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Introduction

This document describes, with the use of sample projects, how to build files output from the Smart
Configurator for RH850 devices in the various integrated development environments.

Target Devices
RH850/F1KM-S1, RH850/F 1KM-S2, RH850/F 1KM-S4
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1. Overview

1.1 Purpose

This document describes, with the use of sample projects, how to build files output from the Smart
Configurator for RH850/F1KM devices in the various integrated development environments.

When applying this application note to a microcontroller, change the contents in accord with 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 in order 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 you are using.

Table 1-1 Operating Environment

Type Name Abbreviation in This
Manual

IDE CS+ for CC V8.10.00 or later CS+

Toolchain C Compiler Package for RH850 Family CCRH

Toolchain Real-time OS for RH850 Family [RI850V4] V3 RI850V4

IDE MULTI v8.1.4 or later MULTI

Toolchain Green Hills Compiler GHS CCRH850

IDE IAR Embedded Workbench for RH850 V3.10.1 or later IAREW

Toolchain IAR C/C++ Compiler IARICC

Green Hills is a registered trademark of Green Hills Software, Inc. in the United States and other countries.

IAR Embedded Workbench is a registered trademark of IAR Systems.
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2. Outline of the Sample Projects

The Smart Configurator for RH850/F1KM devices outputs a main function and source files that initialize
peripheral modules that are set by components of the Smart Configurator. After the microcontroller has been
reset, the initialization processing that is to be performed before execution of the main function and the
startup routine that starts the main function and handles other processing are not output.

Therefore, we have prepared sample projects that include startup of the sample projects so that code for
peripheral modules according to the settings in the Smart Configurator and user applications employing this
code can be built immediately.

21 List of Sample Projects
The Smart Configurator for RH850/F1KM devices provides the following sample projects.

SCforRHES0F1KM _SampleProject

L

intprg

iedefine.h
SC_CS+CCRH
SC_CS+GHSCCRHEs0
5C_CS+Rlasova
SC_IAREW

SC_MULTI

Figure 2.1 Sample project folders

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

Table 2-1 Sample Projects

Explanatory .\ Name

Section Target Device Description
Section 2 intprg — File defining the El maskable interrupt
vector table for RH850/F 1KM-S1,
RH850/F1KM-S2 and RH850/F1KM-S4
devices
Section 2 iodefine.h — Renesas CCRH header file defining the
registers for RH850/F1KM-S1,
RH850/F1KM-S2 and RH850/F1KM-S4
devices
Section 4 SC_CS+CCRH R7F701651 Project for CS+ for CC and CCRH
(RH850/F1KM-S4)  compiler
Section 5 SC_CS+GHSCCRH850 R7F701649 Project for CS+ for CC and GHS
(RH850/F1KM-S4)  CCRH850 compiler
Section 6 SC_CS+RI850V4 R7F701649 Project for CS+ for CC, CCRH compiler,
(RH850/F1KM-S4)  and RI850V4
Section 7 SC_MULTI R7F701645 Project for MULTI and GHS CCRH850
(RH850/F1KM-S4)  compiler
Section 8 SC_IAREW R7F701645 Project (workspace) for IAREW and IAR
(RH850/F1KM-S4)  ICC compiler
RO1AN4422EJ0130 Rev.1.3.0 Page 4 of 60

Jul.20.23 RENESAS



Smart Configurator Guide on Sample Projects for RH850/F1KM Devices

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 the 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. Though header files of register definitions are also prepared in the GHS CCRH850 and IAR
ICC compilers, include iodefine.h for the Renesas CCRH compiler when 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 0x00000200 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.c, which is output by the Smart Configurator. The file sc_intprg-
S1.c, sc_intprg-S2.c or sc_intprg-S4.c in the intprg folder defines the vector table of EI maskable
interrupt sources, which is not set by the Smart Configurator.

5. Settings of files and sections provided with the sample projects are examples. They should be changed or
created newly by yourself to match the specifications of the microcontroller in use and the customer's
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/F 1KM devices.

The basic operating procedures in each integrated development environment without the use of the sample
projects are described here. For the operating procedure when using a sample project, see the relevant
section among sections 4 to 8, in accordance with the sample project you will be using.

3.1 CS+ Environment

( CS+ Operations in CS+

Launch CS+

C

C

Create a CS+ project

Launch the Smart Configurator

Té Operations in the Smart Configurator \

Register source files

v

( Set clocks and peripheral modules )

C )

A 4

Generate a source file

A 4

Create the user application

v

Prepare a startup file to suit the user
application

v

Set build options (sections, etc.) to sui
the user application

A O

t

Build

Execution and debug

O U U U

_/

Figure 3.1

-

Basic Operating Procedure in the CS+ Environment
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3.2 MULTI Environment

/ i Operations in MULT]I

[ré Operations in the Smart Configurator \

( Launch the Smart Configurator )

v

C Create a Smart Configurator project )

}

( Sett clocks and peripheral modules )

\ 4

( Generate a source file )

Launch MULTI

l

Open MULT!I project created by Smart
Configurator

_ U

a¥YaYa

Create the user application )
Prepare a startup file to suit the user
application
Set build options (sections, etc.) to suit
the user application
( Build )
A 4
( Execution and debug )

\_

Generate a MULTI project to which
the source file is registered

J

- J

Figure 3.2 Basic Operating Procedure in the MULTI Environment
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3.3 IAREW Environment

re Operations in IAREW

~

fm Operations in the Smart Configurator \
v

( Create a Smart Configurator project )

The IAREW related files (*.eww, *.ewp,
*.ewd) are created automatically.

Launch the Smart Configurator

\ 4

C Sett clocks and peripheral modules )

|
C )

Generate a source file

Launch IAREW

v

Open IAREW workspace file (*.eww)
generated by Smart Configurator

Create the user application

\

Prepare a startup file to suit the user
application

\4

Set build options (sections, etc.) to sui
the user application

Build

Execution and debug

)
)
)
)
)
)
>

(mm/\r\ﬁr\m

\

Figure 3.3 Basic Operating Procedure in the IAREW Environment
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4. Description of the Sample Project for CS+ and CCRH

4.1 Configuration of the Sample Project for CS+ and CCRH
The following shows the configuration of the sample project.

SC_CS+CCRH

L | iodefine.h
mj sc_boot.asm
| SC_C5+CCRH.mitpj

o

_ | sc_cstart.asm
mj sC_intprg.c

Figure 4.1 Sample project for CS+ and CCRH files

Table 4-1 File Configuration of the Sample Project for CS+ and CCRH

File Name Outline of File

SC_CS+CCRH.mtpj Project file for CS+

sc_boot.asm Definition of the processing from a reset up to branching to the
startup routine and definition of the interrupt vector table

sc_cstart.asm Definition of the startup routine to be executed until branching
to the main function

sc_intprg.c Definition of the El-level maskable interrupt vector table

iodefine.h Definitions of registers

The Smart Configurator does not output the above files.
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4.2 Basic Operating Procedure
Figure 4-2 shows the operating procedure when using the Smart Configurator based on a sample project.

[ [G+ Operationsin CS+

C

(1) Launch CS+

v

C (2) Open the CS+ sample project

v

sc_intprg.c file

( (3) Change the device and replace the

)
)
)

v

( (4) Launch the Smart Configurator )

~

(E Operations in the Smart Configurator )

Register source files

v

C (5) Set clocks and peripheral modules

'

C (6) Generate a source file )

y

(7) Create the user application

)

(8) Build

)

N\ M M)

(9) Execution and debug

)

J

Figure 4.2 Operating Procedure for the Sample Project for CS+ and CCRH
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(1) Launch CS+
In the [Start] menu of Windows, select [Renesas Electronics CS+] — [CS+ for CC(RL78,RX,RH850)].

(2) Open the CS+ sample project

From the [Open...] item of the [File] menu or [Open Existing Project] of CS+, select
"SC_CS+CCRH.mtpj".

@3 C5+ for CC - [Start] - O X
File| Edit View Project Build Debug Tool Window Help (7] =
New bl o | G B B 2 & & RN RORCHC R W
| Open.. Ctrl+0 ] y 4
e, TEREI-Y-
Cpen with Encoding... D
), Start - X
Add b
"
| Close Project Create New Multi-core Project +

»| CloseFile

Open Existing Project -

_ﬁ Save Project Ctrl+Shift+5 Loads the project of CS+. Can also be opened directly from the following link.

e Save Project As.. Recent Projects Faerie Pejecis

=l Save Object Ctrl+S Nothing Mothing

.-,-Rij Save Object As... .

Figure 4.3 Open Sample project for CS+ and CCRH

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

(3) Change the device

The R7F701651 (RH850/F1KM-S4) 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 changing, proceed to step (4).

(4) Launch the Smart Configurator

(4)-1. 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].

@3 SC_C5+CORH - C5+ for CC - [Property] - m] x
File Edit View Project Build Debug Tool Window Help t‘; @ ﬁ:':
@ start | [ G @ X G2 B0 O g8 B - 2 &d & Defaultbuild > B @6 @ s=0=2
&S ) R d @ @@ Q| & g Solution List =N
K}| Project Tree b Froperty “Suhmun List X
EIrae -
E z Q 3 & °=l] Smart Corfigurator Property L i | 5
=| =1 5C C5+CCRH (Project) ~ Product Information
: EE i Version ) V1.02.00.02 [23 May 2018]
850 executable file pa C:\Program Files {<86})"Renesas Electronics'.SmartConfigurator\RH850"eclipse \ SmartConfigurator.exe ...
= RH250 Simulator (Debug Tool)
P
\3 Program Analyzer (Analyze Tool)
&30 File
850 sc_boot.asm
-BL"" sc_cstart.asm
- & sc intprg.c SmartC ator for RHES0 file path
U iodefine.h Specify the Smart Configurator for RHE50 executable file path
', Smart Configurator Setting / -

Figure 4.4 Configure executable file path for the Smart Configurator
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(4)-2. Start the Smart Configurator for RH850 by double-clicking on [Smart Configurator (Design Tool)]
in the Project Tree panel.

For steps (5) to (7), the procedure for setting clocks and components and generating a driver in the Smart
Configurator, see section 9, "Operations in the Smart Configurator".

G smart Configurator

- O X
File Window Help
= = | [&
1 SC_CS+CCRHscfg X = 5 |[5] MCU/MPU Package x = A
= 3
Overview information el = 2 || & »
Generate Code Generate Report £ £

~
+ General Information @

Overview . .
. , Application Code
Get an overview of the features provided by
I'd Y

Smart Configurator.
Software Components Cr\\-)
Videos 1 ;

Introduction to Smart Configurator | RTOS
Browse related videos ‘

Device Drivers

J01e4nS1jUo) Yews

What's New

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

~ Current Configuration

Selected board/device: RTF701651 (ROM size: 4 MB, RAM size: 256 KB, Pin count: 233)

LT LI I ey T 1T 1 I8

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

o S R R D A e A A (R e e

LI
Selected components:

Component Version

Configuration

Overview | Board | Clocks | Compaonents | Pins | Interrupt b Legend

& Console X

No consales to display at this time.

el =

Figure 4.5 Launch Smart Configurator

(8) Build

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 debug

For program execution and debugging in the emulator, refer to CS+ V8.09.00 Integrated Development
Environment User's Manual: RH850 Debug Tool (R20UT5202).

RO1AN4422EJ0130 Rev.1.3.0
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4.3

Procedure for Changing the Device

If the target device of the sample project in Table 2-1, "Sample Projects" is different from the device that is
intended to be used, the target device and some files must be changed according to the following procedure.

=

v

(1) Change the microcontroller

v

(2) Replace the sc_intprg.c file

\4

C=

Figure 4.6 Change the Target Device of the Sample Project (CS+ Project)

(1) Change the microcontroller

(1)-1. Select "R7F701651 (Microcontroller)" and then select [Change Microcontroller...] from the context
menu. Click on the [OK] button in the [Question] dialog box that appears.

File
'ﬂ" sc_boot.asm

S

File name
L] iodefine.h

B3 SC_CS+CCRH - C5+ for CC - [Project Tree] - O x
File Edit View Project Build Debug Tool Window Help @ @6
R start | [FH @ ¥ B @0 |58 A - 2 B ER DefaultBuild LB AR ONC R W TN
S ) FWE e G Q) 5 g Solution List & &
Rl Project Tree i L Property gl Solution List - x
w
®l s m =
H¥ 0 2 & & R7F7D1651 Fropery = E
=|| =/ SC CS+CCRH (Proje: + File Information "
E (B [ARTFI01651 (Microcontroller) p— DR7F701651.DVF
H
= ontroller... th C:Users\app‘\DesktopCS+E7.00.00H\CS+E7.00.00H\CS+\CC\Device\RHB50"\Devicefile\DR7F701
4, CC-RH (Build Tool o
: 75 Property B
5 RHBS0 Simulstor ( ! R7F701651
O Program Analyzer (Analyze Tool) H:l%E.. FiKM
V1.20

Code Flash 4096 Data Flash:128
Local RAM(CPLI1):262144 Global RAM{BanikA)
[mEr]

This is the file name of this device file.

:58304 Global RAM{BankB): 98304 Retention RAM:655
v

' Microcontroller Information /

Figure 4.7 Change microcontroller in CS+
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Question(Q0232002)

microcontroller.

Continue saving and processing 7

Requires saving the cument project to enable to restore the current project status after changing the

>

Figure 4.8 Confirm information of changing microcontroller

(1)-2. In the [Change Microcontroller] dialog box, select the RH850/F1KM-S1, RH850/F1KM-S2 or

RH850/F1KM-S4 device to be used.

Example: Change from R7F701651 (RH850/F1KM-S4) to R7F701684 (RH850/F1KM-S1)

Change Microcontroller
Change microcontroller to:
r:l'_\} Search microcontroller)

% RHBS0/F1KM
M RIFT01644{LQFP100)
il R7F701645(LQFF100)
I RIFT01646(LAFP144)
P RIFT01647(LQFP144)
E RIFTDIE4B(LAFP1TE)
M RIFTOI643(LAFPI7E)
il RIFT01650(BGAZ33)
i RIFT01651(BGA233)
I RIFT0ME52(BGA2T2)
B7E70 E T

W R'.FFTD16-84[LGFP1DU]

TF /0 TREDLQF P10
-
-

7

R7F7016B6(LQFP100)
M D7ETN1RRTI NEBAN

# | | Product Name:R7F701684
Intemal ROM size[KBytes]:
Code Flash:1024

Data Flash:64

Intemal RAM size[Bytes]:
Local RAM{CPU1):98304
Retention RAM:32768

Cancel el

X

Figure 4.9 Select devices for changing microcontroller
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(1)-3. Confirm that the microcontroller displayed on the Project Tree panel is changed to the intended

device.
@3 5C_C5+CCRH - €5+ for CC - [Property] - O X
File Edit View Project Build Debug Tool Window Help @6
@ st B EH G X B0 o[ @BE B - J: &l B Defaultbuild  dE RN @® B @[50
S g R E @ e E O 8 g Solution List & &
(5| Project Tre= #X R Property (g Solution List - x
o 4 @ - -
R @ 2 @& [# SC_CS+CCRH Propety £ =+
=| 2 ject) ~ File
: e ool 5C_C5.CCRHm)
z .
— i Smart Configurator (Design Tool) Absolute path C:\Users\app\Desktop*SCRHE50SCforRHE50F 1KM_Sample Project 1 SC_CS+CCRHAWSC_CS+CCRH mitpj
Ay CC-RH (Build Tool) License
g5 RHB5D Simulator (Debug Toal) Notes
.
- \\" Program Analyzer (Analyze Tool)
-3 File
'Lﬁ s¢_boot.asm
'L"" sc_cstart.asm
--&] sc_intprg.c File name
U iodefine.h This is the name of the file to which the information of this main project is to be saved
\ Project’ / =

Figure 4.10 Confirm device information after changing microcontroller

(1)-4. Save the project by selecting [Save Project] from the [File] menu.

(2) Replace the sc_intprg.c file

This step is only necessary when a device of the RH850/F1KM-S4 Group was changed to a device of
the RH850/F1KM-S2 or RH850/F1KM-S1 Group in step (1).

(2)-1. Since the sc_intprg.c file included in the sample project is for RH850/F1KM-S4 devices, it should
be replaced with a file for RH850/F1KM-S2 or RH850/F1KM-S1 devices. In Windows Explorer,
rename sc_intprg-S2.c or sc_intprg-S1.c in the intprg folder "sc_intprg.c" and replace sc_intprg.c of
the sample project with this file.

SCforRHE50F1KM_SampleProject

l— || sc_cs«CeRH
[

mj sc_intprg.c
5C_C5+GHSCCRHESD
SC_CS+RI8s0v4

SC_MULTI

SC_IAREW

intprg

P |
- 13 -51.
o cntprg Sl |

:-J sc_intprg-ﬁi_c—:

iodefine.h -j sc_intprg-5d.c

Figure 4.11 Replace the sc_intprg.c file after rename

(Files that are not described in this section are omitted from this figure.)
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44 Settings in the Sample Project for CS+ and CCRH

The sample project is created in CS+ as an [Empty Application(CC-RH)] project. The include path is added
and settings of the following options are changed.

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

[Settings in the sample project]

Section Settings *
Address Section Add...
“ResetVectorPE1%  RI=s1=1)
Modify...
(0000200 EIINTTBL const
(00008000 const New Overay...
ANIT_DSEC ...
Bemaove
ANIT_BSEC ...
Yext
data
FEDERODD data R
bas
stack bss Import...
Export ...

Figure 4.12 Configure section setting in SC+

(b) [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]

[Settings in the sample project]

2 Property (g Solution List > X
#, CC-RH Property a P |-+
+~ /O header file -
Yes(Checking the device file and the property) v
Dievice file on generating /0 header file DR7F701651.0VF, V1.20
Current device file DR7F701651.DVF, W1.20
Select modules which are output in files Mo
QOutput definitions regarding p/TRON Mo
Enable MISRA-C option Nao
Enable module array option Mo
Enable IOR array option Mo
Share defimtion of structure Yes
Others hd
Update I/O header file on build
Selects whether to update the 'O header file on build._.
\  Common Options X Compile Options ,{ AssembleOptions ,{J Link Options ,{J Hex Output Options ,a 1/0 Header File Generation Opti... _,-"?

Figure 4.13 Configure I1/O header file on build
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5. Description of the Sample Project for CS+ and GHS CCRH850

5.1 Configuration of the Sample Project for CS+ and GHS CCRH850
The following shows the configuration of the sample project.

SC_CS+GHSCCRHES0

Figure 5.1 Sample project for CS+ and GHS CCRH850 files

Table 5-1 File Configuration of the Sample Project for CS+ and GHS CCRH850

File Name Outline of File

SC_CS+GHSCCRH850.mtpj Project file for CS+

Definition of the processing from a reset up to branching
to the given application project, definition of the exception
interrupt vector table, and definition of the startup routine
up to branching to the main function

Definition of the exception interrupt vector table (macro

sc_startup.850

dr7f701649 _irq.h

definitions)
sc_linkerdr.Id Linker directive file
sc_intprg.c Definition of the El-level maskable interrupt vector table
iodefine.h Definitions of registers

The Smart Configurator does not output the above files.
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5.2 Basic Operating Procedure
Figure 5.2 shows the operating procedure when using the Smart Configurator based on a sample project.

[ [G+ Operationsin CS+

~

C

(1) Launch CS+

v

C (2) Open the CS+ sample project

)
)

(3) Change the device, replace the
sc_intprg.c file and edit Linker directiv

file

v

)

( (4) Launch the Smart Configurator )

fm Operations in the Smart Configurator \

Register source files

y

C (5) Set clocks and peripheral modules )

( (6) Generate a source file )

v

(7) Create the user application

)

(8) Build

)

N\ M M)

(9) Execution and debug

)

J

- J

Figure 5.2 Operating Procedure for the Sample Project for CS+ and GHS CCRH850
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(1) Launch CS+
In the [Start] menu of Windows, select [Renesas Electronics CS+] — [CS+ for CC(RL78,RX,RH850)].

(2) Open the CS+ sample project

From the [File] menu — [Open...] or [Open Existing Project] of CS+, select
"SC_CS+GHSCCRH850.mtpj".

@3 C5+ for CC - [Start] - O X
File| Edit View Project Build Debug Tool Window Help (7] =
New bl o g B B ‘W= T RO RC R R W
' Open... Cirl+0 o o
= o Q5. 8 8
Open with Encoding... o
), Start - X
Add 3
A
| CloseProject Create New Mulii-core Project +
Clos i - - -
| E=EE Open Existing Project -
_ﬁ Save Project Ctrl+Shift+5 Loads the project of CS+. Can also be opened directly from the following link.
G Save Project As. Recert Projects Favorite Proje
H| save Object Cirl+S Nothing Nothing
Bl Save Object As... v

Figure 5.3 Open Sample project for SC+ and GHS CCRH850

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

(3) Change the device

R7F701649 (RH850/F1KM-S4) is selected as the target device in the sample project. If you are using
another device, change the target device and files to be used by referring to section 5.3, Procedure for
Changing the Device. If does not require changes to the device, proceed to step (4).

(4) Launch the Smart Configurator

(4)-1. 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].

g _CS+ - €5+ for CC - [Prope
@3 sC_CS+GHSCCRHESD - €5+ for CC - [P perty] = *

File Edit View Project Build Debug Tool Window Help @ @6

i, GHS CCRHE50 (Build Tool)

L) RHA50 Simulator (Debug Teel)

[ File
L& sc_intprg.c
U iodefine.h
b drTFINB4 irg.h
Lot sc_linkerdr.ld
i.8eh sc_startup.850

:Smart Configurator (Design Tool)

Boer FA B XDEO O HDE = 2 B @ Defauitbuid T BBLNeeEN® =t
S S B H g G G| 5 g Solution List o g
L5}| Project Tree " Property (g Solution List AR
oA =
] Z 0 ERE! %] Smart Corfigurator Property S =l
= [ - 5C_C5+GHSCCRHE50 (Project) T
E R7F70164% (Microcontroller’ Version V1.02.00.02 [23 May 2018]

w_Smart configurator setfing — e
| e TS R W DRGSR Bl C -\ Program Files (x86)\Renesas Electronics\SmarConfigurator'RH850 eclipse\SmatConfigurator exe] ...

Smart Configurator for RH850 executable file path
Specify the Smart Configurator for RHB50 executable file path

', Smart Configurator Setting /

Figure 5.4 Configure executable file path for the Smart Configurator
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(4)-2. Start the Smart Configurator for RH850 by double-clicking on [Smart Configurator (Design Tool)]

in the Project Tree panel.

For steps (5) to (7), the procedure for setting clocks and components and generating
Configurator, see section 9, "Operations in the Smart Configurator".

a driver in the Smart

G Smart Configurator

Fle Window Help

o =

i:ﬁ,‘} SC_CS+GHSCCRHB50.scfg

&l =

Generate Code Generate Report

Overview information 5

7]

Ak
~ General Information

()

Overview

Get an averview of the features provided by
Smart Configurator.

Application Code

A
Software Components

Videos

Introduction to Smart Configurator

Browse related videos Device Drivers

A

MCU Hardware

JojenSiyuo) Hews

What's New

Check out what's new in the latest release.

= Current Configuration

Selected board/device: R7TF701649 (ROM size: 4 MB, RAM size: 256 KB, Pin count: 176)

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

Selected components:

Component Version Configuration

Overview | Board| Clocks | Components | Pins | Interrupt » Legend

& Console x

No consoles to display at this time.

= 0 || §] MCU/MPU Packag

RENESAS

e X

+
A

RHBS0F1KMS4.

RIET01649

Figure 5.5 Open Smart Configurator

(8) Build

(8)-1. Set the path for the GHS CCRH850 compiler. In the Project Tree panel, select [GHS CCRH850
(Build Tool)] and open the [Property] panel. At [Common Options] tab, select [Compiler package

folder], set the path to where the GHS CCRH850 compiler was installed.

@3 5C_C5+GHSCCRHE50 - C5+ for CC - [Property] - O X
File Edit View Project Build Debug Tool Window Help & @
@ostat B G X G @00 5HE SR - _: B & DefaultBuild » @O @®O" @ s=c=% L
S S EEE O e @ S g soution List £
| Progect Tree R Property (gl Solution List - x
Zla El =
EjRs ©aE 4, GHS CCRH850 Property al [2] [=][+
= | = SC C5+GHSCCRHESO (Project)” Frequently Used Opfions{for Assemblc) ~
2 Frequently Used Opiions{for Link)
= Build Method
Path to Tools
M Compiler package folder C:\ghs\compiler [ |
Executable file name of compiler cemBsl.exe
_____ ) Build tool generated files Executable file name of assembler cohashexe
| 9 Executable file name of linker cormB50.exe
€| sc_intprg.c Notes
..... R| iedefineh Others
..... b-| dr7f701649_irq.h v
8| sc_linkerdr.ld Compiler package
..... #a) sc_startup.850 Specifies the folder of the compiler package to be used.
|, Common Options | CompileOptions | AssembleOptions { Link Options 1/0 Header File Generation Options -

Figure 5.6 Set the path for the GHS CCRH850 compiler
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(8)-2. Add the folder containing the files generated by the Smart Configurator for RH850 to the include
path. In the Project Tree panel, select [GHS CCRH850 (Build Tool)] and open the [Property] panel.

Click on the [,.1 button in [Include Directories] on the [Common Options] tab.
@3 SC_C5+GHSCCRHA50 - C5+ for CC - [Property] — [m] X
File Edit View Project Build Debug Tool Window Help (SN~
& ostart | (B @ ¥ S0 & 58 A M U & @ DefaulBuid @D @ e @ s
S EE O @ 8| 3 g Solution List & &2
57 Project Tres #X |9 Property (g Solution List —
iy =
I e
s i) EME] A, GHS CCRH85D Property al (2] ==
= | - fi SC C5+GHSCCRH50 (Project)” Build Mode ~
E - {% RTF701684 (Microcontroller) Output File Type and Path
= E 4 Smart Configurator (Design Tool) ~ Freguently Used Oplions(for Compile)
- GHS CCRHA50 (Build Tool) Optimization Strategy Optimize for Debuggability (-Odebug)
| -
2 RHE50 Simulator (Debug Tool) Include Directaries Include Directories[1] E
= j! File System include paths System include paths([0]
. ﬂ Build tool generated files Define Preprocessor Symbol Define Preprocessor Symbol[0]
oo g + Frequently Used Options(for Assemble)
& sc_intprg.c Include Directories Include Directories [0]
"] iodefine.n Sustem include naths Sustem include naths [01 hd
-] drFF701649 irq.h Include Directories
- ‘ﬂ sc_linkerdr.ld Specifies the -| option of the compiler driver.
'L"" s_startup.850 The following placeholders are supported mainly.
= 1! Smart Configurator a - 7
: . ', Commeon Options /| Compile Options AssembleOptions Link Options If0 Header File Generation Options -
[] Config_sTBC /
[ Config_UARTD Output i E3
-y, __l genera\ Information(M0291002) : The dewvice was changed. Update the header file by selecting [Generate I/C header file] a
» H
- -_l rpincfg |l E
LA =
v
', All Messages /| *Rapid Build | 7
= Output ® Smart Browser [ & Error List
F? = 1 = & F& F1 T & iz n =
553 DISCONMNECT

Click on the [Browse...] button in the [Path Edit] dialog box and add iodefine.h and the folder containing the
files generated by the Smart Configurator.

Path Edit b4

Exth{One path per one line): T

srcisme_gendConfig UARTD
srcifsme_gendgeneral
sre¥sme_gendr clockete
srefzme_genilr pncig
sre¥sme g fig STEBC

E Permit pon-existent path
O Include subleiders sutomatically

Placsholder.

Placeholder Walue 2
ActiveProject Dr Clbenapp Deskitop SCAHBSINSCHorRMAS
ActiveProjectbicombame  RTF70MGE

ActiveProjectName SC_CS5-GHSOCRHESD

EusldModeMame Dot Buskd

MainProject D C-\lisars’app Deskotop \SCRAHESINSCHorRHES «
< >

=~ -

Figure 5.7 Add the folder containing the files

Remarks: Smart Configurator creates “src/smc_gen” folder under the folder where the sample project is
located and generates files into “src/smc_gen” folder. Add “src/smc_gen” to the path in the [Path Edit]
dialog box and select [Include subfolders automatically], related subfolders will be added automatically.

(8)-3. Build the driver and application code. Select [Build Project] from the [Build] menu or click on the
[Builds the project. (F7)] button &4 in the toolbar of CS+.

(9) Execution and debug

For program execution and debugging in the emulator, refer to CS+ V8.09.00 Integrated Development
Environment User’s Manual: RH850 Debug Tool (R20UT5202).

RO1AN4422EJ0130 Rev.1.3.0 Page 21 of 60
Jul.20.23 RENESAS



Smart Configurator

Guide on Sample Projects for RH850/F1KM Devices

5.3 Procedure for Changing the Device

If the target device of the sample project in Table 2-1, "Sample Projects" is different from the device that is
intended to be used, the target device and some files must be changed according to the following procedure.

=
.

(1) Change the microcontroller

v

(2) Replace the sc_intprg.c file

v

(3) Edit the sc_linkerdr.Id file

v

* (4) Rename the dr7f701649_irqg.h file

v

* (5) Edit the sc_startup.850 file

v

=

Figure 5.8 Change the Target Device of the Sample Project (CS+ Project)

*: Steps (4) and (5) are optional.

(1) Change the microcontroller

(1)-1. Select "R7F701649 (Microcontroller)" and then select [Change Microcontroller...] from the context
menu. Click on the [OK] button in the [Question] dialog box that appears.

~-b] dr7F7D1849_irg.h
i8] sc_linkerdrid
L. 880 se startup.850

@3 5C_C5+GHSCCRHBSO - CS+ for CC - [Project Tree] - u] ®
File Edit View Project Build Debug Tocl Window Help S N7 [
@ostart | [JEH GG X 5 B0 58 & - 2 B B Defaultuild s QR @6 @ s=c==
S S GO @ Q)| S g Solution List =)2]

7] =
EEY Froject Tree Kb | 751 Property (g Solution List —
o,
2 a m =
B 03 @ % R7FT01649 Property 2 =+
=/ =/ fL5C C5+GHSCCRHB50 (Proje -
E
2 EARTF701649 (Microcontenllen : DR7F DVF
= i %5 Smart Configurd B¢ Change Microcontroller... [l »\Desktop\CS+E7.00.00H\CS+E7.00.00H\CS+\CC\Device\RH850De

A, GHS CCRHB50 (| = pntroller Information

EZ| Property e
2, RHES0 Simulato & perty roller name R7F701649
B_"ﬂ File Nickname RH850/F1KM

: File version V1.20

...l Build tool ted fil

Eﬂ' ot t”” generated fiies Code Flash'4036 Data Flash:128

o sc.intprg-c Internal RAM size [Byt Local RAMICPL1):262144 Global RAM(Bank A):38304 Global RAM(Bank B):98304 R

+f] fodefine.h Reset vector address [=] o

~_|0R Displav Tvoe
File name
This is the file name of this device file

v

' Microcontroller Information /

Figure 5.9 Change microcontrollers in CS+
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Question(C0232002)

microcortroller.
Continue saving and processing?

Requires saving the cument project to enable to restore the cument project status after changing the

bt

Help

Figure 5.10 Save project before changing microcontroller

(1)-2. In the [Change Microcontroller] dialog box, select the RH850/F1KM-S1, RH850/F1KM-S2 or

RH850/F1KM-S4 device to be used.

Example: Changing from R7F701649 (RH850/F 1KM-S4) to R7F701684 (RH850/F 1KM-S1)

Change Microcontroller
Change microcontroller to:

4 (Search microcontroller)

=% RHE50/F1KM ~ | | Product Name:R7F701684
# R7F701695(LQFP4Bpin) Intemal ROM size[KBytes]:
# R7F701634(LQFP4Spin) code Flash 1824
" HEFEW BBS[LQFME‘F’?”] Intemal RAM size[Bytes];
M R7FT01632(LQFPE4pin) Local RAM{CPLIT):38304
R7FT01691(LQFP&4pin) Retention RAM.32768
7F701690({LQF P64pin)

7F701525(LAFPR0pin)
7F701688(LGFPE0pin)
7F701627(LAFPR0pin)
7F701685(LAFP100pin)
7F701685(LAFP100pin

B R/F701651(BGAZ33pin)
M DTE TN BRNES AT Ynin) h

Cancel

Help

x

Figure 5.11 Select devices for changing microcontroller

(1)-3. Confirm that the microcontroller displayed on the Project Tree panel is changed to the intended

device.

@3 5C_C5+GHSCCRHES0 - C5+ for CC - [Property]

File Edit View Project Build Debug Tool Window Help

- o X

J sc_linkerdr.ld
8l s¢_startup.850 File name
This is the name of the file to which the information of this main project is to be saved.

st | I HG: X B0 |58 R - Z: B & DefaultBuild v Lifg Oy My @ ® D" & 5=0=2= O
$H¢E A1 HE M @ E 8 5 g Solution List a &
[EE] -]
| Project Tree i ES Property (g Solution List - x
7 ©2al@E T
g — |13 SC_CS5+GHSCCRHB50 Property 2| =+
= | =L GHICCRHES0 Proiect)™: v File
B RIFT015 (Microcontroller) SC_CS+GHSCCRHE50.mp)
= Smart Configurator (Design Tool) Absclute path C:\Usersappi\Desktop' SCRHE5045CforRHE50F 1KM_SampleProject\SC_CS+GHSCCH
4, GHS CCRHA50 (Build Tool) » License
=, RH850 Simulator (Debug Tool) > Notes

"\ Project!/

Figure 5.12 Confirm device information after changing microcontroller
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(1)-4. Save the project by selecting [Save Project] from the [File] menu.

(2) Replace the sc_intprg.c file

This step is only necessary when a device of the RH850/F1KM-S4 Group was changed to a device of

the RH850/F1KM-S2 or RH850/F1KM-S1 Group in step (1).

(2)-1. Since the sc_intprg.c file included in the sample project is for RH850/F1KM-S4 devices, it should
be replaced with a file for RH850/F 1KM-S2 or RH850/F1KM-S1 devices. In Windows Explorer,
rename the sc_intprg-S2.c or sc_intprg-S1.c file in the intprg folder to "sc_intprg.c" and replace the

sc_intprg.c file in the sample project with this file.

SCforRHE50F1KM_SampleProject

SC_CS+CCRH
SC_CS5+GHSCCRHER0

l Mj sc_intprg.c
SC_C5+RIB50W4
SC_MULTI
SC_IAREW
intprg

l :-_I sc_intprg-5l.c '

| ] sc intprg-52.ce)

icdefine.h -j ;:_-in?pTg-le:-

Figure 5.13 Replace the sc_intprg.c file after rename

(Files that are not described in this section are omitted from this figure.)

(3) Edit the sc_linkerdr.Id file

(3)-1. Open the “sc_linkerdr.Id” in any editor to edit it.

(3)-2. Change the start address and size of the memory to match the specifications of the
microcontroller in use. (Renaming microcontroller name in the file header is optional.)

%
/*:: = -z -z -z -z
/% Environment :
/% Device:
% IDE: Ho MuTti for YBOO WE.xx or late
4=z S S3 S3 == ==
o
CONSTANTS <
{e
zero_start = OxffFE000+
}e
MEMORY <
{e
iRCM_0 (JORIGIN = 0x00000000, LENGTH = 4098k«
IRCM_1 SJORIGIN = 0x01000000, LENGTH = 32k«
iRAM_O S ORIGIN = OxFEBCOOOO, LENGTH = 256k«
}iRJJ.M_F! (JORIGIN = OxFEFO0000, LENGTH = Bdk+
e

Figure 5.14 Changing the start address and size of the memory
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(3)-3. Change the “EIINTTBL_end” that is the end address of EIINTTBL section to match the
specifications of the microcontroller in use.

B4 [SECTIONG <

B | {=

e
67 |/% Start of internal ROM area (iROM_0) %/«

B8 [«

B9 |/x original =/«

70 |7+ .intwect t»IROM_0 /% start of inted
1|+ .intvect_end 0x07VE4 e Jx end  of inted
T2 1% 2/

73 [«

74 |+ Changed for sample project /<

5 .intvect iROM_0 A% start of interr
6 Jintvect_end Ox01FF B®a /% end  of interr|
77| ETINTTBL aligp (4 DiROM_0 A start of EI masH
78| ETINTTBL_end 320 /+ end  of EI mash

79 /% xfe

Figure 5.15 Change the “EIINTTBL_end” value

(The line number may differ according to which file you are using.)

Reference value:

RH850/F1KM-S1: 0x0798
RH850/F 1KM-S2: 0x07E4
RH850/F1KM-S4: 0x07E4

The following steps (4) and (5) are optional. Building sample project is possible without steps (4) and (5).

(4) Rename the dr7f701649_irq.h file

(4)-1. In Windows Explorer, rename from “dr7f01649_irg.h" to “dr7fOxxxx_irg.h” to match the
microcontroller name in use.

(5) Edit the sc_startup.850 file

(5)-1. Open the “sc_startup.850” in any editor to edit it.

(5)-2. Change the include file name to the file name changed in step (4) and save the sc_startup.850
file. (Renaming microcontroller name in the file header is optional.)

43
46
47
43

-— Enwironment @<

-- Device: RIFT01E49 | «
= IDE: Ao MUTLI for

————————————— Selection of external interrup
————————————— Uzer modifiable sections
————————————— Please uncaomment the reguired

ttinclude] “dr7F701649_IRG.h™§
e

Figure 5.16 Change the include file name
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54 Settings in the Sample Project for CS+ and GHS CCRH850

The sample project is created in CS+ as an [Empty Application(GHS CCRH850)] project. The include path is
added and settings of the following options are changed.

(a) [Property] panel from [GHS CCRH850 (Build Tool)] — [I/O Header File Generation Options] tab — [I/O
Header File] — [Update I/O header file on build]

[Settings in the sample project]

= Property [ g Solution List - x

4, GHS CCRH850 Property 2| |2 |-+

w110 header file ~
Update /0 header file on build Yes{Checking the device file and the property) w
Device file on generating /0 header file )

Current device file

Select modules which are output in files
Output definitions regarding plITRON
Enable MISRA-C option

Enable module array option

Enable IOR array option

Share definition of structure

Dther= hd
Update I/0 header file on build
Selects whether to update the 10 header file on build_.
'\, Common Options ,( Compile Options ,( Assemble Options ;( Link Options ,= I/0 Header File Generation Options |/ -
Figure 5.17 Configure /O header file on build
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6. Description of the Sample Project for CS+, CCRH, and RI850V4

6.1 Configuration of the Sample Project for CS+, CCRH, and RI850V4
The following shows the configuration of the sample project.

SC_C5+RIB50v4
appli
include
| | userh
| usrown. h
source
— [ boots
7 cychdrc
Jidirtn.c
) inirtn.c
| inthdr.c
| sys.cfg
| task.c
| usr_stkovrs
7 iodefine.h
] SC_CS+RIBSOV4.mitpj
| sc_intprg.c

Figure 6.1 Sample project for SC+, CCRH and RI850V4 files

Table 6-1 File Configuration of the Sample Project for CS+, CCRH, and RI850V4

File Name Outline of File

SC_CS+RI850V4.mtpj Project file for CS+

user.h System-dependent information (for the user-coded part)
userown.h System-dependent information (for the user-coded part)
boot.s Boot processing

cychdr.c Cyclic handler

idirtn.c Idle routine

inirtn.c Initialization routine

inthdr.c Interrupt handler

task.c Task

usr_stkovr.s Overflow post-processing

sys.cfg System configuration file

iodefine.h Definitions of registers

sc_intprg.c Definition of the El-level maskable interrupt vector table

The Smart Configurator does not output the above files.

For details on the RI850V4 related files, refer to RI850V4 V2 Real-Time Operating System User's Manual:
Coding (R20UT2889).
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6.2 Basic Operating Procedure
Figure 6.2 shows the operating procedure when using the Smart Configurator based on a sample project.

[ [G+ Operationsin CS+

C

(1) Launch CS+

v

C (2) Open the CS+ sample project

)
)

sc_intprg.c file

(3) Change the device and replace the)

v

( (4) Launch the Smart Configurator )

~

[E Operations in the Smart Configurator \

Register source files

v

(5) Set clocks and peripheral modules

v

C (6) Generate a source file )

y

(7) Create the user application

)

(8) Build

)

N\ M M)

(9) Execution and debug

)

J

G J

Figure 6.2 Operating Procedure for the Sample Project for CS+, CCRH, and RI850V4
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(1) Launch CS+
In the [Start] menu of Windows, select [Renesas Electronics CS+] — [CS+ for CC(RL78,RX,RH850)].

(2) Open the CS+ sample project

From the [Open...] item of the [File] menu or [Open Existing Project] of CS+, select
"SC_CS+RI850V4.mtpj".

@3 C5+ for CC - [Start] - O X
File| Edit View Project Build Debug Tool Window Help (7] =
New bl o g B & L E & TR IO RCEC RN .
;:L Open... Ctrl+0 2 A= i |
e | P =T =7
Cpen with Encoding... D
), Start - X
Add 3
i Close Project Create New Multi-core Project +
| E=EE Open Existing Project -
__f; Save Project Ctrl+Shift+5 Loads the project of CS+. Can also be opened directly from the following link.
.{5_;3 Save Project As... Recent Projects Favorite Projects
ol Save Object Ctrl+5S Nothing Mething
B Save Object As... v

Figure 6.3 Open Sample project for SC+, CCRH and RI850V4

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

(3) Change the device

The R7F701649 (RH850/F1KM-S4) 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 6.3,
"Procedure for Changing the Device". If the device does not require changing, proceed to step (4).

(4) Launch the Smart Configurator

(4)-1. 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].
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@3 SC_CS+RIBS0VA - C5+ for CC - [Property]

- u] b4
File Edit View Project Build Debug Tecl Window Help @ @6
Bosart | R G HBB[9C[HE A - Bf BR Defsultbuild »ld @O M @G 6 @ =% S
S G B E @ 0| 5 Solution List & &
)| Project Tree b ES Property (g Solution List T X
oA =
i @ = -
EH : ©8 @ %] Smart Configuratar Property »p -+
= | = ff 5C c5+RIB50V4 (Project)® + Product Information
E .38 RIE701649 (Microcontrolle Version V1.02.00.02 [23 May 2018]
— . %:Smart Configurator (Design Tool) if
TS GEEIEERT IS C-\Program Files\Rencsas Bectronics\SmartConfigurator\RH850\eclipse\Smart Configurator.cxe ..
% RIZ50VA (Realtime OS)
&5 RH230 Simulator (Debug Tool)
‘¥ Program Analyzer (Analyze Tool) Smart Configurator for RH850 cxceuiable file path
230 File Specify the Smart Configurator for RH250 executable file path.
&} Realtime 05 related file
:im :;;:Lc ', Smart Configurator Setting -
& idirtn.c Output * X
£ inirtn.c [EOF]
€| inthdr.c
& task.c
..o usr_stkovr.s
- of sys.cfg
& Realtime 05 generated files
-t scintprg.c \ Al Messages / =
< > || Output # Smart Browser B Error List
F? Fa =] F (s & F7 ] (= i Fn (=]

%7 DISCONNECT

Figure 6.4 Configure executable file path for the Smart Configurator

(4)-2. Start the Smart Configurator for RH850 by double-clicking on [Smart Configurator (Design Tool)]

in the Project Tree panel.

For steps (5) to (7), the procedure for setting clocks and components and generating a driver in the Smart

Configurator, see section 9, "Operations in the Smart Configurator".

Note: Do not use the OS timer (OSTM) in the component settings of the Smart Configurator. This is
because the file "appli/source/inirtn.c" of the sample project contains the code for setting the OS

timer.
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I@ Smart Configurator - m] *

File Window Help

o &= =gl

5 SC_CS+RIB30VAsclg X = B |5 MCU/MPU Package x =g
= =

Overview information el = a2 2R B »

Generate Code Generate Report

-~
~ General Information @

e
Application Code
Get an overview of the features provided by Pp

Smart Configurator, Y

Software Components

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

~ Current Configuration

Videos
Introduction to Smart Configurator

Browse related videos

>
-

Jojeindyuod Lews

RENESAS

RHBSO0FTKMS4

RTF701649

Selected board/device: R7F701649 (ROM size: 4 MB, RAM size: 256 KB, Pin count: 176)

Generated location (PROJECT_LOCY): “src\smcigen Edit...

Selected components:

Compaonent Version Configuration

Overview | Board | Clocks | Components | Pins | Interrupt » Legend

B Console % " M- =0

No consoles to display at this time.

Figure 6.5 Open Smart Configurator

(8) Build

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 debug

For program execution and debugging in the emulator, refer to CS+ V8.09.00 Integrated Development
Environment User’s Manual: RH850 Debug Tool (R20UT5202).
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6.3 Procedure for Changing the Device

If the target device of the sample project in Table 2-1, "Sample Projects" is different from the device that is
intended to be used, the target device and some files must be changed according to the following procedure.

=

v

(1) Change the microcontroller

v

(2) Replace the sc_intprg.c file

Figure 6.6 Change the Target Device of the Sample Project (CS+ Project)

(1) Change the microcontroller

(1)-1. Select "R7F701649 (Microcontroller)" and then select [Change Microcontroller...] from the context

menu. Click on the [OK] button in the [Question] dialog box that appears.

@3 SC_CS+RIBSOVA - CS+ for CC - [Project Tree] - [} X
File Edit View Project Build Debug Tool Window Help ® @ &
&, start | [0 B @ ¥ Gy 0 | S H & - g @@ DefaultBuild | PGl Oy | @ B B ") @ 5= 0= 2= 20
S g K GE @@ @) | & g Solution List r=)=|
Rl oiect Tres S &3 Froperty (g Selution List —=
@ :
g2 & . -
H I  R7F701649 Property D -t
g ject” ~ FileInformation S
2 E_ARTF701649 (Microcontroller) 543.0VF
= 4 Smart Configurstor (Desifj B ge Microcontroller.. Deskiop“CS+E7.00.00H\CS+E7.00.00H\CS+\CC\Device \RHa50' Devicefile\DR7F 701643 DVF
4, CC-RH (Build Tool) -
5 Property
2 RIBSOVA (Realtime OS) L=l
£ RHB50 Simulator (Debug Teel) Nickname w
U Program Analyzer (Analyze Tool) File name
-3 File This is the file name of this device file.
] Realtime OS related file
2 boot.s || Microcontroller Information / =
& cychdr.c —
& idlrtn.c Output 1 x
| inirtn.c [=0F]
| inthdr.c
& task.c
#a) usr_stkovr.s
=of sys.cfg
%l Realtime OS generated files
| sc_intprg.c ', All Messages / <
< > ||E Output @ Smart Browser B8 Error List
Ft = F P S F& F k& 2 ] 70 7=
Change the microcontraller of the selected project. 52 DISCONNECT

Figure 6.7 Change microcontrollers in CS+
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Cuestion(Q0232002)

microcontroller.
Continue saving and processing 7

Requires saving the curent project to enable to restore the curment project status after changing the

=

Figure 6.8 Save project before changing microcontroller

(1)-2. In the [Change Microcontroller] dialog box, select the RH850/F1KM-S1, RH850/F1KM-S2 or

RH850/F1KM-S4 device to be used.

Example: Changing from R7F701649 (RH850/F 1KM-S4) to R7F701684 (RH850/F 1KM-S1)

Change Microcontraller
Change microcontroller to:

& (Search microcontroller)

(5% RHA50F1KM
4§ RTF701655(LQFP48pin)
I RTF701634(LQFP48pin)
49k RTF701653(LQFP48pin)
M F7FT01652(LQF PE4pin)
49k RTF701651(LQFPE4pin)
4B R7F701650(LQFPE4pin)
{9k R7F701683(LAFP20pin)
48 F7F701688(LQFPEDpin)
M F{TF 701687(LQFP80pin)

i D7CTI0AERNBE AT Tnin)

# | | Product Mame:R7F701684
Intemal ROM size[KBytes]:
Code Flash: 1024

Data Fash:64

Intemal RAM size[Bytes]:
Local RAM{CPU1):98304
Retention RAM:32768

W

| QK | Cancel Help

x

Figure 6.9 Select devices for changing microcontroller
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(1)-3. Confirm that the microcontroller displayed on the Project Tree panel is changed to the intended

device.
@3 5C_CS+RIES0V4 - CS+ for CC - [Property] - O X
File Edit View Project Build Debug Tool Window Help @@ &
st | HG X B0 0o 58E & - B R Defaultbuild I R L RO RC RN IR
S i) € G @ Q| 51 g Solution List & &
5 s et Property (g Solution List - x
©la y ) —
E 1) [
EjRs _0 HRE [F 5C_CS+RIB50V4 Property » |+
= || =-[fSC CS+RI850V4 (Project)” + File
g L™ R7FT01684 (Microcontroller] Elrs] SC_C5+RIBS0VAmip]
— 2| Smart Configurator (Design Toal) Absolute path C:\Usersapp'Desktop\SCRHE50M5CforRHE50F 1KM_SampleProject\SC_CS5+RIB50VANSC_CS+RIS50VE mtpj
.. A, CC-RH (Build Tocl) License
%) RIZ50V4 (Realtime OS) Notes
L] RH230 Simulator (Debug Teol)
i ’3 Program Analyzer (Analyze Tool) File name
File This is the name of the file to which the information of this main project is to be saved
[ ﬂ]] Realtime QS related file
L83 boot.s =
‘j cychdr.c
L] idirtn.c + X
1.6 inirtn.c : The device was changed. Update the header file by selecting [Genera te I/0 header filel.] ~
. ] inthdr.c
18] taskee
[ 83 usr_stkour.s
{7of sys.cfg
&) Realtime OS generated files v
1.6 sc_intprg.c ', AllMessages / -
= Output @ Smart Browser [B3 Error List
& =] 2 P ” 5 ] =] ] ” =] ] Fn e
513 DISCONNECT

Figure 6.10 Confirm device information after changing microcontroller

(1)-4. Save the project by selecting [Save Project] from the [File] menu.

(2) Replace the sc_intprg.c file

This step is only necessary when a device of the RH850/F1KM-S4 Group was changed to a device of
the RH850/F1KM-S2 or H850/F1KM-S1 Group in step (1).

(2)-1. Since the sc_intprg.c file included in the sample project is for RH850/F1KM-S4 devices, it should
be replaced with a file for RH850/F 1KM-S2 or RH850/F1KM-S1 devices. In Windows Explorer,
rename sc_intprg-S2.c or sc_intprg-S1.c in the intprg folder "sc_intprg.c" and replace sc_intprg.c of
the sample project with this file.

SCforRHB50F1KM_SampleProject

l— [} sc_cs+CCRH
SC_CS+GHSCCRHES0
SC_CS+RISSOVA

M| sc_intprg.c

SC_MULTI
SC_IAREW
intprg

r--------
| | sc_intprg-Sl.c
*------

J sC_Intprg-52.c :

iedefine.h T'sc _intprg-54.c

Figure 6.11 Replace the sc_intprg.c file after rename

(Files that are not described in this section are omitted from this figure.)
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6.4 Settings in the Sample Project for CS+, CCRH, and RI850V4

The sample project is created in CS+ as an [Application(RI850V4,CC-RH)] project. The include path is
added and settings of the following options are changed.

(a) [Property] panel from [CC-RH (Build Tool)] - [Common Options] tab — [Frequently Used Options(for
Compile)] — [Macro definition]

[Settings in the sample project]

Text Edit *

Text:

_rel__
KERNEL_TRCMODE=2
KERNEL_TRCBUFSZ=0x1000|

Figure 6.12 Set macro definition for compile

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

[Settings in the sample project]

Section Settings X
Address Section Add...
‘“ResetVectorPE1% |RESET
Modify ...
00000200 ElINTTBL const
0000000 const New Overay...
kemel_const®
Remove
INIT_BSEC ...

o T

kemel_system®
(xFEDERDD0 thas*
shss*

ebss*

stack bss
kemel_data®
kemel_work* Impart ..
data
Export...
0K Cancel Help

Figure 6.13 Set section start address
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(c) [Property] panel from [CC-RH (Build Tool)] — [Link Options] tab — [Section] - [ROM to RAM mapped

section]

[Settings in the sample project]

Text Edit X
Text:
| /

Delete the code to empty this

box.

Figure 6.14 Set ROM to RAM mapped section

= Property (g Solution List - X
“ CC-RH Property a |2 |+
w Section ~
Section start address RESET/“%ResetVectorPE1%. EIINTTBL const /00000200, .const. kemel_const*, INIT_BSEC const . 1
Section that outputs external defined symbols to the  Section that outputs extemal defined symbols to the file[0]
Section alignment Section alignment[0]
ROM to RAM mapped section ROMto RAM mapped section[1]
Verify €
ROM to RAM mapped section
Specify ROM to RAM mapped section in the format of "<ROM section name>=<R.AM section name:=", one per line.
This option corresponds to the -ROm option of the rlink command.
' Common Options ,( Compile Options ,( AssembleOptions  Link Options / Hex Output Options ,( o HeaderELLet:(eneration Options / -

(d) [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]

[Settings in the sample project]

™ Froperty (g Solution List

A, CC-RH Property =
v /0 header file
Yestﬂ\eck-ng the property)
Device n ;sr=r.t|r 110 header file 7 .
Curren
Select modules which are output in files
Output definitions regarding plTRON
Enable MISRA-C option

Update I/O header file on build
Selects whether to update the /0 header file on build.

Figure 6.15 Configure I/O header file on build

Updates the /0 header file if the device file is newer than the device file when the /O header file was generated or the property releated to /0 header file generation was...

\ Common Options ,( Compile Options ,( AssembleOptions ,( Link Options ,( Hex Output Options  , I/O Header File Generation Options /

-
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7. Description of the Sample Project for MULTI and GHS CCRH850

7.1

Configuration of the Sample Project for MULTI and GHS CCRH850

The following shows the configuration of the sample project.

SC_MULTI

project
I
— ¥ default gpj

# project.gpj
¥ sc_file.gpj

- SC_MULTl.scfg

sample_src
I

| iodefine.h
. dr7f701645_irq.h
| sc_intprg.c

| sc_linkerdr.ld
| sc_startup.850

SIC

| Source files for the components
that were set in and generated by
Smart Configurator

Figure 7.1 Sample project for MULTI and GHS CCRH850 files

Table 7-1 File Configuration of the Sample Project for MULTI and GHS CCRH850

File Name Outline of File

default.gpj Top project file for MULTI

project.gpj Project file for MULTI

sc_file.gpj Smart Configurator config file for MULTI

SC_MULTI.scfg Project file for the Smart Configurator

iodefine.h* Definitions of registers

dr7f701645_irqg.h*

Definition of the exception interrupt vector table (macro
definitions)

sc_intprg.c*

Definition of the El-level maskable interrupt vector table

sc_linkerdr.ld*

Linker directive file

sc_startup.850*

Definition of the process from reset to main function of the
application project, definition of the exception interrupt vector
table, and definition of the startup routine up to branching to the
main function

*. The Smart Configurator does not output these files.
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7.2

Figure 7.2 shows the operating procedure when using the Smart Configurator based on a sample project.

Basic Operating Procedure

s

A

Operations in MULTI

~

TH Operations in the Smart Configurator \

Launch the Smart Configurator )

(o
!
((

Smart Configurator

2) Open the sample project for the

)

( (3) Change the device

< (4) Set clocks and peripheral modules

A 4

( (5) Generate a source file

S U

( (6) Launch MULTI

v

( (7) Open MULTI sample project

v

C (8) Create the user application

y

C (9) Add the include path

v

( (10) Add sample files debugging

( (11) Build

( (12) Execution and debug

k\./\./\./uuvu

Figure 7.2 Operating Procedure for the Sample Project for MULTI and GHS CCRH850

Generate a MULTI project to which the
source file is registered.

-
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(1) Launch the Smart Configurator

In the [Start] menu of Windows, select [Renesas Electronics Smart Configurator] — [Smart Configurator
for RH850].

(2) Open the sample project for the Smart Configurator

From the [File] menu — [Open...] or click the [Open Existing Configuration File] toolbar button [=7 ,
select "SC_MULTI.scfg".

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

(3) Change the device

R7F701645 (RH850/F1KM-S4) is selected as the target device in the sample project. If you are using
another device, change the target device in the Smart Configurator and files to be used by referring to
section 7.3, "Procedure for Changing the Device". If does not require changes to the device, proceed to
step (4).

Change the device in [Device] on the [Board] page in Smart Configurator.

Device selection i =
~
Device selection B4y ey
Board: | Custom User Board ~

Device: | R7TF701643 D
O\rer\rilocks Components | Pins | Interrupt

Figure 7.3 Change the target device in the Smart Configurator

(4) Set clocks and peripheral modules
(5) Generate a source file

The procedure for step (4) and step (5), see section 9, "Operations in the Smart Configurator”.

(6) Launch MULTI

In the [Start] menu of Windows, select [Green Hills Software] — [MULTI].

(7) Open MULTI sample project

Select the [Open Project Manager...] item of the [Components] menu of MULTI. Then select "default.gpj
in the [Select a project to open] dialog box.

(8) Create the user application

For the procedure for creating the user application, see section 9, "Operations in the Smart
Configurator".

(9) Add the include path
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Add an include path to refer iodefine.h.

(9)-1. Right click on the “project.gpj” in MULTI and select the [Set Build options...].

(9)-2. In the [Basic Options] tab of the [Build Options for project.gpj] dialog box, double click the
[Project]-[Include Directories].

(9)-3. In the [Edit List Option] dialog box, add the path of iodefine.h.
(10) Add sample files
Add the sample startup file and the others as the build target.
(10)-1. Right click on the “project.gpj” in MULTI and select the [Add File into project.gp;...]

(10)-2. In the [Choose file(s) to add:] dialog box, add all files under “sample_src” folder.

(11) Build
Select [Build] — [Build Program Project] of MULTI.

(12) Execution and debug

For program execution and debugging in the emulator, refer to the user’s manual for MULTI.
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7.3 Procedure for Changing the Device

If the target device of the sample project in Table 2-1, "Sample Projects" is different from the device that is
intended to be used, the target device and some files to be used must be changed according to the following

procedure.

=

Y

(1) Replace iodefine.h

\4

(2) Replace the sc_intprg.c file

\4

(3) Edit the sc_linkerdr.Id file

Y

* (4) Rename the dr7f701645_irqg.h file

!

* (5) Edit the sc_startup.850 file

’

=D

Figure 7.4 Change the Target Device of the Sample Project (MULTI Project)

*: Steps (4) and (5) are optional.

The procedure as described hereafter is based on the sample project "SC_MULTI".

RO1AN4422EJ0130 Rev.1.3.0
Jul.20.23

RENESAS

Page 41 of 60



Smart Configurator Guide on Sample Projects for RH850/F1KM Devices

RHS50F1KM_SampleProjects
|
— SC_CS+CCRH
SC_CS+GHSCCRH850
SC_CS+RI850v4
SC_IAREW

SC_MULTI

|
— project

—_— sample_src
|
— " iodefine.h

intprg

| sc_intprg-34.c

iodefine.h
|
e rif7016xx

17 iodefine h | (1)

rrfr017xx

—1 | iodefine.h |

Figure 7.5 Replace the iodefine.h and sc_intprg.c files

(Files that are not described in this section are omitted from this figure.)

(1) Replace iodefine.h

In Windows Explorer, replace the iodefine.h file in the sample project with the file of the intended device
from iodefine.h folder.

(2) Replace the sc_intprg.c file

This step is only necessary when a device of the RH850/F1KM-S4 Group was changed to a device of
the RH850/F1KM-S2 or H850/F1KM-S1 Group.

(2)-1. Since the sc_intprg.c file included in the sample project is for RH850/F1KM-S4 devices, it should
be replaced with a file for RH850/F 1KM-S2 or RH850/F1KM-S1 devices. In Windows Explorer, copy
sc_intprg-S2.c or sc_intprg-S1.c from the intprg folder to the sample project.

(2)-2. Delete "sc_intprg.c" in the sample project.

(2)-3. Rename "sc_intprg-S2.c" or "sc_intprg-S1.c" in the sample project to "sc_intprg.c".
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(3) Edit the sc_linkerdr.Id file
(3)-1. Open the “sc_linkerdr.ld” in any editor to edit it.

(3)-2. Change the start address and size of the memory to match the specifications of the
microcontroller in use. (Renaming microcontroller name in the file header is optional.)

*
45 | 4====z ===1
4B |/ Environment :

47 |/ Device: R7F701645
48 |/x IDE: HZ WuTti for YBOD WE.xx or later

49 [f4==== ===1

-
51 [GONSTANTS <
o
53| zero_start = DxffffE000«
o

98 | iROM_D S|ORIGIM = 0x00000000, LENGTH = 4086k«
99| iROM_I D|ORIGIM = 0x01000000, LENGTH = 32k«
G0 | iRAM_D P{ORIGIM = 0xFEBCOOO0O, LENGTH = 256k«
61| iRAM_R P|ORIGIM = 0xFEFO00000, LENGTH = Gk«

BAREATTAMT

Figure 7.6 Change the start address and size of the memory

(3)-3. Change the “EIINTTBL_end” that is the end address of EIINTTBL section to match the
specifications of the microcontroller in use.

B4 BECTIONS <

GG | {«

GG |«

B7 |+ Start of internal ROM area (iROM_0) %/«

B8 [«

B3 |/ original %/«

70 |/*  Lintvect >iROM_D /% start of inter
71 [/ .intvect_end 0x07E4 B2a e end  of inter
T2 % kS

73 |«

74 /% Changed for sample project #/¢

78 Lintvect HiROM_D A+ start of interru
T8 Lintvect _end 0x01FF B2a /¥ end  of intern
77| EILINTTBL aligp (4 HiROM_0 /% start of EI mask
T8 | EIINTTEL_end | 0Ox07E4 B2a /% end  of EI mask
79 /% xie

Figure 7.7 Change the “EIINTTBL_end” value

Reference value:

RH850/F1KM-S1: 0x0798
RH850/F1KM-S2: 0x07E4
RH850/F 1KM-S4: 0x07E4

The following steps (4) and (5) are optional. Building sample project is possible without steps (4) and (5).

(4) Rename the dr7f701645_irq.h file

(4)-1. In Windows Explorer, rename from “dr7f01645_irq.h” to “dr7fOxxxx_irq.h” to match the
microcontroller name in use.

(5) Edit the sc_startup.850 file
(5)-1. Open the “sc_startup.850” in any editor to edit it.
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(5)-2. Change the include file name to the filename changed in step (4) and save the sc_startup.850 file.

(Renaming microcontro

ller name in the file header is optional.)

=y
46 [-- Envwironment @<

47 |-~ Device: &
a8 [-- IDE: Ho Multi for
49 |-
a0 |+

a1 |-
52 [---—--———- Selection of external interrupl
a3 [ User modifiable section+

84 |- Please uncomment the reguired

T | TP SRR e B e LR
56 [include] “dr7f 701645 _IRG.h"<|

A le

Figure 7.8 Change the include file name
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74 Settings in the Sample Project for MULTI and GHS CCRH850

The sample project has an added build target setting for sample files and an added include path for
“iodefine.h” to the MULTI project.

Remarks: A build target setting for sample files and an added include path for “iodefine.h” are removed by
step (5) in section 7.2.
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8. Description of the Sample Project for IAREW and IAR ICC

8.1 Configuration of the Sample Project for AREW and IAR ICC
The following shows the configuration of the sample project.

SC_IAREW
|
S project
|
——— @ SC_IAREW eww
7| SC_IAREW.ewp
| SC_IAREW.ewd

7 SC_IAREW.scfg
| buildinfo.ipcf

sample_src
|

—— ] iodefine.h
| sc_intprg.c
7 sc_Ink.icf
src

| Source files for the components
—— that were set in and generated by
Smart Configurator

Figure 8.1 Sample project for IAREW and IAR ICC files

Table 8-1 File Configuration of the Sample Project for IAREW and IAR ICC

File Name Outline of File

SC_IAREW .eww Workspace file for IAREW

SC_IAREW.ewp Project file for IAREW

SC_IAREW.ewd Debug file for IAREW

SC_IAREW.scfg Project file for the Smart Configurator

buildinfo.ipcf Connection file for the IAREW project

iodefine.h* Definitions of registers

sc_intprg.c* Definition of the El-level maskable interrupt vector table
sc_Ink.icf* Linker configuration file

*. The Smart Configurator does not output these files.
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8.2 Basic Operating Procedure
Figure 8.2 shows the operating procedure when using the Smart Configurator based on a sample project.

re Operations in IAREW ) (E Operations in the Smart Configurator )

( (1) Launch the Smart Configurator )

(2) Open the sample project for the
Smart Configurator

A\ 4

( (3) Change the device )

( (4) Set clocks and peripheral modules )

v

( (5) Generate a source file )

Generate a connection file for an IAREW
project to which the source file is
registered

(6) Launch IAREW

(7) Open the sample workspace

(8) Change the device

A\ 4

v

(10) Build

(11) Execution and debug

)
)
)
(9) Create the user application )
)
)

avavaYalavYe

\ J _J

Figure 8.2 Operating Procedure for the Sample Project for IAREW and IAR ICC
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(1) Launch the Smart Configurator

In the [Start] menu of Windows, select [Renesas Electronics Smart Configurator] — [Smart Configurator
for RH850].

(2) Open the sample project for the Smart Configurator

From the [Open...] item of the [File] menu or with the [Open Existing Configuration File] toolbar butt =7
of the Smart Configurator, select "SC_IAREW .scfg".

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

(3) Change the device

The R7F701645 (RH850/F1KM-S4) is selected as the target device in the sample project. If you are
using another device, change the target device in the Smart Configurator. If the device does not require
changing, proceed to step (4).

Changing the target device in the Smart Configurator

Change the device in [Device selection] on the [Board] page.

Device selection i =
~
Device selection B ey
Board: | Custom User Board ~

Device: | R7F701645 D
O\rer\rilocks Components | Pins | Interrupt

Figure 8.3 Change the target device in the Smart Configurator

For steps (4) and (5), the procedure for setting clocks and components and generating a driver in the Smart
Configurator, see section 9, "Operations in the Smart Configurator".

(6) Launch IAREW
In the [Start] menu of Windows, select [IAR Systems] — [IAR Embedded Workbench].

(7) Open the sample workspace

Select [File] — [Open] — [Workspace..] in IAREW. Then select "SC_IAREW.eww" in the [Open
Workspace] dialog box.

(8) Change the device

The R7F701645 (RH850/F1KM-S4) is selected as the target device in the sample project. If you are
using another device, change the file to be used with reference to section 8.3, "Procedure for Changing
the Device". If the device does not need to be changed, proceed to step (9).

(9) Create the user application

For the procedure for creating the user application, see section 9, "Operations in the Smart
Configurator”.
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(10) Build
Select [Project] — [Rebuild All] in IAREW.

(11) Execution and debug
For program execution and debugging in the emulator, refer to the user’s manual for IAREW.

Also, set the value of the INTBP register to 0x00000200 before executing the main function.
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8.3 Procedure for Changing the Device

If the target device of the sample project in Table 2-1, "Sample Projects" is different from the device that is
intended to be used, the target device and some files must be changed according to the following procedure.

=

v

(1) Change the target device

!

(2) Replace the linker configuration file

v
(3) Replace iodefine.h

v

(4) Replace the sc_intprg.c file

=

Figure 8.4 Change the Target Device of the Sample Project (IAREW Project)

The procedure as described hereafter is based on the sample project "SC_IAREW".
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RH850F1KM_SampleProjects

E— SC_CS+CCRH
SC_CS+GHSCCRH850
SC_CS+RIB50V4
SC_MULTI
SC_IAREW

B project

B sample_src

— " iodefine.h

| sc_intprg.c

| sc_intprg-S4.c

iodefine.h

|
S rfff016xx

riff017xx

| —_——— —

— 1 iodefine.h I

4)

(3)

Figure 8.5 Replace the sc_intprg.c and iodefine.h file

(Files that are not described in this section are omitted from this figure.)

(1) Change the target device
(1)-1. Select [Options...] menu in [Project] of IAREW.

(1)-2. Select [General Options] — [Target] in the [Options for node “SC_IAREW”] dialog box. Select the

device to be used from the drop-down list under [Device].
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Options for node "SC_IAREW" X
Categor
Static Analysis
C/C++ Compiler | Target 5 5 5 T
ar I] i
Assembler ) utput Library Configuration Library Options  Stack/Heap M|
Qutput Converter
Custom Build . . . N
i K Device Fleating point unit
Build Actions
Linker RHE50 - R7F701684 |E1,_ Mot available
Debugger =
E1 RHE&30 - Unspecified
£20 Data model RHE50 - All 3
Simulator Medium RH830 - Clx >
RHE30- D1 ¥
[[]Use short address mode *
RH830- Elx ¥
RH830- Flx > RHE850 - F1H b}
RH830- P1x > RHE50 - F1H-GW b}
RHE830 - Rix > RHE50 - F1K ¥
RHE50 - F1KM-51 ¥
RHE50 - F1KM-54 ¥
RH850 - FIL ¥
)

RH850 - F1M
0k Cancel I_

Figure 8.6 Select devices for changing microcontroller

(2) Replace the linker configuration file

(2)-1. In Windows Explorer, copy the "Inkr7f70xxxx.icf" file for the device you will be using from the
installation folder for IAREW (C:\Program Files (x86) \IAR Systems\Embedded Workbench
x.x\rh850\config) to the sample project.

(2)-2. Edit the copied "Inkr7f70xxxx.icf" file. Open it in any editor.

(2)-3. Add a section to be used in the sample project. Change the code as shown below so that the
EIINTTBL section is located from address 0x200 and then save the file.

[Before the change]

B9 |/ /Uncomment and adapt the following section if wou want to place the interrupt tal

70 |4 define block .interrupt_corel with alignment = & {«

T4 ro section .table.interrupt_core_1 }:«

TRy

73|/ "INTERRUPT":place at address mem:0x200<

145 e

79 144 hlock .interrupt_corel«

T6 (4 1ie

77 |=

78 linclude “layout.icf™;«

79 |«

D S !

g1 |ss End of files

B2 pre————————————————e——eeeeeeeeeeeeeeeeeeeeeeeeeee—ee t—'

Figure 8.7 Add a section for sample project (before the change)
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[After the change]

B9 |//Uncomment and adapt the following section if wou want to place the interrupt t
0 ¥ define block .interrupt _corel with alignment = & 1<
Fil| ro section .table.interrupt _core_1 }:i#

G

73 /4 “INTERRUPT":place at address mem:0x200+<

&l
75 144 hklock .interrupt_corel«

TB | be

T8 | "EIINTTEL  :place at address mem:0x200+<
i e

a0 block .interrupt_corel,«

81 section EIINTTEL+

gz fi:e

84 |«
85 [include “lavout.icf™;«

Figure 8.8 Add a section for sample project (after the change)

(The line number may differ according to which file you are using.)

(3) Replace iodefine.h

In Windows Explorer, replace the iodefine.h file in the sample project with the file of the intended device
from iodefine.h folder.

(4) Replace the sc_intprg.c file

This step is only necessary when a device of the RH850/F1KM-S4 Group was changed to a device of
the RH850/F1KM-S2 or RH850/F 1KM-S1 Group.

(4)-1. Since the sc_intprg.c file included in the sample project is for RH850/F1KM-S4 devices, it should
be replaced with a file for RH850/F 1KM-S2 or RH850/F1KM-S1 devices. In Windows Explorer, copy
sc_intprg-S2.c or sc_intprg-S1.c from the intprg folder to the sample project.

(4)-2. Delete "sc_intprg.c" in the sample project.

(4)-3. Rename "sc_intprg-S2.c" or "sc_intprg-S1.c" in the sample project to "sc_intprg.c".
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8.4 Settings in the Sample Project for IAREW and IAR ICC

The sample project is created in IAREW. An include path is added and settings of the following options are
changed.

(a) [Project] of IAREW — [Options...] menu — [Options for node “SC_IAREW?”] dialog box — [Linker] —
[Linker configuration file]

[Settings in the sample project]

CeEges Factom Settings
General Options
Static Analysis
C/C++ Compiler
Assembler #define Diagnostics Checksum Encodings Extra Options
gsstp;;.lrtn(;l;;erher Config Library Input Optimizations Advanced Output List
j i Linker configuration file
Debugger Override default
; | $PROJ_DIR$\sample_srchsc_Ink.icf
E20
Simulator Configuration file symbal definitions: (one per ling)
Ok Cancel
Figure 8.9 Set the linker configuration file
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9. 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 RH850 Smart Configurator User’'s Guide: CS+ (R20AN0516).

9.1 Set the Peripheral Modules (Software Components)
(1) Configure the clocks of the device on the [Clocks] tabbed page.

Clocks configuration 6| (=]

Generate Code Generate Report

Overview Boardf Clocks | Components | Pins | Interrupt

Figure 9.1 Configure the clocks of the device

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

Components gy 15y (% (0 [+ 25 Configure

El=
[ |

Overview | Board | Clocks Pins Interrupt

%l =
Generate Code Generate Report

@

Figure 9.2 Add or set the peripheral modules

Remarks: Importing middleware in the form of FIT (Firmware Integration Technology) modules is not

supported for the RH850 Family.

(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.

ﬁ MNew Component

Software Component Selection

Type All

Function | All

Select component from those available in list

O X

s

Fiter |

~
Components

H# Clock Divider

B S| Master

B Sl Slave

H# Data CRC

# Delay Count

E}DMA Controller

B External Event Count

8 Group Scan Mode ADCA

# Input Interval Tirmer

E} Input Period Count Detection

| Y VN . W

<

Type

Code Generator
Code Generator
Code Generator
Code Generator
Code Generator
Code Generator
Code Generator
Code Generator
Code Generator

Code Generator

P S

Version

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

4nn

—
Show only latest version

Description

This function is used as a reference timer for generating timer interrupts at regular
intervals or when a valid input edge is detected.

Configure general settings...

@ < Back Next >

Figure 9.3 Select components
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(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.

S Mew Component O x

Add new configuration for selected component |

Input Interval Timer

Configuration name: Cenfig_TAUBD_O |

Resource: TAUBO O -

':?;' < Back Mext = Cancel

Figure 9.4 Select the configuration name and 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.

ol =
Software component configuration Genera_:i code Genera:ﬂepm
Components xy .7 - 4 3% - cConfigure
L Clock setting
| ‘ Operation clock CKO -
¥ & Drivers Clock source PCLK/32768 v (Actual value: 0.12207kHz)
v (= Timers
& Config_TAUBD.O ‘ Input setting

[ Select port TAUBOIT as channel 0 input

Input Interval timer setting

Interval time 10000 ps | (Actual value: 8192)

Input edge Falling edge v
[] Generates INTTAUBOIO when counting is started

Noise filter setting

Number of samples 2 ~
Sampling clock frequency Sampling clock supply/1 ~

Interrupt setting
(4] Enable TAUBO channel 0 interrupt (INTTAUB0IO)

Priority Lowest ~

< >

Overview | Board | Clocks | Components | Pins | Interrupt

Figure 9.5 Set the configuration of the component

(6) Repeat steps (2) to (5) for each component you intend to use.
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9.2 Generate Drivers

(1) Click on the [Code Generator] button 'FL] . 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.

o
Software component configuration Genm—;’i T Genera;‘Report
Components gy 1 - ¥ Z» - configure
W . Clock setting
| | Operation clock CKo v
(= Drivers Clock source PCLK/32768 ~ (Actual value: 0.12207kHz)
v = Timers
| &« Config_TAUBO_O | Input setting

[JSelect port TAUBOIT as channel 0 input

Input Interval timer setting

Interval time 10000 ps v (Actual value: 8192)
Input edge Falling edge ~

[] Generates INTTAUBOIO when counting is started

Noise filter setting

Number of samples 2 ~

Sampling clock frequency Sampling clock supply/1 ~

Interrupt setting
Enable TAUBO channel 0 interrupt (INTTAUBOIO)

Priority Lowest ~

< >

Overview | Board |Clocks | Components | Pins | Interrupt

Figure 9.6 Generate code in Smart Configurator

RO1AN4422EJ0130 Rev.1.3.0 Page 58 of 60
Jul.20.23 RENESAS



Smart Configurator

Guide on Sample Projects for RH850/F1KM Devices

9.3

Add 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 the integrated development environment 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 in the CS+ environment

@3 5C_CS+CCRH - C5+ for CC - [Config TAUBD_0_user.c]
g

File Edit View Project Build Debug Tool Window Help

1) Build tool generated files

L emh s bootasm

L Bmh sc_cstartasm

L& scintprg.c

L1 iodefineh

[ Smart Configurator

&[] Config TAUBD O
i8] Config_TAUBD_0.c 73

o~

oid r Config TAUBO 0 interrupt (veid)

oot [FEHE X DB 9o HEE -] 100% v B & Defauttbuild vk @0 N @B B @ 2
S E RGO @G G| 5 @ Solution Lt =)
57| Project Tree R% | 7 Property (g Solution List %] Config_TALBO_0_user.c
ol s B
g | .® E 10 | £ (s WY Coﬂmr
=-|f} SC CS+CCRH (Project)” e [
1 R7F701651 (Microcontraller) R I L e L T T
= 2 Smart Configurator (Design Tool) 60 Name: r_Config TAUBO_O_interrupt
4, CC-RH (Build Tool) (38 btion : This function is TAUBOO interrupt service routine
5 RH8s0 Simulator (Debug Tool) 62 T : None
9
‘D Program Analyzer (Analyze Tool) 63 Refurn Value : None
& File P -
65 #pfagma interrupt r Config TAUS0_0_interrupt (enable=false, channel=142, fpu=true, callt=falsg

{

/% Start user code for r_Confi
/% End user code. Do not edit comment generated hers */

TAUBO_0_interrupt. 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 */

L..h| Config TAUBO_On 74
i..6<] {Config TAUBO 0 user.cl
Il Config UARTO
i) general
L r_pincfg

Output %
Information(M0291003) : The device file was updated. Update the header file by selecting [Generate I/0 header filel ] ~
V1.10 -* Vl.20.]

[EOF] ©
\ AllMessages | *Rapid Build ~
& Output @ Smart Browser {8 Error List

7 Fa =] = |] s 5 7 Fa [| = e m 2

Line 1/74 Column1 Insert

‘Western European (Windows) gfg DISCONNECT

Figure 9.7 Add the Application code to the user code area
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9.4 Add 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
the integrated development environment you are using and add the application code to the user code area.

Example: CS+ environment

| iodefine.h
2L 1] Smart Cenfigurater

62
&3,

R_Config_TAUBO_O_Start{); // Interval timer start

%3 SC_C5+CCRH - €5+ for CC - [r_cg_main.c] - o x
File Edit View Project Build Debug Tool Window Help @ @
@Wstat [FEHE X DEB0 o HEE v 100% v g @@ Defaultbuild <A @D N @G G % @ 5= o= =
SRR Qe Q| 5 g SolutionList : G & &2
= Project Tree &% | 7 property (g Soluton List =1 r_co_main” [ Config TAUB D users = &
@ . @
toa 8088 = ~ | Colugs-
| ff SC CS+CCRH (Project)” ~ VGl
ine. A =~ o
1 R7FT01651 (Microcontroller) L T T ode area
Smart Configurator (Design Teol) o * Function/Neme: main
h CC-RH (Build Tool) 53 Descrigfion : This function This function implements main function.
S5, RHB50 Simulator (Debug Tool) 54 Arqu T : None
0 Program Analyzer (Analyze Tool) 55 Retyfn Value : None
S 19 File ss A P, (-
- F1 Build tool generated files :; main(veid)
-2 sc_boot.asm s R_MAIN UserlInit();
T sc_cstartasm 50 —— —— i S s
€] sc_intprg.c 61

[] Config_TAUB0_O while (1)
[] config UARTO s ‘
.[1] general 88
& r g cgec & !
_cg_cge. s |
| reg_cgeh &9 /* End user code. Do not edit comment generated here */
&| r_cg_cge_userc 70
& r_cg_intvector.c 71 O T
| r_cg macrodriyéh >
r_Cl mam‘c"‘
Jaem =
| - g_tJ bh ' Information(M0231003) : The device file was updated. Update the header file by selecting [Generate I/0 header filel.] "
r-cg.taub. V110 -> v1.20]
| r_cg taud.h [zoF] v
] r_cg taujh \ Al Messages | *Rapid Build =
| r ca uarth o | ———
< > @ Output W Smart Browser [§5] Error List
& 2 = [ = JFe & JFe = ] = |3

Line 68/88 Column 5

Insert

Western European (Windows) g DISCONNECT

Figure 9.8 Modify r_cg_main.c in CS+ environment
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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.

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.

Input of signal during power-off state
Do not input signals or an I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or
1/0 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.

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.

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.

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 VL (Max.) and Vix (Min.).

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.

Differences between products

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

number, implement a system- evaluation test for the given product.
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11.

12.

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 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.

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 ortransactions.

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 thisdocument.

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.

(Note1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date

Koto-ku, Tokyo 135-0061, Japan

version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/

www.renesas.com
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