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Moving forward, anytime, anywhere.
The reliability and track record of the world’s No. 1 vendor.

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

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.

* 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

32-bit
(High end)

VE50E2M

RENESAS
mn
32-bit
(Midrange)

RENESAS
16-bit

(Low end)

P03

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

FS=™ RX family

32-bit microcontrollers built around a next-generation original CPU core p O 7
Seamless coverage from 32MHz to 240MHz

e RL78 family

Reliable and ultra-power-efficient microcontrollers suitable for a wide range p 1 1
of fields Support for systems that are more energy efficient, more compact,

and lower in cost
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* RZ/A Series: Three Key Features

I Graphics display and camera input functionality on a single chip I Large-capacity on-chip RAM: 10MB

Video Display Controller channel 1 Conventional MPU concept
(ATH and ATM only) sv/A2v

Higher costs
Video display contraller channel 0

Buffer %
Internal GPU bus Use of multiple graphics
b 1 h multiple "
loyor of islay data. Conventional
MPU Higher costs
6 PCB layers for 1.2V,

graphics 5
bus 4 _1
I 1
Large-capacity on-chip RAM Page0 | Pagel Page2 | Page3 | Page4 | 3.3V, 1.5/0.75V(DDR3)

Independent bus configuration for graphics buses and hardware-based RZ/A1 concept
superimposition processing simplify the creation of graphics applications.

[__combination of mutiple layers of data and output to LCD

I

Storage of input images
via graphics bus

5v/12v

I Rich peripheral functions and software

The many peripheral functions and abundant software allow a single-chip to support a
wide range of fields, including display, camera input communication, and audio.

. " Advantages
Graphics —Fast rendering by on-chip 2-D . . )
; ' P graphics accelerator —No need to design a high-speed interface
—“Smooth and beautiful” graphics —Reduced mounting area —Reduced PCB cost 4 PCB layers for 1.2V, 3.3V
RZ/A display by taking full advantage —No DRAM procurement issues

ARME Cortex®-A9 of large-capacity on-chip RAM The on-chip RAM takes the place of external DRAM, contributing to

400MHz high performance, low power consumption, low noise, and reduced

board cost.
Large-capacity Camera —Support for direct connection of analog
QU Rl v Bty o procss » Large-Capacity On-Chip RAM Road
—Ability to process imported imaged and arge— apaclty n— |p Oa map
0 extract information of various sorts

: -
Display output . ) ) . ) '
\ SPay ot . Retains the peripheral functions of the SH-2A such as display functions while
Z Camera input ;g'f.‘;:‘;;’;m.m of m;;"::jﬁes delivering faster performance and larger memory capacity.
R Audio/voice

Interfaces 7 RZ/ATH
400 Mz
~ 10 MB SRAM
\ USB, Ether, LCDC
. —Receiving of essential information over the network and voice readout
* Graphics @400 MHz
 Facial recognition, Network —Selection by RZ/A1 of only 3MB SRAM
human presence detection valuable information for ] USB, Ether, LCDC
* |F§de compression L transmission over the network § :;:2 m:’ (S::“;AX@E'N’ Core
and decompression g iz SH-2A Core
! . —Support for reduced network s Stzees
 \loice synthesis, etc. P E @266 MHz
Wired LAN data transfer volume/larger 2 25 MB SRAM
N Wireless LAN number of cameras < USB, LCDC Uz,
Target fields: @216 MHz
) ; ) : M
eIntercoms eBarcode scanners *Home appliances (white goods) #Vending machines 5?162%0 smzm 1= U%éﬁAM
@144 Mhz @14 MHz
e|ndustrial panels Office equipment eMonitoring cameras eMedical panels eHome audio
! ) . . - 8, LCD 8, LCD
 Display audio ® Data communication modules (telematics, emergency communication) LSB.LODC 58, L00C
eMultifunction displays eRear-view cameras eHandwriting recognition input devices, etc. >

In the loT era all aspects of our lives, including home appliances, industrial * RZ/A Series: Block Diagram  rz/a1H&RZ/AIM
equipment, building management systems, power grids, and transportation, are Kev IP Cort
gaining intelligence and are connected to networks. Demand is growing for Y ) ) i’f“As

. . . .  Large-capacity on-chip Oostg Ot Uy
processors that are faster and easier to use in areas difficult to accommodate with %::w

RAM (3 to 10MB)
* Display output
* Analog/digital camera

conventional microcontrollers, such as complex human-machine-interface
applications and high-speed, high-precision, real-time control applications.

4
e Ny

; ; ; “ and CMOS sensor inputs
To meet the demands of this new era, the RZ family makes its debut as “a new P wMBMES niile B e gt A et MAG kit N Ethor MAC
generation of processors that are as easy to use as microcontrollers.” These * JPEG T ot ey Shabt oo ot ey Shattgacte o i
. . Cache NAND Flash Cach B | Bus 32+ Cache USB20
embedded processors from Renesas, the microcontroller experts, come in three * Ethernet G2k K 08Tmer " 2813288 05 Tmer s 28152k 08 Tmer Wz
. . . External Bus 32-bit e External Bus 32-bit
series that each offer feature sets unmatched elsewhere. All are designed to provide ° USB/SDHI o UM Tier s, = e SPLMut C PP | RN
. o " DA DMA
new value for customers’ applications. * Sampling rate converter - T S it e s ST
Interrupt Controller SCIF RSPI Interrupt Controller e |EBus Interrupt Controller SCIF RSPI
Clock Generation 8ch Sch ldeoDizplay dch Tch jldeolisnlay Sch 3ch
with SSCG, — PC IEBus Clock heagraton — SsiiEs)  SPDIF Clook Sevgraton Eontroler ch rC
The zenith of Renesas micro. JTAG Debug e By e e | Il | IR v | Bt eh
panon QpenVG 11 SSUFS)  SPOIF SDHly MG JPEG Engine SSirs)  SPOIF
gine (option) porenve Ll 2 f - X g Encryption e d g
Customer SDHI  MMC Gucy CAN  MOST50 Engins option), SDHI  MMC
. .. Unique ID {option) PALUNTSC 2h Teh SCUX 2h ich  Customer 2ch Teh
Make sure to try out the ultimate processors, as envisioned by Renesas. r— CAN  MoSTED SmartCard F nigta 1D.optinn SmartCard F
Audio CMOS Camer IF o i oot — L
SCUX - Smart Card I/F Analog IrDa
trademarks of ARM Limited (or its JPEG Engine Ich Zh AVB
Analog Tch E"m'ﬂ‘ Analog
subsidiaries) in the EU and other countries.
) . ——



* RZ/G Series: Three Key Features

I Gigahertz-class dual-core CPU for high performance arithmetic processing

Two Cortex®-A15 cores running at up

to 1.5GHz

I T RerGm

Cores ARM® Cortex®-A7 Dual
Operating frequency 1.0GHz
Cache Licache 1/32KB  D/32KB
L2cache  512KB
MMU Supported
NEON/VFP NEON supported
VFP supported

ARM® Cortex®-A15 Dual
1.5GHz

Licache  1/32KB
L2cache  1MB

D/32KB

Supported

NEON supported
VFP supported

I 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)

| [ Rz/GIE RZ/GIM
3-D graphics SGX540 SGX544MP2

Video functions * Video display interface x 2 channels
(RGB888 x 2 channels)

* Video input interface x 2 channels
* VCP3 video codec (Full HD support)

* IP converter module

* Video image processing functions
(color conversion, image enlargement/reduction, fitering)

 Video display interface x 2 channels
(LVDS x 1 channel, RGB888 x 1 channel)
* Video input interface x 3 channels

* VCP3 video codec (Full HD support)

* IP converter module

* Video image processing functions

(color conversion, image enlargement/reduction, filtering)

e Evolution from Previous Products

RZ/G series (HMI solution)

SuperH display system

SH-4A
sz
500MHz
00wtz

* RZ/G Series: Block Diagram

HMI solution providing

added value aEViDebusez

* 3-D graphics St

* Full HD video codec Interrupt Controller
3ch PLL/Module

¢ Video input gstandby

- USB 3.0 T
Watchdog Timer

¢ PCI-eXpreSS Timer pulse Unit

* SATA 4ch/output PWM

* SDHI

* Ethernet AVB

Compare match Timer0
2ch/16/32bit selectable

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

Timer Unit
4sets of 3ch 32bit timer

7ch PWM timer

2ch CAN
Ethernet AVB
100 and 1000Mbps

Ethernet MAC
10 and 100Mbps

Screen resolution: WXGA s

I Maintenance of software backward compatibility through use of same architecture

Easy extension of product lineup by reusing existing software resources

CPU Cortex®-A15
B ——
X544MP2

Graphics
Video Codec
Network
Standard I/F
High-speed I/F
Memory bus

os

RZ/G1E

upport

VCP3

Ethernet MAC, CAN

UART, SPI, Timer, PWM, I’C

SGX540

DDR3-1600 x

—_—

32(2ch)
ech) Compatible

DDR3-1333 x 32

RZ/GIM

RZ/G1M

ARM®P Cortex®-A15
1.5GHz x2
SGX544MP2

ARM® Cortex®-A7
1GHz x2
SGX540

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

LCD display and image processing support
2-D graphics engine

RZ/G1E
LBSC
Cortex®-AT Cortex®-A7 Ex-BUS interface(max 16bit)
ortex®- ortex®-
1.0GHz 1.0GHz 0 S?ﬁgﬁgs ’
L1 L1D$. L11$ L1D$ A e
. kB M 3KB 1ch USB2.0 host
EHCI/OHCI
Tch USB20 host/function
High-speed module
3ch SDHI
RAMO RAMI RAM2 Siopurt SAG
72KB 4KB 256KB 1ch MMCIF
8ch I'C
5 15¢h SCIF
Graphic IPs 3ch MSIOF
3DGE FDP1 aspl
(PowerVR SGX540) De-interiacing module Single/Dual/Quad-SPL
VSP1 2D-DMAC 3ch HSCIF
Input Format converter Image extraction GPIO
Image Processor image tion/i i

Qutput Format Converter

VIN
VCP3 2ch Video inputs
Multi-codec module
1920x1080@60x1ch

DU
Digital RGB 2ch outputs

Power supply voltage (typ.)
1.8V:(ETM, SD, LVCMOS I/F, Xtal, JTAG,
Trace and RST)

Audio IPs

10ch SSI
Serial Sound Interface:
Sampling Rate Converter

ADG
Audio clock generator

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.

e

ARM®Debugger
(CoreSight)

DMAC
MMU
Interrupt Controller
3ch PLL/Module
-standby

Timers

Watchdog Timer

Timer pulse Unit
4ch/output PWM

Compare match Timer0
2ch/16/32bit selectable

Compare match Timer!
Bch/16/32/48bit selectable

Timer Unit
4sets of 3ch 32bit timer

7ch PWM timer

2ch CAN
Ethernet AVB®
100 and 1000Mbps.

Ethernet MAC®
10 and 100Mbps

RZ/G1M

Cortex®-A15
15GHz

Cortex®-A15
1.5GHz

111§ L1D$ 111§ L1D$
| KB KB

RAMO RAM1 RAM2
72KB 4KB 256KB
Graphic IPs
3DGE FDP1
(PowerVR SGX544MP2) §  De-interiacing module
VSP1 2D-DMAC
Input Format converter Image extraction
Image Processor image rotation/inversion
Output Format Converter
VIN
VSP3 3ch Video inputs
Multi-codec module
1920x1080@60x1ch DU
TSIF Digital RGB 2ch outputs
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/0 SSTL Mode:DDR3L)
3.3Vi(Others)

*1. Since PHY is used by both the USB 3.0 and SATAO functions, it is necessary

to select one or the other.

*2. Since PHY is used by both the PCl-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.

RZ/G1E

Interfaces

LBSC
Ex-BUS interface(max 16bi)

DBSC
'DDRBL-SDRAM BSC/54bit
1ch USB2.0 host
EHCI/OHCI
‘Tch USB20 host/function
High-speed module
3ch SDHI
Support SDXC
1ch MMCIF
9ch IIC
15ch SCIF
3ch MSIOF

QsPl
Single/Dual/Quad-SPL
3ch HSCIF
GPIO
1ch USB3.0 host'
Serial-ATA"*
1lane PCI-Express®

LVDS
dot clock~148.5MHz
THS/TSC

‘Themal Sensor

Audio IPs

10ch SSI
Serial Sound Interface

10ch SRC
Sampling Rate Converter

ADG
Audio clock generator

* RZ/T Series: Four Key Features

I High performance and high-speed real-time control

Cortex®-R4 Processor with FPU

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

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

Instruction cache
(w/ ECC)

Bus master interface

Bus interface|

CPU core
450MHz/600MHz

Data cache
(w/ ECC)

Interrug
IRQ i

IRQADDR

Address for Interrupt
Service Routine

Bus slave interface

* 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

e Vectored interrupt controller (VIC) for interrupt
responsiveness suitable for embedded control

I Integration of peripheral functions

Factory Factory -
Automation ASSP (EtherCAT, etc) Automation
Network Network -
Convertional MCU
PWMTimers =——  IGBT
Integration of
peripheral functions

Absolute
Cache Encoder
GPIO or SIO

FPGA
(encoder interface)

TCM

I ASSP (EtherCAT, efc) I Unnecessary
a

L
| —
PT) a

Mutti-
protocol
encoder
interface

Absolute
Encoder

(encoder interface) Unnecessary

* On-chip integration of encoder interfaces that previously had

to be connected externally

e Single-chip AC servo solution for reduced component count
and smaller space requirement

* RZ/T Series: Block Diagram

Key IP

e Tightly-coupled memory
(TCm)

¢ R-IN engine

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

RZ FAMILY

I R-IN engine

32-bit
Memory  Header "
EIEERN Protocol processing o Checksum RTOS processing
purpose 9 copy sorting
Mcu

RTOS accelerator

R-IN
[N Protocol processing Ethernet accelerator that performs

standard Ethernet processing in hardware

Processed in software, allowing protocol changes

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

e Standard Ethernet processing in hardware by R-IN engine
accelerator for industrial Ethernet communication
* Four times faster network processing

Retention and expansion of peripheral functions of
SH and RX microcontrollers

e Sams S
SH7216 RX64M RZ/T1
Renesas original Renesas original ARM® Cortex®-R4
CPU CPU CPU
Flash memory Flash memory Tightly-coupled memory
FPU (single-/double-precision) FPU (single-precision) FPU (single-/double-precision)
Ethernet Multi-function timer Multi-function timer
Safety functions Safety functions
Industrial Ethernet

R-IN engine integrated

* Retaining the peripheral functions of SH and RX

microcontrollers to ensure scalability

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

® Encoder interface
* ECC £E
e Support for high reliability

2 x 16¢ch DMAC CPU
JTAG w/dsable funcon
0MHz/600MHz

[ECEN [T T oo

Cortex®-R4 Processor with FPU

Safety

Safety Feature
Secure boot(option)

Instruction RAM : 5
Data

) ) 8 16t B2t
« On-chip RAM with ECC s

. . . 4x 16-it CMT ATCM : 512KB with ECC
* Register write protection 2x32-bit CMT2 BTCM : 32KB with ECC

) 4x16:5t GPT
* Clock stop detection —= IGae:8@wECC | DCahe: HBWIECD
1xIWDT
etc. PYRTYSCT | RN Engine  CPU
2 x 4grx 4-bit PPG Cortex®-M3

[— LA R —
| vPy_ | Debug [ nvic |

with ECC

12KB
RAM : 512KB with ECC

6

5 x SCIF 2 16ch DMAC 5 x SCIF
2xkC b 2xFC
2xCAN m"’fé’f:m 2xCAN
iz 1 x EthernetMAC
(100Mbps) (100Mbps)

With switch+[EEE1588 Timers With switch+/EEE1588"

USB20HS (HostF USB2.0 HSHostFi
HosiFure Bx16bi 1x 3251 StostFurc)
GPIO bl GPIO
G S Coriol LG ML, = 0604 Sae i
2 x 32-bit CMT2 ATCM : 512KB with ECC Memory Interfaces
e — BTCM : 32KB with ECC —
QSP(Flesh [Fwith 1xWDT 1 Cache: 8B w/ ECC D Cache : 8B w/ ECC QSPIFlash UF)vith
Direct Access fromCPU 1 xiWDT I Dm,koemgmcw
SRAM VF(@2-bit bus) 12 x 16-bit TPU* Extended RAM : 1MB w/ ECC(option) SRAM UF{32-bit bus)
‘SDRAM UF{32-bitbus) Ot RO SDRAM UF{32-bt bus)
Burst ROM UF32:bt bus) BurstROM UF{2-it )
Analog Safety Analog
(8.+16)x 120it ADC Safety feature
Secure boot{option)

Intel S

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

RX Family Microcontrollers Dominating the Market with Performance and Functionality

e Steady Advances by the RX CPU * Scalable Product Range
455 CoreMark/MHz Higher Single architecture covering a wide performance range
RX71M 240MHz product Performance Compatibiity
RXv2 RX100 RX200 RX600 RX700
Up to 455 32MHz 54MHz 120MHz 240MHz
RXv1 CoreMark/MHz RX CPU
Up to 3.12
CoreMark/MHz Pin assignments: Compatible

RX100

¢ Fast and Eco-Friendly

Fast code execution and immediate transition to

low-power mode

waun) =)

Higher operation performance for
shorter operating time
Total reduction of 85%* - -

Qperathn Standby consumption during

Functions: Common IP

Integrated development environment: CS+/e? studio

Compiler: RX Compiler

e Renesas-Exclusive CPU (RXv2) for High Operation Efficiency

FPU and DSP instructions, etc.

High operation efficiency is realized through improvements to the pipeline,

51  CoreMark/MHz
— 4=
______ 1.46x 1.34x
Reduced current 3

consumption during
operation

Reduced current

dperatiq:n Standby

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

¢ RX Family Lineup

> standby

RXv1

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

Single architecture extending from the low end to the high end

High Performance

N ( N\
g The RX flagship with high speed and advanced functionality
5 RX700 seriEs  Max. 240MHz operation, 4MB flash, IEEE 1588, Ethernet x 2,
2 USB, CAN, encryption
=] N\ J
= ( N
= S The RX mainstream with high performance and extensive lineup
= |2 RX600 series  Max. 120MHz operation, 4MB flash, IEEE 1588, Ethernet, USB,
= | 2 CAN, motor control
S S L )
° L s N
1<} = Best mix of low power consumption and high performance
c ° RX200 series  Max. 54MHz operation, 1MB flash, 1.62 5.5V operating voltage,
5 s capacitive touch, USB, CAN, 24-bit AY A/D, motor control
. J
o s N
= Ultra-power-efficient entry-level series
E RX1 00 SERIES Max. 32MHz operation, 8 to 512KB flash, capacitive touch,
s LCD, USB
L 4 . J
Low Power

Large-capacity memory
High performance

Motor control
Power control

OE

(@ Ethernet y Connectivity
A
(N
% Touch functionality Power efficient

8

Cortex®-M4 RXv2

BaA
&

¥|a
1 R

X|a
DNEE

¥
nac

m Security functionality
Hardware support for
safety functions




* RX Family Memory / Pin Count Lineup

Flash memory

2MB to 4MB
RX700 100 to 177pin

| " ﬁ
'/
AMB | | @ Rx700 RX600 o oo @90
3MB @ RX600 32KB to 4MB o0 [ X ] o0
48 to 177pin
o5vB | | @ RX200 M0 oo ofo
® RX100

2MB [} \. [ X ] (0 J

15MB [ RX200 ] ° ° °
KB 12KB
1VB 26 totc‘l)050pn 32KB to 1MB [ ] [ X J o0 o
48 to 145pin
768KB RX100 o [ X J o0 o
N

s1kB | [ o |o eee o0 ooo o oo °
384KB o |0 o000 o0 o000 o (10 J [ )
256KB L0 000 o0 o000 [ ([ J o
128KB o0 o ([ X X ) o0 o000 o o

64KB [ J o000 o 00 o

32KB [ J o0\e9 00 )

16KB o ® o

8KB K. J

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

* RX Family Roadmap

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

Industrial / home appliances / OA/ ICT
USB Ether CAN
@ RX62N

100MHz
SIPIV-IN RX621 |

48 to 177pin *

RX610

50MHz
32K to 1MB
48 to 145pin

32MHz

8K to 512KB

RX210 24bitAYADC

RX21A
RX220

RX63N

RX631

RX630

USB

RX111 Touch LCD

30 to 100pin  EN=)"EE )

‘ Inverter x2 Inverter x2
CAN 5V

CAN 5V HPWM*

2MB to 4MB

100 to 177pin
RXv2 120MHz
USB Ether x2

Inverter x3
CAN 5V HPWM*

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

RXv2 240MHz
USB-HS Ether x2

RX71M

HDMI-CEC,5V

RX634
54MHz

Touch

RX231

RX230

In planning stage

Extension of functions
RX700 Extension of lineup

Under development

Extension of functions
RX600 Extension of lineup

In planning stage

Extension of functions
RX200 Extension of lineup

Under development

RX100

RXv2
Inverter x1 5V

2015

Extension of functions
Extension of lineup

Under development

Extension of functions
RXxxT Extension of lineup

2016

RX FAMILY

e Positioning of RX Relative to Earlier Products

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.

240MHz
SH-2A V850E2 RX700
V850E
——u Rs2C
54MHz H8SX
SH-1/2
32MHz
1 M16C

H8s RX100
Hs

Functional safety solution for industrial equipment

* RX Solutions

Solution overview

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

Description Motor control ™2  Motor

Included are a safety manual and self-diagnostic software library. MCU driver -
[ Safety control (j

Note: IEC 61508 SIL3 third-party certification completed.
(safetyrelatedportion)  Rotation monitoring

Motor drive unit

lllustration of application using the solution

RX

Safety functional Software
manual safety library

‘ solution

Safety package (evaluation version)

Capacitive touch solution

New capacitive touch technology for improved noise
tolerance

* Accurate key operation even in high-sensitivity setting

* Improved design flexibility thanks to support for
difficult-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

Motor solution

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.

Renesas Solution Starter Kit



Gy

RL78 mierocentreller family celivers supeifer power cliiclency

RL78 Family

* RL78 Family: Six Key Features

Rich development environment

* Integrated development environment for
more efficient development

e Support from powerful tools from
Renesas partners

Safety functions for peace of mind

e ECC memory

e Support for home appliance safety
standard (IEC 60730)

e Operation at high temperatures (up to 150°C)

¢ Malfunction detection/avoidance
functionality

Low power consumption

® 45.5uA/MHz operation*
¢ 0.57pA (RTC + LVD)
* New snooze mode

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

Reduced system cost

e On-chip oscillator with accuracy of
32MHz +1%

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

Pursuing extreme power efficiency

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

A
o
<
Operating current o)
(at 1MHz) -
A
@)
=
Clock operating %
(32kHz2)
A
@)
=
Stopped (standby*) %

* Watchdog timer running

Broad extendibility

¢ 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

High performance

® High processing performance of
1.39DMIPS/MHz

e Support for power supply voltages from

1.6 to 5.5V
e Max. 32MHz operation

150pA l

66uA

213pA

 ,

A company B company RENESAS

_56uA 1/6t0 1/10

3.6uA ]

0.57uA

9]

Acompany Bcompany RENESAS

10.3pA >1/1O

N
5.1pA

0.53pA

L 4

Acompany B company RENESAS



RL78 FAMILY

Enhanced Peripheral
Small Low Pin Count

* RL78 Family G Series: Memory Configuration and Pin Count Lineup ° Many Memory Sizes and Packages
Broad expandability to match a variety of system requirements. A single family overlapping the earlier R8C and 78K lineups.
RL78/G10...® RL78/G12...® RL78/G13...® F(L78/G14...® Note: General-purpose product versions (G10 to G14)
512KB 4 / 4 A A 519KB- — - — - - -
384KB 4 4 4 4 4 @
ssexg | | RL78/G10 / / / 4 4 4
128KB S 4 4 4 ; ; r
O
96KB 4 4 4 4 4 4 4
64KB 4 4 4 4 4 4 4 4
48KB 4 4 4 4 4 4 4 4
1 | | 1
32KB 4 4 4 4 4 4 4 ; | . . |
- 10pin 14pin 100pin 128pin
12KB ® @
® @ RL78/G14 ¢ General-purpose microcontrollers enabling transition from R8C and 78K to RL78
8KB
. 2
R8C 5
4KB @ @ @ @ ° Apnan | s XM 205050
2KB @ @ @ mpm;;:in H Opin-52pin High Function
KB @ @ RL78/G12 . Standard G14
M1xB 5, G1 3 30pin-100pin
X poumaon LAPS . o
, 10 | 16 | 20 | 24 | 25 | 30 | 3 | 36 | 40 | 44 | 48 | 52 | 64 | 80 | 100 | 128 i A Tl 2pin-126pi
Pins 1nlzﬂpm
. Analog Enhance
¢ RL78 Family: Roadmap ‘ G1A
TER Standard 3 Kx3-L .
Renesas is developing new general-purpose devices, LCD controllers, and ASSPs crammed with RL78 family features. — T spitopn Ziggm’)‘”
X in-80pin
This extensive lineup of microcontrollers includes products to match a wide variety of system requirements. S ‘
Small
UsSB Bluetooth Low Energy Low pin Count
Gereral-pupose = m — G12 o
mal 20pin-30pin G1 0
High Functi | Kx1+ I'wapmap'n -KXZ'L 16pin-48pin 20pivi6pin
Standard m'g un on' Gx Next

R8C High Function
52pin-100pin 80pin/100pi
ASSP Auto Bod! Auto Body L3XM  Lopseseguécom p|. o
High Function LCDi56$egx4com)
(52segx8com)
Auto Bod ASSP Next S2piviii L1C USB2.0 Function
. Consumer Industry L3xC Lou.(:::::m) 12bit/A/D
Industrial Automotive p— 16-bit advanced-functionality timer
Lighting,Power Supply Meter Detector Se":g" g':te' s2pi80pin
“ L3xA LCD:40segx4com

(36segxBcom)

1B

Standard— g4pin/80pin
L13 LCD:51segx4com
(47segx8com)
16-bit advanced-functionality timer

78K High Function

80pin-128pin

Lx3 LCD:54segxdcom
(50segxBcom)

)

Standard LX N ext

Enhanced

64pin-100pin

Lx2

LCD40segrdcom L12 32pin/64pin
o peripheral & Analog (36segx8com) LCD:39segx4com
mal Standard
&;’ 48pin-80pin (SSSegXSCOm)
LCD40segxdcom
(36segx8com)
2010 2011 2012 2013 2014 2015
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Renesas Microcontroller Development Environments

http://www.renesas.com/tools

of Renesas partner Vendors
h

axLinux
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CMX-Tiny+
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i eBinder
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Powerful support for speedy system development e embos bes (7] ”
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LinuxLink eI 49 Y ThreadX-pITRON
QNX Momentics [imesysinu:
QNX Neutrino® ¥85EEES'EM
RTA-OS e
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RTOS ThreacX TOPPERS-Pro/HRP2

FlashFX Pro

TOPPERS-Pro/PX
Unison RTOS P
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zxLinux e
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roar GoFast
. H B H MC-Verifier AXE-TCP
CS+ integrated development &? studio (Eclipse) integrated o Gt Vit Baracuda G EARCODE
. : METeor -
environment from Renesas development environment from Renesas e Metrix CANbedded
MULTI IDE X T
Cc:mfgg No-Hooks *C/C++ compiler (MISRA-C compatible) Rl series JITRON specification OS t G NS
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Software tool evaluation version download page Eeca ey TraceX <CS1 intearated development . o ) REe 500
. - Enginuity O H - Integ P eImaging/AV processing libraries Embeded DyraFont et Duor i
http://www.renesas.com/tool_evaluation e Dt e environment e s ombos tlre”
::gg%"cs BEIZQEILQI'IJUS Devioesal *TCP/IP protocol stacks :mmbus ”gg&‘ Eﬂ:ﬁm?&wnm Framework
MU uLinux ELITE sLibraries of numeric calculations such as FFT emUss Optifler oo
GENWARE® o *File systems Enter s WG/
aﬂ"m VFIST eMemory drivers EW-ENET Lite PEG Pro KMo
AR visUalSTATE x:gﬁl'w *FIT modules EW-SSH PictDirect uc/USB
INCA i i " n - t EW-SSL PIFILE2
. INTALOGIC™ N ee? studio (Eclipse) integrated etc. s RELEZ e
Renesas Starter Kits NTECRD Ess development environment Fanpans s A =
LABCAR VX1000 FiISINE ‘;ﬁg‘é’ﬂz;{“ uSSH
I[!EA WInAMS FilSINE Client Qlism “;slsL s
= = i X-Analyser 3 QuickBoot olcano -
Low-cost development toolkits for evaluation N _ Renesas s o vt s
User-friendly platforms for e I\:\Illlc_:rocontroller / zeimo
i *E2 emulator Lite IcCroprocessor
evaluation of Renesas
. it Nucleus Readystart
microcontrollers oStarter kits S — 100
A7 items RL7023 Stick-L
adviceLUNA RL78/G14 Stick
adviceLUNA Il *|[ECUBE for RL78 RL78/G1E-Stick
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i advicePRO RTE-PC/CB
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. ; CodeRecod SABER-Rx1
http://www.renesas.com/renesas_starter_kits Codeh et <P GFPS flach brocrammer SABER 1N
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Debug Writer DW-A1 AP-RZA-0A Solution Engine G1
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ULINKpro™ EI‘_J'%%
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* Speedy technical support via email ALL-200G FL-PR5 MODEL1940 SuperPro 610P KB-RX62T
. f f ALL-200S FLX500 NETIMPRESS air SuperPro 6118 KZM-A9-GT
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Development Tool Lineup

Tools Optimized for Each Microcontroller / Microprocessor

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 e? studio integrated development environment makes it possible
to use related tools, such as compilers and emulators, seamlessly.

. . . . *RX Family Development Environment it i i i isit: http://www, :
*RZ Famlly Development Environments (RZ/A Series and RZ/T Serles) amily vevelopme (0] ents For additional product information on middleware and boards, visit: http://www.renesas.com/rx_tools

Renesas Electronics Microcontroller unit Real-time OS Software tools Emulators Programming tools
ARM Ltd. IAR Systems eSOL Co., Ltd. .
Corporation
RX100 series RI600V4 C/C++ Compiler and IDE for RX Family'! E2 emulator Lite”, E1*
, *DS-5 * IAR Embedded * eBinder oe? studio® - = e e L L ek - e PG-FP5
Integrated development environments (development studio 5) Workbench® for ARM® In addition to the products . RX200 series RI600V4,RI600PX upported integrated development environment: CS+ E2 emulator Lite”, E1%
listed at right, a large RX600 series RI600V4,RI600PX*? RX Family C/C++ Compiler Package (without IDE)? E2 emulator Lite7,E1,E20 %
Compilers * ARM CC" ¢ IAR C/C++ Compiler™ * ARM CC" * KPIT GNU tools™ : . * i i 3 ; — Renesas Flash Programmer®
P P number of tools from various RX700 series RIGOOV4 Supported integrated development environment: e? studio E2 emulator Lite”,E1,E20
o DSTREAM™ o |-jet™ * PARTNER-Jet2 from e J-Link LITE from Segger vendors support the RZ “1. Includes CS+ integrated devel t envil t jler (CC-RX), simulat d debugging GUI f lators. A luati ion i ilable free of ch
X X . Includes CS+ integrated development environment, compiler (CC-RX), simulator, and debugging or emulators. An evaluation version is available free of charge.
. o ULINKpro™  JTAGjet-Trace Kyoto Microcomputer Co., Ltd. | ¢ J-Link series from Segger® family. See RZ Family *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 e studio (which must be installed separately).
. Solutions from Renesas *3. Only devices equipped with a memory protection unit are supported.
¢ ULINKproD™ ¢ adviceLUNA Il from . A A
Partners. 4. The E20 can also be used, but in this case the usable functionality is identical to that of the E1.
e ULINK2™ Yokogawa Digital Computer Corporation *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.
*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, *7. Supported integrated development environment: e studio, IAR Embedded Workbench®.

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/e’studio)

*4. GNU tools and technical support are provided by KPIT Technologies Ltd. (http://www.kpitgnutools.com/index.php). .SOI utlons from Partner VendorS for RX Famlly

*5. Renesas does not handle ICEs from Segger. Contact a sales agent for details.

KPIT Technologies Ltd.

*Solutions From Partner Vendors for RZ Family AR Systems AB

CMX Systems, Inc.
RZ/A Series: Solutions from Partner Companies RZ/G Series: Solutions from Partner Companies Express Logic, Inc.
Partner companies provide a variety of services to support developers using the RZ/G series, including GUI FreeRTOS.org
ARM L, 0S5 studio 5 environment, ARM CC frameworks, middleware, OS support, board design support, and sales of evaluation and mass production Micrium
Atolic A8 TueSTUDIO environment boards. MiSPO Co., Ltd.
SOL Co, Ltd. eBinder environment Development environments, emulators SEGGER Microcontroller
14 ystems e enitonment, compller G-SPY debuggen AL, o5 sudo) onronment, ARM GG DSTREAM™ JTAG emator _
KPIT Technologies Ltd. GNU tool C compiler Computex Co, Ltd. PALMICE3 JTAG emulator SEGGER Microcontroller
Kyoto Microcomputer Co., Ltd. PARTNER-Jet2 JTAG emulator, nternal bus load, Linux debugging and dynamic analyss tool Sohwa & Sophia TeChn°|0i ies Inc.
ARM Ltd. DSTREAM™, ULINKpro™, ULINKproD™, and ULINK2™ JTAG emuiators Yokogawa Digital Computer Corporation adviceLUNA Il JTAG emulator, dynarmic text/analysis tool, GAN logger, flash programmer Programmers
Bitran Corporation Code Debugger DS-A1 JTAG emulator, Debug Writer DW-A1 T —— Data I/O Corporation
Computex Co., Ltd. PALMICE3 JTAG emulator, CSIDE, CodeRecoder dynamic text tool Atmark Techno, Inc. Amnadilo-EVA 1500 RZ/GTM evaluation board E-Globaledge Corporation
:lzzymms ) :': ;:‘Nl:j::‘:::emum’ Hitachi ULSI Systems Co., Ltd. Solution Engine G1, T-Kernel support, middleware Eﬂgﬁnsgenz: grsu Compan
Lauterbach GmoH TRACES2 PowerDebug JTAG emulator SSedenaE ek HOKUTC? BENSHI élo |_-|—|§) Y
SEGGER Microcontroller GmbH & Co. KG J-Link and J-Link Lite JTAG emulators Aocess Co. L ACCESS Connect and HTML browser for T Kyoei Co,, Ltd =
Yokogawa Digital Gomputer Corporation adviceLUNA Il JTAG emulator, TRQerS dynamic text/analysis tool eS0L Co, Ltd. TRON reaktime OS, tools, and middleware with functional safety support MINATO ELEdTRON ICS INC.
e ot s NATTO DENSE! MACHIBA MFG. GO, 75
AlphaProject Co., Ltd. AP-RZA-0A (RZ/ATH) evaluation board Miracle Linux Corporation Custom Linux distributions and support SMH Technologies
Computex Co., Ltd. CEV-RZ/A1L (RZ/A1L) evaluation board, CKB-RZ/ATH (RZ/ATH) embedded board Software Research Associates, Inc. “Q” GUI framework support, development support SUISEI ELECTRONICS SYSTEM CO., LTD.
Core Corporation Kiri ASURA (RZ/A1H) evaluation board Sunny Giken Inc.
emtrion GmbH DIMM-RZ/A1H evaluation board
Mobivei, Inc. Ticketing Machine evaluation board . . . TESSERA TECHNOLOGY INC.
Shimafui Electic Inc SBEV-RZ/A1L (RZ/A1L) and Wallaby-721021 (RZ/A1L) evaluation boards RZ/T Series: Solutions from Partner Companies Wave Technqlggy Co., Ltd. -
A-ONE Co.td MP-RZATHIFPGA-01 (RZ/ATH) embedded board An extensive selection of solutions is available for the RZ/T series from tool vendors, including compilers, okog awa Dig '” Computer Corporation
Wakamatsu Tsusyo o, Lid. GR-PEACH (mbed) evaluation board emulators, evaluation boards, and industrial Ethernet protocols. This provides support for a wide range of Programming Services
customer requirements. Falcon Denshi K.K. (Exclusive distributor of HI-LO SYSTEMS for Japanese customers)
Al Corporation RTOS TOPPERS-Pro, Pro/PX, Pro/HRP2, SafeG Development environments, compilers, code generation and evaluation support |__Flash Support Group Company
eForce Co., Lid. RTOS UCB/Standard for RZ/A ARM Ltd. DS-5 (development studio 5) development environment, ARM CC *1. Under development
EmbiTeK Co., Ltd. RTOS TOPPERS-EM Atollic AB TrueSTUDIO development environment Get the latest information here. http://www.renesas.com/rx_partners
Enea KK Enealinux embedded Linux distrbution eSOL Co, Ltd. eBinder development environment
eSOL Co. Ltd. RTOS eTKernel AR Systems EWARM (development environment, compiler, C-SPY debugger)
Express Logic, Inc. RTOS ThreadX KPIT jies Ltd. GNU tools, C compiler
Micrium, Inc. RTOS uG/OS-Il ARM Ltd. DSTREAM™, ULINKpro™, ULINKproD™, and ULINK2™ JTAG emulators
Micro Digital Inc. RTOS SMXRTOS Bitran Corporation Code Debugger DS-A1 JTAG emulators, Debug Writer DW-AT
MiSPO Co, Ltd RTOS NORTi Pofessional (RZ/ADS), NORTi ProfessionalRZ/EW) Computex Co., Ltd. PALMICES JTAG emulator, CSIDE, CodeRecoder dynamic text tool
Real Time Engineers Ltd. RTOS FreeRTOS
SEGGER Microcontroller GmbH & Co. KG RTOS embOS AR Sytems et JTAG emulator
Timesys Corporaton Embedced Lor Kyoto Microcomputer Co., Ltd. Partner-Jet2 JTAG emulator
SEGGER Microcontroller GmbH & Co. KG J-Link and J-Link Lite JTAG emulators
Access Co., Ltd. paneE™ Ul engine for embedded devices ‘Yokogawa Digital Computer Corporation adviceLUNA Il JTAG emulator, TRQerS dynamic text/analysis tool
A, Inc. DeepScreen GUI environment for embedded devices Slagteg ks, evaluation boards, piatiogns,otc,
Consilient Pt Ltd. H.264 decoder middieware AlphaProject Co., Ltd. AP-RZT-0A (RZ/T) embedded board
Coressent Technology, Inc. CT-View+ embedded software Core Corporation Evaluation board and application development
Crank Software Inc. Crank Storyboard Suite GUI environment for embedded devices Shimafuji Electric Inc. Contract development and mass production: Evaluation board development, middleware
DynaComware Corporation DynaFont fonts Al Corporation TOPPERS specification RTOS
eForce Co, Ltd. UNet3 standard TCP/IP stack eForce Co, LG, AT0S 4G
SOL Co., Ltd. Middleware (file system, USB, network, graphics) eS0L Co, Lid, RTOS eTKemel
Express Logic, Inc GUIX embedded GUI environment, USBX, FileX (filesystem/SD), and NetX middleware Micrium, Inc. RTOS C/0S-1Il
Grape Systems Inc. UIBrain GUI development environments for embedded devices WSRO Co. g 105 NORT: Protesdons (RZ/ADS) NORTI ProfessonalZEN)
GR-QR, GR-BARCODE, GR-USB, GR-SD, and IVT BlueLt middleware -
RS ——
IS2TSA. MicroEJ GUI environment for embedded devices acontls GmoH EC-Master EtherCAT master stack
IT Access Corporation Geal GUI environment for embedded devices Data Technology Inc. Cente series embedded middleware
Kyoto Software Research, Inc. Fugue-NAND and eco-Fugue high-reliabilty flash file system, Galba high-relabilty file system eForce Co, Ltd PNet3 standard TOP/IP stack
MCGI Corporation TrueTask USB middleware eSOL Co., Ltd. Middleware (file system, USB, network)
Micrium, Inc. UC/GUI embedded GUI development environment, uC/USB, uC/F and pC/TCP-IP middleware JSL Technology Co. Ltd. JS-EtherCAT Professional SDK for RZ/T1 EtherCAT slave stack
Micro Digital Inc. smxUSBH/USBD, smxFS D), and smxNS TCP/IP stack middleware Molex Inc. Protocol sales (EtherNet/IP, PROFINET RT)
PUX Corporation FaceU" face recognition software, human detection software, Rakuhira® handwriting recogniton software Synopsys, Inc. Software veriication tools and simulation tools
SEGGER GmbH & Co. KG emWin GUI environment for embedded devices, emUSB middleware
Serious Integrated, Inc. environment for embedded devices
Techno Co. Ltd. H.264 BP SD and hands-free video middleware
Tera Probe, Inc. TeraFaces™ facial verifcation software
TES Electronic Solutions GmbH Guiliani GUI environment for embedded devices
Ubiquitous Corporation Ubquite QuickBoot, DTCP-IP\ Fi Direct, ECHONET Li
Uguest, Ltd. MatrixQuestUSB series middleware
Zuken Elmic, Inc. MirrorLink, Ethernet AVB, ONVIF, RTR, and TCP/IP (IPv4, IPV6) middleware




Development Tool Lineup

*RL78 Family Development Environments For additional product information on middleware and boards, visit
Microcontroller unit Real-time OS Software tools
C Compiler and IDE for RL78 Family"
RPN *Supported integrated development environment: CS+
RL78 RL78 Family C Compiler Package(without IDE)?
- *Supported integrated development environment: e? studio
C Compiler and IDE for RL78/78K Family™
RN *Supported integrated development environment: CS+

Emulators

E2 emulator Lite”

E1*

IECUBE

: http://www.renesas.com/rl78_tools

Programming tools

PG-FP5°

Renesas Flash Programmer®

*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 e? studio (which must be installed separately).

*3. Includes CS+ integrated development environment, compiler (CA78KOR 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: e? studio, IAR Embedded Workbench®.

eSolutions from Partner Vendors for RL78 Family

Compilers
RTOS
CMX Systems, Inc.
FreeRTOS.org
Micrium
SEGGER Microcontroller
Programmers’'
Data I/O Corporation
E-Globaledge Corporation
Falcon Denshi K.K.
Flash Support Group Company
HI-LO System Research Co., Ltd.™?
HOKUTO DENSHI CO,.LTD
Kyoei Co., Ltd.
MINATO ELECTRONICS INC.
NAITO DENSEI MACHIDA MFG. CO., LTD
SMH Technologies®
SUISEI ELECTRONICS SYSTEM CO., LTD.
TESSERA TECHNOLOGY INC.
Wave Technology Co., Ltd.

‘Yokogawa Digital Computer Corporation
Falcon Denshi K.K.
(Exclusive distributor of HI-LO SYSTEMS for Japanese customers)
Flash Support Group Company

SYNCHRO-WORK CORPORATION

*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

RenesaSPresents, the official Renesas YouTube channel

https://www.youtube.com/user/RenesasPresents
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Renesas General-Purpose Microcontrollers/Microprocessors Lineup Catalog

Renesas Electronics Corporation

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. ltis 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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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 Dusseldorf, 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, JIn 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 Il 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

R01CL0013EJ0300 © 2015 Renesas Electronics Corporation, All rights reserved.
Colophon 6.0



