RENESAS Application Note

RX671 Group

Voice Recognition Demonstration (AmiVoice Micro)

Introduction

This application note explains demo operation using Advanced Media, Inc. word voice recognition library
‘AmiVoice® Micro’ and Techno Mathematical Co., Ltd. noise suppressor and beamforming(optional)
middleware ‘Zoom Voice’.

Target Device
Renesas Starter Kit+ for RX671(RTK55671EHC00001BJ)

Related Documents

1. RX671 Group Renesas Starter Kit+ for RX671 User’s Manual (R20UT4879EG0100)
2. RX671 Group Voice Recognition Sample Software (AmiVoice Micro) (R11AN0545EJ0100)
3. Renesas Flash Programmer V3.08Flash writing software user's manual (R20UT4813EJ0200)

AmiVoice® Micro belongs to Advanced Media, Inc.. (Shown as AmiVoice in this document.)

Zoom Voice belongs to Techno Mathematical Co., Ltd. (Shown as Zoom Voice in this document.)

Note: This demonstration is a trial version which limit the software working time to 10 minutes.
For full version, please contact your sales.

Note: A design with 2cm between microphones is recommended to maximize the effect of
beamforming.

R11AN0545EJ0100 Rev.1.00 Page 1 of 15
Sep.01.21 RENESAS


https://www.renesas.com/buy-sample/locations

RX671 Group Voice Recognition Demonstration (AmiVoice Micro)

Contents

N O 11 111 = 3
2. DEIMO OPEIALION ...ttt 4
P RN 1§ ¢ o= 1= 1] o P T PP P TP PR PTPPPP 4
P22 11 {1 o PR 4
2.2. 1 INSEAII RFP <.ttt e e E e n e Rt e R e nn e e nes 4
2.2.2 FW Writing ProCeAUre DY RFP ......coii ittt e e e e e s s e e e e e e e s st e e e e e e e e s nnnnnrneeeaeeeas 5
2 T = o 1YY U o] PR 8
2.4 Terminal SOMIWAIE SETHNG ......oieiiiiiie ittt et e ettt e e e aab et e e e abb et e e e et e e e e e aabreeeaannns 8
G T B =70 To I o {0 Lot =T [ U] S SS 10
I Yo (o1 0 o] 141 1 1 =1 o T TP P PSP PUPRPPPURRRN 10
K B 17 o] - | Ao 1 = OO O PP TPUPPPTPPPRPN 10
N U Tox 1 0] o 1 TSRS PR 11
4.1 Recognizable voice and actions by recognition reSUILS.........ccooooeoiiiieiiiicce e 11
4.2  Voice recognition setting on the terminal SOftWAIE............ooiiiiiiiiiii e 12
N R e 1= 1 4[] (=T 0 (K] o] = | OO OTPPOOTPPTOPPPPPP 12
N e 1 1= 1 4[] (=T GRS =1 11T o TSP PO OPPRPPP 12
4.2.3 Parameter Setting COMMEANT ........cooiiiiiiie i 13
REVISION HISTOMY ... 15
R11ANO545EJ0100 Rev.1.00 Page 2 of 15

Sep.01.21 RENESAS



RX671 Group Voice Recognition Demonstration (AmiVoice Micro)

1. Outline

This demonstration is a voice recognition demo which work on Renesas Starter Kit+ for RX671
(RTK55671EHC00001BJ) using RX671 voice recognition sample software (AmiVoice). By using USB
communication, Renesas Starter Kit+ for RX671 can connect to terminal software (Tera Term) and voice
recognition evaluation tool.

Figure 1.1 shows demo configuration.

Renesas Starter Kit+ for RX671

PC
USB cable

External power supply (5V)

Cable for
power supply

LEDO | LED1 | LED2 | LEDS

Figure 1.1 Demo configuration
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2. Demo operation

Demo operation procedure is explained as below.

2.1 Jumper settings
Check the following jumper settings before turning on the power.

Table 2.1 Jumper settings
Jumper Setting
J8 1-2 shorted (Function Mode)
J11 2-3 shorted (SSI RXD)
Ji3 1-2 shorted (USBO-VBUS)
2.2 Writing

This section describes the procedure for writing the voice recognition sample software
(RTK55671EHC00001BJ_A_EN.mot) to the Renesas Starter Kit+ for RX671 using the Renesas Flash
Programmer (RFP).

2.2.1 Install RFP
Download RFP from below URL.

Renesas Flash Programmer V3.08.03 is used for this app note.

URL: https://www.renesas.com/jp/en/software-tool/renesas-flash-programmer-programming-qui

¥ Downloads

Title, start typing to filter File Size
Software

Renesas Flash Programmer V3.08.03 Linux{ARM32) H#&Z  software & Tools - Evaluation Software  TGZ 26.20MB  Jul 20, 2021

H#&=  software & Tools - Evaluation Software  TGZ 26.43MB  Jul 20, 2021
Renesas Flash Programmer V3.08.03 Linux(x64) H#E:  Software & Tools - Evaluation Software  TGZ 25.55MB  Jul 20, 2021
Renesas Flash Programmer V3.08.03 Windows H#&s  software & Tools - Evaluation Software  ZIP 74.81 MB  Jul 20, 2021
[Free-of-charge edition] Renesas Flash Programmer V2.05.03 HZ Software & Tools - Evaluation Software  ZIP 47.64 MB  Mar 7, 2016

Figure 2.1 Downloads
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2.2.2 FW writing procedure by RFP
This section describes FW writing procedure using RFP.

See related document 3. Renesas Flash Programmer VV3.08 Flash writing software user’'s manual
(R20UT4813JJ0200) for the detalil of RFP.

1. Connect Renesas Starter Kit+ for RX671 to PC as below.

External power
supply (5V)

PC

E2 Emulator Lite

Cable for
power supply

2. Start RFP on PC

3. Select ‘New project’ from ‘File’ tub in tool bar.

ﬂ Renesas Flash Programmer V3.08.03 (Free-of-charge Edition) — X

[ NewProject. | New Project...

Open Project...

Save Project
Save Image File...

File Checksum

Set File Password...
Browse

Exit

4. Set the project and communication method referring to below and click ‘Connect’.

s Create New Project - X
|

| Project Information

Microcontroller: RXE7x v I
Project Name: RX671 I
Project Folder: _Jucumnls¥Renesas Flash Frogrammeri‘\.fa.ﬂsj Browse..

Communication

| Toot  E2 emulator Lite | |interface: FINE v
Tool Details.. Num: AutoSelect Power: None w
Connect GCancel
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RX671 Group Voice Recognition Demonstration (AmiVoice Micro)

Table 2.1 Setting for project information and communication

ltem Setting

Micro controller RX67x

Project name (any project name)
Tool E2 emulator Lite
Interface FINE

5.  When required authentication code, select ‘OK’.

s Authentication _ %

Authentication Code

ID Gode: [EFEFFFFFEFFFFFFFFFFFFFFEFFFEEFFER

6. When connection is completed ‘Operation completed’ appears on status message.

7. Select applicable mot file from ‘Browse’ and click ‘Start’ to start writing.

1%
File DeviceInformation Help

Operation  Operation Settings  Block Settings Connect Settings  Unique Code

Project Information
Gurrent Project: RX671rpj
Microcontroller: RX Group Endian: | Little ~

Proeram File
[¥OneDrive - Renesas Electronics Gorporation¥Desktop¥RTK5667 IEHGO000 1B Amot| | Browse.. Browse

CRC-32 : 80083CF8

Flash Operation
Erase >> Program »> Verify

Start

Query the device information ~
Device Name : RX Group

Code Flash 1 (Address : 0xFFFFO000, Size : 64 K, Erase Size: 8 K)

Code Flash 1 (Address : 0xFFE00000, Size: 1984 K, Erase Size : 32 K)

Data Flash 1 (Address : 000100000, Size: 8 K. Erase Size : b4)

Config Area (Address : 0xFE7F5D00, Size: 128, Erase Size : 0)

Disconnecting the tool
Operation completed.

Clear status and message
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8. Again, authentication code confirmation required. Select ‘OK’.

9.  When writing is completed, the message ‘OK’ will be displayed.

Flash Operation

Erase >> Program >> Verify
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2.3 Power supply

The power supply for this demonstration is supplied via center positive supply connector using a 2.0mm
barrel power jack (PWR). Moreover, the main power supply connected to PWR should supply a minimum of
10W to ensure full functionality.

Power can also be supplied from the USB miniB connector by shorting jumper J25 on the CPU board.

For more information about power supply, please refer to RX671 Group Renesas Starter Kit+ for RX671
User's Manual (R20UT4879EG0100).

2.4 Terminal software setting

In this demo, the recognition result can be displayed and the parameters can be set with the terminal
software (Tera Term) by connecting to a personal computer using a USB. The procedure for connecting to
the terminal software is explained below.

1. Supply power to the CPU board and connect it to the PC with the USB cable as shown below.

External power
supply (5V)

Cable for
power supply

2. Start Tera Term.
3. Select ‘Serial’ and COM port which is connected to the board, then click ‘OK’.

SSH2

UNSPEC
SEIEL Select COM port

@ Serial Port: COM17: USB Serial Port (COM17) ~

OK Cancel Help
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Voice Recognition Demonstration (AmiVoice Micro)

4,

Select ‘Terminal’ from setting tub and set the indent code to ‘AUTO’ for receive side, then click ‘OK’.

- Tera Term VT

. Setup Control Window Help

Terminal...

Serial port...

Proxy...
SSH...
SSH Authentication...
SSH Forwarding...
SSH KeyGenerator...
TCP/IP...

General...

Additional settings...

Tera Term: Terminal setup

Terminal size

80 X |24
Term size = win size
Auto window resize

Terminal ID: |VT100

Answerback |

Kanji (receive)

New-line
Receive: |AUTO ~

< ICR
Transmit: CR+LF

LT Local echo

Cancel

Help

| D Auto switch (VT<>TEK)

Kanji (transmit)

— UTF-8 ~ UTF-8 ~ "[$B
Restore setup.. Half-width kana Half-width kana (B
Setup directory...
Load key map... locale: japanese
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RX671 Group Voice Recognition Demonstration (AmiVoice Micro)

3. Demo procedure

Start demonstration by talking to the demo board.

3.1 Voice Command
Refer Chapter4 for recognizable voice command and action according to the recognition result.

3.2 Display on PC
Below shows display example of Tera Term. Refer Chapter4 for detail.

Display the settings

T COM29 - Tera Term VT — [m| *

File Edit Setup Centrol Window Help

Display the recognition results

If the confidence level of a recognized word exceeds the set confidence threshold, it judges that the
word is recognized and display ‘OK.’

[ COM29 - Tera Word ID

File Edit Setu
Recognition
Result

Confidence Threshold
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4. Functions

The Functions of this demonstration are as below.

1.

2
3.
4

Get audio input data from microphone

Noise suppression, beamforming (optional) and voice recognition processing

Turn ON the LED1

Transfer operation information via USB

4.1 Recognizable voice and actions by recognition results

When power on, LED stays off and turns on LEDO when voice detected. After voice detection, action will be
conducted based on below voice recognition results.

LED1 will stay until other voice detection.

Table 4.1 Recognizable voice command and actions by recognition results
ID Voice command LED1 Activity USB
1 Ami Voice ON Send results
2 Turn on the electric fan ON Send results
3 Electric fan swing ON Send results
4 Turn on the air conditioner ON Send results
5 Raise the temperature ON Send results
6 Open the door ON Send results
7 Turn on the light ON Send results
Note: This demonstration is a trial version which limit the software working time to 10 minutes.

After 10 minutes, LED3 will turn on and voice will not be recognized.

R11ANO0545EJ0100 Rev.1.00
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4.2  Voice recognition setting on the terminal software

This demo can change setting and display of both AmiVoice and Zoom Voice on terminal software (Tera
Term).

Changeable conditions are as below.

e  Conditionl Beamfoming reduction amount of Zoom Voice

e Condition2 Noise reduction of Zoom Voice

*  Condition3 Amplification width of voice data

e Condition4 Utterance detection threshold of AmiVoice (Detect Threshold)

e Condition5 Confidence Threshold value of AmiVoice (Confidence Threshold)

4.2.1 Parameter display
To display current parameter, input ‘disp’ on Tera Term and press Enter key.

T COMAT - Tera Term VT
74 JUF) FES IvAO-IHO)

DAYEIW) ALTH)

BE(E)

Current condition

Condition1(BF), Condition2(NS), Condition3(Gain), Condition4(Utterance detection),
Condition5(Confidence threshold)

Figure 4.1 Display parameters

4.2.2 Parameter setting
To change the parameter setting, input the condition you want to change and value on Tera Term, then
press Enter key.

T COMAIT - Tera Term VT - O x

IrAllF) \EE FES  IXAO-MO) PvETW ALTH)
Command ot /. gainl , th10000, cf150
Changed
condition

Figure 4.2 Parameter setting

R11AN0545EJ0100 Rev.1.00 Page 12 of 15
Sep.01.21 RENESAS




RX671 Group

Voice Recognition Demonstration (AmiVoice Micro)

4.2.3 Parameter setting command

This section describes the conditions you want to change and how to enter the changed values.

* Change Zoom Voice Beamfoming reduction amount

Zoom Voice Beamforming amount can be changed by inputting number 0 to 7 after ‘bf’.

Table 4.2

Zoom Voice Beamfoming reduction change

Setting

Changeable condition

String input to Tera Term

Function OFF

bf0

bfl

bf2

bf3

bf4

bf5

bf6

O IN[oojalbh|W|IN|F

N[Ol WIN|PF

bf7

* Change Zoom Voice noise reduction amount

Zoom Voice noise reduction can be changed by inputting number 0 to 9 after ‘ns’.

Table 4.3

Zoom Voice noise reduction change

Setting

Changeable condition

String input to Tera Term

Function OFF

nsO

nsl

ns2

ns3

ns4

ns5

ns6

ns7

Ol (N[O |W|N|F

ns8

[y
o

Qoo N|oO|O|h|W[N]|PF

ns9
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e  Change amplification width of voice data

To change amplification width of voice data, input number 0 to 9 after ‘gain’.

Table 4.4

Amplification width of voice data change

Setting

Changeable condition

String input to Tera Term

Function OFF

gain0

gainl

gain2

gain3

gaind

gain5

gainé

gain7

OO (N || W|IN|PF

gain8

=
o

Oloo|Nj[oO|Oa|dh|W[IN]|PF

gain9

*  Change utterance detection of AmiVoice (Detect Threshold)

To change the utterance detection threshold, input value 1000 to 1500 after ‘th.’

Table 4.5 Change utterance detection of AmiVoice
Setting | Changed value String input to Tera Term
Example | Change to 13000 th13000

* Change confidence threshold value of AmiVoice (Confidence Threshold)

To change confidence threshold of AmiVoie, input value 0 to 255 after ‘cf.’

Table 4.6 Change confidence threshold of AmiVoice

Setting | Changed value String input to Tera Term

example | Change to 200 cf200
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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 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/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

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

become possible.
5. Clock signals

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

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

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

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

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

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



Notice

1.

10.

11.

12.

13.
14.

(Notel)

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

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

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

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

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

(Note2)

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

Trademarks

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

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

(Rev.5.0-1 October 2020)

Contact information

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