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Smart Configurator
Guide on Sample Projects for RH850/U2B Devices

Introduction

This document describes how to use the sample project of Smart Configurator for RH850/U2B devices in
CS+ integrated development environment.

Target Device
RH850/U2B10 (BGA468, BGA373, BGA292)
RH850/U2B6 (BGA292)
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1. Overview

1.1 Purpose

This document describes how to use the sample project of Smart Configurator for RH850/U2B devices in
CS+ integrated development environment.

When applying this application note to a microcontroller, change the contents according to the specifications
of the microcontroller you are using and validate the correct operation of the sample projects.

1.2 Operating Environment

Install the Smart Configurator and tools to be used to create or build programs in each integrated
development environment based on the source files generated by the Smart Configurator with the use of the
sample projects.

For details on how to use your integrated development environment, refer to the user’'s manual for the
integrated development environment that you are using.

Table 1-1 Operating Environment

Type Name Abbreviation in This Manual
IDE CS+ for CC V8.09.00 or later CS+
Toolchain C Compiler Package for RH850 Family CCRH
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2. Outline of the Sample Projects

The Smart Configurator for RH850/U2B devices outputs a main function and source files that initialize
peripheral modules that are set by components of the Smart Configurator. But it does not output the
initialization codes to be performed before the execution of the main function and the startup routine which
starts the main function and handles some other processing after the microcontroller has been reset.

This sample project includes boot program and startup code as a reference so that the user application
codes and the peripheral modules codes generated according to the configurations in the Smart Configurator
can be built and downloaded to the debug tool immediately.

2.1 Introduction of Sample Project
RH850/U2B sample project starts default CPU(PEOQ) after microcontroller has been reset.

The sample project takes “Interval Timer” as a sample and provides relative user code.

For details on the sample projects, see the descriptions in the relevant sections

2.2 Notes on the Sample Projects
1. When using this sample project, please copy and use it in a directory that does not restrict access.

If you use it in a directory that restricts access, the generated codes and other files will not be saved and
some errors may occur.

In general, the following directories require administrator permission:

- Program files folder (e.g. "C:\Program Files", "C:\Program Files (x86)")

- System root folder (e.g. "C:\Windows")

For your environment, please contact your system administrator(IT department).

2. The Smart Configurator outputs the register descriptors according to iodefine.h for the Renesas CCRH
compiler. iodefine.h for the Renesas CCRH compiler has been included in sample project. This file is
used for building files generated by the Smart Configurator.

3. The Smart Configurator uses interrupts with the table lookup method as the method for selecting the
interrupt handler addresses. The address where the table starts is set as 0x00040000 in the sample
projects.

4. The definition of the interrupt vector table of peripheral modules that was set in the Smart Configurator is
reflected in smc/general/r_cg_intvector_PEO.c, which is output by the Smart Configurator. The file r-
smc_intprg.c in the “smc/general” folder defines the vector table of EI maskable interrupt sources, which
is the default El vector table, is not set by the Smart Configurator.

5. Settings of files and sections in the sample projects are examples. You should change or create the
settings newly to match the specifications of the microcontroller used in your system.
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3. Basic Procedures for Operating the Smart Configurator

This section describes the basic operating procedures when building a user application with the files output

from the Smart Configurator for RH850/U2B devices.

The basic operating procedure in CS+ environment without using the sample projects is described here. For
the operating procedure with using a sample project, see the relevant section 4 “Description of the Sample

Project”.

[ [ G+ Operationsin CS+

~

( Starting CS+

)

C Creating a CS+ project

)

\ 4

C Starting the Smart Configurator

)

Registering source files

\

y

[ré Operations in the Smart Configurator \

C Setting clocks and peripheral modules )

\

y

C

Generating source files )

\ 4

Creating the user application

\ 4

Preparing a startup file to suit the user
application

\ 4

Setting build options (section, etc.) to
suit the user application

— S U

Building

)

Execution and debugging

~N M N 7N\ N

)

J

\_

Figure 3-1. Basic Operating Procedure without using Sample Project
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4. Description of the Sample Project

4.1 Configuration of the Sample Project
Figure 4-1 and Table 4-1 describes common folders and what files are included in the main project:

RH850U2B_SampleProjects

\— |

iodefine.h
| SC_CS+CCRH
T _1 sc_boot.asm

PEO

E— _] SC_CS+CCRH.mtpj

. 1 sc_cstart.asm

‘J iodefine.h

Figure 4-1. Project folder and files

Table 4-1. File Configuration of the main Project (corresponding to Figure 4-1)

File Name

Outline of File

iodefine.h folder

Folder which includes iodefine.h file

SC_CS+CCRH folder

Folder which includes all files belonging to CS+ project

sc_boot.asm Definition of the procedure from a reset to branching to the
startup routine in sc_cstart.asm.
PEO folder Folder which includes files belonging to default CPU(PEO)

SC_CS+CCRH.mtpj

Project file for CS+

Sc_cstart.asm

Definition of the startup routine which is called by boot0.asm and is
executed until branching to the main() function

iodefine.h

Renesas CCRH header file that defines the registers for RH850/U2B
devices
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4.2 Basic Operating Procedure
Figure 4-2 shows the operating procedure in CS+ environment when using the sample project.

-

[ [ G+ Operationsin CS+

~

C (1) Starting CS+

v

C (2) Loading the CS+ project

!

( (3) Changing the device

}

( (4) Starting the Smart Configurator

) Y U U

[ré Operations in the Smart Configurator \

Registering source files

( (5) Setting clocks and peripheral )

}

( (6) Generating source files )

!

( (7) Creating the user application

|

C (8) Building

|

( (9) Execution and debugging

\\JU\J

\_ J

Figure 4-2. Operating Procedure for Sample Project
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(1) Starting CS+
In the [Start] menu of Windows, select [Renesas Electronics CS+] — [CS+ for CC (RL78, RX, RH850)].

(2) Loading the CS+ sample project
From the [Open...] item of the [File] menu or [Open Existing Project] of CS+, select "SC_CS+CCRH.mtpj".

@3 cs+ for CC - [Start] - o X
File | Edit View Project Build Debug Tool Window Help @ 6
New LAY - & @ A i@ M @® 0" @ s=C=C=
(4. Open.. Ctrl+0 e
&5 &=
Open with Encoding... =
Start - X
Add »
The tutorial contains the information on how to effectively use CS+.
% Close Project
| Close File
Create New Project _
B save Project Ctrl+Shift+S A new project can be created
B8 Save Project As.. A new project can also be created by reusing the file configuration registered to an existing project.
H save Object Ctrl+S
B Save Object As Create New Multi-core Project +
B} Object Save Settings... 3
1 T R Open Existing Project -
@l save Al Cerl+shife+a Loads the project of CS+{formerly CubeSuite+). Can also be opened directly from the following link.
[ Page setup... Recent Projects Favorte Proje
Print... Ctrl+P 1.5C_CS+CCRH Nothing
1 ) | 2.U286_Test
[ Print Preview 5 28 292
Recent Files » 4.5C_CS+CCRH
Recent Projects 3
. . . Open Existing MCU Simulator Online/e? studio/CubeSuite/High-performance Embedded W orkshop/PM+ - v
4 Delete the History of Files and Projects
7 x
Exit T
|\ All Messages / S
@ s [ Outout
F1 IF2 Next Bookma_[[F2 Find Previous |{P Replace Prev Hrs Stop [F& Disconnect fr. |17 Rebuild Proje._||Fit |]|f:1I i FllRetum Out [ Tag Jump
Opens a file. 11 DISCONNECT

Figure 4-3. Loading the CS+ Sample Project

NOTE: Sample project has to be copied to a directory that does not restrict access before using . Please
refer 2.2-1 for the detail.

(3) Changing the device

The R7F70255x (RH850/U2B6) is selected as the target device in the sample project. If you are using
another device, change the target device and file to be used with reference to section 4.3, "Procedure for
Changing the Device". If the device does not require a change, proceed to step (4).

(4) Starting the Smart Configurator
(a) Confirm the setting of the path for the Smart Configurator for RH850. In the Project Tree panel, select
[Smart Configurator (Design Tool)] and open the [Property] panel. Confirm that the path in which the
Smart Configurator for RH850 was installed is set in [Smart Configurator for RH850 executable file
path].

8 |
File Edit View Project Build Debug Tool Window Help (SRR
@ostart | [ @ X 3 @0 o[58 8 - & @ DefaultBuild SRR L TRORCRC RN RN
QO PG 0@ QS @ SoltionList &2 2
3 Project Tree T x %
fp 02 @
H - % Smart Corfigurator Propety o -+
=| =3 5C CS+CCRH (Project ~ ProductInformation
H -9 R7F70355x (Microcontrollen ) Version V1.02.06.04 [16 Nov 20221
= +-[lsmart Configurator (Design Tool ~ Smart configuralor seffing — —
A CCRH (Build TooD ‘Smart Configurator for RHE50 execuiable file paih C:\Frogram Fies (x86) Renesas Hlecrorics \amariConfigurator\ RHEBD eclpse \SmariCofigurator exe
15/ RHB50 E2 (Debug Tool)
1.0 Program Analyzer (Analyze Tool)
w3 File
Smart Configurator for RHES0 executable file paih
Specify the Smart Configurator for RHB50 executable file path
| Smart Cc Setting -
7 x
\ Al “Rapid Bulld | *Build Tool /_*Debug Tool -
F1 Open Help for.. |IFe Rename [F2 Find Next F4 Repl [lFsce FE Build & Downlo. [P Build Frojoct [P lgrnore Eresk . |2 SeuDelete Bre. [ step Over Fhisiep n 2 Jump to Funci

fiDIscoNNECT

Figure 4-4. Setting the path for Smart Configurator
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(b) Start the Smart Configurator for RH850 by double-clicking on [Smart Configurator (Design Tool)] in the
Project Tree panel.

(c) If [RH850/U2B10 Package Selection] pops up, please choose the chip user wants to use:
Such as choose R7F70254*EABB -C(292pin) as following figure shows:

Please select RHES0/UZB10 package details for Smart
| Configurator.

(®) R7F70254°EABB < (292pin)

(C) R7F70254°EABA € (373pin)
(C) R7F70254°EABG -C (468pin)

Figure 4-5. RH850/U2B10 Package Selection
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(5) Smart Configurator setting - Clocks

(6) Smart Configurator setting - Components

(7) Smart Configurator setting - Generating code
Above (5) ~ (7) are the procedures for setting clocks and components and generating a driver in the
Smart Configurator, please see section 5 "Operations in the Smart Configurator".

!EE"E:Q:";.E:: o o
File Window Help
= = £
{8 SC CS+CCRH.scfg =5
(= =
Overview information l =
Generate Code Generate Report
~
+ General Information @
Overview ..
) ) Application Code
Get an overview of the features provided by Smart

Configurator. N
Software Components

Videos 4 Middleware &

Introduction to Smart Configurator

Browse related videos Device Drivers

What's New F 4

Check out what's new in the latest release. MCU Hardware

~ Current Configuration

J01e4n81JUO) EWS

Selected board/device: R7TF70255x (ROM size: 6 MB, RAM size; 576 KB, Pin count: 292)

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

Selected components:

=
| Companent Version Configuration ‘
Overview | Board | Clocks | Components | Pins | Interrupt

& Console . - = 8 ty Configuration Problems X l? g =8
No consoles to display at this time. 0 items

Description

< >

Figure 4-6. Smart Configurator setting

(8) Building
Build the driver and application code. Select [Build Project] from the [Build] menu or click on the [Builds
the project. (F7)] button in the toolbar of CS+.

(9) Execution and debugging
For program execution and debugging in the emulator, refer to CS+ Integrated Development Environment
User's Manual: RH850 Debug Tool (Obtained the latest information from the website of Renesas
Electronics).
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4.3 Procedure for Changing the Device

When the target device of the sample project differs from the device that is to be used, the target device or
file to be used must be changed according to the following procedure.

(1) Select "R7F70255x (Microcontroller)" of main project “SC_CS+CCRH.mtpj” and then select [Change
Microcontroller...] from the context menu.
Click on the [OK] button in the [Question] dialog box that appears.

€3 SC_CS+CCRH - CS+ for CC - [Praject Tree]

- o x
File Edit View Project Builld Debug Tool Window Help @@
@start |[JEH @ X @0 o[ HE A - &g & DefaultBuild &R @ ® 0B @ 5= g
SSPE R @8 B RS @ soltonlit &2 &
Froperty - x
2l s @ = .
R o3 @ P R7FT0255K Propety 2 -]+
=|| -8 SC cS+CCRH (Project ~ Filelnformation
g DR7F70255 DVF
= T Smart Contigurator (Design JLi_Change Microcontroller... C:\Back \D\CS+E8 09 00C\CS+\CC\ Device\RH350\Devicefie\DR7F 70255 DVF
A CC-RH (Build Tool) Property
£ RH850 E2 (Debug Tool)
‘D Program Analyzer (Analyze Tool)
3 rie Code Fash:§144 Data Flash:192
5] Local RAM:65536 Cluster RAM 383216
Reset vector address =] o
Reset vector address of PE1 =] o
Reset vector address of PE2 = o
~ IOR Display Type
10R display type Stnuctured Naming
Notes
File name
This is the file name of this device file.
\ Microcontroller Information / -
2 x
=eRezalic ez cec ol
jes | *Rapid Build /| =Build Tool | *Debug Tool =
/7 [F2 Next Bookmark |[F2 Find Previous |[FH Replace Previo. |5 stop [F& Disconnect fro._|[F Rebuild Project |8 e Fn FiiReumOut | Tag Jump
Change the microcantroller of the selected project SiIDISCONNECT

Figure 4-7. Change Microcontroller

Requires saving the cument project to enable to restore the current project status
after changing the microcontroller.
Continue saving and processing?

Cancel Help

Figure 4-8. Save and continue

RO1AN6736EC0100 Rev.1.00
Jan.20.23

e Page 10 of 22
RENESAS



Smart Configurator Guide on Sample Projects for RH850/U2B devices

(2) In the [Change Microcontroller] dialog box, select the RH850/U2B device to be used.
Example: Changing from R7F70255x to R7F70254x

'ﬁ';f.'-' Crocontroller =

Change microcontroller to:
£y (Search microcontroller)

| =% RHE50/U2BS ~ | | Product Name:R7F70254x_P

W RTFT0255x000) Intemal ROM size[KBytes]:
# RTFT702Z22(300C) Code Fash: 10240
- Data Flash:320
=¥ RHE50/U2810 Intemal RAM size[Bytes}
Local RAM:65536
Cluster BAM: 1048576
Additional Information:Mumber of Cores: 4

W

Ccel

Figure 4-9. Select device to be changed

(3) Confirm that the microcontroller displayed in the Project Tree panel has become the device to be used
after the change.

@ s RH - CS+ for CC - [Project Tree - o X
File Edit View Project Build Debug Tool Window Help @@ e
start | [P H G X B0 |58 & - 7 & DefaultBuild A @O N @ ® O 5= %= g
SASH P F R @3 Q| S g Solution List fi=ly]
I Project Tree LR Praperty (g Solution List ==
2 8 =
R _® 3@ 98 R7F70254_P Property o -+
= f1.8C C5+CCRH (Project! ) n
R7F70254x P (Microcontroller) g
"] Smart Configurator (Design | ool) C:\Back \D\CS+E8 08 0C'C S #\CCDevios\RH850\ Devicefie\DR7F70254x_P.DVF
4, CC-RH (Build Tool)
£ RH850 E2 (Debug Tool) RIFT0254_P
5 Program Analyzer (Analyze Tool) _:H;;“”‘B‘“
Ol File eral ROM size [KBytes] Code Flash:10240 Data Flash:320
Internal RAM size [Bytes] Local RAM 65536 Cluster RAM. 1048576
Reset vector address == o
Reset vector address of PE1 0
Reset vector address of FE2 0
Reset vector address of PE3 = 0 9
File name
This is the file name of tis device file
', Microcontroller Information / -
Output 7 x
;gfc;g:ation:)!ﬂZﬁlﬂﬂZ' : The device was changed Update the header file by selecting [Generate I/0 header file] .J ~
v
\ All Messages / -
< > ||= Output W Smart Browser §F Error List
F1 Open Help f.. |F2 Rename F3 Find Next  [iF4 Replace Next HFS Go FB Build & Dow ||F*? Build Project |F#l lgnore Brea HF& SetDelete_. |FMIStep Over  |FMStep In fi2 Jump to Fun

i1 DISCONNECT

Figure 4-10. Confirm microcontrollers are changed

(4) Save the project by selecting [Save Project] from the [File] menu.
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4.4 Settings in the Sample Project
The sample project is created in CS+ as an [Application for Multi-core (CC-RH)] project. The include path is
added and the settings of the following options are changed.

(1) [Property] panel from [CC-RH (Build Tool)] — [Link Options] tab — [Section] — [Section start

address]
Settings in the sample project:

@ 5C_CS+CCRH - €5+ for CC - [Property] - O X
File Edit View Project Build Debug Tool Window Help @@
@Wstact | [J H @ ¥ 5 @0 o[ BH A - & & DefaultBuild rld i Dy @ ® " @ s dh
3 ) @@ @ S @ Solution List £2 &2
05| Byt i 3 Property - x
@ g =
R ? 3 @ A, CC-RH Propetty al [8] [+
|| B[R sc_co: CORH Project) System libraries System lbraries{0] "
E ¥ R7F70255x (Microcentroller) Use standard libraries Yes
= T e ConfoLraior Design Tool) Use "Standard/Mathematical Library” funciion Yes
|4 CC-RH (Build Tool) Check memory smashing on releasing memory No
| m—— ) Use "Non-local jump Library” function No
.8 program Analyzer (Analyze Toal @ WLETiE
(3 File Specify execution start address No
Fill with padding data at the end of 2 section No
\ork around overrun feich No
Reserve prefetch ares No(No option specied)
Generate function list used for detecting illegal indirect function call No
List
v Section
Section star address RESET_PED EIINTTBL_PEQ/%ResetVectorPEOZ _const _INIT_DSEC cons1] .
Section that ouiputs exteral defined symbols o the file Seciion thal oUiputs cxlemal dehined symbels to the fe(0]
Section alignment Section alignment[0]
ROM to RAM mapped section ROM to RAM mapped section]1] v
Section start address.
Specify the section start address.
The sample value is set in this property by default. You need to set the appropriate value
\_Common Options { CompileOptions  AssembleOptions | Link Options i\ Hex Output Options 1/0 Header File Generation Options -
Output 7 x
\ All Messages / ~
£t [F2 Next Bookm__|[F2 Find Previous [[F4 Replace Prev Hrs Stop FE Disconnect r_. [ F7 Rebuild Proje.. ¥ l]F!? T FliRetum Out | F2Tag Jump
2 DISCONNECT

Figure 4-11. Link options setting

Address Section - Add...
%ResatVectorPEDN:. =] ylg =V

Modify...
EIINTTEL_PED

(00010000 .const
ANIT_DSEC ... Remove
ANIT_BSECe...

Mew Overay..

text.cmn
text
data

G DO040000 EIINTTEL_PE...
Impart ...

(«FDECOOD0 data R
W Export...

bss

Figure 4-12. Setting in the sample project
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(5) [Property] panel from [CC-RH (Build Tool)] — [I/O Header File Generation Options] tab — [I/O Header
File] - [Update I/O header file on build]

@9 sc_cs+ccrH - s C - [Property - o x
File Edit View Project Build Debug Tool Window Help & @6
Bstat IS ¥ DB %8 8 = ~ B B Defaultbuild A ELN @6 6" @ 5=C=
S0 @ &P E @) 5 (@ Solutionlie | & [ & &2
L} Froject Tree B X (59 Property - x
el s
t 0383 A, CC-RH Propetty al =] [=][+
= f§ 5€ €5 +CCRH (Project)” -
9% R7F70255x (Microcontroller)
= i cmart Configurator (Design Tool)
~JICC-RH (Build Tool) e
=i e Select modules which are output in files
- Program Anslyzer (Anslyzz Tool Output definiions regarding WTRON
BN Enable MISRA-C option
e Ensble module array option
Enable I0R array aption
Share definition of structure
Outpust pragms directives for periphersl aroups
> Others
Update /0 header file on build
Selects whether to update the |10 header file on build
Updates the 110 header file if the device file is newer than the device file when the /0 header file was generated or the property relaled ta LO header file generation was cha.
Common Options /| CompileOptions | AssembleOptions / Link Options /| Hex Output Options I]ﬁo H:aderﬁleGeneratinnOpbonsl -
Output 7 x
EoF
All Messages ~
F7 Open Help fo. |[F@Rename  |F3Find Next [P Replace Next [P Go |[F& Buitd & Down..[[F 7 Busitd Project [P lanore Break.. [][F8 SevDelete Er. [HBSIp Over  [FIStep n [[Fr2 Jume to Func..

/2 DISCONNECT

Figure 4-13. Setting in the sample project

(6) [Property] panel from [RH850 E2 (Debug Tool)] — [Connection settings] tab.

- m} =

File Edit View Project Build Debug Tool Window Help @ @6
Bse D HE X B0 o mE A <) 0% =} G @ Deloutsuid LN @ 6.6 M @ o e
SRR G 3| 5 g Solution List | 4 & &

I Project Tres 2%

A
toa £ RHE50 E2 Property s -+
=% SC CS+CCRH (Project)™ ~ Clock .
& R7F70255x (Microcontroller) Mount main clock on target board Yes
1| Smart Configurator (Design Tool) Main clock frequency [MHz]
i » CPUCc| ncy [MHz] CPUO - 10.00, CPU1 - 10.00, CPU2 - 10.00
v Connection with Emulator
Emulator serial Ne.
~ Connection with Target Board
Communications method
LPD mode
LPD clock frequency [kHz]
Power target from the emulator (MAX 200ma)
Interface for supplying the power
Supply voltage [V]
Initialize RAM when connecting
Release the RESET before disconnecting from the target system
Debug the initial stop state and the standby mode
Debug the GTM function
Debug target
Select the debug target.

Property - X

| [enURp LEWS

| Connect Settings | Debug Tool Settings Download File Settings Hook Transaction Settings -
Output 7 x
ECF

All Messages -
F Open Help fa_ | 2 Rerame [FaFindNext [ Replace Next ||]|F5 Go |[F# Buitd & Down_|[F1 Build Project [[## lanore Breskc |]|F5 SellDelete Br_|FlSiep Over | FT1Stepln [ietJump to Func

%1 DISCONNECT

Figure 4-14. Connect Settings in the sample project (1)
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@ sc C5+ for CC — o X
File Edit View Project Build Debug Tool Window Help @@ 6
start [[JEH G X B B0 o5& & - - &g & Defauitsuild vlA G E DN @B B @ 5=
SH G TR O E QS g SolutionList | ¢ 43 &
=) Project Tree & 3 Property - x
o 5
EJ 02 d 5 RH850 E2 Property e
HIE [ s¢ cs+CCRH (Project)” ~ E2Expansion Interface
2 ¥ R7F70255x (Microcontroller] Use the E2 expansion interface. Mo use
= Smart Configurator (Design Tool) v
Bl T iz
> Customer ID
rogram Analyzer (Analyze Tool) > Data Aash ID
Brie » &5zl Programmer ID. C-TEST ID. IDO. ID1. ID2
Set SVR parameter [No |
Using the code flash self programming Mo
Change the clock to flash writing Yes
v Memory
Map mode Single map mode
Work RAM start address =] FDCOF000
Work RAM size [Kbytes] 409
v Security
Use authentication dll No
v
Debug target
Select the debug target
Connect Settings | Debug Tool Settings Download File Settings Hook Transaction Settings =
Output 2 x
EQF
All Messages -
F1 Open Help fo_ | [F2 Rename [F2FindNext [Pt Replace Next []FE Go e Buitd & Down_[#7 Buitd Project [P 1gnors Break || [F8 SeuDelete B¢ [P Step Over [ Stepin [ 3ume to Funs
55 DISCONNECT

Figure 4-15. Connect Settings in the sample project (2)
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5. Operations in the Smart Configurator

This section gives an overview of setting the drivers of peripheral modules of the device and handling of the

Smart Configurator for the generation of code.

For details, refer to Smart Configurator User's Guide: CS+ (R20AN0516).

5.1 Setting the Peripheral Modules (Software Components)

(1) Configure the clocks of the device on the [Clocks] tab page.

a

File Window Help
=

8% SC CS+CCRH.scfg X

3

o R w

Clocks configuration

=

T
Generate Code Generate Report |

.‘|

Overview anrdomponents Pins | Interrupt
Figure 5-1. Configure clock

.......
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(2) Add or set the peripheral modules of the device on the [Components] tab page. The peripheral modules
are set as software components. Click on the [Add component] icon.

[

File Window Help
=]

= |15 SC_CS+CCRH.scfg X

| software component configuration

Components gy 2§ = I Configure

type filter text |

<

Overview Board Clockspins Interrupt

=

10
Generate Code Generate Report

Figure 5-2. Add modules
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(3) Select components on the [Software Component Selection] page of the [New Component] dialog box.
Select each component to be used from the list and click on the [Next] button.

IE'.% Component O by
Software Component Selection |
Se ect component from those available in list
Cetegory | All E
Function | all >
Filter |
Components B Version 2
## Input Pulse Interval Judgrrent 1.5.0
8 Input Pulse Interval Measurement 1.5.0
|ler 140
8 Interval Timer 1.5.0 I
8 MSPI Master 1.3.0
B MSPI Slave 1.2.0
H One-Pulse Output 1.5.0
8 One-Shot Pulse Quiput 1.5.0
# Overflow Interrupt Qutput (Width ..  1.4.0
f# Ports 150 v

Show ony latest version

Description

The Interval Timer Function is timer that generatng timer interrupt at reqular intervals When
an interrupt is generated, resulting in a square wave.

Configure ceneral settings...

< Back I Next = I | Finish Cancel

Figure 5-3. Select components

RO1AN6736EC0100 Rev.1.00
Jan.20.23

e Page 17 of 22
RENESAS



Smart Configurator Guide on Sample Projects for RH850/U2B devices

(4) Select the configuration name and resource of the selected component. On the [Add new configuration
for selected component] page of the [New Component] dialog box, enter an appropriate configuration
name or use the default name. Select the resource or use the default resource. After you have made the
selections, click on the [Finish] button.

[

Add new configuration for selected component |

Interval Timer

Configuration name: | Config_TAUDO O

Fesource: TAUDO 0 ~

r:?:' = Back Mesxt = Cancel

Figure 5-4. Input Configuration name and select Resource

(5) Set the configuration of the component. Click on the configuration icon in the Component Tree panel and
make detailed settings in the right-hand panel.

[ 7]

File Window Help

S E | &
= |i *SC_CS+CCRH.scfg X =8

% g

* . -
2| software component configuration ;
Generate Code Generate Report

Components pug g7 B 3  Configure
.

Clock setting
[sype flter text | | operation clock Ko v
v (& Drivers & Clock source PCLK/32768 ~ 1 (Actual value: 0.510352kHz)
~ = Timers
& Config_TAUDO 0 Interval timer setting
Interval time 10000 ps | (Actual value: 9830.4)

[ Generates INTTAUDOIO when counting is started

Interrupt setting
Enable TAUDO channel 0 interrupt (INTTAUDOIO)

Priarity Lowest ~

bl >

Overview | Board | Clocks | Components| Pins | Interrupt

Figure 5-5. Set component configuration

(6) Repeat steps (2) to (5) for each component that you intend to use.
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5.2 Generating Drivers

Click on the [Code Generator] button Bﬂ to generate code. The source files generated by the Smart
Configurator are stored in the <ProjectDir>\src\smc_gen folder.

<ProjectDir> is the folder containing the project files (.scfg) for the Smart Configurator.

ke
File Window Help
HEE =g |
5 |48k *SC_ CS+CCRH.scfg X =8
K . . i =
2| software component configuration gl <
Generate Code JGenerate Report
Components pug 1y = =»  Configure
- - Clock setting
type filter text | Operation clock CKD ~
(& Drivers ~ Clock source PCLK/32768 v 1 (Actual value: 0.510352kHz)
v = Timers
& Config TAUDO 0 Interval timer setting
Interval time 10000 ps v | (Actual value: 9830.4)
[ Generates INTTAUDOIO when counting is started
Interrupt setting
[A Enable TAUDO channel O interrupt (INTTAUDOIO)
Priority Lowest ~
bl I >
Overview | Board | Clocks | Components | Pins | Interrupt
Figure 5-6. Generating code
RO1AN6736EC0100 Rev.1.00 Page 19 of 22

Jan.20.23 RENESAS



Smart Configurator Guide on Sample Projects for RH850/U2B devices

5.3 Adding the Application Code to the User Code Area

Some generated source files have a user code area for the writing of user code. Open such files in an editor
from CS+ environment that you are using and add the application code (e.g. code for interrupt processing) to
the user code areas as necessary.

Example: File generated for the interval timer component

&3 SC_CS+CCRH - €S+ for €C - [Config_TAUDO_0_user.c] - O ® |
File Edit View Project Build Debug Tool Window Help & @6
@ctart |[JEH @ X bDBElo o HE A -1 100% v &f B3 Defauksuid <4 E Oy @B B @S o= 2| %
165 0 R 6 () @ G @) o ;[ Solution List i &1 ¢ &2 3
I} Proiect Tree LS p,mm,ﬁ Config_TAUDO_0_user.c | T x
2 a
2 kel 3 4> ~ o | Columns-
=| =-[F 5C_C8+CCRH Project)
i 3% RTF70255x (Microcontroller) 7% Start user code for user init. Do not edit comment gencrated here */

| Smart Configurator (Design Tool)
“, CC-RH (Build Tool)
£5 RH850 E2 (Debug Tool)

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

ke
* Function Name: r Config TAUDD_0_interrupt ped User code area

62 * Description : This function is TAUDOD interrupt service routine.

I,‘“H,*u,”m

- Program Analyzer (Analyze Tool)
213 File

£] Build tool generated files s - K N
o * Arguments  : None
"] iodefine.n ot

* Return Value : None

B8 sc_cstartasm 65 N L AT
= [E Smart Configurator 66 #pragma interrupt r_Config TAUDO 0 _interrupt peld (enable=fals channel=10, fpu=true, callt=false)
&[]} Config_TAUDO O &7 void r_Config TAUDO_O_interrupt_pe0(void)
&8 =
69 /* Start user code for r_Config TAUDO_0_ interrupt_pe0. Do not edit comment generated here */
70 /* End user cede. Do not edit comment generated here */
71 }
Tz
73 /* Start user code for adding. Do nmot edit comment generated here */
74 /* End user code. Do not edit comment generated here */
75
[l
Output o x
3srcsme_men'seperalir e cac ol ]
All Messages /| *Rapid Build / *Build Tool /{ *Debug Tool -
F7 Open Help for.._[[F Rename |3 Find Neut [[Fet Repiace Naxt |H|F5 Go 8 Build & Downlo.| 7 Build Project |[F& gnore Break 2 |H|F5 SetDelete 8= [Siep Over  |FtStepln | ume to Functi

Line 63/75 Column69  Insert  EAFIZ(GBE2312) i DISCONNECT

Figure 5-7. Add user code to the user code area of interrupt routine
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5.4 Adding the Application Code to main()

The main function is in "<ProjectDir>\src\smc_gen\general\r_cg_main.c". Open the file in an editor from CS+
environment that you are using and add the application code to the user code area.

Example: Add application code to the main() function.

- €S+ for CC

- [r_cg_main.c - o

Flle Edit View Project Build Debug Tool Window Help

@Start [[BH @ ¥ Sy @0 |58 & > | 100% v g G DefaultBuild o
163 0 8 g ) B @ @) & ¢ [ Solution List | & | &3
| Project Tree x Property [ CDnﬁg_TMDD_U_user.cI E] r_cg_mamcl T
fli @ 2.@E
H e I8 2 ~n| coumndll
Z| = SC_CS+CCRH (Project]
£ ; L..||&
2 gR7F-’0255x(Mlcromnlro\leril 49H ‘Eh'ktl(tx*&«*x T e e T o T T Tl
= i Smart Configurator (Design Tool) 50 flame: main
A, CC-RH (Build Tool) 51 : This function This function implemencts o U d I
&5 RH850 E2 (Debug Tool) Ser code area, cal
Fp Analyzer (Analyze Tool i
& 3] pyaram Anslyzer (Analyze Toc) TAUD start function here. |.....oommmnns
3 File
ﬂ Build tool generated files
-] iedefineh inio ()
2 sc_cstart.asm /* Start user code for main. Do not edit comment generated here */
-1 smart Configurator 59 R _Config TAUDO_D_Start();:
-l Config_TAUDO_O &0 /* End user code. Do not edit comment generated here */
B[.D general 61 Lt
& r g egec &2
] v cg coeh 63 [ ek kR R kR R R R R R R R T
i 64 * Function Name: r_main_userinit
%l rcg cge usgflc = —
‘ﬂ ’g’.g“_ PEO. 63 * Description : This function This function adds use: User COde area1 Cancel TAUDO
reg Intghtor FEb.c 66 * Arguments : Nons dul tandb de i d
driverh | y module standby mode In advance.
: &7 % Return Value : None
in.c &8 e T Pe—
- r_cg_systeminit.c &9 “void r main userinit (veid)
-0 r eg taud.h 70 =l
0] r cg userdefine.h 71 i dd
.|_| r_sme_clack_info.h 72 /* Start user code for r_main userinit. Do not edit comment generated here */
e . 73 SYSCTRL.MSRKCPROT.UINT32 = O0xASASAS01UL;
| r_smc_interrupt.c
Ny it h 74 SYSCTRL.MSR_TAUD.BIT.MS_TAUD 0 = 0;
o e merip 75 * dee Do oL =diT coment geperoted Dore v
- r_smc_intprg.c 76 R_Systeminit (] ;
‘--Uﬂ r_pincfg 77 EI():
-8 5 bootasm 78 }
79
g0 /* Start user code for adding. Do not edit comment generated here */
81 /* End user code. Do not edit comment generated here */
B3 v
< >
Qutput T x
PErciamc men’Temsral'r g= c=c. ol
All Messages /| *Rapid Build /{ *Build Tool ,( *Debug Tool / -

F1 Open Help for_ HFE' Rename

|[F2 Find et

[P Replece e [[[FE G0

”FE Build & Downlo. HF'I Build Project ”FH Ignore Break a |H|F5 Set/Delete Bre H’lﬂ' Step Over

[Frsipin

Hrmump to Functi_

Line 1/82 Column 1

Insert

EEE(GB2312) i DISCONNECT

Figure 5-8. Add user

code to main function
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.
1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

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

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

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

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

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

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

become possible.
5. Clock signals

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

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

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

input level is fixed, and also in the transition period when the input level passes through the area between V. (Max.) and Viu (Min.).
7. Prohibition of access to reserved addresses

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

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

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



Notice

1.

10.

11.

12.

13.
14.

(Notel)

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.

(Note2)

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

Trademarks

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

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

(Rev.5.0-1 October 2020)

Contact information

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