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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 adding its output files to CS+ projects.

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

e CS+ (CS+ for CC) V7.00.00 and later
e RHB850 Smart Configurator V1.1.0 and later
e CS+ RH850 Smart Configurator Communication Plugins VV1.02.00 and later

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

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

1.1  Purpose

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

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

1.2 Features

The Smart Configurator is a utility for combining software to meet your needs. It handles the following 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. Before Using the Smart Configurator

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

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

2.2 Installing the Smart Configurator

Download the RH850 Smart Configurator and CS+ RH850 Smart Configurator communication plug-in from the URL
below. The CS+ Smart Configurator communication plug-in is required for registering source code generated by the
Smart Configurator with CS+.

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

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

2.3 Setting the CS+ Integrated Development Environment

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

231 Checking the plug-in settings
Select [Plug-in Manager] from [Tool] of CS+ menu, and confirm that there is a tick against “Smart Configurator for
RH850 Communication Plug-in”. Tick it if it is not.

Plug-in Manager X

Checked plug4ns are loaded at the C5+ start-up.
These settings are enabled at the next start-up.

* You can never uncheck a check box of the grayout plugin that is required by the C5+. Also, on the [Basic Function] tab, it is
recommended that the checkboxes of the plug-in for the target microcontroller of the development are not cleared.

Basic Function Additional Function

Medule Name Description

%% Code Generator Plugin Plug-in to generate the device driver automatically for V850,

Code Generator Plug-n for RHE50
Code Generator/PinView Plug-n

+# Debug Console Plug+n
jEd'rtc-r plug-in DLL
[%] IranPython Console Plugn
/" Fin Configurator Plug-n
' Program Analyzer Plug-n
':"Ouick and Effective tool solution - QE
:ﬁ:‘ Realtime 05 Analysis Control Plug-n{Common)
D«:‘ Realtime 05 Build Tool Plugin{Common)

3 Smart Configurator for RX Communication Plug-n
ﬁ Stack Usage Tracer

"ﬁ Update Manager Plug-in

<

Plug-in to generate the device driver automatically and to vie
Flug-in to generate the device driver automatically and to vie
DebugConsole plugn to support using standard 1/0.

SEditor DLL

It is a conscle where the lronPython commands and the C5+
Flug-in to define the device pin configuration.

Plug-in to analyze program.

Plug-in for application development that contains useful tools
Realtime 05 Analysis Control plug-in to use Realtime 05 Info
Realtime OS5 build tool plug+in to set building information .
Realtime 05 plug+n to display Realtime 05 resource informat;
Plug4n to analyze the Realtime OF built-in program.

Flug-in to communicate with Smart Configurator for RHE50 th
Plug-in to communicate with Smart Configurator for RX that g
Ltility to display and adjust stack usage of each functions.
Plug4n to communicate with C5+ Update Manager.

Figure 2-1 Plug-in Manager
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2.3.2 Checking the setting of the execution path

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

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

@ Smart_Configurater_Example - C5+ for CC - [Property] — a >

File Edit View Project Build Debug Tool Window Help t:? @ [
@ ostart | [ G ¥ B0 oA & - &7 & DefaultBuild A iR DO N @ ® O @S2
S g S M QA 5 g Solution List a8

| Smart Corfigurator Property

* Product Information
Version V1.02.00.02 [23 May 2018]

v Smart configurator seffing

e e o e g SIS BT e R Y =1 B C-\Program Files\Renesas Hectronics\SmartConfigurator\RH850\eclipse\SmartConfigurator.exe

Jenueyy pews

-2 RH830 Simulator (Debug Tool)
_Fﬂ File

Figure 2-2 Displaying the Property

“Smart Configurator for RH850 executable file path” shows the executable file of the Smart Configurator. The
following path is set when the Smart Configurator is installed with the default setting (where “CS+" and
“SmartConfigurator” are in the same level).

32-bit environment:
“C:¥Program Files¥Renesas Erectronics¥SmartConfigurator¥RH850¥eclipse¥SmartConfigurator.exe”
64-bit environment:

"C:¥Program Files (x86)¥Renesas Electronics¥SmartConfigurator¥RH850¥eclipse¥SmartConfigurator.exe"

When manually specifying the path of the executable file, “Smart Configurator for RH850 executable file path” can be
set as either a relative or an absolute path.

2.4 Uninstalling the Smart Configurator

If you wish to uninstall the Smart Configurator, select “Smart Configurator for RH850” and “CS+ SC Communication
Plugins for RH850” from [Apps and Features] in the control panel and uninstall them.

R20ANO0516EJ0100 Rev.1.00 Page 5 of 46
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2.5 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.

Refer to either of the documents stored in the following locations and create a CS+ project from the sample project.

32-bit environment:

“C:¥Program Files¥Renesas Erectronics¥SmartConfigurator¥RXRH850¥ RH850F1KM_SampleProjects”
64-bit environment:

“C:¥Program Files (x86)¥Renesas Electronics¥SmartConfigurator¥RXRH850¥ RH850F1KM_SampleProjects”

R20ANO0516EJ0100 Rev.1.00 Page 6 of 46
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3. Operating the Smart Configurator

3.1 Procedure for Operations

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

r CS+ Operations in CS+ \ Té Operations in the Smart Configurator \

( Starting CS+ )

( Creating and loading a CS+ project )

Refer to section 2.5, Preparing
Sample Projects.

( Starting the Smart Configurator )
Refer to section 3.2, Starting the Device i_nf(_)rmation_
Smart Configurator. Toolchain information
A
( Setting of peripheral modules

Refer to chapter 4, Setting of
Peripheral Modules.

Setting of interrupts )

Refer to section 4.5, Interrupt
Settings.

Refer to section 4.4, Pin Settings.

Generating source code

( Setting of pins

|
Registering source files i Refer to chapter 5, Generating
l 1 Source Code.
v
} S ————————
( Creating user programs ) ( Generating reports 1
-----------------------_,
Refer to chapter 7, Creating User Refer to chapter 9, Generating
il Programs. Reports.

( Building )
( Execution and debugging )

\— L _/

Figure 3-1 Procedure for Operations
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3.2 Starting the Smart Configurator

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

the project for CS+ are passed over to the Smart Configurator.

@3 Smart_Configurator_Example - C5+ for CC - [Property]

File Edit View Project Build Debug Tool Windo

& st |3 @

& B {3 9 «

S @ PEE QPG Solution List 4
Y= =
1| Project Tree Property (g Solution List
w A -
g % =
] 2 @ 3 El c:l Smart Configurator Property
Z|| B ~ Product Information
E “Wersion

~ Smart configurator setiing|

Smart Configurator for RHEY

GHS CCRHB250 (Build Tool)
-, RH850 Simulator (Debug Tool)

[ File

RENESAS

ﬁmart Configurator

BUILT ON

& eclipse

Figure 3-2 Activation of Smart Configurator

Note: The settings of CS+ are not passed over to the Smart Configurator in the following cases: when the
Smart Configurator is activated from its executable file, when a new project is created from [File]
menu of the Smart Configurator, or when an existing file from the Smart Configurator is opened.

3.3 File to be Saved as Project Information

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

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

R20ANO516EJ0100 Rev.1.00
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3.4 Window

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

Figure 3-3, Main Window.

[E smart Configurator (1) - D X
File Window Help 3 (4)
= L—) | ||
i§j‘Smart_(onﬂgurator_aample.s:fg & = 0O Q=% MCU Package 2 = 0
Overview information ol & f =1 FORINCRINE NI N
- General Information a s g 5 5 :
Lo G AR BB MDA RS A5 S A A s b s s e
This editor allows you to modify the settings stored in configuration file (.scfg)
e s s e wu e e s s v e s s aie
Board s s s baa i s e b baad s v e B s e
Allow board and device selection
. B D A e D AR A s e e o (i) o) ()
Application under
Clocks development - s s s
Allow clock configuration |
~—Components oSS .- asas
IMIdd\sware l
Components Device - — M) R fD) e ke e owm o wm B e s
Allow software component selection and configuration driver ‘ | BB = 000 s o oo s ow o (o) (o) (s
- i
. DEAE®E 00 e owmowm om e (o) () (2
Pins
Allow general pin configuration and pin cenfiguration for selected software component ) B B a0 e em es ow s (we) (ras) (e
M AR = o s o wm o () (B0)
Interrupt
Allow general interrupt configuration and interrupt configuration for selected software component A A A L A A A
e me o e e
~ Current Configuration 0000000 AAE DOHOO6
Selected board/device: RTFT01651 (ROM size: 4 MB, RAM size: 256 KB , Pin count: 233) 20000000008 00068 .
Selected components:
ol ) e ) (o) e (o) w0 () e ) D) ) ) G -
Component Version Configuration
we (W) B5) () 60 G ) wes ) G8) E MR W R s
v
Overview | Board | Clocks Components | Pins| Interrupt b Legend
&) Console " -~ = O B2 Configuration Problems &2 » ¥v=0d
No consoles to display at this time. 0items
=
Description Type

®)

(6)

Figure 3-3 Main Window

1) Menu bar

2) Main toolbar

3) Smart Configurator view
4) MCU Package view

5) Console view

6) Configuration Problems view

R20ANO0516EJ0100 Rev.1.00
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34.1 Main menu

File Window Help

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

Table 3-1 Main Menu Items

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

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

Exit Execution of the Smart Configurator is terminated.
Window Preference The dialog box [Preference], which is used to specify the properties of the
project, is displayed.
Show view The dialog box [Show view], which is used to set the view of the window,
is displayed.
Help Help Contents | The help menu is displayed.
About The version information is displayed.

3.4.2 Toolbar

=’\E

L L

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
m| [File] > [New]
= [File] — [Open]
=] [File] - [Save]
R20ANO0516EJ0100 Rev.1.00 Page 10 of 46
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3.4.3

Smart Configurator view

The Smart Configurator view consists of six pages: [Overview], [Board], [Clocks], [Components], [Pins], and

[Interrupts].

3.4.4

Select a page by clicking on a tab; the displayed page will be changed.

& Smart_Configurator_Example.scfg &2 I

Overview information
« General Information

This editor allews you to modify the settings stered in configuration file (.scfg)

Board

Allow board and device selection

Clocks

Allow clock configuration

Components

Allow software compenent selection and configuration

Pins

Allow general pin configuration and pin configuration for selected software component

Interrupt

Allow general interrupt configuration and interrupt configuration for selected software component

= Current Configuration

Selected board/device: RTF701651 (ROM size: 4 MB , RAM size: 236 KB, Pin count: 233)
Selected components:

[ Middleware
Device
driver RTOS

Application under
development

] ~=—Components

Cemponent Version Configuration

DVEME‘WJ Board ‘ C\ocks‘ Compnnamsl Pms‘ Intermptl

Figure 3-4 Smart Configurator View

MCU Package view

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

™4 MCU Package % |

=

(8] (2] [L] (B [B] e

T S S T S S S S

woe | mmc  mee moes sow

1000000000000000¢
00000000000000000
9000007 171770000

W lLegend

B ishiighted pin In-used pin Waming pin  [JJ confiict pin
- System . Tirmer Connectivity . Analog l Port
. Graphics . Audio Others Preferences Setting...

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

view.

&) Console 2 —Em."_‘,ﬂ_|=" ~g-= 0

Smart Configurator Output
Maseeeeal: Pin C8 is assigned to TAUB@OL

Figure 3-6 Console View

3.4.6 Configuration Problems view
The Configuration Problems view displays the details of conflicts between pins.

[ Configuration Problems 23

0 items
s

Description Type

Figure 3-7 Configuration Problems View

R20ANO516EJ0100 Rev.1.00 Page 12 of 46
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4. Setting of Peripheral Modules

You can select peripheral modules from the Smart Configurator view.

4.1 Board Settings
You can change the board and device on the [Board] tabbed page.

41.1 Selecting the device

Click onthe [| - ] button to select a device. This procedure is not required if you start the Smart Configurator from
CS+.
5 *Smart_Configurator_Example.scfg &3 = O
Device selection SE=]
]
Device selection B4y 23
Board: | Custom User Board w
Device: | RTFT01631
L
Owerview Clocks | Components | Pins | Interrupt
Figure 4-1 Selecting the Device
R20ANO516EJ0100 Rev.1.00 Page 13 of 46
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4.1.2 Selecting the board
By selecting a board, the following settings can be changed at one time.

e Pin assignment

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

The settings of a board are defined in a .bdf file.
A board from an alliance partner can be selected after importing the .bdf file provided by the partner.

When starting the Smart Configurator from CS+, do not select a board that causes the target device to be changed to
another device.

0
dp * 1 = =
sof *Smart_Configurator_Examplescfg 22 I Confirm board change >
- ] 4% Changing the board will refresh all pin assignments.
D evice s5e IE Ct 10N ¥/ Assigned pins that are unavailable in the selected board may be removed.
O K Do you want to continue?
Device selection
Continue Cancel
Board: [Custom User Board V]
i E Confirm device change X
Device: | RYFT01631
” "-.I Changing the device will refresh all configurations.
¥ Configurations that are incompatible with the new device may be removed.
NG Do you want to continue?
Continue Cancel

Owerview |Board | Clocks | Components | Pins | Interrupt

Figure 4-2  Selecting the Board
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4.1.3 Exporting board settings
The board settings can be exported for later reference. Follow the procedure below to export the board settings.

(1) Save the {ProjName}.scfg file.
(2) Clickonthe[ < (Export board setting)] button on the [Board] tabbed page.

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

L-'E‘:E*Sr‘nart_Cu:unﬁguratu:ur_Exar‘ane.scfg &2 = Od
Device selection % &
~
Device selection By
Board: | Custom User Board ~

Device: | R7YFFO1651

L
Owerview | Board | Clocks | Components | Pins | Interrupt
Figure 4-3 Exporting Board Settings (bdf Format)
414 Importing board settings
Follow the procedure below to import board settings.
(1) Clickonthe[ (T (Import board setting)] button and select a desired bdf file.
(3) The board of the imported settings is added to the board selection menu.
i85 *Smart_Configurator_Example.scfg &% = O
Device selection 4 &
Ll
Device selection )
Board: [Custr.:l-m User Board V]
Device: | R7YFT01651
W
Owerview | Board | Clocks | Components | Pins | Interrupt

Figure 4-4 Importing Board Settings (bdf Format)

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

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

Follow the procedure below to modify the clock settings.
(1) Select the clocks required for device operations on the board.

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

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

(4) To obtain a desired output clock frequency, select a frequency division ratio from the drop-down list.

{8 *Smart_Cenfigurator_Example.scfg = 0
Clocks configuration (OR=]
\
CHSC JADCAS_ CTLIADEASCSIDI0Y
/

(4) O]

KSEATALLS CTLATALNSCSIDIZO

TALU Clock(E_ AWDLTALY)
44— w0 Miz

WDTAD Clock(C_AWO_WDTA)
N mmBLi] I

ADCAD ClocklT AWD ADLE)
a0 Mz

Stop

.
CKSC_CPUCLKD £TUCRUCLKDCSIDIZ ) CPU ClockiC_IS0_CPUCLY
PRLLCLED 1 A & Mz

o CKSELING CTLYUNSESIDI2:0

i - ALIN ClackiC_IS0_UN)

—1— Miz

1

Overview | Board omponents | Pins | Interrupt

Figure 4-5 Clock Settings
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4.3 Component Settings

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

8 Smart_Configurator_Example.scfg &3
Software component configuration 25

Components =] 3 - Configure

L Components tree

type filter text

Owerview | Board Clocksl Componentslpins Interrupt

Figure 4-6 [Components] Page

43.1 Adding Code Generator components
(1) Click onthe [+ (Add component)] icon.

e Smart_Configurator_Example.scfg 2
Software component configuration %l &

Components = - Configure

®

type filter text

Overview | Board | Clocks | Components | Pins | Interrupt

Figure 4-7 Adding a Component

(2) Select a component from the list in the [New Component] dialog box (e.g. PWM Output Function).
(3) Check that [Type] for the selected component is [Code Generator].
(4) Click on [Next].
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S New Component O X
Software Component Selection
Select compenent from those availablein list tl:r

Type All ~
Function | All ~
Filter |
S
Compenents Type Version 2
2 i Porie (Sf)’ode 100
8 PWM Qutput Function Code Generator 1.0.0
Real-Time Clock Code Generator 1.0.0
8 RIIC Master Code Generator 1.0.0
B RIIC Slave Code Generator 1.0.0
Code Generator 1.0.0 W

i sta nd-by Controller
£

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.

Configure general settings...

(4)

@ <Back [ Net> |J[ Fnsh || Cancel

Figure 4-8 Adding a Code Generator Component

(5) Specify an appropriate configuration name in the [Add new configuration for selected component] dialog box or
use the default name (e.g. Config_ TAUBO).

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

(7) Click on [Finish].

G New Component O X
Add new configuration for selected component |
PWM Output Function
Configuration name:(5) fonfig_TAUBO |
Resource: (6) TAUBO w
(7)
@ < Back Next > Finish l Cancel

Figure 4-9 Adding a Component
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4.3.2

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

Components

type filter text

=] T Configure

@)
L

#®  Show by Component View
| showby Hardware View |

Figure 4-

O]

Component] dialog box.

®)

10 Switching to the Hardware View

tion

.i?n,} *Smart_Configurator Example.scfg £
| Software component configur
; Compenents az = _4..=:g> -
i3
type filter text

= 12C Bus Interface A

[= Watchdog timer
1 = OS Timer

= Timer Array Unit BO
(2
| TEST
(= TAUB11
(= TAUB1Z
(= TAUB13
(= TAUB14
(= TAUB15
| = TAUB16
(= TAUB17
= TAUB1S
(= TAUB19
| = TAUB110 3
(= TAUB111
(= TAUB112
| (= TAUB113
| (= TAUB114
(= TAUB115
= Timer Array Unit D0
(= Timer Array Unit Jo
= Timer Array Unit 11
= Timer Array Unit J2
| = Timer Array Unit I3
= Realtime clock
= A/D converter
[= Key Return
| = DCRA
i = Others w

| Overview | Board | Clocks | Components Ping

G New Companent m}

Software Component Selection

Select component from those available in list

All
All
Filter |

Components Type Version
£ Input Pulse Interval Measureme... Code Generator 1.0.0
® Input Signal Width Judgment Code Generator 1.0.0
i Input Signal Width Measurement Code Generator 1.0.0
B Interval Timer Code Generator 1.0.0
£ One-Pulse Output Code Generator 1.0.0
£ One-Shot Pulse Cutput Code Generator 1.0.0
8 Overflow Interrupt Qutput Fun..  Code Generator 1.0.0
5 Overflow Interrupt Qutput Fun...  Code Generator 1.00
7 PWM Qutput Function Code Generator 1.00
B Triangle PWM Output Function  Code Generator 1.0.0
<

Show only latest version

Description

This functien generates multiple PWM cutputs by using a2 master and multiple slave
channels. It enables the pulse cycle(frequency) and the duty cycle.

Configure general settings...

Next >

Cancel

Double-click on a hardware resource node (e.g. TAUB10 under Timer Array Unit B1) to open the [New

Select a component from the list (e.g. PWM Output Function) to add a new configuration as described in section

Figure 4-11 Adding a Component to the Hardware View
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4.3.3 Removing a software component
Follow the procedure below to remove a software component from a project.

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

(2) Click onthe [5+ (Remove component)] icon.

Components = -
(2
o (]
type filter text
w = Drivers
w = Timers

& Config TAUBD
(1) (& _Config TAUB1]

Figure 4-12 Removing a Software Component

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

This operation will also remove the source files generated for this component from the CS+ project tree.
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434 Component configuration
Follow the procedure below to set up a components.

(1) Select a configuration from the Components tree (e.g. Config_ TAUBO).

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

a. Select [PCLK/2] for [Clock source].

b.  Select [Channel 1 slave], [Channel 2 slave], and [Channel 3 slave].

c. Specify [Pulse cycle] on the [Master0] tabbed page.

d.  Specify [Duty] for each of the [Slavel], [Slave2], and [Slave3] tabbed pages.

8 *Smart_Configurator_Example.scfg £2 = 8
Software component configuration &l &
Components =] e Configure
L Clock setting
type filter text Operation clock CKo ~
< = Drivers Clock source (2) a. (Actual value: 2000kHz)
(i') PWM master select setting
- Master channel select o ~
ffxm slaye setiing
(2) b Channel 1 slave Channel 2 slave ChannelSs\avE ]
[1Channel 4 slave Eihannel 5 slave Eihannel 6 slave
[ Channel 7 slave [ Channel & slave [[]Channel @ slave
[ Channel 10 slave [ Channel 11 slave [ Channel 12 slave
[ channel 13 slave [ Channel 14 slave []channel 15 slave
WM sesting (2) Ol
(2 C. lMﬂSt?l":'I Slavel Slave2  Slave3 '
PWM cycle setting
Pulse cycle us v (Actual value: 10000)
Interrupt setting
Enable TAUBO CHO interrupt (INTTAUBOIO)
Priority Lowest ~
< >
Overview | Board | Clocks | Components | Pins | Interrupt
Figure 4-13 Component configuration
Generation of a code in accordance with each component is enabled by default.
Right-clicking on a component and then selecting the |« Generstecode  icon changes the icon to Generate code  and
disables code generation for the component.
To enable code generation again, click on the Generstecode  jcOn and change itto « Generate code
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435 Changing the resource for a component

The Smart Configurator enables you to change the resource for a component (e.g. from TAUBO to TAUB1).
Compatible settings can be ported from the current resource to the new resource selected.

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

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

Components = 2o
W
type filter text
s [= Drivers
w = Timers

@

~ (Generate code

@

# Remove

Hﬁl Duplicate

Rename
Reset to default

+ Add Configuration ¥

Figure 4-14 Changing the Resource

(3) Select a new resource (e.g. TAUBL) in the [Resource Selection] dialog box.
(4) The [Next] button will be active; click on it.

6 Resource Selection [m| X

Resource Selection

Select resource from those available in the list

Resource: |TAUB1 ~

®)

< Ba:(4) Finish Cancel

Figure 4-15 Components Page — Selecting a New Resource

(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 or default settings.

(8) Click on [Finish].

R20ANO0516EJ0100 Rev.1.00 Page 22 of 46



RH850 Smart Configurator User's Guide: CS+

G Resource Selection m} x

Configuration setting selection

Configuration setting list (7)
Confirm setting for rEsDurcEchangEl@ Use setting below () Use default l
Setting 6 Value Portable ~ *
Operation clock Cko Yes
Clock source PCLK/2 Yes
Master channel select ] Yes
Channel 1 slave Enable Yes
Channel 2 slave Enable Yes
Channel 3 slave Enable Yes
Channel 4 slave Disable Yes
Channel 5 slave Disable Yes
Channel 6 slave Disable Yes
Channel 7 slave Disable Yes v
< >

< Back Next (8) Cancel

Figure 4-16 Checking the Settings of the New Resource

The resource is automatically changed (e.g. changed from INTTAUBOIO to INTTAUBL1I0).

8 *Smart_Configurator_Example.scfg 2 = O
Software component configuration % &
Components = :’?:9 ~ || Configure
% = Clock setting
e Filter foat Operation clock CKo i
type filter text
« [= Drivers Clock source PCLE/2 ~ (Actual value: 2000kHz)
v & l?ﬂz:nﬁg?TAUBO PWM master select setting
Master channel select Q ~
PWM slave setting
[#] Channel 1 slave [+ Channel 2 slave [ Channel 2 slave
[ Channel 4 slave []Channel 5 slave [[]Channel & slave
[ Channel 7 slave [ Channel & slave [ Channel @ slave
[ Channel 10 slave [ Channel 11 slave [ Channel 12 slave
[ Channel 13 slave [ Channel 14 slave [ Channel 15 slave
PWM setting
MasterD  Slavel Slavez  Slave3
PWM cycle setting
Pulse cycle us v (Actual value: 10000)
Interrupt setting
Enable TALUB1 CHO |nterrupt
Priority Lowest ~
< >
Overview | Board | Clocks | Components | Pins | Interrupt
Figure 4-17 Resource Changed Automatically
(9) Right-click on the configuration.
(10) Select [Rename] to rename the configuration (e.g. change Config_ TAUBO to Config TAUBL1).
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Components =] =
=
L
type filter text
w = Drivers
w = Timers

®

~  Generate code

Change resource

#£ Remowve
Ia;l Duplicate
0

Reset to default

+ Add Configuration ¥

Figure 4-18 Renaming the Configuration
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4.4 Pin Settings

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

8% *Smart_Configurator_Example.scig 52

Pin configuration

Hardware Resource B |8 & | PinFunction

Type filter text

% Ethernet AVB " Enabled  Function
~ /% Single Edge Nibble Transmission O TAUB1IO
W' RSENTO 0O TauBin
Wi RSENT 0O TauBiz
~ T Timer Array Unit Bo 0O Tausi:
w' TAUBOO O TAUBIM
W TAUBOI O  TauBiis
W TAUBO2 0O  TaUBie
W TAUBO3 O  Taugr
w TAUBO4 0  TAUBu8
W' TAUBOS 0O  TaUBile
w' TAUBOE ]  TAUBIW
Wi TAUBOT ]  TAUBiI
Wi TAUBOE ]  TAUBIh2
Wi TAUBOS ]  TAUBIN3
% TAUBO10 0O  TAUBha4
% TAUBO11 0O  TauBhs
W TAUBO12 0O  TAUB1OO
w TAUBO13 TAUB1O1
W TAUBO14 TAUB102
w TAUBO15 TAUB103
~ % Timer Array Unit B1 0O TauB104
= TAUB10 0O Tausios
@ TAUBT 0  TAUBIOs
& TAUB12 0  TAUBIO7
& ﬂﬂ::j O]  TAUBIOE
. i i I TAUB109
o s Display switching S TAB107
0 TAUBIOM
1 TAUB1O12

v <

Overview | Board | Clocks | Component! nterrupt

Figure 4-19 [Pins] Page ([Pin Function])

E..'J:’ *Smart_Configurator_Example.scfg &%

Pin configuration

Pin Number

Filter by pin name...

Pin Mumber  Pin Name

Az

Az P12_2/IMTP19/RLIMN24TX/PWGASS0/ TAUB 1114/ TAUB ...

Aq P11_5/CANSRX/INTP5/RLIN33TX/PWGA300/CSIH3SI/...

As P11_1/_CSIH2SSI/FLXACTXDA/RLIN20RX/CSIHOCSS/L...

As P10_13/_CSIHOSSI/PWGA180/RLIN3ZRX/INTP12/FLXA.

AT P10_10/TAUDOI14/TAUDOC14/RLIN30TX/EMCAQE /..

As P10_7/TAUDOI15/TAUDOO15/CSIGOSC/ENCACTING/R..

Ag P10_&/TAUDOI12/TAUDOO12/CSIGOSO/ENCAOTIMO/A...

Ao P19_2/ADCA1INES

Al P18_15/ADCA1ISS

A1z P18_13/ADCA1I13S

Az P1&_6/ADCATIES

A4 P18_5/CSIH1CSS5/ETMBOTXEN/ADCA1ISS

Als P1&_10/ADCATIN0S

Als P18_8/ADCA1IBS

AT ATWSS

B1 P10_3/TAUDOI7/TAUDDO7/RICOSCL/KROI/PWGA3OY ...

B2 P10_1/TAUDOI3/TAUDOOZ/INTP18/CANOTX/PWGA10...

B3 P13_1/MEMC0AZ0

B4 P12_0/CAN2TX/PWGASED/ TAUBINO/TAUB1010/_CSl...

Bs P11_4/CSIH2SI/CAN3TX/INTP21/PWGA290/TAUB1I3/...

B& P11_3/CSIH2SC/CANZRX/ INTP3/PWGA280/TAUB1I/ ...

B7 P10_14/ADCATTRGO/PWGA190/FLXAORXDA/RLIN3ZT..

Ba P10_8/TAUDOIN2/TAUDOO12/RLINZORX/INTP10/ENCA...

Bo P19_3/ADCA1IMSS

B10 P19_1/ADCAINTS

B11 P18_7/ETNBOTXCLK/ADCA1I7S

B12 P16_11/ADCATIS

B13 P18_3/PWGAT10/ETNBOTXD2/ADCA1135/TAUJ3I3/TA...
Pin Function ; pin Numbe}“{

Overview | Board | Clocks | Components | Pins | Interrupt

Figure 4-20 [Pins] Page ([Pin Number])

Type pin function

P10_0/TAUDOI1/TAUDDO1/CANORX/INTPO/CSCXFOUT...

Function

Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
TAUB103

TAUB1O1

Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned

Assignment
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Not assigned
Not assigned
Not assigned
P11_3/CSIH2SC/CANIRX/INTP3/PWGAZB0/TAUB I/ ...
P11_12/RLIN25RX/PWGAS20/TAUB112/TAUB102/_M
P11_4/CSIH2SI/CANITX/INTP21/PWGA290/TAUB1I
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned

Direction

Mone
None
Mone
None
Mone
None
Mone
None
Mone
None
Mone
None
Mone
None
Mone
None
Mone
None
Mone
None
o

Q

Mone
None
Mone
None
Mone
None
Mone

Remarks

Pin Number
Not assigned
Not assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Mot assigned
Not assigned
Not assigned
Mot assigned
Mot assigned
Mot assigned
Not assigned
Not assigned
Not assigned
Bs

E1

Bs

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

Comments

Directicn
MNone
MNone
Mene
Mene
Mone
Mone
Mone
Mone
Mone
Mone
Mone
Mone
Mone
Mone
Mone
Mone
Mone
o]

o]

o
MNone
MNone
MNone
Mene
Mene
Mone
Mone
Mone
Mone

2| | e

Remarks *

= O

G

Wl es

L.
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4.4.1 Changing the pin assignment of a software component

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

This page provides two lists: Pin Function and Pin Number.
Follow the procedure below to change the assignment of pins to a software component in the Pin Function list.

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

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

(4) Inthe [Assignment] column on the [Pin Function] list, change the pin assignment (e.g. change from P10_0 to
PO_1).

(5) Assignment of a single pin or multiple pins that belong to the same peripheral channel can be changed by
clicking on the [ 3 (Next group of pins for the selected resource)] button.

Hardware Resource =l= la Pin Function ) | -I'i | By 4
: 3|
Type filter text Type pin function
.’!". All 2 Enabled | Function (4) Assignment Pin Number Direction Remarks
W Clock generator INTPO l P10, 0/TAUDO!1/TAUDOO Y/ CANORX/INTPG/CSCXFOUT, | A2 I
< o p
L INTP1 P10_6/TAUDON3, TAUDOO13/CSIGOSO/ENCADTING/A... | AS |
- - L i T INTP2 P11_15/CANZRX/INTP2/CSIH2C554/PWGASSO/TAUB1... D5 [
W Reset Controller INTP3 P1_2/CAM3RY/INTP3/DPIN1S/TALIZIZ TAUI202 N1 I

Figure 4-21 Pin Settings — Assigning Pins on the [Pin Function] List

The Smart Configurator allows you to enable pin functions on the [Pins] page without linking the current software
component to another. To distinguish these pins from other pins that are used by another software component, there will
be a remark "No component is using this pin" on the list.

Note: The current version of Smart Configurator does not support the component view for the [Pins] page.
Use the Hardware Resource view to change the pin assignment.
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4.4.2 Resolving pin conflicts

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

8 “smart_Configurator_Example.scfg 7 |

Pin configuration

Hardware Resource B2 &

Type filter text

&4 Interrupt controller unit
¥ Reset Controller
% Power Supply
2 Low-Power Sampler
%, External Memory Access Controller
%, Serial Flash Memory Interface A
#fff Clocked Serial Interface G
#f Clocked Serial Interface H
2 LIN Master Interface
2 LIN/UART Interface
#2 12C Bus Interface
%, CANFD Interface
2 FlexRay
% Ethernet AVB
2% Single Edge Nibble Transmission
% Timer Array Unit B0
vl Timer Aray Unit B1
B0

&' TAUBT1

TAUBIT
TAUB18 &

Pin Function  Pin Number

Pin Function

Type pin function

Pin N mhi‘ “ﬁrmn

(e
[

Function
TALE101 S o oo CAN SR INT RS P GAZBO TALB 1
TAUB1I Not assigned

Overview | Board | Clocks | Compenents | Pins| Interrupt |

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

Figure 4-22  Pin Conflicts

[:;_ Configuration Problems 232 l

2 errors, 1 warning, 0 others

Description
w @ Pin (3 items)

@ E04010003: Pin used by TAUB101 in Config_TAUBO conflicts with pin used by P11_3 in Pin Allocator.
3 E05000010: Pin B6 cannot be used multiple times. Pin B6 is assigned to P11_3 and TAUB101.

Figure 4-23 Pin Conflict Messages

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

Type filter text

= 13, &%, | PinFunction

Type pin function

Y

£ /0 Ports

2 FlexRay

W TAUBIO
& TAUB11
& TAUBI2

> TAUB13
TAUB14
TAUB1S
TAUB18
TAUB17
TAUB1E

rEEE g

4F Clock generator

HE Interrupt controller unit

{# Reset Contreller

ﬁ Power Supply

2 Low-Power Sampler

% External Memory Access Controller
% Serial Flash Memory Interface A
s} Clocked Serial Interface G

#f# Clocked Serial Interface H

2% LIN Master Interface

#f# LIN/UART Interface

il 12C Bus Interface

% CANFD Interface

% Ethernet AVB
% Single Edge Nibble Transmission
2% Timer Array Unit B0

~ & Timer Array Unit B1

"~ Enabled  Function
@ TAUBIO1
[0 TAUBIN
Assign all

Unassign all
l Resolve conflict l

Pin Function Pin Mumber

Overview | Board | Clocks | Components | Pins | Interrupt

Figure 4-24 Resolving Pin Conflicts

The pins of the selected node will be re-assigned to other pins.

R20ANO516EJ0100 Rev.1.00
Nov 1, 2018

RENESAS

Page 28 of 46



RH850 Smart Configurator User's Guide: CS+

4.4.3 Assigning pins using the MCU Package view

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

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

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

4 MCU Package 2 (1) = 0
B - 2]
e # /
+ f = =
was e e eu ma mew o mes e ma s ems o swn mes s
o) H-Deeemea v s
Bus s mu (s gm0 mu o mw e e md mR ems mp mn o amm o
el (el (mae) e s s e mee mows o (e (B0 (e oo
) e A sl
aa eaa TN UL BT
= |(ma) () fras) o wa o owm ows ows ows (e (o) (ees) (s c
I YY Y YT & 2000
~
o@e e : 2006
o/ (8 (52 Notassigned v (o v v —_y
PO_1
s LU TR
TAUDOI4
| (a2 vass| [sean| (wez (s |10
TAUDOO4
~| = 8 CANORX souss | (won | [asmz | (s ||+
| EEINTRO ST eeeepe——— Y e
RLIN20TX
s W mp R ms mimm o ma w3 med
PWGA110
HL O i) (as) oo () (ma) () (ma) () o)) (ns) (ms) ) |-
of ms (s APO sm) () oo (o) () Geas) (e (o) () (e (o) (o) | o
TAUJ212
TAUJ202
¥ Legend
. Highlighted pin In-used pin Waming pin . Conflict pin System . Timer Connectivity

. Analog Port . Graphics . Audio Others (4)

Figure 4-25 Assigning Pins Using the MCU Package View
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4.4.4 Exporting pin settings
The pin settings can be exported for later reference. Follow the procedure below to export the pin settings.

(1)  Save the {ProjName}.scfg file.
(2) Click on the [E;’ﬂ (Export board setting)] button on the [Pins] page.

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

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

45F *Smart_Configurater Example.scfg 52 = g
Pin configuration (2)&] &
Hardware Resource 5 [E |3 & | PinFunction LU=
Type filter text Type pin function
2 Al ~ Enabled  Function Assignment Pin Number Direction Remarks ~
#F Clock generator TAUB1O1 P11_3/CSIHZSC/CANZRK/INTPE/PWGA2BQ/ TAUB1I1/...  BE o
v
i /O Ports TAUB102 P11_12/RLIN25RX/PWGAS20/TAUB 112/ TAUB102/_ME... E1 o
W Interrupt controller unit TAUB103 P11_4/CSIH2SI/CANSTX/INTP21/PWGA290/TAUB1I3/... BS o
f Reset Controller [0 TAUB1o Not assigned Not assigned None
= Power Supply [0 TAUBIN Not assigned Not assigned None
‘g: Low-Power Sampler | TAUB1I2 Mot assigned Not assigned None
"!: Ext.ernal Memory Access Cont | TAUB1IZ Not assigned Mot assigned Mone
s Serial Flash Memory Interface O TAUB1I4 Mot assigned Mot assigned None
#ff Clocked Serial Interface G O  TauBs Not assigned Notassigned  None v
< > < >

Pin Function Pin Number

Owverview | Board | Clocks | Components | Pins | Interrupt

Figure 4-26  Exporting Pin Settings to an XML File

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

4.4.5 Importing pin settings

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

if-‘:? *Smart_Configurator_Example.scfg I3 = g
Pin configuration icE=
Hardware Resource 7 [ 1, & | PinFunction | B .;é,

Type filter text Type pin function

2 Al ~ Enabled  Function Assignment Pin Number Direction  Remarks A

f E'Dtk generator TAUB1O1 P11_3/CSIH2SC/CANIRK/INTP2/PWGAB0/ TAUB1I1/...  BE o]

Sl 1/0 Ports TAUB10Z P11_12/RLIN25RX/PWGAS20,/ TAUB 112/ TAUB102/_ME... E1 o

“# Interrupt controller unit TAUB1O2 P11_4/CSIHZSI/CANITH/ INTP21/PWGA2S0, TAUBI3/... B3 o

ﬁ Reset Controller O TAUBIo Not assigned Not assigned None

o Power Supply O  TAUB Mot assigned Mot assigned Mone

o Low-Power Sampler 0 TAUBI1z Not assigned Mot assigned None

& Extemal Memory Access Cont 0O Tausiz Not assigned Not assigned Mone

;é EIE”EL F:;h Mﬁmog ‘”tEGrfa(E O TAUB 14 Not assigned Mot assigned None

ocked Serial Interface
i ; o w [ TAUB1IS Not assigned Mot assigned MNone w

< > < &l

Pin Function = Pin Number

Overview | Board | Clocks | Components | Pins | Interrupt

Figure 4-27 Importing Pin Settings from an XML File
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4.5 Interrupt Settings

Check and set the interrupts of the peripheral modules that have been selected on the [Components] page. The interrupts
are displayed for each of the vector numbers. Set the interrupt priority levels.

¥ *Smart_Configurator_Example.scfg &2 =g
Interrupt configuration 2 &
Interrupt vectors used 23]

Type filter text

Vector Number Exception Source Code Interrupt Interrupt request scurce Peripheral Priority Status 0S management
256 1100H INTTAUB1IO Interrupt for TAUB1 channel 0 TAUB1 Lowest Used o
257 1101H INTTAUB 11 Interrupt for TAUB1 channel 1 TAUB1 Lowest Used (=]
258 1102H INTTAUB1I2 Interrupt for TAUB1 channel 2 TAUB1 Lowest Used [&]
259 1102H INTTAUB1IZ Interrupt for TAUB1 channel 3 TAUB1 Lowest Used =]

Overview | Board | Clocks | Components Pin
Figure 4-28 [Interrupt] Page

45.1 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 [F%] (Show used interrupts)] button.

(1) You can change the interrupt priority level on the [Interrupt] page.

(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.

15 *Smart_Configurator Example.scfg 52 = 0
Interrupt configuration %l &
Interupt vectors used =

Type filter text

VectorNumber  Exception Source Code  Interrupt Interrupt request source Peripheral  Priority Status anagement
256 11001 INTTAUB1I0 Interrupt for TAUBT chanrel 0 TAUBT Lowest Used (2)
257 101 INTTAUB1H Interrupt for TAUB1 channel 1 TAUB1 Lowest Used
258 11024 INTTAUB112 Interrupt for TAUB1 channel 2 TAUB1 Lowest Ued [

259 11024 INTTAUB113 Interrupt for TAUB1 channel 3 TAUB1 = |

Highest
(1) Level 1
Level 2
Level 3
Level 4
Level 5
Level &
Level 7
Level &
Level 9
Level 10
Level 11
Level 12
Level 13
Level 14

Ovenview | Board | Clocks | Compenents | Pins | Interrupt

Figure 4-29 Interrupt Settings
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5. Generating Source Code

5.1 Registering Generated Source Code with CS+

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

Configurator view.

& *Smart_Configurator_Examplescfg 22 l

Pin configuration
Hardware Resource =| lﬂz ‘5% Pin Function

| Type pin function

| i#'-‘ Al " | Enabled  Function Assignment Pin Nurmber Direction

Remarks

Figure 5-1 Generating a Source File

The Smart Configurator generates a source file in <ProjectDir>¥src¥smc_gen, and the file is registered with the given
project of CS+. If your Smart Configurator has already generated a file, a backup copy of that file is also generated

(refer to chapter 8, Backing up Generated Source Code).

&3 Smart_Configurator_Example - C5+ for CC - [Project Tree]
File Edit View Project Build Debug Teoel Window Help
o BESD X DB HE S T 100% =

g B DefaultBuild x| B

Bl " @ ® " @ 5=G=2=

— [m] X

9oe

D;f Smart Configurator (Design Tool)
4, GHS CCRHE50 (Build Tool)

olute path

-2 RHB30 Simulator (Debug Tool) troller name R7F701651
=130 File RHB50/F1KM
LT i n V120

ROM size [KBytes] Code Flash:4096 Data Flash:128
Internal RAM size [Bytes]
Reset vector address

~ 10R Display Type
|OR display type

> Notes

=+ Smart Configurator
&1l Config_TAUBT

| -] Config_TAUB1.c

-] Config TAUB1h

-&-| Config_TAUB1_user.c

| general

[F=] 0

Structured Naming

S S P A @@ @ S G SolutionList | & & &2

[} Project Tree i Property (gl Solution List -
£oa

20 2| & # R7F0165T Propery £ ot
= = 7% Smart Configurater Example [Project)* || File Information

E F701651 (Microcontraller) DR7F701651 DVF

g

C:A\Users\app'Desktop’\CS+E7.00.00HC 5+E7.00.00H\CS+\CC\Device \RHB50"Devicefile\DR7F701651.0WF

é [_E _r_pmcfg
& Pinc
.. Pinh

File name
This is the file name of this device file.

\ Microcontroller Information /

Qutput

nX

Warning (W2500001)
ase set it in property page.,|
[EQF]

: Smart Configurator for RH850 executable (SmartConfigurator.exe) path is not set correctly, ple A

', All Messages /| *Rapid Build
< > Output a Smart Browser Error List

F1 F [[F= [&] ||]|F5 |7 [[F? |[F= ‘mm [l

[

]

557 DISCONNECT

Figure 5-2 Registering a Source File with the CS+ Project
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5.2 Configuration of Generated Files and File Names

Figure 5-3, Configuration of Generated Files and File Names, shows the folders and files output by the Smart
Configurator. Function main() is included in main.c, which is generated when the project is created by CS+.

“ConfigName” indicates the name of the configuration formed by the component settings.

smc_gen

general r_pincfg

- M

r_cg_xxx.h Pin.c
j Pin.h

r_cg_cgc.c

|
Ly

-

cg_cgc.h

|
Ly

-

Ccg_cgc_user.c

|
Ly

r_cg_intvector.c

acrodriver.h

3

main.c

(o

_‘
|
«

|
Lo

-

cg_systeminit.c

|
Ly

r_cg_userdefine.h

|
Lo

r_smc_interrup.c

r

w

mc_interrupt.h

“ConfigName”

h

“ConfigName”.c

“ConfigName”_user.c

“ConfigName”.h

Figure 5-3 Configuration of Generated Files and File Names
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Folder File Description
general This folder is always generated.

It contains header files and source files commonly used by drivers

of the same peripheral function.

r_cg_Xxx.h(Note*D) These files are always generated.

The files contain macro definitions for setting SFR registers.
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_cs_cgc.h This file is always generated.

This header file contains macro definitions to initialize clocks.
r_cs_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.c This file is always generated.

It 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.

r_pincfg Pin.c This file is always generated.

It is a reference of pin function initialization for all peripherals

configured in the [Pins] tabbed page (except I/O Ports).

Pin.h This file is always generated.

It contains the function prototypes of pin settings in Pin.c

{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, e.g. start (R_ConfigName_Start) and stop
(R_ConfigName_Stop).

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

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

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

Configurations of the clock sources in the [Clocks] page are generated to the macros in the r_bsp_config.h file located

in ¥src¥smc_gen¥general folder.

4 *Sman_Corfigurator_Examplesscy &2

Clocks configuration

.

Overvew | Board | Clacks Components | Pins | Intermupt

Figure 5-4 Clocks Configuration with Main Clock Selected as Clock Source

No | Folder | File

Macros/Functions

Description

eneral r cg _cgc.c
_Cg_

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 clocks

These macros are for clock initialization in
R_CGC_Create.

I_cg_CgC_user.c

R_CGC_Create_Userlnit

This API function is used to add code to
R_CGC_Create after the CGC initialization.

R20ANO516EJ0100 Rev.1.00
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5.4 Initializing Pins
Configurations in the [Pins] page are generated in some source files depending on driver’s requirements and hardware
specifications.

(1) Pin initialization for drivers with {ConfigName}
Pin functions are initialized in R_ConfigName_Create of this file ¥src¥smc_gen¥{ConfigName}¥{ConfigName}.c.

Pin initialization codes will be handled in main().

Note: The current version of Smart Configurator does not support the component view for the [Pins] page.

Figure 5-5 Pins Configuration for Config_ TAUB1

Folder File Function Description

{ConfigName} | {ConfigName}.c | R_ConfigName_Create | This API function initializes the pins used by this
driver. R_Systeminit in r_cg_systeminit.c will call
this function during execution of the main()
function.

(2) Reference to pin initialization codes
Refer to Pin.c in ¥src¥smc_gen¥r_pincfg folder for all peripheral pin functions used in the project (except 1/O ports).

Folder File Function Description

r_pincfg Pin.c R_Pins_Create This file contains the initialization codes of all
pin functions configured in the [Pins] page
except 1/0O ports.
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5.5 Initializing Interrupts
Configurations in the [Interrupts] page are generated in some source files.

Vector Number Exception Source Code Interrupt Interrupt request source Peripheral Priority Status OS management
142 108EH INTTALBOIO Interrupt for TAUBO channel 0 TAUBO Used
M) )

Figure 5-6 Interrupts Configuration in Interrupts View

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.

(2) | OS {ConfigName} | {ConfigName} user.c | The interrupt functions defined in this file are
management output in the interrupt format that can be
managed by the OS.
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6. Managing Conflicts

A user adding a component or configuring a pin or interrupt might cause problems in terms of resource conflicts. This
information will be displayed in the Configuration Problems view. User can refer to the displayed information to fix the
conflict issues.

6.1 Resource Conflicts

When two software components are configured to use the same resource (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.

G Smart Configurator - [m] X
File Window Help
e E LB
{5 *Smart_Configurator_Example.scfg 53 = 8
Software component configuration % &
S
Components 2 - 2
= = kg Operation clock Cko ~
W m Clock source PCLK/32768  ~ (Actual value: 0.12207kHz)
type filter text PWIM master select setting
v (g Drivers Master channel select 0 ~
v Timers
E:f' Config TAUB1 PWM slave setting
g Config_TAUB1_ Duplicate Channel 1slave [ Channel 2 slave [ Channel 3 slave
] Channel 4 slave [ Channel 5 slave [IChannel & slave
[ Channel 7 slave [ Channel &slave [JChannel 9 slave
[ Channel 10 slave [ Channel 11 slave [JChannel 12 slave
[ Channel 13 slave ] Channel 14 slave [ channel 15 slave v
< >
Owerview | Board | Clocks | Compenents| Pins | Interrupt
[ configuration Problems &3 » v = 8
12 errors, O warnings, 0 others
Description Type
'~ @ Interrupt (4 items) h
@ E04010005: Interrupt vector used by INTTAUB110 in Config_TALIB1 conflicts with vector used by INTTAUB1I0 in Config_TAUB1_Duplicate.  Interrupt
@ E04010005: Interrupt vector used by INTTAUB110 in Config_TALB1_Duplicate conflicts with vector used by INTTAUB1I0 in Config_TAUB1,  Interrupt
@ E04010005: Interrupt vector used by INTTAUB 111 in Config_TAUB1 conflicts with vector used by INTTAUB1I in Config_TAUB1_Duplicate.  Interrupt
@ E04010005: Interrupt vector used by INTTAUB 111 in Config_TAUB1_Duplicate conflicts with vector used by INTTAUBAI1 in Config_TAUB1,  Interrupt
~ @ Peripheral (4 items)
@ E04010001: Peripheral TAUB10 used by Config_TAUB1 is already used by Config_TAUB1_Duplicate. Peripheral
@ E04010001: Peripheral TAUB10 used by Config_TAUB1_Duplicate is already used by Config_TAUB1. Peripheral
@ E04010001: Peripheral TAUB11 used by Config_TAUB1 is already used by Config_TAUB1_Duplicate. Peripheral
@ E04010001: Peripheral TAUB11 used by Config_TAUB1_Duplicate is already used by Config_TAUB1. Peripheral
w @ Pin(2items)
@ E04010003: Pin used by TAUB101 in Config_TAUB1 conflicts with pin used by TAUB101 in Config_TAUB1_Duplicate. Pin
@ E04010003: Pin used by TAUB101 in Config_TAUB1_Duplicate conflicts with pin used by TAUB101 in Config_TAUB1. Pin
w 3 Setting (2 items)
@ E04010007: Option [Clock source] in Config_TAUB1 should has same value with option in Config TAUB1_Duplicate Setting
k @ E04010007: Option [Clock source] in Config_TAUB1_Duplicate should has same value with option in Config_TAUB1 Setting y
Figure 6-1 Resource Conflicts
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7. Creating User Programs
The Smart Configurator only handles one component type: [Code Generator]. This chapter describes the method to add
custom code for the Code Generator components.

7.1 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 PWM output function (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).

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

Pragma directive

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

[* 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

*k* *k*k *k*k *k*k *** ***k *k*k ***k *k*k *k*k *k*k *k*k *k*k /

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

[** *k* *k* *k* ** *k* *k* *k* *k*% *k*% *k* *k* *k* *k*

* Function Name: R_Config_ TAUB1_Create_Userlnit

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

* Return Value : None

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

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

* Function Name: r_Config_ TAUB1_channelQ_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_channelO_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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8. Backing up Generated Source Code
The Smart Configurator has a function for backing up the source code.

The Smart Configurator generates a backup folder for the previously generated source code when new code is generated
by clicking on the ['?El (Generate Code)] button. <Date-and-Time> indicates the date and time when the backup folder
is created after code generation.

<ProjectDir>¥trash¥<Date-and-Time>
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9. Generating Reports

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

generate a report.

9.1 Report on All Configurations (Text File)

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

LJ"-“,} *Smart_Configurator_Example.scfg &2

Overview information

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

Board

Allow beard and device selection

Application under

Clocks development

Allow clock configuration
Middleware

Components Device -
driver | RTOS

Allow software component selection and configuration

Pins

Allow general pin configuration and pin cenfiguration for selected software component

Overview | Board | Clocks | Compenents | Pins | Interrupt

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

!E Smart Report b

Generate report of configurations

Optians
I@ Print all sections I
() Print specific sections

Board
Clocks
CCITPCI'IEITfS

Pins

Interrupt
Output as PDF
[] Output as text

|C:¥ | Browse...

Conca

Figure 9-2 Dialog Box for Output of a Report

= 0

Ll

=—Components

= Pins
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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 onthe [ &4 (Save the list to .csv file)] button on the [Pins] page of the Smart Configurator view.

{8 *Smart_Configurator_Example.scfg 3@] = O
Pin configuration & &
Hardware Resource 12 &2 || Pin Function ~d i\_'i % |
|Type filter text | |T}fpe pin function |
w ﬁ-Ig Clocked Serial Interface G ~ Enal\)’\ed Function Assignment Pin Number Direction Rem ™

W CSiGo Il CSIHOCSS0 Not assigned Not assigned MNone
W CSIGT O CSIHOCSS1 Not assigned Not assigned None
woCslez Il CSIHOCSS2 Not assigned Not assigned MNone
w CSIG3 O CSIHOCSS3 Not assigned Not assigned None
v ﬁ-lg ?Iu-cked Serial Interface H O CSIHOCSS4 Mot assigned Not assigned Mone
ud CSiHo O CSIHOCSSs Not assigned Not assigned None
W CSH1 O CSIHOCSSE Mot assigned Mot assigned Nene
wi CSIH2 O CSIHOCSST Not assigned Not assigned None
_ W CSIHz v (| CSIHORY! Mot assigned Mot assigned None 24
£ > < >
Pin Function  Pin Number
Overview | Board |C|0(lts|CompDneniS M |nlem.|pl|

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

9.3 Image of MCU Package (in png Format)

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

=4 MCU Package £ | =0
2 ElEEEL
*“Q‘C.QQQ@.O‘QQGOO'
9000000000060 00000
0000000000000 0000;
" 900~0000-=2=>20000"
000~ 9000
L X X X 0000
$555 gages 133
s
0000 c:-5:°% <000
9900 = POSCOE =000
000 P0S666 2900
2e@e 0009
e e 0000
0000000000000
000000000000 00000
0000000-0000000006
2000000-000000000!;
b Legend

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

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

!E Srmart Configurator
File Window | Help
™ B  J(2) Help Contents

if—":i’ Smart_Confic IE About

Figure 10-1 Help Menu

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

45} *Smart_Configurator_ Examplescig £ = B8
Overview information % &

~
@
\Z)

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

Board

Allow board and device selection

Application under
Clocks development
Allow clock configuration

e < =—Components
Middleware
Components Device — '-
: 5 : driver RTOS
Allow software compoenent selection and configuration |
T . pins
Pins
Allow general pin configuration and pin cenfiguration for selected software component
v
Overview | Board | Clocks | Components | Pins | Interrupt
Figure 10-2 Quick Start
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11. Documents for Reference
User’s Manual: Hardware

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

Technical Update/Technical News

Obtain the latest information from the Renesas Electronics website.

User’s Manual: Development Environment

CS+ V7.00.00 Integrated Development Environment User’s Manual: Project Operation (R20UT4296)
CS+ V7.00.00 Integrated Development Environment User’s Manual: RH850 Debug Tool (R20UT4299)
CS+ V7.00.00 Integrated Development Environment User’s Manual: Message (R20UT4309)

CC-RH Compiler User’s Manual (R20UT3516)

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

R20ANO0516EJ0100 Rev.1.00 Page 45 of 46



RH850 Smart Configurator User's Guide: CS+

Website and Support

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

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

All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

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

1. 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 LSI 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.




Notice

1. 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.

2. 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.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. 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.

5. 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.

6. 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.

7. 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.

8. 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.

9. 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.
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. Itis 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.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)
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