REN ESANAS Quick Start Guide

RA/RX/RL78 Family

Motor Control Development Support Tool Renesas Motor Workbench 3.3.1
Quick Start Guide

Introduction

Renesas Motor Workbench is a development support tool for Renesas MCUs for motor control (for target
MCUs, see ‘1.3 Specifications’) that performs debugging and tuning of motor control programs. It provides
internal tools, Analyzer, Easy, and Tuner. This Quick Start Guide describes the procedure for Renesas Motor
Workbench from installation to execution. For each function of Renesas Motor Workbench, refer to the
following manual.

¢ Renesas Motor Workbench User's Manual (R21UZ0004)
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RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench
3.3.1 Quick Start Guide

1. Overview
1.1 About Renesas Motor Workbench

Renesas Motor Workbench is a tool that enables real-time reading/writing values of global variables of the
program executed on the motor control evaluation board connected to a PC via USB.

Table 1-1 Main functions of Renesas Motor Workbench

Function

Overview

Analyzer

Starts when the “Analyzer” icon is clicked from Select Tool in Main Window.
For global variables of the program executed on a board connected via USB, it can

“load variable values”, “write variable values”, and “display variable values in waveforms
in real time”.

Easy GUI

Starts when the “Easy” icon is clicked from Select Tool in Main Window.

The GUI allows you to easily instruct drive and command values for programs executed
on a board connected via USB.

Servo

Starts when the “Servo” icon is clicked from Select Tool in Main Window.

The GUI allows you to easily instruct servo for programs executed on a board
connected via USB.

Tuner

Starts when the Tuner icon is clicked from Select Tool in Main Window.

Allows you to operate “measurement of peculiar parameter” and “auto-adjustment of
control parameter N°t¢ of the motor for the program executed on a board connected via
USB.

Note: The program executed on the board must have the auto-adjustment function.

(&) Renesas Motor Workbench  <RMT File>: Direl_rmw_develop\trunk\RMT\RAST1_MCILV1_SPM_LESS_FOC_TUNER V100_workmt = o X

File Option Help Leg
Connection File Information
coM come A 4 Clock RMT File  RASTI_MCILVI_SPM_LESS FOC_TUNERV1.. 11/18/2025 06:25:14
Status Connect -- USB Serial Port MapFile  RASTI_MCILVI_SPM_LESS_FOC_TUNER E2S.. 08/05/2024 21:13:47
Configuration Select Tool

CPU

Motor Type Brushless DC Motor

Control

RAST1

Tune for Sensorless vector control (Speed cor

MCI-LV-1 Easy Analyzer

Inverter

Project File Path  D:\rel_rmw_develop\trunk\RMT v () Details v
Name Date Modified Size
EEARABT1_MCILV1_SPM_LESS_FOC_TUNER_V100.rmt 2025/08/02 14:58:49 512KB
ENRABT1_MCILV1_SPM_LESS_FOC_TUNER_V100_work.rmt 2025/11/18 06:25:14 520 KB
IﬁRL7SGZ“,MCEK,LESS,FOC,APM,VIUU.rmt 2024/10/22 18:15:23 088 KB
EEARL78G24_MCEK_LESS_FOC_APM_V100_waork.mt 2025/11/17 01:26:23 992 kB
EARX72T_ESB_SPM_ENCD_FOC_SERVO_V100.rmt 2025/08/02 23:26:34 428 KB

Figure 1-1 Main Window of Renesas Motor Workbench

Renesas Motor Workbench assumes the following sample programs as the target.
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RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench
3.3.1 Quick Start Guide

e The Sample program included in this package
e The Sample programs provided by Renesas (downloadable from Renesas Web site)
e User programs

R21QS0011EJ0121 Rev.1.21 Page 3 of 59
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RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench
3.3.1 Quick Start Guide

1.2 System Requirement

1.21 Target System

Renesas Motor Workbench can be used on the motor control board connected to a PC via USB. There are
three types of boards depending on connection to the PC.

Type 1: Motor control inverter board that incorporates the communication function to the PC (isolated
type)
(ex.) Renesas Solution Starter Kit - Evaluation System for BLDC Motor (Motor RSSK)

Type 2: Motor control inverter board that connects to the PC with a communication board for tools Not
(ex.) Renesas Flexible Motor Control Kit - MCK-RAG6T2 (including a communication board for tools)

Type 3: Motor control inverter board that connects to the PC with a commercially available USB serial
conversion module (isolated type). In this case, use the built-in type communication library (see 4.
Communication Library.)

Note: Communication board for tools: MC-COM (Renesas, RTKOEMXC90S00000BJ) or W2002 (Desk Top
Laboratories Inc.)

Type 1 (see Fig.1-3)

(ex.) Renesas Solution Starter Kit
Evaluation System for BLDC Motor (Motor RSSK)

CPU card

B Inverter board Motor

* Inverter board incorporates a
communication circuit to a PC (isolated type).

Communication library

Renesas Motor Workbench Type 2 (see Fig.1-3)

(ex.) Renesas Flexible Motor Control Kit - MCK-RA6T2
(including a communication board for tools, MC-COM)

- MEIR

Motor control inverter board Motor
C ication board &
ommunication boar | Do i
Host PC [ EEE for tools — L‘ﬁﬂ"
S (MC-COM or W2002) >
X (isolated type)

library

1

1 )

1 1

! H Motor
| ! =
H Commercially available i - o

L USB serial conversion — McuU — 4 g/
! module H jﬁﬂf
! isolated type Built-in type H =
1 c ication H

! :

H 1

1

Figure 1-2 System configuration when using Renesas Motor Workbench
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RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench
3.3.1 Quick Start Guide

< Example of Type 1 > Renesas Solution Starter Kit - Evaluation System for BLDC Motor (Motor RSSK)

CPU card Inverter board (RTKOEM0O000B10020BJ)

J_|' Output | Inverter circuit
l——] voltage

J | -

— — 8/

G o
Level _’I K Dr?\:zr _: ] H 8 mu
shifter 3-phase | g i 5

Hole

sensor/Encoder
connector
complementary PWM . UnN/Ww BLDC
2v) motor
icati Current
C t @
OTonr:::‘cthrlon <3 detection [ | (24-48V)
(CAN, SPI) <Z( fi Shunt resistor output
[¥]

McU Guercament] [ ] Power supply
12V PO}Ner S ooy,
circuit circuit N o (24'48\/)

* An emulator (E1 or E2
Lite) is required

Host P Overcurrent detection
lost PC <
[— < Volume
< » [— < Switch
—> > LED
When writing CoTTTTTT T
S € | 1
execution file Level 1 Communication 1
shifter l Digital isolator R d
: circuit :
' '
' '
' '
L

Communication circuit (isolated tfgel

MCUs. scl sci - usB
" RAGTH GPU card + Renesas Motor Workbench
incorporates J-Link OB. Communication cable connector
(USB mini-B) e :

externally, except for RA

i EER

Host PC

< Example of Type 2 > Renesas Flexible Motor Control Kit - MCK-RAGT2

Hole sensor/Encoder

3| Power supply
connector
(12-48V)

CPU board CPU card connector Inverter board
RTKOEMA270C00000BJ)  connector RTKOEM0000B120208B)
‘ ) o | ( )
CN7
[ division
< .
Inverter circuit
o 3-phase complementary
z PWM.
5 —>| —> '\‘F :
: — oo 3 (3R L &
g‘ I river » 1 E % d
(IR HERS]
Current t (12v) U/NV/W =T
l— o] o] o BLDC
i i v v 7 motor
Z g 7
vercurren
Communicati MCU o detection | | 4
connector RA6T2 ) reu Shunt resistor output
(CAN, SPI) )
12V Boost
33v h 4
(5V) (12-48V) |~
KIE SV Buck [« %:I

< [Resistance
Ust | ¢ J-Link division
OB

Volume

I

[— < Switch

When writing ——>| > LED
execution file
Communication Use
- Communication Q
2]
Digital isolator |4—D| circuit

cable

Communication board for tools, MC-COM
(isolated type) Host PC
*included in the Kit

Renesas Motor Workbench

Note: The hardware configuration varies for each MCU. This figure is for explaining the system configuration
and is simplified in some parts. For details, refer to the documentation for each evaluation system.

Figure 1-3 Hardware configuration of Renesas Motor Evaluation System (example of Type 1 and 2 in
Figure 1-2)
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RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench
3.3.1 Quick Start Guide

1.2.2 Host PC

Table 1-2 System requirement for Host PC

Item Specification

PC Windows PC with a USB terminal

e Available disk capacity: 150 MB and more

¢ RAM: 4GB and more

e USB ports: 1 ch (USB 2.0)

(0N} Windows10, 11

.NET Microsoft .NET Framework 4.6.1 or higher

Application | Adobe Reader (required when using PDF documents and Report function)
Microsoft Excel (required when using CsvEdit function in Commander window)

1.3 Specifications

Table 1-3 Renesas Motor Workbench specifications

Item Specification
Target system | Supporte | RL78/G14, RL78/G1F, RL78/G24
d MCU RX13T, RX14T, RX23T, RX24T, RX24U, RX26T, RX66T, RX72T, RX72M
RA4T1, RA6T1, RA6T2, RA6T3, RA8T1, RA8T2, RA2T1
Peripheral | UART 1 ch, DTC (excluding RA MCUs), Port: TXD, RXD
function
Communicatio | Target e Motor control inverter board with built-in type communication circuits (ex.
n function system Motor RSSK)
¢ Motor control inverter board connected with a communication board for
tools (ex. MCK-RAGBT2)
[Communication board for tools]]
— MC-COM (RTKOEMXC90S00000BJ, by Renesas)
— W2002 (by Desk Top Laboratories Inc. Note)
e Motor control inverter board connected with a commercially available
USB serial conversion module (isolated type) (built-in type
communication library is required.)
PC USB2.0
Internal Variable Maximum simultaneous selection: 255
function read/write
Waveform | ¢ Maximum simultaneous display: 12ch
display e Maximum number of data
— 1024 (Motor RSSK, when using a built-in type communication library)
— 100000 (when using a communication board for tools ‘MC-COM’)

Note: Desk Top Laboratories Inc (http://www.desktoplab.co.jp/)
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1.4 Supportive Information (Reference)

Renesas web pages provide colorful information on motor control as follows. The page “Renesas Motor

Workbench” introduces how to use Renesas Motor Workbench through videos.

¢ Motor Control
https://www.renesas.com/en/key-technologies/motor-control

e Renesas Motor Workbench
https://www.renesas.com/en/software-tool/renesas-motor-workbench

RENCSA Products  Appleatons  Designfssources  Support  Sample& By  About

Renesas Motor Workbench
Solution Toolkit

forkbench 3.2.0 Quick Start Guide
forkbench 3.20 User's Manual

Additionsl Details

Additional Details

Overview

Description Feat

(1) Renesas Motor Workbench [Setup]

(1) Renesas Motar Workbench [Set-up]

Lo\ W
g\ "
e

Ll
(3) Motor Contral Software [Download]

. 5 H
—— .- F
N S ‘
© Functions needed for debugging are provided as APIs, alowing conr \\ - B ‘u
! s » ) (4) Renesas Motor Workbench Analyzer
Function Details S/ [Basic]

(2) Evaluation System for BLDC Motor [Set-
up]

N /|

al

Easy GUI connect the CPU card to the inverter board using the communication cable.

(1) Renesas Motor Workbench [Set-up]

Read More

You can learn various functions of Renesas
Motor Workbench through videos.

Figure 1-4 Renesas web page “Renesas Motor Workbench”
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2. Installation and Execution

The workflow from installation to running Renesas Motor Workbench is shown below.

(Included in package)

. Communication
lud . S
Renesas Motor Workbench __EITEE_?)____ library or Built-in type
Motor control .
- rogram communlcatlon
P (Chapter 4.) library 7

Writing executable

(BUI|C|) program
(IDE : Chapter 2.5.1)

(Chapter 2.1) Download > Execution file  —r==-==----- !
|
[}
l > Mabp file I) '
T [}
(Chapter 2.3) Install (Chapter 3)) ! '
l __________________ 3 Target :
! system |
|
(Chapter 2.4) Start software : r v
T ! [see Fig.1-2) [
[}
E Communication 4
(Chapter 2.5) Write execution program ] circuit (isolated ——4&%
] - o,
l ! type) =
= '
(Chapter 2.6 Load RMT file ' i
l ! (Included in package) i
| |
' Sample program E
(Chapter 2.6.2) Load Map file [----- |
D R F- RMT file a i
|
[}
y i Execution file l;“ —————— 4
(Chapter 2.7) Connect host PC and evaluation (RFP: Chapter 2.6.2)
board
UsB
A 4
Operate Renesas Motor
(Chapter 2.8 Workbench Not
(Chapter 2.9) Save RMT file and exit

Note: For how to operate each function of Renesas Motor Workbench, see Renesas Motor Workbench
User’s Manual

Figure 2-1 Flow from installation to execution of Renesas Motor Workbench
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RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench

3.3.1 Quick Start Guide

2.1

Download

Download Renesas Motor Workbench from the Renesas WEB. The downloaded file is compressed in .zip
file, so unzip it in advance.

2.2 Package Contents
The folder construction of the downloaded package and the file list of each folder are shown below.

communication library ...
ElfMapConverter ............
Installer - - oot

MOE_IME e

[E r20an0527ej0200-motor.pdf
[ r20an0527]j0200-motor. pdf
[ r20an0528ej0200-motor.pdf
[E r20an0528]j0200-motor pdf
[ r21uz0004)0300- motor. pdf
& r21uz0004{j0300- motor. pdf

........ (1) Communication library (containing folders for each MCU)

(2) Map file conversion tool
(3) Installer and Authentication file

(4) Execution file and environment file (containing folders for each evaluation board)

(5) Documents (The name and type of included documents may differ.)

Figure 2-2 Folder construction of package (after unzipped)

Table 2-1 File list in each folder

No. | Folder File Description
(1) | Map file generation | ElfMapConverter.exe Tool to generate a map file from elf file
tool of RA MCU.
(2) | Communication ICS_RX***.h File for RX MCU building
library (containing ICS_RX***.0bj
folders for each ICS2 RX***.h
MCU) ICS2_RX*** lib
ICS2_RL78***.h File for RL78 MCU building
ICS2_RL78***.lib
ICS2_RA***.0 File for RA MCU building
ICS2_RA***_Built_in.o (ICS2_RA***_Built_in.o is a built-in
ICS2_RA**.h type communication library)
(3) | Installer renesas_motor_workbench_****.msi | Renesas Motor Workbench installer
(4) | Execution file and **** mot (RX, RL) Execution file to be written into Motor
RMT file **** hex (RA) RSSK
(containing folders | **** rmt RMT file of Renesas Motor Workbench
for each evaluation (file that saves environment settings)
board)
(5) | Document r21uz0004ej****-rmw-um.pdf Renesas Motor Workbench User’s
r21uz0004jj****-rmw-um.pdf Manual
r21qs0011ej****-rmw-qsg.pdf Quick Start Guide (this document)
r21gs0011jj****-rmw-qsg.pdf
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RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench
3.3.1 Quick Start Guide

2.3 Installation

To install Renesas Motor Workbench, execute installer “renesas_motor_workbench_***.msi” in the “Installer”
folder.

After the installer starts, follow the instructions on the screen and install it.

Double-click
renesas_motor_workbench_***.msi

(*** jndicates version No.)

]’E Renesas Motor Workbench — >

Welcome to the Renesas Motor Workbench Setup
Wizard %9

i

The installer will guide you through the steps required to install Renesas Mator workbench on pour ﬁ Renesas Motor Workbench — W
computer.

Select Installation Folder |

The installer will inztall Renezas Mator workbench ta the following folder,

Toinstallin this folder, click "Mext". To install to a different folder, enter it below or click "Browse'.

WARMING: This computer program is pratected by copyright law and international treaties.

Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil Folder:
or criminal penalties, and will be progecuted to the maximum extent possible under the law. C¥Prozram Files (x36)%RenesasElectronics® Renesas Matar Wor Browse
Digk Cost...
< Back Het > Cancel Ihstall Benesas Maotor Workbench for yourself, or for anvone who uses this computer:
() Everyone
>
= (®) Just me
< Back Mext » Cancel
ﬁ Renesas Motor Workbench — X
) ) _ &
Confirm Installation | -
]
The installer is ready tao install R enesas Motar Waorkbench on your computer ﬁ Renesas Motor Workbench — >

Click. "MNext" to start the installation. .
Installation Complete

Renesas Motar Waorkbench has been successfully installed.

Click "Cloge" to exit

< Back E Next » ; Cancel

Please uge Windows Update to check for any critical updates to the MET Framework.

\4

Figure 2-3 Installation steps
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RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench
3.3.1 Quick Start Guide

2.4 Starting Software
When Renesas Motor Workbench is installed, a shortcut icon will be shown to a desktop. Double-click the

icon for “Renesas Motor Workbench” to start it.
r@

Renesas Motor
Workbench

Figure 2-4 Shortcut icon for starting

To start Renesas Motor Workbench from the Windows start menu, select “Renesas Electronics” > “Renesas
Motor Workbench”.

. Renesas Electronics

@ Renesas Motor Weorkbench

Figure 2-5 Starting from start menu

You can also start Renesas Motor Workbench by double-clicking a RMT file in the Windows Explorer. In this
case, it starts with the selected RMT file already loaded.

o
RABTZ_MCILV1_SP

M_LESS_FOC_TUN
ER_V100.rmit

Figure 2-6 Starting by double-clicking RMT file

If you cannot start Renesas Motor Workbench, installation might be failed. Uninstall and install it again
following the procedure described in the previous section.
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RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench
3.3.1 Quick Start Guide

241 Confirming the Main Window Display

When Renesas Motor Workbench launches, the Main Window opens, and the Select Navigation dialog box,
which assists with initial setup, is displayed. (You can configure the Select Navigation dialog box later, so
you can close it by clicking the "Finish" button.)

Note The Select Navigation dialog box can also be launched from the Help menu.

Once you've confirmed that Renesas Motor Workbench launches, you can prepare to connect the evaluation

board.

Option

Help

[P
1 _.I File

9

Connection

File Information

‘‘‘‘‘

2 = com RMT File — 4
Status Map File
Configuration || Select Tool
CPU © secsoipon o =
3 el Motor Type —1 5
Welcome to the Select Navigation
Ceontrol
We will support the settings required to use
Inverter Renesas Motor Workbench (RMW) in the future.
Click "Next".
—_—
6 Project File Path

Details v |

Do not show this features in the future

>Rmt Select

Finish

>End Assistance

Figure 2-7 Main Window Display Immediately After Startup

Table 2-2 Main Window Component Names (No. corresponds to the diagram above)

No. Name

Description

1 | Menu

File/Option/Help menus

2 | Connection

Communication settings (COM connection selection, communication clock,
connection status display)

3 | Configuration

Connection destination information (CPU information, motor type, control
method, inverter name) (*This function is only available for executable files
provided by Renesas)

4 | File Information

e Displays information about the loaded RMT file and Map file.
e Use the button on the right to load an RMT file or Map file.

5 | Select Tool

Displays available tool icons. Click an icon to launch the tool.

6 | Project File Path

¢ A pull-down menu displays the paths to previously loaded RMT files (up to 10
files).
o RMT files in the selected folder are displayed in the File List below.

7 | File List

o View the RMT file in the folder specified by the Project File Path.
e Double-click the RMT file to load it into Renesas Motor Workbench.

8 | Select Navigation

Various settings for Renesas Motor Workbench are made in a dialog format.

9 | Display log

Display operation logs.

R21QS0011EJ0121 Rev.1.21
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RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench
3.3.1 Quick Start Guide

2.5 Writing Execution Program

Write an execution file generated by building the project of the motor control program or the execution file
included in this package (.mot or .hex) into the target MCU. To write the file, use the tool such as IDE (CS+
or 2 studio) or “Renesas Flash Programmer (RFP)".

Note: The methods of connecting a PC to a CPU board and of supplying power differ between when the
execution program is being written and when Renesas Motor Workbench is being used. For details,
refer to the manuals for each evaluation system.

2.5.1 When building and writing sample program with IDE

This section describes how to write the sample program provided by Renesas Web by using Integrated
Development Environment (IDE), e? studio. (The RA MCU is used as an example here.)

For details on building, refer to the Application Note attached with the sample program.

(1) Importing project

Get the sample program from Renesas Web and import it into e? studio as the following steps.

> .
e“studio B import | X & import o

x
File | Edit Novigate Search Project _Renesas Views Import rojects =
Arsirn > || Select g Slect  diectoy o seach foresing Eclpse projecs. /
Create new projects from an archive file or directory. H “
= 5 [lc ¥ 1.£58_SPM_LESS FOCE2S.VI01 v| | Browse,
Select an import wizard: O'selectarcive e
[ J projects:
v & General " TRETT R PV B FOC Vo1 G x TEESVIES|  setectal
B Archive File —
ChISIS Pack =
i < Existing Projects into Workspac®) Befresh
| Select [File] -> [Import]. (3 File System . )
N [] Preferences Select [Existing Projects
. Projectsfrom Folderorarchive | into Workspace] and click
S —— N (£ Rename & Import Existing C/C++ Pr [Next] \
o ‘@ Renesas CC-R project conversion & .
= - T Renesas CS+ Project for CABKOR/CA i
£y mport. > G Renesas C5+ Project for CC-RX and CC-RL - o ey upon complton Specify the folder of the
i Export @ Renesas GitHub FreeRTOS (with loT libraries) Projsét thatlready eistnthe workspace sample project and select the
Properties AleErter "C‘.(Samp\?ProJE:ts on Renesas Website project to be imported.
B C/C++
ST ’ Codola 5 v [ Add project to working sets
Restart
Exit
@ < Back flext > Einish Cancel _
= e L e nee ® <Back Next &=
Click [Finish] to complete
importing.
. . . 2 .
Figure 2-8 Importing project (e* studio)
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RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench
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(2) Setting toolchain

In the properties of the project, set the tool configuration for your environment.

CsmmnEESML Right-click on the target project
> onfigure > B . | e
4 Binaries . N in Project Explorer and select
) Includes == [Properties]
Er Properties Alt+Enter p g
o
C/C++Build> Settings > [Toolchain] tab C/C++Build > Settings > [Build steps] tab
8} Properties for RAST1_ESB_SPM_LESS FOC_E25 V101 a X 8 Properties for RAGT1_ESB_SPM_LESS_FOC_E25 V101 o X
Setings N stings G
Resource Resource
A a
Builders. Builders
~ C/Cs+ Build Configuration: | Debug [ Active ] | Manage Configurations. « C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations.
Build Variables Build Variables.
Environment Environment
Logging 5 Tool Settings & Toolchain & Build Steps Build Artifact Binary Parsers @ Error Parsers Logging 1) Tool Settings &9 Toolchain  #* Build Steps Build Artifact Binary Parsers @ Error Parsers
Settings. Settings
Tool Chain Editor Name. ‘GNU Tools for ARM Embedded Processors (arm-none-eabi-gee) . Tool Chain Editor Pre-build steps.
ARM (AArch32) v
Broject Natures Architecture (R Project Natures I <
Renesas QF Suffi I:I Renesas QE
e p o
Run/Debug Sttings Run/Debug Setings [ |
Task Tags.
Task Tags C compiler o Post-build steps
Validation \Validation
C++ compiler g++ Cemmand(s):
Archiver ar [ ¥src¥applicationuser_interfaceHics¥convert.bat S(ProjName] <]
Hex/Bin converter . 2 Description:
Confirm settings for
Listing generstor H [ \ -]
the tool chain. \
Size command
Build command make
Remove command m .
For RA MCUs, confirm that the
[ACreate flash image . o
[ Creste extended listing batch file to output a Map file is
Eprintsize registered in [Post-build steps].
[ echo tool command
[A Use integrated toolchain version: [10.3.1.20210824
Per project path
v
M
: ?
@ Apply and Close Cancel @ [Spaiend Goss Goce]

Figure 2-9 Setting toolchain

(3) Building

Build the project. Confirm that there are no errors in the build-result.

Project | Renesas Views Run Window Help Select [Projects] -> [Build projects] or click
Open Project Ps v i ‘ ERER @ button.
Close Project
Open FSP Configuration N
splorer X
[@ Build Al CUIAIE | eop spwt LESSFOC £25. V101
Build Configurations >
| Build Project Ctrl+B & Console X
Build Working Set > CDT Build Console [RAGT1_ESB_SPM_LESS_FOC_E2S_V101]
Clean... Extracting support files...
Build Automatically 15:58:12 **** Build of configuration Debug for project RAGTL_ESB_SPM_LESS_FOC_E25 V1@l ****
make -r -j12 all
2] Generate Javadoc... arm-none-eabi-size --format=berkeley "RABT1_ESB_SPM_LESS_FOC_E25_viel.elf™
text data bss dec hex filename
C/C++ Index 2 32044 148 3748 36832  8fe@ RAGTL _ESB_SPM_LESS_FOC_E25_W181.elf
Update All Dependencies Alt+D
Change Device 15:58:12 Fuild Finished. @ errors, @ warnings.| (tock 229ms)
Change Toolchain Version
9% C/C++ Project Settings Ctrl+ Alt+P
Properties

Confirm the build result on the
console screen.

Figure 2-10 Building project

R21QS0011EJ0121 Rev.1.21 Page 14 of 59
Mar.31.26 RENESAS




RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench
3.3.1 Quick Start Guide

(4) Writing into evaluation board

Connect a PC to the evaluation board with USB cable (when the CPU board has a J-Link interface), write the
program into the evaluation board.

Debug configurations > [Main] tab
Window Help ['® ebug Contiguratons o x

enesas Debug Tools > Create, manage, and run configurations ﬁ\
Nction Stepping Mode

Line (C/C++) CEeEX[BY- Name: [RAGT1_ESB. SPM_LESS_FOC_E25 ViDt.elf ]

Resume X Line (C/C++) [ype fiter text ||| ICHEER 35 Debugger| o> Startup] & Source| [T Common
[ C/C++ Application

. Brject
Resume [E] C/C++ Remote Application =
i RA6T1_ESB_SPM_LESS_FOC_E25_V101 Browse.
Suspend o et ! J
[5] GDB Hardware Debugging Q/C++ Application:

Terminate [ GDB Simulator Debugging (RHES0)

 Launch Group

v [ Renesas GDB Hardware Debugging

(= RATTESESPM LV
[ Renesas Simulator Debugging (RX, RL7E)

[ Debug/RAGTI_E58_5PW_LESs PO 25 Vior.f

Disconn Variables, Search Project. Browse.

Build (f required) before launching

Select [Run] -> [Debug

3 g O Disable auto build
configurations].

Configure Workspace Settings..

Step Returr
Run to Line
¥ Use Step Filters Shift+F5
@, Run Cirl+F11 Confirm that the target project to
45 Debug . debug is selected.
Run History >
® Gmis ’ Rt [ el
Run Configurhtions... -
Debug Histhry >
45 Debug As >
| Debug Configurations... Debug configurations > [Debugger] tab
8 Debug Configurations. o X
Breakpoint Types >
Create, manage, and run configurations ﬁ\
HeEX[BY-~ Norne: [RASTI_ES8_SPM_LESS FOC 25 Viotelt ]
ype fiertext J|[ (2 ™ain & Startup| & Source] [] Common
[E] C/C++ Application
[E] C/Co+ Remote Application Debug hardware: [ J-Link ARM ] Target Device: [R7FASTIAD ]
o EAsEScrpt
[€] GDB Hardware Debugging GDB Settings  Connection Seftings Debug Tool Settings.
[ GDB Simulator Debugging (RH8S0) e —s—
& Launch Group.
(] Renesa: GDB Hardware Debugging @ Autostatlocal GDB sefver st name or P adiress: | localhost
[ RAGT1_ESB_SPM_LESS_FOC_E25 Viot.elf . - -
9] Renesas Simulator Debugging (RX, RL78) Select the debugger. [ 2 1 Confirm the target device.
Connection
DB
(GDE Command: [srm-none-eabi-geb Browse..| | Varisbles
[ step Mode
Addiienal 62851 Click [Debug] to execute
progr.am writing
Reyert Apply
Filter matched 9 of 11 items
Confirm on the console ) = =
screen that [Download .
is completed] . l
B Console 3 | ¥4 Regfsters| G Debugger Console| [ Memory [ B RE® tE--—- O
RAET1_ESB_SPM_LESS JOC_E2S V101.elf [Renesas GDB Hardware Debugging] [pid: 24]
Finished target fonnection ”
GDB: 52955
Target connectjon status - OK
Target connectfion status - OK
Starting downfoad
Option Function Select, writing to address ©x@8080480 with data FIFffFfffffdffff
SECMPUxxx, friting to address @x@0000403 with data FofFFFfffffffffffcFfFrFFrfrfffff...
Finished download
Hardware breakpoint set at address @x113@
v
< >

Figure 2-11 Writing program into evaluation board
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(5) Disconnecting evaluation board

After writing the program, select “Run” > “Disconnect” to disconnect the evaluation board and remove the USB

cable.

| Run | Window Help

ReMegas Debug Tools >

i InstructionSteppinatdad
Select [Run]-
>[Disconnect].

Resume at Line |

OB Resume F&
Suspend
W Termingfe Ctrl+F2
¥ Disconnect
Resume Without Signal
= Steplnto Fs
3%  Step Over F&

|

& Console ¥ | &} Debugger Console
<terminated> RAGT1_ESB_SPM_LESS FOC_E2S V101.elf [Renesas GD|

2 Bl B [
Confirm on console o T o a8 x Sﬁl =% &f & ‘EE” D~ B
server (Host) (Terminated Apr 14, 2023, 5:23:45 ) [pid: 24]

50B: 52955 scr_een' thgtthe target .
Target connection status - OK device is disconnected .
Target connection status - OK
starting download

Option Function Select, writing to address 88 with data FFFFFFFFFffdffff

SECMPUott, writing te address @x@eoesids wi data fcfffffffffffffffcffffffffffrfe...
Finished download
d hreakpoint sat at addc 1130

Disconnected from the Target Debugger.

< >

Figure 2-12 Disconnecting evaluation board

If the project has been rebuilt, load the Map file which was generated at the same time as the latest
execution file into Renesas Motor Workbench. For how to generate a Map file, see chapter 3, and for how to
load the file, see chapter 2.6.2.

Note: If executing the program (driving a motor) using Renesas Motor Workbench after writing the program,
use a communication dedicated circuit (isolated type) to connect to the target board.
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2.5.2 When writing with Renesas Flash Programmer (RFP)

This section describes how to write the execution file included in this package into the target board using
Renesas Flash Programmer (RFP). (You can download RFP from Renesas Web.) Configure settings for
communication to the CPU board according to the system to be used.

Load the RMT file that is included as well. (For how to load RMT files, see chapter 2.6.1.)

(1) Launch the RFP tool and create a new project.

(2) Specify the communication method and connect a PC and the target board.

Create a new project.

Es Renesas Flash Programmer V3.11.01

File | Target Device

Help

Mew Project...

Unique Code

Open Project...

Save Project

Save Image File..,

File Checksum
Set File Password...

1 RAET1_MRSSK2_SPM_LESS_FOC_TU
2 RABT1_MRSSKZ_SPM_ENCD_FOC_TY
3 RAGT1_ESB_SPM_LESS_FOC_E25 V1

Exit

St

s Create New Project

Project Information

Microcontraller:

RA

Name the project.

L

Project Mame:

I RAGTI_MRSSK2_ SPM_L ESS_FOO_TUNEF{_R\.-‘EI

Project Folder: [ D#Work

| Browze .

Communication

Toal: Interface:

Tool Details.. Mum: AutoSelect

SWD w

Cancel

Renesas Flash Programmer W3.11.01 [5 Jan 2

. l

\ |

Select the connection to
the target.

Clear status and meszage

After connecting the target
board and a PC with the
communication method you
specified, click [Connect].

Figure 2-13 Writing execution program with Renesas Flash Programmer (1/2)
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(3) Specify the program to write and start writing.

(4) After writing is normally completed, terminate RFP and remove the target board from the PC.

s Renesas Flash Programmer V3.11.01 — hod

File  Target Device Help

Operation  Cperation Settings  Elock Settings  Connect Settings  Unigue Code

Praject Information 2
Specify the program to
Current Project  RAETI_MRSSK2 SPM_LESS_FOS TUNER_RW200rp; wrie
Microcartroller: RA (.mot or .hex).
Proeram File /
|<Pr0jectDir>¥RP|ﬁT1_M RS5K2_SPM_LESS_FOC_TUMER_RV200hex | Browse...

CGRC-32: ECB41BIF

\

Flash Operation

Eraze »» Program »>» Verify

Connecting to the target device A ~
Connecting to the target device
Signature: After preparation,

Device: RA click [Start].

Device Code: 00270447

Setting the target device

Dizconnecting the tool
(Operation completed.

L
Clear statuz and meszage
During writing / Writing is completed (normal termination)
= I Rervesas Flsh Progeammes V31101 - =
File TargetDevice Help Ble  TegetDevce  Hels
Operation  Operation Settings Block Settings Connect Settines  Unique Code Opwraton Oparstion Sattngs  Block Settingz  Connect Selingx Uns Cose
Project Infor mation Prapct Infor ratan
Gurrent Project: RABT1_MRS5K2 SPM_LESS_FOG_TUMER Rv200rpj Cuamest Pro o PURAT | MPSENE SFM LESE FO0 TUKER Z a0y
Micracontroller: RA MNicrocontrol lr: Pk
Program File Frogram Fia
<ProjectDir¥RABT 1 MRSSK2 SPM LESS FOG_TUNER RW200hex Browse. [“Propect Dirs¥RAST | MRS 5P M LESS FOC TURER AV20l e Eroene.

FO-22 - FORIAIE

CR0-12: TS IESF

Progress Report
Flash Opera Flach Cperstion

Erase >>F  Runnine vt v+ Proteam 5 Wity

[ = = [ st |

lected blocks. ~ [orne fessl BOTIRATEE = BRIRERISE  com: 16 -
[Codk 1] 0x00000000 - XDODTFFFF  size: 512 K
[D: 11 0x40100000 - Dx40101FFF  size : 8K [esiteing dats

[Dock Flsch 1100000 - ONIRFE  size 10 K
[ordie feasl BOTIATEE = BOEAIEE  ce: 15
il the e devscs

Whiting data to the tarest device
[Code Flash 1] 0x00000000 - B0000DFFF  size s 58 K.
[Config Area] 101004 150 - Gx0 100A 15F  size : 16

\erifyine data

Ciscormactiv the tood
Digeat
[Oode Flash 1] 0x00000000 - Bx0000DFFF  size : 56 K

on pompdnted

[rpep—

Figure 2-14 Writing execution program with Renesas Flash Programmer (2/2)

Note: If executing the program (driving a motor) using Renesas Motor Workbench after writing the program,
use a communication dedicated circuit (isolated type) to connect to the target board.
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2.6 Loading Variable Information

Renesas Motor Workbench loads the Map file which is outputted in generation of the execution program and
gains access to the global variables. If the program has been changed and rebuilt, it is necessary to load the
Map file again.

Renesas Motor Workbench can save and load the variable information and environment information
including settings for tools as an RMT file (An RMW project file).

Build a project
Renesas Motor Workbench

Tool setting information

Save

A 4

Load RMT file

Execution file Map file

A

A 4

Variable information

Load

74

Figure 2-15 Map file and RMT file (An RMW project file)

2.6.1 Loading RMT File

When an RMT file (storing both variable information and tool setting information) is provided in the sample
program included in this package or in the sample program provided by Renesas, load the RMT file by following

one of the operations below.

(a) Use Select Navigation function (displayed from Help menu) and load the RMT file.

(b) Select “Open RMT File” of the Main Window’s File menu and load the RMT file.

(c) Click the “...” button next to the RMT File field in Main Window’s File Information and load the RMT
file.

(d) Specify the project folder in Main Window’s Project File Path and double-click the RMT file displayed
on the File List to load it.

(e) Drug & drop an RMT file on a PC to Main Window’s File List and doble-click to load it. (In this case,
the RMT file is copied to the project folder on the PC.)

Note that if the sample program has been changed and built, it is necessary to load the Map file generated in
building into Renesas Motor Workbench again.
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B Sedect Hawigaticn

Welcome to the Select Navigation

We will support the settings required to use
Renesas Motor Workbench (RMW) in the future.
Click "Mext".

If you check this, the message
will not appear from the next
time.

I ::| Do not show this features in the future

Mext = I

>Rm| Select

>End Assistance

[ rm—

Select RMT File

Select the RMT file you want to use and click "Next".

The RMT file is an environment file that saves various settings used in RMW.

Selecting RMT: RA6T1_ESB_SPM_LESS_FOC E2S_V101.rmt

\

Finish |

Select the RMT file to load. |

Do nat show this features in the future

>
>
< Back Next > I Finish
NE—— | —)
>Start >Configmation >End Assistance
B Sedect Nawigaticn
<
<

Map File Select Confirmation

Da you want to select a MAP file?

RMT file is updated when map file is selected. [y —

1 o If USB connection is
Yes I I No I » ]
Select COM Port established, you can select a
| COM port
Ifyou want to load a Map file, click Select the COM port that communjcates with the ICS board and click "Next".
[Yes].
Do noff show this TE Selecting COM:  COM3 ¥ | Clock
< Back Finish
_ —_— Click [Finish] to complete
=Select Rim) =Confirmation »End Assistance tti
| Do not show this features in the future setting.
>
—_—
Select MAP >Confirmation >End Assistance

Pr—

Select the Map file.

Select Map File

Select the MAP file and click "Next".

Selecting MAP: RAGT1_ESB_SPM_LESS_FOC_E25 V101_conv.map

Completion to use RMW Tool

Do not show this features in the future

Vous have completed the nacassary setHngs 1o usa
Reresas Mator Workbench (RMW)
ClickFireshy and sakect the fatura you wand 1o s,

Click [Fin

ish] to complete
setting.

Dot shoaw this Teaures in the Ruture

— —_—
>RMT Select >COM Select >End Assistance

»End Asslstance

Figure 2-16 (a) Loading RMT file using Select Navigation function
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) Select [File] -> [Open RMT File], and
File Option Help __—| the dialog for loading RMT file will be
Open RMT File(0) displayed.
Save(s)
Save As(A)
Load Variable Data({M)
Exit(X)

Figure 2-17 (b) Loading RMT file from “Open RMT File” of File menu

Click [-*-] button in File Information,
and the dialog for loading RMT file will
be displayed.

File Information

RMT File é’

Map File

Figure 2-18 (c) Loading RMT file from Main Window’s File Information

Project File Path | D:\Work\Renesas Motor Workbench_V3_T\mot_rmtiRAGT1_ESB_SPM_LESS_FOC_E2S V101 W | (,) Details v

A\
Name Date Modified Size
RA6T1 ESB_SPM_LESS FOC_E2S V101.rmt 2023/04/13 13:21:47 414 KB

279 KB

{3 RAGT1_MRSSK2_SPM_| ESS_FOC_TUNER_RV200.rmt 2023/04/05 14:54:08

A Select a project folder from the
! Double-click to load the RMT pull-down list of the loading
file shown in the File List. history.

-

RABT2_MCILV1_SP You can also add the RMT file
M_LESS_FOC_TUN to File List by drag & drop.
ER_V100.rmt

Figure 2-19 (d)(e) Loading RMT file from Main Window’s File List
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2.6.2 Loading Map File

When using a user program (when an RMT file doesn’t exist), you need to load a Map file into Renesas
Motor Workbench first.

You must use the Map file that was created at the same time as the execution file in building. If the program
has been changed and rebuiilt, it is necessary to load the Map file again as well. For generating a Map file,
refer to “3. How to Generate Map File”.

Steps for loading Map file:

(1) Load a Map file by one of the operations below. (For how to operate, refer to the figures in 2.6.1
Loading RMT File.)

(a) Use Select Navigation function (displayed from Help menu) to load the Map file.
(b) Select “Load Variable Data” from the Main Window’s File menu and specify the Map file to load.
(c) Click the “...” button next to the Map File filed in Main Window’s File Information to load it.

For RX:
Load a file with a *.map extension.

For RA:
In the file selection dialog, select “All Files (*.*)” for file type, and load a file with a *.rmap extension. If
“MAP Files (*.map)" is selected for file type, a file with *.rmap extension is not displayed.

However, you can change the extension from *.rmap to *.map by the method described in the Tips of “3.3
[RA] In e2 studio Environment” or by modifying the extension directly. In this case, load the file with *.map
extension that you have modified without changing the file type in the file selection dialog.

& Load Variable Data X
<« v 4 « app » rmw v O

RX72T_ESB_SPM_LESS_FOC_CSP_V110.map 2

Tnd 2771 IOEEE
ERUET

774 WEN): | |MAP Files (*.map) v
MAP Files (*.map)

All Files (*.")

Figure 2-20 Map file selection dialog box
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(2) After loading the Map file, “Use Setting Form” screen is displayed. If “Change in Data Type” or “Change
to Array” has been set in the Option Dialog (displayed by selecting “Option Dialog” from Option menu) in
loading, these settings are reflected to the list.

@) User Setting Form — [m| x|
Set

Address Name DataType -
1ffe0198 g_f4_id_ref_monitor FLOAT

1ffe01a8 g_f4_iv_ad_monitor FLOAT

1ffellac g_f4_iw_ad_monitor FLOAT

1ffe01f0 g_f4 vdc_ad_menitor FLOAT

1ffe0lec g_f4_vd_ref_monitor FLOAT -

Figure 2-21 User Setting Form screen

You can also change the Data Type settings on the User Setting Form screen.

&) User Setting Form - O *
Set
Address Name DataType -
1ffe01a8 g_f4_iv_ad_monitor {UINTS i
1ffellac g_f4_iw_ad_monitor INTS
1ffe01f0 g_f4_vdc_ad_monitor UINT16
1ffellec g_f4_vd_ref_monitor INT16 b
UINT32
INT32
FLOAT

Figure 2-22 User Setting Form screen (change Data Type settings)

(3) When you press “SET” button, the variable information is loaded into Renesas Motor Workbench.

Note that after loading variable information by pressing “SET” button, you cannot change the Data Type
using the function of Renesas Motor Workbench. To make a change, load the variable information
with “Load Variable Data” function again.
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2.7 Connecting Host PC and Evaluation Board

2.7.1 Connecting via USB
For system requirements when Renesas Motor Workbench is used, refer to chapter 1.2.

Supply power to the evaluation board with the program written and connect between a PC and the
evaluation board with a USB cable.

When they are connected normally, the connected “COM**” (** indicates the port number) is displayed in the
pull-down list for COM selection in the Main Window’s Connection. This means the status where COM
communication between the PC and the board is established and a communication can start.

Connection

cCoOM v Clock

COM3
OffLineMode

Status
Select the connected COM port from

the pull-down menu.

Figure 2-23 COM selection list of Main Window’s Connection

2.7.2 Starting USB Communication
When you select “COM**” from the COM selection list, the communication connecting process starts. The
connecting process status is displayed in “Status”. When the connecting process is normally completed,
“Connect — USB Serial Port” will be displayed in “Status”. In this state, tools are enabled.

Connection
COM COM3 v Clock

Displays establishment of
Status | Connect -- USB Serial Device I/ connection.

Figure 2-24 Connection status view after connection establishment
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If an error message is displayed when you select “COM**” from the COM selection list, the causes could be
as follows; the USB connection may have a problem, the target board may not be turned on, or the
communication clock setting may be wrong.

Error

[Message]

Failed to COM connection,

[Solution]

Please reconnect after confirmation of connection cable, a beard, a power supply
and Frequency Clock setting.

[Message Code]

1-1-31

OK Cancel

Figure 2-25 Error message under COM connection
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2.7.3 When using Communication Board for Tools (setting clock frequency)

When using a communication board for tools (MC-COM by Renesas or W2002 by Desk Top Laboratories),
specify the communication speed by the following operation.

Click the "Clock™ button in Main Window’s "Connection" to display the Clock Setting dialog. The Clock
Setting dialog displays the clock frequency that is currently set, so you can change this value. The changed
clock frequency will take effect at the time of COM connection.

e o

8,000,000, Hz

: Lo 222000

Status Connect -- USB Serial Device )
Change the setting.

Connection

Figure 2-26 Clock Setting dialog

To set the clock frequency, obtain the value by multiplying the communication rate by 8.

Example:
When the communication rate is 1 Mbps, set the clock frequency to 8 MHz (8,000,000 Hz).
When the communication rate is 5 Mbps, set the clock frequency to 40 MHz (40,000,000 Hz).

When using a MC-COM (Renesas communication board for tools), you can select the following
communication rates (clock frequencies). Set it based on the jumper (JP2) of the MC-COM.

Table 2-3 Settings of MC-COM JP2 and selectable clock frequencies

JP2 Selectable clock frequency

Short 1 Mbps (8 MHz), 5 Mbps (40 MHz), 7.5 Mbps (60 MHz), 10 Mbps (80 MHz),
15 Mbps (120 MHz)

Open 6.25 Mbps (50 MHz), 8.33 Mbps (66666666 Hz), 12.5 Mbps (10 MHz),
16.66 Mbps (133333333 Hz)
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MC-COM board

c‘ﬁ‘l'
=
o

w
a
=
u2
o]

| Jumper (JP2) I

Figure 2-27 JP2 of MC-COM (communication board for tools)

Table 2-4 and 2-5 shows maximum communication rate on each MCU under conditions shown in this table.

Conditions

+ Configure CPU clock frequency at maximum

+ Applicable baud rate for MC-COM

Table 2-4 Maximum communication rate (for RX microcontroller)

Lib . . -
API(ics2_init) Lib ?Pl(lc§2_|ln|t)
Supplied configured value | ongured vaiue
Product CPU clock | clock Baud rate Sampling
name frequency | frequency interval
(UART)
4™ argument 5" argument char
char speed mode
RX72T 200MHz 50MHz 6.25Mbps 50us/4ch 0 2
RX66T 160MHz 40MHz 5Mbps 50us/4ch 0 2
RX26T 120MHz 60MHz 7.5Mbps 50us/4ch 0 2
RX24T/U 80MHz 40MHz 5Mbps 50us/4ch 0 2
RX23T 40MHz 40MHz 5Mbps 50us/4ch 0 2
RX14T 48MHz 48MHz 1Mbps 200us/4ch 5 2
RX13T 32MHz 32MHz 1Mbps 200us/4ch 3 2
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Table 2-5 Maximum communication rate (for RA microcontroller)

Lib API(ics2_init) | Lib API(ics2_init)
Supplied configured value | configured value
Product | CPU clock | clock Sampling
Baud rate ;
name frequency | frequency interval
(UART)
3 argument char | 4" argument char
speed mode
RA8T2 | 1GHz 120MHz 10Mbps 50us/4ch 1 2
RA8T1 480MHz 120MHz 10Mbps 50us/4ch 1 2
RAG6T3 | 200MHz 100MHz 16.6Mbps 50us/4ch 0 2
RA4T1 100MHz 100MHz 16.6Mbps 50us/4ch 0 2
RA6T2 | 240MHz 120MHz 10Mbps 50us/4ch 1 2
RAGT1 120MHz 120MHz 15Mbps 50us/4ch 0 2
RA2T1 64MHz 32MHz 5Mbps 50us/4ch 0 2

2.7.4 When using Built-in type Communication Library (setting baud rate)

When using the built-in type communication library, set the baud rate by the following operation.

Select "Baud rate Dialog" from Main Window’s "Option™ menu to display the Baudrate Setting dialog. The
dialog displays the baud rate that is currently set, so you can change this value. The changed baud rate will
take effect at the time of COM connection.

Help

Option Dialog

Baudrate Dialog

Change the setting.

/

Baudratﬂ%g n

921,600 bps

Figure 2-28 Setting baud rate

Set the baud rate to the value that is set by the program including the built-in type communication library. In
addition, the set value must be a value that can be set to the connected USB serial conversion board from

the PC. You can check the configurable values in the properties of the COM port (port setting) from Device
Manager of Windows control panel.
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2.7.5 In Case of USB Connection Trouble
If any problem occurs on USB connection, solve it by the following operations.

¢ Check the connection to the evaluation board and the power supply to the board.

o Confirm that the execution program of the evaluation board and the variable list loaded into
Renesas Motor Workbench are both generated in the same build.

¢ Reset the evaluation board, reconnect the USB cable, or change the USB port to another one, etc.
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2.8 Description of Operation

2.8.1 Launching Internal Tool

When a Map or RMT file is loaded and the target is connected normally, icons for available tools will be
shown in Main Window’s Select Tool. (The view of Main Window and available tools vary depending on the
sample program.)

Click an icon in Select Tool to start the tool, and the window for the tool will open.

@ Renesas Motor Workbench  <RMT File> = Direl_rm Displays when the LESS_FOC_TUNER_V100_warksrmt . . .
target is connected via Indicates the RMT file and Map file
File Option Help USB that are loaded currently.
Connection File Information

- comg v Clock RMTFile  RABTI_MCILV1_SPM_LESS_FOC_TUNER V1... 11/18/202506:25:14 ..
Displays only for the

sample program Connect - USB Serial Port Map File  RASTI_MCILV1_SPM_LESS_FOC_TUNER E2S... 08/05/2024 21:13:47
provided by Renesas.

Configuration Select Tool
CPU RA8T1
Select a tool to start
Motor Type Brushless DC Motor
from Select Tool.
Control Tune for Sensorless vector control (Speed corn
Inverter MCI-LV-1 Easy
Project File Path  D:\rel_rmw_develop\trunk\RMT v| ) Details v
J
Name Date Modified Size
{35) RAST1_MCILV1_SPM_LESS_FOC_TUNER_V100.rmt 2025/08/02 14:58:49 512 KB
{35) RAST1_MCILV1_SPM_LESS_FOC_TUNER_V100_work.rmt 2025/11/18 06:25:14 520 KB
(P RL78G24_MCEK_LESS_FOC_APM_V100.rmt 2024/10/22 18:15:23 988 KB |
(P RL78G24_MCEK_LESS_FOC_APM_V100_work it 025/11/17 01:26:23 992 KB
) RX72T_ESB_SPM_ENCD_FOC_SERVO_V100.1 |ndicates the current project folder and /08102 23:26:34 428 KB

the RMT file included in it.

Figure 2-29 Main Window (after the target is connected)

R21QS0011EJ0121 Rev.1.21 Page 30 of 59
Mar.31.26 RENESAS




RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench
3.3.1 Quick Start Guide

2.8.2 Basic GUI Operation
This section describes the basic GUI operations for Main Window and the internal tools (Easy, Analyzer,
Servo, and Tuner) of Renesas Motor Workbench.

For details on each function, refer to the Renesas Motor Workbench User’'s Manual.

(1) Tool switch button

When you launch a tool from Select Tool on Main Window, “Tool switch button” will be displayed on the top
of the screen of each tool. Click it to switch to another tool.

Note that you cannot switch tools during operating (driving a motor).

(2) Main Window switch button

"Main Window button” is shown on the upper right of the screen of each tool. Click it to go back to Main
Window.

Note that you cannot switch to Main Window during operating (driving a motor).

@) Renesas Motor Workbench  <RMT File>: Di\rel_rmu_develop\trunk\RMT\RABT1_MCILV1_SPM_LESS_FOC_TUNER_V100_work.mt = @ x

File Option Help Log

Available tools are displayed.

Connection File Information N
(Click to start the tool.)
COM CoMe v Clock RMTFile  RAST1_MCILV1_SPM_LESS_FOI
Status Connect -- USB Serial Port Map File RASTLMC\LVLSPM,LESS,FOC,y{ER,EZS . 08/05/2024 21:1347
Configuration Select Tool
cPU RABT1 i p
Motor Type Brushless DC Motor iy
Control Tune for Sensorless vector control (Speed con - E
Inverter MCI-LV-1 Easy Analyzer Click FO gC? back to
7 Main Window.
Project File Path  D:\rel_rmw_develop\trunk\RMT / — \ Details v ‘
\
- - =\
| Nimé U8 R Mot Wirbinerch  <SMAT s D, e vt AMTVRAST | WACISH S98_LESS_ FOXC_TUNER V300, ek - o
| | GMRA8BT1_MCILV1_SPM_LESS_FOC_TUNER_V100.rmt 2
— File He - | Miain Windom | -
(EIRRABT1_MCILV1_SPM_LESS_FOC_TUNER_V100_work.rmt i e [
(ERL78G24_MCEK_LESS_FOC_APM_V100.rmt o
(EEPRL78G24_MCEK_LESS_FOC_APM_V100_work.rmt b “ Zom Zoamz
| P e e s e sm e 1 R
[C] S R—- T e GNTRARTHACIL S0 LES3 FOE T erms | Save Load -,—_-ocucle [ 5cope Capture  Augquiring Data
e Hep [__=o TR
= N - I
Speed reference
: 0 w:| Tool switch button
> < an L
1
nw
S ] E
Easy tool l — Analyzer tool
o
am
um ) Besdy CPU1 RAT Sei 1 5E14 PORT SOV
)
um
i
um
0

<) Pty CPU1 RATS Seris | 52 PORT 0MS.

Figure 2-30 Tool switch button and Main Window button
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(3) Window view switch button

In the screen of each tool (Analyzer, Servo, Tuner), you can change the window view by clicking the

following buttons. You can also release the maximized window.

You can select the frontmost window with the window list button (button (a) in the figure below).

However,

when a window is framed out of the tool, the window is not displayed in the list of active windows. (In this

case, select the window from Windows Task Bar.)

< Window View Switch Button >

Main Window |_ [
I U I S —

111
(@) (b) (c) (d) (e)

(a) Display windows list (click to list windows)

(b)  Arrange windows in cascade

(c) Arrange windows up and down

(d) Arrange windows side by side

(e) Back to original size (displayed only for the maximized window)

< Switching views by window list button (a) >

Click the window list button (a).

N\ |

Main Window i Select the frontmost
Scope Window WlndOW.

User Button Control Window

Analyzer Navigation Window
List of currently displayed
windows

Figure 2-31 Window view switch button in each tool window
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(4) Framing Out/In Window

You can move (frame out) tool windows (except for some tools) outside of the tool frame by dragging the
title. In reverse, you can return (frame in) the window to the original tool frame by dragging it.

File Help

Tuner Main Windew v

You can move windows by
mouse operation.

Frame-in

Scope Window

Save Load All

Time/Div 20 % Mode single W Edge Rise | WA ¥ level 52.69m 4 Position ( 194.00m 4

Frame-out
<

\ ChannelName OffSet Max Min Avg Ver-A Ver-B Hor-A Hor-B

Cursors

Graph Setting

Smoothing

Channel Setting

Set Color

Figure 2-32 Framing out and in window
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(5) Log console display switch button

The Main Window and each tool screen (Easy GUI, Analyzer, Sh 1 ervo, Tuner) record logs for certain
operations. To view logs, use the Log Display Toggle button in the top menu. Pressing the button displays
the log console on the right side of the window. Pressing the button while the log console is displayed will

close it.

@ Renesas Motor Workbench  <RMT File>; ——-

File Option Help Log
Connection File Information
com v Clock RMT File:
Status Map File
Configuration Select Tool
e Pressing the log display switch button
Motor Type
Control will toggle the console display.
Inverter
() Renesas Motor Workbench  <RMT Files:: ——- \— [u] x
Project File Path C:usersy \AppData\Reaming\Renesas Electroni &
File Option Help Lo

Name ——— = 9

Connection File Information

comM v Clock RMT File

Status Map File

Configuration Select Tool

cpu

Motor Type

Catey Log console

Inverter

Project File Path C:\Usersy \AppData\Roaming\Renesas Electronics\ICS

Name

Figure 2-33 Switching Log Console Display
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2.9 Saving RMT file and terminating Renesas Motor Workbench
The RMT file can be saved from “Save” or “Save As” of Main Window’s “File” menu.

Option Help

Open RMT File(O)

Save(S) /

Save As(A)

Save the RMT file.

Load Variable Data(M)
Exit(X)

Figure 2-34 Saving RMT file

T K

To terminate Renesas Motor Workbench, select “Exit” from Main Window’s “File” menu or press the close
button on the upper right corner of the screen.

On termination, the exit screen is shown as below.

Information

[Message]

Do you want to exit Renesas Motor Workbench after saving the set information to
the RMT file?

[Message Code]

1-2-16

Save Save As No Save Cancel

Figure 2-35 Renesas Motor Workbench exit screen

The functions of each button on the exit screen are as follows.

Table 2-6 Functions of buttons on exit screen

Button Function

Save Saves the environment information of Renesas Motor Workbench into the loaded RMT
file by overwriting it and exits.

Save As Saves the environment information of Renesas Motor Workbench into a new RMT file
with a new name specified and exits.

No Save Exits without saving the environment information of Renesas Motor Workbench.

Cancel Cancel the termination process.
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3. How to Generate Map File

When Renesas Motor Workbench loads the global variable information (Map file) of the program written into
the MCU on the evaluation board, it gains access to the global variables. This Map file can be generated
together with the execution file (control software) in the program building.

The followings are setting procedures to generate a Map file in the Integrated Development Environment
“CS+ (CC compiler)”, “e? studio”, and “e? studio (RA)".

3.1 [RX] In CS+ (CC Compiler) Environment
Setting procedure:

Launch CS+ and display the target project. Open the project information from “Project Tree”.

Right-click on “CC-RX (Build Tool)” in “Project Tree” and select “Property”. The “Property” window will
be displayed on the right side of the screen.

Click “Link Options” in “Property”.
Open “List” and “Others”.

See “Outputs the linkage list file” under “List” and if it is set to “Yes (List contents=ALL)(-LISt -
SHow=ALL)", skip to @ . If not, proceed to ®.

Select “Yes (List contents=specify) (-LISt)” to “Outputs the linkage list file” under “List”.

Select “No” to “Outputs a symbol name list in a module” under “List”.

Add “-Show=Symbol,struct” (comma-delimited) to “Other additional options” under “Others”.
Build with the above settings, and a Map file will be generated including “variable information”.

W O 0

R21QS0011EJ0121 Rev.1.21 Page 36 of 59
Mar.31.26 RENESAS



RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench

3.3.1 Quick Start Guide

Fil Edit View Project Build Debug Tool Window Help

oot | PP X 0B 9 HESE < - &a | CCRr Frogety al (o] Bil=

Property

SO EEH: QB3 Q|5 : (g Soluton List

ra\

B

@ Right-click on CC-RX. I

| o

5 RX E2 Lite (Debug 01| Build Project

Import Build O YEwE:

Set Link Order.

~ Opi

D Program Analyzes [} Rebuild Project Shift+F7 >
Hﬁ & Clean Project ( ” "-”
application " " .
T midele 7l sooemid (@ Select Property".

Yes(List contents=specty) LIS
No

No

@ Open "List" and "Others".

No optimize(-NOO Plmize)

Outputs the number of symbol
Outputs the cross-reference information
Shows the total sizes of sectins
Outputs vector information

Outputs relocation attributes related to sections,
imizaion

Optimization type
Section

ack use information file No
Compresses the debugging information No(-NOCOmpress)
Changes the warning-level and error-level messages to information-level me No
Changes the information-level and error-level messages o warming-level me No
Changes the information-level snd warning-level messages to error-level me No
No

> Command line

Deletes local symbol name information
Dispiays the tofal sizes of sections
Dispiays the copyright information

> Commands executed before link processing

> Commands executed afier link processing
Other additional options

I ) Select "Link Options" tab.

Outputs the linkage list file
Selects whether to output the linkage list fle.
This correspands to the -list and -show opticn of the linker.

—symbol struct
mand line[12]
4

Common Options

{ ot optors

Library Generate Options

Property

4, CC-RX Propetty

N———

> (inpik
Output

~ List

Outputs the linkage list file

Yes(List contents=ALL)(-LISt -SHow=ALL)

> i
> Section
> Verify

® If itis set to "Yes (-LISt-Show=ALL)", proceed to
build.

Otherwise

A, CC-RX Property

® Select "Yes (List contents=specify) (-LISt)" to "Outputs the

v List
Outputs the linkage list ile Yes(List conterts=speciy)(LISt)
Outputs a symbol name list in a module No
Dltouts the number of symbal references o
Outputs the cross-reference information No
Shows the total sizes of sections No
Outputs vector information No
Outputs relocation attributes related to sections No
~ Optimization
Optimization type No optimize{ NOOPtimize)
5 Section
5 Verify
v Others
Outputs a stack use information file No
Compresses the debuoging information NolNOCOmpress)

Changes the warning-level and error-level messages to information-level me No
Changes the information-level and error-level messages to warning-level me No

Changes the information-level and warning-level messages level me No
Deletes local symbol nzme information No
Displays the total sizes of sections Yes(-Total_size)

Displays the copyright information
Commands executed before link processing
Commands executed sfter link processing Commands exccuted after ik processing]l

Other additional options | show-symbolsiruct |

5 Command fine Command ne[12]

No{NOLOgo)

Commands executed before link processing[0]

linkage list file".

@ Select "No" to "Outputs a symbol name list in a module" under
“List".

Add “-Show=Symbol,struct” (comma-delimited) to
"Other additional options" under "Other".

Other additional options
Inputs the link options to be added addificnally.
The options set here are added at the end of the link opticns group.

Common Options  Compile Options | AssembleOptions ;. Link Options { Hex Output Options

Library Gen

Figure 3-1 CS+ (CC Compiler) property setting
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Tips : Copy a Map file to the location where a RMT file is saved after the build.
When you load a Map file after loading a RMT file, the dialog box is opened with the directory path of
the loaded RMT file specified. This is because the directory is opened that has been the most recently
operated in the file selection dialog box. Therefore, if you have copied a Map file to a RMT file
directory in advance, you can select the RMT/Map file without changing the directory path in the
dialog box.
In [Link Options] > [Others] > [Command executed after the build], enter the command as below to
copy the Map file to the directory where the RMT file is saved, and the Map file will be copied
automatically after the build.

copy %BuildModeName%\%ProjectName%.map app\rmw\%ProjectName%.map

j main.c j r_mir_config.h j r_mir_mod.c j r_mtr_interrupt_carrier.c - X

4\ CC-RX Property 2 e =+
Changes the warning-level and error-level messages to information-level Mo ~
Changes the information-level and error-level messages to warning-level Mo
Changes the information-level and warning-level messages to errar-level Mo

Dieletes local symbol name information Mo
Displays the total sizes of sections Yes(-Total_size)
Displays the copyright information Mo(-NOLOgo)
Commands executed before link processing Commands executed before link processing[(]
L, Commands executed after link processing[1]
a1 1 .| copy “BuldModeMame ¥ % Froject Name ™ map lib¥ics¥ % FrojectName . map ]
Other additional options . -show=symbol .struct
Command line Command line[11]

Commands executed afier link processing
Specifies the command to be executed after link control processing.
‘\when specifying a batch file, uze a call instruction like "call a bat". When described "Elpython” in the first line, the contents from the second line to the last ling are ..

'\ Commaon Options X Compile Options ,f AssembleOptions ,a Link Options / Hex Output Options Af Library Generate Options f -

Figure 3-2 Settings for copying Map file in CS+ (CC Compiler)

3.2 [RX] In e?studio Environment
Setting procedure:

Launch e? studio and display the target project.

Right-click on the target project from “Project Explorer” and select “Properties”. The “Properties”
window will be displayed.

Open “C/C++ Build” on the left and select “Settings”.
Select “Tool Settings” tab on the right from “Settings”.
Select “User” under “Linker”.

In “User-defined options (add after command line)” on the right bottom, press “+” button and add “-
Show=Symbol,struct’” (comma-delimited)

Build with the above settings, and a Map file will be generated including “variable information”.

Q QO®O® OO
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Q workspace - & studio
File Edit Mavigate

Search  Project  Renesas Views

Run  Window

|%§: Debug

- | | [T RK72T_MRSSK_SPN|

® Pl Bt

¥ - v| *

45 Debug ||.1‘j Project Explorer |

v [=S RX72T_MRSSK_SPM_LESS_FOC_E2S_RV100 [DefaultBuild]

ESY § =0
|
|

@

Select [Properties] from

— right-click menu.
%, Binaries
Iﬂj" Includes B System Explorer
= application @ Command Prompt
& config Configure »
= DefaultBuild
I Properties Alt+Enter I
v
B Properties for RXT2T_MRSSK_SPM_LESS_FOC_E25_RV100 O X
Settngs e
Resource
-
—{ w C/C++ Build Cenfiguration: | DefaultBuild [ Active | [z ers Con T e i
Build Variables
Environment @
Logging % Tool Settings | Toolchain  Device #* Build Steps Build Artifact Binary Parsers €3 Error Parsers
> [eting]
Stack Analysis & Common User-defined options (added before all specified options) w5 B 4l d
Tocl Chain Editor & Compiler
C/C++ General 3 Assembler
Project Matures w &) Linker
Project References v nput
Renesas QF # Advanced
Run/Debug Settings ~ (# Output
Task Tags # Advanced
Validation @ 8 List
(& Optimization
(2 Section ﬁ Enter Value X
(2 Subcommand file
Miscellaneous User-defined options (added after all specified options)
S TBry Benerator | -Show=Symbol,strucq ]
) Converter
@ Add option as
“-Show=Symbol, struct”.
y — o [ Co
| )
User-defined options (sdded after all specified options) F_j—l EREEAR
v
@ Apply and Close Cancel

Figure 3-3 e? studio property setting
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Tips: Copy a Map file to the location where a RMT file is saved.
When you load a Map file after loading a RMT file, the dialog box is opened with the directory path of
the loaded RMT file specified. This is because the directory is opened that has been the most recently
operated in the file selection dialog box. Therefore, if you have copied a Map file to a RMT file
directory in advance, you can select the RMT/Map file without changing the directory path in the
dialog box.
In [C/C++Build] > [Settings] > [Build Step] tab > [Post-build steps] , enter the command as below to
copy the Map file to the directory where the RMT file is saved, and the Map file will be copied
automatically after the build.

copy ${ProjName}.map ..\app\rmw\${ProjName}.map

; l:',-p.:— filter text l Settings
b Resource
Builders
:
Build Vanables
Environment
Logging &5 Tool Settings | Toolchain | Device & Build SteEs Build Artifact | [i§ Binary Parsers
Settings

Tool Chain Editor Pre-build steps
Command(s):

Configuration: |DefaultBuild [ Active ]

C/C++ General
Project Natures

: Description:

Project References

Renesas QE

Run/Debug Settings Post-bulld steps
Command(s):
| fopy S{Prijrame}.map ..¥5pp'¥rmw ¥§{projName}.map |
Description:

Figure 3-4 Settings for copying Map file in e2studio
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3.3 [RA]In e?studio Environment
Setting procedure:

@
@

OO ®O

Copy “ElfMapConverter.exe” attached in Renesas Motor Workbench to the output folder of the
project.

Create a bat file that describes the following command. (The file can be named as any name.)

arm-none-eabi-objdump.exe -W project-name.elf>project-name.txt
ElfMapConverter.exe project-name.txt

Launch “e? studio” and display the project.

Right-click on the target project from “Project Explorer” and select “Properties”. The “Properties”
window will be displayed.

Open “C/C++ Build” on the left and click “Settings”.
Select “Build Steps” tab on the right in “Settings”.

Add the bat file created in @ to the command field of "Post-build steps". (The file is named “map.bat”
for example here.)

Build with the above settings, and a Map file (.rmap) will be generated including the “variable
information”.
Q Properties for RAGT1_ESB_SPM_LESS_FOC_E25 V101 O x
Seings e
Resource N
Builders
w C/C++ Build Configuration: Debug [ Active ] ~ | | Manage Configurations...
Build Variables @ Orphaned configuration. No base extension cfg exists for com.renesas.cdt.managedbuild.gnuarm.config.elf.debug. 1116209476
@ Environment
Logging B Tool Sattmgs Build Artifact Binary Parsers @ Error Parsers
_ ®
Tool Chain Editor Pre-build steps
C/C++ General Command(s):
Project Matures | w |
Project References 0 tion:
Renesas QF esenphon:
Run/Debug Settings | V|
Post-build steps
Command(s):
@ |map.baﬂ \/|
Description:
v
Figure 3-5 e? studio (RA) property setting
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Tips: Copy a Map file to the location where a RMT file is saved.
When you load a Map file after loading a RMT file, the dialog box is opened with the directory path of
the loaded RMT file specified. This is because the directory is opened that has been the most recently
operated in the file selection dialog box. Therefore, if you have copied a Map file to a RMT file
directory in advance, you can select the RMT/Map file without changing the directory path in the
dialog box.
In addition, if you have modified the extension of the Map file generated in this section from *.rmap to
*.map and copy the file, you do not need to change the file type in the dialog box for loading Map files.
If you add the command as below in the bat file described in the above step @), the Map file whose
extension has been modified will be copied automatically after the build. In the following example,
“ conv” is added to the copied Map file name so that you can identify the extension changed from
*.rmap to *.map.

@ Create a bat file that describes the following command. (The file can be named as any name.)

copy ProjectName.rmap <RMT file save directory>\ProjectName_conv.map

R21QS0011EJ0121 Rev.1.21 Page 42 of 59
Mar.31.26 RENESAS



RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench

3.3.1 Quick Start Guide

4. Communication Library

4.1 Communication Library for each MCU

To use Renesas Motor Workbench, it is necessary to include the communication library into a user program.
The communication library is provided in the package of Renesas Motor Workbench (in “communication
library” folder). Table 4-1 shows the communication libraries provided for each MCU.

Table 4-1 Communication library (for RX) 1/3

Supported CPU RX23T RX24T RX24U
File ics_RX23T.obj ics_RX24T.obj ics_RX24U.obj
ics_RX23T.h ics_RX24T.h ics_RX24U.h

Communication rate

0.5 Mbps to 5 Mbps

Port

SCI1 TXD1:PD3
RXD1:PD5
SCI5 TXD5:PB5
RXD5:PB6
SCI5 TXD5:PB2
RXD5:PB1

SCI1 TXD1:PD3
RXD1:PD5
SCI5 TXD5:PB5
RXD5:PB6
SCI6 TXD6:PB2
RXD6:PB1
SCI6 TXD6:PBO
RXD6:PAS
SCI6 TXD6:P81
RXD6:P80

SCI1 TXD1:PD3
RXD1:PD5
SCI5 TXD5:PB5
RXD5:PB6
SCIl6 TXD6:PB2
RXD6:PB1
SCI6 TXD6:PBO
RXD6:PA5
SCI6 TXD6:P81
RXD6:P80

Supported variable type

8bit unsigned integer (number display/setting/waveform display)

8bit signed integer (number display/setting/waveform display)

16bit unsigned integer (number display/setting/waveform display)

16bit signed integer (number display/setting/waveform display)

32bit unsigned integer (number display/setting/waveform display)

32bit signed integer (number display/setting/waveform display)

32bit IEEE754 floating point (hnumber display/setting/waveform display)

CPU resource to use

SCIx RX, SCIx TX, DTC
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Table 4-2 Communication library (for RX) 2/3

Supported CPU RX66T RX72T RX72M
File ICS2_RX66T.lib ICS2_RX72T.lib ICS2_RX72M.lib
ICS2_RX66T.h ICS2_RX72T.h ICS2_RX72M.h

Communication rate

0.5 Mbps to 7.5 Mbps

Port

SCI1 TXD1:PD3
RXD1:PD5
SCI5 TXD5:PB5
RXD5:PB6
SCI6 TXD6:PBO
RXD6:PB1

SCI5 TXD5:PB5
RXD5:PB6

SCI6 TXD6:PBO
RXD6:PB1

SCI8 TXD8:PC1
RXD8:PCO0

SCI12 TXD12:PB5
RXD12:PB6

SCI1 TXD5:PFO
RXD5:PF2

SCI2 TXD6:P50
RXD6:P52

SCI3 TXD8:P23
RXD8:P25

SCl4 TXD8:PB1
RXD8:PB0O

SCI5 TXD5:PA4
RXD5:PA3

SCI6 TXD6:P00
RXD6:P01

SCI6 TXD8:PB1
RXD8:PB0O

SCI8 TXD12:PJ2
RXD12:PC6
SCI8 TXD12:PJ2
RXD12:PJ1

Supported variable type

8bit unsigned integer (number display/setting/waveform display)

8bit signed integer (number display/setting/waveform display)

16bit unsigned integer (number display/setting/waveform display)

16bit signed integer (number display/setting/waveform display)

32bit unsigned integer (number display/setting/waveform display)
32bit signed integer (number display/setting/waveform display)

32bit IEEE754 floating point (number display/setting/waveform display)

CPU resource to use

SCIx RX, SCIx TX, DTC
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Table 4-3 Communication library (for RX) 3/3

Supported CPU RX13T RX14T RX26T
File ICS2_RX13T.lib ICS2_RX14T lib ICS2_RX26T.lib
ICS2_RX13T.h ICS2_RX14T.h ICS2_RX26T.h

Communication rate

0.5 Mbps to 4 Mbps

0.5 Mbps to 6 Mbps

0.5 Mbps ~ 7.5 Mbps

Port

SCI1 TXD1:PD3
RXD1:PD5
SCI1 TXD1:PB6
RXD1:PB7
SCI5 TXD5:PB6
RXD5:PB7
SCI5 TXD5:PB2
RXD5:PB1

SCI5 TXD5:P23
RXD5:P24
SCI12 TXD12:PB0O
RXD12:P94

SCI1 TXD1:PB5
RXD1:PB6
SCI5 TXD5:P23
RXD5:P24

SCI1 TXD1:PD3
RXD1:PD5

SCI5 TXD5:PD7
RXD5:PEO

SCI5 TXD5:PB5
RXD5:PB6

SCI6 TXD6:P81
RXD6:P80

SCI6 TXD6:PB2
RXD6:PB1

SCI12 TXD12:PD4
RXD12:PD6
SCI12 TXD12:P01
RXD12:P00
SCIM12 TXD12:P81
RXD12:P80
SCI12 TXD12:P23
RXD12:P22
SCI12 TXD12:PB5
RXD12:PB6

Supported variable type

8bit unsigned integer (number display/setting/waveform display)

8bit signed integer (number display/setting/waveform display)

16bit unsigned integer (number display/setting/waveform display)

16bit signed integer (number display/setting/waveform display)

32bit unsigned integer (number display/setting/waveform display)
32bit signed integer (number display/setting/waveform display)

32bit IEEE754 floating point (number display/setting/waveform display)

CPU resource to use

SCIx RX, SCIx TX, DTC
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Table 4-4 Communication library (for RL) 1/2

Supported CPU RL78/G14 RL78/G1F

File ics2_RL78G14.Lib ics2_RL78G1F.Lib
ics2_RL78G14.h ics2_RL78G1F.h

Communication 0.5 Mbps to 5.33 Mbps

rate

Port SCI0 TXDO0:P51, RXDO0:P50 SCI0 TXDO0:P51, RXDO0:P50
SCI0 TXDO0:P12, RXDO:P11 SCI0 TXDO0:P17, RXDO0:P16
SCI0 TXDO0:P17, RXDO0:P16 SCI1 TXDO0:P00, RXDO0:P01
SCI1 TXDO0:P00, RXDO0:P0O1 SCI1 TXD0:P02, RXDO0:P03
SCI1 TXDO0:P02, RXDO0:P03 SCI1 TXDO0:P72, RXDO:P73
SCI1 TXDO0:P72, RXDO:P73 SCI1 TXDO0:P77, RXDO:P76
SCI1 TXDO0:P77, RXDO:P76 SCI2 TXD2:P13, RXD2:P14
SCI1 TXDO0:P82, RXDO0:P81
SCI2 TXD2:P13, RXD2:P14
SCI2 TXDO0:P77, RXDO:P76
SCI3 TXDO0:P144, RXDO0:P143

Supported 8bit unsigned integer (number display/setting/waveform display)
variable type 8bit signed integer (number display/setting/waveform display)
16bit unsigned integer (number display/setting/waveform display)
16bit signed integer (humber display/setting/waveform display)
32bit unsigned integer (number display/setting)

32bit signed integer (number display/setting)

8bit bool (number display/setting)

8bit logic (number display/setting)

CPU resource to SCIx RX, SCIx TX, DTC
use
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Table 4-5 Communication library (for RL) 2/2

Supported CPU RL78/G24

File ics2_RL78G24.Lib

ics2_RL78G24.h

Communication rate | 0.5 Mbps to 8 Mbps

Port SCI0 TXDO0:P51, RXDO0:P50

SCI0 TXDO0:P12, RXDO0:P11

SCI0 TXDO0:P17, RXDO:P16

SCI1 TXDO0:P00, RXDO0:P01

SCI1 TXD0:P02, RXDO0:P03

SCI1 TXDO0:P30, RXDO0:P31

SCI1 TXDO0:P72, RXDO0:P73

SCI2 TXD2:P10, RXD2:P11

SCI2 TXD2:P13, RXD2:P14

SCI2 TXDO0:P77, RXDO:P76

Supported variable 8bit unsigned integer (number display/setting/waveform display)
type 8bit signed integer (number display/setting/waveform display)
16bit unsigned integer (number display/setting/waveform display)
16bit signed integer (number display/setting/waveform display)
32bit unsigned integer (number display/setting)

32bit signed integer (number display/setting)

8bit bool (number display/setting)

8bit logic (number display/setting)

CPU resource to use | SCIx RX, SCIx TX, DTC
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Table 4-6 Communication library (for RA) 1/2

Supported CPU RAG6T1 RA6T2 RA6T3
File ICS2_RA6T1.0 ICS2_RA6T2.0 ICS2_RA6T3.0
ICS2_RA6T1.h ICS2_RA6T2.h ICS2_RA6T3.h
Communication rate | 0.5 Mbps to 15.0 Mbps | 0.5 Mbps to 20.0 Mbps | 0.5 Mbps ~ 16.67
Mbps
Port SCI0 TXDO0:P101 SCI9 TXD9:PD05 SCI0 TXDO0:P101
RXDO0:P100 RXD9:PD06 RXDO0:P100
SCl4 TXD4:P205 SCI0 TXDO0:P213
RXD4:P206 RXD0:P212
SCI9 TXD9:P109 SCI0 TXDO0:P411
RXD9:P110 RXD0:P410
SCI9 TXD9:P110
RXD9:P109
Supported variable 8bit unsigned integer (number display/setting/waveform display)
type 8bit signed integer (number display/setting/waveform display)
16bit unsigned integer (number display/setting/waveform display)
16bit signed integer (number display/setting/waveform display)
32bit unsigned integer (number display/setting/waveform display)
32bit signed integer (number display/setting/waveform display)
32bit IEEE754 floating point (number display/setting/waveform display)
CPU resource to use | SCIx RX, SCIx TX | SCIx RX, SCIx TX SCIx RX, SCIx TX

Table 4-7 Communication library (for RA) 2/2

type

Supported CPU RA4T1 RA8T1 RA8T2
File ICS2_RA4T1.0 ICS2_RA8T1.0 ICS2_RA8T2.0
ICS2_RA4T1.h ICS2_RA8T1.h ICS2_RA8T2.h
Communication rate | 0.5 Mbps ~ 16.67 0.5 Mbps ~ 20.0 Mbps | 0.5 Mbps ~ 20.0 Mbps
Mbps
Port SCI0 TXDO0:P101 SCI1 TXD1:P213 SCI0 TXDO0:P609
RXDO0:P100 RXD1:P212 RXDO0:P610
SCI0 TXD0:P213 SCI2 TXD2:PA03 SCI1 TXD1:P400
RXDO0:P212 RXD2:PA02 RXD1:P401
SCI0 TXDO0:P411 SCI3 TXD3:P409 SCI1 TXD1:P707
RXDO0:P410 RXD3:P408 RXD1:P706
SCI9 TXD9:P110 SCl4 TXD4:P714 SCl4 TXD4:P415
RXD9:P109 RXD4:P715 RXD4:P414
SCl6 TXD6:P301
RXD6:P302
SCl6 TXD6:PC14
RXD6:PC13
SCI7 TXD7:P809
RXD7:P808
SCI9 TXD9:P209
RXD9:P208
Supported variable 8bit unsigned integer (number display/setting/waveform display)

8bit signed integer (number display/setting/waveform display)
16bit unsigned integer (number display/setting/waveform display)
16bit signed integer (humber display/setting/waveform display)
32bit unsigned integer (number display/setting/waveform display)
32bit signed integer (number display/setting/waveform display)

32bit IEEE754 floating point (number display/setting/waveform display)
SCIx RX, SCIx TX | SCIx RX, SCIx TX | SCIx RX, SCIx TX

CPU resource to use
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Table 4-8 Communication library (for RA) 2/2

Supported CPU RA2T1
File ICS2_RA2T1.0
ICS2_RA2T1.h

Communication rate

0.5 Mbps ~ 5.0 Mbps

Port

SCI0 TXDO0:P101
RXDO0:P100
SCI0 TXDO0:P101
RXDO0:P104
SCI0 TXDO0:P206
RXDO0:P100

Supported variable
type

8bit unsigned integer (number display/setting/waveform display)
8bit signed integer (number display/setting/waveform display)
16bit unsigned integer (number display/setting/waveform display)
16bit signed integer (humber display/setting/waveform display)
32bit unsigned integer (number display/setting/waveform display)
32bit signed integer (number display/setting/waveform display)

CPU resource to use

SCIx RX, SCIx TX
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4.2 Built-in Type Communication Library

The RA6T2, RA6T3, RA4T1, RA8T1 and RA8T2 supports built-in type communication libraries. When using
the built-in type communication library, you can use a commercially available USB serial conversion module

(isolated type).

The built-in type communication library is included in the package of Renesas Motor Workbench (in “RA6T2”,
‘RAGBT3”, “RA4T1”, “RABT1” and “RA8T2” folder in “communication library”).

Table 4-9 Built-in type communication library (for RA) 1/2

Supported CPU

RA6T2

RA6T3

RAA4T1

File

ICS2_RA6T2_Built_in.o

ICS2_RAG6T3_Built_in.o

ICS2_RA4T1_Built_in.o

Communication rate

Port

SCI9 TXD9:PD05
RXD9:PD06

SCI0 TXDO0:P101
RXDO0:P100
SCI0 TXD0:P213
RXDO0:P212
SCI0 TXDO0:P411
RXDO0:P410
SCI9 TXD9:P110
RXD9:P109

SCI0 TXDO0:P101
RXDO0:P100
SCI0 TXD0:P213
RXDO0:P212
SCI0 TXDO0:P411
RXDO0:P410
SCI9 TXD9:P110
RXD9:P109

Supported variable type

8bit unsigned integer (number display/setting/waveform display)

8bit signed integer (humber display/setting/waveform display)

16bit unsigned integer (number display/setting/waveform display)

16bit signed integer (number display/setting/waveform display)

32bit unsigned integer (number display/setting/waveform display)

32bit signed integer (number display/setting/waveform display)

32bit IEEE754 floating point (hnumber display/setting/waveform display)

CPU resource to use

SCIx RX, SCIx TX

| SCIx RX, SCIx TX

| SCIx RX, SCIx TX
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Table 4-10 Built-in type communication library (for RA) 2/2

Supported CPU RAS8T1 RAS8T2
File ICS2_RA8T1_Built_in.o ICS2_RA8T2_Built_in.o
Communication rate - -
Port SCI1 TXD1:P213 SCI0 TXDO0:P609
RXD1:P212 RXDO0:P610
SCI2 TXD2:PAO3 SCI1 TXD1:P400
RXD2:PA02 RXD1:P401
SCI3 TXD3:P409 SCI1 TXD1:P707
RXD3:P408 RXD1:P706
SCl4 TXD4:P714 SCl4 TXD4:P415
RXD4:P715 RXD4:P414
SCI6 TXD6:P301
RXD6:P302
SCI6 TXD6:PC14
RXD6:PC13
SCI7 TXD7:P809
RXD7:P808
SCI9 TXD9:P209
RXD9:P208
SCI9 TXD9:PA14
RXD9:PA12

Supported variable type | 8bit unsigned integer (number display/setting/waveform display)

8bit signed integer (number display/setting/waveform display)

16bit unsigned integer (number display/setting/waveform display)

16bit signed integer (number display/setting/waveform display)

32bit unsigned integer (number display/setting/waveform display)
32bit signed integer (number display/setting/waveform display)

32bit IEEE754 floating point (number display/setting/waveform display)
SCIx RX, SCIx TX | SCIx RX, SCIx TX

CPU resource to use
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4.3 How to Set User Program

431 DTC
Renesas Motor Workbench operates on a DTC (standard address mode), excluding RA MCUs. Therefore, it
is necessary to define the DTC table in a user program.

Reserve the area for the DTC table within a program (within a file to call initialization functions described
later).
e For RX microcontrollers
Assign the DTC table to an address in the RAM so that the lower 12bit becomes 0.
e For RL microcontrollers
Assign the DTC table to an address so that the lower 8bit becomes 0.

For code sample, refer to 4.3.4 How to Use Library Functions

When using an emulator such as E2, make sure that the user RAM area and the DTC table area do not
overlap.

4.3.2 Interruption
Specify the functions (ics_int_sci_eri(), ics_int_sci_rxi()) for the user program interrupt vectors as shown in
the code sample below (except for RA MCUs).

When using a project generated by the Renesas standard compiler with RX MCUs, specify them within
intprg.c.

void Excep_SCI1_ERI1 (void){ ics_int_sci_eri(); }
void Excep_SCI1_RXI1 (void) ics_int_sci_rxi(); }
void Excep_SCI5_ERI5 (void){ ics_int_sci_eri(); }
void Excep_SCI5_ RXI5 (void){ ics_int_sci_rxi(); }

’

Figure 4-1 Code sample for communication interruption functions
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4.3.3 Specification of Library Functions
In the communication library, the following two library functions are provided.

e void ics2_init(void* addr, char port, char level, char speed, char mode)
e void ics2_watchpoint(void)

The specifications of each function are shown below.

Table 4-11 Library function (ics2_init) (1/2)

Function | void ics2_init(void* addr, char port, char level, char speed, char mode)
name

Return void None
value
Argument | void* addr The start address of a DTC vector table to be used:

Users must reserve DTC vector table before calling this function.
*No settings of this argument for RA series

char port Set SCI port number and pins used for SCI.

char level Set SCl interrupt level:

Set the appropriate interrupt level for the system, since appx.10 psec
interrupt occurs within minimum 2 msec intervals.

*No settings of this argument for RA series

char speed Set communication rate:

Set the value of the communication rate by the following expression.

e Communication rate = CLOCK/ (x x (speed + 1) ) [Mbps]
Communication rate (RA2T1) = CLOCK/ (x x (speed + 1) x (256/ 240))
[Mbps]

— CLOCK: The frequency of clock source supplied to SCI [MHZz]
RX: PCLK, RA: SCISPICLK or PCLK
*For details, see the MCU’s hardware manual.
— X: The fixed value for each MCU
For RX, RA6T1:x =8
For RL78:x =2
For RA6T2, RA4T1, RA6T3, RA8T1, RA8T2, RA2T1:x =6

Ex.) When setting 1.0 Mbps for RX23T
CLOCK = PCLKB =40 [MHz], x =8
then
1.0Mbps = 40MHz / (8 * (speed + 1) -> speed : 4
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Table 4-12 Library function (ics2_init) (2/2)

char mode

e mode1 (32bits 8channels Action of 2 times transfer)

In this mode, when the function "ics2_watchpoint()" is called once, 4 channels
data are transferred with extraction of specified 8 channels data as 8bits,
16bits, and 32bits for wave form display.

At next time when "ics2_watchpoint()" is called, other remained 4 channels
data are transferred without new extraction.

That is to say, in case of "32bits 8channels mode", 8 channels data are
transferred with 2 times call of "ics2_watchpoint()".

e mode 2 (32bits 4channels Action of 1 time transfer)

In this mode, when the function "ics2_watchpoint()" is called, 4 channels data
are transferred with extraction of specified 4 channels data as 8bits, 16bits,
and 32bits for wave form display.

That is to say, in case of "32bits 4channels mode", 4 channels data are
transferred with each call of "ics2_watchpoint()".

It is impossible to display wave form over 5 channels.

e mode 3 (32bits 12channels Action of 3 times transfer)

In this mode, when the function "ics2_watchpoint()" is called once, 4 channels
data are transferred with extraction of specified 12 channels data as 8bits,
16bits, and 32bits for wave form display.

At next time when "ics2_watchpoint()" is called, remained next 4 channels data
are transferred without new extraction.

And at 3rd time of call "ics2_watchpoint()", last remained 4 channels data are
transferred.

That is to say, in case of "32bits 12channels mode", 12 channels data are
transferred with 3 times call of "ics2_watchpoint()".

Function

Initialization process

Table 4-13 Library function (ics2_watchpoint)

Function | void ics2_watchpoint(void)

name

Return void None

value

Argument | void None

Function | Data transfer:
When the communication rate is BR [Mbps], the minimum sampling cycle is 70 + (180/BR)
[usec], and therefore the data transfer function is called at intervals greater than this value.
For example, 250 [usec] intervals or greater are required for communication rate at 1.0
[Mbps].
Note that when using a MC-COM (communication board for tools), the minimum sampling
cycle is 10 + (180/BR) [usec].
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4.3.4 How to Use Library Functions
(1) Calling on RX microcontroller

(a) Calling initialization function “ics2_init ()"
Add the initialization function “ics2_init” to the initialization process part of a program as shown in the
sample code below. Specify the argument based on the following rules.

The first argument:  specify the start address (0 for the lower 12 bit) of a DTC table
The second argument:select the port used from “ics_****.h” (see Table 4-1)

The third argument:  specify the tool interrupt level

The fourth argument: specify the communication rate

The fifth argument:  specify the transfer mode

#include "ics_ RX23T.h"

#pragma section DTCTBL

unsigned long dtc_table[256]; /* caution alignment 0x000 */
#pragma section

void main(void)

{
}

ics2_init((void*) dtc_table, port, level, speed, mode);

Figure 4-2 Calling initialization function ics2_init() (RX23T sample code)

(b) Calling the data transfer function “ics2_watchpoint()”

Call the data transfer function “ics2_watchpoint()” at intervals longer than the minimum sampling cycle
as shown in the sample code below.

void int_TM100u(void) /* 100 psec interval */
{
if (3 <=g_u1_cnt_decimation) /* decimation of ICS call */
{
g_u1_cnt_decimation = 0O;
ics2_watchpoint(); [* data transfer */
}

g_ul_cnt_decimation++;

Figure 4-3 Calling data transfer function ics2_watchpoint() (RX23T sample code)
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(2) Calling on RL microcontroller

(a) Calling initialization function “ics2_init()”
Add the initialization function” ics2_init” to the initialization process part of a program as shown in the
sample code below. Specify the argument based on the following rules.

The first argument:  specify the start address (0 for the lower 12 bit) of a DTC table
The second argument:select the port used from “ics_****.h” (see Table 4-4)

The third argument:  specify the tool interrupt level

The fourth argument: specify the communication rate

The fifth argument:  specify the transfer mode

#include "ics_ RL78G1F_ca.h"

#pragma address dtc_tbl = OxFFEOO
char dtc_tbl[0xDO];

void main (void)

{
}

ics2_init((void*) dtc_table, port, level, speed, mode);

Figure 4-4 Calling initialization function ics2_init() (RL78/G1F sample code)

(b) Calling data transfer function “ics2 watchpoint()”

Call the data transfer function “ics2_watchpoint ()" at intervals longer than the minimum sampling cycle
as shown in the sample code below.

__interrupt void int. TM50u(void) /* 50 usec */
{ if (4 <= g_u1_cnt_decimation) /* decimation of ICS call */
{ g_ul_cnt_decimation = 0;
ics2_watchpoint(); [* data transfer */
;_u1_cnt_decimation++;
}

Figure 4-5 Calling data transfer function ics2_watchpoint() (RL78/G1F sample code)
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(3) Calling on RA microcontroller

(a) Calling initialization function “ics2_init()”
Add the initialization function” ics2_init()” to the initialization process part of a program as shown in the
sample code below. Specify the argument based on the following rules.

The first argument:  select the port used from “ics_****.h” (see Table 4-6)
The second argument: specify the communication rate.
The third argument:  specify the transfer mode.

#include "ics2_RA6T1.h"

void main(void)

{
}

ics2_init(port, speed, mode);

Figure 4-6 Calling initialization function ics2_init() (RA6T1 sample code)

(b) Calling data transfer function “ics2_watchpoint()”
Call the data transfer function “ics2_watchpoint ()" at intervals longer than the minimum sampling cycle
as shown in the sample code below.

void int_TM100u(void) /* 100 psec interval */
{
if (3 <= g_u1_cnt_decimation) /* decimation of ICS call */
{
g_u1_cnt_decimation = 0O;
ics2_watchpoint(); [* data transfer */
}

g_ul_cnt_decimation++;

Figure 4-7 Calling data transfer function ics2_watchpoint() (RA6T1 sample code)
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1.12 Nov.10.25 - Supported RA8T2 and RA2T1
1.20 Dec.15.25 11 2.4.1 Added section
33 2.8.2 (5) Added switching log console display
1.21 Mar.31.26 - Supported RX14T

Added RA8T2 supported port
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RA/RX/RL78 Family Motor Control Development Support Tool Renesas Motor Workbench
3.3.1 Quick Start Guide

Ref: Revision history of old version of User's Manual (R21UZ0004)

Revision
Rev. Date Page Contents
1.00 Apr.05.17 - Released version 1.0
2.00 Nov.27.18 - Released version 2.0
2.01 May.16.19 - Supported RX72T
2.02 Nov.29.19 - Supported RX13T
2.03 0Oct.28.20 - Supported RAGT1
3.00 Dec.09.21 - Released version 3.0
- May.30.23 - Changed to Quick Start Guide

Remarks

e This document is issued as “Quick Start Guide” by re-editing “Motor Control Development Support Tool
Renesas Motor Workbench User's Manual (R21UZ0004)".

¢ In addition, these two existing Function Manuals (Application Notes)
— Renesas Motor Workbench Functional Description (R20AN0527)
— Renesas Motor Workbench Tuner Functional Description (R20AN0528)
are re-edited into:
— Renesas Motor Workbench User’'s Manual (R21UZ0004)
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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 I/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 V.
(Max.) and Vi (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between Vi. (Max.) and Vix (Min.).
7. Pronhibition 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.
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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/.

© 2026 Renesas Electronics Corporation. All rights reserved.
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