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Notice

1.

13.
14,

(Note1)

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

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

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

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, Evaluation Kit Manual, Evaluation Board 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, Evaluation Kit Manuals, Evaluation Board 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.

. ltis 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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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products
The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.

1.

Precaution against Electrostatic Discharge (ESD)

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

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

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the 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.
Input of signal during power-off state

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

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

become possible.
Clock signals

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

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

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and Vi1 (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.).
Prohibition of access to reserved addresses

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

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

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

evaluation test for the given product.

© 2026 Renesas Electronics Corporation. All rights reserved.
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For Your Safety
Be sure to read the precautions and instructions in this manual before using this product.

Meaning of Notations

In this manual, items related to the safe use of the product are indicated as described below.

The degree of injury to persons or damage to property that could result if the designated content in this
manual is not followed is indicated as follows.

Indicates content that, if not followed, could result in
A Danger death or serious injury to the user, and which is highly
urgent.

. Indicates content that, if not followed, could result in
Awa MING | geath or serious injury to the user.

: Indicates content that, if not followed, could result in injury
A CaUtlon to persons or physical damage.

Warnings Regarding Use of the Product

B Danger Items

A Danger

@ P> e

The product should be used only by persons (users) having a thorough knowledge of electrical
and mechanical components and systems, a full knowledge of the risks associated with
handling them, and training in inverter motor control and handling motors, or equivalent skills.
Users should be limited to persons who have carefully read the Caution Items contained in this
manual.

The product contains high-temperature components that could be dangerous. Do not touch the
product or cables while power is being supplied.

Carefully check to make sure that there are no pieces of conductive materials or dust adhering
to the board, connectors, and cables.

Do not touch the motor while power is being supplied.

Ensure that the motor is insulated and placed in a stable location before supplying power.

R12QS0095EJ0100 Rev.1.00
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m Warning Items

AWarning

Always insert plugs, connectors, and cables securely, and confirm that they are fully inserted.
Incomplete connections could cause fire, burns, electric shock, or injury.

Use the power supply apparatus specified in the manual.
Failure to do so could cause fire, burns, electric shock, injury, or malfunction.

Disconnect the power supply and unplug all cables when the system will not be used for a
period of time or when moving the system.

Failure to do so could cause fire, burns, electric shock, or malfunction.

This will protect the system against damage due to lightning.

Use a mechanism (switch, outlet, etc.) located within reach to turn off (disconnect) the power
supply.
In case of emergency, it may be necessary to cut off the power supply quickly.

In this product, the ground of the main power supply circuit is connected to the ground of the
CPU board.

When the user evaluates the product, be aware that the product and the measuring
instruments may be damaged depending on the connection method of the measuring
instruments.

Turn off the power supply immediately if you notice abnormal odor, smoke, abnormal sound, or
overheating.

Continuing to use the system in an abnormal condition could cause fire, burns, or electric
shock.

D N

Do Not Disassemble, Modify, or Repair!
Doing so could cause fire, burns, electric shock, injury, or malfunction.

%,

Do not use the product for any purpose other than initial evaluation of motor control in a testing
room or lab. Do not integrate the product or any part of it into other equipment. Do not insert or
remove cables or connectors when the product is powered on.

The product has no safety case. The user must cover the product for safety protection.

Failure to observe the above could cause fire, electric shock, burns, or malfunction.

The product may not perform as expected if used for other than its intended purpose.

m Caution ltems

A Caution
Caution — Hot!

The motor gets hot. Touching it could cause high-temperature burns.

Follow the procedure specified in the manual when powering the system on or off.
Failure to do so could cause overheating or malfunction.

A\
o
A
Aza\

Caution — Static Electricity
Use the antistatic band. Failure to do so could cause malfunction or unstable motion.

R12QS0095EJ0100 Rev.1.00
Oct 15, 2026
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Renesas RX Family MCK-RX74N Evaluation Kit Quick Start Guide

1.

Introduction

This Quick Start Guide (QSG) describes the followings.

Overview of the initial operation check firmware which has already been programmed into the CPU
board.

Steps to execute the initial operation check firmware.

Hardware setup instructions for using sample projects which supports the Motor Control Development
Support Tool (Renesas Motor Workbench).

1.1 Presupposition and precautions of this document

-_—

n

. Experience of using tools: This document assumes that the user has used terminal emulation program of

Integrated Development Environment (IDE) such as e2studio before."™

Knowledge about the development subject: This document assumes that the user has a basic knowledge
to modify the sample project regarding MCU and embedded system.

Before using this product, wear an antistatic wrist strap. If you touch this product with static charge on
your body, a device failure may occur, or operation may become unstable.

. All screen shots provided in this document is for reference. Actual screen displays may differ depending

on the software and development tool version which you use.

. The onboard debugger circuit on this product does not have electric isolation. "' For evaluations of motor

drive operation, please use the communication board (MC-COM) to connect to the PC and use the
Renesas Motor Workbench development support tool. Because the communication board is equipped
with an isolator, isolation between the PC and this product is ensured. Furthermore, Renesas Motor
Workbench allows variables to be read and written without stopping the MCU, enabling safe evaluation
and debugging of motor drive operation. "

Detailed information on the MCK-RX74N is described in the MCK-RX74M Evaluation Kit Manual, which is
available on the website (renesas.com/mck-rx74n). Be sure to read it before use.

*1 When using the onboard debugger or an external emulator, this product and the PC share a common
GND. In that case, supplying external power to the inverter board or driving the motor may damage the
board or the PC.

*2 If the MCU is stopped by the debugger while the motor is running, the MOSFETSs on the inverter board
may remain ON (conducting state), which may result in damage to the motor or the inverter board.

R12QS0095EJ0100 Rev.1.00
Oct 15, 2026 RENESAS
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2. Product Contents
This kit consists of the following parts.

Inverter Board (RTKOEMO0000B12020BJ) x1

CPU Board (RTKOEMXGPO0CO00000BJ) x1
Communication board (RTKOEMXC90Z00000BJ) x1
Brushless DC Motor (R42BLD30L3) x1
Communication Cable x1

USB Cable x1

Screw x12

Standoff x12

N>R WD~

TN

(3) Communication

2) CPU Board
(1) Inverter Board (2) Board
i ; <
5) Communication (7) Screw
(4) Brushless DC Motor ®) Cable (6) USB Cable (8) Standoff

Figure 2-1 Product contents

3. Software/tools prerequisites

Table 3-1 lists the software and tools required for development using this product.
The initial operation check firmware described in section 5 can be executed without installing any software.
e? studio is required only when building and programming a sample project into the CPU board.

Renesas Motor Workbench is required only when using the motor control development support functions
described in section 8.

Table 3-1 software / tool

Category software/tool Version
IDE e? studio 2026-7 or later

Development support tool Renesas Motor Workbench v3.2.0 or later

R12QS0095EJ0100 Rev.1.00 Page 6 of 23
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4. Bring-up Decision Flow
This section helps first-time users select the appropriate bring-up path based on their evaluation purpose.

If you would like to confirm the hardware operation immediately after unboxing, use the factory-programmed
firmware described in section 5.

If you would like to modify the motor control software, write a sample project to the CPU board as described
in section 7.

If you would like to tune parameters or monitor motor variables using a GUI, use Renesas Motor Workbench
as described in section 8.

Figure 4-1 shows the recommended bring-up decision flow.

Start
Select the bring-up path

:

First power-on Yes
check ?
lNo
Need to modify No
software ?

lYe S

Flash sample project
Section 7

.

Yes
Need debugging ?
v \ ‘
No Use Renesas , Use factory-programmed
Motor Workbench Ref?: bl!js‘:.r S 'T:t"ua” firmware
Section 8 ppfication Note Section 6
Continue evaluation / development <
Figure 4-1 Bring-up Decision Flow
R12QS0095EJ0100 Rev.1.00 Page 7 of 23
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5. Initial Operation Check Firmware Overview

The firmware pre-programmed on the CPU board at the time of shipment is an initial operation verification
program (not publicly available). This firmware is intended for use with the included brushless DC motor,
“R42BLD30L3 (manufactured by Moons')” (hereinafter referred to as the motor), and allows control of
start/stop operation, rotational speed, and rotational direction using the switches and variable resistor (VR1)
on the board.

After rewriting the program on the CPU board, equivalent evaluation can be performed by using the sample
project available on the website. When using the sample project, change the operation method to “Board Ul.”
Thereafter, motor control can be performed in the same manner as with the initial operation verification
program. For the procedure to change to “Board Ul,” refer to the application note accompanying the sample
project.

5.1 Initial operation check firmware flow

Figure 4-1 shows the flow for the initial operation check firmware operation using the switch and variable
resistor(VR1) on the board .

( Power on ) ( Error interrupt >

LED1,LED2 off LED2 on
Motor stop Motor stop
User tums SW1 off

SW1 on? l
Yes
SW2 on
LED1 on, LED2 off i
Motor rotation
SW2 off

|

( Error release )

Motor rotates clockwise
Further right = higher speed

Motor rotates counterclockwise
Further left = higher speed

User tums
SW1 off?

Figure 5-1 Quick start sample project flow

R12QS0095EJ0100 Rev.1.00
Oct 15, 2026
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6. Execute the Initial Operation Check Firmware

This chapter describes the requirements and steps to turn on MCK-RX74N and execute the initial operation
check firmware using the switch and the variable resistor(VR1) on the board.

6.1 Connect the board and supply
6.1.1
(1)

Jumper pin setting
Inverter Board

power

Check that the short jumpers are set as following. (Factory default setting)

JP1:2-3pin

JP8, JP11: 1-2pin

JP2, JP3, JP4, JP6, JP12, JP13 : 2-3pin
JP5, JP7, JP9, JP10, JP14, JP15 : 1-2pin
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1 pin mark

<R
>

2-3pin : short with short-jumper

9@

1-2pin : short with short-jumper

o

1-2pin : open

k]

-B

1-2pin : short with short-jumper

Figure 6-1 Jumper pin setting of Inverter Board
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(2) CPU Board

Check that no short connector is attached to the CPU board. (Factory default setting)

JP1,JP2, JP3, JP4, JP10 : 1-2 pin
JP7, JP9, JP13, JP15 : 2-3 pin

JP17 : 1-2 pin

() 00000000000000000 .-
00000000000000000
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b ZEL IS w2t i ool
‘00
see 00"
= .o .00
. oo’

&

"es.

[ 1]

. : HH

.- . ) ......
00 o g VET me -
00 s .= " T"000000° ... ™oo
00 mog il . Tel00-
00 .« I, : -oo
o _._ 16 ::Il et . ° . ! too‘
. 0000000 . . .90
. . 888888 0000000 0 2 o oo

!IIIIIIIIII 0 e

o R ' .o

QIQ E i

1 pin mark

<R
>

2-3pin : short with short-jumper

3}

1-2pin : short with short-jumper

(8

1-2pin : open

-B

1-2pin : short with short-jumper

Figure 6-2 Jumper pin setting of CPU Board
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(3) Communication Board

Check that the short jumpers are set as following. (Factory default setting)

JP2,JP3 : 1-2pin

@ 1 4
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ol O O c28 ez ! ()
\T/ E = — - 7 ce1 o m rd»)
N2 — .
&N e Sz [ -diz % Oru
O ug == 3| T = oz Ors
i © QTP1 TR0 =Ty
54 P8 (T4 P FBI A o
QO o (o)l =2 Ef’f\ocg§0°0“ o2
o~ YO | =
£ ] == Bleos N e 3
28 2 o5 BuE €35 6 < 12012 c1o 0
A 5 I I T Y - REVI — T
* L =l
R27 - RS R3 c1s STt
R29 R T My 2 O
R28 — R23 | A L 3 S-2
3 R 25 ) TP
S 8 == |~ R6 S 36 o
2 _ - alid RepEsSAS
75 - e . 3 = RTKOEMXC90Z00000BJ
O 54 03 e < 8103 [ ] ﬁnl MADE IN JAPAN
109 | 1 1 [B] -
5 41 b TN
‘GU €40 Gtae (37’232 T O &)
- 6 1ip4 = L

1 pin mark
P p

v

5

1-2pin : open

1-2pin : short with short-jumper

Figure 6-3 Jumper pin setting of Communication Board
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6.1.2 Connect the motor and the board

Connect the supplied inverter board, CPU board and motor following Figure 6-4. Also, turn off SW1 on the
inverter board and set VR1 to around the center. The motor is equipped with a Hall sensor signal cable, but
since the Hall sensor signal is not used for initial operation check firmware, it does not need to be connected.

*. RENESAS
00008 120208
MADE TN JAPAN ‘TSP

Figure 6-4 Hardware configuration
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6.1.3 Supply power

There are two ways to supply power: from the terminals on the inverter board (CN1 or J1) or from the USB
connector on the CPU board (CN10). In the initial operation check, power is supplied from the USB
connector on the CPU board. For the USB power supply, please use a USB adapter capable of outputting

1A or more.

CN10

Enesns .
0EMODOOB 1202081
MADE TN JAPAN “C

Figure 6-5 Power Supply

The required power supply configuration depends on the intended use of the product. Table 6-1 shows the

recommended power supply method for each evaluation purpose.

For first-time users, Renesas recommends starting with the initial operation check using USB power supplied

to the CPU board.

Table 6-1 Power Supply Matrix

Evaluation Purpose

Power Source

Recommended Configuration

Initial operation check

USB (CN10 on CPU board)

CPU board + Inverter board +
Motor

CPU board evaluation

USB (CN10 on CPU board)

CPU board

Evaluation with Renesas
Motor Workbench

DC 12V to 48V (J1 or CN1
on inverter board)

CPU board + Inverter board +
Communication board + Motor

R12QS0095EJ0100 Rev.1.00
Oct 15, 2026
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6.2 Execute the initial operation check firmware
Follow the below steps to execute the initial operation check firmware.

1. After turning on power supply or executing reset, LED1 and LED2 on the inverter board are both off and
the motor stopped.

2. IF the switch (SW1) on the inverter board is turned on, the motor starts to rotate. When it is turned off, the
motor stops. If the motor rotates normally, LED1 on the inverter board is ON. However, if LED2 on the
inverter board is ON, error is occurring.

3. In order to change the direction of rotation of the motor, use the volume resistor (VR1) on the inverter
board.

+ Turn the variable resistor (VR1) right : the motor rotates clockwise
+ Turn the variable resistor (VR1) left : The motor rotates counterclockwise

4. If error occurs, LED2 on the inverter board is ON, and the motor rotation stops. To recover from the error
state, turn off the toggle switch (SW1) on the inverter board and push the push switch (SW2) once.

5. In order to quit the operation, make sure that the motor has stopped rotating and disconnect the USB
cable from the USB connector (CN10) on the CPU board.

e
ot
HADE TN JAPAN ‘T

Figure 6-6 Operating State
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7. How to Write Sample Project into the CPU Board

In this product, programs can be written using the on-board debugger circuit (E20B) mounted on the CPU
board. This section describes how to write sample code using the integrated development environment (IDE)

e? studio.

For required software, supported versions, and toolchain information, refer to the application note included

with the sample code.

Detailed information is available on the website (renesas.com/mck-rx74n).

Important: JP17 Setting

The JP17 setting must be changed according to the intended operation mode.

JP17 Setting | Mode

Description

Short (1-2) Run

Execute the factory-programmed firmware or application software

Open Programming

Write software to the CPU board using the onboard debugger (E20B)

control software.

After programming is completed, restore JP17 to the 1-2 position before executing the motor

Failure to restore JP17 to the RUN position may prevent normal operation of the system.

(1) Connect CPU board to PC

When you write a program, open (remove) JP17 and connect the CPU board to the PC using the USB cable

included in this product.

LLLLLLLLLLLLLELL

LU

JP17
Open : Programming mode (enable on—board debugger)
Short : Run mode (disable on—board debugger)

Figure 7-1 Connecting to PC

R12QS0095EJ0100 Rev.1.00
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(2) Launch e?studio and import sample project
Import the sample project (for e2studio) into e2studio.

| {8 RT4N_Sample_project - €° studio
® Edit Source Refactor Navigate Search Project Renesa
New AltsShift=N >
Open File...
3 Open Projects from File System.

Recent Files >

Rename... F2
Refresh Fs

Convert Line Delimiters To >

9,

Import..
Export...

G E

Properties Alt+Enter

Switch Workspace >
Restart
Exit Con

& impart o x

Salnct

-
Crnats reew project froem an arc v S cr cioeciony [l |

Select an import wi:

& import m] X
Import Projects —
Select a directory to search for existing Eclipse projects. /
. |
Select sample project folder
[ O Select root directory: | CHRATAN_Sample Project || Browse. ]
() Select archive file:
Projects:
(8 Rx7aN_sample_project (C:¥RX74N_Sample_Project) ) Select All
Project to be imprted T
Refresh
Options
[ Search for nested projects
18 Copy projects into workspace
[ Close newly imported projects upon completion
[CJ Hide projects that already exist in the workspace
Working sets
() Add praject to working sets New.

@ < Back @
? ac

(3) Configure Toolchain

Figure 7-2 Import project

Click the property of the project and configure the toolchain for your environment. The toolchains and
versions you can select depend on the installed toolchain in your e2studio.

B} RX74N_Sample_project - € studio ®

Fle Edit Souce Refoctor Mavigate SeorcH Project fencsasViews Run RenesosAl Window Help

|®~-&]~-io

ProjectExplorer X B % 7 § = O
TS RX74N_Sample_project [H bugl |

Close Project

Open FSP Configuration

Sattings

Confqunaion: HamwanDetaug [ Actie |

[ Build All Cirl+Alt+B L
Build Configurations > Toakhain GOC far Renesas RX
Build Project Cirl+B L5l Bt
Build Working Set > ® e
Clean... M| 2020505
Build Automatically e
Build Targets > el
C/C++ Index b
Update All Dependencies Alt<D
Change Device
Change Toolchain Version
W8  (/C++ Project Settings Cirl+Alt+P

@ ((Properties

Marusge Confeparaticra...

s R T e 2 ] st s e e

Figure 7-3 Toolchain configuration
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(4) Build project

8 RX74N_Sample_project - & studio @

File Edit Source Refactor MNavigate Sear:h Renesas Views Run Renesas Al Window Help

|®-&-n k-a-D
@Proja:tExplorer x B Y =0
I> [i=5 RX74N_Sample_project [Hardwaml}ehugjl

7]

Close Project

Open FSP Configuration

Build All
Build Configuraticns

Crl+Alt+B
2

©]

Build Project

Ctrl+B

&

Build Working Set
Clean...

Build Automatically
Build Targets

C/C++ Index
Update All Dependencies
Change Device

Change Toolchain Version

C/C++ Project Settings
Properties

2

Alt+D

Ctrl+Alt+P

Figure 7-4 Build project
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(5) Debug configurations

& RN Sample_project - e studio @
File Edit Source Refactor Navigate Search Project Renesas View enesas Al Window  Help
| @R ~inifpr @i Renesas Debug Tools >
@ Project Explorer X &Y 8 =0
> [l RX74N_Sample_project [HardwareDebug] .
@, Run Ctrl+F11
4& Debug F11
Run History >
@ Runis >
Run Configurations...
Debug History >
@ 45 Debug As >
[ Debug Configurations... ]
Breakpoint Types >
®  Skip All Breakpoints
@, External Tools >

Figure 7-5 Debug configurations 1

£ Debug Contgurations

Create, manage, and run configurations

CE 8v-

ypefitertert
[E] C/C++ Application

[E] C/C++ Remote Application

LT EASE Script

[E] GDB Hardware Debugging

] GDB Simulator Debugging (RHESD)
@ lronPython Run

@ IronPython unittest

@ sython run

@ Jython unittest

3 Launch Group

[} PyDev Diango

&5 PyDev Google App Run

@Dghre alick
)

Filter matched 16 of 19 items.

o x £ Debug Coniuratons

i Create, manage, and run configurations

BoERXBEY-
Configure aunch settings from this dislog; =
ype itertext

- Press the ‘New Configuration’ button to create a configuration of the selected type.
(5] /G + Application

IF) ~ DT B e i s i e S e e e e [E] C/Ce+ Remote Application
P L EASE Script
{6 - Press the Export’ button to export the selected configurations. 21 GDB Hardare Debugging
2 - Press the ‘Duplicate’ button to copy the selected configuration. [ GDB Simulator Debugging (RH8S0)
@ lronPython Run
% - Press the ‘Delete’ button to remove the selected configuration. & IronPython unittest

& ythonun

(Blnput project name

TS Wi %5 Debugger| & Startup| (] Common| & Source

Project

o Sarple ot o
( )

C/C++ Application:
(D) ([Forcuarebebug s Sample projectet )

Variables...  |[Search Project. Browse.

17 - Press the Filter button to configure fitering options. Build (f required) before faunchin
! "9 9o & Jython unittest =) 9
|J - Select launch configuration(s) and then select 'Link Prototype’ menu item to link a prototype. & Launch Group. Build Configuration: Select Automatically. v
\ ) PyDev Django
- Selectlaunch configuraion(s)and then select Unlink Prototype’ menu temto unlink a rototype [ nable auto bl jsableauto b

o) figuration(s) typs prototyp 15 PyDev Google App Run O Enable auto build O Disable auto build
[Rl - Selectlaunch configuration(s) and then select 'Reset with Prototype Values' menu item to reset with prototype values. @ Python Run O Use workspace settings Configure Workspace Settings...

& Python unittest

[ Renesas GDB Hardware Debugging

Edit or view an existing configuration by selecting it 7+ RN Sarmple. et HoingieDEB5 156

£ Renesas Simulator Debugging (RX, RL7E)
C h perspective settings from the ‘Perspectives’ preference page.

Filter matched 17 of 20 items

Debug Close

Revert

Debug Close

Figure 7-6 Debug configurations 2
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& Debug Configurations

&) Debug Configurations a X
Create, ge, and run i
SECRLE R | B Y~ Na 4N_Sample_project HardwareDebug
type filter text Mai Debugger | b= Starlup‘ =] Cummunl Yo Suurcel
[5] C/C+ + Application a an
[E] €/C++ Remote Application Debug hardwhbe: | E2 Lite (RX) | Target Device] | RSKs74NC E]
=/ EASE Script
[E] GDB Hardware Debugging GDB Settings  Connection Settings  Debug Tool Settings
Ez GDB Simulator Debugging (RH&50) GDB Connection Settings
& IronPython Run
&’ IronPython unittest © Autostart local GDB server Host name or IP address: |ocalhost
h
j ﬁhun run“ ) (O Connect to remote GDB server GDB port number: p—
on unitte:
g Launch Group Connection timeout (s): 30 w~
ﬂ PyDev Django
@; PyDev Google App Run OB
& Python Run
é! Python unittest GDB Command: rx-elf-gdb -m-force-w2 -rx-force-isa=v3 -rx-force-double- | Browse... |  Variables...
~ [c7] Renesas GDB Hardware Debugging (] Step Mode
{E7 * R¥74N_Sample_project HardwareDebug [lo
[£7] Renesas Simulator Debugging (RX, RL78)
®
-
Filter matched 17 of 20 items = e
® Debug Close
Figure 7-7 Debug configurations 3
[m] X

Create, ge, and run fig
CEeRERX B YT- Namy 4N_Sample_project HardwareDebug
type filter text in | %5 Debugger | Startup| [£] Common | & Source

C/C++ Application
[E] C/C++ Remote Application
L=/ EASE Script

[c] GDB Hardware Debugging

& IrenPython Run

PU IronPython unittest
.5a Jython run

a Jython unittest
 Launch Group

PyDev Django

5. PyDev Google App Run
@ Python Run

& Python unittest

[£7] GDB Simulator Debugging (RH&50)

+ [£7] Renesas GDB Hardware Debugging
fE5] * RX74N_Sample_project HardwareDebug [loc
[E7] Renesas Simulator Debugging (RX, RL78)

Debug hardware: | E2 Lite (RX) ~

~ Clock
Main Clock Source
Extal Frequency[MHz]
Operating Frequency [MHz]

~ Connection with Target Board
Emulator
Connection Type
IMag Clock Frequency[MHz]
Fine Baud Rate[Mbps]
Hot Plug
w Power
Power Target From The Emulator (MAX 200mA)
Supply Voltage (V)
~ CPU Operating Mode

Target Device: | RSKS74NC

GDB Settings  Connection Settings  Debug Tool Settings

& o

Permit Clock Source Change On Writing Internal Flash Memory Yes

®f

v
770

v
{Auto)
Fine v
6.00 v
150 v
No v
Yes

e
{®
Filter matched 17 of 20items Revert
(W)
@ Debug | [ Close ]

Figure 7-8 Debug configurations 4
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(6) Write the program into CPU board

— :
) RX74N_Sample_project - € studio
File

Edit Refactor  Navigate Renesas View
|-/ -inifp~-Q-ia
@ Project Explorer & =0
> |22 RX74N_Sample_project [HardwareDebug]|

Source Search  Project

Renesas Al

Renesas Debug Tools

Window  Help

@, Run Cirl+F11
3& Debug F11
Run History >
Q FRunas >
Run Configurations...
@ Renesas GDB Hardware Debugging
@Debug As Debug History >
(7% Debughs > ] [E 1 6DB OpenOCD Hardware Debugging (DSF)
Debug Configurations... [£] 2GDB Simulator Debugging (RHES0)
Breakpoint Types X [E] 3Local C/C++ Application
(&4 Renesas GDB Hardware Debugging )
7 5Renesas Simulator Debugging (RX, RL78)
®  Skip All Breakpoints
@, External Tools >
Problems ~ Console X Properties Smart Browser Smart Manual Debug
RX74N_Sample_project HardwareDebug [Renesas GDB Hardware Debugging] [pid: 8]
Communi.dll 3.21.00.000

Emulator Information:
Emulator Board Revision
User Vcc
USB Bus Power

EZLITE Rev.2
3.3V
4.95 vV

Finished target connection
GDB: 58627
Target cennection status - OK
Target cennection status - OK
Starting downlead|
Finished download
Aardware breakpoint set at address Bxfffoeesa
ne . ” . .
®)”Finished download” in console window
Figure 7-9 Flash programming
Click disconnect and detach USB cable from the CPU board.
8 RTAN_Sample_project - € studio @
File Edit Source Refactor Navigate Search Project Renesas Views| Renesas Al Window Help
| ®-&-iw|m BN it Renesas Debug Tools >
ProjectExplorer X E & 7 § = O OB Resume Fo
> 125 RX74N_Sample_project
W Terminate Cirl+F2
(2) (3% Disconnest )
i#  Instruction Stepping Mode
. Stepinto F5
% Step Over F6
Q, Run Ctrl=F11
4 Debug (il Problems  Console X Properties  SmartBrowser  SmartManual Debug
T 5 <terminated> RX74N_Sample_project HardwareDebug [Renesas GDB Hardware Debugging] Renesas GDB server (Host) (
Finished target connection
O Runas > GDB: 50627
Run Configurations... Target connection status - OK
Target connection status - OK
Debug History > Starting download|
Finished download
1 DebugAs > Hardware breakpoint set at address @xfffagesa
Debug Configurations. [pisconnected from the Target Debugger. )
(@”Disconnected from the Target Debugger”
Breakpoint Types >

in console window

Figure 7-10 Disconnect CPU board
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8. Hardware Setup for Development Support Tool

Note:

The factory-programmed firmware described in sections 5 and 6 does not support Renesas Motor
Workbench.

To use Renesas Motor Workbench, download and program an RMW-compatible sample project and use
the associated configuration files provided with that sample project.

For detailed operation procedures, refer to the corresponding Application Note and the Renesas Motor
Workbench User's Manual. They are available on the website (renesas.com/mck-rx74n).

By downloading and writing a sample project that is compatible with the Renesas Motor Workbench, a motor
control development support tool, to the CPU board, you can control motor using Renesas Motor
Workbench. This chapter explains how to setup the hardware. For details on how to actually control the
motor using Renesas Motor Workbench, please refer to the application note attached to the downloaded
sample project and the manual of Renesas Motor Workbench.

Connect this product to your PC as shown below.
(1) Connect the inverter board and CPU board

Connect CN3,CN4 on the inverter board and CN2,CN3 on the CPU board. Connect CN2 on the
inverter board with the Motor’s cable.

(2) Connect the communication board and CPU board with communication cable
Connect CN5 on the communication board and CN6 on the CPU board with the communication
cable included in this product.
(3) Connect the USB cable

Connect the USB Type-C connector CN3 on the communication board to your PC with the USB
cable included with this product.

(4) Supply power

Supply DC12~48V to J1 or CN1 on the inverter board. In this section, power is supplied to J1 using
an AC adapter. Note the polarity of the power supply. J1 is center positive.

Communication

Communication board cable
(MC-COM)

Motor

AC adaptor

12 to 48V

USB cable CPU board Inverter board
(MCB-RX74N) (MCI-LV-1)

Figure 8-1 Hardware Configuration
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9. Others

1. As for more details about this product, refer to the Evaluation Kit Manual, Evaluation Board Manual,
design information and application notes which are available in its web page.

2. Renesas provides some sample projects to conduct demonstration for RX MCU’s various functions.
These sample projects can be used as good reference materials to start application development. The
sample projects for this kit are available on the website (renesas.com/mck-rx74n).

All sample projects provide project file and readme file. In order to enable to write them into this product,
after these files are downloaded, the project needs to be built using corresponding tool chain and FSP.

10. Website and Support

In order to learn, download tools and documents, apply technical support for RX family MCU and its kit, visit
the below Web site.

- RX Product Information renesas.com/rx

- Renesas Support renesas.com/support
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