Symbolic Name feature is not applied to RH850/F1KM and RH850/F1KH.
Symbolic Name feature is not applied to APORT, JPORT and IPORT.

m]
81 MCU/MPU Package x
L2}

Figure 3-7 MCU/MPU Package View

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

B Console 2 '_;*b}:.-l.:g =

Smart Configurator Qutput
Meseaeeel: Pin C8 is assigned to TAUBBOL

Figure 3-8 Console View
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3.4.6 Configuration Problems View

The Configuration Problems view displays problems with peripheral functions, interrupts, and pin conflicts.
[£: Configuration Problems &3 T v =0
0 items
Description - Type

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

On the [Board] page, user can select boards and change devices.

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

.

7 *Smart_Cenfigurater_Examplescfg >

Device selection

Device selection

= 0
%l =
Generate Code Generate Report

~
B2 ey

Board: [{Custom User Board Y

Device: | RTFT01275 C '

Ovemisi@ Clocks | Components | Pins | Interrupt

Figure 4-1 Selecting the Device

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

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

4-1, Device Change Confirmation Operation List".

Changing device after saving:

ﬁ Cenfirm device change

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

Do you want to continue?

Figure 4-2 Confirm Device Change after saving

Changing device before saving

rg" Confirm device change

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

Do you want to continue?

Save and continue Continue Cancel

Figure 4-3 Confirm Device Change before saving
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Table 4-1 Device Change Confirmation Operation List

Button Operation explanation

Yes Change to the selected device.

No It does not change the device.

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

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

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

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

45 *Smart_Configurator_Example.scfg ¢ = B

o >
Device selection ~ ol ~ i =
Generate Code Generate Report

~

Device selection B9 B
Board: | Custom User Board w
. ¥-ASK-RHE50F1KM-54-V3 (V1.00 [22 May 2018])
Device:

Custom User Board

Overview Clocks | Components | Pins | Interrupt

Figure 4-4 Selecting the Board

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

e Pin assignment

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

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".

!E Confirm board change x

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

Do you want te continue?

Save and continue Continue Cancel

Figure 4-5 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 and GHS project.
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4.1.3 Export Board Configuration
The current main clock frequency, sub clock frequency and pin assignment settings can be exported as
board configuration. Follow the procedure below to export the board configuration.

(1) Click on the [e£7 (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.

ﬁ'{: *Smart_Configurator_Example.scfg = = 8
Device selection ~ c ~ ~ =
Generate Code  Generate Report
~
Device selection @

Board: |Custom User Board P

Device: | RTF701273

Owverview | Board | Clocks | Components | Pins | Interrupt

Figure 4-6 Export of Board Configuration (bdf format)

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

configuration.
(1) Click on the [g43 (Import board setting)] button and select a desired bdf file.

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

i,@} *Smart_Configurator_Examplescfg = = B8
Device selection . o ~ . =
Generate Code Generate Report
”
Device selection Q) [

Board: [ECustom Uzer Board V] (2)

Device: | RTFT01275

Overview | Beard | Clocks | Components | Pins | Interrupt

Figure 4-7 Import of Board Configuration (bdf format)

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

Clock settings

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

The clocks setting is performed in the following procedure.

(1) Set the clock oscillator circuit.

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

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

(b) Click on the screen to select the clock selector.

{5 *Smart_Configurator_Exmple.scfg &2 = 8
Clocks configuration &l &
ERIFENNE (]_) (2)
‘ | CRSC_ADCTAS CTLWDIASIS D1
B 2
TR ek C_AWD, TALL
ED MHI
¥ Z ADCAD Cieck]C AWDLADCH)
o . e v
= —
5T mess - e
S @ |
|

LIPSO

£PU Ok IS0 CPLICIS)

220

Stap aparszion

RLIN Gieckif,_S0_LN)

WHE

WHE

20 CockdC 150, CAM)
e

Overview EDardlC\ockleomponents Pins | Interrupt

Figure 4-8 Clock Settings
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4.3 System Settings (RH850/U2A only)
You can select the CPUn (PEn) to be used at [System] tabbed page.

CPUO(PEO) is always selected to be used as the default setting.
Only RH850/U2A supports System settings.

[6 Smart Configurator - [m] X
File. Window Help

jmll =] s |
# Smart_Configurator_Example.scfg x

System configuration G s o
enerate Code Generate Report
CPU core selection
CPUO(PEO) used (defaul]
r_cg_intvector PEO.cand r_ 4g intc PEQ.c are generated under "\general” folder, WDTO files are generated (if WDTO is used).
[1CPU1(PET) used
r_cg_intvector_PET.cand r_4g_intc_PE1.c are generated under "\general" folder, WDT1 files are generated (if WDTT1 is used).
[1CPU2(PE2) used
r_cg_intvector_PE2.c and r_4g_intc_PE2.c are generated under "\general" folder, WDTZ files are generated (if WDT2 is used).
1 CPU3(PE3) used
r_cg_intvector PE3.cand r_ g intc_PE3.c are generated under "\general" folder, WDT3 files are generated (if WDT3 is used).

~

Overview Board C\ock4 Systeml omponents| Pins| Interrupt

Figure 4-9 [System] Page
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4.4 Component Settings

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

= B8

%l i
Generate Code  Generate Report

LJ';,E *Smart_Configurator_Example.scfg >
Software component configuration

Components  gug g7 = 2 v Configure ~

Component tree
L /

type filter text |

£ >

Owerview | Board CIockleomponentslPins Interrupt

Figure 4-10 Component Page
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44.1 Switching Between the Component View and Hardware View

The Smart Configurator also provides a function for adding a new component by directly clicking a node in
the Components tree. To use this function, you need to switch the view of the Components tree from the
component view to the hardware view.

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

Components  puig g E{% Configure

®  Show by Component View |

Show by Hardware View l

|t;.-'pe filter text [

Figure 4-11 Switch to [Show by Hardware View]

(2) Double-click on a hardware resource node (for e.g., TAUB10 under Timer Array Unit B1) to open the
[New Component] dialog box.

(3) Select a component from the list (for e.g., PWM Output Function) in the [Software Component
Selection] page.

(4) Click the [Next].

& *Smart_Configurater_Example.scfg < !E New Component O )(
Software component configul seftware Component Selection
Select component from those available in list '|:|:|'

Components g ¢ 1 B @ 2

w Category |All ~
type filter text | | Function [ v
| 1/0 Ports ] Filter |
Interrupt controller unit
7| DMA controller ~ 3 - ~
") Stand-By Controller | Components Version
) Clocked Serial Interface G 140
] Clocked Serial Interface H E Real-Time Clock 120
LIN/UART Interface B RIC Master 130 v
| 12€ Bus Interface Show only latest version
7] Watchdog timer Description
et
p The PWM (Pulse width modulation) Output function is timer that generate
kel Sua Unte multiple PWM outputs by using a master and multiple slave channels.The
2) pulse cycle (frequency) is set in the master channel. The pulse width
| Timer Array Unit D (duration] is set in the clave channel.

| Timer Array Unit ]
) Realtime clock
] A/D converter
Key Return

| DCRA (4)

(?)' < Back l Next > ll Finish Cancel

Overview | Board | Clocks Components Pinsllnterruptl

Configure general settings...

Figure 4-12 Adding CG Components form the Hardware View

(5) Specify an appropriate configuration name in the [Add new configuration for selected component]
page or use the default name (for e.g., Config_TAUB1).

(6) Select a hardware resource or use the default resource (for e.g., TAUB1).

(7) Click on [Finish]. The component is added to the component tree.
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S New Component m] x

Add new configuration for selected component tlj

PWM Qutput Functiz%
Cenfiguration nameh ) [onfig_TAUBT

Resource: (6) TAUB1 ~

(7)
@ < Back Next > Cancel

Figure 4-13 Add New Configuration for Selected Component (for e.g.,TAUB1)

4.4.2 Adding Component
The following describes the procedure for adding a component.

(1) Click onthe ['fi (Add component)] icon.

LJ';,E *Smart_Configurator_Examplescfg = = 0
% =]

Software component configuration
P 9 Generate Code  Generate Report

Components  gug g = 2 ~  Configure ~

(1)

type filter text |

£ >

Owerview | Board | Clocks | Components | Pins | Interrupt

Figure 4-14 Adding Components

(2) Select a component from the list in the [Software Component Selection] page of the [New
Component] dialog box (for e.g., PWM Output Function).

(3) Click on [Next].

G New Component m] ®

Software Component Selection

Select compenent from those available in list

Type  All v
Function Al v
Filter [
Components Type Version ~
8 Overflow Interrupt Output Fun...  Code Generator 1.00

2 | foog Code Generator 100

( ) £ PWM Output Function Code Generator 100
£ Real-Time Clock Code Generator 100
# RIC Master Code Generator 100
# RIC Slave Code Generator 100
# Stand-by Controller Code Generator 1.00 v
< >

Show only latest version

Description

This function generates multiple PWM outputs by using a master and multiple slave
channels. It enables the pulse cycle(frequency) and the duty cycle.

Cenfigure general settings...

@ < Back Next > Eored]

Figure 4-15 Selection of Software Components
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(4) Specify an appropriate configuration name in the [Add new configuration for selected component]
page or use the default name (for e.g., Config_TAUBO).

(5) Select a hardware resource or use the default resource (for e.g., TAUBO).

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

6 Mew Component O 'Y

Add new configuration for selected component

PWM Output Function
Configuration nams:(4)\ [Canfig TAUBD |

Resource: (5)' TAUBD =

(6)
(?;‘ < Back Mext > Cancel

Figure 4-16 Add New Configuration for Selected Component (for e.g., TAUBO)

4.4.3 Removing 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.

r— a
Components 2 e % v  Components % B ?23‘) v

(2)1: wfs
|

|type filter text

type filter text

v = Drivers
v = Communications
« Config CSIGO

v @ Drivers
v = Communications
« Config_CSIGD

v A y E,D'r\ftA fig DMACO0
« Config DMACO0 (1) « tonlig DA
= = Safety Function

<

= Satety Function

« Config DCRAD
= Timers

« Config TAUBO 0
&= A/D Converter

« Config ADCAO

« Config DCRAO

= Timers (1)
« Config_ TAUBO 0

= A/D Converter
« Config ADCAD

<

<

Figure 4-17 Removing a Component or Multiple Components
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4.4.4

Follow the procedure below to set the component configuration.

Setting a Code Generator Component

(1) Click the component in the component tree (for e.g., Config TAUBO).

(2) Configure the driver in the [Configure] panel to the right of the Components tree. The Figure 4-18 is
an example.

Select [PCLK/2] in the item of [Clock source].

a.
b.

C.

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

Select channel 1 slave, channel 2 slave, channel 3 slave.

Set the [Pulse cycle] on the [Master0] tab.

Set [Duty value] for each of the [Slave 1], [Slave 2], and [Slave 3] tabs.

i:ﬁ,‘} *Smart_Configurator_Examplescfg &2

Software component configuration

T ILEiE = @ 2 ~ | Configure
% = Clock setting
type filter text Operaticn clock

v (= Drivers

(1)
2)

@)

(2) a.

PWM master select setting

Clock source

Master channel select 0 ~

PWM slave setting

(CR=]

2000

. ' [ Channel 1 slave Channel 2 slave

[/ Channel 3 slave |

= =
[JChannel 4 slave [ Channel 5 slave ] Channel 6 slave
[ Channel 7 slave [ Channel & slave ] Channel 9 slave
[[] Channel 10 slave [] Channel 11 slave ] Channel 12 slave
[ Channel 13 slave [ Channel 14 slave ] Channel 15 slave
PWM setting

o (Vo] st sz s ) (2) .

PWM cycle setting
Pulse cycle 10000

Interrupt setting
Enable TAUBD CHO interrupt (INTTAUBOIO)

Priority Lowest ~

<

Overview | Board | Clocks | Compenents | Pins | Interrupt

(Actual value: 10000)

Figure 4-18 Component Configuration Settings

Right click on the component and click [ ¥ Generatecode ], it changes to [  Generatecode ] @and no code is

generated.
Clicking [

Generate code | Will change to [[¥ Generstecode ] and generate code.
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445 Changing the Resource for a Code Generator Component

You can change the resource of the component (for e.g., change from TAUBO to TAUB1). Compatible
configurations can be migrated from the current resource to the newly selected resource.

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

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

Components | = >
1
| type filter text |
w = Drivers

W = Time
@

~  (Generate code

@
E

Remove

|3£| Duplicate

Rename
Reset to default

+ Add Cenfiguration >

Figure 4-19 Resource Change

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

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

6 Resource Selection O X

Resource Selection

Select resource from those available in the list

Resource: |TAUBI ~

®3)

< BA(4) Finish Cancel

Figure 4-20 Select 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].

(6)

& Resource Selection O X
Configuration setting selection
Configuration setting list
Confirm setting for resource change] ®) Use setting below |(O) Use default
Setting Value Portable ™
Operation clock CKOD Yes
Clock source PCLE/ 32768 Yes
Master channel select ] Yes
Channel 1 slave Check Yes
Channel 2 slave Uncheck Yes
Channel 3 slave Uncheck Yes
Channel 4 slave Uncheck Yes
Channel 5 slave Uncheck Yes 4
< >
(8)
L.<Back [l Nest> Cancel

Figure 4-21 Confirm New Resource Settings

The resource is automatically changed (for e.g., changed INTTAUBOIO to INTTAUB1I0).

& SmartConfigurator_Examplescfg

Software component configuration

Components pag g5y = 2 | Configure

W Clock setting
‘t}'peﬂltertr:xt | Operation clock
v (= Drivers Clock source
w = Timers
& Config_TAUBD PWH master select setting

Master channel select

PWM slave setting
A Channel 1 slave
[IChannel 4 slave
[[]Channel 7 slave
[JChannel 10 slave
[[]Channel 13 slave
PWM setting
Masterl  Slavel

PWM cycle setting

Pulse cycle

Interrupt setting

Priority

£

Overview | Board | Clocks | Components| Pins | Interrupt

@l

=

=

8

Generate Code Generate Report

CKD v
PCLK/32768 ~ (Actual value 0.12207kHz)
0 ~
[] Channel 2 slave [J Channel 3 slave
[1Channel 5 slave [1Channel 6 slave
[] Channel 8 slave [J Channel 9 slave
[ Channel 11 slave [1Channel 12 slave
[] Channel 14 slave [] Channel 15 slave

10000 s | (Actual value: 8192)
Enable TAUB1 channel O interrupt@INTTAUB110)

Lowest ~

Figure 4-22 Resource Changed Automatically

A
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To change the configuration name, follow the procedure below.

(9) Right-click on the component.

(10) Select [Rename] to rename the configuration (for e.g., change Config_TAUBO to Config_ TAUB1).

C

omponents

El

type filter text

H

i

—+|,
5T

w [== Drivers
w [= Timers

(9) [ & Cenfig_TAUBO
«~  (Generate code

Change rescurce

Remove

®
I

=| Duplicate

Reset to default

+ Add Configuration

»

ré Rename Configuration

»

New name: Config_TAUB1|

Cancel

Figure 4-23 Renaming the Configuration
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4.4.6 Export Component Configuration
To export the current configuration of a component, click theg= [Export Configuration] button on the
[Components] tab page. The configuration will be saved as an *.xml file.

Components @ = £ 2
"
| type filter text |
w = Drivers
w = Tirmers

& Config_TAUBD
& Config_TAUB1

Figure 4-24 Export Configuration (xml format)

4.4.7 Import Component Configuration
To import the configuration of a component, click thegzs [Import Configuration] button and select the exported

XML file.

Components (2] = £ 2
"
| type filter text |
w = Drivers
w [ Timers

& Config_TAUBD
& Config_TAUB1

Figure 4-25 Import Configuration (xml format)
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4.4.8 Configure General Setting of the component

User can change the general setting of the component such as location and dependency. To change it,
please click the [Configure general settings...] link on the [Software Component Selection] page displayed in
the [New Component] dialog (Figure 4-15 Selection of Software Components) and the [Preferences] dialog
will be displayed.

G Preferences O s
type filter text Component MRS
Help

Backup settings

v .
Fm— Enable Backup settings
MCU/MPU Pac Number of trash item (1-20): |5

~ Smart Configurat

Pin Errors/War Code Generator component settings

API function output: |OQutput all APl functions according to the setting >

FIT(RX) / SIS(RL78) component settings

Code generation behavior: |Update configuration files ™

Dependency settings

Change these options to control how a component is added

Adding dependency:  Add dependent component >

Checking dependency: Ignore if dependent compeonent is newer b
< > Restore Defaults Apply

Apply and Close Cancel

Figure 4-26. Configure General Setting of Component

Note:

1. You can select [Enable Backup settings] and 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. Setting O will
disable this backup feature.

Backup settings
Enable Backup settings
Number of trash item (1-20):{|5 ‘

Figure 4-27 Trash number setting

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

Code Generator component settings

API function output: |Output only initialization API function v

Output all API functions according to the setting
FlT(_RX) / S‘S(F?US_) c QOutput only initialization AP| function

Figure 4-28 RH850 API function output setting
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4.5 Pin settings

The [Pins] page is used for allocating pin functions. User can switch the display by clicking on the [Pin
Function] and [Pin Number] tabs. The [Pin Function] list shows the pin functions for each of the peripheral
functions, and the [Pin Number] list shows all pins in order of pin number.

{";‘1} *Smart_Configurator_Examplescfg > = 8
Pin configuration User can sort the display =
. ., Oenerate Code Generate Report
by clicking the title.
Hardware Resource = laz 6% Pin Function / =3 | | _aﬂ| 2 e
|'I'}-'pefilter text | |t}-‘pefilter text (* = any string, ¥ = any character) | All ~
v '12} Timer Array Unit B " Enabled  Function Assignment Pin Number Direction Remarks &
$iﬂg10 O TAUBTIO # Mot assigned # Mot assigned  MNone
hd TAUB1D ] TAUBTN # Mot assigned # Mot assigned  MNone
" TAUBT1 ] TAUBTIZ # Mot assigned # Mot assigned  MNone
" TAUB12 O TAUB1I3 # Mot assigned # Mot assigned  Mone
- TAUB12 O TAUB114 # Mot assigned # Mot assigned  Mone
N TAUB14 O TAUBTIS # Mot assigned # Mot assigned  MNone
" TAUBTS O TAUBTIG # Mot assigned # Mot assigned  MNone
" TAUBTE O TAUBT # Mot assigned # Mot assigned  Mone
" TAUBTT O TAUE1IE # Mot assigned # Mot assigned  Mone
" TAUB1IS ] TAUBTIG # Mot assigned # Mot assigned  MNone
N TAUB1S O TAUBTNO # Mot assigned # Mot assigned  MNone
" TAUBT10 ] TAUBTINT # Mot assigned # Mot assigned  MNone
- TAUBTT O TaUB1NM2 # Mot assigned # Mot assigned  Mone
" TAUB112 O TAUBTN3 # Mot assigned # Mot assigned  MNone
N TAUB113 ] TAUBTN4 # Mot assigned # Mot assigned  MNone
u - -
TAUBINS # Mot assigned # Mot assigned  MNone
= TAUBT14 v L TAUBINS 7 Notassigned —_torassignec | v
£ > £ >

Pin Functionf Pin Number

Overview Board | Clocks Componentlnterrupt
Figure 4-29 [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 Functions]. In addition, the [#] icon displayed in the [Function] selection list indicates the initial pin
function of the board.

G smart Configurator - O X
File  Window Help
jwill = |8
# Smart_Configurator_Example.scfg x =8
Pin configuration G 2 o
enerate Code Generate Report
Pin Number " (R
‘type filter text (* = any string, ? = any character) ‘ All ™
Pin Number Pin Name Board Functions Function Direct.. Remarks Comments A
19 PO_1/TAUDOI4/TAUDOO4/CANO}. APO Not assigned ~ None Potentiometer connector - POT1 supply
20 P0_2/TAUDOI6/TAUDOO6/CANTR. RLIN30TX Not assigned None RS232 Transceiver connector - R232 TX
21 P0O_3/TAUDOI8/TAUDOOS/RLIN.§ RLIN3ORX Not assigned ~ None RS232 Transceiver connector - R232 RX
22 EVCC EVCC - Read only
23 PO_4/RLIN3TRX/INTP11/CAN2T] SELDPO Not assigned  None Digital inputs for Low Power Sampler - SELDPO
24 PO_S5/CAN2RX/INTP2/RLIN31TXR SELDP1 Not assigned  None Digital inputs for Low Power Sampler - SELDP1
25 PO_6/INTP2/DPIN10/SELDP2/CS}. SELDP2 Not assigned  None Digital inputs for Low Power Sampler - SELDP2
26 PO_11/RIICOSDA/DPIN12/CSIH1} TAUBOO8 Not assigned  None Green low power LED1 connector
27 P0O_12/RIICOSCL/DPINT3/PWGAJ CSIGOSI Not assigned ~ None Blue LED circle connector - SPI driver MISO
28 PO_13/RLIN32RX/INTP12/PWG..4 CSIGOSO CSIGOSO (0] Blue LED circle connector - SPI driver MOSI
29 PO_14/INTP17/RLIN32TX/PWGAJ. CSIGOSC CSIGOSC 10 Blue LED circle connector - SPI driver MCLK
30 P1_0/RLIN33RX/INTP13/TAUJ2I, Not assigned  None
31 P1_1/INTP18/RLIN33TX/TAUJ2I. Not assigned ~ None
32 P1_2/CAN3RX/INTP3/DPIN19/TL CAN3RX v None CANO transceiver TX/RX connector - CANRX0
33 P1_3/INTP19/CAN3TX/DPIN23/§ CAN3TX Not assigned  pne CANQO transceiver TX/RX onnector - CANTX0
34 P1_12/CAN4RX/INTP4/RLIN36TE CAN4RX P12 one CAN1 transceiver TX/RX connector - CANRX1
35 P1_13/CANATX/RLIN36RX/INTPE CAN4TX @ CAN3RX ne CANT transceiver TX/RX connector - CANTX1
36 P2 6/ADCAQSEL2 p2 6 INTP3 ne CANO and CANT1 transceiver NSIL connector - C v
Pin Function Pin Number DPIN19
Overview Board |Clocks| Components Pins|Interrupt! TAUJ2I12
Figure 4-30 [Pins] Page ([Pin Number])
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45.1 Assign Pins to Resources
In the Pins page, assign pin to the resource used by the component. Pin assignment can be done in either
[Pin Function] list or [Pin Number] list.

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

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

(2) Select the target software component (for e.g., Interrupt controller unit).
(3) Click the [Enabled] header to sort by pins used.

(4) Pin assignment is performed with the [Assignment], [Pin Number] column, or [%¥ (Next group of pins
for the selected resource)] button.

(@) Click [Assignment] or [Pin Number] and assign a terminal from the list (for e.g., change from PO_1
to P10_0 with [Assignment]).

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

Hardware Resource 37 [ la Pin Function (4)_(b) =] | By e
Type filter text Type pin function (4)_(a)
;”: All = Enabled § Function Assignment Pin Number Direction Remarks &
f Clock genertor 3) INTPD P10_0/TAUDON, TAUDDO1/CANORX/INTPO/CSCKFOL v A2 I
(2 Ll Pt INTP1 Mot assigned

g pr— INTP2 P10 0/TAUDOIT/TAUDDO1/CANORK/INTPO/ CSCXFOUT/PWGADD/ TAPADUP/CSIH1SIMEMCDATO/ETNBORXCLK/ TAUNI TAUIT03
f P:fw ;u” 'T & INTP3 PO_1/TAUDOIA/ TAUDOO4/ CANDRX/INTPO/RLINZOTX/PWGA110/ CSIHOSI/APO/ TAUI212/ TAUI202
= PRy O  InNTP4 JP0_0/INTPO/FPDR/FPDT/DCUTDI/LPDI/LPDIO/ TAUJ210/TAUI200
| mw-Power Samnler — Pp—— —

Figure 4-31 Pin Assignments in the [Pin function] List

When the component is set, the check box in the [Enabled] column is checked. Pin assignment is possible
even when the component is not set. If pin assignment is done without component being set, we will display "
There is no software initialising this pin" in the [Remarks] column.
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45.2 Assigning pins using the MCU/MPU Package view

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

Follow the procedure below to assign pins in the MCU/MPU Package view.
(1) Zoom in to the view by clicking the [/* (Zoom in)] button or scrolling the view with the mouse wheel.
(2) Right-click on the target pin.
(3) Select the signal to be assigned to the pin.

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

& MCU(%PU Package o
lﬁ e @Asswgnad Function =
W m
| mes G bl s Bed R Rl R b el fes bos) bas bus kel (s ke () G e | .
o| g fias) i s Pl R i) (sl ) R i) Ged) G (s Rl () R el R B | .
100000000000000000000
of fe sl fed) sec mec () () Bed Bl ss fed s s fus) soss e me o e B o
@) )
QLRSS i) (i) s (-
| R (ME0 s A (ARLE MRS W0 |
G| ML ML ML s WA WL PN P00 |G
w o) e ) s moc (s ) () |0
o[ s s ) sows s s s oms e (s ) o) [
s s gl s ms s s e eoc (s e
(2) o[l fus) (mS) a3 b s e e neovee fam paoth P
~
e s 2006 -900
i Y| Not assigned -y Y Y
* PO_1 b
e | o e - L R T
TAUDOI4 »
| ) (1 TAUDOOA 3 fons (w0d) s (wud | v
no w CANORX (:) s s (wos) (s | -
Of  INTPO -mmm&muummmmm!mm
RLIN2OTX b pp
LEC Amea (B (WF (RS (R (ML (ML (RS (BE (B0 Wt W |
PWGALID b g
LE PR OBOE RS s MG M4 M2 ME M EE s
CSIHOST )y [——
e APO b [l G s () () ) () b () () (e () (e fouss
: TauI2 N T W w8 B w8 s w _w =
TAUI202 b
W Legend
. Highlighted pin In-used pin Warning pin . Conflict pin System . Timer Connectivity
. Anzlog Port . Graphics . Audio (4)

Figure 4-32 Assigning Pins Using the MCU/MPU Package View
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4.5.3

Show pin number from pin functions

You can go to the pin number associated with a pin function.

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

@
O]
®)

function.

Select “Jump to Pin Number”

G Smart Configurator

File Window Help
=]

Run

% Smart_Configurator_Example.scfg x

Pin configuration

Generate Code Generate Report

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

& &

Software Components = 1% 4% Pin Function QB R e
‘Type filter text ‘ |type filter text (* = any string, ? = any character) ‘ All ~
~ & Interrupt Controller Ena.. Function Assignment Pin Number Direct.. Remarks ~
« Config_INTC NTP A |
INTP12 ___~ P10 13/ CSIHOSSI/PWGA180/RLIN3. ~ C10 |
[] INTPO # Not None
[J INTP2 # Not, Merge comment to Pin Number tab None
[] INTP3 # Not. AT CommERS None
[] INTP4 * Not{ Assign selected pins None
] INTPS s Not. i Tl None
] INTP6 JNot. nassign selected pins 5 None
[ INTP7 » Not assigned # Not assigned None
[ INTP8 7 Not assigned # Not assigned None
[ INTP9 7 Not assigned # Not assigned None
[] INTP1O # Not assigned # Not assigned None
[ INTP11 # Not assigned # Not assigned None
[] INTP13 » Not assigned # Not assigned None
[ INTP14 » Not assigned # Not assigned None
[ INTP15 7 Not assigned # Not assigned None
[ INTP16 7 Not assigned # Not assigned None
[ INTP17 # Not assigned # Not assigned None
[] INTP18 # Not assigned # Not assigned None
[ INTP19 » Not assigned # Not assigned None
[ INTP20 # Not assigned # Not assigned None v
< >
Overview Board |Clocks Components | Pins | Interrupt
‘ & smart Configurator - [} X
File Window Help Run
[l o |
% Smart_Configurator_Example.scfg =a
. . o] =]
Pin configuration Generate Code Generate Report
Pin Number [T
I All v
PinN_. Pin Name Board Functions  Function Direction Remarks Comments A
B20 AP1_13/ADCA1N3 Not assigned None
(o} P22 4 None
2 P25 None
€3 P10_2/TAUDOIS/TAUDOOS/RIIC.. None
C4  P10_0/TAUDOIT/TAUDOO1/CAN... None
C5 P12 _2/INTP19/RLIN34TX/PWGA... Not assigned None
c6  P2210 Nat assigned None
C7  P11_6/RLIN33RX/INTP13/CANS.. None
8 P2214 None
L Lo
C10 P10 13/ CSIHOSSI/PWGA180/R... INTP12 | | |
R . Not assigned None
C12  P10_9/TAUDON 2/TAUDOO12/R... Not assigned None
€13 P18_15/ADCATIN5S Not assigned None
C14  P18_12/ADCATNZS Not assigned None
C15 P18_11/ADCAINIS Not assigned None
C16 P18_10/ADCATINOS Not assigned MNone
C17 P18 _8/ADCA118S Not assigned None
C18  AP1_14/ADCATI4 Not assigned None
C19  AP1_15/ADCATINS Nat assigned None
C20 AP1_0/ADCATI0 None
D1 P10_15/CSIH3RYI/CSIH3RYO/P... Not assigned None v
Pin Funclio
Overview|Board | Clocks Components Pins Interrupt

Figure 4-33 Jump to Pin Number

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

The pin setting can be exported. Exported files can be imported into projects of the same device family.
Follow the procedure below to export the pin settings.

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

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

4% *Smart_Configurator_Examplescfg X = 8
Pin configuration C| - =
Generate Code  Generate Report
(1)
Hardware Resource [ [ |%; s&  Pin Function =2 | | =) | ﬁg
|| | |t;.-'pefi|ter text (* = any string, 7 = any character) | All ~
i'!: Al " Enabled  Function Assignment Pin Mumber Direction Remarks ™
8 Clock generator TAUBOO1  # P10_11/PWGATSO/RLINITRK/IN 7 C8 0
"' VO Ports . TAUBDOZ # PO_8/INTP16/RLINZ1TH/DPING/C # T12 a
¥ Interrupt controller unit TAUBOO3  # P10_12/PWGATTO/FLXAOSTRW # D7 0
# Reset Controller O TAUBDO4 # Mot assigned # Mot assigned  Mone
# Power Supply O TAUBDOS # Not assigned # Mot assigned  MNone
W Low-Power Sampler O TAUBDOG # Not assigned # Mot assigned  MNone
uﬁ Exttarnal Memery Access Co O TAUBDOT # Not assigned # Mot assigned  MNone
“.@ serial Flash Memor}r Interfac O TAUBDOS # Mot assigned # Mot assigned  Mone
uﬁ Clocked Serfal Interface G O TAUBDOS # Mot assigned # Mot assigned  Mone
ﬁ Fllﬂcnlf‘?c'liﬁrllilﬂlthna’rfaceH O TAUBDO1D # Mot assigned # Mot assigned  Mone v
£ > £ >

Pin Function = Pin Number

Overview | Board | Clocks | Components | Pins | Interrupt

Figure 4-34 Export Pin Settings (XML format)

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

455 Import Pin Settings

Users can import XML format files including pin assignment settings. After importing a file, the terminal
assignment setting will be reflected in the [Pin configuration] page. Please follow the procedure below to
import the pin settings.

(1) Click on the [f=3 (Import board setting)] button on the [Pins] page.

(2) Inthe [Import] dialog, enter the file name to import.
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{5 *Smart_Configurator_Examplescfg 3 = 8

&l &

Pin configuration :
9 Generate Code GezirseRepcrt

Hardware Resource £l 1% s&  Pin Function o | | & i3
H | |t',fpe filter text (* = any string, 7 = any character) | All ~
i"-': All " Enabled  Function Assignment Pin Number Direction Remarks *
W IC'SCP“ ie”e'm' TAUBOOT  # P10_11/PWGATE0/RLINITRX/IN # C8 0
1‘;#? If ° o t‘ ol unit TAUBDO2  # PO_&/INTP16/RLIMZITX/DPING/ # T12 0
b4 ': E;“CF ‘tﬂ””'” erunt TALBOO3 # PI0_12/PWGATTO/FLXADSTPW # D7 0
b P?—S S°"' 'T & []  TAUBODZ  # Notassigned # Mot assigned  None
# LDWE; UFPS)‘ I O TAUBDOS # Mot assigned # Mot assigned MNone
,;.'g E;:\f- OI"::' amp:r c O TAUBOOG # Mot assigned # Not assigned  None
. -er|n:| hel:nnor_‘f‘ cclessrfo O TAUBDOT # Mot assigned # Mot assigned  None
ﬁ CT”ak ;; ' Ielm:: nteG ac O TAUBDOS # Not assigned # Mot assigned  None
Clocked SE'!BI I” E;CEH [] TAUBDO9  # Notassigned # Motassigned  None
£ > £ >

Pin Function Pin Number

Overview | Board | Clocks | Components | Pins | Interrupt

Figure 4-35 Import Pin Settings (XML format)

45.6 Pin setting using board pin configuration information

You can set the initial pin configuration according to the Renesas board that you selected to use. You can
check the board that is 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
4.1.2 Selecting the Board.

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

O]

®)
(4)
®)

| 2]

File Window

Open the [Pin Configuration] page and click the [Assign default board pins]@ button.
When [Assign default board pins] dialog opens, click [Select all].
Click [OK].

Hel

& 2]

= B | & MCU/MPU Package » 8

=o

& Smart_Configurator_Examplescfg x

. ) g @ A
Pin configuration Generate Code Generate Report LIE

Hint : This button & will assign pin function to the default board pins if a board is selected. Don't Show Again | %

Q4 aaa

Hardware Resource = % & Pin Function

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

[ Default Board Pin

Pin Function Pin Number

Overview Board Clocks Components | Pins| Interrupt

» Legend

Figure 4-36 Setting for initial pin configuration

SAN A Ena.. Function Assignment
@ Clock generator ] AOVREF  + Not assigned Assign default board pins
3 1/0 Ports [] Aovss + Not assigned |
@ Interrupt controller unit [] AIVREF  » Not assigned (3)
@ Reset Controller [] A1vsS ¢ Not assigned
@ Power Supply ] ADCAOID + Not assigned Assign Pin Function .
@ Low-Power Sampler ] ADCAOI1 # Not assigned ADCAOIO De-select all =
*i5 External Memory Acces [[] ADCADI2Z + Not assigned ADCAOI1 =
{2 Serial Flash Memory Int [] ADCADI3 + Not assigned =] ADCA0I2 B= >
#3 Clocked Serial Interface [[] ADCAOI4  # Not assigned &) ADCAOI3 s RE N ESAS
o Clocked Serial Interface [[] ADCAQIS + Not assigned APO i
% LIN Master Interface [[] ADCAOI6 # Not assigned CAN3RX E
2 LIN/UART Interface [] ADCADI7 # Not assigned CAN3TX =
4 12C Bus Interface [] ADCAOI8 + Not assigned A CANARX - RHS50F1KMS4
=3 CANFD Interface [] ADCADI9  Not assigned e
o FlexRay ] ADCAOIT0 # Not assigned (4) Concel H R7F701649
* Ethernet AVB [] ADCAOI11 + Not assigned =
“2 Single Edge Nibble Trar [[] ADCAOI12  Not assigned ¥ Not assig None
& Timer Array Unit B [[] ADCAOI13 » Not assigned 7 Not assig None
@ Timer Array Unit D [[] ADCAOI14 » Not assigned r Not assig None
@ Timer Array Unit J [[] ADCAOIS ¢ Not assigned ¢ Not assig None
% Realtime clock [[] ADCADIOS # Not assigned * Not assig None
J.iz F.j(ode[ Timer [C] ADCADI0! ¢ Mot assigned » Not assig None v
< > < >
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If you do not set pin settings all at once, specify them individually in procedure (3).

4.5.7

By specifying the filter range on the [Pin Function] tab and [Pin Number] tab on the [Pins] page, you can refer

Pin filter feature

to it more easily.

Pin Function 2 HE| R e ed
||type filter text (* = any string, ? = any character) All M
Ena.. Function Assignment Pin Num... Direct.. Remarks CommF‘ i
[] AOVREF  + Not assigned # Not assig None Al;s:]\'cgrfr)':ent
[] ADVSS 7 Not asm_gned 7 Not ass!g None Pin Number
[] ATVREF s Not assigned # Not assig None Direction
[] ATVSS # Not assigned # Not assig None Remarks
[ ] ADCAOI0O # Not assigned # Not assig None Comments
[] ADCAOIT # Not assigned # Not assig None
Figure 4-37 Filter for [Pin Function] tab
Pin Number | G| e e
||type filter text (* = any string, ? = any character) Symbolic Name v
Pin N.. Pin Name Board Functions  Function  Direct.. Remarks
Al BVSS BVSS Read only | [SMBACILEES
. Pin Name
A2 P22 7 Not assignt None Board Functions
A3 P13_1/MEMCOA20 Not assign None Function
A4 P229 Not assign: None Direction
A5 P11_15/CANZ2RX/INTP2/CSIH2C... Not assigni None Remarks
A6 P22 12 Not assign: None Symbolic Name
A7 P2213 Not assign None Comments

Figure 4-38 Filter for [Pin Number] tab
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45.8 Pin Errors/Warnings setting

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

ré Preferences

‘type filter text |

Help
~ Smart Configurator
Component

MM MPLLPackage

Pin Errors/Warnings

Pin Errors/Warnings

~ Pin Conflict
Multiple functions are assigned in one pin number
~ No Pin Allocation
Function used by software but not allocated to any pin

~ Mutually Exclusive Pins

Mutually exclusive pins cannot be allocated to the same pin at the same time.

~ No Software

Assigned pins but there's no software using them
~ Different Group

Functions in same channel but different group
~ Board Mismatch

Pin assignment does not match the board suggested pin assignment

Restore Defaults Apply

Apply and Close

O X
G v - 8
Error v
Error 4
Error M
Info v
Warning v
Warning v
Cancel

Figure 4-39 Pin Errors/Warnings settings at Preferences

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

~ No Software
Assigned pins but there's no software using them Error »
IS Smart Configurator - O X
File. Window Help
=] | [
4 Smart_Configurator_Example.scfg x = B |5 MCU/MPU Package x =B
Pin conﬁguration Genera‘t’e Code Generat(:éJ Report B pmedpninis
Pin Number | B 2 el
‘type filter text (* = any string, ? = any character) ‘ Symbolic Name v
Pin Numb... Pin Name Board Functions Function Direction Remarks A
P4 EVCC EVCC - Read onl
P17 AP0_6/ADCAOI6 Not assigne: None
P18 APO_3/ADCAOI3 Not assigne: None
P19 ___APO 1/ADCAOI Not assigne: None
L@P20__ AP0 0/ADCAQIO ADCAOI0__| Thereisr
R1 PO_13/RLIN32RX/IN... Not assigne: None
R2 P1_1/INTP18/RLIN3... Not assigne: None
R3 P2_6/ADCAOSEL2 Not assigne: None
R4 P1_3/INTP19/CANS3... Not assigne: None
R17  AOVREF Not assigne: None
R18  APO_7/ADCAOI7 Not assigne: None
R19 AP0 4/ADCAOI4 Not assiane: None v
< >
Pin Function Pin Number
Overview Board |Clocks Components| Pins Interrupt » Legend s
[ Configuration Problems x ré=8
1 error, 0 warnings, 0 others
ription . Type
~ © Pin (1 item)
© 105000012 Thsre is no software configuration us_inq ADCAQIO. P\ea_se ignore th\'_s message if you intend to hgnd\e the pin \'m’t\'aHs_at\'on separately. Pin

Figure 4-40 Change “No Software” setting from “Info” to “Error”
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4.6 Interrupt Settings
Check and set the interrupts of the peripheral modules that have been selected on the [Components] page.

{5 *Smart_Configurator_ Example.scfg = 8
Interrupt configuration ) -
P g Generate Code Generate Report
~
Interrupt vectors used =
Type filter text Vector Number v
Vector Mumber  Exception Source Code  Interrupt Interrupt request source Peripheral  Priority Status 05 management
32 1052H INTTAUIDIZ  Interrupt for TAUJD channel 2 TAUID Lowest Used
83 1033H INTTAUIDI3 Interrupt for TAUID channel 3 TAUID Lowest Used
142 108EH INTTAUBOID  Interrupt for TAUBD channel 0 TAUBD Lowest Used
143 108FH INTTAUBOI  Interrupt for TAUBO channel 1 TAUBD Lowest Used
v

Overview | Board | Clocks | Components Pin
Figure 4-41 [Interrupts] Page

46.1 Changing the Interrupt Priority Level and OS Management Setting
When an interrupt is used in a configuration on the [Components] page, the status of the interrupt will be
changed to "Used". To display the used interrupts only, click on the [ [#] (Show used interrupts)] button.

(1) The interrupt priority level can be changed in the [priority] column. Setting the priority level is reflected
in the configuration settings of the component.

(2) The [OS management] column becomes active for a project that uses RTOS (RI850V4). Selecting a
checkbox in the column outputs the corresponding interrupt function in the interrupt format that can be
managed by the OS.

5} *Smart_Configurator_Example.scfg % = 8
%l ©

Interrupt configuration
P 9 Generate Code  Generate Report
~

Interrupt vectors used [E3)

Type filter text Vector Number b

Vector Number  Exception Source Code  Interrupt Interrupt request source Peripheral ~ Priority Status 05 management
a2 1052H INTTAUJOIZ  Interrupt for TAUJO channel 2 TAUJD Lowest v Jsed D(Z)
a3 1053H INTTALIOIZ  Interrupt for TAUJO channel 3 TAUJO Highest  lsed
142 108EH INTTAUBOIO  Interrupt for TAUBO channel 0 TAUBD  ffLlevel T Hliseqd

143 108FH INTTAUBOIT  Interrupt for TAUB channel 1 TAURC] ) tiii? sed

Level 4
Level 3
Level 7

Level &

Level &

Level 10
Level 11
Level 12
Level 13
Level 14 o
Lowest

Overview | Board | Clocks | Components | Pins | Interrupt

Figure 4-42 Interrupt Settings
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4.6.2 Changing the Interrupt Handler Name, Generate Entity and Generate
Enable/Disable Function Setting

From Smart Configurator for RH850 V1.10.0, User-defined interrupt handler is supported for all RH850
devices supported by Smart Configurator. User can define the interrupt handler for each interrupt in
[Interrupt] page and decide if to generate the interrupt handler entity and interrupt enable/disable function.

1) User can input his own interrupt handler name by editing column [interrupt Handler] manually.
“eiintn” is displayed on column [Interrupt Handler] as default interrupt handler. User can edit this column
and enter a user-defined name (except the default name “eiintn”) here.
Note: interrupt handler which is used by components is non-editable.

2) User can specify whether user-defined interrupt handler entity is generated by checking/unchecking
[Generated Entity].
The default setting is always checked. When you change the setting to unchecked, the interrupt handler
code won’t be generated by Smart Configurator, then user can use his own handler code.

3) Users can specify whether the interrupt enable/disable function is generated by checking/unchecking
[Generate Enable/Disable Function].
The default setting is unchecked. When user changes the setting to checked, a pair of interrupt
enable/disable functions will be provided in “r_smc_interrupt.c” file. User can easily use interrupt by
calling these APIs directly.
For code samples of the interrupt enable/disable functions, see Figure 4-44 Interrupt Enable/Disable
Functions Code Example

3 icachy X

, ourati & &
nterrupt configuration Generate Cade  Generate Repart

Interrupt vectors. =

I et i 5

Peripheral _ Pricri
oFEr
oFEl
OFE1
oFer
oFE1
DFET
oFEr
st DFE1
ot DFED
st DFED
DFET
oFE
oFE
ofe
MSPID
MSPI0
msPI0
MSPIO
MsPID
MsPI0
0 MsPil
wsei

Vector Number  Exception Source Code
550 2264
551 1227H
552 12264

| 55 1220H
554 12204
585 12264
556 1220k

e 2204
558 1226H
558 12264
560 12304
561 1231

| se 12324
s63 1233H
564 12341

| ses 12354

Generate Entity  [ll Generste Ensble/Disable Function

(1) ) (3)

nfig_MSPIDD,_ chanrel00 interrupt send g

566 1236H INTMSPIOTX2
567 12374 NTMSPIORXD
| s 1238H INTMSPIRX1
568 12304 INTMSPIORX2
570 123AH INTMSPI1TXO
sn 1238H INTMSPI1TX
stz 123K INTMSPI1TX2
573 1230H INTMSPITRXO
574 123EH INTMSPI1RX1
57 12364 NTMSPITRX2
576 12404 INTMSPIOTX/INTRCAN...
577 12414 INTMSPIORX/INTRCA.
578 12424 INTMSPIOFE/INTRCAN.

i MSPI0D_channel00_irtarrupt receive

MsPI
MsPI
[
2 msen

579 12431 INTMSPIOERR/INTRCA.
560 1244H INTMSPITTXANTRCAN.
81 12454 INTMSPITRXINTRCA.

se2 12464 INTMSPI1FE/INTRCAN.
se3 1247H INTMSPIERR/INTRCA
S84 12484 INTMSPIZTX/INTRCAN.

| > ses 12484 INTMSPIZRX/INTRCA
s86 12484 INTMSFIZFE/INTRCAN.
587 12484 INTMSPI2ERR/INTRCA.

Overview | Board | Clocks | Companents |Pins | Interrupt

Figure 4-43 Interrupt Settings
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B r_smc_interrupt.c E3 |

=)

20 kR R R Rk kR R R R R kR R R R kR R R R R kR R R R kR R R R
21 File Name : I_smc interrupt.c

22 * Version i 1.3.0

23 Device (s) : RTF702301BEBBR

24 Description : None

25 ok ok

26

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

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

#include "r

#include "r_cg_userdefine.
#include "r_smc interrupt.h”

void R_Interrupt Create(void)
T{
1

void r Config MSPIOO channel(0_interrupt send enable interrupt(void)

=R

/% Clear INTMSPIOTX0 request and cnable operation */
INTC2.EIC244.BIT.EIRF244 = _INT REQUEST NOT_OCCUR;

51 INTC2.EIC244.BIT.EIMK244 = INT PROCESSING ENABLED;

52 1

53

;| void r_Config MSPIOO_channel(0_interrupt send disable_interrupt (void)
33 =R

56 /* Disable INTMSPIOTX( operation and clear reguest */

7 INTC2.EIC244.BIT.EIMR244 = _INT_ PROCESSING_DISABLED;

58 INTC2.EIC244.BIT.EIRF244 = _INT_REQUEST NOT_OCCUR;

59 1

void r_Config MSPI00_channel00_interrupt receive enable_interrupt{void)

2 =1 (

3) /* Clear INTMSPIORX( request and enable operation */
4 INTC2.EIC245.BIT.EIRF245 = _INT_REQUEST_NCOT_OCCUR;

5 INTC2.EIC245.BIT.EIMR245 = _INT_PROCESSING ENABLED;
€ - 1

void r_Config MSPIOO channel00_interrupt receive_disable_interrupt(void)

S

5 B 68

A @ O MMM m oo

/* Disable INTMSPIORX( operation and clear regquest */
INTC2.EIC245.BIT.EIMK245 = INT PROCESSING DISABLED;
INTC2.EIC245.BIT.EIRF245 = _INT_REQUEST_NCOT_OCCUR;

. J
Figure 4-44 Interrupt Enable/Disable Functions Code Example
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4.6.3 Changing the PEn setting (RH850/U2A only)

In Smart Configurator, you can select which PEn to respond to the interrupt in use.
PEn can be set on the [Interrupt] page by below steps:
(1) PEnis chosen to be used in [System] page (please refer to chapter 4.3, System Settings (RH850/U2A
only) )
(2) Check or uncheck the checkbox in column PEn in [Interrupt] page to select which PE to respond to
the interrupt. There are two types of interrupts:
a  Connected to INTC1 of each PE, each PE selected in the PEn column can respond.

b  Connected to INTC2 shared by multiple PEs, only one PE selected in PEn column can respond.

G smart Configurator = [m} X
File Window Help
g BI@
% Smart_Configurator_Example_U2Ascfg » =a
5 5 =
Interrupt configuration Generate Code Generate Report
Interrupt vectors
Type filter text Vector Number v
Vector N... Exception Sou... Interrupt Interrupt request source Periph... Priority  Status OS manage.. PEO PE1 PE2 PE3 ~
26 101AH INTTAUDOI14  TAUDO Channel 14 interrupt TAUD Lowest
27 101BH INTTAPAOIPEKO TAPAO peak interrupt 0 TAPA  Lowest (3) a
22 rran LAITADAONAVO TADAL oo s i0 Lapa 7
(1) 29 101DH INTSDMACERR  sDMACO address error or SDMACT ... sDMAC Lowest  Used v v
s v
31 101FH INTTPTMO TPTMO Timing Protection Violation TPTM  Lowest
31 101FH INTTPTM1 TPTM1 Timing Protection Violation TPTM  Lowest
31 101FH INTTPTM2 TPTM2 Timing Protection Violation TPTM  Lowest
| 3 101FH INTTPTM3 TPTM3 Timing Protection Violation TPTM  Lowest
| 34 1022H INTFLOENDNM  FPSYSO Flash sequencer processing .. FACI0O  Lowest (3) b
| 36 1024H INTFLTENDNM  FPSYS1 Flash sequencer processing ... FACIT  Lowest
vy Lol cocueo oo ; oo N
@) : I
1 40 1028H INTDTS63TO32 DTS ch63-32 transfer end DTS Lowest
| 4 1029H INTDTS95TO64 DTS ch95-64 transfer end DTS Lowest
} 42 102AH INTDTS127TO... DTS ch127-96 transfer end DTS Lowest
| 43 1028H INTDTSCT31T... DTS ch31-0 transfer count match DTS Lowest  Used °
| 44 102CH INTDTSCT63T... DTS ch63-32 transfer count match DTS Lowest v
Overview Board Clocks System Components Pins Interrupt
Figure 4-45 PEn setting
[FG smart Configurator - [m] X
File Window Help
o & = | &
& Smart_Configurator_Example_U2A.scfg x =8
System configuration Y o
Y g Generate Code Generate Report
= A~
CPU core selection
/| CPUO(PED) used (default)
r_cg_intvector PEO.c and r_cg_intc_PEO.c are generated under "\general" folder, WDTO files are generated (if WDTO is used).
[ICRU1(PET) used
rﬁcgjntvectorﬁPE;.(c a)nd r_cg_intc_PE1.c are generated under "\general” folder, WDTT1 files are generated (if WDTT is used).
CPU2(PE2) use 2
r_cg_intvector PE2.c and r_cg_intc_PE2.c are generated under "\general” folder, WDT2 files are generated (if WDT2 is used).
CPU3(PE3) used
\L(g intvector PE3.c and r cg intc PE3.c are generated under "\general" folder, WDT3 files are generated (if WDT3 is used).
v
Overview Board Clocks | System| Components| Pins Interrupt

Figure 4-46 PEn is chosen to be used or unused in [System]

Note:

Only RH850/U2A supports PEn setting.

For other microcontrollers such as RH850/F1KH-D8, only PEO is supported, so PEn cannot be selected by
peripheral functions such as DMA or interrupts.
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5. Managing Conflicts

Adding components, setting pins and interrupts may cause problems related to resource mismatches. This
information will be displayed in the [Configuration Problems view]. User can refer to the information displayed

to fix the conflict issues.

51 Resource Conflicts

When two software components are configured to use the same resource (for e.g., TAUBL1), an error mark

(&%) will be displayed in the [Components tree].

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

8 *Smart_Configurator_Examplescfg

Software component configuration

Components iy g7 =] Z» v Configure
W w Clock setting
|t3-pefi\tertext | Operation clock
~ = Drivers Clock source
W = Timers
E:f-. Config_TAUB1 PWM master select setting
g Config_TAUB1 Duplicate Master channel select

PWM slave setting
Channel 1 slave
[ Channel 4 slave
[ Channel 7 slave
[ Channel 10 slave
[ Channel 13 slave

<

Overview | Board | Clocks | Components | Pins | Interrupt

= Configuration Problems >

CKD ~
PCLK/32768 ~
0 v

[ Channel 2 slave
[ Channel 5 slave
[ Channel 8 slave
[ Channel 11 slave
[ Channel 14 slave

5

= 8
=

Generate Code Generate Report

T3y

(Actual value: 0.12207kHz)

[] Channel 3 slave
[] Channel & slave
[] Channel 9 slave
[] Channel 12 slave
[] Channel 15 slave

-~

10 errors, 0 warnings, 4 others
Description
~ @ Interrupt (4 items)

~ @ Peripheral (4 items)

~ @ Pin (6 iterns)

@ E04010001: Peripheral TAUB10 used by Config_TAUB1_Duplicate is already used by Config_TAUB1.
@ E04010001: Peripheral TAUB10 used by Config_TAUB1 is already used by Config_TAUB1_Duplicate.
@ E04010001: Peripheral TAUB11 used by Config_TAUB1_Duplicate is already used by Config_TAUBT.
@ E04010001: Peripheral TAUB11 used by Config_TAUB1 is already used by Config_TAUB1_Duplicate,

@ E04010003: Pin used by TAUB101 in Config_TAUB1_Duplicate conflicts with pin used by TAUB101 in Config_TAUB1.
@ E04010003: Pin used by TAUB101 in Config_TAUB1 conflicts with pin used by TAUB101 in Config_TAUB1 Duplicate.

Type

@ E04010005: Interrupt vector used by INTTAUB1I0 in Config_TAUB1_Duplicate conflicts with vector used by INTTAUB110 in Cenfig_TAUB® Interrupt
@ E04010005: Interrupt vector used by INTTAUB1I0 in Config_TAUB1 conflicts with vector used by INTTAUB110 in Config_TAUB1_Duplicate Interrupt
@ E04010005: Interrupt vector used by INTTAUB1IT in Config_TAUB1_Duplicate conflicts with vector used by INTTAUB1I1 in Config_TAUB® Interrupt
@ E04010005: Interrupt vector used by INTTAUB1IT in Config_TAUB1 conflicts with vector used by INTTAUB1I1 in Config_TAUB1_Duplicate Interrupt

Peripheral
Peripheral
Peripheral
Peripheral

Pin
Pin

Figure 5-1 Resource Conflicts
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5.2 Resolving Pin Conflicts

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

& *Smart_Configurator_Example.scfg = 0
o= =
Pin configuration &l =
9 Generate Code Generate Report
Software Components B & s | Pin Function =3 ‘ | _iﬂ‘ [T |
[Type filter text | [typefiltertext [ = any string, ? = any character) | [an ~
"i'i' {WM O'_"tut Enabled  Function Assignment Pin Mumber Directicn  Remarks &
‘:; Lo TR I € TAUB1OT  # P11_3/CSIH2SC/CANSRX/INTPS # B6 0 Multiple pin functions on the
M orés o L TAUBTOZ # Mot assigned # MNotassigned Mone
AMSLILE [0 TAUBIO3  # Notassigned # Motassigned MNone
(| TAUB104 # Not assigned # Mot assigned  Mone
O TAUB1O3 # Mot assigned # Motassigned Mone
[] TAUBIOE  # Notassigned # Motassigned MNone
O TAUB1OT # Mot assigned # Mot assigned Mone
O TAUB1OS # Mot assigned # Motassigned Mone
[] TAUBIOS  # Notassigned # Motassigned Mone
O TAUB1O10  # Mot assigned # Mot assigned Mone w
< >

Pin Function Pin Number

Overview | Board | Clocks | Components | Pins | Interrupt

Figure 5-2 Pin Conflicts

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

[# Configuration Problems 2 L v = 0
2 errors, 1 warning, O others
Description - Type
~ @ Pin (3items)
@ E04010003: Pin used by TAUB101 in Config_TAUBO conflicts with pin used by P11_3 in Pin Allocator. Pin
@ E0S000010: Pin B6 cannot be used multiple times. Pin B6 is assigned to P11_3 and TAUB101. Pin

Figure 5-3 Pin Conflict Message

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

Software Components = ],az a2 | Pin Function

Type filter text | |t5-'pr:fi|ter text (* = any string, 7 = any character)
- p:"""M O-utput ‘ Enabled  Function Assignment
. #ﬂ‘::m::”f'g-mum rescnal = @TAUBIOT # P11_3/CSIH25C/CAN3RX/INTP3
. i ssign a TAUB102  # Mot assigned
@' Config_PORT Unassign all TAUB103  # Mot assigned
| Resolve conflict TAUB104  # Notassigned
‘ [ TAUB105 # Mot assigned
£

Pin Function  Pin Number

Overview | Board | Clocks | Compenents | Pins | Interrupt

Figure 5-4 Resolving Pin Conflicts

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

Output a source file for the configured details by clicking on the [ [7 (Generate Code)] button in the Smart

Configurator view.

8 *Smart_Configurator_Examplescfg

Software component configuration

Components puy g = ;-'=:{>' Configure

-

~ Basic setting

|t:.-'pE filter text

Setting  Scan group 0 AVSEG setting

w (= Drivers
v [= A/D Converter

Common operation setting

Figure 6-1 Generating a Source File

= 0

% &

Generate Codel] Generate Report

& Config ADCCO Suspend methed Synchronous suspend

A

The Smart Configurator generates a source file in <ConfigurationFileDir>\src\smc_gen. If user's Smart
Configurator has already generated a file, a backup copy of that file is also generated (refer to the section

6.6 Backing up Generated Source Code).
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6.2 Configuration of Generated Files and File Names

Figure 6-2, Configuration of Generated Files and File Names, shows the folders and files output by the Smart
Configurator. "ConfigName" indicates the configuration name set in the component. "ProjectName" indicates
the project name.

workspace
2
r T T T ]
D ProjectName.eww D ProjectName.ewp D ProjectName.ewd D buildinfo.ipcf src
|
smc_gen
2
r T 1
r_pin_config general ConfigName
D pin.c - r_cg_main.c D ConfigName.c
D pin.c - r_cg_systeminit.c D ConfigName_user.c
- r_cg_macrodriver.h D ConfigName.h

r_cg_userdefine.h

r_cg_xxx.h

r_Cg_Xxx_common.c

r_Cg_XXX_COMmon_user.c

r_cg_xxx_common.h

r_cg_cge.c

r_cg_cgc.h

r_Cg_cgc_user.c

r_smc_interrupt.c

r_smc_interrupt.h

r_smc_intprg.c

[ R I I ™ A I N I I N I I A I S I I Y R P B I

r_cg_intvector(_PEn).c

r_cg_intc_PEn.c

r_smc_clock_info.h

- D r_smc_entry.h

Figure 6-2 Configuration of Generated Files and File Names (IAREW)
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workspace
|
1 1 | 1
0 O O
default.gpj project.gpj sc_file.gpj I
smc_gen
|
I | |
r_pincfg general “ConfigName”

Figure 6-3 Configuration of Generated Files and File Names (MULTI)

Note: The generated files and file name under smc_gen folder is same for IAREW and MULTI.
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Table 6-1 Description of Generated File

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 is generated when Smart Configurator project is
created for the first time. It is the workspace file for IAREW.

ProjectName.ewp

This file is generated when Smart Configurator project is
created for the first time. It is the project file for IAREW.

ProjectName.ewd

This file is generated when Smart Configurator project is
created for the first time. It is the debug file for IAREW.

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.

default.gpj

This file is generated when clicking button “Generate Code” in
Smart Configurator each time. It is the Top project for MULTI.
when user double-clicks this file, MULTI will start run.

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

project.gpj

This file is generated when clicking button “Generate Code” in
Smart Configurator each time. It is the Program type of MULTI
project file which will list program source files.

sc_file.gpj

This file is generated when clicking button “Generate Code” in
Smart Configurator each time. It is the sub project for MULTI.
It includes the path for all files generated for each component
by Smart Configurator.

{ConfigName}

This folder is generated for the components 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, for 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
r_pincfg Pin.c This file is always generated.
It is a reference of pin function initialization for all peripherals
configured in the [Pins] tabbed page (except I/O Ports).
Pin.h This file is always generated.
It contains Symbolic name definition/user guide/API and the
function prototypes of pin setting in Pin.c.
general - This folder is always generated.

It contains header files and source files commonly used by
drivers of the same peripheral function.

r_cg_xxx.htd

These files are only generated for the used components.
The files contain macro definitions for setting SFR registers.
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Folder File Description

general r_cg_cgc.c This file is always generated.

It contains the initialization of clock sources in accordance with
the settings in the [Clocks] page.

r_cg_cge.h This file is always generated.

This header file contains macro definitions to initialize clocks.
r_cg_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_cg_intvector(_PEn).c | r_cg_intvector.c is generated only for RH850/F1KM and
RH850/F1KH

r_cg_intvector_PEn.c(n=0~3) is generated only for
RH850/U2A (only when PEn(n=0~3) is used, the
r_cg_intvector_PEn.c(n=0~3) are generated.)
r_cg_intvector_PELl.c is generated only for RH850/C1M.
r_cg_intvector_PEO.c is generated only for RH850/U2B.

This file contains interrupt vector table definitions.

r_cg_macrodriver.h This file is always generated.
This header file contains common macro definitions used in
drivers.
r_cg_main.c This file is always generated. It defines the main() function.
r_cg_ systeminit.c This file is always generated.

It contains R_Systeminit that calls all driver initialization
functions with the name R_ConfigName_Create.
R_Systeminit also calls the functions for initializing clocks.

r_cg_userdefine.h This file is always generated.
User can add macro definitions in the dedicated user code
areas.
r_smc_interrupt.c This file is always generated.
r_smc_interrupt.h This file is always generated.
It contains the macro definition for interrupt priority.
r_smc_intprg.c This file is only generated with selecting RH850/U2B group
devices.

It contains all interrupt handler entity according to [Interrupts]
page setting.

r_smc_clock_info.h This file is only generated when selecting RH850/U2B group
devices.
It contains clock setting macro definitions.

r_cg_intc_PEn.c This file is generated only for:

RHB850/U2A: Only when PE PEn(n=0~3) is used, the
r_cg_intc_PEn.c(n=0~3) is generated.

RH850/C1M: r_cg_intc_PE1.c is generated.

RHB850/U2B: r_cg_intc_PEO.c is generated.

It contains interrupt initialization API definitions.
r_cg_xxx_common.c( | This file is generated only for components which have some
Note*1) common settings shared by all resources of the component.
Normally, it contains the shared API for multiple configurations
and will be called by users.

r_cg_xxx_common.h | This is header file for r_cg_xxx_common.c and

(Note*1) I_CQg_XXX_common_user.c.

It is generated only for components which have some common
settings shared by all resources of the component. Normally, it
contains the shared API declaration for multiple configurations.
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Folder File Description
general r_cg_xxx_common_ | This file is generated only for components which have some
user.c(Note*1) common settings shared by all resources of the component.

Normally, it contains the interrupt service routines for interrupts
which are shared by multiple configurations.

User can add codes and functions in the dedicated user code
areas.

r_smc_entry.h This file is always generated.

It contains the “include” clause which include:
r_cg_xxx_common.h”

"r_cg_macrodriver.h"

"r_cg_userdefine.h"

"r_cg_cgc.h"

{ConfigName}.h

This file is included by file “r_cg_main.c”.

Note *1: xxx is the name of a peripheral function..
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6.3 Initializing Clocks
Configurations of clock source in [Clocks] page are generated in \src\smc_gen\r_config folder.

Clocks configuration

{5 *Smart_Configurator Eamplescfg 5

=g

Ha

—
~

= 7| E——

E—

oo —]
|1

SC_CPUCKD ETLCPUAKDCSIDR0) P GockiC 50 CPUCLK)
= 0 M

= - ALIN Clock(? 150N

———a Wz

Overview | Board | Clocks| Components| Pins| Interrupt

Figure 6-4 Clocks Source Configuration

Table 6-2 Clock Source File Description

Folder File Macros/Functions Description
general r_cg_cgc.c R_CGC_Create This API function initializes clocks.
R_Systeminit in r_cg_systeminit.c will call
this function during execution of the main()
function.
r_cg_cgc.h Macros related to These macros are for clocks initialization in
clocks. R_CGC_Create.
r_cg_cgc_user.c R_CGC_Create_Userlni | This API function is for user to add code in
t R_CGC_Create after the CGC
initialization.
r_smc_clock_info. | Macros related to clocks | These macros are for clocks setting in
h [Clocks] page GUI.
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6.4 Initializing Pins
Pin configuration settings are generated by the component into source files as shown in (1) and (2) below.

(1) Pins initialization for drivers with {ConfigName}

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

Table 6-3 File to Initialize Pins

Folder

File

Function

Description

{ConfigName}

{ConfigName}.c

R_ConfigName_Create

This API function initializes pins used by
this driver. R_Systeminit in
r_cg_systeminit.c will call this function
after entering main() function.

(2) Reference pins initialization codes

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

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

Table 6-4 Reference File for Initialization of All Pins

Folder

File

Function

Description

r_pincfg

Pin.c

R_Pins_Create

This function contains the initialization
codes of all pins function configured at
[Pins] page except I/O ports.
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6.5 Initializing Interrupts
Configurations in [Interrupt] page are generated in few source files.

RH850/C1M, F1KM, F1KH and U2B: (1) ) (3) (4)

Interrupt request s... Periph..J Priority | Stat.] OS management § Interrupt Handler ~ Generate Enti Generate Enable/Disable Function
MSPIO Receive stat.. MSPIO { Lowest eiint568 i

Vector Number Exception Sou... Interrupt
568 1238H INTMSPIORX1

RH850/U2A: 1) ) (3) (4) (5)
Vecto.. Exceptio.. Interrupt Interrupt request source

Peripheral [ Priority | Status [ OS managem... finterrupt Handler bene:atetntntﬂbenerale Enable/Disable Functio.. §PE0  PE1  PE2  PE3
39  1027H INTDTS31TO0 DTS ch31-0 transfer end DTS Level 4 =iint39 7

Figure 6-5 Interrupts Configuration in Interrupts View

RH850/C1M, F1KM, F1KH and U2B:

No Item Folder File Description
(1) | Priority {ConfigName} | {ConfigName}.c Interrupt priority level settings are initialized
in R_ConfigName_Create in this file.
R_Systeminit in r_cg_systeminit.c will call this
function during execution of the main()
function.
@) oS {ConfigName} | {ConfigName} user.c | The interrupt functions defined in this file are
management or Or output in the interrupt format that can be
general r_cg_xxx_common_u | managed by the OS.
ser.c
(3) | Interrupt general r_smc_intprg.c The interrupt handler displayed on [Interrupt
Handler/Gener r_cg_intvector PEQ.c | Handler] will be generated in file
ate Entity “r_smc_intprg.c” if [Generate Entity] is
checked.
(4) | Generate general r_smc_interrupt.c Interrupt enable/disable functions will be
Enable/Disabl r_smc_interrupt.h generated in r_smc_interrupt.c if [Generate
e Function Enable/Disable Function] is checked.
RH850/U2A:;
No | Item Folder File Description
(1) | Priority general r_cg_intc_PEn.c Interrupt priority level settings are
initialized in R_Interrupt_|Initialize_ForPE in
this file.
R_Systeminit in r_cg_systeminit.c will call
this function during execution of the main()
function.
2) | 0OS {ConfigName} | {ConfigName} user.c | The interrupt functions defined in this file
management or or are output in the interrupt format that can
general r_cg_xxx_common_u | be managed by the OS.
ser.c
(3) | Interrupt general r_smc_intprg.c The interrupt handler displayed on
Handler/Gener r_cg_intvector_PEO.c [Interrupt Handler] will be generated in file
ate Entity “r_smc_intprg.c” if [Generate Entity] is
checked.
(4) | Generate general r_smc_interrupt.c Interrupt enable/disable functions will be
Enable/Disabl r_smc_interrupt.h generated in r_smc_interrupt.c if [Generate
e Function Enable/Disable] Function is checked.
(5) | PEn (the UI general r_cg_intc_PEn.c Interrupt binding is initialized in
setting is only R_Interrupt_Initialize_ForPE in this file.
for R_Systeminit in r_cg_systeminit.c will call
RH850/U2A) this function during execution of the main()
function.
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6.6 Backing up Generated Source Code
The smart configurator has a source code backup function.
<ConfigurationFileDir>\trash\<Date-and-Time>

The Smart Configurator generates a backup folder for the previously generated source code when new code
is generated by clicking on [ 5| ] <Date-and-Time> indicates the date and time when the backup folder is
created after code generation.
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7. Loading generated files in Integrated development environment

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

7.1 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/r_cg_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 x
&« A <« |AR » Smart_Configurator_Example w & Search Smart_Cenfigurator_...
Organize v Mew folder =~ @ @

~

[ Desktop ~ Name Date modified Type Size
[E] Documents .settings File folder
¥ Downloads Debug File folder
J’S Music settings File folder
| Pictures SrC File folder
m Videos @ Smart_Configurator_Example.eww IAR IDE Workspace 1
o (C) Windows

— — v < 2

File name: |Smarthonfigurator,Example.eww V| Workspace Files (*.eww) e

Figure 7-1. Load a *.eww File

(3) The source file output by the Smart Configurator is added to the IAR C project workspace.

Workspace * 0 X
Debug v
Files -4
E @ Smart_Configurator_Example - .. v

&1 B Fenesas_SC
L3 i smc_gen
B Config_ADCCO
|-=1 B general
— Br_cg_adh
r_cg_ad_comman.c
&) r_co_ad_commonh
r_cg_cgo.c
k) r_co_coch
f_co_coc_userc
r_cg_intc_PE1.c
r_co_intvector_PE1.c
t_cg_macrodriver.h
r_cg_main.c
r_co_systeminit.c
&1 r_cg_userdefine.h
r_smec_interrupt.c
L — & r_smc_interrupth
L= W r_pincfy

Pin.c

mlho| dbo| bl o

L Dbuildinfo.ipci

Smart_Configurator_E xample

Figure 7-2. New Files Added to IAR Workspace
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(4) Select [Options...] from the [Project] menu of IAR Embedded Workbench.

(5) Inthe [Options for node “ProjectName”] dialog box, change target device to match with the target device
selected when creating Smart Configurator’s configuration file.

Options for node "Smart_Configurator_Example”

Category:

[Genera Optons
Static Analysis
C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker

Debugger

Simulator

Local RAM (seff) area size

Library Options 1 Library Options 2 Stack/Heap
Target Output Library Configuration

Device Floating point unit

RH850 G3M - Unspecified Bl I Double precision ~
Data model Floating-point

Medium o Size of type 'double”
[ Use short address mode Oebits @64 bis
Positionindependence
[ Code and read-orlly data

(e40000 Max size: (xB0000 bytes

Cancel

Figure 7-3. Change Target Device
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7.2 Loading in GHS MULTI

When GHS environment is selected for the compiler to be used, Smart Configurator also outputs the project
connection file (.gpj) together with the source file. The project connection file contains source file registration
information. It is not necessary for the user to add or delete source files after configuration change in the

Smart Configurator.

The usage procedure is as follows.

(1) Select [Open Project Manager ...] from the MULTI [Components] menu.

(2) As the [Select a project to open] dialog box appears, browse to the folder where the configuration file
is saved, select default.gpj, and click the [Open] button.

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

A C\MyWorlk\work\runtime-smc.rh850.product\default.gpj - ... — O et
File Edit View Build Target Debug Tools Config Windows Help

EERsL/ BB RG*E

‘Find: ~ H ~
Name Type Options “
Bl (23 runtime-smc.rh850.product\default.gpj Top Project -G -object_t A

=1 8] project.gpj Program
B src/smc_gen/Config_ADCAQ/Config_ADCAO.c C File
B src/smc_gen/Config_ADCAQ/Config_ADCAO.h Header
B src/smc_gen/Config_ADCAD/Config_ADCAD_user.c C File
B src/smc_gen/Config_CSIGO/Config_CSIGO.c C File
B src/smc_gen/Config_CSIGO/Config_CSIGO.h Header
B src/smc_gen/Config_CSIGO/Config_CSIGO_user.c C File
B src/smc_gen/Config_DCRAO/Config_DCRAO.c CFile
B src/smc_gen/Config_DCRAO/Config_DCRAO.h Header
B src/smc_gen/Config_DCRAO/Config_DCRAO_user.c C File
B src/smc_gen/Config_DMACO0/Config_DMACO0.c CFile
B src/smc_gen/Config_DMACO0/Config_DMAC00.h Header

B src/smc_gen/Config_ DMAC00/Config_DMACO0_user.c C File
B src/smc_gen/Config_TAUBO_O/Config_TAUBO_0.c C File
B src/smc_gen/Config_TAUBO_0/Config_TAUB0_O0.h Header
B src/smc_gen/Config_TAUBO_0/Config_TAUBO_0_user. C File

B src/smc_gen/general/r_cg_ad.h Header

B src/smc_gen/general/r_cg_cgc.c C File

B src/smc_gen/general/r_cg_cgc.h Header

B src/smc_gen/general/r_cg_cgc_user.c C File

B src/smec_gen/general/r_cg_csig.h Header

B src/smc_gen/general/r_cq_dera.h Header

B src/smc_gen/general/r_cg_dma.h Header

B src/smc_gen/general/r_cg_dma_common.c CFile

B src/smc_gen/general/r_cg_dma_common.h Header

B src/smc_gen/general/r_cg_intvector.c C File

B src/smc_gen/general/r_cg_macrodriver.h Header

B src/smc_gen/general/r_cg_main.c C File

B src/smc_gen/general/r_cg_systeminit.c C File

_E src/smec_gen/general/r_cg_taub.h Header v
< >[

Status |Info | Command C:\MyWork\work\runtime-smec.rh850.product\sc_i| V850/RH850

Figure 7-4. New Files Added to MULTI Workspace
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8. Creating User Programs

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

generated by the SC.

8.1 Adding Custom Code in the Case of Code Generator

When [Code Generator] is selected as the component type, if files which have the same name already exist,

new code will be merged only with the existing code that is between the comments below.

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

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

In the case of [Code Generator], three files are generated for each of the specified peripheral functions. The
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 “TAUB1” for the compare-match
timer (resource TAUB1). The comments to indicate where to add custom code are at the start and end of
each of the three files. Comments to indicate where to add user code are also added to the interrupt function
for the peripheral module corresponding to Config.xxx_user.c. The following examples are for TAUB1

(Config_ TAUB1_user.c).

[FFF* * X%k * %%k * %%k * % * % * %%k * %%k

Pragma directive

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

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

Includes

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

#include "r_cg_macrodriver.h"

#include "r_cg_userdefine.h"

#include "Config_ TAUBL1.h"

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

Global variables and functions

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

aaaaaaa *kkxk *kkkkkk * *kkkkx * *hkkkkkk

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

* Function Name: R_Config_ TAUB1_Create_UserlInit

* Description : This function adds user code after initializing the TAUB1 channel
* Arguments : None

* Return Value : None

void R_Config_ TAUB1_Create_Userlnit(void)

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

}

JrxFA*R *k* * k% * *k* ** ** * k% *k* * k% *k* ** **

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

* Function Name: r_Config_ TAUB1_channelO_interrupt

* Description : This function is TAUB10 interrupt service routine

* Arguments : None

* Return Value : None
*******************************************************************************/
#pragma interrupt r_Config_ TAUB1 channelQ_interrupt(enable=false, channel=256, fpu=true,
callt=false)

void r_Config_ TAUB1_channelQ_interrupt(void)

[* Start user code for r_Config_ TAUB1_channelO_interrupt. Do not edit comment generated here
*/
/* End user code. Do not edit comment generated here */

}

[* Start user code for adding. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */
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9. Generating Reports

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

procedure below to generate a report.

9.1 Report on Configuration

A report is output in response to clicking on the [ =5 (Generate Report)] button in the Smart Configurator

view.

Two selections of output files are available (PDF, Text).

IS Smart Configurator - O X
File Window Help
o & = | &
# Smart_Configurator Example.scfg x —
Overview information M o
Generate Code JGenerate Report
~ General Information o [ial
Overview
Get an overview of the features provided by Smart
Configurator.
Videos Application Code 5
Introduction to Smart Configurator ( @
=
Browse related videos ] (b
3 o
What's New @
Check out what's new in the latest release. J g»
See all Release Notes. MCU Hardware -
Product Documentation
User's Guide
APl manual
~ Current Configuration
Selected board/device: R7F701653 (ROM size: 4 MB, RAM size: 256 KB, Pin count: 272)
Generated location (PROJECT_LOC\): ‘sr(\sm(igen Edit...
Selected components:
Component Version Configuration 7
Overview Board| Clocks Components| Pins Interrupt
= Console x % bl ®| ™ & v 9 v = B[4 Configuration Problems x v 8 =8
Smart Configurator Qutput 0 items
Me@eeeeea: File removed:src\smc_gen\general\r_smc_clock_info.# | Description
Meeeeeee2: Code generation is successful:C:\Users\sun-yamin\¢
v
< > < >

Figure 9-1 Output of a Report on the Configuration
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E& Smart Report X

Generate report of configurations

Options
(®) Print all sectiens

() Print specific sections

Board
Clocks
Compeonents
Pins

Interrupt

Output as PDF
[] Output as text

|C:¥ | Browse...

Cancel

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

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

48 *Smart_Configurator_Examplescfg % = 0
Pin configuration o=
Hardware Resource =] lﬂz d% Pin Function “.,' I\‘Q Iﬁ

Type filter text Type pin function
A ﬂlﬁ Clocked Serial Interface G 2 Enal;’led Function Assignment Pin Number Direction Rem ™
W OG0 [l CSIHOCSS0 Not assigned Not assigned None
W CSIGT O CSIHOCSS1 Not assigned Not assigned Mone
W Csle2 [l CSIHOCSS2 Not assigned Not assigned None
Wi (SIG3 O CSIHOCSS3 Not assigned Not assigned Mone
v n'@ Clocked Serial Interface H O CSIHOCSS4 Not assigned Not assigned Nene
w CSHO O CSIHOCSSS Not assigned Not assigned Mone
Wi CSIH1 O CSIHOCSS6 Mot assigned Mot assigned Mone
Wi C5lH2 O CSIHOCSST Not assigned Not assigned Mone
. W CSIH3 ] O CSIHORY! Not assigned Not assigned None 4
< > < s
Pin Function  Pin Number
Overview | Board | Clocks | Components | Pins | Interrupt

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

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

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

& MCU/MPU Package x =a

A A [#] Assigned Function *

T3« i & 7 & 3w 2w 2w ® % % % 7 ® _® ®

of s fmd) Fad) fad) Ail fma faw i Fad el fotd coo. Fud Fed) Fad Ped) Fed fed Fud G |«

| Fal Fod) Fed) Fad) Fed s el Pl Fd) Aol fud Ped Fad Fer Aut Red) el el dus s |

of bmd Fmd) Fod Fos) Fed fa ol e e ol oo bos A Ra R Fal e el e o [

of fots ) 0B ecc wec FES) FEE P P2 es fol) moc mes BBS) sovs s wer [ @) @S (o

o 6 B e & o E @ |
| D e - e |
o 6§ i e o & @ @ |
o B en T T
| o vt (s s e (0 @ @ |
o i @ e [P e (0 @ 6 |«
| v e @0 0 ) |«
| 6 @ @ @ s (e (o s (@) @) |
o ma s b s e @ @ @ |
o A R e Prep e E
| @ & @ YL
| & @ o @ |

ol 3 (D) B B2 ) () oo awor e () sovs s B e e () (R o e |
)

| +| 6 A DGR A S A e @ @@ @@ e e s
4

o Gl (BB SR S G G G N ) G R D) G D) BB ) Bl e e S |

v| s fet) o) ) s e (Rese () woss () () fuss sk Bad) Red) () (Rus) (s (R s | ¢

T3 4 s & T & 3w w w = w % w w w w® ®

| » Legend

Figure 9-4 Outputting a Figure of MCU/MPU Package (in png Format)
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10. User code protection feature

The Smart Configurator for RH850V1.9.0 and the later version incorporates the enhanced user code
protection feature for Smart Configurator Code Generation component; from the Smart Configurator for
RH850V1.10.0, the user code protection feature is extended to Clock generated file and Interrupt generated
files. This feature empowers users to insert codes to any location in the generated codes by utilizing the
specific tags, as shown in Figure 10-1. After the next code generation, the inserted user codes will be
protected and automatically merged into the generated files.

10.1 Specific tags for the user code protection feature

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

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

/* End user code */

Figure 10-1 Specific tags for user code protection feature
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10.2

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

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

void R Config TAUB1 Create (void)

{

void R_Config_ TAUB1 Create(void)

I

'* Disable channel counter operation */

TAUBL.TT |= ( TAUB CHANNELl COUNTER STOP | TAUB CHANNELO COUNTER STOF) ;
'* Disable INTTAUB1I0 operation and clear request */

INTC2 .ICTAUBLIIO.BIT.METAUBLIIO = _INT PROCESSING DISABLED;
INTCZ.ICTAUBLIO.BIT.RFTAUB1I0 = TINT REQUEST NOT_ OCCUR;

'* Disable INTTAUB1I1 operation and clear request */
INTCZ.ICTAUBLITI1.BIT.MKTAUB1I1 = TINT PROCESSING DISABLED;
INTCZ.ICTAUBLITI1.BIT.RFTAUB1I1 = TINT REQUEST NOT_ OCCUR;

/* Set INTTAUBLID setting */
INTC2.ICTAUB1IO.BIT.TBTAUB1I0 = INT TABLE VECTOR;
INTCZ.ICTAUBLIO.UINT16 &= INT PRIORITY LOWEST;

/* Set INTTAUBII1 setting */

INTCZ2.ICTAUB1T1.BIT.TBTAUB1I1 = INT TABLE VECTOR;

INTCZ.ICTAUBII1.UINTl6 &= INT PRIORITY LOWEST;

TAUB1.TPES &= TAUB CKO PRS CLEAR;

TAUB1.TES |= TAUB CKO_PRF PCIK 15:

/* Start user code */

e e In_serted the user code

/* End user code */ with the SpeCIfIC tags

/* Set channel 0 setting *

TAUB1.CMORO = TAUB SELECTION CKO | _TAUB COUNT CLOCK PCLK | _TAUB MASTER CHANNEL
_TAUB_OVERFLOW AUTO CLEAR | _TAUB INTERVAL TIMER MODE

/* Set compare match register */

TAUBl .CMURO = _TAUB_INPUT_ EDGE_UNUSED;

TAUBLl.CDRO = _TAUBI_CHANNELO_COMPARE_VALUE;

| _TAUB_SOFTWARE TRIGGER |
| _TAUB_START INT GENERATED;

Generate code again, the code protected
by user code would not be changed.

'* Disable channel counter operation */

TAUB1.TT |= ( TAUB CHANNEL1 COUNTER STOP | _TAUB CHANNELO COUNTER STOP) ;
'* Disable INTTAUBLIO operation and clear request */
INTCZ.ICTAUB1IO.BIT.MEKTAUBLIIO = _INT FPROCESSING_DISABLED;
INTCZ.ICTAUB1IO.BIT.RFTAUBLIIO = _INT REQUEST NOT_ OCCUR;

'* Disable INTTAUBLlIl cperaticn and clear reguest */
INTCZ.ICTAUBLII1.BIT.MKTAUBLII1l = INT PROCESSING DISABLED;
INTCZ.ICTAUBII1.BIT.RFTAUBLII1 = INT REQUEST NOT_ OCCUR;

/* Set INTTAUBLIO setting */

INTCZ.ICTAUBLIIO.BIT.TBTAUBL1IO = _INT TABLE VECTOR;

INTCZ.ICTAUBLIO.UINTl& &= _INT PRIORITY LOWEST;

/* Set INTTAUBLlIl setting */
INTCZ.ICTAUBLII1.BIT.TBTAUBLI1 = _INT TABLE_ VECTOR;
INTCZ.ICTAUBLII1.UINTl&é &= INT PRIORITY LEVEL7;
TAUBL.TPS &= _TAUB CKO PES CLEAR;

TAUBL.TPS |= TAUB CKO PRE PCLK_J
/* Start user code */ User codes will automatically be
TAUBL.CMOROD = Uxt0; d t th t dfl
/+ End user code */ merged into the new generated file

/* Set channel 0 setting */

TAUB1.CMOR0O = TAUB SELECTION CKO | _TAUB COUNT CLOCK PCLK | _TAUB MASTER CHANNEL
_TAUB_OVERFLOW AUTO CLEAR | _TAUB INTERVAL TIMER MODE

/* Set compare match register */

TAUBLl.CMURO = _TAUB_INPUT_EDGE_UNUSED;

TAUBLl.CDRO = _TAUBl_CHANNELO_COMPARE_VALUE;

Figure 10-2 User code protection with auto merge

| _TAUB SOFTWARE_ TRIGGER |

| _TAUB_START INT GENERATED;
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10.3 What to do when merge conflict occurs

10.3.1 What is Merge conflict

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

If the merge conflict occurs, conflict message in red will be displayed in the Smart Configurator console, as
shown in Figure 10-3 The merge conflict message outputted in the Smart Configurator console.

FR M vm- ==

B Console x = bf &
Smart Configurator Output
MPUUeYYY2: Code generation 1S sUccesstul:C:\MyWOrK\WOrK\FUNTime-Smc. r850.product\Src\sme_gen N

Meeeeeeel: Code generation is started
Me4660001: File generated:src\smc_gen\Config TAUB1\Config TAUB1.c
M@5600012: File generated:src\smc gen\r pincfg\Pin.h

Mo5000012: File generated:src\smec_gen\r_pincfg\Pin.c
Meeeeeees: The above files highlighted in red color have user code merge conflicts, please open the file and resolve the conflict manually

Mo©0e0ee2: Code generation is successful:C:\MyWork\work\runtime-smc.rh850.product\src\smc_gen

Figure 10-3 The merge conflict message outputted in the Smart Configurator console
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10.3.2 Steps for resolving the merge conflict

To resolve this merge conflict, 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 10-4 Code before
resolving conflict).

2) Click on “Copy Current Change from Left to Right” (Figure 10-4 Code before resolving conflict).

3) Delete the codes that you do not want to use (Figure 10-5 Code after applying “Copy Current Change
from Left to Right”).

4) Save the modified code (Figure 10-6 Code after deleting and saving).

[FE Smart Configurator — O X
File  Window Help
(=i~} nTiEL R =gl
i Smart_Configurator Example.scfg (1) =06
£ Text Compare MEH BR800
Existing code + New code
TAUB1.TPS &= _TAUB_CKO_PRS_CLEAR; INTC2.ICTAUB1I®.UINT16 &= _INT_PRIORITY_LOWEST; ~u
TAUBL.TPS |= _TAUB_CK@®_PRE_PCLK_ 15; (2) /* Set INTTAUBLIL setting */
/* Start user code */ INTC2.ICTAUB1I1.BIT.TBTAUB1I1 = _INT_TABLE_VECTOR;
TAUB1.CMOR@ = ©x80; INTC2.ICTAUBL1I1.UINT16 &= _INT_PRIORITY_LOWEST;
/* End user code */ TAUBL.TPS &= _TAUB_CK1_PRS_CLEAR;
/* Set channel @ setting */ Copy Current Change from Left to Right IASEH
TAUBL.CMOR@ = _TAUB_SELECTION_CK1 | _TAUB_COUNT_CLOCK_PCLK | _TAUB, e annel o se g/
_TAUB_OVERFLOW_AUTO_CLEAR | _TAUB_INTERVAL_TIMER_MOD TAUB1.CMOR@ = _TAUB_SELECTION_CK1 | _TAUB_COUNT_CLOCK_PCLK | _T
/* Set compare match register */ _TAUB_OVERFLOW_AUTO_CLEAR | _TAUB_INTERVAL_TIMER_ I
TAUB1.CMUR@ = _TAUB_INPUT_EDGE_UNUSED; /* Set compare match register */
TAUB1.CDR@ = _TAUB1_CHANNEL®_COMPARE_VALUE; TAUB1.CMUR® = _TAUB_INPUT_EDGE_UNUSED;
/* Set output mode setting */ TAUB1.CDR@ = _TAUB1_CHANNEL®_COMPARE_VALUE;
TAUB1.TOE &= _TAUB_CHANNEL®_DISABLES_OUTPUT_MODE; /* Set output mode setting */
/* Set channel 1 setting */ TAUB1.TOE &= _TAUB_CHANNEL®_DISABLES_OUTPUT_MODE;
TAUB1.CMOR1 = _TAUB_SELECTION_CK1 | _TAUB_COUNT_CLOCK_PCLK | _TAUB| /* Set channel 1 setting */
_TAUB_OVERFLOW_AUTO_CLEAR | _TAUB_ONE_COUNT_MODE | _| TAUB1.CMORL = _TAUB_SELECTION_CK1 | _TAUB_COUNT_CLOCK_PCLK | _T
/* Set compare match register */ _TAUB_OVERFLOW_AUTO_CLEAR | _TAUB_ONE_COUNT_MODE
TAUBL1.CMUR1 = _TAUB_INPUT_EDGE_UNUSED; /* Set compare match register */
TAUBL1.CDR1 = _TAUB1_CHANNEL1_COMPARE_VALUE; TAUB1.CMURL = _TAUB_INPUT_EDGE_UNUSED; W
< > < >
B Console x AR MEvomv=08
Smart Configurator Output
Meeeeeeel: Code generation is started A
M4000001: Fi : i i . (l)
Me5000012: File generated:src\smc_gen\r pincfg\Pin.h
M@5000012: File generated:src\smc_gen\r pincfg\Pin.c
Meeeoeees : The above ﬁ.les hlghllghted in r-ed color‘ have user code merge conflicts, please open the file and resolve the conflict manually ©
Figure 10-4 Code before resolving conflict
G Smart Configurator - O X

File Window Help
=} a4 a Al
4+ Smart_Configurator_Example.scfg 5% File Compare x

& Text Compare ME R BB 4% OR
Existing code + |New code

TAUB1.TPS &= _TAUB_CK®@_PRS_CLEAR; INTC2.ICTAUB1I®.UINT16 &= _INT_PRIORITY_LOWEST; AE

TAUB1.TPS |= _TAUB_CK@ PRE_PCLK_15; /* Set INTTAUB1I1 setting */

/* Start user code */ INTC2.ICTAUB1I1.BIT.TBTAUB1I1l = _INT_TABLE_VECTOR;

TAUB1.CMORe = @x8@; INTC2.ICTAUB1I1.UINT16 &= _INT_PRIORITY_LOWEST;

/* End user code */ TAUBl TPS &= _TAUB_CK1_PRS_CLEAR;

/* Set channel @ setting */ K1_PRE P ;

TAUB1.CMOR® = _TAUB_SELECTION_CK1 | _TAUB_COUNT_CLOCK_PCLK | _TAUB|

TTAUB_OVERFLOW_AUTO_CLEAR | _TAUB_INTERVAL_TIMER_MOD (3). Delete unused code

/* Set compare match register */ user code [l

TAUB1.CMUR® = _TAUB_INPUT_EDGE_UNUSED; TAUB1.CMOR® = 8x80;

TAUB1.CDR@ = _TAUB1_CHANNEL®_COMPARE_VALUE; /* End user code */

/* Set output mode setting */ /* Set channel @ setting */

TAUB1.TOE &= _TAUB_CHANNEL®_DISABLES_OUTPUT_MODE; TAUB1.CMOR® = _TAUB_SELECTION_CK1 | _TAUB_COUNT_CLOCK_PCLK | _T

/* Set channel 1 setting */ _TAUB_OVERFLOW_AUTO_CLEAR | _TAUB_INTERVAL_TIMER_

TAUB1.CMOR1 = _TAUB_SELECTION_CK1 | _TAUB_COUNT_CLOCK_PCLK | _TAUB, /* set compare match register */

_TAUB_OVERFLOW_AUTO_CLEAR | _TAUB_ONE_COUNT_MODE | _| TAUB1.CMUR@ = _TAUB_INPUT_EDGE_UNUSED;

/* Set compare match register */ TAUB1.CDR® = _TAUB1_CHANNEL@_COMPARE_VALUE;

TAUB1.CMUR1 = _TAUB_INPUT_EDGE_UNUSED; /* Set output mode setting */

TAUB1.CDR1 = _TAUB1_CHANNEL1_COMPARE_VALUE; TAUB1.TOE &= _TAUB_CHANNEL®_DISABLES_OUTPUT_MODE; v
< > < >
B2 Console x AHBR vy =0o

Smart Configurator Output
Mee@eeeel: Code generation is started ~
Me4eeeeel: File generated:src\smc_gen\Config TAUB1\Config TAUB1.h

Me4eeeeel: File generated:src\smc_gen\Config TAUB1\Config TAUB1.c

Me5600012: File generated:src\smc_gen\r pincfg\Pin.h

M@5600012: File generated:src\smc_gen\r pincfg\Pin.c

Meeeeeees: The above files hlghllghted in red color have user code merge conflicts, please open the file and resolve the conflict manually

MAAAAAAAA . Aod iAo Do eim o e £l A MR m s m o\ i el L BFA oo di o oo\ cn o

v

Figure 10-5 Code after applying “Copy Current Change from Left to Right”
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G Smart Configurator

File Window Help

mll—} niEA B

& Smart_Configurator_Example.scfg
1L Text Compare

£ File Compare x

Existing code
/* Set INTTAUBLI® setting */
INTC2.ICTAUB1I@.BIT.TBTAUB1I@ = _INT_TABLE_VECTOR;
INTC2.ICTAUB1I@.UINT16 &= _INT_PRIORITY_LOWEST;

/* Set INTTAUBLI1 setting */
INTC2.ICTAUB1I1.BIT.TBTAUB1I1 = _INT_TABLE_VECTOR;
INTC2.ICTAUB1I1.UINT16 &:

_INT_PRIORITY_LOWEST;

+ |New code

TAUBL.TPS &= _TAUB_CK®_PRS_CLEAR;
TAIIRT TPS |= TAIIR FKH_PRE_PCLK_lS;

/* Start uéericndei*/
Paste the user code

TAUB1.CMORe = ©x80;
/* Fnd usar rade */

/* Set INTTAUB1I® setting */ ~n
INTC2.ICTAUB1I@.BIT.TBTAUB1I@® = _INT_TABLE_VECTOR;
INTC2.ICTAUB1I@.UINT16 &= _INT_PRIORITY_LOWEST;

/* Set INTTAUB1I1 setting */
INTC2.ICTAUB1I1.BIT.TBTAUB1Il =

INT_TABLE_VECTOR;
ETOoRs (4)

TAUBL.TPS &= _TAUB_CK1_PRS_CLEAR;

TAUBL.TPS |= _TAUB_CK1_PRE_PCLK_5;]
/* Start user code */ |]
TAUBL1.CMORe = ©x80;
/* End user code */

/* Set channel @ setting */

TAUB1.CMOR@ = _TAUB_SELECTION_CK1 | _TAUB_COUNT_CLOCK_PCLK | _TAUB|
_TAUB_OVERFLOW_AUTO_CLEAR | _TAUB_INTERVAL_TIMER_MOD,

/* Set compare match register */

TAUB1.CMUR® = _TAUB_INPUT_EDGE_UNUSED;

TAUB1.CDR@ = _TAUB1_CHANNEL®_COMPARE_VALUE;

/* Set output mode setting */

TAUB1.TOE &= _TAUB_CHANNEL@_DISABLES_OUTPUT_MODE;

< >

2 Console x
Smart Configurator Output

Meoeeoeel: Code generation is started

Me4eeee8l: File generated:src\smc gen\Config TAUB1\Config TAUB1.h
Me4eeeeel: File generated:src\smc_gen\Config TAUB1\Config TAUB1.c
Meseeeel2: File generated:src\smc_gen\r pincfg\Pin.h

M@5e80012: File generated:src\smc_gen\r pincfg\Pin.c

Meeeoeees:

Fade mmmmamlan 2o

The above files highlighted in red color have user code merge conflicts, please open the file and resolve the conflict manually v

P T SISO L P X S UOPR SRR -0V

set C
TAUB1.CMOR@ = _TAUB_SELECTION_CK1 | _TAUB_COUNT_CLOCK_PCLK | _T
_TAUB_OVERFLOW_AUTO_CLEAR | _TAUB_INTERVAL_TIMER_

/* Set compare match register */

TAUB1.CMUR® = _TAUB_INPUT_EDGE_UNUSED;

TAUB1.CDR@ = _TAUB1_CHANNEL®_COMPARE_VALUE;

/* Set output mode setting */

TAUB1.TOE &= _TAUB_CHANNEL@_DISABLES_OUTPUT_MODE; v
< >

B BE®| vyiv=18a

e diiakl mmal man mme

Figure 10-6 Code after deleting and saving

You can also resolve the confliction by editing the code in the right panel directly.
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11. Help

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

E Smart Configurator
File Window Help

|_=<_:[ = LﬁJ FE:I Help Contents

i,:-“:f *Smart_Conf

Home Page
Software ¢ Release Motes

Tool News
Components APl Manual

rﬁ About

Figure 11-1 Help Menu

The help system can also be activated from the [Overview] page.

G Smart Configurator

File Window Help
=]

B Console *

# Smart_Configurator_Example.scfg x =8
%l &

Overview information Generate Code Generate Report

~ General Information

Overview

Get an overview of the features
provided by Smart Configurator.

Videos Application Code ”
Introduction to Smart Configurator M 2
N Software Com| g

Browse related videos =
)

. =
What's New &
Check out what's new in the latest 5
release. §

MCU Hardware

See all Release Notes.

Product Documentation

User's Guide

API manual
~ Current Configuration
Selected board/device: R7F701653 (ROM size: 4 MB, RAM size: 256 KB, Pin count: 272)
Generated location (PROJECT_LOC\): ‘src\smcigen Edit...

Selected components: v

Overview Board|Clocks Components| Pins| Interrupt.

% b | ® & v 9 v = 8 | Configuration Problems x

Smart Configurator Output 0 items

Meeeeeee4: File removed:src\smc_gen\general\l~ || Description
Meeeoeee2: Code generation is successful:C:\[
v
< > < >

v &= 0O

- O X
—_—
i Help x g =8

% Contents ¥ Search

“ Related Topics W Bookmarks
= Index

Smart Configurator

Smart Configurator is a User
Interface that combines the
functionalities of Code
Generator and FIT
Configurator which imports,
configures and generates

different types of drivers and
middleware modules.

See also:
& Smart Configurator

B Creating a Smart
Configurator project

B Using the Smart
Configurator Editor

B Device Selection

B Importing a Software
Component

& Configuration of Software
Component

& Configuring Interrupts
& Configuring Pins

B Code Generation

B Report Generation

More results: v

Figure 11-2 Quick Start
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12. Documents for Reference

User’'s Manual: Hardware
Obtain the latest version of the manual from the web site of Renesas Electronics.

Technical Update/Technical News
Smart Configurator: Guide on Sample Project for RH850/F1KM Device (RO1AN4422)

User’s Manual: Development Environment

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

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.
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4.5.2 Changing the Interrupt Handler | New added
Name and Generate Entity Setting
6.2 Configuration of Generated Files | Updated.
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File
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Figure 4-3 Confirm Device Change before saving
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4.1.2 Selecting the Board
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4.3 System Settings (only for
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4.5 Pin settings
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4.5.2 Assigning pins using the
MCU/MPU Package view
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and File Names
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R_smc_entry.h

r_cg_intc_PEn.c

6.5 Initializing Interrupts

Figure 6-6 Interrupts Configuration in Interrupts View
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Table 6-6 Interrupt Generation File Description for
RH850/U2A, RH850/C1M new added

7.2 Loading in GHS MULTI
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Figure 9-4 Outputting a Figure of MCU/MPU
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Smart Configurator Code Generation
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Figure 11-2 Quick Start updated.




Rev Section Description
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3.4 Window Update:

9.1 Report on Configuration
11. Help

Figure 3-5 Main Window

Figure 3-6 Smart Configurator
View

Figure 9-1 Output of a Report on
the Configuration
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4.6.2 Changing the interrupt
handler name, Generate Entity
and Generate Enable/Disable
Function setting

Interrupt handler edit function and
Generate Entity function are
extended to all RH850 devices.
New function Generate
Enable/Disable Function is
added.

6.5 Initializing Interrupts

Add interrupt handler and
interrupt enable/disable function
initialization.

10. User code protection feature

User code protection feature is
extended to Clock generated files
and Interrupt generated files.

© 2024 Renesas Electronics Corporation. All rights reserved.




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. 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 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. Unused pins should be handled as described under
Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment 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 moment 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 moment
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 moment
when power is supplied until the power reaches the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

—  The reserved addresses are provided for the possible future expansion of functions. Do not access these addresses; the correct
operation of LSl is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable. When switching the clock signal during

program execution, wait until the target clock signal has 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. Moreover, 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.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm that the change will not lead to problems.

—  The characteristics of Microprocessing unit or Microcontroller unit products in the same group but having a different part number may
differ in terms of the 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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Notice

1.

10.

11.

12.

13.
14.

(Notel)

(Note2)

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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