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Notes: 
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 of these circuits, software, and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the 
use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free.  Renesas Electronics 
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of 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.  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 should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.  Renesas Electronics assumes no responsibility for any losses incurred by you 
or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality".  The recommended 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 systems; anti-disaster systems; anti-crime systems; and safety 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 (nuclear reactor control systems, military equipment etc.).  You must check the quality grade of each Renesas Electronics product before using it 
in a particular application.  You may not use any Renesas Electronics product for any application for which it is not intended.  Renesas Electronics shall not be in any way liable 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. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage 
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics.  Renesas Electronics shall have no liability for malfunctions or damages 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 its 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 be sure to implement safety measures to guard them against the 
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, 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, 
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 use Renesas Electronics 
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.  Renesas Electronics assumes 
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may 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 should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to 
the development of weapons of mass destruction.  When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and 
regulations and follow the procedures required by such laws and regulations.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the 
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics 
products.

11. This document may not be 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, or if you have any other inquiries.
(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.

Renesas General-Purpose Microcontrollers/Microprocessors  Lineup Catalog

http://www.renesas.comSALES OFFICES

© 2015 Renesas Electronics Corporation, All rights reserved.
Colophon 6.0

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

Renesas Electronics America Inc.
2801 Scott Boulevard Santa Clara, CA 95050-2549, U.S.A.
Tel:  +1-408-588-6000, Fax: +1-408-588-6130
Renesas Electronics Canada Limited
9251 Yonge Street, Suite 8309 Richmond Hill, Ontario Canada L4C 9T3
Tel: +1-905-237-2004
Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900
Renesas Electronics Europe GmbH
Arcadiastrasse 10, 40472 Düsseldorf, Germany   
Tel: +49-211-6503-0, Fax: +49-211-6503-1327
Renesas Electronics (China) Co., Ltd.
Room 1709, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100191, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679
Renesas Electronics (Shanghai) Co., Ltd.
Unit 301, Tower A, Central Towers, 555 Langao Road, Putuo District, Shanghai, P. R. China 200333 
Tel: +86-21-2226-0888, Fax: +86-21-2226-0999
Renesas Electronics Hong Kong Limited
Unit 1601-1611, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2265-6688, Fax: +852 2886-9022
Renesas Electronics Taiwan Co., Ltd.
13F, No. 363, Fu Shing North Road, Taipei 10543, Taiwan
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670
Renesas Electronics Singapore Pte. Ltd.
80 Bendemeer Road, Unit #06-02 Hyflux Innovation Centre, Singapore 339949
Tel: +65-6213-0200, Fax: +65-6213-0300
Renesas Electronics Malaysia Sdn.Bhd.
Unit 1207, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, Jln Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510
Renesas Electronics India Pvt. Ltd.
No.777C, 100 Feet Road, HAL II Stage, Indiranagar, Bangalore, India
Tel: +91-80-67208700, Fax: +91-80-67208777
Renesas Electronics Korea Co., Ltd.
12F., 234 Teheran-ro, Gangnam-Gu, Seoul, 135-080, Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5141

www.renesas.com
Renesas Electronics



In the OFFICE

In the FACTORY

In the HOME

• Broad lineup extending from the low end to the high end
   Extensive range of MCUs and MPUs to choose from

• Continued supply of products currently in mass production

4bit

8bit 

16-bit
(Low end)

32-bit
(Midrange)

32-bit
(High end)

SH-4ASH-4A

V850E2M

R32C, M16C

M32R

V850E2
V850E1

78K0R
78K078K078K078K0

78K0S

H8SX

H8S

H8H8

R8C

SH-4
SH-3

SH-2ASH-2A
SH-2

SH-1SH-1

V850ESV850ES

78K0S

In response to user requirements that are rapidly expanding in scope, 
Renesas Electronics offers microcontroller and microprocessor products 
that provide excellent expandability while allowing customers to make full 
use of existing resources. Available in a wide array of memory and package 
options, Renesas microcontrollers and microprocessors are fast, highly 
reliable, low in cost, and deliver eco-friendly performance. Incorporating 
the latest process technology, which enables integration of large-capacity 
flash memory, they are used in a wide array of applications, including 
demanding fields requiring high quality and high reliability, such as the 

Moving forward, anytime, anywhere.
�e reliability and track record of the world’s No. 1 vendor. 03p

07p

11p

32-bit microcontrollers built around a next-generation original CPU core
Seamless coverage from 32MHz to 240MHz

RX family

Reliable and ultra-power-efficient microcontrollers suitable for a wide range 
of fields Support for systems that are more energy efficient, more compact, 
and lower in cost

RL78 family

Advanced embedded microprocessors to usher in the “smart society”
400MHz to 1.5GHz to support systems combining high performance 
and advanced functionality

RZ family

automotive industry. There is a robust support system in place to help 
reduce development costs and reduce the time required for development. 
It consists of a variety of development tools, including products from 
other companies, backed by extensive technical documentation, software 
libraries, and active user communities. As the world’s No. 1 MCU/MPU 
vendor, Renesas Electronics provides the best and most powerful 
solutions based on a wide selection of microcontrollers (MCUs) and 
microprocessors (MPUs).

Aggressively expanding an already 

extensive lineup with the addition of the 

new RL78 family, RX family, and RZ family.

INDEX



Retains the peripheral functions of the SH-2A such as display functions while 

delivering faster performance and larger memory capacity.

Key IP

• Large-capacity on-chip 

RAM (3 to 10MB)

• Display output

• Analog/digital camera 

and CMOS sensor inputs

• JPEG

• Ethernet

• USB/SDHI

• Sampling rate converter

The on-chip RAM takes the place of external DRAM, contributing to 
high performance, low power consumption, low noise, and reduced 
board cost.

• RZ/A Series: Three Key Features

• Large-Capacity On-Chip RAM Roadmap

• RZ/A Series: Block DiagramIn the IoT era all aspects of our lives, including home appliances, industrial 
equipment, building management systems, power grids, and transportation, are 
gaining intelligence and are connected to networks. Demand is growing for 
processors that are faster and easier to use in areas dif�cult to accommodate with 
conventional microcontrollers, such as complex human-machine-interface 
applications and high-speed, high-precision, real-time control applications.

To meet the demands of this new era, the RZ family makes its debut as “a new 
generation of processors that are as easy to use as microcontrollers.” These 
embedded processors from Renesas, the microcontroller experts, come in three 
series that each offer feature sets unmatched elsewhere. All are designed to provide 
new value for customers’ applications.

The zenith of Renesas micro.

Make sure to try out the ultimate processors, as envisioned by Renesas.

3 MB SRAM
USB, Ether, LCDC

RZ/A1L
@400 MHz

3 MB SRAM
USB, Ether, LCDC

RZ/A1LU
@400 MHz

1 MB SRAM
USB, LCDC

>266 MHz    Cortex®-A9 Core
<266 MHz    SH-2A Core

SH7262/4 
@144 MHz

2.5 MB SRAM
USB, LCDC

SH7268/9 
@266 MHz

10 MB SRAM
USB, Ether, LCDC

RZ/A1H
@400 MHz
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1.5 MB SRAM
USB, LCDC

SH7266/7 
@144 MHz

1.25 MB SRAM
USB

SH726A/B 
@216 MHz

Timers

MTU2
16-bit × 5ch

WDT 
8-bit × 1ch

OS Timer
32-bit × 2ch

Real-Time CLK

SCUX
4ch ASRC

Audio

DMAC
16ch

Interrupt Controller

Clock Generation
with SSCG

Customer
Unique ID (option)

JTAG Debug

Encryption
Engine (option)

SRAM�
3 MB

SRAM L2�Cache
128 KB

Cache
32 KB + 32 KB

System

Graphics

Video Display
Controller 1ch

CMOS Camera I/F
1ch

JPEG Engine
1ch

10/100
Ether MAC

CAN
2ch

USB2.0
HS 2ch h/f

SPI Multi  
1ch

External Bus 32-bit
ROM, SRAM, 

SDRAM, PCMCIA

I2C    
4ch

Smart Card I/F
2ch

CommunicationsMemory

Analog

ADC
12-bit × 8ch

IrDa    
1ch

Timers

MTU2
16-bit × 5ch

WDT 
8-bit × 1ch

OS Timer
32-bit × 2ch

Real-Time CLK

SCUX
4ch ASRC

Audio

DMAC
16ch

Interrupt Controller

Clock Generation
with SSCG

JTAG Debug

SRAM�
3 MB

SRAM L2�Cache
128 KB

Cache
32 KB + 32 KB

System

Graphics

Video Display 
Controller 1ch

CMOS Camera I/F
1ch

Memory

Analog

ADC
12-bit × 8ch

10/100
Ether MAC

USB2.0
HS 2ch h/f

External Bus 32-bit
ROM, SRAM, 

SDRAM, PCMCIA

Smart Card I/F
2ch

SPI Multi
2ch

Communications

IrDA    
1ch

LIN Master
2ch

Timers

MTU2
16-bit × 5ch

WDT 
8-bit × 1ch

OS Timer
32-bit × 2ch

PWM Timer
16ch

Real-Time CLK

SCUX
4ch ASRC

Audio

DMAC
16ch

Interrupt Controller

Clock Generation
with SSCG

Customer
Unique ID (option)

JTAG Debug

Encryption
Engine (option)

SRAM�
H:10MB/M:5MB

SRAM�L2 Cache
128 KB

Cache
32 KB + 32 KB

System

Graphics

Video Display
Controller 2ch
OpenVG 1.1

Enhanced eng.

PAL/NTSC 
dec. 2ch

CMOS Camera I/F
1ch

Fish Eye Correction
2ch

JPEG Engine
1ch

10/100
Ether MAC

USB2.0
HS 2ch h/f

NAND Flash
I/F

External Bus 32-bit
ROM, SRAM, 

SDRAM, PCMCIA

SPI Multi
2ch

CommunicationsMemory

Analog

ADC
12-bit × 8ch

RZ/A1H&RZ/A1M RZ/A1L RZ/A1LU

Large-capacity on-chip RAM: 10MBGraphics display and camera input functionality on a single chip

Rich peripheral functions and software

6 PCB layers for 1.2V,

 3.3V, 1.5/0.75V(DDR3)

4 PCB layers for 1.2V, 3.3V

SPI
�ash RZ/A1

Regulator
3.3V

Regulator
1.2V

5V/12V

Conventional MPU concept

RZ/A1 concept

NOR
�ash

Conventional 
MPU

DDR3

Regulator
1.2V

Regulator
3.3V

Regulator
1.5V/0.75V

5V/12V
Higher costs

Higher costs

Advantages

—No need to design a high-speed interface

—Reduced mounting area  —Reduced PCB cost

—No DRAM procurement issues

Independent bus con�guration for graphics buses and hardware-based 

superimposition processing simplify the creation of graphics applications.

The many peripheral functions and abundant software allow a single-chip to support a 

wide range of �elds, including display, camera input communication, and audio.

—Fast rendering by on-chip 2-D 
graphics accelerator

—“Smooth and beautiful” graphics 
display by taking full advantage 
of large-capacity on-chip RAM 

—Support for direct connection of analog 
CMOS cameras

—Ability to process imported imaged and 
extract information of various sorts

—Selection by RZ/A1 of only 

valuable information for 

transmission over the network

—Support for reduced network 

data transfer volume/larger 

number of camerasTarget fields:

•Intercoms •Barcode scanners •Home appliances (white goods) •Vending machines 

•Industrial panels •Office equipment •Monitoring cameras •Medical panels •Home audio 

• Display audio • Data communication modules (telematics, emergency communication) 

•Multifunction displays •Rear-view cameras •Handwriting recognition input devices, etc.

—Receiving of essential information over the network and voice readout

Smart Card I/F
2ch

Ethernet
AVB

IrDA    
1ch

LIN Master
2ch

Video Display Controller channel 1
(A1H and A1M only)

Video display controller channel 0

Page0Large-capacity on-chip RAM Page1

Internal CPU bus

Internal 
graphics 
bus

1

2

3

4

SCIF    
5ch

RSPI    
3ch

SSI(I2S)    
4ch

SPDIF    
1ch

SDHI    
2ch

MMC    
1ch

Ethernet
AVB

Video display controller channel 0

Buffer

Storage of input images
 via graphics bus

CPU

Use of multiple graphics 
buses to fetch multiple 
layers of display data

Page2 Page3 Page4

Graphics

Camera

Audio/voice

Network
• Graphics
• Facial recognition, 
human presence detection
• Image compression 
and decompression
• Voice synthesis, etc.

RZ/A

ARM® Cortex®-A9
400MHz

Large-capacity
on-chip RAM

Display output

Camera input

Interfaces

Real-time correction of distorted images

Input image Output image

Wired LAN

Wireless LAN

SCIF    
5ch

RSPI    
3ch

I2C    
4ch

IEBus    
1ch

SSI(I2S)    
4ch

SPDIF    
1ch

SDHI    
2ch

MMC    
1ch

SCIF    
8ch

RSPI    
5ch

I2C    
4ch

IEBus    
1ch

SSI(I2S)    
6ch

SPDIF    
1ch

SDHI    
2ch

MMC    
1ch

MOST50
1ch

CAN
5ch

MOST50
1ch

CAN
2ch

5 MB SRAM
USB, Ether, LCDC

RZ/A1M
@400 MHz

RZ Family

Note: ARM and Cortex are registered 

trademarks of ARM Limited (or its 

subsidiaries) in the EU and other countries.

Combination of multiple layers of data and output to LCD

Sound Generator

3 4



RZ FAMILY

• RZ/G Series: Three Key Features

• Evolution from Previous Products

• RZ/G Series: Block Diagram

• RZ/T Series: Four Key Features

LBSC
Ex-BUS interface(max 16bit)

DBSC
DDR3L-SDRAM BSC/64bit

1ch USB2.0 host
EHCI/OHCI

QSPI
Single/Dual/Quad-SPL

LVDS
dot clock~148.5MHz

THS/TSC
Themal Sensor

1ch USB2.0 host/function
High-speed module

3ch SDHI
Support SDXC

1ch MMCIF
9ch I2C

15ch SCIF
3ch MSIOF

3ch HSCIF
GPIO

1ch USB3.0 host*1

Serial-ATA*1 *2

1lane PCI-Express*2

Interfaces

10ch SSI
Serial Sound Interface

10ch SRC
Sampling Rate Converter

ADG
Audio clock generator

Audio IPs

ARM®Debugger
(CoreSight)

3ch PLL/Module
-standby

DMAC
MMU

Interrupt Controller

System

Cortex®-A15
1.5GHz

CPU

Package     FC-BGA2727-831

Memory

2ch CAN
Ethernet AVB*3

100 and 1000Mbps

Ethernet MAC*3

10 and 100Mbps

Network

Timers

Watchdog Timer

7ch PWM timer

Timer pulse Unit 
4ch/output PWM

Compare match Timer0
2ch/16/32bit selectable

Compare match Timer1
8ch/16/32/48bit selectable

Timer Unit
4sets of 3ch 32bit timer

L1 1$
32KB

L1 D$
32KB

Cortex®-A15
1.5GHz

L2 cache:1024KB NEON/VFPv4

L1 1$
32KB

L1 D$
32KB

Power supply voltage (typ.)
1.8V:(ETM, SD, LVCMOS I/F, Xtal, JTAG, 
         Trace and RST)
1.03V:(core, SATA, PCI Express, USB3.0)
1.35V:(DDR3-I/O SSTL Mode:DDR3L)
3.3V:(Others)

*1. Since PHY is used by both the USB 3.0 and SATA0 functions, it is necessary 
to select one or the other.

*2. Since PHY is used by both the PCI-e and SATA1 functions, it is necessary to 
select one or the other.

*3. Due to pin multiplexing it is necessary to select one or the other.
Note: Product information is subject to change without notice.

Graphic IPs

RAM0�
72KB

RAM1
4KB

RAM2�
256KB

3DGE�
(PowerVR SGX544MP2)

FDP1�
De-interiacing module

VIN�
3ch Video inputs

DU�
Digital RGB 2ch outputs

VSP1
Input Format converter

Image Processor
Output Format Converter

VSP3
Multi-codec module
1920×1080@60×1ch

2D-DMAC
Image extraction

image rotation/inversion

TSIF

LBSC
Ex-BUS interface(max 16bit)

DBSC
DDR3-SDRAM BSC/32bit

1ch USB2.0 host
EHCI/OHCI

QSPI
Single/Dual/Quad-SPL

1ch USB2.0 host/function
High-speed module

3ch SDHI
Support SDXC

1ch MMCIF
8ch I2C

15ch SCIF
3ch MSIOF

3ch HSCIF
GPIO

Interfaces

10ch SSI
Serial Sound Interface

6ch SRC
Sampling Rate Converter

ADG
Audio clock generator

Audio IPs

ARM®Debugger
(CoreSight)

3ch PLL/Module
-standby

DMAC
MMU

Interrupt Controller

System

Cortex®-A7
1.0GHz

CPU

Package     FC-BGA2121-501

Memory

2ch CAN
Ethernet AVB

100 and 1000Mbps

Ethernet MAC
10 and 100Mbps

Network

Timers

Watchdog Timer

7ch PWM timer

Timer pulse Unit 
4ch/output PWM

Compare match Timer0
2ch/16/32bit selectable

Compare match Timer1
8ch/16/32/48bit selectable

Timer Unit
4sets of 3ch 32bit timer

L1 1$
32KB

L1 D$
32KB

Cortex®-A7
1.0GHz

L2 cache:512KB NEON/VFPv4

L1 1$
32KB

L1 D$
32KB

Power supply voltage (typ.)
1.8V:(ETM, SD, LVCMOS I/F, Xtal, JTAG,       
         Trace and RST)
1.03V:(core)
1.5 V:(DDR3-I/O SSTL Mode:DDR3)
3.3 V:(Others)
Note: Product information is subject to change 

without notice.

Graphic IPs

RAM0�
72KB

RAM1
4KB

RAM2�
256KB

3DGE�
(PowerVR SGX540)

FDP1�
De-interiacing module

VIN�
2ch Video inputs

DU�
Digital RGB 2ch outputs

VSP1
Input Format converter

Image Processor
Output Format Converter

VCP3
Multi-codec module
1920×1080@60×1ch

2D-DMAC
Image extraction

image rotation/inversion

HMI solution providing 

added value

• 3-D graphics

• Full HD video codec

• Video input

• USB 3.0

• PCI-express

• SATA

• SDHI

• Ethernet AVB

RZ/G1E RZ/G1M

SuperH display system

RZ/G series (HMI solution)

Screen resolution: WXGA support
LCD display and image processing support
2-D graphics engine

Linux support
Full-HD large-screen resolution support
3-D graphics engine

600MHzSH7785

500MHzSH7724

533MHz

SH-4A

SH7734

RZ/G1M

RZ/G1E

ARM® Cortex®-A15
1.5GHz ×2
SGX544MP2

ARM® Cortex®-A7
1GHz ×2
SGX540

• On-chip integration of encoder interfaces that previously had 

to be connected externally

• Single-chip AC servo solution for reduced component count 

and smaller space requirement

• Retaining the peripheral functions of SH and RX 

microcontrollers to ensure scalability

Integration of peripheral functions Retention and expansion of peripheral functions of
SH and RX microcontrollers

• High-speed RAM directly connected to the CPU for high-speed processing 

and reliable real-time responses that by bypass the cache 

• ECC for enhanced reliability

• Vectored interrupt controller (VIC) for interrupt 

responsiveness suitable for embedded control

• Standard Ethernet processing in hardware by R-IN engine 

accelerator for industrial Ethernet communication

• Four times faster network processing

High performance and high-speed real-time control R-IN engine

SH7216

Renesas original
CPU

Renesas original
CPU

ARM® Cortex®-R4
CPU

RX64M RZ/T1

Flash memory

FPU (single-precision)

Multi-function timer

Flash memory

FPU (single-/double-precision)

Ethernet

Safety functions

Industrial Ethernet
(IEEE 1588)

Tightly-coupled memory

FPU (single-/double-precision)

Multi-function timer

Safety functions

R-IN engine integrated 

Gigahertz-class dual-core CPU for high performance arithmetic processing Maintenance of software backward compatibility through use of same architecture

• RZ/T Series: Block Diagram
Key IP

• Tightly-coupled memory 

(TCM)

• R-IN engine

• Encoder interface

• ECC

• Support for high reliability

• On-chip RAM with ECC

• Register write protection

• Clock stop detection

etc.

CPU

Graphics

Video Codec

Network

Standard I/F

High-speed I/F

Memory bus

OS

Cortex®-A15

Cortex®-A7

SGX540
Compatible

Compatible

Linux

RZ/G1M RZ/G1E

DDR3-1333 × 32DDR3-1600 × 32(2ch)

SGX544MP2

VCP3

Ethernet MAC, CAN

UART, SPI, Timer, PWM, I2C

PCIe, USB3.0, SATA

Two Cortex®-A15 cores running at up to 1.5GHz 

Stress-free handling of Full HD video and 3-D graphics 

Built-in hardware video codec with Full HD support and 3-D graphics core (SGX)

Easy extension of product lineup by reusing existing software resources

RZ/G1E
SGX540

• Video display interface × 2 channels
 (RGB888 × 2 channels)
• Video input interface × 2 channels
• VCP3 video codec (Full HD support)
• IP converter module
• Video image processing functions 
(color conversion, image enlargement/reduction, filtering)

RZ/G1M
SGX544MP2

• Video display interface × 2 channels
 (LVDS × 1 channel, RGB888 × 1 channel)
• Video input interface × 3 channels
• VCP3 video codec (Full HD support)
• IP converter module
• Video image processing functions
 (color conversion, image enlargement/reduction, filtering)

3-D graphics

Video functions

RZ/G1E

ARM® Cortex®-A7 Dual

1.0GHz

L1cache      I/32KB      D/32KB
L2cache

      
512KB

Supported

NEON supported
VFP supported

RZ/G1M

ARM® Cortex®-A15 Dual

1.5GHz

L1cache      I/32KB      D/32KB
L2cache

       
1MB

Supported

NEON supported
VFP supported

Cores

Operating frequency

Cache

MMU

NEON/VFP

Cortex®-R4 Processor with FPU

Bus master interface Bus slave interface

IRQ

64

64

IRQADDR

Interrupts

Single-precision/
double-precision 

FPU

CPU core
450MHz/600MHz

Tightly-coupled RAM (ATCM)
512KB (w/ ECC)

Tightly-coupled RAM (BTCM)
32KB (w/ ECC)

VIC

Data cache
(w/ ECC)

Instruction cache
(w/ ECC)

Bus interface

Address for Interrupt
Service Routine

Factory
Automation
Network

Factory
Automation
Network

Conventional MCU RZ/T1

Integration of 
peripheral functions

Cache
GPIO or SIO

FPGA
(encoder interface)

Multi-
protocol
encoder
interface

Motor Motor

IGBT IGBT

Absolute
Encoder

Absolute
Encoder

CPU CPU

PWM Timers PWM Timers
(MTU3a, GPT)

R-IN
engine

ASSP (EtherCAT, etc)

FPGA
(encoder interface)

ASSP (EtherCAT, etc)

TCM

32-bit
general-
purpose

MCU

R-IN
engine

RTOS accelerator

Processed in software, allowing protocol changes

Ethernet accelerator that performs 

standard Ethernet processing in hardware

High-speed, power-efficient communication!
Flexible support for multiple protocols!

Protocol processing

Protocol processing

Memory
copy

Header
sorting Checksum RTOS processing

Interfaces

Analog

Cortex®-R4 Processor with FPU
450MHz/600MHz

1.2V(Core), 3.3V(I/O)

CPU

Package  320-pin BGA 17mm×17mm/0.8mm pitch

RZ/T1 (with R-IN engine) block diagram

FPU MPU Debug VIC

Memory

ATCM : 512KB with ECC
BTCM : 32KB with ECC

I Cache : 8KB w/ ECC D Cache : 8KB w/ ECC

CPU

Cortex®-M3
150MHz 1.2V(Core), 3.3V(I/O)

Memory

MPU Debug NVIC

HW-RTOS Accelerator

Instruction RAM : 512KB with ECC
Data RAM : 512KB with ECC

Interfaces

Safety

5 × SCIF
2 × I2C

2 × CAN
1 × EthernetMAC

(100Mbps)
With switch+IEEE1588

USB 2.0 HS (Host/Func)
GPIO
∆∑ I/F

EtherCAT Slave Controller
Memory Interfaces

4 × SPI
QSPI(Flash I/F)with

Direct Access fromCPU
SRAM I/F(32-bit bus)
SDRAM I/F(32-bit bus)

Burst ROM I/F(32-bit bus)

(8 + 16) × 12bit ADC

Encoder interfaces(option)

8 × 16-bit+1×32-bit
MTU3a

4 × 16-bit CMT
2 × 32-bit CMT2
4 × 16-bit GPT

1 × WDT
1 × iWDT

12 × 16-bit TPU
2 × 4gr× 4-bit PPG

Safety Feature
Secure boot(option)

Timers

R-IN Engine 

RZ/T1 (no R-IN engine) block diagram

Note: 176-pin QFP version: 12-bit ADC × 8 channels, TPU × 6 channels, 
PPG × 1 unit, Ethernet × 1 port

Package 176-pin QFP 20mm×20mm/0.4mm pitch
320-pin BGA 17mm×17mm/0.8mm pitch

CPU

Cortex®-R4 Processor with FPU
450MHz/600MHz

1.2V (Core), 3.3V (I/O)

VICDebugMPUFPU 

Memory

ATCM : 512KB with ECC
BTCM : 32KB with ECC

D Cache : 8KB w/ ECCI Cache : 8KB w/ ECC

Extended RAM : 1MB w/ ECC(option)

1 × EthernetMAC
(100Mbps)

With switch+IEEE1588*

InterfacesSystem
5 × SCIF
2 × I2C

2 × CAN

USB2.0 HS(Host/Func)
GPIO
∆∑ I/F

EtherCAT Slave Controller (option)
Memory Interfaces

4 × SPI
QSPI(Flash I/F) with

Direct Access from CPU
SRAM I/F(32-bit bus)
SDRAM I/F(32-bit bus)
Burst ROM I/F(32-bit bus)

Analog

(8 + 16) × 12bit ADC*

Interfaces

Encoder interfaces(option)

Secure boot(option)
Safety feature

2 × 4gr × 4-bit PPG*

12 × 16-bit TPU*
1 × iWDT
1 × WDT

4 × 16-bit GPT
2 × 32-bit CMT2

4 × 16-bit CMT

8 × 16-bit + 1 × 32-bit
MTU3a

2 × 16ch DMAC
JTAG w/disable function

CGC

System

2 × 16ch DMAC
JTAG w/disable function

CGC

Timers

Safety

Unnecessary

Unnecessary
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The RX �agship with high speed and advanced functionality
Max. 240MHz operation, 4MB �ash, IEEE 1588, Ethernet × 2, 
USB, CAN, encryption

RX700 SERIES

The RX mainstream with high performance and extensive lineup
Max. 120MHz operation, 4MB �ash, IEEE 1588, Ethernet, USB, 
CAN, motor control

RX600 SERIES

Best mix of low power consumption and high performance
Max. 54MHz operation, 1MB �ash, 1.62 5.5V operating voltage, 
capacitive touch, USB, CAN, 24-bit ∆∑ A/D, motor control

RX200 SERIES

Ultra-power-ef�cient entry-level series
Max. 32MHz operation, 8 to 512KB �ash, capacitive touch, 
LCD, USB

RX100 SERIES

High Performance

Low Power

• RX Family Lineup
   Single architecture extending from the low end to the high end

• Steady Advances by the RX CPU • Scalable Product Range

• Fast and Eco-Friendly • Renesas-Exclusive CPU (RXv2) for High Operation Efficiency

Large-capacity memory
High performance

Ethernet

Motor control
Power control

Security functionality

Hardware support for
safety functions 

Touch functionality

Connectivity

Power ef�cient 

RX200

Earlier product
(H8SX/1655)

* Calculation result based on one operation per second where earlier product’s 
operation time was 10 msec., Vcc = 3.3V at 50MHz.

Operation Standby Operation Standby

Reduced current 
consumption during 
operation

Reduced current
consumption during
standby

C
urrent

Time

Higher operation performance for 
shorter operating time

Total reduction of 85%*

Fast code execution and immediate transition to 

low-power mode 

0

1

2

3

4

5 CoreMark/MHz

High operation ef�ciency is realized through improvements to the pipeline, 

FPU and DSP instructions, etc.

4.55 CoreMark/MHz

RX71M 240MHz product

Single architecture covering a wide performance range

RXv1 Cortex®-M4 RXv2

3.12
3.40

4.55

RX Family Microcontrollers Dominating the Market with Performance and Functionality

RX100
32MHz

RX CPU

Pin assignments: Compatible

Functions: Common IP

Integrated development environment: CS+/e2 studio

Emulator: E1

Compiler: RX Compiler

RX200
54MHz

RX600
120MHz

RX700
240MHz

Compatiblity

FPU

E20

Higher
Performance

RX600
RX200
RX100

RXv1
Up to 3.12

CoreMark/MHz

RXv2
Up to 4.55

CoreMark/MHz

RX700
RX600
RX200

The RX family of 32-bit microcontrollers with on-chip �ash memory are designed for 
use in the industrial, home appliance, and OA/ICT �elds. Renesas’ original 
high-performance CPU core combines the strengths of CISC and the high speed of 
RISC. Scalability is provided by the broad range of product series available, 
extending from the RX100 series (operating at up to 32MHz), optimized for low leak 
current, small-current operation, and compactness, to the RX700 series (operating 
at up to 240MHz), which focuses on excellent real-time performance and advanced 
functionality. The product lineup has many memory and package options to choose 
from, providing seamless support for applications ranging from small to large in 
scale. Renesas’ original CPU core provides unmatched compatibility in terms of 
peripheral functions, development environments, and pin assignments. This enables 
smooth transitions among a wide range of products and helps customers extend 
their product platforms.

1.46× 1.34×

Up
 to

 1
00

M
Hz

Up
 to

 5
0M

Hz

R
X

v1
 C

or
e

Up
 to

 3
2M

Hz

Up
 to

 2
40

M
Hz

Up
 to

 1
20

M
Hz

R
X

v2
 C

or
e

Up
 to

 5
4M

Hz

Note: CoreMark scores are publically announced by EEMBC. (http://www.eembc.org)

RX Family

7 8



Flash memory

Pins

Further product development is planned for the RX100, RX200, RX600, and RX700 series.

With a single CPU core the RX family covers the performance range of a variety of previous CPU cores. This improves software 
reusability and allows integration of development tools. Seamless scalability is achieved from the low-end to the high-end models within 
the RX family.

New capacitive touch technology for improved noise 
tolerance

• Accurate key operation even in high-sensitivity setting
• Improved design �exibility thanks to support for 

dif�cult-to-use materials and thick panels
• Accurate input even when covered with water droplets or 

if user is wearing gloves

Shorter capacitive touch system development time
• GUI-based capacitive touch development environment
• Automatic tuning of capacitive touch sensitivity and 

automated program code generation

Evaluation board
• Motor control evaluation kit compatible with synchronous motors employing permanent 

magnets (brushless DC motors)

Sample programs
• A variety of motor control sample programs are available to download free of charge.
– 120-degree voltage control using a Hall effect sensor, sensor-less 120-degree voltage 

control, encoder vector control, sensor-less vector control

Development support tools
• In Circuit Scope, a programmable waveform display tool, allows you to observe variable 

waveforms and parameters on a PC.

36/40 48 52 64 80/85 100 112/120 144/145 176/177

4MB

3MB

2.5MB

2MB

1.5MB

1MB

768KB

512KB

384KB

256KB

128KB

64KB

32KB

16KB

8KB

240MHz

120MHz

54MHz

32MHz

• RX Family Roadmap

• RX Family Memory / Pin Count Lineup • Positioning of RX Relative to Earlier Products

• RX Solutions

Industrial / home appliances / OA / ICT

Motor/power supply

RX62T RX62G RX63T RX23T RXxxT

RX200

RX600

RX700RX71M

Inverter ×2
CAN 5V

Inverter ×2
CAN 5V HPWM*

Inverter ×3
CAN 5V HPWM*

RX113
RX111

RX110

Touch LCD

USB

USB Ether CAN

RX21A
RX210

USBUSB

RX220

RX621

USB Ether CAN

RX62N

RX610

RX631

USB Ether CAN

RX63N
RX64M

RX630

RX231

RX634

RX230

24bit∆∑ADC

RXv2 240MHz
USB-HS Ether  ×2

2MB to 4MB
100 to 177pin In planning stage

Under development

Extension of functions
Extension of lineup

Extension of functions
Extension of lineup

Extension of functions
Extension of lineup

Extension of functions
Extension of lineup

Extension of functions
Extension of lineup

In planning stage

Under development

Touch

HDMI-CEC,5V

54MHz

Details of products in the development or design stage are subject to change without notice.
* HPWM: High-resolution pulse width modulation

Under development

2015 2016

RXv2 120MHz
USB Ether  ×2

32MHz
8K to 512KB
30 to 100pin

50MHz
32K to 1MB
48 to 145pin

100MHz
32K to 2MB
48 to 177pin

RXv2
Inverter ×1 5V

Extension of functions
Extension of lineup
Extension of functions

Under development

RX100

32MHz

Illustration of application using the solution

Safety control
(safety-related portion)

Motor drive unit

Rotation monitoring

RX

Safety
manual

Software
library

RX
functional

safety
solution

Motor control
MCU

Motor
driver

Safety package (evaluation version)

Solution overview
Safety awareness and emphasis on functional safety is rising in 
the industrial equipment �eld. This solution provides capabilities 
necessary for safety analysis with support for functional safety.

Description
Included are a safety manual and self-diagnostic software library.
Note: IEC 61508 SIL3 third-party certification completed.

Functional safety solution for industrial equipment

Capacitive touch solution

Motor solution

Renesas Solution Starter Kit

50MHz
32K to 1MB
48 to 145pin

RX FAMILY

RX100

RX200

RX600

RX700

RX100

RX200

RX600

RX70032KB to 4MB
48 to 177pin

2MB to 4MB
100 to 177pin

32KB to 1MB
48 to 145pin

8KB to 512KB
36 to 100pin

H8
H8S

M16C

R32C

SH-1/2

SH-2A V850E2

H8SX

V850ES

V850E

RX700

RX600

RX200

RX100
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• Integrated development environment for 
more efficient development

• Support from powerful tools from 
Renesas partners

• 45.5μA/MHz operation*
• 0.57μA (RTC + LVD)
• New snooze mode

* Power supply current value during basic operation of 
RL78/G10

• 10 to 144 pins, 1 to 512KB
Varied product lineup to cover a wide 
range of requirements

• Pin compatibility
• Ability to reassign peripheral function 

pins

• ECC memory
• Support for home appliance safety 

standard (IEC 60730)
• Operation at high temperatures (up to 150°C)
• Malfunction detection/avoidance 

functionality

• On-chip oscillator with accuracy of 
32MHz ±1%

• On-chip integration of power-on reset, 
voltage detection circuit, temperature 
sensor, data flash memory, and more

• High processing performance of 
1.39DMIPS/MHz

• Support for power supply voltages from 
1.6 to 5.5V

• Max. 32MHz operation

• RL78 Family: Six Key Features

Pursuing extreme power efficiency

RL78 microcontroller family delivers superior power efficiency. 
Although operating current is among the lowest in the industry 
(run current: 45.5μA/MHz, standby current: 0.57μA), the maximum 
CPU processing performance is 1.39DMIPS/MHz. The superb 
balance between power efficiency and CPU processing 
performance of the RL78 family is shown to particularly impressive 
effect in applications where the microcontroller operates 
intermittently. The RL78 family makes it possible for customers to 
design more power-efficient systems.

Low power consumption Broad extendibility

High performance

Rich development environment

Safety functions for peace of mind Reduced system cost

Superior power efficiency for low-power applications such as battery-powered devices.

Operating current

(at 1MHz)

Clock operating

(32kHz)

Stopped (standby*)

213µA

150µA

66µA

A company B company RENESAS

A company B company RENESAS

A company B company RENESAS

5.6µA

3.6µA

0.57µA

5.1µA

10.3µA

0.53µA

C
urrent

C
urrent

C
urrent

* Watchdog timer running

ON
1/2 to 1/3

>1/10

1/6 to 1/10

STOP

RL78 Family
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RL78/G10… RL78/G12…    RL78/G13… RL78/G14… Note: General-purpose product versions (G10 to G14)

Pins

Renesas is developing new general-purpose devices, LCD controllers, and ASSPs crammed with RL78 family features. 

This extensive lineup of microcontrollers includes products to match a wide variety of system requirements.

Broad expandability to match a variety of system requirements. A single family overlapping the earlier R8C and 78K lineups.

10 16 20 24 25 30 32 36 40 44 48 52 64 80 100 128

512KB

384KB

256KB

128KB

96KB

64KB

48KB

32KB

16KB

12KB

8KB

4KB

2KB

1KB

• RL78 Family: Roadmap

• RL78 Family G Series: Memory Con�guration and Pin Count Lineup • Many Memory Sizes and Packages

• General-purpose microcontrollers enabling transition from R8C and 78K to RL78

• LCD microcontrollers enabling transition from R8C and 78K to RL78

201520142013201220112010

General-purpose

G12

G1A

G1E

Gx Next
Enhanced Peripheral

Lx Next
Enhanced

peripheral & Analog

ASSP Next
Consumer Industry

Automotive
Sensor, Meter

PC, OA

G14G13

LCD

ASSP

Consumer

Industrial

Automotive

Standard

Small

L12
Small

I1A
Lighting,Power Supply

I1B
Meter

F14

F13
Lighting,Power SupplyLighting,Power Supply

F12

Auto Body

F15
Auto Body

Auto Body

I1D
Detector

L13
Standard

L1C 
USB

High Function

Analog
G1C
USB

G10
Low Pin Count

G1G
Small motor

G1D
Bluetooth Low Energy

G1F
High Function/

motor

10pin 14pin 100pin 128pin

78K0S 78K0

R8C

78K0
R8C

78K0R78K0R

512KB

128KB

2KB

1KB

G14
High Function

30pin-100pinG13
Standard

20pin-128pin

G12
Small

20pin-30pin G10
Low pin Count

20pin/16pin

G1A
Analog Enhance

25pin-64pin
12bit A/D

20pin-80pin

M1xBM1xB
LAPSLAPS

M1xA

32pin

30pin1x 20pin/28pin

64pin-144pin
44pin-100pin

30pin-80pin

14pin/20pin

20pin-52pin
20pin-80pin

20pin-80pin

20pin-80pin

2x

20pin-80pin 3xC

20pin-52pin

3xC
3xD

64pin-144pinKx3
44pin-100pin

Kx3-L

30pin-80pinKx2

64pin

30pin-48pin

64pinKx3-A

30pin-48pinKx2-A

16pin-48pin16pin-48pinKx1+ 16pin-48pin16pin-48pinKx2-L

20pin-80pin3xM
Standard

Standard

Small

Analog

Small

52pin-100pin

LCD:56seg×4com

       (52seg×8com)

High Function

Standard

Small

L1C
High Function

80pin/100pin
LCD:56seg×4com
       (52seg×8com)
USB2.0 Function
12bit/A/D

16-bit advanced-functionality timer

L13
Standard 64pin/80pin

LCD:51seg×4com
       (47seg×8com)

16-bit advanced-functionality timer

L12
Small

32pin/64pin
LCD:39seg×4com
       (35seg×8com)

High Function

L3xM

80pin-128pin

LCD:54seg×4com

       (50seg×8com)

Lx3

52pin-100pin

LCD:56seg×4com

       (52seg×8com)
L3xC 

Standard

64pin-100pin

LCD:40seg×4com

       (36seg×8com)

Lx2

48pin-80pin

LCD:40seg×4com

       (36seg×8com)

Standard

Lx3

32pin-80pin

LCD:40seg×4com

       (36seg×8com)
L3xA

High Function

RL78/G14

RL78/G10

RL78/G12

RL78/G13

RL78 FAMILY
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Comprehensive support services to back up 
your system development work
• Speedy technical support via email
• Downloads of latest versions and extensive FAQs available on the web
• Latest product information distributed by direct mail
• Seminars on a variety of topics

Renesas development environment web site

http://www.renesas.com/tools

CS+ integrated development 
environment from Renesas

e2 studio (Eclipse) integrated 
development environment from Renesas

Powerful support for speedy system development

Renesas Integrated Development Environments

Software tool evaluation version download page

http://www.renesas.com/tool_evaluation

Renesas Starter Kits

Low-cost development toolkits for evaluation
User-friendly platforms for 
evaluation of Renesas 
microcontrollers

Lineup
http://www.renesas.com/renesas_starter_kits

axLinux
CMX-RTX
CMX-Tiny+
EB tresos OSEK
eBinder
eBoss
ELX-ITRON
Embedded Linux
embOS
eMCOS
EneaLinux
eT-Kernel
FreeRTOS
FreeRTOS™
InstantBoot
INTEGRITY
Linux uLinux
LinuxLink

Mentor Embedded Hypervisor
μC/OS-II
μC/OS-III
μC3
μ-velOSity
NORTi Oceans
NORTi Professional
NORTi Professional II
Nucleus
Nucleus SafetyCert
OpenRTOS 
osCAN/TimingAnalyzer
PrKERNELv4
QNX Momentics
QNX Neutrino®

RTA-OS
RTOS ThreadX

SafeRTOS 
SCIOPTA
SMX
smx Multitasking Kernel
SMX®
ThreadX
ThreadX®
ThreadX-μITRON
Timesys Linux
TOPPERS-EM
TOPPERS-Pro
TOPPERS-Pro/FMP
TOPPERS-Pro/HRP2
TOPPERS-Pro/PX
Unison RTOS 
velOSity
XTAL
zxLinux

IAR
GHS
TASKING
exeGCC
KPIT GNU Tools

anyWarp CodeDirector
ASCET
C++test
CANape
CANLab
CANoe
Cantata++
CasePlayer2
CodeRecorder
CodeSonar
CODESYS
CoMET
Conformiq
C-STAT
DS-5
DTS8
EB GUIDE GTF/Studio
eBinder
ElectricAccelerator
ElectricCommander
emWin
Enginuity
Enrich IDE
exbeans®

exeGCC
FreeRTOS+Trace
GENESIS
GENWARE®

GUIX
IAR EW
IAR visualSTATE
INCA
INTALOGIC™
INTECRIO
ISOLAR
LABCAR
LDRA
LiFA

MATLAB/Simulink
McCabe IQ
MC-Verifier
MetaEdit+
METeor
Metrix
MULTI IDE
No-Hooks
PDB
PGRelief
Prism
pure::variants
QA C/QA C++
QGen
QuantiPhi
Real-Series
Red Hat® GNUPro®

Safilia
SCADE Suite
Sourcery CodeBench
SystemDesk®

TargetLink
TimeSys LinuxLink
TraceX
TRQerS
TrueSTUDIO
T-VEC TTM
Ubiquitous DeviceSQL
uEZ GUI
uLinux ELITE
UniPhi
VECU-G
VFIS1
Virtualizer
VISION
Vista Architect
VLAB
VLAB/GENESIS
Volcano VSB
VX1000
winAMS
X-Analyser 3
XJTAG
XSe Automotive Xstrace
ZIPC

A7
adviceLUNA
adviceLUNA II
advicePOCKET
advicePRO
Code Debugger DS-A1
CodeRecoder
CSIDE
DCI-GSI1/DCI-GSI2
Debug Writer DW-A1
DSTREAM™
EJSCATT Debugger
ETK / XETK
Flasher 5 PRO
Flasher RX
Green Hills Probe
I-jet™
J-Link

J-Link Lite
JTAG Probe
PALMiCE3
PARTNER-Jet2
REM64
ROMiCEmini REM16
RTE-2000H-TP
RTE-V850x-IE
SuperTrace Probe
TRACE32 PowerDebug
TRACE32-ICD PowerTools
TRQerS
ULINK2™
ULINKpro™
ULINKproD™
Universal Probe
Vista Architect
Volcano VSI

Flasher Portable
FlashPAKII
Flashpro5
FlashRunner
FL-PR5
FLX500
FW-GFP
G-NETIMPRESS
HL-730
HL-730A
HL-740A
HL-770
I.S.P-310
ITF2000
LEAPER-56
LP-456

MODEL1881XP
MODEL1895
MODEL1895/2
MODEL1896
MODEL1940
NETIMPRESS air
NETIMPRESS next
ProLINE-RoadRunner
PS288FC
PS300
PS588
S550-SFWv3
Stick GANG Writer
StickWriter
SU-320
SU-3280

SU-600
SU-6000
SU-6808
SuperPro 6100
SuperPro 610P
SuperPro 611S
SuperPro 7000
SuperPro IS01
SuperPro IS03
SuperPro XPS01
SuperPro-SB01
TEH2024
TEH2124
WICE-SPI
Y3000-16
Y3000-4
Y3000-8

AP-RZA-0A
AP-RZT-0A
Armadillo-EVA 1500
ASURA
CAN-Interfaces
CEV-RZ/A1L
CKB-RZ/A1H
CPU-CA20(FIT)GY
Developer Kits
DIMM-RZ/A1H
EAPL-Trainer mruby
eBoss
emCON
ESPT-V850
EU-SD
FL-850
GR-PEACH
GS2011M
GS2100M
iW-RainboW-G20M-Q7
KB-RX610
KB-RX62T
KZM-A9-GT
LogicBench
MP-RZA1H/FPGA-01
MU500-RX/RK

Nucleus Readystart
P100
PA
RL7023 Stick-L
RL78/G14 Stick
RL78/G1E-Stick
RPA
RTE-PC/CB
RTE-V850E2/MN4-EB
SABER-Rx1
SBEV-RZ/A1L
Single Board Computer
Solution Engine G1
SVR-MMF2(FIT)
Ticketing Machine
TITechSH2 Tiny
TK-RL7023+SB-L
VAZEST
Wallaby-721021
XSe Automotive AXSB

C
om

p
re

he
ns

iv
e 

su
p

p
or

t 
fo

r 
th

e 
de

ve
lo

pm
en

t o
f e

m
be

dd
ed

 s
ys

te
m

s

Em
ulators

Programmers

Intro
ductio

n 
ki

ts
/e

va
lu

at
io

n 
bo

ar
ds

Providing backup for m
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Fast and compact embedded OS
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eneration of compact, high-performance code
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Support for a broad array of �ash microcontrollers 
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OS

Coding/build tools

•RI series μITRON speci�cation OS
 (trial version available)

•Imaging/AV processing libraries
•Encryption libraries
•TCP/IP protocol stacks
•Libraries of numeric calculations such as FFT
•File systems
•Memory drivers
•FIT modules
etc.

•C/C++ compiler (MISRA-C compatible)
•AP4 automated tool for generating 

peripheral I/O drivers

Renesas
Microcontroller / 
Microprocessor

ABF
ACCESS Connect
Acroarts
AXE-TCP
Barracuda
C/FS
CANbedded
CANopen
Cente
Cert-Kits
CMX Flash File Systems
CMX-MicroNet
CMX-TCP/IP
CMX-USB
CONNECT Middleware 
Crank Storyboard Suite
CT-View+
Cybercom blueGO
D-Amp Driver
DeepCore®

DeepScreen
DeviceSQL
DNGS
DynaFont
EB tresos Studio/AutoCore
EC-Master
eco-Fugue
Embedded DynaFont
embOS/IP
emFile
emLoad
emModbus
emUSB
emWin
Entier
EW-ENET Lite
EW-RTPatch
EW-SSH
EW-SSL
exFiles
FaceU®

FancyPants
FileX®

FilSiNE
FilSiNE Client

FlashFX Pro
FlashFX Tera
FlashFXe
FreeRTOS+TCP
Fugue
Fugue-NAND
Fusion
Galba
Geal
GoFast
GRAPEWARE
GR-BARCODE
GR-QR
GR-SD
GR-USB
Guiliani
GUIX
Inflexion UI
Inspirium
IrFront®

IVT BlueLet
JS-EtherCAT Professional SDK
Jungo USBware
KASAGO
MascotCapsule®

MatrixEngine embedded
MatrixQuestUSB
MicroEJ
μNabto
μNet3
MICROSAR/DaVinci
MirrorLink
NetFront®

NetNucleus
NetX Duo™
NetX™
NFC Stack+
NORTi
NOSKI
Optifiler
OPTPiX
paneE
PEG Pro
PEG+
PictDirect
PrFILE2
PrFILE2 FAT Safe
PrFILE2/exFAT
PrMTP
PrUSB/Device
PrUSB/Host
Qlism
QuickBoot
Reliance Nitro
REMO

Resizeable
RTFilesEX
RTNET
Ruby Talk
SHIPTide
smxFFS
smxFLog
smxFS
smxFS(filesystem/SD)
smxNS
smxNS TCP/IP stack
smxNS6
smxUSBD
smxUSBH
smxUSBO
smxWiFi
SuperJ Engine Framework
SYNC500
Synthia-PTP
TeraFaces
TouchGFX
TrueTask USB
Ubiquitous Network Framework
uC/CAN
uC/FS
uC/GUI
uC/Modbus
uC/TCP-IP
uC/USB
UI Brain
UIEngine
uLoad
USBX
USNetPlus & USFilesPlus
uSSH
uSSL
Volcano VSTAR
vRapid Mobile® Fuse™
Warp!!
XSe
Ze-PRO
Z-SYS

Extensive Support Services
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m a powerful alliance of Renesas partner vendors numbering more than 900 worldwide 

AF9711
AF9724/25
AH-480
ALL-100AX
ALL-200G
ALL-200S
AT3-300A
AT3-300AL
AT3-300D
AT3-310
FALCON-32
FALCON-64
FLASH-100
FLASH-100AM
FLASH-300H
Flasher ARM

http://www.renesas.com/tools

Renesas Microcontroller Development Environments

•CS+ integrated development 
environment

•e2 studio (Eclipse) integrated 
development environment

•Starter kits
•Gadget Renesas 
items

•Evaluation boards

•Solution kits
•PG-FP5 �ash programmer

•Renesas Flash Programmer 
�ash programming software

•IECUBE for RL78

•E2 emulator Lite

•E1

•E20
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Renesas development environments are constantly being improved through the incorporation of customer suggestions and the latest technology, and the lineup 
includes versions optimized for each microcontroller / microprocessor model. Using the CS+ or e2 studio integrated development environment makes it possible 
to use related tools, such as compilers and emulators, seamlessly.

Tools Optimized for Each Microcontroller / Microprocessor

Development Tool Lineup

Microcontroller unit Real-time OS Software tools Emulators Programming tools

*1. Includes CS+ integrated development environment, compiler (CC-RX), simulator, and debugging GUI for emulators. An evaluation version is available free of charge.
*2. The compiler is CC-RX. Does not include an integrated development environment, simulator, or debugging GUI for emulators. Intended to be used in combination with e2 studio (which must be installed separately).
*3. Only devices equipped with a memory protection unit are supported.
*4. The E20 can also be used, but in this case the usable functionality is identical to that of the E1.
*5. Flash programmer with support for standalone programming. A dedicated programming GUI is available for download on the web (free of charge).
*6. Programming software. Supports programming using the E1 emulator or E20 emulator, and serial or USB connection. An evaluation version is available free of charge.
*7. Supported integrated development environment: e2 studio, IAR Embedded Workbench®.

RX

RX100 series

RX200 series

RX600 series

RX700 series

RI600V4 C/C++ Compiler and IDE for RX Family*1

*Supported integrated development environment: CS+

RX Family C/C++ Compiler Package (without IDE)*2

*Supported integrated development environment: e2 studio

E2 emulator Lite*7, E1*4

E2 emulator Lite*7, E1*4

E2 emulator Lite*7,E1,E20

E2 emulator Lite*7,E1,E20

PG-FP5*5

Renesas Flash Programmer*6

RI600V4,RI600PX*3

RI600V4,RI600PX*3

RI600V4

•RX Family Development Environments

Item ARM Ltd. IAR Systems eSOL Co., Ltd.
Renesas Electronics

Corporation
Notes

• DS-5
 (development studio 5)

• ARM CC*1

• DSTREAM™

• ULINKpro™

• ULINKproD™

• ULINK2™

• IAR Embedded
  Workbench® for ARM®

• IAR C/C++ Compiler™*2

• I-jet™

• JTAGjet-Trace

Integrated development environments

Compilers

ICEs

• eBinder

• ARM CC*1

• PARTNER-Jet2 from 

Kyoto Microcomputer Co., Ltd.

• adviceLUNA II from 

Yokogawa Digital Computer Corporation

•e2 studio*3

• KPIT GNU tools*4

• J-Link LITE from Segger

• J-Link series from Segger*5

•RZ Family Development Environments (RZ/A Series and RZ/T Series)

Compilers
KPIT Technologies Ltd.
IAR Systems AB

OS
CMX Systems, Inc.
Express Logic, Inc.
FreeRTOS.org
Micrium
MiSPO Co., Ltd.
SEGGER Microcontroller

Emulators
SEGGER Microcontroller
Sohwa & Sophia Technologies Inc.

Programmers
Data I/O Corporation
E-Globaledge Corporation
Falcon Denshi K.K. 
Flash Support Group Company
HOKUTO DENSHI CO,.LTD
Kyoei Co., Ltd.
MINATO ELECTRONICS INC.
NAITO DENSEI MACHIDA MFG. CO., LTD
SMH Technologies *1

SUISEI ELECTRONICS SYSTEM CO., LTD.
Sunny Giken Inc.
TESSERA TECHNOLOGY INC.
Wave Technology Co., Ltd.
Yokogawa Digital Computer Corporation

Programming Services
Falcon Denshi K.K. (Exclusive distributor of HI-LO SYSTEMS for Japanese customers)
Flash Support Group Company

•Solutions From Partner Vendors for RZ Family

•Solutions from Partner Vendors for RX Family

In addition to the products 
listed at right, a large 
number of tools from various 
vendors support the RZ 
family. See RZ Family 
Solutions from Renesas 
Partners.

For additional product information on middleware and boards, visit: http://www.renesas.com/rx_tools

*1. ARM CC is available in a free evaluation version that provides full functionality but is limited to 30 days of use. For the RZ/A series, it is included in the DS-5 Starter Kit for RZ, which is available free of charge, 
and in the popularly priced DS-5 RZ Edition. Contact a DS-5 sales agent for details.

*2. The IAR C/C++ Compiler™ is available in two free evaluation versions: one is limited to a code size of 32KB but has no time limit, and the other provides full functionality but is limited to 30 days of use.
*3. Eclipse-based development environment from Renesas (http://japan.renesas.com/e2studio)
*4. GNU tools and technical support are provided by KPIT Technologies Ltd. (http://www.kpitgnutools.com/index.php).
*5. Renesas does not handle ICEs from Segger. Contact a sales agent for details.

*1. Under development
Get the latest information here. http://www.renesas.com/rx_partners

RZ/A Series: Solutions from Partner Companies

DS-5 (development studio 5) development environment, ARM CC

TrueSTUDIO development environment

eBinder development environment

EWARM (development environment, compiler, C-SPY debugger)

GNU tool C compiler

DSTREAM™, ULINKpro™, ULINKproD™, and ULINK2™ JTAG emulators

Code Debugger DS-A1 JTAG emulator, Debug Writer DW-A1

PALMiCE3 JTAG emulator, CSIDE, CodeRecoder dynamic text tool

I-jet™ JTAG emulator

PARTNER-Jet2 JTAG emulator

TRACE32 PowerDebug JTAG emulator

J-Link and J-Link Lite JTAG emulators

adviceLUNA II JTAG emulator, TRQerS dynamic text/analysis tool

AP-RZA-0A (RZ/A1H) evaluation board

CEV-RZ/A1L (RZ/A1L) evaluation board, CKB-RZ/A1H (RZ/A1H) embedded board

Kiri ASURA (RZ/A1H) evaluation board

DIMM-RZ/A1H evaluation board

Ticketing Machine evaluation board

SBEV-RZ/A1L (RZ/A1L) and Wallaby-721021 (RZ/A1L) evaluation boards

MP-RZA1H/FPGA-01 (RZ/A1H) embedded board

GR-PEACH (mbed) evaluation board

RTOS TOPPERS-Pro, Pro/PX, Pro/HRP2, SafeG

RTOS μC3/Standard for RZ/A

RTOS TOPPERS-EM

EneaLinux embedded Linux distribution

RTOS eT-Kernel

RTOS ThreadX

ThreadX μTRON

RTOS μC/OS-III

RTOS SMX RTOS

RTOS NORTi Professional (RZ/ADS), NORTi Professional(RZ/EW)

RTOS FreeRTOS

RTOS embOS

Embedded Linux

paneETM UI engine for embedded devices

DeepScreen GUI development environment for embedded devices 

H.264 decoder middleware

CT-View+ embedded software

Crank Storyboard Suite GUI development environment for embedded devices

Cente series embedded middleware

DynaFont fonts

μNet3 standard TCP/IP stack 

Middleware (�le system, USB, network, graphics)

GUIX embedded GUI development environment, USBX, FileX (�lesystem/SD), and NetX middleware

UI Brain GUI development environments for embedded devices

GR-QR, GR-BARCODE, GR-USB, GR-SD, and IVT BlueLet middleware 

GENWARE3 and GENWARE4 GUI development environments for embedded devices, INTALOGIC control engine for embedded devices

MicroEJ GUI development environment for embedded devices

Geal GUI development environment for embedded devices

Fugue-NAND and eco-Fugue high-reliability �ash �le system, Galba high-reliability �le system 

TrueTask USB middleware

µC/GUI embedded GUI development environment, µC/USB, µC/FS (�lesystem/SD), and µC/TCP-IP middleware

smxUSBH/USBD, smxFS (�lesystem/SD), and smxNS TCP/IP stack middleware

FaceU® face recognition software, human detection software, Rakuhira® handwriting recognition software

emWin GUI development environment for embedded devices, emUSB middleware

SHIPTide GUI development environment for embedded devices

H.264 BP SD encoder/decoder and hands-free video middleware 

TeraFaces™ facial veri�cation software

Guiliani GUI development environment for embedded devices

Ubiquitous Network Framework,DeviceSQL, QuickBoot, DTCP-IP,WPA/WPS/Wi-Fi Direct, ECHONET Litev embedded middleware

MatrixQuestUSB series middleware

MirrorLink, Ethernet AVB, ONVIF, RTP, and TCP/IP (IPv4, IPv6) middleware

ARM Ltd.

Atollic AB

eSOL Co., Ltd.

IAR Systems

KPIT Technologies Ltd.

ARM Ltd.

Bitran Corporation

Computex Co., Ltd.

IAR Systems

Kyoto Microcomputer Co., Ltd.

Lauterbach GmbH

SEGGER Microcontroller GmbH & Co. KG

Yokogawa Digital Computer Corporation

AlphaProject Co., Ltd.

Computex Co., Ltd.

Core Corporation

emtrion GmbH

Mobiveil, Inc.

Shimafuji Electric Inc.

A-ONE Co.,ltd

Wakamatsu Tsusyo Co.,Ltd.

A.I. Corporation

eForce Co., Ltd.

EmbITeK Co., Ltd.

Enea KK

eSOL Co., Ltd.

Express Logic, Inc.

Grape Systems Inc.

Micrium, Inc.

Micro Digital Inc.

MiSPO Co., Ltd.

Real Time Engineers Ltd.

SEGGER Microcontroller GmbH & Co. KG

Timesys Corporation

Access Co., Ltd.

Altia, Inc.

Consilient Technologies Pvt. Ltd.

Coressent Technology, Inc.

Crank Software Inc.

Data Technology Inc.

DynaComware Corporation

eForce Co., Ltd.

eSOL Co., Ltd.

Express Logic, Inc

Grape Systems Inc.

International Laboratory Corporation

IS2T S.A.

IT Access Corporation

Kyoto Software Research, Inc.

MCCI Corporation

Micrium, Inc.

Micro Digital Inc.

PUX Corporation

SEGGER Microcontroller GmbH & Co. KG

Serious Integrated, Inc.

Techno Mathematical Co., Ltd.

Tera Probe, Inc.

TES Electronic Solutions GmbH

Ubiquitous Corporation

Uquest, Ltd.

Zuken Elmic, Inc.

Development environments, compilers, code generation and evaluation support

Emulators and related products

Starter kits, evaluation boards, platforms, etc.

OS

Middleware, tools

RZ/G Series: Solutions from Partner Companies

RZ/T Series: Solutions from Partner Companies

DS-5 (development studio 5) development environment, ARM CC DSTREAM™ JTAG emulator

PALMiCE3 JTAG emulator

PARTNER-Jet2 JTAG emulator, internal bus load, Linux debugging and dynamic analysis tool

adviceLUNA II JTAG emulator, dynamic text/analysis tool, CAN logger, �ash programmer

Armadillo-EVA 1500 RZ/G1M evaluation board

Solution Engine G1, T-Kernel support, middleware

ACCESS Connect and HTML browser for IoT 

TRON real-time OS, tools, and middleware with functional safety support

“Ultra” high-speed activation and Linux support

Custom Linux distributions and support

“Qt” GUI framework support, development support

ARM Ltd.

Computex Co., Ltd.

Kyoto Microcomputer Co., Ltd.

Yokogawa Digital Computer Corporation

Atmark Techno, Inc.

Hitachi ULSI Systems Co., Ltd.

Access Co., Ltd.

eSOL Co., Ltd.

Lineo Solutions, Inc.

Miracle Linux Corporation

Software Research Associates, Inc.

Development environments, emulators

Starter kits, evaluation boards, platforms, etc.

OS, middleware, tools

DS-5 (development studio 5) development environment, ARM CC

TrueSTUDIO development environment

eBinder development environment

EWARM (development environment, compiler, C-SPY debugger)

GNU tools, C compiler

DSTREAM™, ULINKpro™, ULINKproD™, and ULINK2™ JTAG emulators

Code Debugger DS-A1 JTAG emulators, Debug Writer DW-A1

PALMiCE3 JTAG emulator, CSIDE, CodeRecoder dynamic text tool

I-jet™ JTAG emulator

Partner-Jet2 JTAG emulator

J-Link and J-Link Lite JTAG emulators 

adviceLUNA II JTAG emulator, TRQerS dynamic text/analysis tool 

AP-RZT-0A (RZ/T1) embedded board

Evaluation board and application development

Contract development and mass production: Evaluation board development, middleware

TOPPERS speci�cation RTOS

RTOS μC3

RTOS eT-Kernel

RTOS μC/OS-III

RTOS NORTi Professional (RZ/ADS), NORTi Professional(RZ/EW)

EC-Master EtherCAT master stack

Cente series embedded middleware

μNet3 standard TCP/IP stack

Middleware (�le system, USB, network)

JS-EtherCAT Professional SDK for RZ/T1 EtherCAT slave stack

Protocol sales (EtherNet/IP, PROFINET RT)

Software veri�cation tools and simulation tools

ARM Ltd.

Atollic AB

eSOL Co., Ltd.

IAR Systems

KPIT Technologies Ltd.

ARM Ltd.

Bitran Corporation

Computex Co., Ltd.

IAR Systems

Kyoto Microcomputer Co., Ltd.

SEGGER Microcontroller GmbH & Co. KG

Yokogawa Digital Computer Corporation

AlphaProject Co., Ltd.

Core Corporation

Shimafuji Electric Inc.

A.I. Corporation

eForce Co., Ltd.

eSOL Co., Ltd.

Micrium, Inc.

MiSPO Co., Ltd.

acontis technologies GmbH

Data Technology Inc.

eForce Co., Ltd.

eSOL Co., Ltd.

JSL Technology Co.,Ltd.

Molex Inc.

Synopsys, Inc.

Development environments, compilers, code generation and evaluation support

 

Emulators and related products

Starter kits, evaluation boards, platforms, etc.

OS

Middleware, tools

Partner companies provide a variety of services to support developers using the RZ/G series, including GUI 
frameworks, middleware, OS support, board design support, and sales of evaluation and mass production 
boards.

An extensive selection of solutions is available for the RZ/T series from tool vendors, including compilers, 
emulators, evaluation boards, and industrial Ethernet protocols. This provides support for a wide range of 
customer requirements.
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Development Tool Lineup

*1. Includes CS+ integrated development environment, compiler (CC-RL), simulator, and debugging GUI for emulators. An evaluation version is available free of charge.
*2. The compiler is CC-RL. Does not include an integrated development environment, simulator, or debugging GUI for emulators. Intended to be used in combination with e2 studio (which must be installed separately).
*3. Includes CS+ integrated development environment, compiler (CA78K0R for RL78), simulator, and debugging GUI for emulators. 
*4. The E20 can also be used, but in this case the usable functionality is identical to that of the E1.
*5. Flash programmer with support for standalone programming. A dedicated programming GUI is available for download on the web (free of charge).
*6. Programming software. Supports programming using the E1 emulator or E20 emulator, and serial or USB connection. An evaluation version is available free of charge.
*7. Supported integrated development environment: e2 studio, IAR Embedded Workbench®.

Microcontroller unit Real-time OS Software tools Emulators Programming tools

RI78V4(V2)
C Compiler and IDE for RL78 Family*1

*Supported integrated development environment: CS+

RL78 Family C Compiler Package(without IDE)*2

*Supported integrated development environment: e2 studio

C Compiler and IDE for RL78/78K Family*3

*Supported integrated development environment: CS+

—

E2 emulator Lite*7

E1*4

IECUBE

PG-FP5*5

Renesas Flash Programmer*6

RI78V4(V1)

RL78

•RL78 Family Development Environments For additional product information on middleware and boards, visit: http://www.renesas.com/rl78_tools

Compilers
IAR Systems AB

RTOS
CMX Systems, Inc.
FreeRTOS.org
Micrium
SEGGER Microcontroller

Programmers*1

Data I/O Corporation
E-Globaledge Corporation
Falcon Denshi K.K.
Flash Support Group Company 
HI-LO System Research Co., Ltd. *2

HOKUTO DENSHI CO,.LTD
Kyoei Co., Ltd.
MINATO ELECTRONICS INC.
NAITO DENSEI MACHIDA MFG. CO., LTD
SMH Technologies*2

SUISEI ELECTRONICS SYSTEM CO., LTD.
TESSERA TECHNOLOGY INC.
Wave Technology Co., Ltd.
Yokogawa Digital Computer Corporation

Programming Services*3

Falcon Denshi K.K.
(Exclusive distributor of HI-LO SYSTEMS for Japanese customers)
Flash Support Group Company
SYNCHRO-WORK CORPORATION

•Solutions from Partner Vendors for RL78 Family

*1. Contact the manufacturer to determine if use on a mass production line is supported.
*2. Under development or to be developed.
*3. Currently supported or support planned.
Get the latest information here. http://www.renesas.com/rl78_partners

https://www.youtube.com/user/RenesasPresents

RenesasPresents, the official Renesas YouTube channel
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Notes: 
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 of these circuits, software, and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the 
use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free.  Renesas Electronics 
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of 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.  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 should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.  Renesas Electronics assumes no responsibility for any losses incurred by you 
or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality".  The recommended 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 systems; anti-disaster systems; anti-crime systems; and safety 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 (nuclear reactor control systems, military equipment etc.).  You must check the quality grade of each Renesas Electronics product before using it 
in a particular application.  You may not use any Renesas Electronics product for any application for which it is not intended.  Renesas Electronics shall not be in any way liable 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. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage 
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics.  Renesas Electronics shall have no liability for malfunctions or damages 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 its 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 be sure to implement safety measures to guard them against the 
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, 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, 
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 use Renesas Electronics 
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.  Renesas Electronics assumes 
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may 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 should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to 
the development of weapons of mass destruction.  When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and 
regulations and follow the procedures required by such laws and regulations.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the 
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics 
products.

11. This document may not be 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, or if you have any other inquiries.
(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.
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