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Renesas ASSP EASY Voice HMI Kit 
Based on RISC-V 
 
Introduction  
 
The Renesas ASSP EASY Voice HMI Kit is based on the R9A06G150 RISC-V ASSP. 
It is an edge voice recognition development kit designed to be used by Ecosystem Partners, 
Application Engineers, Field Application Engineers, and for Business Development 
opportunities.  
The primary purpose is to evaluate the functionality of projects developed by Ecosystem 
Partners, and to facilitate the development of additional partner projects.  
The heart of the kit is the QFN 48 pin ASSP device, complemented by a QSPI flash with 
large data storage capabilities, operational amplifier, audio codec and power devices chosen 
from the Renesas product portfolio. 
The kit enables engineers to easily test and evaluate the performance of the ASSP in a 
laboratory environment to implement voice driven human machine interfaces, capable of 
spotting activation keywords and perform audio driven command execution. 
It kit can be powered directly from the USB port of a Host PC for demo purpose and includes 
both analog and digital microphones on-board.  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Target Device: R9A06G150  
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1. Kit Contents 
The following components are included in the kit:  

1. ASSP EASY voice HMI kit 

2. USB device cable (type-A male to type-C male) 

3. WIFI dongle (for running Cyberon DSpotter Modeling Tool) 

 
Figure 1. Kit Contents 
 

ASSP EASY voice HMI kit SKU number: TW001-VUI-RISCVPOCZ 
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2. Kit Features 
The following interfaces and featured components are included: 

Microphones (audio inputs): 

• PDM MEMS digital microphones 

• 2 MEMS analog microphones 

• 2 I2S MEMS digital microphones (optional, not populated on the board) 

The distance between each pair of microphones is more than 40mm which is suitable for beamforming 
applications. 

Audio outputs: 

• One stereo audio headphone jack supporting mono output on both channels. 

External memory: 

• one QSPI flash memory device, Renesas AT25QF128A-SHB-T, 128M-bit (16MB), with support for 
XIP (eXecute In Place) mode, to be used for storing customer specific audio files and extensions. 

Connectors: 

• PMOD:  two Digilent PMOD connectors: CN1 connector supports UART, SPI configurations. CN2 
connector supports I3C configuration. 

• Debug:  4-wire standard JTAG and supports Segger J-Link as debug probe. 

• USB:  USB-C connector(CN4) for power input and 1 virtual COM port for log output. 

User inputs and outputs: 

• LEDs:  three LEDs, LED1 (Red) and LED2 (Green) configurable by the user. LED4 (Blue) is the 3.3V 
power indicator. 

• Buttons: one RESET button (SW1), and one USER button (SW2). 

Form Factor:  8 x 6 cm 

 

3. ASSP Feature Support 
The RISC-V MCU supports a full array of peripheral functions, especially suited for voice recognition 
application. The published features of the MCU are listed below.  Features highlighted in BOLD text are 
directly supported by the kit hardware for voice recognition applications. 

 RISC-V Andes D25F CPU Core 

• RISC-V instruction-set architecture (RV32I), support ‘P’ extension (packed SIMD, DSP-like) 

• Maximum operating frequency: 100 MHz 

• Debug port: JTAG 

• Andes Physical Memory Protection unit (Andes PMP) with 16 regions 

 Memory 

• 256KB code flash memory 

• 16KB data flash memory (100,000 program/erase cycles minimum) 

• 128KB SRAM 

• Standby RAM: 1KB 

• Flash Cache (FCACHE) 

• 128-bit unique ID 

 Connectivity 
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• Serial Communications Interface (SCI) × 2 

• Serial Peripheral Interface (SPI) 

• Quad Serial Peripheral Interface (QSPI) 

• I3C bus interface  

• Serial Sound Interface Enhanced (SSIE) × 2 

• PDM Interface × 2 

• IrDA interface 

 Analog 

• 6 channel 12-bit A/D Converter (ADC12) with 2 sample-and-hold circuits 

• 12-bit D/A Converter (DAC12) × 2 
 Timers 

• General PWM Timer 16-bit (GPT16) × 4 

• Low Power Asynchronous General-Purpose Timer (AGT) × 4 

• System and Power Management 

• Low power modes 

• Event Link Controller (ELC) 

• Data Transfer Controller (DTC) 

• DMA controller (DMAC) x 8 

• Power-on reset 

• Low Voltage Detection (LVD) with voltage settings 

• Watchdog Timer (WDT) 

• Independent Watchdog Timer (IWDT) 

• Multiple Clock Sources 
● Main clock oscillator (MOSC) (8 to 24 MHz) 
● High-speed on-chip oscillator (HOCO) (16/18/20 MHz) 

● Middle-speed on-chip oscillator (MOCO) (8 MHz) 

● Low-speed on-chip oscillator (LOCO) (32.768 kHz) 

● IWDT-dedicated on-chip oscillator (15 kHz) 

● Clock trim function for HOCO/MOCO/LOCO 

● PLL 

● Clock out support  

• General-Purpose I/O Ports 

• 5V tolerance, open drain, input pull-up, switchable driving ability 

• Operating Voltage 

• VCC: 2.7 to 3.3 V 
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4. Kit System Block Diagram 
 

 
Figure 2. System Block Diagram 
 

5. Jumper Settings 
Two types of jumpers are provided on the VOICE-RISC-V board. 

1. Traditional pin header jumpers  

2. Copper jumpers (trace-cut type and solder bridge type) 

 

5.1 Traditional Pin Header Jumpers 
These jumpers are traditional small pitch jumpers that require an external shunt to open/close them. The 
traditional pin jumpers on the kit are 2.54mm pitch headers and require compatible 2.54mm shunt jumpers. 

 

5.1.1 Default Jumper Configuration 
Table 1 lists and describes the traditional pin header jumper setting (JPx designation). Functional details for 
many of the listed jumpers may be found in sections associated with each functional area of the kits. 

 

Table 1.  Default Jumper Settings 

Location Default setting Function 

JP1 

JP2 

Default not populated Multiplex for PDM MIC and I2S MIC. JP1 & JP2 default not 
populated: 

1. Short on pin 1-2 switch to PDM MIC. 
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2. Short on pin 2-3 switch to I2S MIC. (default not populated) 

3. There are R14 & R15 to short between pin 1-2, so it is default 
switch to PDM MIC, if you want to use I2S MIC, please remove 
R14 & R15, mount M5 & M6(ZillTek ZTS6672), mount JP1 & 
JP2, and short on pin 2-3 to switch to I2S MIC. 

JP4 Short on pin 1-3 

Short on pin 2-4 

Selecting for UART port for log output: 

1. Short on pin 1-3 & short on pin 2-4 to select RXD0 & TXD0 as 
log output. 

2. Short on pin 3-5 & short on pin 4-6 to select RXD9_B & 
TXD9_B as log output. 

3. Short on pin 7-9 & short on pin 8-10 for SCI boot mode. (Please 
also short JP6 & then press SW1 reset button to let MCU enter 
SCI boot mode). 

JP5 Default not populated Labeled with “measure current”, it is for measure RISC-V MCU 
current, if you want to measure MCU current, please mount JP5 with 
pin header and remove FB5, then you can serial with a current meter 
on JP5 to measure RISC-V MCU current. 

JP6 Open SCI boot mode: Please short JP6 & then press SW1 reset button to 
let MCU enter SCI boot mode. 

JP10 

JP11 

JP12 

JP13 

All short on pin 1-2 Multiplex for PMOD 2A/3A(CN1) and DA7218 Audio CODEC: 

1. Short on pin 1-2 switch to PMOD 2A/3A(CN1) function. 

2. Short on pin 2-3 switch to DA7218 Audio CODEC. 

JP16 Short on pin 1-2 Select RISC-V Serial Sound Interface (SSI) data transmission 
direction: 

Short on pin 1-2, the I2S data is RISC-V to DA7218. 

Short on pin 2-3, the I2S data is DA7218 to RISC-V. 

JP17 

JP18 

JP19 

All short on pin 1-2 Multiplex for Audio out from READ2302GSP OPAMP or DA7218 
Audio CODEC: 

1. Short on pin 1-2, Audio out come from READ2302GSP 
OPAMP. 

2. Short on pin 2-3, Audio out come from DA7218 Audio CODEC. 

 

5.2 Copper Jumpers 
Copper jumpers have two types, designated NCLx(Normal Closed) and NOPx(Normal Opened). 

The trace-cut jumper is Normal Closed, which provided with a narrow copper trace connecting between its 
pads. The silk screen overlay printing around a trace-cut jumper is a solid box. To isolate the pads, cut the 
trace between pads adjacent to each pad, then remove the connecting copper foil either mechanically or with 
the assistance of heat. Once the etched copper trace is removed, the trace-cut jumper is turned into a 
solder-bridge jumper for any later changes. 

A solder-bridge jumper is Normal Opened, which provided with two isolated pads that may be joined together 
by one of three methods: 

 Solder may be applied to both pads to develop a bulge on each and the bulges joined by touching a 
soldering iron across the two pads. 

 A small wire may be placed across the two pads and soldered in place. 

 A SMT resistor, size 0603, or 0402, may be placed across the two pads and soldered in place. A zero-
ohm resistor shorts the pads together. 
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For any copper jumper, the connection is considered closed if there is an electrical connection between the 
pads (default for trace-cut jumpers.) The connection is considered open if there is no electrical connection 
between the pads (default for the solder-bridge jumpers.) 

 
Figure 3. Copper Jumpers 
 
Table 2.  Default Copper Jumper Settings 

Location Default Open/Closed Function 

NCL1 Closed SSILRCK0/SSIFS0/PDM_DATA0 

NCL2 Closed SSIBCK0/PDM_CLK0 

NCL3 Closed CN2-10, PMOD 6A, GPIO4 

NCL4 Closed I2S microphone data input 

NCL5 Closed ADC2, Analog microphone left channel 

NCL6 Closed ADC3, Analog microphone right channel 

NCL7 Closed DAC out to READ2302GSP OPAMP, audio output 

NCL8 Closed CN5, J-LINK TCK signal 

NCL9 Closed RTS_CTS9_B/SSLA0_B/SSILRCK1/SSIFS1 

NCL10 Closed SCK9_B/RSPCK_B/SSIDATA1 

NCL11 Closed RXD9_B/MISO_B/SSIBCK1 

NCL12 Closed TXD9_B/MOSI_B/AUDIO_CLK1 

NCL13 Closed Right channel analog microphone signal 

NCL14 Closed Left channel analog microphone signal 

NOP1 Opened For external ECM analog microphone left channel 

NOP2 Opened For external ECM analog microphone right channel 

 

  



 User manual 

ASSP EASY Voice HMI Kit user manual – rev. 1.0 
10 

6. MCU Port Mapping 
Here are the port and pin assignments for the kit.  

Table 3.  MCU Port Assignments 

Port  Assigned Function(s) 

P000 CN2, PMOD 6A, GPIO4 

P001 I2S microphone data input 

P002 ADC2, Analog microphone left channel 

P003 ADC3, Analog microphone right channel 

P100 For PMOD or DA7218, select by JP10 

P101 For PMOD or DA7218, select by JP13 

P102 For PMOD or DA7218, select by JP12 

P103 For PMOD or DA7218, select by JP11 

P104 To CN1, PMOD 2A/3A, pin 7, IRQ9 

P105 To CN2, PMOD 6A, pin7, IRQ8 

P106 QSPI CLK for QSPI flash 

P107 QSPI_CS for QSPI flash 

P108 QSPI DQ0 for QSPI flash 

P109 QSPI DQ1 for QSPI flash 

P110 QSPI DQ2 for QSPI flash 

P200 NMI, pull-high with 10K 

P201/MD Boot Mode, The RISC-V enter SCI boot mode if the MD pin is held low when release the 
reset signal, it can be downloaded code to RISC-V MCU by Renesas Flash Programmer. 

P202 LED1, user LED, red color 

P203 LED2, user LED, green color 

P204 CN2, PMOD 6A, pin 1 

P205 SW2, user switch, IRQ12 

P206 RXD0 for UART log and also connect to CN2 PMOD 6A, pin 9 as GPIO 

P207 TXD0 for UART log and also connect to CN2 PMOD 6A, pin 8 as GPIO 

P208 CN2, PMOD 6A, pin4, I3C SDA signal, also connect to DA7218 

P209 CN2, PMOD 6A, pin3, I3C SCL signal, also connect to DA7218 

P212/EXTAL Connect to 24MHz crystal, for Main clock oscillator 

P213/XTAL Connect to 24MHz crystal, for Main clock oscillator 

P400 PDM DATA input or I2S LR clock, select by JP2 

P401 PDM CLOCK output or I2S BCLK, select by JP1 

P402 Connect to CN1, PMOD 2A/3A, pin 9, as GPIO2 

P403 Connect to CN1, PMOD 2A/3A, pin 10, as GPIO3  
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7. Implementation Details 
Here are the implementation details for the supported features. 

 

7.1 PMOD 
A total of 2 PMOD connectors are included. These two PMOD connections should be available 
simultaneously and be configured independently. CN1 is PMOD type 2A/3A connectors (2x6 pin, dual row, 
right angle socket).  

 

Table 4. PMOD 2A/3A Port Assignments (CN1) 

 
MCU Port 

PMOD Type 2A 
Signal 
(SPI) 

PMOD Type 
3A Signal 
(UART) 

CN1 
PMOD connector 
Pin 

P100 SPI_SS  1 

P103 MOSI TXD 2 

P102 MISO RXD 3 

P101 SPI_SCK  4 

 GND GND 5 

 +3.3V +3.3V 6 

P104 INT INT 7 

P201 GPIO GPIO 8 

P402 GPIO GPIO 9 

P403 GPIO GPIO 10 

 GND GND 11 

 +3.3V +3.3V 12 

 
Figure 4. PMOD connector 
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CN2 is PMOD type 6A connectors (2x6 pin, dual row, right angle socket).  

 

Table 5. PMOD 6A Port Assignments (CN2) 

 
MCU Port 

PMOD Type 6A 
Signal (I3C) 

CN2 
PMOD connector Pin 

P204  1 

P103  2 

P209 SCL 3 

P208 SDA 4 

 GND 5 

 +3.3V 6 

P105 INT 7 

P207 GPIO 8 

P206 GPIO 9 

P000 Input only 10 

 GND 11 

 +3.3V 12 

 
7.2 Microphones 
This board includes a pair of analog MEMS microphones (M1 & M2, ZillTek ZTS6053), these 2 analog 
microphone signals are amplified by the Renesas READ2302GSP OPAMP, then fed to the ASSP ADC 
channels 2 & 3.  

The pair of digital PDM MEMS microphone (M3 & M4, ZillTek ZTS6872S), are connected to the ASSP PDM 
interface channel 0. The physical distance between each pair microphones is large than 40mm for support 
beamforming applications.  

This board also can connect 2 external ECM analog microphone on CN7 & CN8. To switch to using analog 
microphones, please refer to the schematic: mount CN7 & CN8, cut NCL13 & NCL14, short NOP1 & NOP2.  

This board can also optionally support 2 I2S MEMS digital microphones (M5 & M6, ZillTek ZTS6672). To 
switch using I2S MIC remove R14 & R15, mount M5 & M6(ZillTek ZTS6672), mount JP1 & JP2, short on pin 
2-3.  

 

Table 6. Analog MEMS Microphone left channel (M1) and right channel (M2) Port Assignments 

Left channel (M1) Right channel (M2) 

MCU Port MEMS microphone Pin MCU Port MEMS microphone Pin 

P002 1 – OUT P003 1 – OUT 

 2 – GND  2 – GND 

 3 – GND  3 – GND 

 4 – GND  4 – GND 

 5 – VDD  5 – VDD 
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Table 7. Digital I2S MEMS Microphone (M5 & M6) Port Assignments 

MCU Port SSIE Signal MEMS microphone Pin (M5 & M6) 

P400 SSILRCK0 1 – LRC (Word Select) 

  2 – SELECT 

M5 connect to GND for left channel 

M6 connect to 3.3V for right channel 

 GND 3 – GND 

P401 SSIBCK0 4 – BCLK 

 3.3V 5 – VDD 

P001 SSIDATA0 6 – DATA 

  7 – CONFIG 

 

7.3 Audio out 
A stereo headphone jack is connected to the MCU DAC. The DAC signals are connected through an 
OPAMP. The device is Renesas READ2302GSP, in TSSOP8 packages.  

Table 8. Headphone Jack Pin Assignments 

MCU Port Audio out Signal Headphone Jack Pin(CN3) 

DA0_A VOUT1 1 (Sleeve) 

 VOUT2 2 (Mono signal) 

 VOUT2 3 (Mono signal) 
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7.4 LEDs 
2 user LED are included on the board and are connected to the MCU I/O. These are Red, Green and can be 
used for any user defined functions. 

Table 9. User LED Port Assignments 

MCU Port Connected User LED 

P202 Red (LED1) 

P203 Green (LED2) 

LED4 (blue) is power indicate LED. 

 

7.5 Buttons 
There are two mechanical push-button switches on the board. One button is for system/MCU reset (SW1).  
The second button is a user programmable button (SW2). 

Table 10. User Button Port Assignment (SW2) 

MCU Port User Button Interrupt 

P205 IRQ12 
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7.6 Debug 
The VOICE-RISC-V board supports 10 pin J-LINK debug port with JTAG interface. Here under are pin 
definition. 

Table 11. 10-pin JTAG Connector (CN5) 

Pin JTAG Pin Name Signal/Bus 
CN5-1 Vtref +3V3 
CN5-2 TMS P301 
CN5-3 GND GND 
CN5-4 TCK P300 
CN5-5 GND GND 
CN5-6 TDO P302 
CN5-7 Key N.C. 
CN5-8 TDI P303 
CN5-9 GND Detect GND 
CN5-10 nSRST RESET# 
 

7.7 Power 
5V is supplied from USB TYPE-C connector (CN4). 

 
Figure 5. VOICE-RISC-V Power Block Diagram 
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7.8 USB 
This board includes one USB TYPE-C connector (CN4) for supply 5V and virtual COM port.  

Table 12. USB Type-C Signal Assignments (CN4) 

USB FS Signal USB-C Signal Name USB-C Connection 

GND GND A1 

N.C. TXp1 A2 

N.C. TXn1 A3 

VBUS1 VBUS A4 

N.C. CC1 A5 

USB1_P DP1 A6 

USB1_N DN1 A7 

N.C. SBU1 A8 

VBUS1 VBUS A9 

N.C. RXN2 A10 

N.C. RXP2 A11 

GND GND A12 

GND GND B1 

N.C. TXP2 B2 

N.C. TXN2 B3 

VBUS1 VBUS B4 

N.C. CC2 B5 

USB1_P DP2 B6 

USB1_N DN2 B7 

N.C. SBU2 B8 

VBUS1 VBUS B9 

N.C. RXN1 B10 

N.C. RXP1 B11 

GND GND B12 

 

7.9 Certifications   
To support international distribution, the following certification requirements are met, both by design and test.  

Americas:  FCC Class B 

Europe:  CE Class B 
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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 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. 

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 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. 

5. 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. 

6. 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. 

7. 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. 

8. 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. 

9. 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. 

10. 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. 

11. 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. 

12. 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. 

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics. 
14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas 

Electronics products. 

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled 
subsidiaries. 

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics. 
 

(Rev.5.0-1  October 2020) 
 

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

 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/. 

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