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Healthcare Meters Kit  
User Guide  

Introduction  
This Healthcare Meters Kit User Guide covers debugging and application development tasks. The kit contains modules 
for Activity, Blood Glucose, Blood Pressure, and Heart Rate/Pulse Oxygen, and showcases the Renesas RL78/G1D 
Intelligent Bluetooth® Smart Microcontroller (MCU) and Renesas Synergy™ S3A7 MCU on separate PCBs. Modules, 
project source code, and mobile applications for iOS and Android™ are included with the Healthcare Meters Kit.  

Target Device   
RL78/G1D and R7FS3A77C3A01CFP  

Related Documents  
Table 1 List of Related Documents 

Document Name ID No. 
RL78/G1D User's Manual: Hardware R01UH0515EJ 
S3A7 User's Manual: Hardware R01UM0002EU 
Healthcare Meters Kit Quick Start Guide R12AN0067EU 
Bluetooth® Low Energy Protocol Stack Quick Start Guide R01AN2767EJ 
Bluetooth® Low Energy Protocol Stack User’s Manual R01UW0095EJ 
RL78/G1D Solution Kit — PMOD Module Hardware Manual R01AN2919EU 
Renesas Synergy™ S3A7 Module Hardware Manual R01AN3068EU 
Renesas Flash Programmer V3.02 R20UT3841EJ 
Importing a Renesas Synergy Project Application Note R11AN0023EU 
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1. Overview 
The Healthcare Meters Kit is a complete platform showcasing Renesas Healthcare application solutions. With the 
Healthcare Meters Kit, developers can easily start to evaluate Renesas technology and quickly leverage hardware and 
software solutions that improve time to market.  

Figure 1 shows the Healthcare Meters Kit Modules. The S3A7 board (black) mounted on the base board (green) forms 
various Application Modules. The RL78/G1D PMOD Module plugs into the connector on the base board to offer 
Bluetooth® Low Energy (BLE) connectivity. These modules are discussed throughout this document. For more details 
on the Healthcare Meters Kit Modules, see Healthcare Meters Kit Quick Start Guide (R12AN0062EU).  

 

Figure 1  Healthcare Meters Kit 

Activity Module Blood Glucose Module 

Blood Pressure Module 
Heart Rate/ 
Pulse Oxygen Module 

BLE PMOD Module 

Board 

Board Board 

Board 



Healthcare Meters Kit User Guide 

R12AN0068EU0100  Rev.1.0  Page 4 of 31 
Jul 11, 2017  

1.1 Solution Highlights 
• Modules for various healthcare applications 

 Activity Module 
 Blood Glucose Module (BGM) 
 Blood Pressure Module (BPM) 
 Heart Rate/Pulse Oxygen Module (HRM/SpO2)  

• BLE connectivity  
• Form factor design for ease of use and quick adoption  
• Capability for Wi-Fi® or cellular connectivity, along with cloud platform integration  
• Mobile access via iOS and Android apps  

1.2 Features 

 

Figure 2 Healthcare Meters Kit Modules  

Table 2 Healthcare Meters Kit Features Summary 

Features Summary 
Activity BGM BPM HRM/SpO2 

Activity Module 
Li-Ion battery with Wireless or USB charging     
Fuel Gauge IC     
Ambient light sensor     
Pressure Sensor     
Humidity Sensor     
Temperature Sensor     
Vibrate motor (optional)     
9-axis motion sensor (accelerometer, gyro, compass)     
BLE connectivity to the mobile app     
USB output for wired data transfer     
Mobile app displays Steps, Distance, Calories & Light, 
Temperature, Humidity, Pressure 

    

Blood Glucose Module (BGM) 
1 Coin cell or 5 V DC power operation      
LCD displays blood glucose reading or status      
Capacitive Touch buttons (enable to add functionality)      
BLE connectivity to the mobile app      
USB output for wired data transfer      
Mobile app displays Blood Glucose level     

Activity 
BGM 

BPM HRM/SpO2 
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Features Summary 
Activity BGM BPM HRM/SpO2 

Blood Pressure Module (BGM) 
3 AAA batteries or 5 V DC power operation      
LCD displays systolic, diastolic, pulse rate readings or status      
Capacitive Touch buttons (enable to add functionality)     
BLE connectivity to the mobile app      
USB output for wired data transfer      
Mobile app displays Systolic, Diastolic pressure and Pulse rate     
Heart Rate/Pulse Oximeter Module (HRM/SpO2) 
Li-Ion battery or 5 V DC power operation      
LCD displays heart rate, pulse ox (SpO2) readings or status      
Capacitive Touch buttons (enable to add functionality)     
BLE connectivity to the mobile app      
USB output for wired data transfer      
Mobile app displays Pulse Oximeter level and Heart rate     

1.3 Synergy Platform 
The Healthcare Meters Kit leverages the power of the Synergy Software Package (SSP). 
 

1.4 Bluetooth Smart-enabled Products 
• Low-power MCU + BLE radio – RL78/G1D 
• Bluetooth Smart stack & profiles from Renesas  
• Custom Android & iPhone® apps to enhance the development experience  
 

2. Development Environment 
The following tables list the hardware and software environmental requirements used to compile and evaluate the 
sample programs included with the Healthcare Meters Kit.  

Table 3 Healthcare Meters Kit Hardware Requirements 
Hardware Requirements 
Host PC/AT compatible computer 

Processor   min. 1.6 GHz 
Main memory  min. 4 G bytes 
Hard drive   min. 15 G bytes space 
USB2.0 interface (to connect E1 emulator and RL78/G1D PMOD module or S3A7 board  

Device Activity Base Board      : 1 board 
Blood Pressure Base Board     : 1 board 
Heart Rate/Pulse Oximeter Base Board    : 1 board 
Blood Glucose Base Board     : 1 board 
S3A7 Board       : 1 board 
RL78/G1D Solution Kit – PMOD Module     : 1 board 
RL78/G1D Solution Kit – E1 to PMOD Module Adaptor   : 1 board 
+5 VDC 2 A Power Supply (center positive)      : 1 unit 
USB cable (A type male / micro-B type male)    : 1 cable 
iOS device or Android device 

Tools Renesas On-chip Debugging Emulator E1 (R0E000010KCE00) 
SEGGER J-Link™ Debugging Tool 

 

https://www.renesas.com/en-us/products/software-tools/tools/emulator/e1.html


Healthcare Meters Kit User Guide 

R12AN0068EU0100  Rev.1.0  Page 6 of 31 
Jul 11, 2017  

Table 4 Healthcare Meters Kit Software Requirements 
Software Requirements 
Host Windows® 7 Service Pack1 

Renesas e2 studio version 4.3.1.001 or later 
SSP 1.11 or later: go to https://synergygallery.renesas.com/ssp  
SEGGER J-Link Commander: https://www.segger.com/j-link-commander.html 

Device Renesas e2 studio version 4.3.1.001 / Renesas CC-RL V1.03.00 or later 
IAR Embedded Workbench® for Renesas Synergy™ with RL78 version 1.4 (optional 

requirement when using IAR™ compiler for BLE module) 
Renesas Flash Programmer v3.01.00 or later 

Other This document with applicable software can be downloaded from the following link: 
https://www.renesas.com/en-us/solutions/home/healthcare/hckit.html 

 

2.1 Restriction 
The programs contained in Healthcare Meters Kit run only on aforementioned Hardware and Software environment. 
The programs are applicable exclusively for evaluation purposes. 

2.2 Disclaimer  
This software and/or information (the "Material") is supplied by Renesas Electronics Corp. *and is only intended for 
use with Renesas products. No other uses are authorized. The Material is owned by Renesas Electronics Corp. and is 
protected under all applicable laws, including copyright laws. 

THIS MATERIAL IS PROVIDED “AS IS,” AND RENESAS MAKES NO WARRANTIES REGARDING THIS 
MATERIAL, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT LIMITED TO 
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NON-
INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED. 

TO THE MAXIMUM EXTENT PERMITTED BY LAW, NEITHER RENESAS ELECTRONICS CORP. NOR ANY 
OF ITS AFFILIATED COMPANIES SHALL BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, 
INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR ANY REASON RELATED TO THIS MATERIAL, EVEN 
IF RENESAS OR ITS AFFILIATES HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 

Renesas reserves the right, without notice, to make changes to this Material and to discontinue its availability 

Copyright (C) 2017. Renesas Electronics Corp., All Rights Reserved. 

 
THIS MATERIAL IS PROVIDED “AS IS,” AND RENESAS MAKES NO WARRANTIES with respect to 
DISCLAMER included in this Healthcare Meters Kit delivery package. 
 
 

https://synergygallery.renesas.com/ssp
https://www.segger.com/j-link-commander.html
https://www.renesas.com/en-us/solutions/home/healthcare/hckit.html
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2.3 How to Get a Library and Build the RL78/G1D Modem Firmware 
Before making to build this sample program, it is necessary to download the following code library.  
• Bluetooth® Low Energy Protocol Stack V1.11 is available at https://www.renesas.com/en-

us/software/D6000616.html 
• Copy files from downloaded Protocol Stack V1.11 package library folder (source folder) to Renesas Healthcare 

Meters Kit library folder (destination folder). 
 
Source folder \..\BLE_Software_Ver_1_11\RL78_G1D\Project_Source\renesas\lib 
Destination folder \..\Renesas_Healthcare_Meters_Kit\Firmware\rl78_g1d_modem\renesas\lib 
 
This Healthcare Meters Kit includes the Renesas Flash Libraries in the following folders and their library versions are 
documented in R01UW0095EJ0119 section 4.3. 
 

Library Compiler Folder 
Code 
Flash 

ccrl \..\Renesas_Healthcare_Meters_Kit\Firmware\rl78_g1d_modem\renesas\src\driver\codeflash\ccrl 

cs \..\Renesas_Healthcare_Meters_Kit\Firmware\rl78_g1d_modem\renesas\src\driver\codeflash\cs 

iar \..\Renesas_Healthcare_Meters_Kit\Firmware\rl78_g1d_modem\renesas\src\driver\codeflash\iar 

Data 
Flash 

ccrl \..\Renesas_Healthcare_Meters_Kit\Firmware\rl78_g1d_modem\renesas\src\driver\dataflash\ccrl 

cs \..\Renesas_Healthcare_Meters_Kit\Firmware\rl78_g1d_modem\renesas\src\driver\dataflash\cs 

iar \..\Renesas_Healthcare_Meters_Kit\Firmware\rl78_g1d_modem\renesas\src\driver\dataflash\iar 
 
Note: When downloading this package with pressing “Agree” button on the Renesas web page, you officially agreed 

upon this enclosed Software License Agreement for Renesas Flash Library usage. Immediately register under 
www.renesas.eu/updates for receiving any updated information from Renesas Electronics Corporation. 

 

3. Release Package Composition 
The Healthcare Meters Kit includes the source code for the Demo Programs, as well as binary image files. The 
following table lists the Demo Programs folder composition in the release package. 

Table 5 Healthcare Meters Kit Software Package  

Renesas_Healthcare_Meters_Kit  
  ├Document  
  │  └  quick_start_guide Bluetooth Low Energy Protocol Stack Quick Start Guide 
  ├Firmware  
  │  ├  rl78_g1d_modem Sample program for RL78/G1D Bluetooth firmware (archived file) 
  │  ├  ROM output Hex file of sample program 
  │  │   ├  ROM_RL78 output Hex file of RL78 Project for rl78_g1d_modem 
  │  │   └  ROM_Synergy output Hex files of Synergy Projects for S3A7 
  │  └  Synergy_project Synergy Project for S3A7 
  │       └  HC_Kit_Archive Archived file included following projects 
  │         activity_monitor : Activity demo program  
  │         blood_glucose : Blood Glucose Meter demo program 
  │         blood_pressure : Blood Pressure Meter demo program 
  │         pulse_oximeter : Heart Rate/Pulse Oximeter demo program 
  ├Hardware  
  │  ├  s3_tb S3A7 Board 
  │  ├  s3_tb_activity Activity base board 
  │  ├  s3_tb_bgm Blood Glucose Meter base board 
  │  ├  s3_tb_bpm Blood Pressure Meter base board 
  │  └  s3_tb_spo2 Heart Rate/Pulse Oximeter base board 
  └Smartphone_Application  
      ├  android Android Smartphone demo project 
      └  ios iOS Smartphone demo project 

 

https://www.renesas.com/en-us/software/D6000616.html
https://www.renesas.com/en-us/software/D6000616.html
http://www.renesas.eu/updates
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4. Building Sample Project 
4.1 RL78/G1D Modem Firmware 
To build the RL78/G1D modem firmware, you need IAR EW for Synergy v7 and the RL78 compiler v1.40.  

1. Open the BLE_Modem workspace project from the following folder. 
\..\Renesas_Healthcare_Meters_Kit\firmware\rl78_g1d_modem\renesas\tools\project\iar\BLE_Modem 
Figure 3 shows the project in the IAR EW for Synergy workspace.  

 

  

Figure 3  IAR EW for Synergy with RL78 / G1D firmware project 

Note:  Before building the project for binary image, make sure to select Other, with intel-extended in the Linker 
option (see Figure 4). You automatically deselect this option when the Debug option is selected.   

 
2. Select Rebuild All from the Project pulldown menu to build the project.  

The binary image output (BLE_Emb.hex) is placed in the following folder. 
\..\Renesas_Healthcare_Meters_Kit\firmware\rl78_g1d_modem\renesas\tools\project\iar\BLE_Modem\BLE_
Emb\Debug\Exe 
 

Note:  RL78/G1D modem firmware also can be built with using e2 studio workspace. To use e2 studio, import the 
project into the workspace from the following folder. For detail instructions, see R01AN2767EJ. 
\..\Renesas_Healthcare_Meters_Kit\firmware\rl78_g1d_modem\renesas\tools\project\e2studio\BLE_Mod
em 

 
3. Next steps:  

• To debug the project, go to Section 4.1.1.  
• To program the project, go to Section 4.1.2.  
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4.1.1 Debugging the Project 

 

Figure 4  IAR EW for Synergy Output settings 

1. In the Options for node BLE_Emb screen, under the Linker category select the Output tab (see Figure 4).  
2. To debug the RL78/G1D modem project, select the option Debug information for CSPY.  

• Selecting Debug deselects the Other option.  
3. In the Debugger category and set the Driver to E1. 
 
4.1.2 Programming the Project 
Figure 5 shows the BLE PMOD Adaptor and the BLE PMOD module. 

  

Figure 5  BLE PMOD Adaptor and BLE PMOD module 
To program the RL78/G1D Bluetooth, you use the BLE PMOD Adaptor and perform the following steps:  

BLE PMOD Adaptor 

BLE PMOD Module 
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1. Insert the Renesas BLE PMOD module into connector J1 on the Application Base Board.  
2. Connect the Renesas E1 programmer/Debugger to connector J2 on the BLE PMOD Adaptor board. 
3. To program RL78/G1D modem project output (BLE_Emb.hex), launch the Renesas Flash Programmer (RFP).  

See Figure 6 for applicable screens.  
4. Create a new project. Select the RL78 device and set the power supply to 3.3 Volts. Click OK.  
5. Select the Operation tab to load the program file (BLE_Emb.hex). 
6. Click Start to begin to program.  

For details on RFP usage, refer to R20UT3841E. 

 

Figure 6  Renesas Flash Programmer 

4.2 Renesas Synergy™ S3A7 Firmware 
To build and debug Renesas Synergy™ S3A7 firmware, you need e2 studio version 5.2 or later and SSP package v1.13.  
1. To begin debugging, import the four projects (s3_tb_activity, s3_tb_bgm, s3_tb_bpm, s3_tb_spo2) from the 

following folder. 
\..\ Renesas_Healthcare_Meters_Kit \Firmware\Synergy_project.  
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Figure 7  e2 studio ISDE Environment Import Projects 

1. First, launch the e2 studio workspace.  
2. Select Import from the File pulldown menu.  
3. Select Existing Projects into Workspace from General, and click Next.  
4. Browse the projects folder, select the files, and click Finish.  
5. Clicking Workbench in the Welcome screen opens the Workspace (see Figure 8) and selects Build All (to 

build all the projects) from Project pulldown menu. 
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Figure 8  e2 studio ISDE environment 

Note:  For detail instructions on importing a project, see Importing a Renesas Synergy Project (R11AN0023EU).  
 

  

Figure 9  S3A7 board debugging setup 

6. To enable JTAG debug function on the S3A7 board, do the following (see Figure 9): 
The S3A7 board uses JTAG as its programming/debugging interface. 

A. Insert shunt jumper at the JP2 location (ON position) on the S3A7 board (blue).  
JTAG can be disabled anytime, simply remove the shunt jumper at JP2 location (OFF position). 

B. Attach the J-Link connector (J14) to the SEGGER J-Link debugger unit.  
C. Mount the S3A7 board to the applicable Application base board to make an Application Module.  
D. Supply power to the Application base board using provided battery or +5 VDC Power Jack.  

Figure 9 shows the debug setting with SEGGER J-Link debugger.  
 
Table 6 JTAG  

JTAG Description S3A7 MCU 
Function Name Pin 

Test Mode Select TMS/SWDIO P108 (P1_8)  
Test Clock TCK/SWCLK P300 (P3_0) 
Test Data Out  TDO P109 (P1_9) 
Test Data In  TDI P110 (P1_10) 
Reset  RESET# RESET#  

4.  
Note:  SEGGER J-Link download link: https://www.segger.com/downloads/jlink 

Insert jumper at JP2 

https://www.segger.com/downloads/jlink
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Figure 10  e2 studio Debug Configuration window 

7. Set the Debug configuration by selecting a project to debug. 
Figure 10 shows the Debug Configuration window.  

8. Select Debug Configuration from the Run pulldown menu.  
9. Right-click Renesas GDB hardware Debugging.  
10. Select New from the options menu to create a new debug launch.   

 

Figure 11  e2 studio workspace debugging setup 

11. Select the Debugger tab (see Figure 11).  
12. Select J-Link ARM for debug hardware and R7FS3A7 for the target device.  
13. Click Debug to start debugging.  

• Figure 12 shows the Debug window. Click Resume (F8) to run the program in Debug mode. 
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Figure 12  e2 studio workspace in debugging mode 

4.3 Programming the S3A7 Board 

  

Figure 13  S3A7 board programming setup with on-board J-Link 

1. To program, insert a shunt jumper at JP2 (ON position) on the S3A7 board (blue).  
2. Connect the S3A7 board to the PC via the micro USB cable at J15 connector.  

• Figure 13 shows how to setup using the on-board J-Link debugger/programmer. It does not show the S3A7 
board mounted on an Application base board.  

 
Note:  If you wish to use the debugger, refer to Figure 9 for the SEGGER J-Link setup and follow the associated steps. 
 
3. Open the J-Link Commander (see Figure 14) from the SEGGER folder, in the Start menu for All Programs.  

 

Figure 14  J-Link Commander at SEGGER folder from Start 
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4. Enter the following commands to program the board (see Figure 15). 
(1) Device R7FS3A7 

(2) Speed 12000 

(3) loadbin C:\...\ROM_Synergy\file_name.hex, 0 

(4) s  
 
Note:  If using the SEGGER J-Link debugger, select J for the target interface.  
 

 

Figure 15  J-Link Commander at command prompt Windows 

5. Select the appropriate binary image for respective demonstration (see Figure 16).  
This Healthcare Meters Kit includes following Hex files for respective modules.  
A. The Activity Module  : activity_monitor.hex 
B. The Blood Glucose Module :  blood_glucose.hex  
C. The Blood Pressure Module : blood_pressure.hex 
D. The Heart Rate/Pulse Ox Module : pulse_oximeter.hex 

 

Figure 16  J-Link Commander after board programming  

6. Disconnect the board from the PC to evaluate after programming. 
 

① 
② 

③ 

④ 
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5. Circuit Diagrams 
The following circuit diagrams illustrate each hardware component in the Healthcare Meters Kit.  

5.1 RL78/G1D PMOD Module 

 
Figure 17  RL78/G1D PMOD Module 
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5.2 RL78/G1D PMOD Adaptor 

 

5.3 S3A7 Board 
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5.4 Activity Module 
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5.5 Blood Glucose Module 
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5.6 Blood Pressure Module 
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5.7 SpO2 Module 
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Website and Support  
Renesas Electronics Website 

http://www.renesas.com/ 
 
Inquiries 

http://www.renesas.com/contact/ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All trademarks and registered trademarks are the property of their respective owners. 

http://www.renesas.com/
http://www.renesas.com/contact/
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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.  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 
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. Unused pins should be 
handled as described under Handling of Unused Pins in the manual. 

2.  Processing at Power-on 
The state of the product is undefined at the moment 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 moment 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 moment 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 moment when power is supplied until the power reaches 
the level at which resetting has been specified. 

3.  Prohibition of Access to Reserved Addresses 
Access to reserved addresses is prohibited. 
 The reserved addresses are provided for the possible future expansion of functions. Do not 

access these addresses; the correct operation of LSI is not guaranteed if they are accessed. 
4.  Clock Signals 

After applying a reset, only release the reset line after the operating clock signal has become 
stable. When switching the clock signal during program execution, wait until the target clock signal 
has 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. Moreover, 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. 

5.  Differences between Products 
Before changing from one product to another, i.e. to a product with a different part number, confirm 
that the change will not lead to problems. 
 The characteristics of Microprocessing unit or Microcontroller unit products in the same group 

but having a different part number may differ in terms of the 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. 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.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes 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, drawing, chart, program, algorithm, application

examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or otherwise misappropriate 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, copy or otherwise misappropriation of Renesas Electronics products.

5. 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; and 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.

Renesas Electronics products are neither intended nor 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 damages (space and 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 third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas

Electronics.

6. When using the 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 radiation

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out of the use of Renesas Electronics products beyond such specified

ranges.

7. 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. Further, Renesas Electronics products are not subject to radiation resistance design. Please ensure to implement safety measures to guard them

against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of 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 by your own responsibility as warranty

for your products/system.  Because the evaluation of microcomputer software alone is very difficult and not practical, please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please investigate applicable laws and

regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use 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.

9. 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 not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,

such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development,

design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics

products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting,

selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the

countries asserting jurisdiction over the parties or transactions.

10. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice,

and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

http://www.renesas.com
Refer to "http://www.renesas.com/" for the latest and detailed information.
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