REN ESAS Application Note

Embedded Target
Quick Start Guide

Introduction

This document describes how to install Embedded Target (Processor in the Loop Simulation System) and
run demo model.

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

Embedded Target supports customer’'s model-based development by functions in below.
Generation of code for verifying algorithms from Simulink® models.
Automatic generation of ‘Processor in the Loop Simulation System’ environments.
Therefore, customers will be able to do
Verify the functionality of code for target devices and.
Measure the performance of code for target devices.
by using Embedded Target.
Embedded Target has benefits to customers.

Environments for evaluation through PILS 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
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1. General

This document is written based on version 6.04.00 of Embedded Target and RX Family devices.

2. Installation

This chapter describes how to install Embedded Target. Before Embedded Target installation, MATLAB and
either Renesas CS+ or e? studio should be installed. Please see chapter 2.1 ‘Operating Environment’
carefully for checking proper version of MATLAB and CS+/e? studio.

2.1 Operating Environment
This chapter describes the system requirements for Embedded Target.

Hardware environment

— Operating system: Windows 10 64bit, Windows 11 64bit
— Processor : At least 2 GHz or higher

(With support for hyper-threading or multicore CPUs)
— Main memory : 4 GB or more

Software environment
Embedded Target needs MATLAB and MathWorks’ products.
— MATLAB and Simulink products (from The MathWorks, Inc.)

e MATLAB 64-bit R2021a to R2022b
e Simulink 64-bit R2021a to R2022b
e MATLAB Coder 64-bit R2021a to R2022b
e Simulink Coder 64-bit R2021a to R2022b

e Embedded Coder 64-bit R2021a to R2022b
— MEX-file compilers
e MinGW GCC V6.3
e Microsoft Visual C++ 2013 Professional
e Microsoft Visual C++ 2015 Professional
e Microsoft Visual C++ 2017 Product family (for MATLAB R2021b, R2022a, R2022b)
e Microsoft Visual C++ 2019 Product family (for MATLAB R2021b, R2022a, R2022b)
e Microsoft Visual C++ 2022 Product family (for MATLAB R2022a, R2022b)
For detail, see MathWorks, Inc. web page in below URL.
https://www.mathworks.com/support/requirements/previous-releases.html
— IDE (from Renesas Electronics)

o CS+ Vv8.07.00 to vV8.09.00
e e?studio 2022-04 to 2023-01
— Building environment (for generating a load module)

e For RX family : CC-RX Included with CS+ V8.07.00 or later  (from Renesas Electronics)
Installed along with e? studio

e For RL78 family : CC-RL Included with CS+ V8.07.00 or later  (from Renesas Electronics)
Installed along with e? studio

e For RA family : gcc compiler for ARM Embedded (9.3.1.20200408 or higher)

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 that the installation folder is changed to other than the
folder for UAC (user account control). Depending on the version of MATLAB in using, if the installation
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folder is other than the folder for UAC such as ‘<system drive>:\Program Files’ (ex) C:\Program
Files\MATLAB\R2022b) , a problem such that MEX cannot be built or the MATLAB path cannot be
saved may occur.

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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2.2 Set up the interlinked environment

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

221 MATLAB
(1) Check the installation path of your MATLAB environment

When installing MATLAB, it is recommended that the installation folder is changed to other than 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

(2) Confirm that a compiler for use by MATLAB/Simulink is installed. For details, please check chapter 2.1
‘Operating Environment’.

222 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

(3]

C5+ for CC V8.09.00 [12 Dec 2022)
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Figure 2-1. Install CS+: Select ‘Tools for RX family’
R20UT5268EJ0100 Rev 1.00 Page 5 of 34

Feb.16.23 RENESAS



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

Embedded Target Quick Start Guide

(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].

IS Startup and Exit General - Startup and Exit
PR
% Ei?::;‘rcj‘;mw [ Open the One-point Advice dialog box at CS+ startup
3] External Tools ] Open the Splash window at CS+ startup
2 Project
3] Build [] Losd the last project at CS+ startup
{3 Debug
@ Smart Browser I E4 Reduce startup time by enabling rapid startup I
{0} Smart Manual
3] Network
{&] Python Conscle
€3 Update 5[] General
Text Editor ] ‘General - Build
| Startup and Exit
| ey -
5 [ Others % E::'::Lt:fd't“ Enable Rapid Build i [[] Observe registered files changing
5 C
3] User Information 3] Exernal Tools [] Show dependency files in project tree
] Output quality report file when build is successful
—— [ Stop build when the number of error exceed the limit
e ‘-, ;"" ;':‘7“7' ] Skip build when the dependent pesjects has build errers
Settngs (L Smart Manual
3] Network Timing of updating dependencies At the first build v
[ Python Console o b &
ﬁ? Update utput destination of the result of updating dependencies: No output v
1 Tim Editor [ Enable parallel build among projects
General / Debug
ol Encoqu = Use compiler for updating dependencies to increase accuracy over speed of
5 [ Others analysis when the funchonality is available

3] User Information

Initialize Seitings

insaize Al Settings Cancel Aosty Help

Figure 2-2. 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+ statap
These sedtings are enabled at the next starup

* You can never uncheck a check box of the grayout plugn that is required by the C5+. Also. on the [Basic Function]tab. R is
recommended that the checkbaxes of the plug-n for the target microcortrolier of the development are not cleared

Basic Function Addtional Function

Module Name Description

%] :JEode Generator Plugin Plugin to generate the device driver automatically for VB850, 7BKD, 73KDR, F
E‘JCodeG-encraor Plug-in for RHB50 Plugn to generate the device driver automatically and to view the device co
:JEDde‘&erﬂmPn\.%w?\gﬂ Plugin to generate the device driver automatically and to view the device co
E-,r{)emq(.mmlehnm DebugConsole plug-n 1o support wsing standaed 11O

E?ironﬁ!honmeeP\.;gﬂ k is a console where the lronPython commands and the C5+ enhanced feat

SaPn or anfo

%] &* Program Analyzer Plugn Plugn to analyze program

[ (g Quick and Effective tool soktion - QE  Plugin for application development that contains useful tocls

1 5 Stack Usage Tracer Uity 1o display and adpst stack usage of each functions

1 &3 Update Manager Plugin Plugin to communicale wih CS+ Lipdate Manager

< »

e

Figure 2-3. CS+ Setting: Enable ‘IronPython Console Plug-in’ at Plug-in Manager

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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2.2.3 e?studio
(1) Install e? studio including target family tools
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

stall f| &

— Renesas e” studio 2023-01 Setup .QENESAS
=> Curre

Install f

" (3) Welcome ° Install directory ready "
-

Install Location: CARenesas'

= Cancg
[Change_] ? studi 2 ’?
0 Renesas e” studio 2023-01 Setup - ENESAS

Prerequisite software rea« Select the device families you wish to install suppont for
To install:

« Microsoft Visual C+# 2 Welcome = w RA

* Microsoft Visual C++ 2 @ Deice Farmllles e Build, Debua & Code Generation support for Renesas RA devices

* Microsoft Visual C++ 2 r mu

=
Change prevequisites to ins iRz Build, Debua & Code Generation suppart for Renesas RZ devices
| Internet connection avail: = nl__,;.\ RL78
Build, Debuq & Code Generation support for Renesas RL78 devices
Change Proxy Settings
| = )] g
= (mm RX

Ready to install FIX uild, Debua & Code Generation support for Renesas RX devices
Prerequisite software to ins = W RHE50

* Microsoft Visual C+ + 2 RHBS0 1040 support for Renesas RHE50 devices

« Microsoft Visual Ce+ 2 ﬁﬂm RE

i =]

ERRIDRLENE (M G2 e Build & Debug support for Renesas RE devices

Snftwars tr install [FlRenESAS Synergy

Build, Debuq & Code Generation support for Renesas Synerqy devices

202301061733 User: All Users = @idialog % L
sneemimem  Build & Debua support for Renesas DA devices

Sebect All

V202301061733 User: All Users < Back i Cancel

Figure 2-4. 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 have
been specified as below:
- Start e? studio, then click [About e2 studio] in the [Help] menu.
- In [About e? 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

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

Parts Co
e All right o

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

¥ studi
e studio support area: file:
eclipses L pport area: file
e studio download area: filey/C:/User

& studil
and CD1

Source «
from wy
see hitp
and htty

d@%hq_l-- he il e A AR Al  BR Al | -

? Installation Details

Figure 2-5. Confirm e? studio environment: ‘e? studio support area’
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When ‘e? studio support area’ folder is opened, confirm if the folder ‘Utilities’ and its subfolder
‘integration_service’ are created.

v 5 | CAUsers\MyPC\.eclipse\com.renesas.platform_1435879475 = m] X
Home  Share  View (]

- v 4 1 « edipse > comurenesas.platform 1435879475 ~ U | Search comurenesas.platform._.. 2
Witilitiac! Date modified Type
Open 'Utilities' folder skl e
P10 C:\Users\MyPC\.edlipse\com.renesas.platform_1435879475\Utilities - a X
m Desktop “ Home  Share  View 0.
# Documents v 4 1 « comrenesas.platform 1435879475 > Utilities v O | Search Utilties r |
& Downloads x ~ L
» Music = My PC: RI210260 Name A 7 IC:\Users\MyP(\.eclipse\com.lenesns.platlolmdeSBTBd?S\Util‘tlies\integval»on,service I - O X
= Pictures » 3D Objects arm-re Home  Share  View ®
B Videos m Desktop carl « « 4 1 « Utilties > integration service > v ©  Search integration service r
= 2 Documents pe ~
2.9 (C) Windows ~ in i iy
He) & D I integration service I = My PC: RI210260 Hame Date mocified Type
otk » Music < 5 3D Objects csplus a \ Fiefold
< ile folde
v | R B Desktop eserver le fol
4items 1 item selacted ) Documents | e2studio.py PY File
(> 2 14 % Eaat & Downloads
(2) Confirm that 'integration_service
. = » Music
folder is generated % i
B Videos
33items 1 item selected
£ (C) Windows
@ Network
v £ ) >
3 items -

Figure 2-6. Confirm e? studio environment: ‘integration_service’ folder is created

Quit e? studio (restarting of e? studio is then requested, but it is not necessary).
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23

Install Embedded Target

This chapter describes the installation of Embedded Target.

Note 1: To use Embedded Target, you need a license key of Embedded Target. Please contact the
Renesas Electronics distributor or sales representative in your area for the license key.

Note 2:

2.31

To activate Embedded Target, you need Renesas License Manager for registering license key
of Embedded Target. If you installed CS+ or e? studio, Renesas License Manager is already
installed because it is included in CS+ or e? studio installer.

If Renesas License Manager is not installed although CS+ or e? studio is installed (such as e?
studio installer for RA FSP), please download and install Renesas License Manager (V2.06.00
is latest version on Feb 2023.) from the URL below,

https://www.renesas.com/us/en/document/ucm/license-manager-v20600

and refer to its manual below for installation.
https://www.renesas.com/document/rin/license-manager-v20600-release-note

Run setup file

Execute the installer package, Renesas Embedded_Target_<version information>_Setup.exe and
specify the installation folder in response to the displayed message.

Ghoose Gomponen iy

Chocds wiech festuned of Embedded Target v, 0400
o irestad

RENESAS

Chach g comporenis you mant 1o ratel s urcheck S comporents you GOt mant o
matal. Chck Mex? ko conbrue

Select components to instal ¥ Common padusge

| Ol Sew for MATLAB

Choove insisl Loosios

Choose T foider n whch 1o retal Esbedded Target Vi 04.00

S will ratad Embedced Tanget vE.04.00 n S §

Frolien
folder, ik Bromee and select another folder, Chak Instal i 5

ey Boicler
"0 start the ratalabon.

RENESAS

Tig natall i & ciffprend

Destrnaton Folder

Carwiin_Evbadded_Tarjel¥

Browee

Soace required: 485 M8

o feguned: 4.5 ME
Spece avadable: 34402 6B

Iretad Cancel

Figure 2-7. Run setup file: Select components and destination folder

Select the folder where the MATLAB communications library is to be installed and complete the
installation.

Choose Install Location

DLL files for MATLAB.

Choose the folder in which to instal Embedded Target V6.04.00

Setup wil install Embedded Target v6.04.00 DLL files for MATLAB in the following folder. To
install in a different folder, dick Browse and select another folder. Chick Instal to start the

installation.

Destination Folder

C:¥Program Fles¥MATLABYR 2022b¥

Space required: 4.1 M8
Space avalable: 327.1G8

Install

RENESAS

Figure 2-8. Run setup file: Select folder of MATLAB
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2.3.2 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.

The windows system environment variable can be modified by opening [System - searching for
‘environment variables'].

ComputnrMama  Hardwars Aancod. System Prolscticn Femels

s

Ermmurment Varaties
&3 Edit the system environment
variables

B3 Edit environment variables for your
account

= :r_..@-,“

1o make mos! of thess changes
Pirtamne
Visushuftects, procemsscr sctadulieg. memcry g, il whial oy
Sattngs.
Usex Proties
Doeskiog: satings e 1o your sign
Settngs.
Startup and Recowey
" Systim statu, syshisn Lakan, 30 debugepng Rl
Sattrngs.
environment

e varlables for scitgy

Move U

% I— e G

[J Motifications & actions e
Echit bt

D Focus assist

@ Power & sleep

= Storage il Vakse ! ~

CWrconsystem X2.C\Winadoows:C\Windoes | Sys em 32\ Whe.

q (3 Tablet RCHTECTURE AMDEA

Hi Multitasking

&1 Projecting to this PC

Figure 2-9. Window’s environment variable ‘Path’: Add <MATLAB installation folder>/ bin/win64

2.3.3 Add license key to Renesas License Manager

@D Start License Manager which is installed along with CS+ or e2 studio from the [Start] menu of
Windows, select [Programs] -> [Renesas Electronics Utilities] -> [Renesas License Manager], then
click “Add license” button.

@ Enter the license key.

® When click the added license name, license information such as expiration date is displayed.

{83 License Manager - X |&3 License Manager - x
(@ Start the License Manager
and click ‘Add license’

Add License

Node Locked License

T Embedded Target for RX| Node Locked Licanse
Agd licenss

Bemove license

Floatine License @ Click Iicense item and Floating Licerise ‘
' check license information ——

Add following License keys
I W—W—W—W—WI I Add I

Ganeel

Embedded Target |y Refresh
(@ Enter the license key I
Help
t;ﬁf: :ax;ha:j-”mogms\m e r— 772472020 90000 AM about
Quit Qi

Figure 2-10. Renesas License Manager: Add license key and check license information

If CS+ or e? studio is not installed, please see chapter 2.2 ‘Set up the interlinked environment’.
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2.4 Set up MATLAB environment
After installation of Embedded Target, you need to set up MATLAB environment properties.

2.41 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

HOME BB umenta
f = Variable ¥ » y Anshyze Code - = &4 Community
=2 m G O Gredres o8 WY = Ly ¥ 2 [ oriees B @ .
s New New Open [{Jcompae Import Cean iy Save Workspace o - S . 'M Add-Ons  Help 2 Request Support
Script Live Soipt > s Data  Data F Clear Workspace ™ @j Click "set Path' - - » &l Leam MATLAS

FILE VARIABLE
P EE o Users togaka

(o @ click 'add Folder'

SIMLILINK ENVIRONMEN RESOURCES
-

to support products interfaced to MathWorks
All changes take effect immg

MATLAB search path: 4
Add Folder... CAUsers\soltgh Documents\MATLAB

nwv'a restricted use license aoresment.

Adid with Subfioldars... CA\Prasgram Files\MATLABR 2022 loolbox\matlsbladdon 4 w ?I « Local Disk [C) 3 Renesas_ Embedded Target 3 VEO4.00 5 ot I v W

CAProgram Files\MATLASVR202 2t toolboxmatlabiaddon
CAProgram Files\MATLABVR2022E toolboxmatlsb\addon  Grganize = Mew folder
CAProgram Files\MATLABNR202 2bh toolbondmatiabiadd on

CA\Program Files\MATLABV2022 b\ tookbodymatisbladdon @y OreDrive " Name st modifind
CAPrograrm Files\MATLABYR 2022\t oelbaxmatlab\sddon
C\Program Filas\MATLABR 2022 b\ toolbo,matiablsddon W This PC phagins

Move 1o Top CA\Program Files\MATLABVR202Z\toolboxmatlabl\addon

P 30 Objects
CAProgram Files\MATLABVR 20226 toolbon\mattabiaddon

CAProgram FileMATLABVR 2022t toolbonmatlabi addon B Desktop = -
C4\Program Files\MATLABVR2022B\taolbonatisb sddres # Documants @ select the installation folder of
shaa Rt 1 R 202 20 odb o matkab sdd res

bR2022t toolboximatisthappeo % Dowmloace Embedded Target
NR202Z B\ toolbo,matisk sppde I Music
CAProg ATLABR 2022 b\ oolbomatlabl appde

C\Prograrm File ATLABR202 b\ toolbomatlablappde Folder: | at
CA\Program Files\MATLABNR 202 20\ oofbonmatiablappda

CA\Program Files\MATLAIR2022 b toolbormatisb\appde

Rarmave < = >

@ save and Close

I Save Close I Revert Deefaistt Help

Ready

q
Cil I |

Figure 2-11. MATLAB: Add folder path to ‘Set Path’
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2.4.2 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]

4

o o cessoaasion SIS o |
t, Variable ¥ % & Analyze Code - - ¢ &3 Community

=3 1 QA O [rodrles | oy WY 27 Ly | i H @rrefrenes G D " :

New New  New Open [ compare Import Clean N W Favorlles & Pun and Time Simalink | Layout (5 ot pathy  Add-Ons  Help — pagues Sorpat

Seript  Live Seript A4 b Data Data [ Clear Workspace ¥ - & Clear Commands ¥ - - * Lol Leamn MATLAB

1 VARIABLE CoD SIMULINE ENVIRONMENT RESOURK =
<@ EF T » G v Users b softgi ¥ Desktop ¥ DataTypes - 0
Current Folder ®  Command Window ¥
MName =

"3 DataTypes.six

B DataTypes.sher2016b

%3l DataTypesRef sl

& DaaTypesRed top.sk

* DataTypesRef_top_inputm
# DataTypesRel_top_output.m
'5_\ DataTypesReference.sh: To choose a different language, select one from the following:
2] Dtypel_pbs.mexwtd Eia +

& 'MinGWEd Compiler (C)' for © language compilation.

Details
Workspace

Name Valse

Figure 2-12. 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.

a
=l heemcion SIS
- .

e £, Variable ¥ » L& Analyze Code . (2 &% Community
(£ M LA T Drndrles | 8 WY T e L] 0 @ proference: | S8 | @ .
New i New Open Gl compate import Clean g Save Workspace Favorites & Run and Time Simulink | Layout 5 set Path add-ons | Help = Request Support
Soipt Live Saipt ¥ i Data Data (G Clear Workspace ¥ - | Clear Commands | ¥ - hd * [ Leamn MATLAB
VARIABLE C ESOUF =
= At P COb Users b + Desktop * DataTypes T
Current Foldes 0 1| oo aened Wil e o
4
Mam =

[ ——r—
i DataTypes.she i

[8] DataTypes.sher2016t P
" DataTypesRef sl
"4l DataTypesRef top.ske W FiTeR
%) DataTypesRef top_ing
#) DataTypesRef top_ou

% DataTyp 53 pequrs
2] Dtypel_pbs.mexwé4 MATLAB Support for MinGW-w64 C/C++ Compliler by (ks Supporied Complers 0
=D e
Mi“Gw'wE ‘ ! he MInGW-whd C
Details
Workspace
Mame - Value
Ready

Figure 2-13. MATLAB: Install ‘MinGW64 Compiler’

For detail, see Mathworks web page in below URL.
https://www.mathworks.com/support/requirements/previous-releases.htmi
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2.4.3 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]

4
B e 10 EI—S +
T 5+ L& Analyze Code > - . ¢ % Commumnity
& [] D @ Preferences ‘\.ﬁ @

£l Variable >
 Request Support

- L
x| LA W Drandries 8 WY X =,
New New New Open L Compwe Import Cian B soveWorkspace o § Run and Time Simlnk | Loyout Sisupaty  Add-Ows  Help
Script  Live Script ™ sl (= Data Data 5 Clear Workspace = - i Clear Commands * > = v [l Learn MATLAB
FILE v ODE EN =
fHA ¥ Cb Users ¢ ¥ Desktop * DataTypes - p
Current Folder ¥ Command " &
Name
*a DataTypes.sh Support Li e —- for interfaced to MathWorks
BDalaTypus.slx.rED‘-Gb software under terms specified in yo ae license agreement.
% DotaTypesef.she
*a DataTypesRef_top.sh et
* DataTypesRef_top_inputm figqured to use 'MinGW64 Compiler (C)' for © la ation.
‘J DataTypesRef_top_outputm
a different language, select from th

*a DataTypesReference sk
#] Diypel_pbs mexwsd

Details
Workspace

Name Value

Figure 2-13. MATLAB: Run ‘regmatlabserver’
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2.4.4 Add MinGW path to Windows’ environment variables

If MinGW is used as MEX-file compiler on MATLAB, add the path <ProgramData folder of MATLAB e.g.
C:\ProgramData\MATLAB\SupportPackages\R2022b>/3P.instrsetimingw_w64.instrset\bin to the
beginning of the variable values of the Windows system environment variable ‘Path’, then restart
Windows. The windows system environment variable can be modified by opening [System - searching

for 'environment variables'].

C\Program Files\MATLAB\R2022b\bin\winb4

ChProgramData\MATLAE\SupportPackages\R2022b\3P.instrset\mi... I

ChProgramUata\LLVIM Tor kenesas KL/E TUOL0.202205bin
CA\ProgramData\GCC for Renesas RX 8.3.0.202202-GNURX-ELF\rx-e...

%SystemRoot¥\systemn32

%SystemRootd

%SysternRoot¥System32\Whem
%SYSTEMROOTH:ASystem 32\ WindowsPowerShellw1.00
HSYSTEMROOT\System 32\ OpenSSHY,

C\Program Files\MATLAB\R2022b\bin

OK

Mew

Edit

Browse...

Delete

Maowe Up

Move Down

Edit text...

Cancel

Figure 2-14. Set Path Dialog Box
Figure 2-9. Window’s environment variable ‘Path’:

Add < ProgramData folder of MATLAB >/3P.instrset\imingw_w64.instrset\bin
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2.5 Uninstalling Embedded Target
Proceed as follows to uninstall Embedded Target.

Quick Start Guide

1. Start MATLAB® and remove the <Embedded Target installation folder>\<version information>\et folder

using the Set Path dialog box.

4\ Set Path

All changes take effect immediately.

Add Folder...

Add with Subfolders...

Move to Top
Move Up
Move Down

Move to Bottom

Remove

MATLAB search path:

C\Program Files\MATLAB\R2022b\toolbox\matlab\addon_enable_disable_managementy
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\Pragram Files\MATLAB\R2022b\taolbox\matlab\addons\supportpackages
C:\Program Files\MATLAB\R2022b\toolbox\matlab\addons_commaon\matlab

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

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 b
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:\Program Files\MATLAB\R2022b\toolbox\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 .,

< >

Save Close Revert Default Help

Figure 2-14. Set Path Dialog Box

2. Run "Uninst_Embedded_Target_V6.04.00.exe" located in <Embedded Target installation folder>.

Renesas_Embedded_Target v [&)] 2 Renesas_Embedded_TargetMi& 5=
E=T) EirHer EE
V6.03.00 2022/12/07 11:51 TrAll J# T -

V6.04.00
(@ Uninst_Embedded_Target_V6.03.00.exe
(@ Uninst_Embedded_Target V6.04.00.exe

2022/12/07 11:51

2022/12/28 17:13

71 AN -
FIVT-23y

FIVT-y3y

Figure 2-15. Uninst_Embedded_Target_V6.04.00.exe

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

MATLAB > R2022b > bin > wing4 v @] 2 wins4iEsE

E=X] EFAss &3 ]
[% update_installerexe 2022/09/22 16:09 DL ESTEV]

[#5] yupdate_classpath_generatorexe 2022/08/05 13:39 FIUT-v3y

(# Uninst_Embedded_Target_Dll.exe 2022/12/28 17:13 FTVT-v3y

8 supportSoftwarelnstallerexe 2022/09/22 16:29 FUT-v3y

[55 sldiff_java_lightweightDiffExec.exe 2022/09/23 13:04 FIUT—23Yy

Figure 2-16. Uninst_Embedded_Target_Dll.exe
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3. Run Embedded Target

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

3.1 Overview

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

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

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

(2) Generate C source file [PIL Model]

(4) PIL simulation

(3) Control IDE

Add Csource file

Set property

Generate load module
Select debug tool
Download

Tyl

2 studio

e — o — ————— —

1 (5) Generate execution time result

ii (Optional)

Figure 3-1. Flow of Processing for Generation of Test Environment
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3.2 Run Demo model

This chapter describes how to run Embedded Target with ‘DataTypes’ demo model. If Embedded Target
folder does not include any demo model for Simulink, please contact support team of Embedded Target to get
this demo model.

3.2.1 DataTypes model

This simple demo model implements the data type conversion and data value multiplication for the output of
sine wave block.

3.2.2 Run MATLAB and load DataTypes model
Run MATLAB by double-clicking Simulink model file. (Loading model file on Simulink might take time.)

N - °
— . I + This PC 5 Dasktop 3 Datalypes I v U
o Cuick access - Double Click
W Desktog i
& Dowricads > ' o
¥ Docsments
P l—_hj ioCse=E0e] : B+ e
capture B B 0 gause & O L Varlable = ﬁ o Analyze Code = B @rvivee B @ .Zu ersanity
P Music Mew Mew  New Open ([ compare Impont Clasn - SoveWorlsy Faveres DAL " foh dd-Ons  Help = ™
B videos v Sipt LiveScipt ¥ - Data  Dats :‘/..:_'(Nr Workspace ¥ Panded DataTypes = » [ Learn MATLAB .
TG} ¥ Users b softgi b Desidop b DataTypes Model on Simulink 2
slcher L )
Mame
" DataTypes.sh
[#) DetaTypes.sixraotes
% DataTypesFef sh
% DataTypeskef topsh How ianal
) DataTypesRel top inputm a0 ik il Table W Fast Restart
#) DutaTypesRef top_cutputm ' it
* DistaTypesReference.sh
] Dtypet_pbe mes wid DelaTypes
& | [FaloataTypes » =
@ )
o -ﬁ-U|»o— a-| intl6 1 >
DataTypesshx (Simulink Mode] ~ | =% 4 m 2 2 -
! Ed
Harme Value - e
- :
L. o
LB
B Dtypet
Ready 107% odes
Figure 3-2. Run MATLAB with Datatypes model
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Embedded Target Quick Start Guide

3.2.3 Model Configurations for CS+/e? studio

For generating right C/C++ codes from model file and linking between MATLAB and CS+/e?, user need to set
‘Model Configuration Parameters’. Open ‘Model Configuration Parameters’ by clicking the gear icon.

SIMULATION DEBUG MODELING
@ & - i Stop Time | 10 =)
13l Compare = Nosmal = o
Model ormal Run
« MW Envi -

Model = | ® Fast Restart >

. DetaTypes

@ |[%a|DataTypes »

| n

{21

4 J“llmJ 1 >

fad

&= 2 >
3 >

>
| :
-
-
Dtypel
»
Ready 177%

ode5

Figure 3-3. Open ‘Model Configuration Parameters’

Select ‘Code Generation’ and set ‘ecpils.tic’ 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 1: If you can’t see ‘ecpils.tic’, refer to chapter 2.4.1 ‘Register path information of the Environment
Target’.

NOTE 2: If you can’t set ‘ecpils.tic’ or save configuration, refer to chapter 2.3.3 ‘Add license key to
Renesas License Manager’ and confirm that license key is added.

]
Q

Solver Target selection

Data Import/Export :

Math and Data Types System target file: ecpils.tlc

» Diagnostics Description: ﬂ.l

Hardware Implementation Shared coder dictionSystem Target File: Description: Set up..

Model Referencing e AUTOSAR

Simulation Target Languege: Otaear ive.tlc AUTOSAR Adaptive M

iz
v Code Generation Language standard: ils.t Embedded Target 1 =
Opfimization TR Embedded Coder
Create Visual C/C++ Soly

Report Build process En ded Coder (host-bas
Comments
Identifiers
Custom Code
Interface
Code Style
Werification
Templates Template makefile Cancel Help Apply
Code Placement 7
Data Type Replacement . Select 'ecpils.tlc’ file as
Embedded Target Options ‘System target file*

Coverage Code generation objectives

Prioritized objectives: Unspecified Set Objectives... -
OK Cancel Help Apply
. ¢ " . M
Figure 3-4. Open ‘Model Configuration Parameters
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Select ‘Embedded Target Options’ and complete the setup process below.

(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.

Q
-

Solver
Data Import/Export

Math and Data Types

» Diagnostics

Hardware Implementation

Model Refarencing
Simulation Target
v Code Generation
Optimization
Report

Cor

ents

Custom Code
Interface
Code Style
Verification
Templates

Code Placement

Data T Reaplacement

IDE Target: CS+

IDE Install Directory: | C:/Program Files (xB6)Renesas Electronics/C5+/CC

Use default IDE Install Directory

Select IDE Install Directory

& Select Folder to Open x
-~ . « Program Files (xB85) » Renesas Electronics » CS+ » CC » v O »p
Organize = New folder - @
*  Name ’ Date modified
# Quick sccess
AdviceContents
Desktey *
- e BuildTools
& Downloads e
%) Documents o CC-RL
&= Pictures * CC-RX
leuwada * CommonLibraries
= DebugTools
t Options = 9
DEMO Device
Documents

Emulator Ltilitie
EmulatorUtilities
temp

Help
o OneDrrve n

ja-p
3 This PC ol

. foz Dlimine
Folder: | CC
| Select Folder Cancel
About Embedded Target
oK Canced Help

Agply

Figure 3-5. 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.
@
Q
Solver IDE Target: &2 studio -
| -
Data Impart/Expon IDE Install Directory: C:/Renesas/e2 studio/eclipse
Math and Data Types e —
» Diagnostics Use default IDE Install Directory
Hardware Implementation Select IDE Install Directory
Model Referencing . e T
Simulation Target Waorkspace Directory: C:/Users! le2_studio/workspace
* Code Generation Select Workspace Directory
Optimization a2 studio Support Area: C:/Users/ ".eclipse/com.renesas.platform_1435879475
Report
Comments Select e2 studio Support Area
Identifiers IDE Mode: Create Project 0
Custom Code
Template Project: C:/Users/sofigife2 siludio/workspacefiemplate
Interface
Code Style Select Template Project
Verification Device Family: RX -
Templates - -
Byte Order: LittlieEndian =

Code Placement

Data Type Replacement

Embedded Target Options
Coverage

Build Tool: F s Compiler

Device Name: RSFS66TAAxFM
Select Device Name

Vlmebabo Pimssionm | ind

OK Cancel

Help

Figure 3-6. 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 area”.

Renesas e’ studio

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

Parts Co
e All right e

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

e studii
eclipses | e studio support area: file:/(
e studio download area: i

e? studii
and CD1

Source «
from wy
see htip
and httg

Close

d@'%h?-u-ﬂ-rﬁvvv-w-

@ Installation Details

Figure 3-7. Confirm ‘e2 studio Support Area’

(2) Device
Select ‘Device Series’ and ‘Device Name’ you are using.

SIMULATION

bl Find = — = ol g — 1 A Sinn Tima | 10 | e Y

| 43 Configuration Pasameters: DataTypes/Configueation [Active) - [m] x

) IDE Mode: Create Project o - -
ImporExpont
Q Types SeRc 8 device belw
= RSFSEOTAARFM ~
s ki hrederankaion "
| Hardware Implementation ® RSFSEETAMFN i
= DAL Famencid ooty I
Simulation Target W RSFSEETARRFL
& ® REFSEGTABMP
W REFSEETAERFF
B Optirnization  RSFS66TAEFH
i Rapont ol iaia - RSFSE6TAERFM
. - W RSFSEETAERFN
armmen Sedect Davice Name
Commonts - RSFSGOTABP
Identifiers Update Dovice Lst W REFSEETARFL
Custom Coda W RSFSEETAFFP
T Debug Tool: | Simulator S RSFSSETEACE -
iniaraco ™ REFSEETEALFH
Code Style Main Ciock Frequency (MHz) : MN/A ™ RSFSGETEAFM
Verification
e Jebug Generated Code during PIL Simudation
emplatos
Code Placement « | Measure Exacution Time b
Rala Ligs Sepacenan Measurement Method: Performance Function Canced =
I Embedded Target Options I
~ Check Available Fealures
Coverage
- About Embedded Target
-
B
3 OK Cancel Help Apply
» ~
Readly 177% odel

Figure 3-8. Select ‘Device Series’ and ‘Device Name’
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(3) Debug Tool
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’.)

SIMULATION ORMA APFS SUBSYSTEM BLOCK
(:,) A Find = = p— aza Y == — = 5 SiaoTima | 30 L
[ i Configuration Parameters: DataTypes/Configuration (Active) : ) %
Mode
\—n'i'- - |
E | Q
{ IDE Mode: Create Project = -
& [ai0a Data ImpoVExport -
Math and Data Types Templale Project: Cuserfiemplate.miy
@ * Diagnostics Selact Template Project
3 Hardware Implomeantation Devica Family: |RX =
Modal Referencing
= Simulation Targat Byle Order: |LitteEndian =
&g ¥ Code Generation Build Tool: Renes: =
- Optmization - =
- Raport Device Name: RSFS66TAAXFM
J Comments Select Device Nama
idantilers Update Device List
Cuslom Code
Interface [Debug Took: | Simulator =
Code Style Main Clock F EEL' §
Vorification g
% Debug G ComPort
S e J A
Codo Placement Lo hiaasue -
...... !,
e Tvpo Repcement Measuremar E20Sarial
Embedded Target Options e EZ_Emulator
~ Chsck Aval e
Coveraga EtJiag
= About Emb E1Sedial
= J-Link
-+
OK Cancel Help Apply
=
Ready 177% odeS

Figure 3-9. 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 chapter 3.2.6 (10))

Q

Comments = Update Device List =

Identifiers Debug Tool: |Simulator -
| Custom Code )
| \kirfacs Main Clock Frequency (MHz) : N/A

Code Style Debug Generated Code during PIL Simulation
| Verification I +| Measure Execution Time I
| Templates

. [PerBmmancs Fonchon.
| Code Placement Measurement Method: Performance Functic -
| Data Type Replacement Check Available Features
I Embedded Target Opfi... I About Embedded Target
Coverage -
OK Cancel Help Apply

Figure 3-10. 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].
Bellow figure shows sample of setting on Embedded Target Options GUI:

Q

Salvar Workspace Directory:
Data Import/Export

rkspace Direclony

ipport Area: C:l

Hardware Implementation Select e2 studio Support Area
Maode cing
Simulation Target

v Code Generation

Optimization
Repart
Comments

IDE Moda

Project -

d 8 Byte Order; LitleEndian -

Build Tool: Renesa *

Code Style Device Nama: R5F566TAAxFM
Verification Select Davice Name
Update Device List

Debug Tool:  Simulato: =

Frequency (MHz) : b
I +| Debug Ge

ad Code during PIL Simulation |

Time

Check Available Features

About Embedded Target

oK Cance Help Apply

Figure 3-11. 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.

Solver Hardware board: Determine by Code Generation system target file -
Data Import/Export
Math and Data Types

| ' » Diagnostics IDc:-.-lcc vendor: Renesas » | Device type: RX -I
I Hardwarelmplenwn@on | » Device details

Model Referencing
Simulation Target

Code Generation system target file: ecpils tic

| ' * Code Generation
| Optimization
Report
Comments
Identifiers
Custom Code
Interface
Code Style
Verification
Templates
Code Placement
Data Type Replacement
Embedded Target Options
Coverage

oK Cancel Help Apply

Figure 3-12. Set ‘Hardware Implementation’
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3.2.4 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.)

FORMAT

DataTypes
® [FaDataTypes b

h 4

f7>{ int16 1 1
. »2 2 N
Dtypel

Ready 177% odes

AEum®

h 4

h 4

2 E

()

Figure 3-13. Select a block in the model

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 3-14. Input command
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4

gEnm - - coasescoon

Bl 4 -]

[zt I L ™ () Find Files L?_ = Variable » ’.' L& Analyze Code ‘Tl : @ Pref - L% (7) &3 Community
New  New New Open ({5 compare Import Clean Pl ke e cpimce Favorites & and Time Simulink  Layout (S serpan  Add-Ons  Halp —‘> Reguest Support
Script  Live Script ™ - Data Data & Clear Workspace * w L&# Clear Commands * bt = ¥ L leam MATLAB
FILE /| SIMLILINK 3 -~
<+ Oa » C: » Users » softgi » Desktop » DataTypes Y
o ¥ " ¥
Name 1d Reason i
+ecpils
- neration informati file does not
= DataTypes.six
(8] DataTypes.shes2016b 0of 1 (0 models already up to date)

"a DataTypes_ecpils.she
& DataTypesRef.sh

*a DataTypesRef topshx

‘J DataTypesRef_top_inputm
%] DataTypesRef_top_outputm
" DataTypesReference.she

#] Diypel_pbs.mexwsa

2 11.31s

DataTypes.ske (Simulink Modef) =~ Error in sibi

Narne

WValue

S

sunny

Figure 3-15. MATLAB Error: An error occurs if

‘ecpils_command’ is executed with CS+ running.

4| Embedded Target Build Err... X

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

or

4| Embedded Target Build Error X

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

Figure 3-16. 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.

4
S eo) | E ¢ - |
55 L GF U 3 find Fles & L, Variable » ™ __" Analyze Code o 2 @ Preferences ‘\% 2) &3 Community
New New New Open |[|compare Import Clean I Save Workspace Facifis & Run and Time Simiok  Loyout (5 seqpan Add-Ons  Help = Request Support
Script  Live Saipt v ¥ . i Clear Commands * - -

Data Data 7 Clear Workspace ¥
JARIABLE

FILE vt
<@ 8 © » C» Users » softgi » Desktop » Datalypes
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Figure 3-17. Generated CS+/e? studio project in MATLAB
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@3 Dtypel - €5+ for CC - [Property]
File Edit View Project Build Debug Tool Window Help
Wsat | JHS XD /28

; B &R DefaultBuild A ; T L AR RN s W B W -

- o X
Yo

=

S EEH e E G 5 g Solution List
Project Tree. BOX % Fropeny

- ¥

@2 @

B
Z

controller)

|enueyy peag £

4, CC-RX (Build Teel)
=i RX Simulator (Debug Tool)
+ Program Analyzer (Analyze Tocl)
=13 File
t ﬂ Build tool generated files
ﬂ dbsct.c
: intprg.c
resetprg.c
sbrk.c
vecttbl.c
-] icdefine.h
shrich
| stacksct.h
typedefine.h
vecth
ecpils_main.c
medel_info.te
E-| t_nonfinite.c
rtGetinf.c
rtGetMNaM.c

A

_‘j Fibonacci_PlL.c Output

€] ecpils_rtiostream.c e —
€| xil_interface.c '

Figure 3-18. CS+ is started and the project generated is imported by Embedded Target

a €2_studio_Workspace - Dtypel/src/ecpils_main.c - &° studio

& model info.txt

Writable

A | % || ® | % Debug F Dtype1 Debug v
Lt UEDS @ WIS d~v[Ho > v
# |G Project Explorer & E®Y =0
T v D:y‘lnl-fin e2studio) [Debug] ~ :j
o & Binaries 24
' Includes 25
= generate 26
v Berc 7
& Dtypel.c i
& ecpils_main.c é
& ecpils_rtiostream.c 1
& rtiostream_utils.c ::
& xil_data_stream.c ;
& xil_interface lib.c 5
& xil_interface.c &
& xil_rtiostream.c 7
& xilcomms_rtiostream.c ii
o matinc.txt p

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

DR @ Biw .

f - |
[# ecpils_main.c ¥ [ resetprg.c

* Abstract: Wait for next command.

=/

~void ecpils_wait()
{

static int i = @;

while(1){
if(ecpils_wait_flag != 1){
i++;
break;

It

P PR Ry o T

Smiart Insert 32:1:815
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A
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Figure 3-19. e? studio is started and the project generated is imported by Embedded Target

R20UT5268EJ0100 Rev 1.00
Feb.16.23

RENESAS

Page 25 of 34




Embedded Target Quick Start Guide

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”.)

L qr
New  Mew  New
Saript Live Saipt ¥
FILE
<L$oA L=

B

Current Folder

N a . ag-long -t -0
e o ’\LI . ) ntic -Wno-long-long -fwrapy -0
- ooereis | = ‘
.— ] oenx [ p— v - -e0 © o
| DataTypesss ] = ' P
[) DataTypes.sler2016t

%l DataTypes_ecpilsshe
% DataTypesRef sk

| DataTypesRef_top.sh
%) DataTypesRef top_in
* DataTypesRef top_o!

4
T |

§ Community

3 Request Support

2 Lean MATLAB
REsouRCes

= = 9 L] 4 ] m

mental -

Replaced to

S-Function Block.

-
% DataTypesReference.
#] Dtype_pbs.mexwéd L
double (2) R int16 ) doutle|
= 2l s > : .
Datalypes.she (Simulink Mc = = 2 double int16 (2)
»
Workspace . (=}
A singlel(2) double|
Narme Value Ry = q single »2 2 - »
FH ecpils buil.. 0 2 double ingle (2)
R ini8 double|
q int8 $3 PL 3 »
2 double int8 (2).
N singlel(2) double|
> [ single >4 4 >
“ 2 double Jsingle (2)
[ |z double|
> int32 > 5 »
» 2 double int32 (2)
2
Diypel
> type
Faady s odes

Figure 3-20. PILS model: Replace the selected block with S-Function Block
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3.2.5 Set properties of building and debugging of CS+/e? studio
This section describes how to debug generated code from embedded models during PIL Simulation. In this,
user 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 is included 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’.

5]
File Edit View Project Build Debug Tool Window Help @ a@e
B osae JH X 0 0 88 B - B3 B DetauhtBuild A oM E® B " & S0
AR “Ke 5 © [g Solution List
L, Project Tree. 2 % [® progenty | =
o a -
H = A, CCAX Property al | & =]
= -
E Buid o ibrary file ioption changed)
: CCBSang=c)
& Program Analyzer (Analyze Tool) Custon{head<SubOpton
P File k ‘
Build tool generated fi o
5 dbsct :G oS Yes(tead-math)
Yes(head=mathl)

& intprg.c e

€] resetprg.c Yes(headesido)

& sbrkc Yes(hesdestdb)

€] vecttbl.c Yesiheadsating) v

4 iodefine.n Enables matht H{CEWC39)

% sbrch Selects whether 10 enable matht h(CEC99)

+J stackscth This coresponds o the -head cotion of the library genersior

- define.h

d "(‘:; i | Comman Optians || Complle Options || AssembleOptions | Link Optians | _Fex Outpt Options || Library Generate Options | -

€] ecpils_msin.c Output 2 x

e} model_info txt =

€] ecpils_rtiostream.c

& xil_interface.c

& Dtypet.c

& xil interface lib.c

€] xil_data_stream.c

€] xilcomms_rtiostream.c . ||\ AnHessages (“Rapid Buils | -

< it > ||@ oups @ wer B E
£ F2 Next Bockmark |F2F P Regiace Prev [IFS sip & wctito |7 Rebuild Project | F& ] AR Fn e
S DISCONNECT

Figure 3-21. Set ‘Enables math.h’ and ‘Enables mathf.h’ properties

(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 is included variables of ‘double’ data type, you need to set the properties
below.
i Left-click the project generated by Embedded Target.
ii. Go to ‘C/C++ build >> Tool Settings >> Library Generator >> Standard Library’.
iii. For using math functions of standard libraries, check ‘math.h’ and ‘mathf.h’ properties.

= w | R
=0 o X =a
Settings + i
N Cenfigurstion: Debug [ Active | | | Manage Configurations...
S e e ——
i(.w, configuration (-lsng) | CICE9)
rémm h (CBH/C99K Numencal calculation library (-head=math)
Renesas QF 2 matht.h (Ca9rCe Iculation library (fioat type function) (- head=mathf)
Run/Debug Settings b mECT g £
" Task Tags £ stdio.h (C29/C99): Input/Output (-head=stdic)
o ton routines (-head=new)
] compleh (EC+ + ) Co perstions (-head= complex)
|I'Ivmng \n(‘-'l String petring)
. :
|
Carle Altel z
o= Enable all = 5
= 2
Figure 3-22. Set ‘Enables math.h’ and ‘Enables mathf.h’ properties
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3.2.6 Run simulation

Before running simulation, check CS+/e? studio, which is executed in chapter 3.2.4, is not terminated and
CS+/e? studio properties set in chapter 3.2.5 is finished. Now, you are ready to run simulation by Embedded
Target.

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

(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.

_ s Double click

During simulation, scope
'Scope' block e Ll

show simulated results.

le (2) int16 (2) double
int16 1 1
2 double int16
single (2) double
L 2
2 double single (
in8 (2) double
‘ m 2 Ex: 3
2 double int8
single (2) double
[ 4 4
2 double single

. L10) i o|double
p] E——

double in32

Dtypel

Ready 177%

Figure 3-23. Scope: DataTypes model

(2) Simulink: Run model

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

T
st e mocx WIS SR e

7 e double (2) " int16 (2 double
h | »  int16 ! 1 1 >
" i 2 double int16 (2)| —
. single (2) double
L single 2 2 >
2 double single (2)

. int8 (2) double
[ int8 3 PL 3 > |
2 double int8 (2) /

. | single (2) double
L single P 4 4 >
2 | double single (2)

. int32 (2) double
int32 5 5 »
2 double int32 (2)

Dtypel

Figure 3-24. Run model: ‘DataTypes_ecpils’
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(3) MATLAB: Check message

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

The dialog box is closed automatically after completion of downloading. Do not click OK button
unless you want to stop the simulation.

_ isceenoe] : ==
— Variable * Analyze Code Community
W ® o O gaee & B 2 L B[O e b @ Gy
New New New Open [compare Impot Clan -owveWodspace p @ RunandTime Simuliok | Layout Sigapun  Add-Ons  Help equest Support
Script LveScript v v Data Data (5 ClewrWorkspsce » = (52 Clear Commands ~ - - = lemMaTAS
FLE ARIABLE ook SMULNK ENVIRONMENT RESOURCES =

S I F | C» Users b toolgi # Desktop » DataTypes »

ve
orkspace v
A | Mame « Value
+ecpils b/rtw/c/tools/mkve_lak [ ecpis build flag 0
Dtypel_ecpils

uvs Dtypel_ca.lib c
" DataTypesshs

[£) DataTypes.shus20166

" DataTypes_ecpils.shx

" DataTypesRef.sh

% DataTypesRef top.sh

) DataTypesRef_top_input.m
#) DataTypesRef_top_outputm
"3 DataTypesReference.six
#] Dtypel_pbs.mexwsd

ar: creating Deypel_ca.

not exist.

DataTypes.she (Simulink Model)

Model version:

132

Saved in Simulink version:
R2022b Update 3

Last modified by:

Renesas Electronics Corporation

(no description available)

Figure 3-25. Run model: ‘DataTypes_ecpils’

R20UT5268EJ0100 Rev 1.00

Page 29 of 34
Feb.16.23 RENESAS



Embedded Target

Quick Start Guide

CS+: Run ‘Build & Download’
If the message “Please build and download load module...’
Window, you can run ‘Build & Download’ on CS+.

(4)

is displayed in MATLAB Command

@5 Dtypet - C5+ for €C - [Property] = a %
File Edit View Project Build | Debug| Tool Window Help @i
% Dy Download - G G Defautbuild vl @O M @68 5
I@ Build & Download |
1 Rebuild & Download
| - x
Connect to Debug Toel .
a |2 =+
b= ~
Disconnect from Debug Tool Shift=F6 tard libeary Build a ibeary file foption changed)
Using Debug Tool » CIC89)ang=e)
{ Program Analyzet (B) Stoy Custom{head=<SubOpticn>)
File —
P B Go
- T Build taol gen
€] dbscr.c :
& ] intprg.c B
€| resetprg.c £
& sbrk.c 4
€] vecttblc 2 v
| iodefineh " 5
& sbrich e hiCesiCo)
| stackscth sion of the library generator
] definen | Few Dot ; 7
_j:’::h e leOptions | AssembleOptions | Link Options /| Hex Outout Options  Uibrary Generate Options |/ -
! »
] ecpils_main.c ! 2 x
e} model_info.txt
€] ecpils_niostream.c
&) xil_inteface.c
€] Drypet.c
€] xil_inteface_lib.c
€| xil_data stream.c
tJ‘ ‘!lrummnmomﬂmx .. et
< >
#F1 Open Help for_ | F2 Rerame |IF2 Find Mext F& Build & Downl_ |7 Build Project | 8 ignore Break a | |\FY SetDelete Bre |l Siep Over Tl Siep I AR Jump to Funciio
Downloads the program to the debug toolafter build B DISCONNECT

®)

Figure 3-26. Run ‘Build & Download’

CS+: Execute simulation
After building and downloading the project to target board or simulator, Embedded Target starts and
stops the simulation automatically.

&3 Dtypel - RX Simulator - €5+ for CC - [ecpils_main.c] - o ®
File Edit View Project Build Debug Tool Window Help @@
Been FE X Dl9olRmdE = i & @ oefaunbuils N IOTCICE R I T W
FHWNER OP3 Q| S Solution List
1}| Project Tree X el 3 Dis e1 [ ecpils_main.c x| |Local Variables 2 x
@ & @ | Motos = )
= 4 Notation~ | ! Encoding~
g [uh :;) 3 8] B o o~ e Columnse = 2
= | 51 Diypel (Project) : o] Current -
= . Line| | | 333 Address |5] [3
H 1 RSFSESNEDXFP (Microcontroller) IR I T Wame Valy
= A CC-RX (Build Tool) 44 ./ © 200p
g2 RX Simulator (Debug Tool) 45
Y Program Analyzer (Analyze Tool) 46 slvoid ecpils synchronize simulink() Output 3 X
-3 File 47 ffe0060e ecpils_synchreonize flag = 1; Stopped by Hardware Break.
. ) 8 N ]
ﬂB“'ld tool generated files :; ) Stopped by Hardware Break.(J
dbsct.c oo Stopped by Hardware Break..
intprg.c 51 Sl Stopped by Hardware Break.|
& resetprg.c 52 * Function: Stopped by Hardware Break.(J
2| sbrk.c 53 - Stopped by Hardware Break_
vecttbl.c 54 * Mbstract: Execute model on the RX debug| Stopped by user operation.,
| icdefine.h 55 = [ECF]
sbri.h 56 =/ W
stackscth 57 \ AlM... {*Rapi... | *Buil.. [ *Deb.. /%
typedefineh 58 £fe00618 |G
b] vecth ’ 55 Output @ Smart Browser
ek &0 f* avoid g=s about nite loops 4
61 f£fe0061c ‘ volatile int loop = 1
model_info.bd €2 /* synchronize to start FILS with I
Diypel.c 63 freooelz | ecpils_synchronize_simulink();
5] ecpils_rtiostream.c 64 < >
wl_interface.c &5 £fed0622 ‘ ecpils_errorCode = silpillnit(); i = =
il interface_lib.c 66 if (ecpils_errorCode '= PTL_INTERF: ||l Local Varisbles q“- Rleister
€] xil_data_stream.c 2: crooeat ‘ .,41-1 E,zaple.—:::{w;t,n infinite loc Dtput 7 x
xilcomms_rticstream.c ‘o sroest s Geow) ————— Stazt build(Dtypel, Def A
l_ftiostream.c - , seleBuild) ——--om
rtiostream, utils.c iy Build ended(Erzor:0, Wa
0) (Doypel, DefaultBuild)
72 f* main PIL loop */ | emeeae,
73 £1e00635 while(loop) Ended (Success:1 Pro
74 £fe00E3b ecpils wait(): ilad-0 " T
75 £fe0Dé3e ecpils_errorCode = pilRun();: ... A *Rapi.. [ *Bull.. | *Deb.. [ =
—(f SEonnoen A E Onp"{ :, Smart Browser
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Figure 3-27. Start and stop simulation: CS+
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(6) e? studio: Build a project
When using e studio IDE, user can build a project by one of the ways 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.

@ workspace - f studi

ouice Refacice Nawigite Search |Project | RenssssViews Run Wincow Help

Fae
- % || & |t et - S TR NS LR T A - fil -

P Explorer X i 2 »
S Ogen Synergy Configuraticn

&5 Diypet Dgen FSP Configuration
a Buidd All CricAitsd
Euid Confauetione
| T T |
S Worng 221

Cean,

Buid AtOmtICany

Buitd Targets

e Upclate A% Depentencies AitsD
%) Problems | () Comale X | (1] Propesties | @ Smart Browser| 1) Smart Mamad
Synergy

- o x

Q g |[Glcmes

& Ouline X ]

There is n0 active editar That prowides an cutline.

Figure 3-28. Build a project in e? studio
(7) e?studio: Launch a Debug mode

When using e? 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.

] W |t Debug

[E7 Duypel Debug v M- LR SR

{ Project Explorer - g O || L€ resetprge

| ecpils_maine

Resource '/Diypel/src/ecpils_maine’ does not exist.

B Frogress Information o x

@ Povrinounchdeiegate.

Debugging local C/C+ application

Cancel

[21 Problems | @ Console X | [T] Properties. @ Smart Browser | L} Smart Manual | $§ Debug
Dtype1 Debug [Renesas Simulator Debugging (RX, RL78)) gdb races

IS Dtypel

Polling contaxt help: (25%) [ ]

Q- DA S Sy

S0 Souine x HEWY o % e

- | e

Q 9| Ecces % Debug

Hint x

Latest information refated 1o RX simulator
Search information refated to WOSE1017 (CC-RI)

Click here to view detail

Figure 3-29. 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

1 wortspace - Dtypa1/seciecpils main - o studio - & x
4 Suspend
File Edit Source Refactor MNavigate Search Project RenesasViews Run Window Help
|| || m | &0y 7 Dtype! Debug - LR D":““'H AR R A R - RSO P I o™ 9~
o Q | Boc+ 45 Debug
T Debug X - B = 0O (4 resetprgec & ecpils_mainc X -0 Vo (%0 . (e, (PE- X 0w |"0
« ¥ Dtype! Debug [Renesas Simulator Debugging (RX, RLTS) _ ~ w X% PC: 141024 Ok 01024 | B | £
v i Dtypelx [1] [cores: 0] volstile int ecpils_wait_flag = 1; |
~ @ Thread #1 1 [single core) [core: 0 (Suspended : Sagnal : SIC volstile int ecpils_synchroaize flag = &; "F'__ Address Outa
pils_waiti) at ecpils_main.c:38 OuHfcOTla 2 [ Teace Stant
in.c:78 Oufifc75d " 1e it (] 8 Teace Stop
ran [ ¥ Tace Record
o Renesss GDB [ %1 Event Bresk
CIE Timer Start
- Timer
void ecpils_wait(void) { D17 Tener 2op
static int 1 = @;
while (1) {
- iF (ecpils_wait_flag 1= 1) {
break;
woid ecpils_synchronize simulink(veid) {
ecpils_synchronize_Tlag = 1;
* < >
Project Saved Templates
© Console 115l Registers %] Problems @ Smart Browser [l Debugger Conscle 3 | [] Memary mB@-=0
Dtypel Debug [Renesas Simulator Debugging (R, RLTE)] ru-ef-galb -me-force-isa=v] (7.82)
Breakpoint 2, main () st C:\Users Desktop\DataTypes \Dtypel_ecpils\/ecpils_main.c162
62 vold main(veld) {
Program received signal SIGINT, Interrupt.
extffca7ia in ecpils_walt () at Cilusers\ \Desktop\DataTypes\Dtypel_ecpils\/ecpils_main.c:38
8 if (ecpils_wait_flag != 1) {
< >l < >

Figure 3-30. Start and suspend simulation: e? studio
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(9) Simulink: Check the simulation results on Scope block

4. Scope

Click ‘Scale
File  Tools Miew Simulation Help Y‘AXiS L.Im.lts,

Ready T=10.000

Figure 3-31. Scope Block: Click ‘Scale Y-Axis Limits’ button

(10) MATLAB: Check execution time of simulation
You can find a text file named ‘<CS+ Project name>.ixt’ in the CS+ Project. This file contains the data
of measured simulation execution time.

Gr=emge] T

| Double click '<Cs+ Project name>.txt'

Figure 3-32. Check the execution time of simulation
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

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

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the 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.



Notice

1.

10.

11.

12.

13.
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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