REN ESAS Application Note

Model-Based Development Environment
for RA, RL78, RX Family [Embedded Target]

Quick Start Guide

Introduction

This document describes how to install ‘Model-Based Development Environment for RA, RL78, RX Family
[Embedded Target]’ (hereinafter referred to as Embedded Target) and run demo models.

Renesas Electronics offers Embedded Target for co-simulation between the CS+ integrated development
environment from Renesas interlinked with MATLAB® and Simulink® from MathWorks, Inc. Embedded
Target facilitates algorithm verification in embedded system models by automatically generating a test
environment for Processor-in-the-Loop (PIL) simulation.

Embedded Target supports customers’ model-based development with the following features.

— Generation of code for verifying algorithms from Simulink® models.
— Automatic generation of ‘Processor in the Loop Simulation System’ environments.
Therefore, customers can use Embedded Target to:

— Verify the functionality of code for target devices and
— Measure the performance of code for target devices.
by using Embedded Target.

Embedded Target provides the following benefits.

— PILS evaluation environments are easy to construct from ‘Model in the Loop Simulation’ (MILS)
environments.

— Evaluation by comparing the results of MILS and PILS (back-to-back testing) is simple and reliable.

For more information on the co-simulation tool, please contact a Renesas Electronics distributor or sales
representative in your area.

Remarks

MathWorks, MATLAB®, Simulink®, MATLAB Coder®, Simulink Coder®, Embedded Coder® are registered
trademarks of The MathWorks, Inc.

https://mathworks.com/company/aboutus/policies statements/trademarks.html

Microsoft®, Windows®, Visual C++® are registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

https://www.microsoft.com/en-us/legal/intellectualproperty/trademarks/en-us.aspx

Target Device
RA Family, RL78 Family, RX Family
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1. Installation

This chapter describes how to install Embedded Target. Before installing Embedded Target, MATLAB and
either Renesas CS+ or e? studio must be installed. For the supported versions of MATLAB and CS+/e?
studio, see Chapter 1.1 ‘Operating Environment’ .

1.1 Operating Environment
This chapter describes the system requirements for Embedded Target.
The operating environment varies according to the Embedded Target version. Please refer to the User’s

Manual for the respective versions. The User’s Manual can be downloaded from the product page of
Embedded Target https://www.renesas.com/embedded-target.

Remarks

1. For the MATLAB and Simulink products, an environment is constructed by using option products
corresponding to the versions of MATLAB and Simulink being used.

2. When installing MATLAB, it is recommended to choose an installation folder outside locations affected
by UAC (user account control). Depending on the MATLAB version in use, if MATLAB is installed
under a UAC-protected folder such as <system drive>:\Program Files’ (e.g., C:\Program
Files\MATLAB\R2022b), MEX may fail to build or the MATLAB path may not be saved.

3. The IDE is CS+ or e? studio. You can get CS+ | Renesas or 2 studio | Renesas from the Renesas web
page. (Register on My Renesas is needed.)
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1.2 Set up the interlinked environment

Before installing Embedded Target, you need to check and set up environmental features of MATLAB,
CS+/e? studio and Windows for linking to Embedded Target.

1.2.1 MATLAB

1.

1

Check the installation path of your MATLAB environment

When installing MATLAB, it is recommended to change the installation folder to a location outside of the
folder for UAC(user account control). Depending on the version of MATLAB in use, if the installation
folder is other than the folder for UAC such as ‘<system drive>:\Program Files’, a problem such that MEX
cannot be built, or the MATLAB path cannot be saved may occur.

— Good example) C:\Program Files\MATLAB\R2022b

— Not good example) C:\Users\<User account>\...\MATLAB\R2022b

. Confirm that a compiler supported by MATLAB/Simulink is installed. For details, see Chapter 1.1

‘Operating Environment’.

2.2 CS+
1.

Install CS+ including tools for target family

Download CS+ installer from URL below and follow the directions of the installer to complete installation
of tools for target family.

https://www.renesas.com/software-tool/cs

(7]

CS+ for CC V8.09.00 [12 Dec 2022)

3]

' ‘ + THE END USER LICENSE AGREEMENT Comporet Sebection
s i b s i [ Toostor ALTStamty (] Tooks for RX famiy ] Tooksfor RHESORamly [ S8 divers for emulstoy
\ ’ oF P

S0
741 33K
BT
659K
28208K
T
165675K
S21698K
270K
B v
) (Spactied Systens”) o the type and ¢ &

CENSE AGREEMENT

and entered itz by and between Fanesss
s

odowreg abaut the scftware program enclosed in the

(LICENSEE™) wih the i
package "Lcersed Program )

wee's comphance wih the tema and condtions set foth hensn LICENSOR
ta relating to the Licermed Prograe set

B Code Geneeator Comman L5+
fax the sole pumpote of developng the 7

Desgnated Type™ and "Designated Mumber") and run the Licensed Program on such Specfied  w

®) Agee O Daagres
Hate} Deve: C.

Pinase end all Windaws programs before enscuting this setup program Free space.
S4T052961 5B

- L i :’::::“:‘H ST — =
- ==
Figure 1-1. Install CS+: Select ‘Tools for RX family’
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2. Setting up CS+

Start CS+, open the [Option] dialog box by selecting [Options] from the [Tool] menu, open the [Startup
and Exit] section, and then uncheck the checkbox for [Reduce startup time by enabling rapid startup].

In the [Option] dialog box opened by selecting [Options] from the [Tool] menu, select [Build] and then
check the checkbox for [Enable Rapid Build].

T
3] External Text Editor
3] Font and Color
Q] External Tools
3] Project
3 Build
(3] Debug
@ Smart Browser
&} Smart Manual
3] Network
(2] Python Conscle
€3 Undate
=1} Text Editor
3] General / Debug
3] Encoding
=L} Others
3] User information

Intigize All Settings

General - Startup and Exit

] Open the One-point Advice dialeg box at CS+ startup

41 Open the Splash window at CS+ startup

] Load the last project at CS+ startup

I 4] Reduce startup time by enabling rapid startup

= T General
3 Startup and Exit
{3 Display
[3] External Text Editor
{3 Font and Color
3] External Tools

@ Smart Browser
1} Smart Manual
3] Network
(] Python Console
€3 Update

5[] Text Editor
(3] General / Debug
(3] Encoding

=[]} Others
3] User Information

Intisize Al Settings

General - Build

[ Enable Rapid Build i

[J Show dependency files in project tree
[ Output quality report file when build is successful
[ Step build when the number of error exceed the limit pper himit

[[] Observe registered files changing

[[] Skip build when the dependent projects has build errors
Timing of updating dependencies: At the first build w

Output destination of the result of updating dependencies: Mo output ~

[[] Enable parallel build among projects

& Use compiler for updating jes to increase accuracy over speed of
analysis when the functionality is available

Initialize Settings

[ ok ]| come Aoply Hebp

Figure 1-2. CS+ Setting: Enable ‘rapid startup’ and ‘Rapid Build’

Open the [Plug-in Manager] dialog box by selecting [Plug-in Setting] from the [Tool] menu and check the
checkbox for [IronPython Console Plug-in] on the [Additional Function] tabbed page.

Checked plugns are loaded at the C5+ statwp
These settings are enabled af the nead statwp

* You can never uncheck a check bax of the grayout plugin that is required by the CS+. Also, on the [Basic Function|tab. tis
recommended that the checkbores of the plug for the target microcontroller of the development ane not dleared

Basic Function  Addttional Function

Madiie Name

4 “HCode Generator Pugan

£4 < Code Generator Pugin for RHESO
A L Code Generator/PrnView Pugn
A & Debug Console Pugn

Description

Plugn to generate the device drver automatically fior VESO, 7BKD, TBKOR. F
Plugn to generate the device driver sutomatically and to view the device co
Plugn to generate the device driver automatically and to view the device co
DebugConscle plugn to support using standard 1O

B3 Program Analyzer Pugn

A g hack and Effective tool sokuton - GE
A5 2ack Ussge Tracer

EA&§ Update Manager Pugn

is & console where the WWWCMMWCS'MO’U&&]

|M1wwc«mmm [
oor N nio ne ViICe DN AT O

Plug to analyze program

Plug for apphcation development that contans useful tools
Lkiity to daplay and adust stack usage of each functions
Plugn to communicate with CS« Update Manager

Figure 1-3. CS+ Setting: Enable ‘rapid startup’ and ‘Rapid Build’

Save the settings and quit CS+ (restarting of CS+ is then requested, but it is not necessary).
Confirm that CS+ does not remain in the task tray.
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1.2.3 e? studio

1. Install e? studio including tools for target family
Download e? studio installer from URL below:
https://www.renesas.com/software-tool/e-studio

Follow the directions of the installer to complete installation of the target family tools. Refer to the URL
below:
Installation of e? studio IDE (User's Manual chapter 2)

G Select which users to install for

= All Users
nstall f| EA
.5 Renesas e® studio 2023-01 Setup leNESAS
—> Curre

Parts m (3) Welcome ° Install directory ready °

Install Location: C:\Renesas'

=> Cancg : E
[Change. | Renesas e” studio 2023-01 Setup -?ENESAS
Prerequisite software rea Select th device families you wish to install support for
To install

«Microsoft Visual G+ 2 Welcome 3 S RA
Mictosoft Visual o+ 2 3y b o y A Build, Debua & Code Generation support for Renesas RA devices
a4 2 2 Device Families

=~
RZ  gid, Debua & Code Generation support for Renesas RZ devices

| Internet connection availi [ (., RLT8
; Build, Debua & Code Generation support for Renesas RL78 devices
| ge Proxy Setting
= % RX
Ready to install “URX gid, Debua & Code Generation support for Renesas RX devices
Prerequisite software to ins. = R RHE50
« Microsaft Visual C+ + 2 RHBSO 500uq support for Renesas RHESO devices
-:\nﬂso? VwlCrs 3 B S RE
RN NI Gt BE  giid & Debua support for Renesas RE devices
Snftwara te inctalk [ RENESAS Synergy
8uild. Debua & Code Generation suppart for Renesas Svneray devices
v202301061733 User: Al Users [ €ldialog PA )
sty Buik] & Debua support for Renesas DA devices

Select All

CHWMGT sen AU <ok ; oo

Figure 1-4. Install e? studio: Select ‘RX’ from Device Families

2. Confirm e? studio environment
Before setting up an Embedded Target environment, confirm if the path to the integration service has
been specified as below:
— Start e2 studio, then click [About e? studio] in the [Help] menu.
— In [About e2 studio] panel, click [Installation Details] button to display [e? studio Installation Details]
panel and then click [Support Folders] tab.
— Open ‘e? studio support area’ folder by clicking its link in [Support Folders] tab.

Renesas e° studio e
Version: 2023-01 (23.1.0)
Z Build Id: R20230106-1556
Parts Co
All right
Installed Software Installation History Features Plug-ins Configuration Renesas Device Support Support Folders

e? studii

eclipse. mia support area: file:/ C
¥ studio download area: file/C/User

e studii
and CD1

Source ¢
from wy
see hitp
and http

d@'%h?-n-warﬁvvv-w- -

? Installation Details

Figure 1-5. Install e? studio: Select ‘RX’ from Device Families
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When ‘e? studio support area’ folder is opened, confirm if the folder ‘Utilities’ and its subfolder
‘integration_service’ are created.

< 1 = | CAUsers\MyPQ\.edipse\com.renesas.platform_1435879475 — a X
Home  Share  View ®

« . « .edipse » comurenesas.platform_ 1435879475 v U Search com.renesas.platforr »p

Date modified Type

C:\Users\MyPQ\.eclipse\com renesas.platform_1435879475\Utilities

°
‘

| & v « com.renesas.platform_1435879475 » Utilities v O Search Utilities »p ‘

= Desktop

% Documents

& Downloads R = .
¥ Music mmyPcRRIOG0 . Name 9 1 = | CUsers\MyPO\edlipse\comirenesas.platform_1435879475\Utities\ntegration service | — 0 X
b Pt » 3D Objects arm-re I o s view o
B Videos i Desktop o « N Utilities > integration service > « O Search integration service »
z % Documents e
25 (C) Windows Iﬁ a ;
R & Download: integration_service = My PC: RI210260 Name ype
& Network i W symerg 3 3D Objects csplus File folder
Lo File foldes
< | b = Desktop isserver File folder
4ditems 1 item selade lsas.common.is:su| T—— ] e2studiopy PY File
(5 s " . s & Downloads
(2) Confirm that 'integration_service' |
. = B Music
folder is generated b Fictures
B Videos
33items 1 item selected
45 (C) Windows
& Network
Ll o >
3 items -

Figure 1-6. Install e? studio: Select ‘RX’ from Device Families

Quit e? studio (restarting of €? studio is then requested, but it is not necessary).
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1.3 Install Embedded Target

This chapter describes the installation of Embedded Target.

1.3.1  Run setup file

Execute the installer downloaded from Embedded Target product page, check the displayed Software

License Agreement, and agree to it.

W Embedded T

License Agresment

RENESAS

Please review the loense terms before instaling Embedded

Target V6. 10.00.

Press Page Down to see the rest of the agreement.

IAgreement (this "Agreement ).

[MPORTANT - Please read carefully and understand the following Software Livense

IT IS IMPORTANT THAT YOU READ CAREFULLY AND UNDERSTAMND THIS

-YOU MAY USE THE LICENSED SOFTWARE SUBJECT TO YOUR ACCEPTANCE
IOF THIS AGREEMENT.BY CLICKING THE "1 Agree” BUTTON THAT WILL APPEAR WHEN
'YOU INSTALL THE LICENSED SOFTWARE, YOU AGREE TO BE BOUND BY THIS

AND THIS AGREEMENT SHALL BECOME EFFECTIVE.IF YOU DO NOT AGREE
[WITH ALL THE TERMS OF THIS AGREEMENT AND DO NOT AGREE TO BE BOUND BY THIS
AGREEMENT, YOU SHALL NOT INSTALL THE LICENSED SOFTWARE.IF YOU ARE

CEPTING THE TERMS OF THIS AGREEMENT ON BEHALF OF A COMPANY OR OTHER

If you accept the terms of the agresment, dick [ Agree to continue. You must accept the
agreement to instal Embedded Target V6. 10.00.

< Back 1 Agree Cancel

Figure 1-7. Run setup file: Check and accept Software License Agreement

Specify the installation folder in response to the displayed message.

& Embedded Target V6.10.00 Set

Choose Components RENESAS

Choose which features of Embedded Target V6. 10.00 you want
to install,

Check the components you want to install and uncheck the components you don’t want to
install, Chick Next to continue.

& Embed

mu;. Iutl‘l Loestion - RENESAS

Choose the folder in which to install Embedded Target V6. 10.00.

Setup will install Embedded Target V6. 10.00 in the following folder, To install in a different
folder, dick Browse and select another folder, Click Install to start the installation,

Sedect components to install: [#] Comman package

Dil files for MATLAB

Destination Folder
C:¥Renesas_Embedded_Target¥ Browse...

—TEEeE

Space required: 50.5M8 Space required: 50.5 M8
Space avaiable: 90.7 GB
< Back MNext > Cancel < Back Instal Cancel

Figure 1-8. Run setup file: Select components and destination folder
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Specify the installation folder in response to the displayed message.

wr

Ohoose Install Locstion RENESAS

Choose the folder in which to install Embedded Target V6. 10.00
DLL files for MATLAS.

Setup wil install Embedded Target V6. 10.00 DLL files for MATLAB in the folowing foider. To
installin a different folder, dick Browse and select another folder. Click Install to start the
installation.

Destination Folder

C:WProgram FilesWMATLAB¥R 20250 Browse..

Space required: 4.2 MB
Space avalable: 9.6 GB

Install Cancel

Figure 1-9. Run setup file: Select folder of MATLAB

1.3.2 Edit Window’s environment variables
Add the path <MATLAB installation folder>/ bin/win64 to the beginning of the variable values of the Windows
system environment variable ‘Path’, then restart Windows.

You can edit Windows system environment variable by opening [System - searching for 'environment
variables'].

Computor Name Hurdears Advancod System Frotecton Flescts

ol 091 38 3 AT b Mkl Mo o e Changes

e st Sery indge el Wi Sesory

& Edit the system environment
varables

" I environment

B Edit environment variables for your
account

a1 Sound 1] e

[J Motifications & actions
& Focus assist

) Power & sleep

PP < Storage

4 3 Tablet

Ei Muitasking

31 Projecting to this PC

Figure 1-10. Run setup file: Select folder of MATLAB

If CS+ or e? studio is not installed, please see chapter 1.2 ‘Set up the interlinked environment’.
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1.4 Set up MATLAB environment
After installation of Embedded Target, you need to configure the MATLAB environment settings.

1.4.1 Register path information of Embedded Target
Start MATLAB and open [Set Path] on the [HOME] tabbed page and add path information of the folder in
which Embedded Target is installed.

<Embedded Target installation folder>/<version>/et

t | 25 = 10 Windves + Rameran Embestes, e+ 100 1w | : -

(3 Select the installation

folder of Embedded Target.

Figure 1-11. MATLAB: Add folder path to ‘Set Path’

R20UT5268EJ0200 Rev 2.00 Page 10 of 36
Mar.20.26 RENESAS



Embedded Target Quick Start Guide

1.4.2 Register the Compiler for MEX files

Execute the following command in MATLAB Command Window, then MATLAB sets installed compiler as the
MEX file compiler (See chapter 2.1 ‘Operating Environment’ for MEX-file compilers).

>> mex -setup [Enter]

+
] vim [l T 4 7] B view iwrainte T = - Py T r—
- el e 2 o= Feedback
. 2 i st moitel [Q Cear Commands » | Smuiek | Lipoud S P Ad3Ove Settag -
v werapsce  Deta O Oear Woripace = - - 2 = 5 Learn MATLAR
@ - :
Tree T T e ———
ix Figured to wie ‘Hindwid Compl € -
Roose & different Lsnpesge, o .
3
£
Hamg Vadug S Cass

Figure 1-12. MATLAB: Run ‘mex -setup’

If you have a problem because MinGW64 Compiler is not installed, click [Add-Ons] and search the compiler
by the keyword ‘MinGW’. Then choose the compiler from search results and install it.

T Cmityper e MATLAB Support for MinGW-w64 C/C++/Fortran Compiler

MinGw_w It s Mra 7 8-meilell T w w,

Figure 1-13. MATLAB: Install ‘MinGW64 Compiler’

For more details, refer to the MathWorks webpage at the URL below.
https://www.mathworks.com/support/requirements/previous-releases.html
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1.4.3 Register MATLAB as an automation server

To run MATLAB scripts within the PILS environment, start MATLAB with the “Run as administrator”
command, and register MATLAB as an automation server by entering the following command in MATLAB
Command Window.

>> regmatlabserver [Enter]

C:\Users) \AppData'\Ro, athior]
‘MinGWE4 Compiler (C)* for C nguage compilation.

t language, select one from the following:

Hame Value Size Class.

Figure 1-14. MATLAB: Install Run ‘regmatlabserver’
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1.4.4 Add MinGW path to Windows’ environment variables
If MinGW is used as MEX-file compiler in MATLAB, add the path <ProgramData folder of MATLAB e.g.
C:\ProgramData\MATLAB\SupportPackages\R2022b>/3P.instrset\mingw_w64.instrset\bin to the beginning
of the variable values of the Windows system environment variable ‘Path’, then restart Windows. You can
edit Windows system environment variable by opening [System - searching for 'environment variables'].

C\Program Files\MATLAB\R2022b\bin\win64 New
C\ProgramData\MATLAB\SupportPackages\R202 2b\3P.instrset\mi...

‘\ProgramData or Renesas 10.0.0. in Edit
C\ProgramData\GCC for Renesas RX 8.3.0.202202-GNURX-ELF\rx-e...
%SystemRoot¥%\system32

Browse...
%SystemRoot%
%SystemRoot¥%\System32\Wbem
%SYSTEMROOT%\System32\WindowsPowerShellw1.0\ Delete
%SYSTEMROOT%\System32\OpenSSHY\
C\Program Files\MATLAB\R2022b\bin
Move Up
Move Down
Edit text...
OK Cancel

Figure 1-15. Set Path Dialog Box
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1.4.5 Uninstalling Embedded Target
Proceed as follows to uninstall Embedded Target.

1. Start MATLAB® and remove the <Embedded Target installation folder>\<version information>\et folder
using the Set Path dialog box.

4\ Set Path - O X

All changes take effect immediately.
MATLAB search path:

Add Folder... B C\Renesas_Embedded Target\V6.04.00\et
Add with Subfolders... C:\Program Files\MATLAB\R2022b\toolbox\matlab\addon_enable_disable management\t
C\Program Files\MATLAB\R2022b\toolbox\matlab\addon_updates\matlab
C:\Program Files\MATLAB\R2022b\toolbox\matlab\addons
C:\Program Files\MATLAB\R2022b\toolbox\matlab\addons\cef
C:\Program Files\MATLAB\R2022b\toolbox\matlab\addons\fileexchange
C\Program Files\MATLAB\R2022b\toolbox\matlab\addons\supportpackages
C:\Program Files\MATLAB\R2022b\toolbox\matlab\addons_commeon\matlab
Move to Top C:\Program Files\MATLAB\R2022b\toolbox\matlab\addons_install_location\matlab
C:\Program Files\MATLAB\R2022b\toolbox\matlab\addons_product
C\Program Files\MATLAB\R2022b\toolbox\matlab\addons_registry\matlab
Move Down C:\Program Files\MATLAB\R2022b\toolbox\matlab\addressbar_plugins\browse_for_folde
C:\Program Files\MATLAB\R2022b\toolbox\matlab\addressbar_plugins\cd_up_one_dir_bu
C:\Program Files\MATLAB\R2022b\toolbox\matlab\appcontainer
C\Program Files\MATLAB\R2022b\toolbox\matlab\appdesigner\appdesigner
C:\Program Files\MATLAB\R2022b\toolbox\matlab\appdesigner\appdesigneninterface
C\Pragram Files\MATLAB\R2022b\taolbox\matlab\appdesigner\appdesigner\runtime
C:\Program Files\MATLAB\R2022b\toolbox\matlab\appdesigner\comparisons\mldesktor
C:\Program Files\MATLAB\R2022b\toolbox\matlab\appdesigner\matlab_integration\cfb\c ,,
Remove < : ' : >

Move Up

Move to Bottom

Save Close Revert Default Help

Figure 1-16. Set Path Dialog Box

2. Run "(ex) Uninst_ Embedded_Target V6.04.00.exe" located in <Embedded Target installation folder>.

Renesas_Embedded_Target v | O 2 Renesas_Embedded_TargetMi& s
&R ) B0 #F i
V6.03.00 71 22 )7 -
V6.04.00 Jr4 N 727

(-_ﬂ Uninst_Embedded_Target_V6.03.00.exe
(® Uninst Embedded_Target V6.04.00.exe

Figure 1-17. Uninst_Embedded_Target_V6.04.00.exe

3. Run "Uninst_Embedded_Target_Dll.exe" located in <MATLAB® installation folder>¥bin¥win64.

MATLAB > R2022b > bin > win64 v D L wins4Migss

EEI EFHE fEiE t
update_installerexe 2022/09/22 16:09 FI) =23y
update_classpath_generatorexe 2022/08/05 13:39 TFT) =23y

(® Uninst_ Embedded_Target_Dll.exe 2022/12/28 17:13 PINT—23

@ supportSoftwarelnstaller.exe 2022/09/22 16:29 TIUT—23
sIdiff_java_lightweightDiffExec.exe 2022/09/23 13:04 TFr—23y

Figure 1-18. Uninst_Embedded_Target_Dll.exe
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2. Run Embedded Target

This chapter describes how to run Embedded Target. Before running Embedded Target, please see chapter
1 ‘Installation’ and confirm that all the setup process finished.

2.1 Overview

Embedded Target facilitates algorithm verification in embedded system models by automatically generating a
test environment for ‘Processor-in-the-Loop (PIL) simulation’ (hereafter referred to as PILS).

Remark: Embedded Target automatically executes operations (1) to (4) in the figure below.

NOTE: When Embedded Target executes operations (1) to (5), do not execute or operate any other
Windows applications to prevent unexpected errors.

T Pota e - s

w-=+N Sfo-E-wqupr - =2 @~

(1) PIL mode
—

| TR S

fafo[n

| S —

ety = - [ o — - -

1(2) Generate C source file [PIL Model]

(4) PIL simulation

(3) Control IDE

Add C source file

Set property

Generate load module
Select debug tool
Download

cs+ e? studio

- o Y Sp——"Y

- e e e o as e s Es am o

e e e —

(5) Generate execution time result

i 4 i (Optional)

Figure 2-1. Flow of Processing for Generation of Test Environment
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2.2 Run Demo model
This chapter describes how to run Embedded Target with ‘DataTypes’ demo model.

2.2.1 DataTypes model
This simple demo model implements data type conversion and data value multiplication for the output of sine

wave block.

2.2.2 Run MATLAB and load DataTypes model

Run MATLAB by double-clicking Simulink model file. (Loading the model file in Simulink may take some
time.)

: 1
¢ o [] Double Click
§ Dowrdosd
e
Marre Vake ," * ..I il | -
Figure 2-2. Run MATLAB with Datatypes model
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2.2.3 Model Configurations for CS+/e? studio
For generating right C/C++ codes from model file and linking between MATLAB and CS+/ e? studio, users

need to set ‘Model Configuration Parameters’. Open ‘Model Configuration Parameters’ by clicking the gear
icon.

DataTypes

& "W DataTypes b

Solver
Data Import/Export
Math and Data Types

» Diagnostics

Hardware Implementation
Model Referencing

Simulation Target

Optimization

Report

Comments

Identifiers

Custom Code

Interface

Code Style

Verification

Templates

Code Placement

Data Type Replacement

Embedded Target Options
Coverage

hl,,l . » int16 1
. > single »2
. > int8 >3

. single

» int32

Figure 2-3. Open ‘Model Configuration Parameters’

Target selection
System target file

Description: =

Shared coder dictionSystem Target File:

ecpils.tic

Dtypel

17T%

Description:

AUTOSAR

tlc AUTOSAR Adaptive

S
Embedded Target

Build process o
gre

Generate code a
Package code af *®

Makefile configuratic| &

T 5-

e
Embedded Coder

ction

et

Select 'ecpils.tic’ file as
'System target file'

Code generation objectives

Priontized objectives: Unspecified

Figure 2-4. Select ‘ecpils.tic’ as System target file

7 Generate madrull Name: C:\Renesas_Embedded_Target\V6.04.00\et\ecpils.tic I
Template makefila Cancel Help Apply

Select ‘Embedded Target Options’ and complete the setup process below.

OK

Cancel

ode’

Select ‘Code Generation’ and set ‘ecpils.tlc’ file as System target file. Close ‘Configuration Parameters’
window, then open it again and confirm ‘System target file’ is set well as ‘ecpils.tic’

NOTE: If you can’t see ‘ecpils.tic’, refer to chapter 1.4.1 ‘Register path information of Embedded Target’.

Browse..

Set up.

Set Objectives. >

Help

Apply

R20UT5268EJ0200 Rev 2.00
Mar.20.26
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1. IDE Install Directory

When ‘CS+’ is selected for ‘IDE Target’, the value of ‘IDE Install Directory’ is changed to the default folder
where CS+ has been installed, ‘Workspace Directory’ and ‘e2 studio Support Area’ are disabled.

]

= Program Files (xB5) » Renesas Electronics » CS+ » CC v o P

i
-]

AdviceContents

BuildTools

CC-RH
CC-RL

Type Replacement

3 CERK
| Embedded Target Options T

Commaonlibranes
: W Network
DebugTools

Deevice

Folder; CC

o

oK Cancel Help Apply

Figure 2-5. Select ‘CS+’ as ‘IDE Install Directory’

Otherwise, when ‘e2 studio’ is selected for ‘IDE Target’, the value of ‘IDE Install Directory’ is changed to the
default folder where e? studio has been installed, ‘Workspace Directory’ and ‘e2 studio Support Area’ are
enabled.

echipsa’com renesas platform_1435879475

Drata Ty, acement
Embedded Target Options

uring PIL Simulation

OK || Cancel Heip Apply

Figure 2-6. Select ‘e2 studio’ as ‘IDE Install Directory’
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When CS+/ e? studio has not been installed in the folder specified with the dialog box,
(CubeSuiteW+.exe/e2studio.exe file does not exist in the specified folder), an error is output, and the
information of the specified folder is not reflected in ‘IDE Install Directory’.

To specify ‘e2 studio Support Area’, do the following steps:

— Invoke e? studio > [Help] > [About e2 studio] > [Installation Details] to show [e2 studio Installation

Details] dialog.

— In [e2 studio Installation Details] dialog, select [Support Folders] tab, you can see the absolute path of

“e2 studio support

e2

¢e

?) | instaliation Details

2. Device

area”.

Renesas e” studio

Version: 2023-01 (23.1.0)
Build Id: R20230106-1556

Parts Co
All right e

installed Software | Installation History | Features | Plug-ins Configuration | Renesas Device Support | Support Folders

* studii
eclipsex

| ¢’ studio support area: file
e

e studio download area: file/(
e studi
and CD1

Source «
from wy

2
%Luﬂ-w-vvv-w_

Figure 2-7. Confirm ‘e2 studio Support Area’

Select ‘Device Series’ and ‘Device Name’ you are using.

_— - - - .

= G DataTypes/C (Active) = a x
|
[Q
Solver IDE Target: e2 siudio >
| £asta fmpov K[.JOH Use default IDE Install Directory
Math and Data Types
» Diagnostics IDE Install Directory. C./Renesas/e2_studio/echpse

Hardware Implementation Select IDE Install Directory

Model Referencing =
o 9 Workspace Directory. |C/workspace_e2studio e

Simulat Targel

w Code Generation Select Workspace Direclory
Optimization 2 studio Support Area: | C:/Users: eclipse/com renesa:  >Siect 3 device below
Report REFS85N4AXFP i~
P Select e2 studio Support Area

Comments REFS65N4AXL)
Identifiers IDE Mode: | Create Project RSF565N4BXKFP ~
Custe de RSFS85N4BxL) =
Interface REFSGSNAEXEP =]
Code Style

Verification
Templates
Code Placement
Data Type Replacement
| Embedded Target Options |

REFS65NAExL)

RSFS65NAFxFP

Byte Order Little Endian : =
RSF566N4FXL
FASK) Tl W O REFSE5NTAXFP
Use Smart Configurator REFSBENTAXLY
Debug Tool: |Simulator RSFS85NTBxFP =
RSF565NTBxL)

Debug Generated Code during PIL Simulation
REFSESNTEXFP

REFSBSNTEXLS
REFSBSNTFXFP >

Measure Execution Time
Measurement Method. Performance Funclior
Buffer Size: 3000

About Embedded Target Cancel

OK Cancel Heip

Figure 2-8. Select ‘Device Series’ and ‘Device Name’
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If you select the RX Family as Device and e? studio as the IDE Target, you can check the ‘Use Smart
Configurator’ option, which enables the use of Smart Configurator in e? studio. Before checking it,

please check in the release note of the e? studio version you are using whether the selected device is
supported by Smart Configurator. The e? studio release notes can be found on the e? studio | Renesas.

IIDE Target: |e2 studio -

Use default IDE Install Directory
IDE Install Directory: | C:/Renesas/e2_studio/202512/eclipse
Select IDE Install Directory
Workspace Directory: |C:/workspacef202512
Select Workspace Directory
e2 studio Support Area: |C:/Users/a5108053/ eclipse/com.renesas. platform_573014265
Select e2 studio Support Area
IDE Mode: | Create Project -
IDevice Family: |RX -

Device Name: R5F566TABxFL

Select Device Name
Byte Order: Little Endian -

Build Tool: Renesas Compiler -

[v] Use Smart Conﬂguratorl
Debug Tool: |E2 =

Main Clock Frequency (MHz) : [0
| | Debug Generated Code during PIL Simulation
[v] Measure Execution Time
Measurement Method: Performance Function -
Buffer Size: [3000
About Embedded Target

Figure 2-9. ‘Use Smart Configurator’ option
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If you select the RA Family, you must enter the “FSP Version” and the “GNU ARM Embedded Version”.

y
5
L

Solver IDE Target: 2 studio -
| Data Import/Export
Math and Data Types
Diagnostics
Hardware Implementation Select IDE Install Directory
Model Referencing
Simulation Target

Use defaull IDE Install Directory

IDE Install Directory: C/Renesas/e2_studio/eclipse

Workspace Directory. | C/workspace_e2studio

v Code Generation Salect Workspace Directory
Optmization @2 studio Support Area: | C:/Users: eclipse/com renesas platform_1435879475
Report

A Select 82 studio Support Area
Commants

Identifiers IDE Mode: | Create Project =

Custom Code Davice Fami :’.I RA I -

Interface -

,‘ = I FSP Version: (Input the FSP version here) I
Code Style

Verification Device Name: (Select the device name)
Templates Select Device Name

Code Placement T
Build Tool: GNU ARM E

Data Type Replacement .
| Embedded Target Options " GNU ARM Embedded Vi
1at (No

arsion: |(Input the GNLU ARM Embedded version here) I
TrustZone

Project Type: Flat =
Debug Tool: E2 =
Main Clock Frequency (MHz) © N/A
Target MCU: Single-Core MCU -
Debug Generated Code during PIL Simulation
Measure Execution Time
Measurement Method: Performance Funchion =

oK Cancel Help

Figure 2-10. Select ‘FSP Version’ and ‘GNU ARM Embedded Version’

R20UT5268EJ0200 Rev 2.00 Page 21 of 36
Mar.20.26 RENESAS



Embedded Target Quick Start Guide

3. Device

Select ‘Debug Tool’ you are using. You can select simulator for using ‘Simulator’ as Model simulation.
(In case of RA Family devices, only an emulator such as E2 or J-Link is valid selection as ‘Debug tool’.)

= 3

@ Confs DataT g (Active) - o x

IDE Target &2 studio =
Use default IDE Install Directory
IDE Install Directory: C./Renesas/e?_studio/eclipse
Select IDE Install Directory
Workspace Direclory. | Cworkspace_e2studio
Select Workspace Direclory
82 studio Support Area: C./Users) eclipse/com renesas platform_1435879475

Select 2 studio Support Area

IDE Mode: |Create Project =
Device Family. RX -
Device Name: R5F565N4AxFF

Salect Davice Name

Byle Order  Litthe Endian -

Type Replacement

Embedded Target Options Use Smart Configurator
Debug Tool: |E2 =
E2
E2 Lite
COM Port

Measuremen

Buffer Size:

Aboul Embx E1{Serial)
J-Link

OK Cancel Help Apgply

Figure 2-11. Select ‘Debug Tool’

4. Measure Execution Time

Set ‘Measure Execution Time’, if you want to measure simulation time. You can confirm the measured time
in a text file in CS+/e? studio project. (See step 10 in chapter 2.2.6)

Use Smart Conhguralor -
Debug Tool: E2 ik

Main Clock Frequency (MHz) : |0

Debug Generatled Code during PIL Simulation

Code Style
4 I ' Measure Execution Time I

Vernfication

Templates Measurement Method: Performal nct =

Code Placement Buffer Size: | 3000
Data Type Replacemant
| Embedded Target Opti

—‘I About Embedded Target

(a4 Cancel Help Apply

Figure 2-12. Set ‘Measure Execution Time’
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5. Set properties of building and debugging
To enable this mode, please check the [Debug Generated Code during PIL Simulation].

Below figure shows sample about setting on Embedded Target Options GUI:

-
el
= |
Q
Solver DE Target: e2 studio ol
f| - DaaimporsExport Use default IDE Install Directory
Math and Data Types
» Di ys/e?_studio‘eclipse
workspace_e2studio
Ci/Users. eclipse/com renesas platfiorm_1435870475
&2 studio Support Area
o Create Project x>
amily. RX -
& Name: RSFS65NAAXEF
Sebect Device Name
Byte Order. Litthe Endian -
ey Buid Tool: R
| Embedded Target Options | [ | Use Sma
Debug Tool r -
) Code during PIL Simulation I
M ecution Time
Meas: od- F
Buffe:
About Embedded Target
oK Cancel Help Apply

Figure 2-13. Enable ‘Debug Generated Code during PIL Simulation’

When using this function, you cannot measure the execution time. As a result, the [Measure Execution Time]
checkbox is disabled.

6. Hardware Implementation
Confirm that ‘Hardware Implementation’ is set as Renesas and RX.

oard. Determine by Code Generaton system langet file »
| systemn targel file: SCpils IS
N s Ir Renesas = | Davice type: |RX -
Hardware Implementation | » p,
(a].4 Cancel Halp Apply
Figure 2-14. Set ‘Hardware Implementation’
R20UT5268EJ0200 Rev 2.00 Page 23 of 36

Mar.20.26 RENESAS



Embedded Target Quick Start Guide

2.2.4 Generate code from model and run CS+/e? studio
After setting configuration parameters of the model, generate code for CS+/e? studio by ‘Embedded Coder’.

1. Select block to simulate by CS+/e? studio

Select a block in the model which is supposed to simulate in CS+/e? studio.
(Selected block is surrounded by light blue rectangle.)

Figure 2-15. Select a block in the model
2. Input command in MATLAB Command Window

Input ‘ecpils_build’ command provided by Embedded Target in MATLAB Command Window and wait until
CS+/e? studio runs.

When executing ‘ecpils_build’ command, the following operation will be carried out automatically.

— The model file, including the selected Subsystem block, is copied (the destination model file has the
same name as the original model file but "_ecpils" suffix is added).

— The Subsystem block is replaced with the block for PIL sequential execution for the model file to be
copied.

NOTE: Before executing ‘ecpils_build’ command, confirm that CS+/e? studio is terminated.
Confirm that CS+/e? studio icon does not remain in the task tray.

Figure 2-16. Input command
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ia S0 T B+

- £3 Varlable ™ » Analyze Code > — { &3 Community
| = L - .
i e G OO Gendres & Y e () B @reeences o9 @ =
New New New Open (] compae Import Clesn -8 Sove Workspace Fovorkes & Rum and Time Simubnk  Layout (S gopgan  Add-Ons  Help Request Support
Saipt LveScipt ¥ v Data  Data (5 Clear Workspace = v [ Cloir Commands ¥ - - v [ Leam MATLAB
- R

DataTypesshr2016b
Types_ecpis she

ataTypesRef sl
DataTypesRef_top st
ataTypesRef_top_inputm
ataTypesRel top_outputm
DataTypesReference sk

<] Diypel_pbs.mexwtd

DatalTypessh (Simulink Model) ~

Name Vabue

Sx oo

Figure 2-17. MATLAB Error: An error occurs if ‘ecpils_command’ is executed with CS+ is running.

— x

4 Embedded Target Build Err...  — X 4 Embedcded Target Build Error

o E0201 Exit from e2 studio, which has already been started.

o E0201 Exit from CS+, which has already been started.
or

Figure 2-18. Embedded Target Build Error for CS+/e? studio not been terminated.

MATLAB generates code for CS+/e? studio Project, then CS+/e? studio is started and the generated project
is imported automatically.

TCSeroe] “Ta—

Ty 15 Varisble ® » & Analyze Code - | ; &3 Community
@ B PO Qe & B3 . ) T e B D8
i Save Workspace &7 Run and Ti Request Support
New New  MNew Open (| comowe !mport Clean 805 VRorkspK Fovodues | 37 P et Tima Simulink  Layout (Siepah  ADd-Ons  Help — eOUesIUPPOT
Script Lve Soript @ >, Data Data 5 Clear Workspace ¥ - ¢ Oear Commands * - b * L Learn MATLAS
» C b Users b sofigi b Deskiop » DataTypes =
-

bk TR
rert Felder

Name

=]

s DataTypes.sh

() DataTypes.sixs20166
DatalTypes_ecpids six
DataTypesRel she
ataTypesRed top.sh

| DataTypesh input.m
] DataTypesRef top_outputm
DataTypesRelerence sh

] Dtypel_pbsmerwéd

Datalypes she (Simulink Moded)

Name Value

[ ecpits buil. 0

Figure 2-19. Generation CS+/e? studio project in MATLAB
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&3 Dtype1 - €5+ for CC - [Property]
Eile Edit View Project Build Debug Tool Window Help
Rsod JEHS X 0B BE S

- 5 & & Defautuiia

* BB N0 06 @ sac i

- O X
Q@6

S PRVHE 28R 5 Solution List
) Project Tree L % Property

- X

} Q3@

jenuegy prag b

A, CC-RX (Build Teol)
& RX Simulater (Debug Tool)
¥ Program Analyzer {Analyze Tool)
5 [J File
¥ ﬂ Build tool generated files
€] dbsct.c
é__] intprg.c
‘_‘ resetprg.c
'9_] sbri.c
F_] vecttbl.c
8| iodefine.n
b sbrch
'_] stacksct.h
b | typedefineh
b vecth
€] ecpils_main.c
txf model_info.bt
€ | rt_nonfinite.c
€] rGetinf.c
€] rGetNaN.c

€] Fibonacci_PiL.c Output

u ecpils_rhostream.c =
fJ_ xl_interface.c

Figure 2-20. CS+ has started and the generated project is imported by Embedded Target

{8 2_studio_Workspace - Dtypel/src/ecpils_main.c - € studio

%% |® %Debug +| E1 Dtype1 Debug

# & Project Explorer =
Qf v &5 Dtype1 (in e2studio) [Debug] A

é’, & Binaries
& Indudes
& generate
v Bsrc
& Dtypel.c
& ecpils_main.c
& ecpils_rtiostream.c
& rtiostream_utils.c
& xil_data_stream.c
& xil_interface_lib.c
& xil_interface.c
& xil_rtiostream.c
& xilcomms_rtiostream.c
matinc.txt

& model info.txt i

Wiritable

LGy s 98 9 F Oy 0w Hwe

File Edit Source Refactor Navigate Search Project Renesas Views Run Window Help

Brg v 8 w|® .

~ v - e
8 ecpils_main.c &[4 resetprg.c

* Abstract: Wait for next command.

=/

void ecpils_wait()

{
static int i = @;
while(1){
if(ecpils_wait_flag != 1){
i++;
break;
}
}
}
X Uy S § ST Ty vpapl] ey
Smart Insert 32:1:815

Figure 2-21. e? studio has started and the generated project is imported by Embedded Target
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PILS model is generated by copying the original model and replacing the selected block with S-Function
block. (PILS model is named <Original model’s name> + “_ecpils”.)

] I ntic -Mmo-long-long -fwrapw =
single - = ot [ - —
—] Fe—- B X 8 8 LSS er B
N Y - & - Tatde [T SR Replaced to 4
Dot s S-Function Block.
o] singie [l = Siowmen
LY
"E o mu»em nt1e | l B |ouee ol
- v 2 ot nt18 (2)
Workspac - (&~ —_—
. ) 2] double)
e e e o—ww — 2
| ecpls bl 0 - il Rk led —— 3 doutie pncte )
e double)
[ intg Jo PL 3
ol int# (2)

. singhal 2} double |
l)—tl single | » 4
2 donible prsgie (2)
32 o double
—@ J . ? 1
- 2 donitie 32 (2)

Figure 2-22. PILS model: Replace the selected block with S-Function Block
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2.2.5 Set properties of building and debugging of CS+/e? studio

This section describes how to debug generated code from embedded system models during PIL Simulation.
In this, users can use all debugging features offered by CS+/e? studio’s Debug Tools.

1. CS+: Setting IDE properties

When using CS+, before running simulation, you may need to set properties of building and debugging of
CS+. If your model includes variables of ‘double’ data type, you need to set the properties below.

CC-RX (Build Tool): Enable math.h and mathf.h (Library Generate Options — Standard Library)

For using math functions of C libraries, set ‘Enables math.h’ and ‘Enables mathf.h’ properties to ‘Yes’.

[
File Bt View Project Budd Debug Tool Window Help e m
Blot JHS X L O 0 a8 R - G 0 DefstBuid » & B WG LW B W
S S0 E o & T G Sohuticn Lt
ey i p— i
gd:}' A, CC-RX Prpaty a B - %
E P Diyee) (Project” » |l v Mede ~|
H - - g oyl G a ghite sisrcad bbvry Bl & By Ml lopbon change:d 1
iy
- Ty tool LTIy COMbgil B CCiiang=c 1
o Pregium Anabed (Analye Teel Cord g gbon ey ary Cambor] hpad e« SubiJpbon
3 File
Bl Busld tocd generated files
6] deicte
& tgeg.c
€ | resetprge
| shrice
6] vecttbile w
b iodefine
| shrich Selects whether 1 erable machd hCEST ¥
| stachucth Thes comesgonds o the -hesd opteon of ithe libvry gerenstor
b | typedefmek 4
& vacth Common Ootions | CompieOpiomt | AssembleOptions | Lk Options | e Owiget Optess | Uibrary Generate Options | -
€] ecps msinc Ouput %
fuf moded_infio.tt
& | eepals_riovtream
& will imterdncns
& Dtypetc
L_] will_interface_bb.c
6] will data_strearms —
& | sdcormemd,_miostrearm.c o ||\ AR Hessages [ Ficid Bold
& o 3 B Ouipat L)
F1 F@ et Bkt [T Fil Fla 5 fay FE F1Fsbuia Proyect Fil ] ] Fric. ' e
o DECOMNECT
Figure 2-23. Set ‘Enables math.h’ and ‘Enables mathf.h’ properties
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2. e? studio: Setting IDE properties

When using e? studio, before running simulation, you need to set properties of building and debugging of e?
studio. If your model includes variables of ‘double’ data type, you need to set the properties below.

A. Left click the project generated by Embedded Target.
B. Goto ‘C/C++ build >> Tool Settings >> Library Generator >> Standard Library’.
C. For using math functions of standard libraries, check ‘math.h’ and ‘mathf.h’ properties.

1 verkspace - & studie a x
Fie Ede Sowce Feliior Navgete Sewch Promct Remesssiiews Run Window Help
& ©  m |0y 7 Deypet Debug - = e
~ s B Properties for Dtypel o X =
Sy Resource
Opary i M, Window Builders
Shomin PR ~ C/C++ Build Configurstion: | Debug | Active | | | Manage Configurations...
o T Build Variables
e Envirgnment
K Oclete Dekete % Tool Settings ] Tocichain  Device & Build Steps Busld Artifact i Binary Parsers @ Emor Parsers
Soue »  Settings | =
TSR Tmalysis Library configuration (-lang) | CCE9) >
Hename. " ool Chiln Exsray antime: Runtime reutines (-hesd untime]
CiCe General =
oo 1
g Fimject Napuaes » 2 math.h (CB9/CO9): N iation library (-hesd=
: . R Propici Raferncnt v ) Library Generator math.h (CB3/C%): Numerical calculation library (-hesd=math)
il it gt ity I ol Renesas OF o [ mathf h (C83/C95): Mumerical calculation ibrary (float type function) (-head=mathf)
botdFrojc Run/Debug Seftings 2 Standard Library || TTToramr e oo L0 o TE I SO e T TOnerre [ TEseTOaeg
Chon Prajort Tosk Tags = ooy [ stdie.h (C3/C90): Input/Cutput (-head=stdio)
Ratrest L Validstion ~ (22 Optimnizatian [ stadlib.h (CE9/CI9)%: Ganeral purpose Bbeary features (-haad=stdlib)
S 3 Advanced 8 ) ’ SV
i Proja 25 Miscellaneous string.h (C88/C38): String handling cperations (-head=string)
e T B User [Jios (EC++: Input/Output streams (-head=ios)
de —— ~ W Converter [ new (EC+ +: Memory allocation and deallocation routines (-head=new)
sl Configurations » 2 Output [l complec.h (EC+ = : Camplex number cperstions (-head=campiex)
B
ot s & Hex format [istring [EC++): String manipulation eperstions (-headscppstring)
& iy % CRC Operstion )
e * 2 Miscellaneous.
Compure Wah > & User
Fastore treem Local Hter
MSRA-C »
B C/Cen ProjectSeimngs Cute ke
Ranesas C/Ces Projec Settings » s
§ Fum C/C= Code Ansbyr s 10 Comcle e
W Sysiem Eaplores 1o daplay at e
. Command Premet
P Vebdne
Configue v
souce N
| | @ Apply and Close Concel
x
Poew Semart Marts ave being st
3 Chramge St Moo kithatin Bt
wr Dtypel nstalling Senart Manusk 1% -

Figure 2-24. Set ‘Enables math.h’ and ‘Enables mathf.h’ properties
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2.2.6 Run simulation

Before running the simulation, check CS+/e? studio, which is executed in Chapter 2.2.4, is not terminated
and CS+/e? studio properties set in Chapter 2.2.5 are finished. You are ready to run simulation with
Embedded Target.

Note: When Embedded Target is executing simulation, do not execute or operate any other
Windows applications for preventing unexpected errors.

1. Simulink: Open scope block

Scope block in the demo model visualizes the results as real time behavior during simulation. By watching
scope renewal, you can check if the simulation is over.

- @ - ™ L Double click S .
g 'scope' block During simulation, scope
T — show simulated results.
: . @ e e ! |
2] Aouble

2 ot nt6 @)
3 PL 3 4

ll—i-. single Jre
al > |

]

double

*——> ind -

2 doible

= s 2)
0—:- single o 4

[Cinpz |2
H double]| ¢

Figure 2-25. Scope: DataTypes model

2. Simulink: Run model

Run model named ‘<original name>_ecpils’, not the original one. Click run button.

double (2) ) int16 (2) double
> int16 1 >
2 double int16 (2)

: single (2) double
——» single > 2 >
2 double single (2)

T int8 (2) double
» int8 PIL >
2 double int8 (2)

. single (2) double
» single | 4 >
2 double single (2)

% int32 (2) double
»  int32 P »
2 double int32 (2)

Dtypel

Figure 2-26. Run model: ‘DataTypes_ecpils’
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3. MATLAB: Check message

After running the model, you can check messages in MATLAB Command Window, and a confirmation dialog
box is displayed: “Please click the OK button to stop the PIL simulation before the load module has been
download”.

The dialog box is closed automatically after the download completes in CS+/e? studio (Steps 4 to 5 or 6 to 8).
Do not click OK button unless you want to stop the simulation.

+

o cossseson) T
!

S

st e e TS e e

DataTyper she (Samank Mode

Figure 2-27. Run model: ‘DataTypes_ecpils’
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4. CS+: Run ‘Build & Download’

If the message “Please build and download load module..." is displayed in MATLAB Command Window, you
can run ‘Build & Download’ on CS+.
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S USE @ ?‘ Build & Downlcad L |
< Project Trea 4y Rebuld & Download : ==
w &3 Connect to Debug Teol
NI W— ? al 2 il
- ~ ] Upload
= = i Diypel (Project)t
E 8 RSFSSATAACFM (f iy Disconnect et thard libeary Buiid a Rorary fle foption changed)
= A\ [CC-RX (Budd Too)
SR RX Semwlator (Dell || 29 Debug Tool * CCEang=c)
P Program Analyzet (@) Stop Customi heade<SubOptien)
j;sm: i . S
& ool gen . Yes{hoad -math)
e ——— R ] ~
Mo
Yesiheadegdo)
Yestresdendts)
Testhmadustnrg) v
hCEICH).
#ion of the kbrary penesator
wind debug tool state
‘eOptions | AssembleOptions | Link Options | Mex Dutput Options | Library Generate Options -
Save debug tool state »
€ ecpils_main.c — ! 2 x
=} model_info.txt
€] ecpils_riostream.c
€ xil interface.c
& Drypetc
& xil_interface_lb.c
| xil_data_stream.c |
€] xikcomms. o[\ ges (rapiasaid | -
< e | T —
F1 Open Help for. | 2 Ferame FIFird Hext Y Reglace Next FS 5 F6 Build & Downl | F7 Buald Progect 8 lgnore Break o ||| F] SetDelete Bre |FIf Step Over Fl Ssep In 2 Jumg 10 Functo
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5. CS+: Execute simulation

Figure 2-28. Run ‘Build & Download’

After building and downloading the project to target board or simulator, Embedded Target starts and stops
the simulation automatically.
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Figure 2-29. Start and stop simulation: CS+
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6. e? studio: Build a project
When using e? studio IDE, you can build a project by one of the methods below:

Click on the project to set focus and click on “ icon or click on the to set focus and select [Project] - [Build
Project] on menu bar.
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Figure 2-30. Build a project in e? studio

7. e? studio: Launch a Debug mode

When using e2 studio IDE, before running simulation, click the target project in [Project Explorer] panel to set
focus and click [#] icon to launch a debugger session and then download a load module.

A - #
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Dtype1 Cetug [Renesss Simulator Debugging (KX, RLTHH gdb traces

Figure 2-31. Launch in ‘Debug’ mode in e? studio
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8. e? studio: Execute simulation

After building and downloading the project to target board or simulator, Embedded Target starts and

suspends the simulation automatically.
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Figure 2-32. Start and suspend simulation: e? studio
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9. Simulink: Check the simulation results on Scope block

4 Scope

Click ‘Scale

File  Jools Yiew Simulation Help Y“Axis Limlts‘
o eOP® - QT ]EN

Ready Te10.000

Figure 2-33. Scope Block: Click ‘Scale Y-Axis Limits’ button

10. MATLAB: Check execution time of simulation

You can find a text file named ‘<CS+/e? studio Project name>.txt’ in the CS+/e? studio Project. This file
contains the data of measured simulation execution time.

T T =0 8] Be

Measured execution time

- . Double click '<CS+ Project name>.txt' :
. Jx -

Figure 2-34. Check the execution time of simulation

R20UT5268EJ0200 Rev 2.00 Page 35 of 36
Mar.20.26 RENESAS



Embedded Target

Quick Start Guide

Revision History

Description
Rev. Date Page Summary
1.00 Feb. 16. 23 - First Revision
2.00 Mar. 20. 26 - Remove descriptions related with License Key registration

R20UT5268EJ0200 Rev 2.00

Mar.20.26

Re Page 36 of 36
RENESAS




General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

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

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

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

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /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.
4. Handling of unused pins

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

become possible.
5. Clock signals

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

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

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi
(Max.) and Vin (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 ViL (Max.) and Vi (Min.).
7. Prohibition of access to reserved addresses

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

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

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

evaluation test for the given product.
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14.

(Note1)

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

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

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

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

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

(Note2)

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

Trademarks

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

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

(Rev.5.0-1 October 2020)

Contact information

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