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Description

The QCIOT-RRH47000POCZ Evaluation Board
(RRH47000 EVB) demonstrates the functionality and
performance of the RRH47000 NDIR CO: sensor.
The RRH47000 uses nondispersive infrared (NDIR)
technology to accurately measure CO2. The design
of the RRH47000 EVB is generic so that customers

can embed the sensor into their specific applications.

The board provides a standard Pmod™ Type 6A
(extended I2C) connection for the onboard sensor to
plug into any required MCU evaluation kit with a
matching connector. The RRH47000 EVB can be
added to the end of a daisy-chained solution with
multiple Type 6/6A devices on the same MCU Pmod
connector.

The software support included with the Renesas IDE
(e? studio) allows for code generation to connect the
device and the MCU in order to significantly reduce
development time. With its standard connector and
software support, the RRH47000 EVB is ideal for the
Renesas Quick-Connect 10T to rapidly create an l1oT
system.

8206979A_Y3_240828

Features

= Accurate CO2 measurements
= Sensor outputs feature:
* NDIR CO:2 sensor technology
* Integrated temperature and humidity sensor
* COz2measurement range: 400ppm to 5000ppm

* CO:2 Accuracy: + (30ppm + 3% of reading) for
the range 0 to 2000ppm, 0 to 50°C and 50
+10% RH

= Current consumption: < 50mA at 1s sample time
= |2C and UART interface
= Long-term stability and long lifetime > 15 years

= Standardized type 6A Pmod connector supports
I2C/SMBUS extended interface

= Software support in 2 studio minimizes
development time with one-click code generation

Board Contents
= QCIOT-RRH47000POCZ CO:2 Sensor

Scasor Building Blocks

Figure 1. QCIOT-RRH47000POCZ NDIR CO2 Pmod
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1. Functional Description

The RRH47000 EVB is intended as a quick-connect prototyping solution for a CO2 monitoring system. The board
allows designers to quickly create CO2 monitoring systems. The EVB can measure COzranges from 400ppm to
5000ppm.

Figure 2 highlights the main parts of the system.
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IR Sensing IR Light
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] TXISCL
— Amplifier >
MCU RX I SDA
RTAZEZATZDMNK RIT
RH&T Sensor »
H  HS4003 l l CA
Alert Wou

Figure 2. RRH47000 Block Diagram

The following list summarizes the building blocks of the RRH47000 EVB and its functionality:

= HS4003 — Highly accurate, ultra-low power, fully calibrated relative humidity and temperature sensor. Fully
calibrated and temperature compensated with an I1°C digital output.

= NDIR CO2 Sensor — Contains an infrared source, a sample chamber, a filter, and an infrared detector. The
infrared light is directed by the infrared source passing through the gas chamber towards the detector.

1.1 Operational Characteristics

The RRH47000 EVB can be used as a starting point for air quality monitoring applications. The board is
designed to the following specifications:

= Temperature range = -10 to 50°C

= Relative Humidity range = 0 to 100%

= CO2 Measurement range = 0 to 5000ppm

1.2 Setup and Configuration

The setup and configuration for the RRH47000 EVB is comprised of the following required or recommended
hardware:

= EK-RA6M4 Evaluation Kit

= USB micro-B cable (provided with EK-RA6M4 board)

= PC running windows 10/11 with at least one USB port

= US082-INTERPEVZ (if needed)

R15UH0021EU0100 Rev.1.00 RENESAS Page 3
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The following is required or recommended software:
* Renesas Flexible Software Package v5.7.0 platform installation:
* e? studio 2023-01 or later
* FSP 5.7.0 or later
* GCC Arm Embedded 10.3.1 (10 2021.10)
* SEGGER J-Link RTT Viewer
= Sample code files (available on the QCIOT-RRH47000POCZ product page)

1.2.1 Software Installation and Usage

Visit the Renesas website for the latest version of the e? studio installer. The minimum FSP version supporting
the QCIOT-RRH47000 Pmod is 5.7.0.

Visit J-Link RTT Viewer to install the latest version of RTT Viewer.

1.2.2 Kit Hardware Connections

Complete the following procedure to set up the kit (see Figure 3):

1. Ensure that the MCU development kit has at least one Type 6A Pmod.

a. For the EK-RA6M4, two Pmods, PMOD1 and PMOD2, are available. The default for these Pmods is
type 2A. Use the US082-INTERPEVZ to allow compatibility with type 6A.

b. If no interposer is available, then PMOD1 can be rerouted from 2A to 6A. For more information, see the
EK-RA6M4 Manual.

2. Ensure that pin 12 of the Pmod is 3.3V, which is requested by the RRH47000 Pmod.
a. Forthe EK-RA6M4, pin 12 of PMOD1 and PMOD?2 are 3.3V by default. No change needed.

b. For some evaluation boards, pin 12 is defaulted to 5.0V and may require rerouting. Check the user
manual to verify that pin 12 is 3.3V.

3. Mount the J2 and J3 jumpers on the RRH47000 Pmod board.

4. Plug the RRH47000 Pmod into PMOD1 of the EK-RA6M4.

5. Connect the EK-RAM64 board with the computer using the USB micro-B cable.
The kit is now ready for use.

Figure 3. QCIOT-RRH47000 Pmod with EK-RA6M4 MCU Kit
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2. Board Design

Sensor Building Blocks
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Figure 5. QCIOT-RRH47000 Pmod (Bottom)
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2.1 Schematic Diagrams
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2.2 Bill of Materials
Manufacturer
Desi D ipti M f
Qty esignator escription anufacturer Part Number
1 C1,C2 Capacitor, 0.1uF, 50V, SM KEMET C0603C104J5RACTU
2 C3,C4 10uF, X5R, MLCC Ceramic capacitor, 0805 Samsung CL21A106KOQNNNG
3 C5, C6 Ceramic Chip Capacitor 0402 47nF 16V Samsung CLO5B473KO5NNNC
4 Cc7 Capacitor, 22pF, 25V, SM 0603 KEMET C0603C220K3GACTU
Foot, Rubber, Self-adhesive, Black, 6.4mm dia, I
5 FOOT1 Bumper Specialties BS25BL0O7X30RP

2.1mm tall

6 1 Male Header 0.1" pitch PMOD 2x6 Right Angle, Wurth Electronics 61301221021

through hole

7 12 Samtec Female Header 0.1" pitch PMOD 2x6 Right Samtec SSW-106-02-F-D-RA

Angle

8 J4, 35 CONN HEADER VERT 2POS 1.27mm Samtec FTS-102-01-L-S

2 C, Closed Top, .050" CC; No Mounting, 105 C,
Nylon 66; Phos Bronze, Gold Flash

9 JMP4, IMPS Sullins NPB02SVFN-RC

. . . o
10 L1 Ind Power Chip Shielded Multi-Layer 2.2uH 20% Murata LOM18PN2R2MGHD

1MHz Ferrite 1.15A 0603 Paper T/R
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. o Manufacturer
Qty Designator Description Manufacturer Part Number
11 R1 Resistor 187K, Smt 0603 Yageo RC0603FR-07187KL
Res Thick Film 0603 4.7 Ohm 1% 1/10W
12 R2, R3 Vishay Dal CRCWO06034R70FKEA
+100ppm/°C Molded SMD Paper T/R ishay bale
Fixed Resistor, Metal Glaze/thick Film, 0.1W,
13 R4 49.90hm, 75V, 1% *Tol, 100ppm/Cel, Surface Vishay Dale CRCWO060349R9FKEC
Mount, 0603
Chip Resistor, 4.7 KOhm, +1%, 0.1 W, -55 to .
14 R5, R6 . Panasonic ERJ-3EKF4701V
155°C, 0603 (1608 Metric) !
20 kOhms +1% 0.1W, 1/10W Chip Resistor 0603
1 R12 Y R FR-0720KL
5 (1608 Metric) Moisture Resistant Thick Film ageo C0603FR-0720
16 SW1 icie;ﬂed Push Button Switch 3.5 x 2.9mm 1.3mm Panasonic EVQ-P7A01P
17 Ul Integrated Circuit Renesas Electronics ISL9120IRTAZ
18 u2 IC, Digital, Buffer, Non-Inverting, Open Drain, SM Texas Instruments SN74LVC1G07DCKT
19 u3 NDIR CO2 Sensor Renesas RHH47000

2.3 Board Layout
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3. Software Design

This section provides an overview of the software implementation for the QCIOT-RRH47000 Pmod, which is
based on the Renesas RA Family's Flexible Software Package (FSP). It also explains the project's code
structure, the system's software modules, and the main system flow.

3.1 Project Code Structure

The All-In-One Air Quality Demo Project is designed to be a highly modular solution that can be easily
configured independently of other modules (if required), or ported to other end applications.

The project is split into two main parts:

= RRH47000 driver — Device driver code for RRH47000 that includes the I°C communication driver.

= Application code — Main system code that enables the driver code and implements system flow.

The driver module contains the C source files and header files. The specific user configuration is included in the
application code. Refer to the User Settings section for details regarding user configurations.

&P Binaries viFma ra — Automatically generated files for FSP drivers,
3 Indudes &2 arm RRH47000 driver source code, and header files.
vifa & board * rm_rrh47000.h — RRH47000 driver header file
» v i fsp . "
>arm o = rm_rrh47000.c — RRH47000 driver source file
* inc
» board G B = rm_rrh47000_api.h — RRH47000 API header file
v = fsp . .
‘A bsp = rm_rrh47000_ra_driver.c — Software delay function
v inc
v & api r_ioport ra_gen — Generated files by FSP configuration
D bopissit rsdj2c src — Application code
= rm_comms_i2c . .
h fsp_common_api.h v B3 rm 1rh4a7000 = hal_entry.c — Start of code execution, which calls
N ri2c_master_apih € rm_rrh47000 ra_driver.c SyStem main
b r_ioport_api.h € rm_rth47000.c = common_utils.h — RTT-Viewer driver header file
B r_transfer_apth v (£ ra_gen » SEGGER_RTT - RTT-Viewer driver source files
h| rm_air_sensor_api.h N bsp_clock_cfg.h
h rm_comms_api.h £] common_data.c
Vv & instances n common_data.h
h r_ioporth ¢ hal_data.c
h r sci_i2ch h hal_data.h
h rm_comms_i2ch £ main.c
b rm_rrh47000.h €] pin_data.c
h fsp_features.h €| vector_data.c
h| fsp_version.h h vector_data.h
sIC v B src
2 ra_gen SEGGER _RTT
8 orc h common_utils.h
» Debug £l hal_entry.c
build b Debug
» build
ra_cfg
» script yra_clg
» script

1o configuration.xml
JlinkLoal ' configuration.xml
inkLog.lo

¢ tit . JLinkLog.log
ra_cfg.

RRH47000_Demo Debug_Flat jlink
X RRH47000_Demo Debug_Flat.launch

?) Developer Assistance

ra_cfg.txt
RRH47000_Demo Debug_Flat.jlink
X RRH47000_Demo Debug_Flat.launch

?) Developer Assistance

Figure 12. RRH47000 Project Structure
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When you click configuration.xml in the project and select the Stack tab, a stack configuration appears (see

Figure 13).

127 [RRH47000_Demo] FSP Configuration X

Stacks Configuration

Threads * L] = HAL/Common Stacks % | New Stack > ==
~ WG ¢ 1/ Po # g_rrh47000 r0 RRH47000 NDIR CO2 S, Modul
aa . - & g_ioport |/ rt P g _sensol | ensor Module
|
W.g lopart 1O Poct (r-loport) (r_ioport) (rm_rthd7000)
@ g_rrh47000_sensor0 RRH47000 NDIR CO2 Sensor Module (t
® @
Y

P g_comms_i2c_device0 12C Communication Device
(rm_comms_i2c)

O]

A
T

& g_comms_i2c_bus0 12C Shared Bus (rm_comms_i2c)

@

A
||

P g_i2c0 12C Master (r_sci_i2c)

Objects § Z ®

% Add DTC Driver for % Add DTC Driver for
Transmission [Optional] Reception [Optional]

Summary | BSP | Clocks | Pins Interrupts | Event Links | Stacks Components

Figure 13. Stack Configuration — Hal/Common

o

= (=

Generate Project Content

"
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main.c

hal_entry.c

rm_rrh47000.c

A 4 A 4

rm_rrh47000_

rm_rrh47000.h .
- api.h

4

FSP Driver

rm_common_i2c rm_ioport

A 4

rm_i2c_master

Figure 14. Code Dependency Graph

3.2 Software Module Overview

The RRH47000 demo project shows the basic use of FSP API calls to set up and read sensor data from the
RRH47000.

3.2.1 Hal_entry

This module is responsible for initializing the FSP 1°C driver and setting up the RRH47000 device with the user-
configured settings. After setup, the module provides the following features:

= Performs device setup commands

= Reads sensor values

= Prints sensor values to RTT Viewer

R15UH0021EU0100 Rev.1.00 RENESAS Page 10
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3.2.2 Algorithm Flowchart

hal_entry

( Start )

A

g_comms_i2c_bus0_
quick_setup()

A

g_comms_i2c_devic
e0_quick_setup()

A

g_rrh47000_sensor0
_quick_setup()

g_rrh62000_sensor0
_quick_getting_data(
)

A

print_rrh47000_sens
or_data()

Figure 15. Algorithm Flowchart

The I12C bus is opened by g_comms_i2c_bus0_quick_setup(). Then, the RRH47000 instance is opened by
g_rrh47000_sensor0_quick_getting_data().

The main program loops continuously to get the air quality readings by
g_rrh47000_sensor0_quick_getting_data() function calls. The sensor readings can be seen in the Virtual
Expression window.

The functions outlined in Figure 15 are described as follows:

hal_entry ()
= Call g_comms_i2c_bus0_quick_setup()
* Open I2C driver, this must be done before calling device setup.

R15UH0021EU0100 Rev.1.00 RENESAS Page 11
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= Call g_comms_i2c_deviceO_quick setup()
* Open 12C Communications device instance, this must be done before calling any COMMS_I2C_API.
Call g_rrh62000_sensorQ_quick _setup()
* Open RRH62000 instance, this must be done before calling any RRH47000 API.
= Continuously call g_rrh62000_sensorQ_quick_getting_data()
* Sends the read data command to the RRH47000.
* Waits for Measurement to be finished.
» Converts raw sensor measurement data to calculated data.
= Continuously call print_rrh47000_sensor_data()
* Prints sensor data to the RTT-Viewer terminal.

4. Board Test
4.1 Setting Up the Boards and Cable

Verify that you have followed the procedure in “Kit Hardware Connections”.

4.2 Programming the Development Board and Running Example Code in
Debug Mode

1. Open the sample project in e2 studio.
2. Click the Build icon.

& rtha7000_demo - RRH47000_Demo/ra/fsp/src/bsp/cmsis/Device/RENESAS/Source/startup.c - & studio

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

3] v ) \ B Q- -

¥ Debug %" 1 ok (= o [RRH47000_Demo] FSP Configuration € hal_entry.c
v 7] <terminated>RRH47000_Demo Debu | SystemInit();

® <terminated, exit value: 0>arm-nor

u <terminated, exit value: 0>Renesas main();

while (1)

}

BSP_SECTION_FLASH_GAP void Default_Hand.

BSP_CFG_HANDLE_UNRECOVERABLE_ERROR (|

static uint8_t g main_stack[BSP_CFG_STAI
BSP_PLACE_IN_SECTION(BSP_SECTION_STACK)

#if (BSP_CFG_HEAP_BYTES > @)

BSP_DONT_REMOVE static uint8_t g heap[B!
BSP_PLACE_IN_SECTION(BSP_SECTION_HE:
#endif

Mis A~£iandl  TerADuM A

Figure 16. Project Build
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3. Go to the menu bar and select Run > Debug Configuration.

a rrhd7000_demo - RRH47000_Demo/ configurationxml - &* studio
File Edit Source Refactor Mavigate Search Project Renesas Views Run Renesas Al Window Help

LR RE R Renesas Debug Tools 3
() Project Explorer > =k i = 0|8 re® Run Ctrl+F11 fyc
v 15 RRH47000_Demo [Debug] Stach % Debug F11
[ c -
%, Binaries Run History >
il Includes ©Q RunAs >
Era Threa ¢, Configurations... l =l HAL/Common Stacks
 ra_gen | _ T
E ra_ = N
v B sic = STlREE & g ioport /O Port
o 1% Debug As > ¢
- ({r_ioport)
& SEGGER RTT D hsor Module (1
1 common_utils.h
[ hal_entry.c Breakpoint Types > ®
& Debug Tog Ctrl+ Shift+B
= build Tog
Erracfg Tog
= script Togg Breakpoint
& configuration.xml @ Skip All Breakpeints
IlinkLog.log Sﬁ Remove All Breakpoints
ra_cfg bt Q. Extemal Tools >

RRH47000_Demo Debug_Flat jlink
X RRH47000_Demo Debug_Flat.launch
_'TJ Developer Assistance

K >
Objects
Figure 17. Debug Configuration

4. Select Renesas GDB Hardware Debugging > rrh47000_Demo Debug.
5. Click the Debug button.

K| E U Y | Name: | RRH47000_Demo Debug_Flat

|_| Main EJ Debugger| # Startup [T Common % Source
| C/C++ Application
| C/C++ Remote Applicatic
EASE Script RRH47000_Demo Browse...
| GDB Hardware Debuggin

Project:

[
€

€/C++ Application:

& [=]

|c"] GDB Simulator Debuggin
8 Launch Group
v [€] Renesas GDB Hardware C Variables... Search Project... Browse...

ic ] RRH47000_Demo Det Build (if required) before launching

[£7] Renesas Simulator Debuc

Debug/RRH47000_Demo.elf

Build Configuration: |Use Active -

_) Enable auto build () Disable auto build
(®) Use workspace settings Configure Workspace Settings

< >

Filter matched 9 of 11 items

Figure 18. Start Debug Mode
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Jan 29, 2025



QCIOT-RRH47000POCZ Evaluation Board Manual

6. Click the Play button to run the code.

. h47000_demo - RRM47000_Demo/src/hal_entry.c - e studio
File Edit Sowrce Refactor Navigate Search Progect Renesas Views Run Renesas Al Window Help

5;.‘. .E .o * XN Qv 0 vu»-~ -
¥ Debug S k1 T 0O @ RH47000_Demo] FSP Configuration € hal entryc X | L€ startupc
v 57 RRM47000_Dermo Debug_Flat [Renesa v

g APP _PRINT(™ memidity o X %02y (XN

v af RRHAT000_Demo.elf (1] [cores: 0§ PR APP_PRINT(* COZ °
v @ Theead #1 1 (single core) [core: ( ) CoveRD st APP_PRINT(**
2 )
= Reset_Handler() at startup <5 ‘

wi arm-none-eabi-gdb [12.1) re_air_sensor data_t rrhd7000_data;
wi Renesas GDB server (Host)

APP_PRINI(®  Temperature = % %020y (C)\rin®, date-dtesperature.integer_pert, date->tesperaturs decimsl part);

, date->humidity, decimal_part);
ata-decol.decimal_part);

® * mal i3 1 A 1

genarated by the RA Configuration editoe sod u te gesarate theaads If an NTOS § ot ns functd
voldd hal_entry(veid)
(

»

fsp_err_t ore;
Wint16_t demo_state = O

E_comms_§2c_busd_quick_setup();
g_comms_ilc_deviced_quick_setup();
R reh 7008 sensord _quick setup();

while(1)
{

- switch (demo_state)
(
- tase @
orr o g _rehaT008_sensord_quick getting data(frehd7o00 data);
AP (FSP_LRR_SENSOR_INVALID DATA =a err)
(
demo_state « 9;
)
else
- (
11 demo_state « 1;

5 Console > Registers (2] Problems QDebuggev Console Wb Smart Browser  [J Memory
RiMH4T000_Demo Debug_Flat [Renesas GDB Hardware Debugging] [pid: 16]
Using J-Link version VB.10f Co\Users\a5136319\ . eclipse\con. renesas. platfors 2054322266 \Debuglonp \RA\ARM\Segger v8.10.6\JLInkARM. 411

Connecting to RIFASMIAR, ARNM Target
GDBServer endian little
Target power from esulator | OFf
Starting target connection

Current Trustione device status

DA state Secure Software Developsent (550)
Nahiia laval ]

Figure 19. Running the Code
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4.3 Using RTT Viewer
1. Open the J-Link RTT Viewer
2.
3. Press S3 on the EK-RA6M4.
4. Click File > Connect.
J-Link RTT Viewer V7.96i

Exit AltsF4
Stay on Top

Unplug the EKRA6M4 from your PC and then plug it back in.

Enter Clear

RTT Viewer disconnected.

277.810 KB

Figure 20. RRT Viewer

5. Ensure your configuration matches the configuration shown in Figure 21.

J-Link RTT Viewer V7.96i | Configuration pod
Connection to J-Link
®) USB [] serial No
TCR/IP
Existing Session
Specify Target Device
R7FAGM4AF

Force go on connect

Script file (optional)

Target Interface & Speed
JTAG ~ 4000 kHz -

JTAG scan chain information
®) Auto detection

Simple configuration

RTT Control Block
Auto Detection Address ®) Search Range

Enter one or more address range(s) the RTT Control blodk ¢
Syntax: <RangeStart [Hex]> <RangeSize>[, <RangelStart
Example: 0x10000000 0x1000, 0x2000000 0x1000

O 20000000 0xB000

Cancel

Figure 21. RTT Viewer Options

R15UH0021EU0100 Rev.1.00
Jan 29, 2025
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6. Click OK. You should see the following output in the “All Terminals” tab.

J-Link RTT Viewer ¥7.96i
File Terminals Input Logging Help

All Terminals Terminal 0

EE IR E R TR TR AT AT AT R AT ATFET TS

> EMMENNENNEDDUATASR Sensor Data®rrErkEsss

-

Temperature 22. )
Humidity le. (%RH)
coz2 480.80 (ppm)

y, HHEN i 2 TR RN RO R W W
:tk:tﬁ:'&:RRH4TBEa EEHSDF Dataztkztkztﬁz
Temperature = 22.69 (C)

Humidity 18.66 (%RH)
coz 4p00.0@ (ppm)

EREEEE AR TR E R AR R TR A E AR R AR R AR R AR REE
*HETEXTHEIRRHATOO0 Sensor Data****rsrtss
Temperature 22.73 (C)

Humidity 18.66 (%RH)
co2 400.00 (ppm)

R R L 2 P2 P S RS R RS R R SR R R 2 2 L

RTT Viewer connected.

Figure 22. RRH47000 Output
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5. Website and Support

Visit the following resources to learn about key elements of the RA family, download components, and related
documentation, and get support:

RA Product Information

RA Product Support Forum

RA Flexible Software Package

Renesas Support

6. Ordering Information

www.renesas.com/ra

https://community.renesas.com/mcu-mpu/ra/

www.renesas.com/FSP

WWWw.renesas.com/support

Part Number

Description

QCIOT-RRH47000POCZ

NDIR CO, Sensor

7. Revision History

Revision Date Description
1.00 Jan 29, 2025 Initial release.
R15UHO0021EUO0100 Rev.1.00 RENESAS Page 17
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

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

© 2025 Renesas Electronics Corporation. All rights reserved.
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