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Maintaining and Advancing the Renesas Tradition

Mid-range 32-bit microcontrollers built around an exclusive CPU core developed by Renesas
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N\ The RX microcontroller (MCU) family is designed around a cutting-edge CPU core that is exclusive to
Renesas. Built on differentiated technologies perfected over many years, RX MCUs deliver superior
performance with excellent power efficiency. The 32-bit enhanced Harvard architecture provides very

— high code density, with sizes typical of 16-bit CPUs.
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The flagship of
the RX Family, with
. the highest speed.and
R 32-bit best performance
. (4MB Flash / 512KB RAM)
= microcontroller The mainstream of
" i the RX Family, with
— famlly high performance and ‘
g The best bl bet an extensive product lineup
e e best balance between (4MB Flash / 512KB RAM)
Ty power efficiency and * RX700
= high performance (240MHz)
= I - (1MB Flash / 96KB RAM)
" RX600
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Power and functionality poised to dominate the market:
The four powerful product series that compose the RX Family

The RX Family of 32-bit microcontrollers are built around Renesas’ exclusive RXv1/RXv2 CPU
core and combine excellent operation performance with superior power efficiency.

It consists of four product series: the flagship RX700 Series, with the fastest performance
and most advanced functions; the standard RX600 Series; the RX200 Series, which delivers
an optimal balance of power efficiency and high performance; and the entry-level RX100
Series, with extremely low power consumption. These four series encompass a range of
products that provide seamless scalability from small-scale to large-scale applications.
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RX Family Product Evolution

About the RX Family

The RX Family is the new generation of microcontrollers built around the revolutionary RX core, which combines the strengths of RISC and CISC
architectures. It is the mainstay 32-bit family within the range of microcontroller products offered by Renesas. Products in the RX Family feature
integrated digital signal processor (DSP) and floating point arithmetic processor modules. The RX700 and RX600 Series are optimized for high
speed and superior performance. The ultra-low-power RX200 and RX100 Series are designed to deliver excellent power efficiency.

RX Family: Lineup

Unified architecture covering the low end to the high end
High performance
s

A s N
) The flagship of the RX Family, with the highest speed and best performance
RX700 Series  Max. 240MHz operation, 4MB flash memory
L IEEE 1588, Ethernet x 2, USB, CAN )
P
N
5 s ~
s § The mainstream of the RX Family, with high performance and an extensive product lineup
E o RX600 Series  Max. 120MHz operation, 4MB flash memory
=E IEEE 1588, Ethernet, USB, CAN, motor control
P - /
s
N
§ The best balance between power efficiency and high performance
< RXZOO Series  Max. 80MHz operation, 1MB flash memory, 1.62 to 5.5V operation
= capacitive touch, USB, CAN, 24-bit Ay A/D, motor control
L~ \ J
3 e N
g The entry-level series designed for ultra-low power consumption
= RX1 00 Series  Max. 32MHz operation, 8 to 512KB flash memory, 1.8 to 5.5V
= operation capacitive touch, LCD, USB
[ 4 \\ J
Low Power

Hardware support for
safety functions

[+ ) Large memory capacity @ ) . . .
High performance Ethernet ! Connectivity Security functions
)
ASSP for Motor control « Touch functions Power efficient/battery

Flash memory
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ZSMB .RXZ[)[] 4gto 1//pins 1000 1//pins . . . . . .
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8kB |\ @ _/
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RX700 Series

Top Series in the RX Family: RX700 Series

The RX700 Series is the top product series in the RX family. It combines up to 4MB of flash memory that can operate at up to max.120MHz and an on-chip
advanced fetch unit (AFU) to deliver excellent real-time performance even at the maximum operating frequency of 240MHz. In addition, it employs a 40nm
process, the most advanced in the industry, to achieve a 70% reduction in current consumption relative to operating frequency. This makes possible
excellent performance and low power consumption during high-speed operation at 240MHz. It also provides integrated support for numerous
communication interfaces, including USB 2.0 High Speed, Ethernet, and SD Host, making it ideal for applications requiring network connectivity. Security
features include hardware encryption functionality to prevent data leaks by means of AES, DES, SHA, and RNG authentication and data encryption, as well
as the ability to use a special area of the on-chip flash memory as trusted memory from which code cannot be read (copied).

High-performance Hig!l speed,
large-capacity flash memory

Numerous peripheral functions
32-bit RX CPU Max. 120MHz flash access Ethernet, USB HS/FS, timers and
1044 CoreMark@240MHz Max. 4MB ADC for motor control

RX600 Series

RX Family High-Speed, High-Performance Series: RX600 Series

The RX600 Series is optimized for high speed and excellent performance. In addition to the RXv2 core operating at up to 120MHz, it is available with up to
AMB of zero-wait access flash memory to realize the full performance potential of the CPU. It is provided with a single-precision FPU, 32-bit multiplier and
divider, and 32-bit multiply-and-accumulate (MAC) unit. These enable the fast execution and real-time performance required for filtering operation or motor
feedback control. In addition to peripheral functions compatible with earlier products, such as timers, A/D converters, and serial interfaces, the RX600
Series includes products with enhanced communication functions, such as USB modules (Host/Function), CAN interface, Ethernet, and IEEE 1588 support;
products with timer functions designed for AC servo or inverter motor control; products with LCD functionality; and products optimized for applications
such as security using AES encryption. The extensive product lineup provides support for a broad range of applications.

Safety functions

Security

High speed, Extensive lineup
large-capacity flash memory Wide range of products for

High-performance

32-bit RX CPU Safety functions

Up to 4.55 CoreMark/MHz

RX200 Series

RX Family Balance of Power Efficiency and Performance: RX200 Series

The RX200 Series provides a balance between power efficiency and performance. In addition to conventional system control applications in fields such as
industrial equipment, home appliances, office equipment, healthcare products, meters, and digital consumer products, it is suitable for use in systems
requiring power efficiency or loT capabilities. Current consumption is low, at only 0.12mA/MHz during operation and 0.8uA (RAM contents retained) in the
standby state. The CPU operates at up to 80MHz and delivers high performance of 4.33 CoreMark/MHz. A wide operating voltage range from 1.62V to 5.5V
is supported. The lineup ranges from general-purpose products with functions covering communication, capacitive touch, security, and functional safety to
specialized motor control products with support for operation at up to 80MHz and products equipped with a 24-bit A3 A/D converter module specifically
for use in measuring equipment.

Max. 120MHz flash access applications involving

Security
Max. 4MB Ethernet, motor control, LCD, etc.

Numerous peripheral functions
Communication, touch, motors,
analog, 5V interface

High-performance Low power consumption St i

32-bit RX CPU 0.12mA/MHz (operation)
Up to 4.33 Core Mark/MHz 0.8uA (standby)

RX100 Series

RX Family Ultra-Power-Efficient Series: RX100 Series

The RX100 Series delivers the lowest power consumption in the RX Family. Current consumption is among the lowest in the industry at 0.1mA/MHz during
operation and 0.35pA in standby mode (with RAM contents retained). Wakeup from standby requires as little as 4.8us. The maximum operating frequency
is 32MHz. The RX100 Series lineup offers memory capacities from 8KB to 512KB and compact packages with pin counts from 36 to 100 pins. All product
versions include timers with many channels, 12-bit A/D converter, and serial interfaces, while support for USB, LCD, and touch panel interfaces is also
available. The RX100 Series is suitable for system control or user interface applications in systems such as healthcare devices, communication devices,
home appliances, office equipment, and measuring equipment.

Security

Safety functions
Excellent cost/
performance ratio

High-performance Ultralow power consumption . .
gh-p P P Numerous peripheral functions

32-bit RX CPU 0.1mA/MHz (operation)

3.08 Core Marl/MHz 0.35pA (standby) LB UTE R L)
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RX Family Roadmap and Extensibility

Positioning of the RX Family RX Family Compatibility
SH-

The RX Family is designed to maintain compatibility between the CPU instructions, pin assignments, and functions of the various product

SH-4A . . . . . . . . s .
. i ) ) ) versions. The instruction set of the RXv2 core is downward compatible with the instruction set of the RXv1 core. In addition, the functions of the
32-bit My T @ Broad lineup extending from the low end to the high end ) ) ) ) ) ) o )
(High end) S a2 Extensive range of MCUs and MPUs to choose from RX Family are based on common IP to allow easy migration among RX products. The RX pin assignments retain the basic pin assignments of
. b NN @ Continued supply of products currently in mass production earlier products. Finally, the pin positions of the digital peripheral functions are selectable among multiple alternatives to simplify the process of
(Midrange) " e === RZ Family developing printed circuit boards. Some product series provide complete pin compatibility, allowing the developer to switch to a new RX product
- \ ;[;UMHZ;?1';6;,;‘;St;ppl;nsystems’“d!f‘ir‘“ﬁi;;";ae’l‘,s'”‘e‘y" s advanced without making other modifications to the system. In addition to compatibility between products, the RX Family offers enhanced compatibility
~ =2 functionality with the development environment. This allows customers to select the RX product with the performance best suited to their applications while
€5 RX Family lightening the development burden, reducing the cost of tools, and simplifying program management.

VIR 32-bit microcontrollers built around a next CPU core to Renesas
y @\ Seamless coverage from 32MHz to 240MHz RX100 RX200 RX600 RX700
RL‘IB/ Hﬂ.y— 32MHz Up to 80MHz Up to 120MHz 240MHz

> RL78 Family ‘

Reliable and ultra-p fficient mi suitable for a wide range of fields Pin assignments Partial in some cases Pin compatibility
Support for systems that are more energy efficient, more compact,
and lower in cost Functions Common IP ‘
=
RX CPU RX CPU FPU | ‘ 3
B
Integrated 2 i s
development environments CS+/¢” studio S

RX Family Roadmap On-chip debugging emulators E1 emulator/E2 emulator Lite | E20 emulator I

Compiler RX Compiler ‘
Plans to further extend the RX100, RX200, RX600, and RX700 Series

Industrial, electric h __ —
240MHz Existing Products and RX Extensibility
Higher speed/ WB-HS, CAN, Ethernet/IEEE1588

enhanced functions, Up to AMB Fash N— The RX Family covers with a single CPU core the performance ranges of a variety of existing CPU cores. This makes it possible to boost software
| it xtension of . . » .
e :ZDMHZ functions/lineup reusability and the use of common development tools. The RX Family offers seamless scalability from the bottom to the top of the product line.

RXv2

100MHz — VGBS USB, CAN, Ethernet/IEEE1588 240MHz

Up to 4MB Flash
RX62N YR USB, CAN, Ethernet

w& CAN, Ethernet, LCD, Security V850E2
RX621 RX631 MR 120MHz

m& CAN, LCD, Security

Better CPU performance/

Larger C Extension of
RX610 capacity ) GR{IM UsB, can  enhanced functions Up to 2MB Flash functions/lineup

Up to 2MB Flash 80MHz
54MHz

5V support
RX634 v 32MHz

50MHz 54MHz
Better CPU performance/ meport
i) VAIR S5V support enhanced functions Touch, USB, CAN, Security
XX
) AVIE 24-6tAYAD WSuppurt Extension of
Touch functions/lineup
32MHz
). V¥JIB 5V support
32MHz 32MHz
5V support = ] Drive
RX111 USB Touch screen IP RX130 Touch Dri e Control Motor control a ‘ Cpntlro!
i . » v e pr
otor control
RX110 VKRR Touch, LCD, USB EURP lorercortel 3 et ooy
functions/lineup L z
Capacitive touch ‘Cdomlmulmcsswg Capacitive touch Communication RX600
Voil industrial networks Voil iEi
ASSP for motor control RX200 o cAN RX700 s /RX200 e RX200
3-inverter control support 100MHz RX100 — — RX600 e RX100 e RX100
Enhanced functions
5V support RXxxT
e Inverterx3, CAN, HPWM*! XX
z
5V support Enhanced CPU, 2-inverter control, 80MHz @ @ f EXt‘?"Si‘;Ir! of
Inverterx2, CAN optimization O unctions/lineup Drive J
: pEZ Motor control F | Large memory capacity Control
5V support nverter: Inverter control Real-time perf
Inverterx2, CAN, HPWM*! Enhanced CPU, BBE"E‘TE 2;‘:,;;‘:"“ CPU performance Security
1-inverter control, 40MHz D RXxxT oveffeeny RIG Encryption
IR 5V Communication Lacgl;azﬁv’\n
support Extension of :
Inverterx1 functions/lineup h Ethernet Security 150 RX200 " Measurement e RX200
o usB Encryption RX100 AYADC
RX200 sl RX600
RX100 RX200 e
Note: 1. HPWM: High-resolution PWM | — C— m—
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RX Family Solutions

Motor Control Solutions

Renesas offers motor control solutions incorporating microcontrollers and analog products that are designed to enable reduced power
consumption and quieter operation when driving AC induction motors and brushless DC motors. Development tools optimized for each stage in
the customer’s development workflow are available. They help shorten the time needed for development.

| ocuein

Development Workflow

Specification design
e e
Analysis of issues

> Normally one to three months from study of specifications to design >> Tuning and evaluation using cut-and-try approach
Large time reduction Using tools >

Large time reduction

Motor drive checking is easy with a starter kit! Displays microcontroller internal variables as
Application notes and sample software let you try out waveforms in real time!
a variety of control methods immediately! Smoother debugging!

Motor Control Starter Kit (Renesas Solution Starter Kit) Motor Control Development Support Tool Renesas Motor Workbench

Just connect a power supply to get started checking your motor drive application. Analyzer function reduces the debugging workload. Tuner function enables simple
This kit consists of a motor and an inverter board.*' vector control, even if you have no specialized knowledge.

The provided “sample programs” are ideal for leaning about different control
methods.

i Kit
50'“""" = ’:,,«m
s ,‘,ysv-“""""‘xz"'
cor

RX24U CPU card (option)

e
o

RX23T motor control starter kit RX24T CPU card (option) Analyzer Function

(24V Motor Control Evaluation System for RX23T) - R I'[ d b . t Ith td t . h It th CPU
. ealtime debugging tool that does not require halting the

= Motor control board (populated with MCU, power elements, etc.) 99 a g

Target MCUs: RX62T, RX23T, RX24T, RX24U = Provides oscilloscope-like display for monitoring internal microcontroller

= Brushless DC motor (permanent-magnet synchronous motor, 24V)*2 information.
= Kit user's manual and sample software are available on the website. Tuner Function
Available on website: Kit user's manual, circuit diagrams, parts lists, application notes, = Automated measurement of motor-specific parameters

sample software

= Allows manual fine adjustment of Pl gain after parameter identification
Note: The above are supplied on a DVD-ROM with the RX62T kit.

Related URL

Renesas motor control solutions: www.renesas.com/solutions/motor

Notes: 1. The RX23T kit does not include the E1 or a power supply. These must be provided by the customer. The RX62T kit includes the E1.
2. The specifications of the supplied motor differ depending on the kit. For details, refer to the product specifications of specific kit

RX Family Lineup for Motor Control

= A seamless range of products is available ranging from 48 to 144 pins and Flash ety P ol
32KB to 512KB of memory, and offering control of one to three inverters. 512KB ol |0 | ©
Choose the product that best matches your requirements. ollele

. . . L 384KB
= All advanced timer functions for motor control are upward compatible, so it is i
easy to switch devices to achieve improved performance. 256KB 0|0 2] ol e]|oe| e
 Rx23T | —
|| © o [o|le| o |opm
64KB 1] (1] (1) (2] |
48-pin 52-pin 64-pin 80-pin 100/112-pin 120/144-pin

Capacitive Touch Solutions

RX Capacitive Touch Functionality

= Support for two capacitive touch technologies on a single chip: self-capacitance, which provides high sensitivity and proximity sensing, and self-capacitance, which
provides superior water resistance.

® Accurate touch input even in harsh environments and excellent design flexibility.

= The Workbench6 program simplifies development by letting you easily adjust the sensitivity of touch sensors, previously a complex task, and control system operation.

Features Advantages for the User Self-capacitance Mutual-capacitance
High sensitivity/improved Support for thick overlay panels or wood panels, operation when wearing Noise tolerance O O
noise tolerance loves, and air gaps. : o
g Jap High sensitivity O —
Improved water resistance Enables capacitive touch operation in wet environments or outdoors. -
Water resistance — O

The development tool can generate detection programs
Sample development automatically, provides self-calibration functions to shorten
development time, and reduces resource requirements.

Roadmap

= More products with capacitive touch functions will be added to the RX Family moving forward.
= The RX130 group with small ROM capacity and low pin count can handle input from multiple touch controls.

= The RX113 Group has integrated LCD functions that can be combined with a touch panel to create an HMI.
= The RX231 and RX230 Groups combine the RXv2 core with enhanced DSP and FPU with low-power-consumption technology for superior power efficiency.
«<I»

Touch

IP generation ( 1st generation capacitive touch IP ) 2nd generation capacitive touch IP
Development
tools ( WorkbenchS ) WurkbenchB

. ! ; . - USB, CAN
Functions ( Simple functions, 5V operation ) ( 5V operation, HMI ) ( USB, LCD ) ( 5V operation, security )

Target . . Electric home appliances, Healthcare, EMS, BA, HA, EMS, FA
icati (Elecmc home appliances, measuremem) ( measurement, healthcare measurement devices BA, HA

Product Lineup

= Lineup of packages with pin counts from 48 to 100 pins to accommodate the number of touch controls required by the system and the mounting area
= Many ROM size options ranging from 64KB to 512KB to match the required scale of system control

[@=AXI30  @=RXI3 @=RQN  @=RK31 |

ROM Numerals indicate number of touch control channels.

512KB
384KB
256KB

128KB

64KB

Pin 48-pin 64-pin 80-pin 100-pin
Capacitive Touch Evaluation System with RX130 (RTKOEG0003S02001BJ)
Start evaluating your capacitive touch system right away. Evaluation of custom electrodes can be accomplished easily
through development on the application board side. For details, refer to www.renesas.com/RTKOEG0003S02001BJ.

Product configuration

® CPU board populated with RX130

= Touch application board
Self-capacitance evaluation board
Allows evaluation of controls such as wheels, sliders, and buttons employing self-capacitance.
Mutual-capacitance matrix key + self-capacitance proximity sensor evaluation board
Self-capacitance and mutual-capacitance controls can operate at the same
time, opening up possibilities for a wide range of applications.

= USB cable

® Quick start guide

The following items are available on the Renesas website:

Workbench6, sample software, user's manual, application notes, RX130 CPU board Self-capacitance evaluation board Mutual-capacitance matrix key +

circuit diagrams, pattern diagrams self-capacitance proximity sensor
evaluation board



http://www.renesas.com/solutions/motor
http://www.renesas.com/RTK0EG0003S02001BJ
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RX Family Solutions

Functional Safety Solutions for the Industrial Field

In the industrial equipment field the importance of “functional safety,” which aims to maintain safety even P
when malfunctions occur, is increasing as a way to prevent the adverse effect of breakdowns and accidents on safety solutions
plant operation, the adverse effect of injuries to personnel on society, and the associated economic losses. The Safety packages
European Union’s Machinery Directive also requires that equipment meet functional safety standards. To reduce

N X L Safety reference kits
the development burden on customers as the application of functional safety standards expands within many

industrial fields, Renesas offers as functional safety solutions safety packages, safety reference kits, and
development tools with safety support.

Solution Roadmap

Safety package (microcontroller self-diagnostic library)

© Consists of safety manual and self-diagnostic software library.
©IEC 61508 SIL3 certified.

© Evaluation version and full product version available.

‘ Yourm( Extension for
A RX631/63N ! enesas RX111 . L
Safety package ﬁ;‘leable e Safety package ﬁmlable a wider product
support is
Safety reference kit gngolnd
OReference hardware (board), software, and documentation to assist application development

RX631/63N . RX111 :
Safety reference kit Available now Safety reference kit Available now

Development tools with safety support (Genuine Renesas Product)
©CC-RX compiler V2.03.00
OIEC 61508 SIL3 certified compiler environment

Development tools with safety support (IAR Systems)
©OIAR embedded workbench for RX safety version
OIEC 61508 SIL3 certified compiler environment

Available now
Available now

>

Renesas safety packages each include a safety manual and self-diagnostic software library, based on a previously completed safety analysis of
the RX microcontroller. System developers can select the information they require from the safety manual and make use of the self-diagnostic
software library, thereby reducing the development burden associated with providing functional safety support. Safety packages are available
for the RX631 and RX63N, and for the RX111. To further lighten the development burden for customers, Renesas safety reference kit offers
industrial safety system specifications, hardware, and software which customers developed conventionally. Documentation needed for
authentication is also available. Renesas is working to extend the range of industrial solutions moving forward.

Solution Application Example

lllustration of application in sensor system

BN
> B Safety control 1
> : (safety-related block) :
: Safety output lllustration of application
in motor system

Functional safety solution

'
1
Light curtain C for industrial equipment |
(example) L . 1
y Safety reference kit Motor control 1
v block 1
. Reference hardware 3
Sensor unit RX24T, etc. [N
— _
Reference software

Safety control @
Reference documents (safety-related block)

RX631, RX63N, RX111
safety package

'

h '

5 '

Self-diagnostic software lib - | I—
Safety manual Motor drive unit

Status monitoring

Functional Safety Solution Products for the Industrial Field

Safety package

For IAR tool

Reference hardware

RX631/63N: RTKOEF0002D01001BJ

RX631/63N product version: RTK5631NSPF04000S. ‘ _A_ S RX111: RTKOEF0011D01001BJ
RX631/63N evaluation version: RTK5631NSPF02001SJ 5 Y rovmmomss 22

wwwituv.com
1D 0600000000

RX111 product version: RTK51110SPF01000SJ

RX111 evaluation version: RTK51110SPF02000SJ
For CC-RX compiler

RX631/63N product version: RTKOEF0040F01001SJ

RX111 evaluation version: RTKOEF0041F01001SJ

CERTIFIED

RX631/63N: RTKOEF0004F01001SJ
RX111: RTKOEF0017F01001SJ

Reference documents

Full documentation set (total 18 documents)

Common documentation for RX631, RX63N, and RX111: RTKOEF0005201001ZJ
Concept phase documentation set (selection of 4 from the full set)

Common documentation for RX631, RX63N, and RX111: RTKOEF0031Z01001ZJ
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Security Solutions

Features of RX231 Communication Security Evaluation Kit RX231 Communication Security Server

Evaluation Kit

Protect loT edge devices from eavesdropping and from the
infiltration and execution of viruses. Start evaluating

¢

g 3 - Gateway
— =0 Th Securi
encrypted communication, secure boot, and secure update ' ® ? T C””W -
- avesaropping . Encrypted communication

functionality in your wireless LAN and USB communication
applications right away.

Edge devices

.
. o = Virus infiltration > 2. Secure update
(= )

Robust Security with Trusted Secure IP

The Trusted Secure IP creates a secure area inside the IP module by monitoring for unauthorized access attempts. It ensures that the encryption
engine and encryption key can be utilized safely.

The encryption key, the most important element in reliable and secure encryption, is linked to a unique ID and stored in the flash memory in a
safe, undecipherable format.

General-purpose MCU with conventional RX231 general-purpose MCU with
encryption engine Trusted Secure P

Conventional
microcontroller

Functions of AES* encryption engine of

Trusted Secure IP

® Key length: 128 bits/256 bits

® Encryption modes used
Encryption/decryption: ECB, CBC, GCM
Tampering detection: CMAC

Encryption engine Flash memory

Secure IP

Trusted “ Flash memory

* AES:  Advanced Encryption Standard
An encryption method, established by the
National Institute of Standards and Technology
(NIST), that is the standard in the United
States.

(Software for
encrypting/
decrypting keys| "
S Encryption key Key generation

AES encryption information

Encryption key engine

Unique ID

RX231 Communication Security Evaluation Kit Configuration
Renesas provides a one-stop source for communication hardware, software, and security solutions, which previously were available only from
separate sources, making them difficult to obtain.

No.1 No.2 No.3 No.4
Wireless LAN expansion ;
: RX231 CPU board Protocol stack Trusted Secure IP driver
Solution board
Renesas Gl LA Renesas BB Gl Encryption, decryption, secure boot,
. . (Uses Broadcom wireless | FreeRTOS (wireless LAN wireless LAN yption, yption, '
RX231 RSK with security . TCP/IP ! . secure update
LAN chip.) interface control) Driver
Seller Renesas Renesas Renesas Renesas
ROK505231S010BE (with E1)
Product No. ROK505231S910BE (without E1) RTK0ZZZ777P00000BR ROMRX60PT0020RRC RTMORX0000SMWTO000RP

Secure Boot and Secure Update Functions to Guard Against Viruses

1. Secure boot Immediately after startup the secure 2. Secure update When a user program is downloaded via a
boot program runs to verify whether ~ data transfer route in order to perform an
CPU Trusted « Authentication code | °' "t the user prograr.n.has. begn cPU Trusted « Authentication code checking update, verification is performed to
Secure IP checking Lﬁmpe“;d with. |f mﬂlilflhﬂﬂtlﬂn is Secure IP « Tampering detected if no match determine whether or not the user
© Tampering detected etected, execution of the user ' rogram has been tampered with. If
Virus R . e prog p R
execution Comparison ifno match program is prohibited to prevent the p-S modification is detected, updating of the
prevention possibility of a virus running. An omparison user program is prohibited to prevent the
Flash — The encryption ey s Z L:EtSheCr;\;:/C\zgli(;nuzz(:iefgf:aer;ats:jinwnh possibility of virus infiltration. An
Authentication code\ |8 == protected, so the detuction. The AES.CVIAC E ng _Amhenticatinn code [ M The encrypti . code g .th
Modified authentication code etection. The AES- eyis key is protected, so  AES-CMAC is used for tampering
program $ cannot be forged. protected by the Trusted Secure IP Modified & the authentication detection. The AES-CMAC key is protected
module to prevent the authentication program f:rd‘:;a““"t be by the Trusted Secure IP module to prevent
code from being forged. ged: the authentication code from being forged.

Effectiveness in Shortening Development Time
You can get started using the security evaluation kit immediately, making it possible to dramatically shorten the development time needed to
incorporate security features into your system.

Studyofseclurity Algorithm Ker iderati Implementation in

Creation of security software Communication startup communication

Starting from scratch ‘ Approx. 18 months

5 months 3 months /

1month 0.5 .5

0. 6 months
months months

Development using
RX231 Communication

Approx. < Implement in around 1/6 the time.
Security Kit

2.5 months
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Human-Machine Interface (HMI) Solutions

RX231 HMI Evaluation Kit (ROK5RX231D000BR) RX65N HMI Evaluation Kit (Envision Kit RTK5RX65N2C00000BR)
This reference solution simplifies the process of developing user interfaces for This reference solution simplifies the process of developing user interfaces
for household appliances, industrial equipment, or office equipment. It

comes pre-programmed with demo software that allows you to experience SD I/F
(Do Not Fit)

home appliances, industrial equipment, healthcare equipment, or office

equipment. It enables you to create attractive designs and user-friendly

interfaces.

® Highly power efficient 32-bit RX231 microcontroller with integrated
capacitive touch and USB functionality

Pyroelectric infrared
sensor

Accelerometer

high-speed processing and utilization of dual-bank flash memory for
I firmware updates and bank swapping. Just connect to power to
; 33 ' immediately start exploring the functions of the RX65N.
= SAIC101 Smart Analog IC for controlling 16-bit A/D converter, amplifier il E‘ ® | CDC and 2D graphics engine allowing
gain, etc., allowing evaluation of the following functions: ‘ B EJ E | evaluation of image rendering performance
- Capacitive touch functions . 0p:. 91 et on o e = Ability to evaluate firmware updates via

- Audio recording and playback functions (audio middleware) () llnnmmm» USB or remote networks and bank

- LCD panel (character) . swapping
_ e Audio middleware for n i ili el i
Pyroelectric infrared sensor, accelerometer ratording and piaybatk Touch panel Availability at no charge of Envision Kit
Release notes (User’'s manual, circuit diagrams, parts lists, etc., are available circuit diagrams and demo software code

for download on the Renesas website.)

WWwWw.renesas.com/envision

Home appliances Industrial Healthcare Office equipment
. | g o “ D Home appliances Industrial Office equipment
e s o
— Lo

GR-KAEDE (RX64M)
GR-KAEDE Gadget Renesas board populated with a RX64M Group microcontroller. Ethernet
Pin compatibility with the Arduino UNO and library availability mean that this : .
board can be utilized even without specialized knowledge of microcontrollers.
When combined with middleware for the RX64M'’s integrated image processing
functions and an optional camera board, it can be used for evaluation of
applications such as network cameras and motion sensors. Available from
Marutsu Elec Co., Ltd. and Akizuki Denshi Tsusho Co., Ltd.

For details of the Gadget Renesas project, visit http://gadget.renesas.com.

Topics

RX65N Evaluation Kit Entry Model (Target Board for RX65N)

www.renesas.com/rxth

The RX65N evaluation board is available in three versions to match different user requirements: Renesas Starter
Kit, Envision Kit, and Target Board for RX Family. Target Board for RX Family version is an entry-level model
intended for users just getting started with RX microcontrollers. The board is equipped only with the MCU and
an on-chip debugger. FIT and other sample code is available for download free of charge on the Renesas
website. This is an inexpensive and easy way to start exploring the RX Family.

Home appliances Industrial

Rank Premium Special Entry

! m Kit name RSK+ Envision Kit Target Board for RX Family
o —— I O‘ A" RX MCU
. - e Target MCU (except RX110/RX21A/RX634) RX65N RX130/RX231/RX65N
\
Image
Includes evaluation board as well as Entry-level model intended for users
PR TTES the E1 on-chip debugging emulator, A reference kit for use in the just getting started with RX
evaluation version of the C/C++ development of HMI solutions microcontrollers. Includes MCU and
compiler package, sample code, etc. on-chip debugger only.



http://www.renesas.com/envision
http://www.renesas.com/rxtb
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RX Core Features

RX Core Roadmap Feature 1: New-Generation CPU That Inherits the Strengths of Its Predecessors
As products gain added value and systems become more complex, customers demand ever higher performance from microcontrollers. At the The RX core combines the strengths of the CISC architecture
same time, they require microcontrollers with low power consumption to improve energy efficiency and extend battery life. The new RX core of the H8S, H8SX, M16C, and R32C Families and the agility of
incorporates advances designed to meet these needs. It is called the RXv2 core. the RISC architecture of the SuperH Family to achieve clearly Ol i el RISC methods to ® Genoralpliposelregister
S C SC instructions i speed machine
superior performance. Specifically, it brings together Cl @ Multiplier/divider and : ® Multiplier/divider and

RXv2 Core Enhancements P p . P y . g g lellltinI\I/-erlndn»I;ccrun1ulate @ Harvard architecture mlTltilpI\Il-an(;‘»I;ccumulatelMAC)
. . features such as variable-byte-length instructions and RISC {MAC) units ®5-stage pipeline units

Improved per-cycle execution performance ) features such as the general-purpose register machine @ Register-relative addressing :g;:"':lflzl:ilﬁsll;[l:)(;n:tl:tlaeg:]r:pller @ Array and pointer addressing
= |mproved DSP and FPU functions Higher _ _ L o2 sack it SRR SRS

Performance Harvard architecture, and five-stage pipeline in a “new-

generation” CPU architecture. This fusion of the best of the
CISC and RISC architectures is just the sort of innovation
customers expect from Renesas.

RXv2

Up to 4.55
RXv1 CoreMark/MHz
Upto 3.12
CoreMark/MHz Feature 2: 32-bit class operation performance with 16-bit class code size

High Exclusive Renesas CPU with highly efficient pipeline and improved FPU and DSP for excellent operation efficiency!!

performance The RX CPU core is exclusive to Renesas and employs a CISC Improved pipeline and FPU/DSP instructions for better operation efficiency
architecture that enables more compact code and faster operation. 5 CoreMark/MHz
Refinements such as relocation of frequently used instructions,
Low power improved instruction addressing, and a three-operand format contribute e 1.46% 1.34%
RX100 consumption tg higher co.de ?fflmency. Speed _|s increased through the use of a _ 3 217
. ) five-stage pipeline, Harvard architecture, and out-of-order completion,
Five years after the appearance of the RXv1 core in 2008, the even more advanced RXv2 core . . . . : . =
" ved. It maintai ity with existing RX i . hile add " combined with a speedup of basic instructions and the integration of a
a,sha”"’,e M mba_:,”Ta'”s Cdompatl'l ity wit e’;,Stfng T';St;‘;(“;f’”skw 'he ‘; ng po‘:“’e': u A multiply-and-accumulate (MAC) unit and FPU. The RX CPU core is L
ar-||t| fmethlc capabilities and excellent power efficiency. The RXv2 takes the features of the earlier RXv High code compact, but it delivers powerful 32-bit class operation performance
st 1 Zg .er. ) . f Corelark sauival ; - efficiency with 16-bit class code size. The RXv2 core incorporates enhancements 0= RXv1 Cortex-M4 RXv2
u
46 times the operation performance (CoreMark equivalent) at the same operating frequency to the pipeline and FPU/DSP, resulting in even better operation efficiency. Note: CoreMark scores are published by EEMBC (wwv.cembc.org)

® 40nm process for 40% lower power consumption
= Reduced memory usage thanks to high code efficiency

Feature 3: Optimal Number of Registers

Comparison of RXv1 Core and RXv2 Core

Application A

Optimization point
M

In the study and development stage of the RX core there was a strong
emphasis on identifying ways to optimize code efficiency and
performance, though benchmark testing on application software for the

office equipment, consumer, industrial, and automotive fields, and 5 \

RX core RXv1 RXv2
Architecture 32-bit CISC, Harvard architecture

a71s 9pog

3WN|OA B1eMpIEH

General-purpose registers 32-bit x 16 channels

Compatibility RXv1 Downward compatible with RXv1
Instruction set 90 instructions 90 instructions of RXv1 + 19 instructions applying the results in the design of the RX core. The choice of 16 as

Application B

Pipeline E5o0 Improved 5-stage pipeline, enhanced performance through parallel execution of memory access the number of 32-bit general-purpose registers provides a suitable <‘§ s
and operations : : : - : balance between overhead and performance. g .
DSP function instructions Supported, accumulator x 1 Supported, single-cycle MAC instructions added (32-bit x 32-bit + 72-bit), accumulator added } i ) El .
' for a total of 2 = Performance is excellent when using general-purpose registers for g, '
1
FPU (single-precision) Support for [EEE 754 conformant data types and exceptions, pipeline processing both operation- and control-heavy applications. T R T T T T T T T
Operating frequency Max. 100MHz Max. 300MHz as architecture = \With eight registers performance suffers due to the frequency of 'r\i‘;'s‘{’:r’s”f 32 30 28 26 24 2 20 18 16 14 12 10 8
Up to . .
Performance*' 3.‘12 CoreMark/MHz Up to 4.55 CoreMark/MHz save-restore processing, and the code size grows.
Note: 1. Velue current as of date of ssue = As the number of registers increases, both the hardware volume and

the number of specification bits in the instruction codes increase.


http://www.eembc.org

RX Core Features RXv2 Core Features

Feature 4: Revised Instruction Set RXv2 Core: CPU Block Diagram

RXv2 CPU Block Configuration Diagram

With regard to basic instructions and addressing modes, the number of Instruction frequency analysis [Srouie et The RXv2 core maintains compatibility with the RXv1 core RXv2 CPU e
wi V1 core
instructions and the code size where reduced by identifying the most i Condtioal  ompae Other while providing the following enhancements: Dual issue core [ Fipeline improvemants
. . . Lo 31% ranc 1% 8% 6% 29% - S . 5-stage pipeli er cycle (IPC), up to
frequently used instructions and addressing modes and assigning them the 1520 | = |mproved pipeline for substantial increase in the number [hfsgee Divide Advanced 415 CorsMark\b
. . Improvements based on . . fetch unit
shortest formats. Also, additional enhancements to the addressing modes instruction frequency ‘ A of instructions per cycle (IPC) [ MAC 1 eteh unt Improved GPU perormarce
. - . . ) . . . . . . . Floating point unit - ars‘g;an rmu"|
were made to increase the efficiency of table manipulation. R = Advanced fetch unit with improved interface to on-chip l i : Memory ot onumption
. . o Aon i . . . . otection
® |nstructions have variable byte lengths, and the most frequently used o o ctons and prencrement ransfr s flash memory. Reduces re-fetching of instructions due to Register set i [ Improved DPS functions
i i I 1 1 . . . Genera_l-purpnse Co_ntml a T Zn“’::s":':'c;::;;;u:::
instructions are assigned to the shortest instruction codes OO e R e e FE penalty imposed by branch instructions and reduces the [rogistre fropisors ’ o oo
. . . . . . . On-chi ) )
" The most frequently USEd Instructions were Identlfmd by ana|y2|ng aCtuaI @ Two-byte shortening of compare instruction (CMP: memory => register) number Of f|aSh memory dCCesses. AChIeVES |mpr0Ved 2 x 72-bit } dehuggsr = Improved FPU instructions
application software. 0ne:byte shortening of subroutine branch instruction (BSR) CPU performance alongside reduced power consumption. —I [ swengths of Rxv2 core
= Some instructions were eliminated by adding addressing modes and ®Two-byte shortening of add intruction , ® |mproved instructions for DSP and FPU functions.
(ADD: memory + register, immediate value + register)
adoptmg a three_operand format @ Utilization of three-operand format
= Through benchmark testing of various types of application software, .
s . ypes onapp Strengths of RXv2 Core: Pipeline
program size was reduced compared with earlier products.
RXv2 Pipeline Processing Stage Configuration To enhance the pipeline processing of the RXv2 core beyond that of the RXv1
} . ; Instruction Decode Execution | Memory access | Write-back core, the execution stage and memory access stage have been configured to
Feature 5: Register Allocation for Faster Interrupts fetchstage IF) | stage (D) stage (F) stage (M) | stage (WB) . . . . : .
enable parallel execution of floating-point operations. This allows an integer
With regard to the method of saving values to registers Conventional register banks Example of allocation by software Instruction decode _— Write back operation instruction and an FPU instruction, or a memory access and an FPU
31 0 31 0 processing e . . . . .
when interrupts occur, the conventional method employing ROSF 7 g FPU instructionFPU instruction processing instruction, to be executed at the same time. Not only do FPU instructions
register banks was dropped in favor of a register allocation e T B cdcioe  Memory acess complete faster, but the hit on CPU performance caused by complex
method designed for efficient and rapid interrupt handling. S edand The memory access stage is only used when accessing the memory. addressing modes, etc., is substantially reduced.
. . . int D]
This allows all registers to be used as table registers. In hosar, i

addition to faster interrupt handling, users can allocate
registers freely to achieve better optimization.

Interupt registors Strengths of RXv2 Core: Improved FPU and DSP

:l Application registers,

® The increased number of general-purpose registers | Ba“kl‘ ‘ = basfegiste, L. In addition to the revisions to the pipeline configuration of the RXv2 core, 9 2 40 80 8 100
includes registers dedicated to interrupts for faster User can flexibly allocate the optimal number of registers o o w

—e the functionality of the FPU and DSP have both been improved. The number {in: ci16, out: ci16)
Bank switching using interrupts to interrupts to match the application. : .

interrupt handling. of cycles required by existing instructions has been reduced and new ﬁiéozmgllﬁxgg) W
instructions added. 128-p real FFT W
Also, the number of accumulators (dedicated buffer registers) in the DSP f:;é?;u;:t o32)

has been increased from one to two to improve the efficiency of DSP (in: ci16, out: ci16) *

JEE}

Feature 6: Pipeline Stage Configuration

Harvard architecture is used for the pipeline configuration to allow instruction fetching and data access to occur in parallel. A five-stage pipeline operations. The performance of some filtering operations is now four times “E?:Ilg;agut ci32) W
configuration is used in combination with out-of-order completion. This means that in cases where previously wait states would better than that of the RXv1 core. The improvements to the FPU and DSP A W
have been inserted into the pipeline, an instruction in a later stage can be executed before an instruction in an earlier stage, provided there is functions show up clearly in the difference in filtering performance between = Matrix Multiply W
no dependency between the instructions, thereby eliminating the need to insert wait states and further speeding up processing. the RXv1 and RXv2. (m'.lsﬁi;fu::xzv)z e——

Pipeline Stage Configuration Out-of-Order Completion
- - . . . . . . . FPU functions DSP functions
5-stage pipeline for faster processing Out-of-order completion boots the efficiency and speed of instruction execution. (new instructions added, existing instructions speeded up) (new instructions added, accumulator for operations added)

. Thr?ugh benchmark testl;g 0; valr;lot:js types ofdapp.h;:atlolr.] SOftV\?re' processing —_— FFSQRT( v ),FTOU, UTOF 32x32=acc, acc EVIULA. EMACA. EMSEA
erformance was more than doubled compared with earlier products. IS S ew Instructions - 4 d
’ P P ond MOVIR1], R2 Three-operand format e
rder -
Instruction Decode Execution Memory access Write-back Completion 2ADD R4, RS FADD/FSUB: 4 cycles — 2 cycles 1?};161_66)_00' ace HULLH, MACLH, MSB (LH, HI, LO)
fetch stage (IF) stage (D) stage (E) stage (M) stage (WB) 3SUB R6, R7 s|s|s|s]|mp wB Speed [cycles] FMUL: 3 cycles — 2 cycles +1oxlb=acc
v Time loss during instructioh execution - _ Accumulator rounding instructions
. ’ RDACW, RDACL, RACL
Instruction decode > Write-back : Single fyde hthrqugf:jput Pipelined FPU (16-/32-bit, round off/down)
processing processing f [FTo[E[m[m[m][m™m]ws mprovements are shown in red.
i -of- : Accumulator added 12
= g | el N
The memory access stage is only used when accessing the memory. 3SUB R6, R7 m
v
- < Instruction Fetch @: Decode - : Execution
- - Memory access : Write Back El - Stall

W Instruction execution sequence
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RX Family Features

Feature 1: Up to 4MB of 120MHz Zero-Wait High-Speed Flash Memory

Feature 5: Efficient Bus Configuration That Boosts System Performance

RX family microcontrollers come with high-speed flash memory and flash memory for data storage. Support for The separate internal high-speed bus allows parallel processing of DMAC/DTC data transfers while a program

background operation (BGO) allows a program to run while erasing or programming take place in parallel. runs on the CPU.

The RX Family includes products utilizing the cutting-edge 40nm ultrafine . The hierarchical bus configuration of the RX Family comprises main bus 1, which is used exclusively by the CPU; main bus 2, which is used
o _ ) Renesas High-Speed Flash Memory ) ] _ _ _ o

fabrication process and on-chip flash memory employing MONOS*' technology. A exclusively by the DMAC and DTC; and peripheral and external buses. Parallel processing on different buses is supported. In addition, some

This allows for fast reading of data with zero-wait access at speeds upto | momoormwwmmmemm 0 g products incorporate a dedicated DMAC (EXDMAC) for external bus transfers. This enables transfer of external data to take place alongside the

120MHz, allowing the performance of the CPU to be used to the full. The ultrafine the RX family supports operating parallel operation of the internal buses. This has the potential to significantly boost the system performance of embedded devices. It is

frequencies up to 120MHz.

The improved performance of

fabrication process allows up to 4MB of flash memory to be integrated on-chip. é pe,i’;s;?;gg%ap particularly effective in systems with communication capabilities such as Ethernet, USB, and CAN.

RX Family products with on-chip flash memory also include flash memory for data £ {}

Storagel These two types of flash memory support background Operation (BGO)’ E rrrrrrrrrrrrrrrrrrrrrrrrrrr RX600 Series Internal Bus Configuration EXamp|e CPU, DMAC, DTC, and EXDMAC Operation Example

so a user's program can run while the flash memory for data storage is being é T —— RX CPU

erased or programmed at the same time. This can provide a substantial boost to . eatng feoney eteases Conventional Ly Oy

Instruction bus

due to the need to insert wait

system performance. states. -

Operand bus

Note: 1. Metal Oxide Nitride Oxide Silicon

1wait state 2 wait states 3 or more wait states

A\

" SP D G0 98 50 90 SIpEn 50
-

120MHz
Internal main bus 1 DMAC pTC it CPU :
[ i i i Internal main bus 2 RX Improved system
Feature 2: Variety of Package Types to Match Different Applications DMAG/DTC AR
On-chip peripheral bus
Each series within the RX Family includes a variety of package options. The RX100 Series is available in packages with pin counts ranging from 1 1 i i 1 i i i R — Zra(lsfers be:v{(eenlextemal
. . . . . . . . . . .. . — evices can take place
36 to 100 pins, while the RX200 Series is available in packages with pin counts ranging from 48 to 145 pins. In addition to the basic LQFP, the External bus control TMR CMT SCI AD USB CAN R:;f] -+ TMR simultaneously.
compact LGA is also available in the lineup. There are also plans to add ASSP products to the lineup for some specialized fields. The RX600
Series has a particularly wide variety of package options, with pin counts from 48 to 177 pins and LQFP, LGA, and BGA as the available package
types. The RX700 Series is available in packages with pin counts ranging from 100 to 177 pins. The pin assignments of RX Family
microcontrollers were selected to provide backward compatibility with the well-established M16C Family. This simplifies the task of adapting the Feature 6: Hardware Safety Functions
board layout when switching microcontroller products. . . . _ _ )
The RX Family features hardware implementation of system safety functions, greatly RX Family Safety Functions
reducing the load imposed by software. These safety functions can be used to build electric
Feature 3: Excellent Power Efficiency: Improved Operating Performance and Reduced Power Consumption home appliances that comply with the IEC 60730 Class B safety standard. - N
n-chip memory
. . . _ - Standby current c
The unique RX CPU core combines a design optimized for power efficiency CoreMark/mA (CPU and RAM contents retained) oD E
and an exclusive fabrication process to achieve excellent operation M Communication
Low-end MCU High-end MCU . . .
performance and low power consumption. In particular, the new RX65N 2 .
and RX651 Groups deliver ultrahigh efficiency of 34.4 CoreMark/mA. The 0 Clock bins
standby power consumption of RX is also among the best anywhere in U o7 . ] s cilaton sop detction
this class of microcontroller. This translates into reduced power O Gongo gy | Conpan gy Copany Conpany Conpany Compary Congary . [ poE |
COﬂSUmptiOﬂ by the SySth overall and extended battery |ife, Contributing Calculat.inn based on CPU's CloreNIIarkvaIue Renesa§ research based on datasheets of
to more eco-friendly products. S ot
CPU Independent watchdog timer (IWDT) (cllf)lékrunaway detection using WDT based on clock other than CPU
= 4 F | R Perf Oscillation-stop detection Oscillation-stop detection
eature 4: rast Interrupt fiesponse rerformance Clock Clock frequency accuracy measurement function (CAC) Clock frequency erfor detection
Frequency measurement function (MCK) quency
Interrupt response performance and standby time are substantially Interrupt response time ratio: Standby recovery time Tisil Data operation circuit (DOC) System memory assist
improved by the use of technologies developed for earlier products, CPU comparison*' (CPU and RAM contents retained) memory CRC sletaton it (GRC Memory error detection
§ - calculation circui — -
such as high-speed flash memory that enables zero-wait access, and 10 " Serial Communication data error detection
optimized register assignment. RX Family microcontrollers are ideal 08 AD A/D self-diagnostics A/D converter unit error detection
08 g g . " " " n .
for applications requiring a high level of responsiveness, such as fine H 5 A/D disconnection detection Analog input disconnection detection assist
positioning control for motors. 0 Pins Port output enable (POE) Protection of pins from overcurrent

RX7IM@ RXeam@ CompanyA Company B RX231 Com:any Comé:any C“"‘é’a"V

240MHz 120MHz operating  operating
0 ) at 216MHz at 168MHz Renesas research based on datasheets
peration at maximum speed

. . i of competing products.
Time from interrupt request generation to

end of interrupt handling
Note: 1. Renesas research based on information from competing companies.
Interrupt handler processing for each company is equivalent.
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RX Family Motor Control

RX for Motor Control

RX delivers high-speed arithmetic performance alongside MTU2 or MTU3, GPT timer, 12-bit A/D converter, and POE functions to simplify
the process of implementing motor control!

Motor Types and Recommended Microcontrollers

Consumer/office equipment Industrial

Waveform control/feedback control (MTU2 and MTU3, GPT, etc.)

High-speed arithmetic operations (RX core)

Air Washing Printers/ Surveillance General- Robots/ ) P\.Ivnsv\\flv&vef:rmtuu.tg‘u[t]t i Hgag:g
o 8 Refrigerators ~ multifunction Pumps purpose machine tools, AC servos output wi 0 o duty —lo g
conditioners machines . units . IS inverters industrial motors = 3-phase complementary PWM waveform output |
.. 5 g nverter
- BLDC BLDC BLDC BLDC BLDC BLDC BLDC BLDC BLDC -  omatic nserton of dead tme dotoct
otors M M M STM M M STM M STM activation at user-defined timing for 1-shunt current detection
Feed:"c".c.“."m'f eodback information (oasiion/otation et | E
L}
i — m — X100 100 RX100 cquisition of feedback information (position/rotation rate) from encoder Eroeder
Recommended RX200 RX200 RX200 RX200 RX200 RX200 RX200 RX200 RX200 05 ¢ )
microcontrollers RX600 RX600 RX600
RX700 RX700 RX700
RZ/T1 RZ/T1
BLDC: Brushless DC motor, IM: AC induction motor, STM: Stepping motor Feedback control (high-speed 12-bit A/D converter)
Acquisition of feedback information using motor current < lu
= High-speed (1.0us) 12-bit A/D converter < |I\:IV

® Simultaneous sampling of three tracks for 3-shunt current detection

Motor Types, Control Methods, and Recommended RX Series

Performance required by application and recommended RX microcontroller
Up to 20MHz Up to 50MHz Up to 100MHz Over 100MHz

RX200 (RX24T/U) RX700
RX600 RX600

Compact robots, surveillance cameras,
general-purpose inverters,
printers/multifunction units

Examples of Motor Control Functions Provided by RX

Control method Necessary functions

Motor type

RX100 RX200
ASSPs for motor

control

For general-purpose/network applications

General-purpose

PWM x 6, inverters,

Vector control

dead time generation,

Compact industrial

Washing machines

Air conditioner outdoor

machine tools,

pumps

(180-degree POE, motors ( i industrial robots
: -motor), units (2-motor), '
Brushless conducting control) ﬁ’/VDVI(\:/(I) rlli\r/]el;(r)ter refrigerators (1-motor), | washing machines AC servos
DC motor pumps, compressors (2-motor)
Fans

Square wave control Refrigerators, Refrigerators,

(120-degree ;/Vghgoﬁv%rter fans, pumps,

conducting control) compact robots COMPressors

Vector control PWM x 6, Industrial pumps General-purpose inverters (fans, pumps)
AC induction gge:zd time generation, Fafn§’ oo .
motor g refrigerators, ir conditioner outdoor ’ .

V/f control ﬁ)/VD\/K/??V?(;ter washing machines units, pumps General-purpose inverters (fans, pumps)

in

Stepping motor

Pulse output

Port control or
PWM control

Printers/multifunction units, surveillance cameras

Industrial motors

ASSP Microcontrollers for Motor Control (RX63T, RX62T, RX62G, RX24T, RX24U, RX23T)

ASSP microcontrollers for motor control provide the features listed below, which are specifically applicable for motor control applications:
= Advanced-functionality timers optimized for motor control
= A/D converter (3-channel sample-and-hold per unit, PGA,*" trigger support for 1-channel control, comparator, etc.) for feedback control

® 5V single power supply support

Note: 1. PGA: Programmable-gain amplifier

Waveform output
control

Description

PWM output with 0 to 100% duty

>
<
S
=
=
S
=
&5
]
=
o0

RX62G/RX63T

RX111/RX113

RX130/RX220

RX230/RX231

RX621/RX62N/RX631//RX63N

RX651/RX65N

RX64M/RX71M

Synchronous output on multiple channels

Chopping or level waveform output in AC synchronous motor drive mode

3-phase complementary PWM output with dead time (left-right symmetric
dead time amplitude)

O |0|0|0O
O |0O|0|0O
O |0|0|0O
O |0|0|0O
O |0|0|0O
O |0O|0|0
O |O|0|0O
O |0|0|0O

3-phase complementary PWM output with dead time (left-right
asymmetric dead time amplitude)

O | O OO0
O | O [O|0|O

O | O |O]0|O

High-resolution PWM output

Feedback
detection

Phase counting mode

High-speed 12-bit A/D converter using sequential conversion

OO0

OO0

A/D converter activation requests at user-defined timing
(for 1-shunt current detection)

12-bit A/D converter double-trigger function
(storage of data from two conversions in separate registers)

O] 0O 0|0
O | O 0|0

o | O |00

12-bit A/D converter with simultaneous sampling of three tracks

Increased speed

Compare match and A/D conversion start request skipping function

®)
@)

O|0| O | O |O|O

FPU for high-speed arithmetic operations

O|0O

O|0|0| O | O |O|O

Double buffering function (provision of two register buffer stages for
compare match operation)

Safety functions

Error detection and PWM output auto-cutoff using port output enable

(@)

Other

Compare match/input capture

OO0 | O OO0l O | O |O|O

OO | O OO0 O | O |O|O

5V power supply

O|0|O | O |[O|O|0] O | O |O|O

O[0|O | O [O|O|0] O | O |O]O|O| © | O |O|O0|O

O|0

32-bit counter support

0|00 O | O |O|0|O] O | O |O|O

@)
©)
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RX
RX700 Series

High-performance 32-bit RX High-speed/large-capacity Numerous peripheral functions

CPU flash Ethernet, USB HS/FS,

Max. 120MHz flash access timers for A/D converter for Security

1,044 CoreMark/240MHz Max. 4MB motor control

Top microcontroller in the RX family Large-capacity flash eliminates the need for Multiple communication interfaces including Encryption functions such as AES and SHA for
Max. 240MHz operation external memory. Ethernet x 2 channels, USB High Speed, and SD enhanced communication security
for 1,044 CoreMark performance High-speed access for superior real-time performance. Host, and timers for

advanced-functionality mator control

Main Applications of RX700 Series

Industrial Office equipment
PLC Semiconductor fabrication equipment machine tools Compact printers and copiers
General-purpose inverters LCD panel manufacturing equipment Industrial robot POS terminals

[ o B N

I

Max. 240MHz RXv2 core*! Safety functions Ethernet External bus
RX71M 2MB to 4MB flash :
a m 2.7V to 3.6V USB Host/Func SDHI Motor control Encryption |EEE1588

Note: 1. The RXv2 CPU core has advanced performance features such as a DSP.

B @ 6B Q0 @ O

La'%sp'gﬁ-‘?vw Ethernet Connectivity ASSP for Hardware support Security

Hiah performance

motor control for safety functions functions

RXv2 Core and 40nm Process Flash Memory: Announcing the RX71M with Top Speed and Functionality

High speed and low current consumption

Performance is 1,044 CoreMark when operating at 240MHz, for shorter processing time even in increasingly
complex systems. Cutting-edge 40nm process enables low current consumption of 0.2mA/MHz during
operation, so system performance can be improved without concerns about current consumption.

Large-capacity, high-speed memory
Up to 4MB of on-chip flash memory and 512KB of on-chip SRAM reduce the need for external memory, for
lower BOM cost and reduced mounting area. Both flash memory and SRAM support high-speed access,

High performance:

1,044 CoreMark

Low power consumption:
0.2mA/MHz

Excellent real-time
performance

. ( ; . 40nm process _ need for
making it possible to extract the full potential of the CPU. L il

Security e
Encryption functions (AES, DES, SHA, and RNG) are implemented in hardware, reducing the CPU load while
boosting the reliability of communication functions. The Trusted Memory function prevents unauthorized
access to or copying of a special area in the on-chip flash memory to protect important algorithms.

Exclusive Renesas High-Speed On-Chip Flash Memory for Rock-Solid Performance

The RX71M Group incorporates an accelerator (advanced fetch unit: AFU) to accommodate the faster CPU. This enables no-wait access at up to
240MHz. The accelerator functions as cache memory for programs, but it is still necessary to access the flash memory when cache misses occur
due to branch instructions or interrupts. In such cases program read accesses only require one wait state because the on-chip flash memory
supports high-speed access at 120MHz. This allows the CPU to continue to perform at the highest level.

Access route from CPU Program read time
Poorer
Cache hit; sy 50 performance
Cache miss; sl 10
= High performance
2 m_alntalned when cache -
Accelerator = misses occur on RX71M!
Flash memory
. )
— RX71M Competing product
. C‘:]Che hit . CPU: 240MHz CPU: 240MHz
AChe MIss. Flash: 120MHz Flash: 24MHz
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Renesas’ Exclusive RXv2 Core and Industry-Leading 40nm Process for Superior Power Efficiency

Renesas’ exclusive RXv2 core and the use of a 40nm fabrication process, among the most advanced in the industry, make possible a combination
of high performance and low power consumption that were unattainable with earlier technology. Current consumption relative to operating
frequency is approximately 70% less than that of earlier products, making it possible for developers to boost system performance without
increasing power consumption.

CoreMark

CoreMark/mA

Better

1200 30

800 20

. B
0 U B

Competing Competing Competing Competing
RXTIM product A product B RX71M product A product B
240MHz 216MHz 180MHz 240MHz 216MHz 180MHz

Compatibility with RX600 Series and Enhanced Peripheral Functions

The RX71M Group retains the peripheral functions of the RX600 Series while adding new functions such as USB High-Speed, thereby ensuring
a high level of backward compatibility. If you are currently using the RX600 Series, migrating to the RX700 Series provides an easy way to
achieve a speed boost. This means that development of higher-level or next-generation products can be accomplished in less time. In particular,
the RX64M Group retains the earlier peripheral functions alongside pin compatibility, making it possible to easily create a development platform
based on reuse of existing software and hardware resources.

. CPU Memory : Timer : Communications . Analog i Security Others

: ; ] ! 2UsB =lele 1ch | 12bit ‘ 1

| 120MHz  Upto Upto  64KB | 3ph Ih o 8o = ! xh @ & &  4h o SDHI f o o ==z | =
DGIM A2 | 4vB  51KB | E2 | Motor Motor 2 gs §§ =l Z-UFgTG Bl 2 o o SOw stcil 2 uMc 38 zﬁ/ﬂt 1[21}2\“ BE £ £:2z 8 B
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' 120MHz ! Upto Upto  32KB : 3ph o 2el = g Z Zh o  SDHI ! 12-bit == =1=1]=
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Hardware Encryption Functions Allowing Simple Creation of Secure Systems with Low Processing Load

The RX71M Group implements multiple encryption functions in hardware. This means that the associated processing imposes no additional load
on the CPU. Hash values generated using a Secure Hash Algorithm (SHA) enable detection of data tampering and malicious exploits by third
parties. Support for the Advanced Encryption Standard (AES) and Data Encryption Standard (DES) makes possible fast encryption and decryption
of data using your preferred method. Data can be transferred over a variety of interfaces, including Ethernet, USB, SD Host, UART, SPI, and I2C,
and protected using encryption to ensure secure communication.

Module Function Application Performance
AES Encryption/decryption Protection of communication data Up to 12 times faster than software processing
DES Encryption/decryption Protection of communication data Up to 32 times faster than software processing
SHA Hash value generation Authentication Up to 65 times faster than software processing
TRNG True random number generation Secret key generation True random number generation time: Typ. 3.6 ms
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RX600 Series Features Announcing the New RX65N and RX651 Groups, the Next-Generation Mainstream Microcontrollers of the RX Family

High-performance High-speed/large-capacity Extensive lineup _ RX65N and RX651 Groups of next-generation 32-bit microcontrollers built around the RXv2 core Renesas RX65N and RX651 32-bit
32-bit RX CPU o 120,\,:5:?'65'] Sccess Eth“’;l':ﬁ‘t,' l')':g:i"l: cct"",';:';'ibhinf'o‘r’tc' L = Employs the same 40nm process as the RX64M. Optimized for high power efficiency, unlike the microcontrollers enable secure and

Security

Up to 4.55 CoreMark/MHz Max. 4MB a variety of applications RX64M, which focuses on real-time performance. Processing power of 34.4 CoreMark/mA is four ~ Safe communication and control in

industrial applications.

Up to 546 CoreMark at 120MHz Ability to extract 100% of Connectivity, motor control, LCD, etc. Support for industrial safety standards times that Of earlier prOdUCtS'
Substantially improved operation capacity CPU's performance potential Functions suitable for many applications Encryption functionality to protect communication ] Retains the Communication fUnCtionS Of |tS redecessors Wh||e su Ortin mUIti |e
Fewer components for Many pin count and memory options Enhanced system safety . ] . . p . pp g . p
reduced power consumption communication interfaces, such as SD interface. This allow connection of a wireless module or
Main Applications of RX600 Series SD card via the SD. In addition the AES hardware encryption engine protects communication
Industrial Office equipment Electric home appliances data, preventing its deciphering or modification by third parties.
Robots, General-purpose Meter Building automation Copiers Alr conittioners ® Pin and function compatibility with earlier products simplifies migration. In addition, software
machine tools inverters Printers Refrigerators L X . X
Washing machines resources can be made portable by utilizing FIT driver middleware, which supports common APIs.
[ — === This helps reduce the time and cost associated with development.
B . — P P
C—1 — Benchmark Comparisons with Competing Microcontrollers High level of software and
Better arithmetic performance (left graph) and vastly superior power efficiency (right graph) than hardware compatibility
[Laxzun Safety functions competing microcontrollers
2MB to 4MB Flash

*1 *2 Pin compatible + RX64M/
2.7V 10 3.6V USB Host/Func SDHI Motor control Encryption IEEE1588 600 CoreMark CoreMark/mA functionally compatible RX71M

4 500 I
RX65N/
— 400 RX651
AL Satety functions H w0
RX651/ 512KB to 2MB Flash ] '

RX65N o vosurerc] oo

4 100

0
RX631/
256KB to 2MB Flash -
RX63N E m 2.7V to 3.6V USB Host/Func

RX63N/
RX631 Easy portability software among
devices with FIT support!!

120MHz products

Notes: 1. Calculated from EEMBC nominal
values and product data sheets.
2. Calculated based on CoreMark
scores and typical current values
from product data sheets

/
RX621/ max100MHz RXv2 Core, 40nm Process Flash Memory: High-Speed, Large-Capacity RX64M
256KB to 512KB Flash
RX62N E 27V 10 3.6V The RX64M Group of 32-bit microcontrollers retains compatibility with the
A

earlier RXv1 core while offering the more powerful RXv2 core. The RXv2 core
max100MHz

; : . . . . RXv2 core High performance: 4.55 CoreMark/MHz
RX63T a E . 32KB to 512KB Flash [ Rxvicoe | FPU [ Safety functions| Em delivers 1.7 times the performance of earlier RX products and reduces operating o

2.7V to 3.6V, USB Host/Func current consumption by some 40%, making it possible to build systems that
4.0V1t0 55V

combine high-speed operation and low current consumption. The RX64M High_sp:g::"‘zsr’:_c;:?tmess
max100MHz ” - S— o Group is fabricated using the cutting-edge 40nm process. This makes it possible o mge;ﬁll;:ﬁemw
g%Bt;oaz:SKB Flash | Axvicore | FPU| :Ae‘y dnctions to integrate large on-chip memory capacity —up to 4MB of flash memory and and 512KB of SRAM

a a AO0Vto55V  Motorconrol ) 512KB or SRAM —operating at high speeds up to 120MHz. This high-speed,

large-capacity memory enables storage of both user programs and data on a

T;;;gﬂgﬂgsks - CAN single chip. Excellent real—tir_ne.performance is possible without the need for

4.0V t0 5.5V Power control external memory, and security is enhanced as well.
7

Substantially Enhanced Peripheral Functions and Compatibility with RX651, RX65N, and RX64M
max100MHz

2874\:(::;(?\’;”3 st The communication functions of the RX651, RX65N, and RX64M have been extended, and a new general-purpose PWM timer added. In

7 addition, it retains the various functions of the earlier RX600 Series, providing a high level of compatibility. The RX651 and RX65N offer, first of
max 58MHz all, improved CPU core performance (RXv1 core upgraded to RXv2 core), enhanced timer functionality for motor control (MTU2 upgraded to
1MB to 2MB Flash MTU3), extended communication functions (SD Host interface, QSPI, SCI with FIFO), and enhanced security (TRNG added, trusted memory
2;3:‘; :gz ) area). The RX64M supports IEEE 1588, which is in high demand for industrial Ethernet applications, alongside enhanced security features such

as SHA. This product lineup allows customers to select the microprocessor that optimally matches the intended application.

max100MHz 3 CPU 3 Memory 3 Timer 3 Communications 3 Analog 3 Security 3 Others 3
768KB to 2MB Flash |

! 120MHz Upto Upto 64KB ! 3ph 3ph ! 2xUsB 2ch 4ch Ich SDHI 1 12:bit e B § !
3.0V 0 3.6V RX64M O A 1 7 B0 Moo Moor  en o OMEOWBL e ) 200G gpamer S 3R %hggy  BSHggmwwe g o MDD AR g g s S0 hoco vear
.0V to 3. U wihfPU ! Fash RAM Fash ! MTU3 o7 [V Y RO e F " g k 1| Memary '
! ! ! : | ! ! |
| | | | | |
. ! ! ! \ uss Ethernet 2h 3ch SDHI | 12:bit k | ]
Note: 1. The RXv2 CPU core has advanced performance features such as a DSP. RX65N I R o f &b MR CMT WOT | 20016 MAC e X APl WD 12t AES SHA ! Trusted |
. L S 2 Moo o cumw o owor RO TR models cavosor o SOwo o Ggy OSPLMMC UgUnt DA DB RSA NG 1 pomoy  HOCO VBAT
RX651 with FPU flash  RAM Flash 1 MTU3 wony o i) F L ;

I i I I
I I I I I
Large memory ASSPs for Hardware Security : ' : : :

capacity Ethernet Connectivity support for USB Ethemet 3ch 1 12:bit |
High performance motor control - afety functions functions RXE3N i R S SR8 TVRS o | [T | o) 20018 | MG a0 | B H b o | 1 HOCO  VBAT !
RX631 LT Flash | MTUZ T e e i : ! ! |
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RX600 Series Memory/Pin Configurations Simplifying Networking of Industrial Equipment

[[@-RXGSIRGN @GN @-RX6U  @-REMMGIAXGN ®-REUMGN @ -RXGZTRGG/RET @ -RIGI0 Integrated support for numerous communication interfaces, including USB 2.0 Full Speed (Host, Function, OTG), Ethernet controller, SDHI, and

rlash o ° ° ° SDIO. In addition, drivers and middleware are available free of charge for functions such as TCP/IP, making it easy to add network connectivity
M8 ® ° ® to existing industrial and office equipment.
25MB [ ] (] Ld . . .
2MB [ ] [ 3K ] e 0o o 0o O e 0 o naustrial network Ice equipment network
) Industrial networl Off t networl
1.5MB [ ] o e o o o0 e & o P—
1MB [ ] ° e 0o o o o o ‘k/‘
768KB [ J [ ] [ J [ K ] e o m ‘ Ethernet
512KB ° ) () e 0o 00 ° ° e o o () r h‘w Wireless LAN
384KB [ ] [ ) LK J e 0 o [ ] e o o [ 3K J il
256KB [ ] LI ] [ K e o o [) o o o (K ) - PLC =
o [ card interface
i:iz o [ ] ¢ (wireless LAN)
32kB [ d ) Industrial network
ROMLESS o
pins 48 64 80/85 100 112/120 144/145 176/177
Products for General-Purpose, Network, and Security Applications &i '
RX64M, RX65N, RX651, RX63N, RX631, RX630 - y Ethernet _
AC servo Industrial robot General-purpose inverter lSJgBCf*fd interface (wireless LAN)
4MB ;
s Ethenet, CAN, serial, USB Ethernet, CAN, serial, USB Ethernet, CAN, serial, USB g Frojector
Timers for motor control Timers for motor control Timers for motor control Ethernet
M8 12-bit ADC 12-bit ADC 12-bit ADC SD card interface (wireless LAN)
768KB RX651/RX65N
512KB r._ |
256K Software Support for Development
48-pin 100-pin 144-pin 176-pin Drivers Middleware Sample code Application notes
Ethernet Available TCP/IP protocol stack Available Available
RX64M, RX65N, RX651, RX63N, RX631, RX630: Supported Applications USB Available — Available Available
General-purpose applications Network and security applications CAN Available — Available Available
Ethernet/IEEE1588  USB Host/Function/0TG Indust_rial network devices Serial Available _ Available Available
Security (encryption)  Safety functions (real-time Ethernet)
Ethernet  USB Host/Function/0TG Buiae Security systems File system — FAT file system Available Available
Security (encryption)  Safety functions  LCD Printers Encrypted communication Network support devices : Availabl B iz i Availabl Availabl
Ethernet  USB Host/Function/0TG Audio equipment appllcatmns_ o HEMS, gateway devices Encryption GIES GEIC gl gl ClEE
Security (encryption) _Safety functions Programmable logic controllers Data protection applications
- - - ST S Ingress/egress
USB Host/Function/0TG  Security (encryption) HVAC controllers systems
Image capture  Safety functions Vending machines POS terminals
USB Host/Function/0TG  Security (encryption) Machine tools
Image capture _Safety functions ) . ) .
USB Function _ Safety functions Security Using Hardware Encryption Functions
Some product versions in the RX600 Applications
Lineup of RX Family Products for Motor Control Series have an on-chip hardware module ~ Ideal for applications such as smart electric home
. . appliances, security systems, and encrypted
_ that implements encryption and PRIAnces, securty system VP
Flash communication where it is important to prevent data
51268 C war ) Cmew ) C mar ) decryption standards such as AES and leaks to untrusted third parties. -
. . . . or network communication RX651
................................................................................................................. SIS | ez e S e DES without imposing any additional load  products with Support
384KB o ) Claw ) on the CPU. This is ideal for equipment for Encryption plrpony
C mxesr )| (C mxesr )| C _Rxe3mT ) |
.......................................................................................................................................................................................... . that processes personal information or RX631/RX63N: AES il
P P _ RXGAM: AES/DES/SHATTRNG e 0 o '
255 ot )| C mear )| C_meesr_) requires enhanced security. RX651/RX65N: AES/TRNG/TDES/ infvren'lcation. RAM -
Corer ) | Cmxsr ) Crezr ) | C_rezr ) SHA/RSA o —
(rxaar )L C omxaar )| C masr ) (C mxec ) | C _Rmxes ) ry—
( maar )| C st )| C st ) (C w6 ) | C _mx66 ) Secure storage of personal A
128KB or confidential information
C mezr )| C mxezr ) C mxezr )| C mxezr ) in on-chip memory or
( mxsr ) [ mx23r )| ( Rx23T ) external memory ;
S L L e e Headquarters
64KB (C mezr )| C _mxezr )
IS D e S U RO EORSURURURON AURUURURUORNY NSRS ‘
s
e [ e = A R B FR e e B e
48-pin 52-pin 64-pin 64-pin 80-pin 80-pin 100-pin 112-pin 120-pin 144-pin
TxTmm 10x10mm 10x10mm 14x14mm 12x12mm 14x14mm 14x14mm 20x20mm 16x16mm 20x20mm
0.65mm pitch 0.8mm pitch 0.65mm pitch 0.65mm pitch

Note: When not otherwise indicated, the package pin pitch is 0.5mm
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RX200 Series Features

High-performance
32-bit RX CPU
Up to 4.33 CoreMark/MHz

DSP and FPU with
improved processing capacity

Low power consumption

Numerous peripheral functions

Safety functions

RX200 Series Lineup

0.12mA/MHz (operation)
0.8pA (standby)

Superior power efficiency through intermittent
operation

Communication, touch, motors,
analog, 5V interface

Simplified support for system control, motor
control, and loT

Security

Simplified support for safety standards
Protection against threats such as viruses

Main Applications of RX200 Series
Consumer devices (battery drive) Healthcare devices

Digital cameras
Gadgets

Wearable devices
Blood sugar gauges

v

Industrial Electric home appliances

Power meters
Pressure, temperature,
and flow volume meters Inverters

*E

Air conditioners
Refrigerators
Washing machines

.
[ |
.!

RX24U 256KB to 512KB
OE - e
o
B o s o
RX24T 128KB to 512KB
BE T avoss
o
0 oo |0 Jsotoy fncns
RX23T 64KB to 128KB ty
EE | veow
o
128KB to 512KB
EE hess st ostbane | SoM | Maorconvl | Enenpion
128KB to 256KB
o
)
U 0 Sl ncons
RX210 ~ 64KBto IMB
: \a . 16Vto55V
— 7
A B ‘ max 32MHz Safety functions
32KB to 256KB
\E . 162Vto55V
— 7
RX21A B G ELY Safety functions
256KB to 512KB
EB 1.8V to 3.6V AYAID
o

G A 0

Touch

Connectivity functions

efficient/battery
drive

o

ASSPs for
motor control

Note: 1. The RXv2 CPU care has advanced performance features such as a DSP.

UG

Hardware Security
support for h
safety functions unctions

Numbers indicate RAM size (KB) ®=RX231  ®=RX230 =RX23T @=RX24U @ =RX24T @=RX210 @=RX220 @=RX21A
ROM
96 96 96 96
1MB ) ) )
96 9% 9% 96
768KB () () ()
64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64
512KB [ B [} [ ] [ ) ( X ]
64 64 64 64 64 64 64 2 2 64 64 32 64 64 64 64 64 64 64 64
384KB ) [ ) o0
32 32 32 16 32 32 16 32 16 32 16 32 32 32 32 32 32 16 32 32 32 32 16 32 16 2 3 32 32 2 R 32 32 32 16 32 2 %R 32
6B 9@ @0 | 00 0000000 00 () (X ) (]
128KB 32 32 12 20 8 32 32 12 16 20 8 % 20 32 32 32 3 8 20 32 2 12 8 20 16 32 32 32 2 32 32 32 32 20 8 20 20 20
00000 OG00OOO [ X ] 00000 O 0O [ ] [ J (J [ J
16 16 16
96KB ® ®
64KB 500 5 o0 e o | o | @ )
32KB ® ® ®
Pin count 48-pin 64-pin 80-pin 100-pin 144-pin  52-pin 64-pin  80-pin 48-pin 64-pin  64-pin 100-pin 145-pin 100-pin 69-pin
Package LFQFP LFQFP LFQFP LFQFP LFQFP LaFP LaFP LaFP HWQFN  HWOQFN ~ WFLGA TFLGA TFLGA TFLGA WFBGA
Pitch (mm) 0.5 05 0.5 05 05 0.65 08 0.65 05 05 05 05 05 0.65 0.4
Size (mm) <7 10x10 12x12 14x14 20x20 10x10 14x14  14x14 x1 9x9 5x5 5.5%5.5 x7 Tx7 3.91x4.26

Excellent Balance of Low Power Consumption and High Performance

Excellent Balance of Low Power Consumption (0.12 to 0.2 mA/MHz)
and High Performance (3.08 to 4.33 CoreMark/MHz)

Power
consumption

Processing
performance

® During operation = RXv2 core

0.12 to 0.2mA/MHz 4.16 CoreMark/MHz
® During standby with RAM = RXv1 core

contents retained 0.8uA*' 3.08 CoreMark/MHz
= Fast recovery = DSP/FPU instruction

Min. 5us*! extension*!

Note: 1. Example of RX231, details of other products differ.

Numerous Peripheral Functions

Equipped with functions suitable for capacitive touch, communication, and
motor control applications. In addition to support for control and
manipulation, implementation of loT capabilities is simplified.

Motor control

Capacitive

Wireless communication module
(Wi-Fi, etc.)

Wide Voltage Range

The RX200 can operate at the high speed of 20MHz even when the power
supply voltage is as low as 1.62V, providing a 10% margin in systems
designed for 1.8V. It also supports 5V operation in applications such as
electric home appliances and industrial equipment.

RX200 Operating Voltage and Frequency

6

Support for 5V 2.7t0 5.5V 54MHz

power supply

required by electric 5 RX231 ) RX210 ) B RX600 J
g sl Some products
equipment 4

Voltage (V)

w

RX600 )

,,,,,, 27t055V 50MHz |

Shutoff 1.62v # 1.810 5.5V 32MHz

voltage of PRy ol .
two dry cell 1.62 t0 5.5V 20MHz

batteries

0 10 20 30 40 50 60 70 80 90 100
Frequency (MHz)

[18105.5v 8MHz | | 24t05.5v 16MHz |

Robust Security

The RX231 is a general-purpose microcontroller that is equipped with a
Trusted Secure IP module offering robust security. This module protects the
encryption engine and encryption key from unauthorized access. The
encryption key, which is the most important element in the encryption
process, is linked to a unique ID and stored in a safe and undecipherable
format in the flash memory.

RX231
general-purpose microcontroller
with Trusted Secure IP

Functions of AES encryption engine
= Key length:
128 bits/256 bits
= Encryption modes used:
Encryption/decryption:
ECB, CBC, GCM
Tampering detection:
CMAC

Trusted
Secure IP ‘-|-' Flash memory

Encryption key Key generation
AES oneryption information

engine Unique ID
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RX100 Series Lineup

. . ©=RX110 @=RX111 @=RX113  @=RX130
] ] ] The microcontrollers in the RX100 ROM
High-performance Ultralow power consumption Numerous peripheral functions Excellent . . 768KB
32-hit RX CPU 0.1mA/MHz (operation) LCD, capacitive touch, . Series range from products with only 512KB ® [ X )] ® o000 ) ) ° (X}
: cost/performance ratio .
3.08 CoreMark/MHz 0.35pA (standby) 5V interface 36 pins and 8KB of memory to 384KB ° X ° YY)} ° ° ° o0
i i 256KB
High performance CPU for Contributes to energy efficiency and Simplifies support for healthcare, On-chip peripheral functions reduce prOdUCtS Wlth 100 pms and 512KB 128KB ® : ® ® : : PY : ® : :: ® : ° : : : :
low power consumption through longer battery life. industrial sensors, and home appliances. BOM cost . .
intermittent operation of memory. They are available in 96KB (N J [ N J [ N J [ X J [ N J
. N . compact LGA and QFN packages B | o e o0 000 o000 | ©0 (00 0 o000 [
Main Applications of RX100 Series P ) p. .g 26 | ee oo o6 o oo o6 oo
. : , . . that are suitable for applications
Consumer devices (battery drive) Healthcare Electric home appliances Industrial h health devi 16KB LN ) LN ) oo [ X ) [ N ] LX) o0
Sensor hubs Healthcare devices, Cooking appliances, Power meters, detectors such as healthcare devices, 8B t t
(smartphones, game consoles, PCs, tablets), wearable devices water heaters (smoke detectors, etc.), wearable devices’ and Pin count 36-pin 40-pin 48-pin 48-pin 64-pin 64-pin 64-pin 80-pin 100-pin 100-pin
digital cameras, digital camcorders pressure gauges, thermostats . . . Package WFLGA HWQFN HWQFN LFQFP WFLGA LFQFP LQFP LFQFP TFLGA LFQFP
communication eqmpment. Pitch (mm) 05 05 05 05 05 0.5 08 05 0.65 05
Size (mm) 4x4 6x6 Ix7 Ix7 5x5 10x10 14x14 12x12 Ix7 14x14

HE (0@ B a

RX100 Series Specifications

© Common specifications

Low power

RX110 Group RX111 Group

USB 32MHz

Entry-level,
32MHz

RX113 Group
LCD Capacitive touch
USB 32MHz

RX130 Group
Capacitive touch
32MHz

Power Consumption Among the Lowest in the Industry

Ultralow current consumption during standby and during operation

Standby current: 0.35pA
Normal operation current: 0.1mA/MHz
Recovery time: 4.8us

Essential Peripheral Functions for Measuring

Equipment and Household Appliances

® |ntegrates peripheral functions suitable for measuring equipment and
household appliances, such as capacitive touch/LCD, communication, and

12-bit ADC.

= Support for applications ranging from system control in household appliances

Operating current: 0.1mA/MHz M Operating 181036V 1810 3.6V 181036V 181055V Low-Power Timer (LPT) for Reduced Standby Current During . i : ! .
voltage ) ; or industrial equipment to user interfaces for wet environments.
_ Intermittent Operation
Software standby current: 0.35uA B On-chi
memoty LSO HLY RO PICDEHE BLERDEHEE = |PT generates wakeup events to recover from standby mode. D Water heaters - e
Deep sleep mode: 2.3uA - . ; : ; RX130 Control panels for |
o T Ty~ o rp— purren.t can be tran.snmned to standby state in standby periods during - et enyronmants R
intermittent operation. * Capacitive [
Safety functions touch ; E
CPU i WPincount | 36-pin to 64-pin 36-pin to 64-pin 64-pinto 100-pin  48-pin to 100-pin Current Reduced current * 5V operation
—— Data operation circuit (DOC) Without LPT during LPT standby -
3.08 CoreMark/MHz RAM tester B Conmurication | SCI x 3 channels SCI x 3 channels SCI x 8channels | | SCIx 7 channels Sleep Healthcare
Clock frequency accuracy With LPT
measurement circuit (CAC) RIIC x 1 channel RIIC x 1 channel RIIC x 1 channel RIIC x 1 channel 0.74pA%
System frequency error detection Standby Sl Siiliy Time RX113
Data transfer controller (DTC) o ] RSPI x 1 channel RSPI x 1 channel RSPI x 1 channel RSPI x 1 channel System state  Standby Operation Standby Operation Standby « USB
Oscillation:stop detection . Notes: 1. Current value during all-peripheral operation at 32MHz on the RX130 e CD/SSI
Interrupt controller (ICU) - USB2.0 (H/F/OTG)  USB2.0 (H/F/OTG) “i?EJStf.fn"ﬁTn' sigral 2. Current valug including LPT operating current (0.37y14) on the RX130. « Capacitive Contraldisplay devices
. . . touch
Power-on reset [POR), independant watchdog tmer $S1 % 1 channel Current Consumption Comparison (RAM Contents Retained, Standby) « 12-hit ADC
voltage detection circuit (LVD)
o o
" MTU2 (16-bit 3-phase  MTU2 (16-bit 3-phase  MTU2 (16-bit 3-phase
Clock I Timers L < GHETITA S motor) x 6 channels  motor) x 6 channels  motor) x 6 channels
ocks
- - - A i CMT (16-bit) CMT (16-bit) CMT (16-bit) CMP (16-bit) - i f
High-speed on-chip oscillator el x 2 channels x 2 channels x 4 channels x 2 channels 1.62uA 1L10uA RX111 Measuring equipment Home appliances
Event link controller (ELC)* TR (8-bit) TVIR (8-bi) 07uA s 0.35pA —
Low-speed on-chip oscillator (peripheral startup without OYATe e OViTe - - [ © 4mm square
an interrupt) Ci i i C i Ci i C RX111 compact package
LPT (16-bit) LPT (16-bit) A B C D E * USB
Main clock generator x 1 channel x 1 channel

Multifunction pin controller

(MPC) 5 )
(pin assignment selection function) M Analog 12:bit A/D, 1.0us 12bitAD, 1.0us  12bitA/D, 1.0ps  12-bit A/D, 1.0s Superior Cost/Performance Ratio

Sub-controllers for

RX110 office

Sub-clock generator Portable products

e
. ‘:p‘,
Note: 1. Not available on RX110 Temperature Temp Temp Temperature - . ® 4mm square G I ;
sensor sensor sensor sensor Performance reduced to cut power consumption and lower costs. compact package -
Specifications differ according to product number. m | H ~ H H ; . :t_/
— - e, Lineup |pcludes Iqw cost prodgcts with low pin count and small ROM capacity. o Simple —
= |ntegration of peripheral functions reduces BOM cost.
Comparator Comparator Y
Integration of Peripheral Functions for Reduced Cost . . ey
— Functions and Lineup Selected for Enhanced Flexibility
LIV : 40 seg. )
mii[face x 4 com. Level shifter RX100
Capacitive touch Capacitive touch IC POR/LVD Reset IC Notes: 1. The 5V-tolerant ports of Functions Lineup
x 12 channels x 36 channels 5o, v o] e the RX110, RX111, and Package with
I/F eC0MDALICTONT RX113 are compatible 0.8mm %in pitch
. . RTC The RX130 has a ’
e masinun oo 5 - S—
sensor emperature Sei‘zsor rg::;rgtao‘r voltage of 5.5V, so all its 12-bit ADC/DAC 36-pin to 100-pin
EEPROM E2 data flash ports are compatible.
On-chip oscillator ! - f e ot LCD / capacitive touch ROM 8KB to 512KB
3. Comparison with
v Renesas system product. USB 4mm square package

@ Reduced system cost
@ Up to 1/3*3 smaller mounting area
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RX71M Group

240MHz Operation, Fastest in the RX Family, and 4MB On-Chip Flash Memory: The RX Flagship Product

The RX71M Group’s maximum operating frequency of 240MHz is twice that of the RX600 Series, making possible solid real-time performance
suitable for industrial applications. A cache (AFU) optimized for flash memory enables access speeds equivalent to 240MHz, so the full potential
of the CPU can be extracted. Up to 4MB of flash memory and 552KB of SRAM are available to accommodate the rapidly expanding code and
work area requirements of loT network control applications, and the like. AES, DES, SHA, and RNG functions are provided to protect data on the
network, and the Trusted Memory function protects code located in a special area of the on-chip flash memory from unauthorized access. This
makes it easier to build a secure system. Peripheral functions include Ethernet MAC with IEEE 1588 support, intelligent multifunction timers
(MTU3 and GPT) suitable for motor control, and SD host interface enabling high-speed communication for SD card applications. In addition, for
the first time in the RX Family USB High-Speed (Host/Function/OTG) support is provided. Package pin counts range from 100 to 177 pins,
providing support for a broad range of applications not limited to the industrial field.

RX71M Group Block Diagram

Flash: 4MB

Floating point unit

RX 32-bit CPU
(v2 Core: enhanced DSP and FPU) 1044 CoreMark@240MHz

SRAM (with parity): 512KB
ECC RAM: 32KB
Standby RAM: 8KB

E2 data flash: 64KB

DSP instructions

Register-indirect MAC (80-bit result)

Register-direct MAC (72-bit result)
32-bit barrel shifter

Data transfer controller Multifunction timer

Ethernet controller

16 levels, 16 pins. 16-bit x 4 channels

EXDMA controller pulse unit: x 2 channels
x 2 channels 16-bit x 8 channels, !
DMA controller 32-bit x 1 channel SR
x 8 channels = - control
e USB 2.0
Interrupt controller: PWM timer:

Timer pulse unit:
16-bit x 6 channels

Clock oscillator

Programmable
pulse generator

P igh-sp
on-chip oscillator

Power-on reset

Voltage detection circuit 8:bit timer x4 channels

Event link controller

Compare match timer
16-bit x 4 channels
32-bit x 2 channels

12-bit A/D x 29 channels

21 chaljnels + 8 channels) Real-time clock

sample-and-hold of
3 channels

12-bit D/A
x 2 channels

Temperature sensor

Note: Maximum specifications for the group are listed above.

High-Speed Host/
Function module
USB 2.0
Full-Speed Host/
Function module

CAN x 3 channels

I2C bus interface
x 2 channels

Serial communication
interface x 13 channels
(4 channels with FIFO)

Encryption modules:
AES, DES, SHA, RNG

Memory protection unit

Register write
protection unit

Clock frequency accuracy
measurement circuit

CRC calculator

Data operation circuit

Serial peripheral interface
x 2 channels

Quad serial
peripheral interface

SD host interface

14-bit watchdog timer

14-bit independent
watchdog timer

MMC host interface

Serial sound interface

Image capture
Parallel data capture unit

Industrial Robot: Application Example

= (CPU performance for realizing multi-axis control

= High-speed flash memory for real-time performance
= Many timers and analog functions to control a variety of motors

©)

ASIC

Easy external
expansion via
bus connection

@)

* Multi-axis feedback control and synchronized

operation (PWM output, encoder input, analog input)

Motor Timer
12-bit ADC

RX71M

FPU, DSP
High-speed flash memory

Specified value
RS 232C
IEEE1588
Ethernet

Position
information
sensor input

RX71M Group Memory/Package Options

Flash I Encryption functions, SDHI
RAM No encryption functions, SDHI
E2 data flash I Encryption functions, no SDHI

R5F571Mxxxxx No encryption functions, no SDHI
A (See below for portion represented by xxxx.) Encryption functions: AES, DES, SHA, RNG

4096KB | " ppFP LDDLJ LDDFB LDDLK LDDFC LDDBG LDDLC

gl W Lcore BN Lcou B ccors R Ccou R Loorc [ Lcosc JBAl Looic

3%&3 JDDFP | JDDLJ | JDDFB : JDDLK : JDDFC  JDDBG : JDDLC

Gl | Jcore B JcoL) R Jcors [N JGoLk IR Joorc [ JGDBG [ JGDLC |

2560KB
512KB

CICH W Geore [ GeoL) B Gaors R GaoLk B Gaorc R GGDBG [ GGDLC |

Zg;lgﬁg FDDFP FDDLJ FDDFB FDDLK FDDFC FDDBG FDDLC

64KB
FCDLC

Pin count 100-pin 100-pin 144-pin 145-pin 176-pin 176-pin 177-pin

Package LFQFP TFLGA LFQFP TFLGA LFQFP LFBGA TFLGA
Pitch (mm) 0.5 0.65 0.5 0.5 0.5 0.8 0.5
Size (mm) 14x14 <7 20x20 <7 24x24 13x13 8x8

Example Applications Supporting loT and Industry 4.0

The RX71M Group is built around the RXv2 and when operating at 240MHz
delivers twice the processing performance of the RX600 Series. Its on-chip
peripheral functions are more powerful than those of the RX600 Series and
include USB High Speed support as a new feature. A high level of compatibility is
maintained with the RX64M in particular, so hardware and software resources
developed for the RX64M can be reused. This makes it easy to quickly develop
new product versions matched to specific performance ranges.

High-speed network in
large-scale factory

Factory network

Larger scale,
faster

Reuse of resources
Making an existing factory network larger in scale and faster

32-33

RX65N Group and RX651 Group

Next-Generation Mainstream RX Microcontrollers with RXv2 Core, Large-Capacity RAM, and Enhanced Connectivity

® A next-generation MCU that implements Roots of Trust (RoT) to strengthen the security of loT edge devices
New “Trusted Secure IP” and “Area Protection” functionality support encryption of communication data based on AES, etc., and protection of encryption
keys. User programs stored in the on-chip memory are protected against tampering by third parties. This constitutes Roots of Trust (RoT) implementation

to protect loT edge devices.

= Single-chip solution combining graphic LCD controller, large-capacity SRAM, and HMI functionality ideal for loT endpoints
Functionality necessary for affordably priced color TFT LCD image display on a single chip. Separate internal buses for the SRAM for graphic data and
regular SRAM boost efficiency of CPU access and display data transfers. 2D imaging engine for TFT LCD graphics is not limited to simple geometric
shapes such as lines, triangles, and circles but supports geometry for all sorts of objects.

= Flash memory functionality to assure safe and secure firmware updates

Area protection prevents unintended overwriting of data. Trusted Secure IP detects attempts to modify programs. Dual bank functionality allows one
program to run while another in the other bank is being updated. Cumbersome address management is unnecessary.

RX65N/RX651 Group Product Block Diagram

RXv2 32-hit CPU
Code flash memory: 2MB 120MHz
Dual bank

Floating point unit
(1MB + 1MB)

DSP instructions
Register-indirect MAC (80-bit result)
Register-direct MAC (72-bit result)
32-bit barrel shifter

SRAM: 640KB
(256KB -+ 384KB)
Standby RAM: 8KB

Data flash: 32KB

Communication functions | Encryption and safety functions
—
Multifunction timer RX65N RX651 Trusted Secure IP
Data transfer controller 3”':"; e controller AES/DES/RSA/ECC/
EXDMA controller x 1 channel SHA/TRNG
x 2 channels A 7 v
Timer pulse unit (TPU): USB 2.0 Full Speed .
DMA controller 16-bit x 6 channels Host/Function module TG ey G
x 8 channels

Programmable pulse

Area protection
generator (PPG) CAN x 2 channels p

Interrupt controller:
16 levels, 16 pins

IC bus interface

8-bit timer (TMR) Memory protection unit

Clock oscillator 4 channels x 3 channels
. PLL (1MB x 2 channels) - -
High-speed on-ch_lp nsc_lllator 16-bit timer (CMT) = = Hegls\gr wite
Low-speed on-chip oscillator T D = Serial communication protection unit

P interface x 13 channels
Power-on reset SZ-hn;lm:r (WfMT) (with FIFO x 2 channels) Clock frequency accuracy
Voltage detection circuit HAGIRTEE circuit
Serial peripheral
interface x 3 channels

Real-time clock

Event link controller Calendar function

.|

12-bit A/D converter
x 29 channels
(21 channels + 8 channels)

CRC calculator

Quad serial peripheral

interface x 1 channel Data operation circuit

Image capture

Parallel data capture unit SD host interface
x 1 channel x 1 channel

SD slave interface

x 2 channels MMC host interface
Graphic LCD controller x 1 channel

14-bit watchdog timer
x 1 channel

14-bit independent watchdog
timer x 1 channel

Temperature sensor

20 rendering engine

Note: 1. Maximum specifications for the group are listed above.
2. Items printed in blue are not implemented on code flash
memory is less than 1.0MB products.

Hardware Implementation of Root of Trust Technologies Essential to Security
1. Trusted Secure IP to prevent leaking of “encryption keys”
2. "Area protection” to prevent modification of “authentication program”

Dedicated IP providing robust Area protection

protection of “encryption keys” protects the

ﬁ authentication
Fast processing by encryption 7 program itself against
engine incorporated in IP S modification.

Trusted
Secure IP

Encryption engine:
AES, DES, RSA, SHA, TRNG

Area protection
Authentication program

Graphic LCD Controller (GLCDC) Support for TFT LCD Add-on,
Enabling Max. WQVGA (480 x 272), 16-Bit Display Resolutions
Support for single-chip configuration using large-capacity SRAM as a display
buffer. On-chip 2D rendering
engine enables sophisticated GUI
rendering with low CPU load.

RX65N/RX651 TFTLCD

256KB + 384KB
SRAM

WQVGA -
AT 772 pixels

480 pixels

Tools providing powerful support for GUI development
® (Ul editing tools: Available from Renesas partner vendors
A wealth of API functions that make GUI editing a breeze
® | CD adjustment tool: QE for Display
Adjust timing and other settings while viewing the results on the LCD screen.

RX65N/RX651 Group Memory/Package Options

Flash I Encryption functions (Trusted Secure IP), SD function
as No encryption functions (Trusted Secure IP), SD function
RAM I Encryption functions (AES, RNG), SD function

E2 data flash  RSF565Nxxxxx No encryption functions (AES, RNG), SD function

RSF565 1ok . I Encryption functions (AES, RNG), no SD function
A\ (See below for portion represented by xxxx.) No encryption funcions (AES, RNG), no SD function
EHDFP EHDLJ EHDFB EHDLK O | EEd ; ENW
Zgigﬁg EDDFP EDDLJ EDDFB EDDLK EDDFC EDDBG : EDDLC
32KB
CHDFP CHDLJ CHDFB CHDLK CHDFC N cHDBG [l CHDLC
122352 CDDFP  CDDLJ | CDDFB : CDDLK : CDDFC | CDDBG . CDDLC
32KB
N
New functions including security,
1024KB HMI, and dual bank flash
256KB
0KkB
768KB
256KB
0KkB
TADFP TADLJ TADFB TADLK Improved performance and functions
| i e S T compared with RX63x Group -
4FDFP 4FDLJ 4FDFB 4FDLK
;égﬁg 4BDFP 4BDLJ 4BDFB 4BDLK
ocg || IEEIER 4EDLJ 4EDFB 4EDLK
4ADFP 4ADLJ 4ADFB 4ADLK
»

Pin count 100-pin 100-pin 144-pin 145-pin 176-pin 176-pin 177-pin7

Package LQFP LGA LaFP TFLGA LOFP LFBGA TFLGA
Pitch (mm) 0.5 0.65 0.5 05 0.5 0.8 0.5
Size (mm) 14x14 %7 20%20 %7 24x24 13x13 9x9

Dual Bank Functionality

The dual bank functionality supports switching of
the startup bank.

CPU

One program can run while another in the other
bank is being updated. The two banks can be Code flash

switched following the update. .
Codeflash  bank 1
Also, program overwrite and run addresses are memory
. . bank 0
fixed. Cumbersome address management is )
Switchable
unnecessary. run areas

Usage Example
= Asingle-chip solution that ensures safe and secure firmware updates through a
combination of Trusted Secure IP, area protection, and dual bank functionality

Distribution of

i firmware update

Secure communication
' for data protection

_m—
- | Dual bank functionality for

== simple firmware updating
==

protection detect viruses and
prevent infected software
from running.

Trusted Secure IP and area l é
t

B
LD
Example applications

Industrial system controllers Smart meter communication units HVAC controllers
Printer system controllers Industrial inverter controllers etc.
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RX64M Group
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RX631 Group and RX63N Group

RXv2 Core for High Performance (120MHz Operation) and Low Power Consumption, Large-Capacity Flash Memory Up to 4MB

The RX64M Group occupies the highest position in the RX600 Series. Like the RX651 and RX65N Groups it is built around the RXv2 core running
at 120MHz, but it offers beefed up real-time performance for industrial applications. It has up to 4MB of ROM supporting no-wait access at
120MHz, alongside 552KB of RAM for use as a work area. Like the RX71M Group it supports a wide variety of interfaces. Ethernet, USB 2.0 Full
Speed, and SDHI are implemented on-chip as network interfaces with other devices, and QSPI and SDRAM interfaces are provided for external
I/0. These peripheral functions and the large-capacity on-chip memory provide on a single chip the means to boost product functions, store
middleware or drivers, or network with other devices. In addition, the on-chip hardware encryption engine with support for AES, DES, and SHA,
and the 12-bit A/D and D/A converters, provide additional flexibility. Package pin counts range from 100 to 177 pins, providing support for a
wide range of applications not limited to the industrial field or network devices.

RX64M Group Block Diagram RX64M Group Memory/Package Options

RX 32-bit CPU
(v2 Core: enhanced DSP and FPU) 546 CoreMark@120MHz ;l:;:

DSP instructions E2 data flash

Register-indirect MAC (80-bit result)
Register-direct MAC (72-bit result)

I Encryption engine, SDHI
No encryption engine, SDHI

[ | Encryption engine, no SDHI
No encryption engine, no SDHI

Zero-wait flash: 4MB

R5F564Mxxxx
(See below for portion represented by xxxx.)

SRAM (with parity): 512KB
ECC RAM: 32KB
Standby RAM: 8KB

32-bit barrel shifter LHDFP

=
==
=]
=
=
=
==
=
s
o
=
=
=
(==}
@
—
==
=)
=
=

LHDLJ LHDFB
4096KB | | ppFp LDDLJ LDDFB LDDLK LDDFC LDDBG LDDLC

E2 data flash 64KB

Extending the RX621/RX62N Lineup to Provide Enhanced Security, Image Capture, Etc.

The RX631 and RX63N Groups are available in an extensive range of package options to match the scale of each customer’s system. Standard

functions such as 12-bit A/D converter, timers for motor applications, SCI, RSPI, I?C, CAN, and safety functions are joined by improved

connectivity functions such as Ethernet and USB with Host capability. Additional specialized features are available, including CMOS camera

support for sensing and image display and security (hardware AES encryption). Product versions with support for high-temperature operation

(105°C) are also available.

Applications: Copiers, audio components, large-scale systems, machine tools, security systems, POS terminals, HEMS, gateway devices, human
sensors, monitor cameras, building interior sensors, etc.

RX631/RX63N Group Block Diagram RX631/RX63N Group (Products Supporting Operation at 85°C) Memory/Package Options

. Flash R5F563Nxxxx (See below for portion represented by xxxx.)
RX 32-bit CPU v i B CAN, DEU, no PDC
165DMIPS@100MHz EZdataﬂashA R5F5631xxxx (See below for portion represented by xxxx.) 8 CAN, no DEU, no PDC
2MB I CAN, no PDC

512KB
Encrypion and saftyfuntions el Lcore I LcoLs [N Lcors [N Leouk N Leorc [ Lo [ Leoic
Data transfer controller Multifunction Ethernet controller Encryption functions: LCDFP LCDLJ LCDFB LCDLK LCDFC LCDBG LcoLe
EXDMA controller timer pulse unit: x 2 channels AES,DES, SHA.RNG  § ) i i o h s
X 2 channels. 16-bit x 8 channels, \EEE 1588 time ) i
OV contoler it i [ Memary protection unit Juprp [ JHDLY Jvors | JrpLk [ Jorc JHE JtosG [ JHDLC
X
General-purpose T e SU72KB | " yppFp | JDDLJ | JDDFB | JDDLK | JDDFC | JDDBG :  JDDLC
Interrupt controller: PWM timer: usB2.0 | ylreg 512KB
e, B 16.bit & channels Ll wite protection gakp | NEREER JGDLJ JGDFB JcoLk JHA Jeorc [N Jcnsc [N Jooic
Clock oscilator e D EEnEE Clock frequency JCDFP JeoLy JCDFB JCDLK JCDFC JCDBG JCDLC
PLL 16-bit x 6 channels accuracy Y i i i _ i _i____i____._
Low-sp igh-sp CAN x 3 channels measurement circuit
an-chip oscillator . IS HDFP A oL N Ghors N cHoLk I chorc [N chosc JHE GHDLC
—
e p— (XIS VG bus nterfece OO | GoofP © GDDLJ | GDDFB | GDDLK : GDDFC | GDDBG | GDDLC
Valtage detection circuit it imer 4 channels PST—— 14-bit watchdog timer LGNl coorP B GooLs N copre [N coolk [ coorc JHM GGpac [N GGDLc
B interface = GCDFP 6CDL GCDFB : GCDLK : GCDFC : GCDBG : GCDLC
Compare match timer x 13 channels 14-bit independent
16-bit x 4 channels (4 channels with FIFO) B R [ e e e e S S

32:bit 2 channel TSNS WOl -oi> B rio B erors [ Fiouc R Fiorc JH Fivsc [ Fibic
L Realtime cock e Image capture sikp | | FDDFP FDDLJ FDDFB FDDLK : FDDFC | FDDBG :  FDDLC
I CImE 3G T Parale data capture unit el W reore [ reoLs N reors [ reoik B Feorc [N roosc [ Feoic
T FCDFP FCDL FCDFB FCDLK FCDFC : FCDBG : FCDLC
3 channels SD host interface
™ - Pin count  100-pin 100-pin 144-pin 145-pin 176-pin 176-pin 177-pin
TN A T MIMC host interface Package  LFQFP TFLGA LFQFP TFLGA LFOFP LFBGA TFLGA
Pitch (mm) 0.5 065 05 05 05 08 05
T . .
A OEIT Serial sound interface Size (mm)  14x14 7 20x20 Ix7 24x24 13x13 8x8

Note: Maximum specifications for the group are listed above.

Zero-Wait Flash Memory for Excellent Real-Time Performance

Program read time

Example Applications Supporting loT and Industry 4.0

= With the advance of Industry 4.0 and the Internet of Things (loT), industrial
devices that once operated independently now require network connectivity.

= Network connectivity means more storage capacity is needed for middleware
and drivers, and CPU loads increase.

= Numerous peripheral functions, up to 4MB of ROM, and a high-speed CPU
make it possible to easily boost the performance of existing systems and add
network connectivity within the factory and in other locations.

The high-speed flash with 120MHz
access eliminates the need for
cache memory, assuring high CPU
performance at all times.

Cache miss

Big
hit from cache miss

Time [ns]

High-speed flash
eliminates need
for cache!

Cache hit

RX64M Competing product
CPU: 120MHz CPU: 120MHz
Flash: 120MHz Flash: 24MHz

Standalone Factory network

General-Purpose Inverter: Application Example
High-speed RXv2 core and 120MHz zero-wait flash memory for agile real-time control

EIEIEIEIEIEIEE EE ’ Improved

Display block key input performance from
4 seia, 6PI0 _ . * existing system,
RXGAM 120MHz RXv2 core i“a"c’r‘]‘l’:;"gﬂc',“] L'S“S‘ ?
1

network support
Large-capacity, high-speed program updating)
flash memory and RAM

125D
Motor control '3 channels simultaneaus
timer sampleand hold
PWM output * * Analog input

Power block (IGBT, IPM) — —}@Zﬂ

Power supply
J

[ ]
v

Zero-wait flash: 2MB 5 " " " DEU,
32-bit floating point unit 256KB M No CAN, no DEU, no PDC
DSP instructions 3248
SIE A Register-indirect MAC (80-bit result] 2MB
S e KDDFP KDDFB KDDFC
Register-direct MAC (48-bit result) 192KB [EEER [T ] [TnET ]
E2 data flash: 32KB S2K8
ata fash: 32-bit barrel shifter M8
[ eoorP | eoo [ E0DFB Jfl EODLK [ EODFC | EDDBG || EDDLC |
ggig
Communication functions 158
Data transfer controller Multifunction timer RX631 RXB3N 256KB RX631 only RX631 only
EXDMA controller pulse unit: 32KB
x 2 channels 16-bit x 6 channels Eth‘en}let 1.5MB
DMA controller controller .
e e e 12%: RX631 only RX631 only
16-bit x 12 channels USB 2.0 Full-Speed
Interupt contrllr: . " flosufinciion mochla oot
16 levels, 16 pins rogrammable USB 2.0 Full-Speed | ocorr | ocow JH ocors I ocoik JE ocorc [ ocosc I ocoic |
pulse generator Function module 32kB
CIUCkaEi”amr 8-bi 4 ch: | CAN x 3 ch: | 1024K8 | vhoep | YHDFB YHDEC
-bit timer x 4 channels x 3 channels 256KB | viiors | [ vinrc |
Low-speed/high-speed : 39KB [ voorp ] [ vDDrB | [ voorc |
on-chip oscillator Compare match timer IC bus interface 1024KB
16-bit x 4 channels x 4 channels 192KB WHDFP WHDFB WHDFC
Power-on reset - — K8
Voltage detection circuit Rk Serial f:utmr;lumcatlon
interface 1024KB
x 13 channels 128KB
. . Serial peripheral 32KB
{251 A/Dx 21 shamnol Encryption and safety functions interface 268K8
CDItAD x 21 channels e e x 3 channels 128K8
10-bit A/D x 8 channels 32KB
14-bit watchdog timer Image capture 512KB 8SDFB 8SDLK 8SDFC 83DBG 8SDLC
10-bit D/A x 2 channels 128(64)KB RX631 only
T 14-bit independent Parallel data capture unit 32KB"
emperature sensor watchdog timer (RX631 only) 384KB | 703 [l 7sDik [ 7sFc [ 7spBG [l 7SDLC |
; ) 128(64)kB 7DDFC 7DDBG 7DDLC
Note: Maximum specifications for the group are listed above 32K
256KB | 6snik |
28(64)KB
32KB"
ROMLESS
128KB
0KB
Pincount  48-pin 64-pin 64-pin 100-pin 100-pin 144-pin 145-pin 176-pin 176-pin 177-pin >
Package LFQFP LFQFP TFLGA LFQFP TFLGA LFQFP TFLGA LFQFP LFBGA TFLGA
Pitch (mm) 05 05 0.65 05 0.65 05 05 05 08 05

Notes: Refer to the group lineup at the end of this catalog for products supporting operation at 105°C
1. The RAM size of the R5F5631Pxxxx, R5F5631Nxxxx, and R5F5631Mxxxx is 64KB

Support for Large-Scale Solutions

Ethernet * Applications
*0S
1’C * Middleware
© Drivers
: scl

Application Example: Entry/Exit Control System
RX63N

. EXDMAC RX CPU
— 100MHz
DMA transfer

SCI x 13 channels
12C x 4 channels
RSPI x 2 channels

I 5 External bus: 8-, 16-, or 32-bit,

< > 50MH
Entry/exit 3 3 g
card reader ASIC SDRAM

Enhanced Functions and Reduced Component Count
(+ simple I?C, simple SPI)

CAN x 3 channels
12-bit and 10-bit A/D

P Large memory capacity
(ROM/RAM/EEPROM)

1

POR/LVD
RX63N

« Temperature sensor

Enhanced functions

Large-capacity flash memory
(max. 2MB) provides support
USB for large-scale solutions.

1un02 Jusuodwod paanpay

« RT
(operating on dedicated power supply)

SDRAM (SRAM)

u —> USB memory (maintenance)
Full Spee nels

Ethernet MAC x 1 channel &» Diﬂ Eg“tm' room

CAN x 3 channels

E2 data flash: 32KB

LCD —> Peripheral device
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RX621 Group and RX62N Group RX634 Group

100MHz High-Speed Operation and Connectivity Functions Such as Ethernet and USB Host

Max. Operating Frequency of 54MHz, Equipped with HDMI-CEC and Remote Control Reception Functions for Linking

with Electric Home Appliances

The RX621 and RX62N Groups combine 100MHz high-speed operation with enhanced communication functions. Ethernet and CAN

are joined by two USB 2.0 Host/Function controller circuits. Also integrated into the single chip are peripheral functions including multifunction The RX634 Group supports operation at both 3.3V and 5V, and the maximum operating frequency is 54MHz. The RX634 Group dispenses with
timers (MTUZ: 2 units), 10-bit or 12-bit A/D converter, and DMA controller. Up to 512KB of flash memory and 96KB of RAM are available, in some functions of the RX630 Group, such as CAN, USB, and RTC, and instead provides HDMI-CEC, which is essential for digital electric home
addition to 32KB of flash memory for data storage. Package pin counts range from 85 to 176 pins. appliances, and remote control reception. The RX634's on-chip HDMI-CEC module can operate more quickly than a software HDMI-CEC
Applications: Inverters, AC servos, robots, NC machine tools, sequencers, measuring devices, POS peripheral devices, printers, etc. implementation, making this microcontroller ideal for multimedia devices.
RX634 Group Block Diagram RX634 Group Memory/Package Options
RX621/RX62N GI’OUp Block Diagram RX621/RX62N Group MemOTY/PaCkage Options RX 32-bit CPU Flash m Power supply voltage: 4V to 5.5V
RX 32-bit CPU I RX62N/EtherC, USB Zero-wait flash: 2MB LU Ry (HS5FESaf‘XXXfXX d by xxxe.) = Poverupplyloe 70
ll R5F562Nxxxxx ! ero-wait tash: _bi i i i ee below for portion represented by xxxx.
Zero-wait flash: 512KB 32.bit floating point unit RAM A R5F5621000x B RX621/USB, CAN SRAM: 128KB : DSP instructions . VB
: " Data flash (See below for portion represented by xxxx.) Register-indirect MAC (80-bit result)
SRAM: 96KB o ELTLENTE Register-direct MAC (48-bit result) 128KB
: Register-indirect MAC (80-bit result) E2 data flash: 32KB 32-bit barrel shifter 32KB
Register-direct MAC (48-bit result)
Data flash: 32KB 32-bit barrel shift S12K8
S 3 P 3 Data transfer controller Multifunction IC bus interface 128KB
Timers Communication functions DMA Il : ; 32KB
RX621 RX62N RX621 RX62N controller timer pulse unit: x 3 channels
Data transfer controller . L Interrupt controller: 16-bit x 6 channels 5 -
Multifunction timer Ethemet P | Serial communication
DA conler s it cotoler e 16levels 13 pins ——— intertace -
16-bit x 12 channels 64KB Clock ;fflllamr 16-bit x 6 channel: x 13 channels 128KB
Int t 8 K 32KB N .
16l 16 pins Progranmable HostFocton e — Progranmabe Sare pariphral a2k
cl : pulse generator x 2 channels Voltage detection circuit [ AT ntertace
lock x 2 channels P>
PLL 8-bit timer x 4 channels Clock frequency 8-bit timer x 4 ch Pin count e
3 CAN 256KB accuracy measurement circuit In cou -pin
Power-on reset Compare match timer - Compare match timer Package LFQFP
Voltage detection circuit % l?it < & channels 64KB Event link controller 16-bit x 4 channels Pitch (mm) 05
f C bus i 32KB i HDMI (CEC -
I isz'Zr'.r;t:rﬁ;e Data operation circuit ) § transmitjrec(eive ::ircuit Size (mm) 20x20
8-bit watchdog timer 14-bit watchdog timer
Serial communication interface > 14-bit independent R_em(;te cont_ml
12-bit A/D x 8 channels™! 14-bit independent Blchannel Pin count 85-pin 100-pin 144-pin 145-pin 176-pin ~Dit independen S Gl )
10-bit A/D x 8 channels™ watchdog timer X0 crames Package  TFLGA LFQFP LFOFP TFLGA LFBGA 12-bit A/D x 16 channel watchdog timer function(HGA)
S — - Serial peripheral interface Pitch (mm) 0.65 05 0.5 0.65 08 Simultaneous
-bit D/A x 2 channels Real-time clock x 2 channels Size (mm) Ix7 14x14 20x20 9x9 13x13 sample-and-hold of 3 channels
Note: 1. 10-bit A/D converter and 12-bit A/D converter cannot be used simultaneously. I 10-bit D/A x 2 channels
Note: Maximum specifications for the group are listed above
Integrated Communication Functions for Single-Chip Control LCD Direct Drive Using EXDMAC
For application Excellent Extensibility from Other RX Family Products Product Lineup with Large-Capacity Flash Memory (2MB) for
Data RX62N * Tasmissonof Combines the pin assignments of the RX210 with the peripheral functions of the System Migration/Succession, 3V/5V Compatibility
transmission/ measurement data : . .
| reception > 'l?g;ﬁ;";f:;‘;"g’;’:‘;‘;‘t'g" . RX630 to provide an easy upgrade path. Covers the top memory capacities of Slimmed-down upset of RX630
“«—
Memory card —— | )] RX210 products features 3V/5V support
d Ethernet =) = Veification Flash
,,,,,,,,,,,,,,,, TFT-LCD (QVGA) 7]
LCD direct drive
1024 | ===
Sp | m— 100MHz
Application Example: Single-Chip Implementation of Motor Inverter Control and Ethernet, CAN, and USB Connectivity RX210 S
Pin assignments Functions WO -
3V
RX CPU
Current detection > ST 100MHz im o W
6-phase PWM output

48 64 80 100 144 Pin count

Peripheral device

USB 2.0
Hardware HDMI-CEC and Remote Control Reception Function RX634 Applications

2 —> EEPROM . L
3-phase RAM: 9 é;% 11%?1 ® 1.4mA in communication standby state Digital multimedia devices Industrial equipment Electric home appliances (white goods)
inverter motor Error detection signal > “ . SCl 5¢ch <—> Sub-microcontroller, etc. = Ability to select low-speed mode when in communication-ready state
External bus (8-, 16-, or 32-bit) 3 = Power consumption of only 1.45mA Reduced standby power consumption p—
External bus: 50MHz ‘ e
3 3 (Typ8mA) - .
ASIC SDRAM  — ] e
(Typ1.4mA) (Typ1.45mA)
Communication Communication-ready Communication-ready

standby state state (low-speed mode) state (hiah-speed mode)
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RX630 Group RX610 Group

Extending the Memory and Package Options of the RX610 Group and Adding Enhanced Peripheral Functions such as High Operating Speed (100MHz), Large Memory Capacity, High-Speed A/D On-Chip: The First General-Purpose RX Product

USB and 12-Bit A/D

The RX610 Group combines 100MHz high-speed operation and large on-chip memory capacity. Basic functions such as timers and

The RX630 Group is available in small to large flash memory capacities and packages with low to high pin counts to meet the requirements of a communication functions are joined by four independent A/D converter units supporting conversion speeds up to 0.8us. The maximum memory
broad range of embedded devices. All product versions have E2 data flash supporting 100,000 erase/programming cycles. The many peripheral capacity is 2MB of flash and 128KB of RAM. In addition, there is 32KB of flash memory for data storage. The ability to configure a system
functions include timers, USB 2.0 Function module, serial communication interface, I2C bus interface, CAN, 10-bit and 12-bit A/D converters, without the need for peripheral memory or other external devices helps reduce costs overall.
and 10-bit D/A converter. These are enhanced with increased channel counts and improved functionality. Other functions such as RTC with time Applications: Copiers, laser printers, industrial equipment
stamping, temperature sensor, independent WDT, and POR/LVD help reduce the need for external components. Product versions with support
for high-temperature operation (105°C) are also available. RX610 Group Block Diagram RX610 Group Memory/Package Options
Applications: Copiers, printers, audio components, large-scale systems, vending machines, machine tools, etc. RX 32-bit CPU ;'m A R5F6510x00x (See below for portion represented by xxcx) 4010 85°C
—20t0 85°C
Zero-wait flash: 2MB 32-bit loating point unit Data flash ¢
RX roup Block Diagram RX roup (Products Supportin ration at 85°C) Memory/Packa tions : URIP kLo 2MB
630 G oup bloc agra 630 G oup ( odue S pporting Ope 8 C) emo y/ chage Op 0 EECLTERE Register-indirect MAC (80-bit result) 128KB
Flash Register-direct MAC (48-bit result) 32KB SVNFP 8WNBG
Zero-wait flash: 2MB 32-bit floating point unit a‘i as ] [ NoCAN
: Register-indirect MAC (80-bitresulty '@ ¢~~~ &~ T oo oo oo oo T T T e T T e e Data transfer P bl 12C bus interf
i Register-direct MAC (48-bit result) e controller B 2 chammels. 9K TUNEP QUNEG
E2dEh i 32-bit barrel shifter 32K8 EDDFP EDDFB EDDLK EDDFC EDDBG EDDLC DMA TR o ————
fffffffffffffffffffffffffffffffffffffffffffffff Interrupt controller: x 4 channels interface 1MB 6VDFP 6WDBG
Data transfer controller i e ity 200 32KB DDDFP DDDFB DDDLK DDDFC DDDBG DDDLC Clock oscillator 16-bit x 4 channels
DMA controller timer pulse unit: Full-Speed 8 T P i i bR R PLL
16-bit x 6 channels Function module MB 16-bit timer
Interrupt ’ Timer pulse unit: 96KB x 12 channels 768K8
16 levels, 16 pins e W CAN x 3 channels K8 BDDFP BDDFB BDDLK BDDFC BDDBG BODLC Analoy 8.bit 1268
e rerweeerenny [N E ittt St il Sl Sl Sl 10-bit AID G D 32KB 4VNFP 4WNBG
PLL Programmable us | 768KB x 4 channels:
Low-speed/high-speed pulse generator x 4 channels 96KB 4 on-chip circuits
e i T e e——— 22KB ADDFP ADDFB ADDLK ADDFC ADDBG ADDLC oA Pin count 144-pin 176-pin
Powerioniraser x 4 channels inteface - -y - "F- - C& oo TE TR 2 channels ) Package LFaFP LFBGA
Voltage detection circuit Compare match timer x 13 channel 5;[2&2 Plst_Ch (mm) 205 2 [1]38 3
I—— 16-bit x 4 channels Serial peripheral 52k | | 8DDFN 80DFP | | BDDLA izo (mm) x X
o I e e R S e R
12-bit A/D x 21 channel watchdog timer HYGIEMTES 384KB
14-bit independent ggg 7DDFN 7DDFP 7DDLA ) . - -
10-bit A/D x 8 chennels watchii fimer > Large-Capacity Flash Memory: 2MB High-Speed A/D Converter Capable of Simultaneous Conversion on
Pin count 80-pi 100-pi 100-pi 144-pi 145-pi 176-pi 176-pi 177-pi . . . . .
10-bit D/A x 2 channels Real-time clock Pockege  LFOFP e Fore THen Forp een Tron The on-chip flash memary can store drivers and middleware, eliminating the need 4 Channels
Pitch (mm) 05 05 0.5 05 05 05 08 05
Temperature sensor Size (mm) 12x12 14x14 5.5x5.5 20x20 Ix7 2424 13x13 8x8 for external flash memory. Timer“
Note: Refer to the group lineup at the end of this catalog for products supporting operation at 105°C. Can be eliminated Compare match
. |
RX610 flash memory: 2MB ) ﬂammy RX610 S
. . . . R .A ] ] A/D trigger
Extensive Lineup and Many Peripheral Functions Enhanced Functions and Reduced Component Count Communication device driver «— [ Simulaneous A conversion_g
ommunication device A/D - unit 0 A/D conversion ‘__/0\
Pulse output ' Enhanced functions Reduced component count Analog device driver on 4 channels
*** SCI x 13 channels P Large memory capacity PN 210 device /\/r\
) SB (+ simple I°C, simple SPI) (ROM/RAM/EEPROM) DSP driver . ST
(flash memory A/D converter unit 2 \/
bomnded <y programming) USB 2.0 Function - POR/LVD Middl S
con)mu;ication ) External 1/0 e WM
interface  Gu—) ' e External bus

. - RTC (operating on
12-bit and 10-bit A/D « i
 Range from low to high pin counts dedicated power supply)
* Extensive memory options

« Timers ideal for mechanical control

Sensor input

Application Example: Block Diagram of Laser Printer/Copier Mechanism Control Block

RX610

Block Diagram of Audio System Using RX630: Application Example Sensors AD e

| s el pm—n
. 263

USBZOFullSpeed [ 7S
DMAC/DTC

AAAA AAAA

Sensors —~—> 10-bit/12-bit A/D Data flash: 32KB _
. 1/0 ports/
Key input — externalﬁnterrupts Flash: 2MB 1F0T RAM: 128KB CMT (used by 0S)
SCI Memory, .
Communication with ¢ N > SCI x 13 channels, _ —— - ch‘:p «—> Stepping motor
mechanisms RSPI x 3 channels E2 data flash: 32KB RIZC 4ch External bus (8- or 16-bit) I

TPU/MTU2 RAM: 128KB (used by 0S)

External bus (8-, 16-, or 32-bit), 25MHz I EEPROM I
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RX63T Group RX62T Group and RX62G Group

On-Chip Peripheral Functions Ideal for Motor Control or Digital Power Control

Peripheral Functions Ideal for Motor Control or Digital Power Control, and Enhanced Safety Functions

The RX63T Group offers more package pin count and memory options, and better safety functions, than the RX62T Group. In addition, it provides The RX62T and RX62G Groups comprise general-purpose microcontrollers operating at up to 100MHz that are ideal for motor control or inverter
a PWM delayed generation function (max. resolution: 312.5 ps), digital power supply controller (DPC), and many safety functions on-chip. In control. On-chip functions such as multifunction timers (MTU3 and GPT), high-speed 10-bit A/D converter, and 12-bit A/D converter simplify
addition to motor control or inverter control, it is ideal for digital power supply and solar power supply applications. motor control. In addition, the RX62G has a PWM delayed generation function (min. resolution: 312.5ps) that is ideal for digital power supply
The maximum on-chip memory capacity is 512KB of flash memory and 48KB of RAM, supplemented by up to 32KB of E2 data flash. Package pin and solar power supply applications. These microcontrollers also support the IEC 60730 safety standard for electric home appliances. The
counts range from 48 to 144 pins, and product versions supporting high-temperature operation (105°C) are available. maximum on-chip memory capacity is 256KB of flash memory and 16KB of RAM, supplemented by up to 32KB of flash memory for data storage.
Applications: Office equipment/consumer devices: electric home appliances (white goods); industrial equipment: general-purpose inverters, AC Package pin counts range from 64 to 112 pins, and product versions supporting high-temperature operation (105°C) are available.
servos, machine tools, sequencers, digital power supplies, solar power supplies Applications: Office equipment/consumer devices: electric home appliances (white goods); industrial equipment: general-purpose inverters, AC
servos, machine tools, PLCs, digital power supplies, solar power supplies
RX63T Group Block Diagram RX63T Group (Products Supporting Operation at 85°C) Memory/Package Options
i . 5, CAN H . . o .
m(m\gmzpsh.%%m T T——r— = St RX62T/RX62G Group Block Diagram RX62T/RX62G Group (Products Supporting Operation at 85°C) Memory/Package Options
Zero-wait flash: 512KB 32-bit floating point unit E2 data flash B 3.3V, no CAN RX 32-bit CPU I rxeaT sv, CaN [ RG2T 5, no CAN [ RXG2T 3V, no CAN
e RX62T RX626G GSDMIPS@I00MH: s S ﬂ) nxsz]rsv, no CAN I RX62T 3V, no CAN I RX626 5V, no CAN
. | XXXXX (See below for portion representes XXXX.)
SRAM: 48K Rogisterindrect MAC 804t resul) 5120 Zoro-wat flash: 256KB SIS o A i (5o o o o e s
Register-direct MAC (48-bit result) 39K8 EEE [ EoofH | DSP instructions Data flash
E2 data flash: 32KB 32-it barrel shiter SRR IEC Registe-ndirect MAC (B0 bt resuly
Fogster oo MAE (49 et
Data flash: 32KB -bi i 256KB
et 3 ——— 6
Data rarster Multfunction S snced 35%3 System Timers Communication functions sKe
controller simer pulse it Host/Function madl [ sysem | _ T | YU | U
DMA controller 16-bit x 8 channol ost/ “"CT'U" module 32K Sea——— RX62T RX62G RX62T  RX62G
el B I°C bus interface Multifuncion O i
16 levels, 6 pins PWM timer: 2 RS Interrupt controller: timer pulse unit: Tor0
; 5 T Serial commuricaton L 1601t 8 channe —_—
Clock oscillator T — interface 256KB Clock oscillator General-purpose LIN oK@
16:it x 4 channels x5 channels e PLL PUWM timer:
ol 16:-4it x 4 channels G bus i e
Voltage detection 14-bit Serial peripheral Power-on reset I°C bus interface
circuit*! hdog timer interface 64KB Voltage detection circuit Compare match timer: =
Digital power supply A A FAGIEITES 8K e Ehannls eral
Control functional unit rtimer CAN ASES N — interface 64KB
A | 6BoFk B 6BOFM B  6BOFF |
i it watchdog timer e et o® 6BDFK 6BDFM BBDFF
s 12:bit A/D 8 channels 14-bit independent Serial peripheral 88
a8 [2on-hip circuts| indeper (ElI TR
12-bit A/D x 8 channels 8K : : _ _ , — el Lol g timer interface _ >
Simultaneous Pin count 48-pin 64-pin 100-pin 112-pin 120-pin 144-pin et i o 8 et Pin count 64-pin 64-pin 80-pin 100-pin 112-pin
sample-and-hold of _Pal:kage LFQFP LFQFP LFQFP LaFP LFQFP LFQFP Programmable gain amolifior Package LOFP LOFP LOFP LFQFP LOFP
3 channels Pl;ch (mm) 05 05 05 0.65 05 05 g 9 p! Pitch (mm) 08 05 065 05 065
10-bit A/D x 20 channels Notes: Maximum specifications for the group are listed above ize (mm) < 10-10 1l 20x20 16x16 2020 10-bit A/D x 12 channels Size (mm) 14x14 10x10 14x14 14x14 20x20
10-bit D/A x 2 channels K ﬁrvﬂgrbe‘e only on product versions with pin counts 100 Note: Refer to the group lineup at the end of this catalog for products supporting operation at 105°C. Note: Refer to the group lineup at the end of this catalog for products supporting operation at 105°C.
MTU3: Complementary PWM Mode with Low Software Load Application Example: Single-Chip Control of IH Cooking Heater (2 Burners) High-Functionality 12-Bit A/D Converter Reduction of Peripheral Components
Buffer register enhancements make it easy to generate PWM output at 10ns Block diagram of IH 2-burner cooking heater system Two systems for one-shunt control, two systems for three-shunt control, and
resolution using triangle waves. PEC contial block” ability to combine one- and three-shunt control On-chip peripheral
PWM waveform generation at 10ns resolution using older product ] T Simultaneous sample and hold on seven channels using two 12-bit A/D units plus I 2 D)
(MTU2S) RX63T (MTU3) BCR1GCM-12LA 4 mu'anBrT:nrx p g p system cost down.
o i T o o N =l T Gl e AR
Up-down/buffer register Double Up buffer register )< IX == =
4 T buffering

vy

target

L T T Mol
S : i cr . 3 S/H for 3-shunt control Double data registers for 1-shunt control

i P Down buffrregister "I, Rpatie . —— Curentsensor T 125t Sooe Simutaneoss  AGGOOODARAS )
nterrupt . el Op-amp: — ADunits  Programmable gain amplifier e ) 4 .  chd E i

Up Dy PS25xx unif - s Easy continuous
Resslliony CILTES e i “‘;‘:‘;‘a'e LD g0 corerete guw" i) i A SR | Phgtgﬂogl‘llgle' B 8 ] Jleay sinalcfSioputs +| Data register A } A/D conversion on
Tcount _ 10ns setting | setting Control | P WM output at e e i v PS9506 HEOFADEK cho 7 @"—' Data register B_| § same channel
—l' e (ooftwarel} [software) 10ns resolution m : @} 1 T

N . s
i using half the L ] =
A A e L e s " G Kl g | :
cr £ = g d ) . )
+ ; Note 1. PFC: Power Factor m @@ |} Cumentsensor 2 T SIH = g é CMP: Comparator PGA: Programmable gain amplifier
: P Correction e Op-amp - ch3
Compare : : g 48 L FCCorkic] HA1630xcx pPC358 ch3
atch =1 N/ | i \/ Note 2. PWM: Pulse Width W vortor convl e Temperature sensor = © ata register
register T @ T T H « Temperature control -
| T vt = ; Fomeeeee Moddaton - Gcior < Comparatar
: : : : PWM i _Interrupts not needed due to infproved buffets ¢ Note 3. ADC: Analog to Digital RX62T/RX62G/RX63T
M1 L L M L Converter

Note 4. POR: Power On Reset

Application Example: Single-Chip Control of Air Conditioner Qutdoor Unit
Improved Safety Functions

RX-T63 Group microcontrollers incorporate hardware that supports the IEC 60730 safety standard for electric home appliances (white goods).
IEC 60730 item Hardware support

RX62T1/62G

Flash: 256KB

Outdoor temperature
RX CPU 100MHz Single-precision FPU it
10-bit A/D Sensor information Bus "m4|tagg

Notes: 1. Clock generation circuit/oscillation-stop detection

Clock monitoring Impl ion in hard of oscillation stop monitoring*! and frequency error monitoring function* control register (OSTDCR]: Detects when 12-hit A/D (PGA, CMP) Current detection )
oscillation by the main clock oscillator stops 12-bit A/D (PGA, CMP) Conpleneary PAM mde it 3-phase inverter
o ) o : . ) : . 2. GPT/LOCO count function: Monitors the main Can be eliminated thank: AL ' b
Monitoring of interrupt handling Implementation in hardware of independent watchdog timer*® (WDT with dedicated 0CO) that is unaffected by the system clock clock period using the watchdog timer's o ;_eclrm;";al‘ea thanks MTU3 (100MH2) — ff“e
— —) | ],
dedicated low-speed on-chip oscillator. N E— erter control) L

w

Independent watchdog timer (IWDT): Counts

> SCI (with noise canceller) | POE3 f————————— [ Shuntrosisr Compressor
: icati L Error detection signal . . moto
using the watchdog timer's dedicated low-speed Communication 3-phase inverter v

p with indoor unit Complementary PWM mode
on-chip oscillator.

i X with low software load
~ —
. Port register (PORT): Read register that reflects Wq Power-on reset POR MTU3 (100MHz) — ﬁiavt:r >
the pin states. Ll Low-voltage detection circuit LVD (inverter control) —

Can be eliminated thanks
12-bit A/D/self-diagnostic mode: Self-diagnostics to on-chip POR and LVD. Independent WDT (WDT with on-chip oscillator) POE3 S Erordetectonsignal | *“";"““: ok Fan motor
onverter block

Implementation in hardware of cyclic redundancy check (CRC) calculator for improved serial lication quality

~

Monitoring of
flash memory contents
1/0 port monitoring
A/D converter monitoring

Implementation in hardware of CRC calculator for checking of memory contents

fope]

Improved quality of
external communication

o

Implementation in hardware of function for reading pin state** of output ports

o

using VREFHO x 0, x 1/2, and x 1. 6
10-bit A/D/A/D self-diagnostic register @ 12C,RSPI,CAN,LIN I/F GPT (100MHz) (software PFC control) dr?vt:r —

Implementation in hardware of self-test function*® *¢ employing internal reference level (ADDIAGR): Self-diagnostics using x 0, > 1/2, Can be eliminated thanks CMT,WDT,DTC etc. POE3 * ror detection signal

‘to on-chip independent WDT
and x 1 (IEC 60730 support).

=
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RX24T Group and RX24U Group

32-bit microcontrollers with 80MHz RXv2 core, three high-precision 12-bit A/D converters, and PGA, enabling

RX23T Group

Microcontrollers for Inverter Control with FPU, 5V Power Supply, Highly Accurate 12-Bit A/D, and Functions Inherited from RX62T
simultaneous control of two inverters

The RX23T Group of 32-bit microcontrollers are based on the RX62T Group and optimized for single-inverter control. The CPU is the RXv2 core,
with enhanced DSP and FPU modules, and low-power-consumption technology provides an excellent balance between performance and power
efficiency. It delivers fast floating-point arithmetic operations and high-precision processing needed for inverter control. The power supply and
peripheral I/0 operate at 5V, as required in the inverter control field, providing improved noise tolerance and enabling easy reuse of existing
design assets. The RX23T Group maintains a high level of pin and function compatibility with the earlier RX62T Group to allow for easy migration.

The RX24T Group and RX24U Group comprise 32-bit microcontrollers that are capable of controlling two inverters at the same time. The RXv2 CPU core with enhanced
DSP and FPU operates at 80MHz, twice the maximum speed of RX23T Group microcontrollers. This enables the high-speed floating-point operations required for inverter
control and ensures high-precision processing. The supported power supply voltage range is from 2.7V to 5.5V, and timer and analog functions specifically designed for
timer control are provided. Of these, the 12-bit A/D converter can be configured as a single unit that can simultaneously detect three shunt currents and supports
simultaneous sample and hold functionality on three channels. When configured as two units, it can be used as a programmable gain amplifier (one unit with three
channels and one unit with one channel) for amplifying inverter shunt currents. The RX24U Group has a differential programmable amplifier capable of signal
amplification while eliminating the ground noise generated by inverter control systems. The RX24T Group provides a high level of pin and function compatibility with the
RX62T Group to allow for easy migration.

RX23T Group Block Diagram RX23T Group Memory/Package Options

[ Products supporting operation at 105°C

RX 32-hit CPU

: Flash [ Prod i tion at 85°C
. - (v2 Core: enhanced DSP and FPU) 40MHz A R5F523Txxxxx roducts supporting operation at
. RAM
RX24T/RX24U Group Block Diagram RX24T/RX24U Group Memory/Package Options Flash: 128KB Floating point unit (FPU) {See below for portion represented by xcxx)
. - - - o DSP instructions e
| Flash - R5F524Txxxxx (See below for portion represented by xxxx.) Products supporting operation at 85°C b :
(v2 Core: 222,35 Dbsl,,tagﬁ,l,{” 80MHz RAM A I R5524Uscn (See below for porti ) . o SR A Register-indirect MAC (80-bit result) 128KB 5AGFL H 5AGFD
portion represented by xxxx.) Products supporting operation at 85°C Register-direct MAC (72-bit result :
Flash: 512KB Floating point unit (FPU) E2dataflash | T egister-direct MAC (72:bit resul) 12K8 5ADFL : 5ADFD
32-bit barrel shifter :
DSP instructions 512KB [
SEALEEZKE Register-indirect MAC (80-bit result) 328 EADFP EADFP EADFB D e — - 64KB 3AGFL 3AGFD
Register-direct MAC (72-bit result x 2) LU D N B S S Communication functions 12(B SADL : SADTD
Data flash: 8KB 32-bit barrel shifter 380KB Interrupt controller: Multifulnctioq timer IC bus interface :
16 levels, 7 pi pulse unit: x 1 channel
32KB CADFP CADFP CADFB e LIPTE 16-bit x 6 channel Pin count 48-pin 52-pin
Communication functions 8KB Clock oscillator - Serial communication interface Package LFQFP LQFP
e T e e PLL Compare match timer: 2 eI "
Data transfer controller Multifunction timer I’C bus interface 256KB ermesraiig e 16-bit x 4 channel P'st.Ch E"‘m; [7)-57 ?-05510
it: 1 ch: | : : : ize (mm
Interrupt controller: 1G_b?tu:<s%2?1lathne|s x 1 channe 32KB BADFP BADFP BADFB on-chip oscillator 8-bit timer: Serial peripheral interface * *
16 levels, 9 pins Serial communication 8KB T — 8-bit x 4 channels x 1 channel
b imer: inteface B - -F- - i oo i o s s s e e - . - . -
Clock oscillator (et U (L e P i Voltage detection circuit - : Comparison of Execution Cycle Performance and Code Size With
PLL 16-bit x 4 channels 256KB Safety functions Memory protection N
Low-speed/high-speed - Serial peripheral interf 16KB AADFM AADFN AADFF AADFP " L and Without FPU
on-chip oscillator Compare match timer eial peripheral interface 8kB DOC (RAM test assist) Memory protection unit
—— 16-bit x 4 channel L I 12-bit A/D x 10 channels A/D self-diagnostics, Note: Compalrisofn wnh) earlier Renesas product (comparison of performance with and without FPU using Renesas motor
ion circui i disconnection detection control software )
Voltage detection circuit o CAN x 1 channel 128KB Simultaneous I With FPU
8-bit timer x 8 channels x 12&2 8ADFM 8ADFN 8ADFF 8ADFP ple-and-hold of 3 ct | - ] s Without FPU
; . ) - - - - —> @ 3 channel Frequency accuracy check Execution cycle Code size
12-bit A/DO x 5 channels Safety functions Memory protection Pin count 64-pin 80-pin 80-pin 100-pin 144-pin o - " - performance
Differential programmable™" DOC (RAM test assist) Memory protection unit Package  LFOFP LFOFP LoFP LFOFP LFOFP - 239 ' ' ' 345 '
gain amplifier x 1 channel Pitch (mm) 0.5 05 0.65 05 0.5 CRC calculation circuit ' P o ' ! ! ! !
12-bit A/D1 x 5 channels Independent Size (mm)  10x10 12x12 14x14 1x14 20x20 _ <« > — >
Simultaneous watchdog timer Note: Maximum specifications for the group are listed above. w ) [~ 497,
sample-and-hold of 3 channels . . . \ 1 1 \ \ i i i i |
Differential programmable*! Frequency accuracy check Notes: Maximum specifications for the Advanced 12-Bit A/D Converter with Simultaneous Sample and . . ) . ) . ) . . ! ' ! ! ! ! ! ! !
gain amplifier x 1 channel group are listed above Hold on Th Ch I Floating point arithmetic unit (FPU) for dramatically better floating-point operation performance 0 500 000 1500 0 100 200 300 400 500
12-bit A/D2 x 12 channell Oscillation-stop detection 1. The programmable gain olao ree anneis . o o oycle byte
I x 12 channels amplifer of the RX24T Group ; | 1. ® Improved accuracy and substantially reduced processing time in motor control applications
Comparator x 4 channels CRC calculation circuit is the single-end type. This advanced A/D convgrter can ?OntrF)l two motors at On'ce' = Smaller code size, for operation using smaller ROM size
D selfdiagnastics, 2. The sfema\cfu:m:lec;Tuon Sample and hold function allowing simultaneous sampling on three channels = No need for bothersome scaling when performing fixed-point calculations Scaling Unnecessary with FPU
disconnection detection ‘[?:gur;izs”m‘r:“hame‘s = PGA for current detection using shunt resistors = Improved program readability, easier maintenance, and substantially reduced development
time Without FPU With FPU
12-bit . . . . . r_L = 0.0009447 *1099511627776: [*mtr_L = 0.0009447%/
i 1 i = AD RXv2 core (high-performance CPU core) for faster operation completion without raising the i -
igrating from Earlier Products —- Unito gh-p! P P 9 intlg: floatlq
X . . . frequency int Omega: float Omega:
Pin and function compatible with RX62T RX62T 1-shunt ) - ) ) ) . ) int Vet Scaling float Vd
G | current detection 2. Higher efficiency for frequency used instruction codes and improved pipeline processing, i
roup: resulting in better operation performance per unit of frequency (among the best in the industry /*Vd=Vd - (Omega* mtr_L *Ig) */ /*Vd=Vd - (Omega mtr_L *Iq)*/

—

3-shunt h-
current detection

R temp0 = (mtr_L*lq) >>31:
among embedded devices) tomp0 = (Omega *tempol) >=2:

- RX23T (RXv2 core): 166 CoreMark (when operating at 40MHz) Vd = Vd - temp0:

Processing is complex and difficult Processing is simple and easy
to understand. to understand.

Functions Suitable for Sensor-less Vector Control
3-channel sample and hold circuit, double trigger mode

/*Vd=Vd - (Omega*0.0009447*1q) :

High level of compatibility with pin )

assignments and functions of RX62T

Group simplifies migration! % L]
[]

12:bit CMP: Comparator
PGA: Programmable gain amplifier

S/H: Sample and hold circuit

PWM Qutput Forced Cutoff Circuit (POE)

Immediate sensing of abnormal inverter drive voltages and forced cutoff of
complementary PWM output used for inverter drive! Enables a failsafe system
without the need for external components!

Programmable Gain Amplifier with Differential Input:

Effects of Differential Input Functions Supporting the Realization of Safe and Reliable Products

ﬂ Disconnection detection function
Signal to be amplified Detection of disconnection of sensors, etc.
Sensor

@ Simul ling of 3 ct @ Conversion result register for single-shunt

current detection

Prevents system malfunctions from occurring.
Self-diagnostics

Signal source output

RXMCU Signal d ) . . Conversion start Single-shunt current
@j Ferars po— 1gnal source groun Self-diagnostics for detecting ADC faults Sample and hold circuit Trigger A 5 T R
=— PUM it ADC (A/D converter) Independent WDT z . :
AMAMAM AMAMAM AN : : : - g -
ulvlwl (g (MTU3/GPT) Support for system recovering using the independent WDT Sample and hold circuit = = Trigger B Single:shunt current
: . Analog F—> S detection register B
Dedicated 0CO in the event of a system error inputs & 2
Forced cutoff ircui =
circuit (POE) [ Serial communication CRC Sample and hold circuit s & —————————>»  Dataregister
jmar\mv;:‘en Amplification processing Serial communication error detection . ———————— > Dataregister
voltage detected Sianal T RAM DoC >
. o . e gnal source output amplified using .
Comparator Signal source output amplified without modification signal source ground as reference RAM fault detection function Data register
Analog i — W\ Oscillator circuit CAC
naloginput o W
O ircui Detection of system clock frequency errors . .
o AD Power supply circuit
© RN NP IV B INSI RS INS, Oscillation-stop detection circuit RX23T Group Appllcatlon Examples

POE: Port output enable

RX24T/RX24U Group Application Examples

Automatic switching to on-chip oscillator when
oscillation-stop detection occurs, enabling system recovery
'———> POR/LVD

Refrigerators il Washing machings IH caoking heaters il Office equipment Jill Industrial equipment

Amplification result

i
Washing machines Jll Air conditioners Jll Dishwashers 1H cooking heaters [l Office equipment [l Industrial equipment Signal containing noise is The d.ifferential bet.ween Power supply low voltage detection function . — —— S | —§ - I
. s i vesul e s S | === 000 _aa
== - [ — I modification, so noise and ground is amplified - :
e S = : g -mode noise i
- E =) I components are amplified. SD. CQmmun mode noise s
e | — _— = . eliminated.
.- —
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RX231 Group RX230 Group

32-Bit Microcontrollers with DSP/FPU and Low-Power Operation for Communication, Security, and Touch Applications

Highly Robust 32-bit Microcontrollers with 5V Power Supply Support, External Bus, and High-Sensitivity Capacitive Touch Functionality

The RX231 Group combines the RXv2 core with enhanced DSP/FPU and technology for low power consumption to provide an optimal balance
for high power efficiency. It can handle high-load processing such as digital filtering even in environments with low current supply capacity,
making it suitable for applications such as industrial sensors, measuring devices, and healthcare devices. SDHI, CAN, and USB communication
and security functions among the best in the industry simplify the task of supporting loT applications. High noise tolerance and support for
high-sensitivity capacitive touch sensors and 5V power supply make it possible to implement a robust user interface and system control using a
single chip, making the RX231 suitable as a controller for both industrial equipment and electric home appliances. High compatibility with the
earlier RX210 in both pin assignments and peripheral functions eases the migration process.

The RX230 Group is ideal for the home appliance and industrial fields, where 5V operation, external bus, and capacitive touch support are essential.
The CPU is the RXv2 core, with enhanced DSP and FPU modules, and low-power-consumption technology provides an excellent balance between
performance and power efficiency. This makes practical high-load processing such as digital filtering even with industrial sensors or measuring
devices with a small current supply capacity. In addition to the safety functions of earlier predicts, the RX230 Group provides enhanced RAM
protection for memory protection unit (MPU) support. A high level of pin and function compatibility with the earlier RX210 allows for easy migration.

RX230 Group Block Diagram RX230 Group Memory/Package Options

RX 32-bit CPU pon
RX231 Group Block Diagram UGz o anced DS/ d ERU S 8hH2 E2 data flash

R5F5230xxxxx (See below for portion represented by xxxx.)

RX231 Group Memory/Package Options

Flash: 256KB
o Floating point unit (FPU)
_hi [ can, TSIP, SDHI DSP instructions
_ RX 32-bit CPU . A SRAM: 32KB o ;
(v2 Core: enhanced DSP and FPU) 54MHz Flash REF523 Trooocx [ CAN, no TSIP, no SDHI Register-indirect MAC (80-bit result) 256KB
Flash: 512KB N ) y RAM . Register-direct MAC (72-bit result) 32KB
Floating point unit (FPU) (See below for portion represented by xxxx.) [ o CAN, no TSIP, no SDHI E2 data flash: 8KB 8KB
DSP instructions E2dataflsh | o ata flash: 3-bit barrel shifter
SEMEKE Register-indirect MAC (80-bit result) ” ”
E2 data flash: 8KB 32-bit barrel shifter E;ig SADFL SADNE 8ADFM 8ADND 8ADFP 8ADLA Data transfer controller Multifunction timer Serial sound interface 32K8
DMA x 4 channels pulse unit: x 1 channel 8KkB
. — " 8KB 16-bit x 6 channels H H H : : : [
Data anster controller Multtunction imer USB20RubSpeed | | o h b = (B Opite ABRITL et el Pincount 48 48-pin 64-pin 64-pin 84-pin 100-pin 100-pin
DMA x 4 channels pulse unit: Host/Function module ” ” Clock oscillator DIt b channels Package LFQFP HWQFN LFQFP HWQFN WFLGA LFQFP TFLGA
Interrupt controller: 16-bit x 6 channels Sy —— 28468 7BDFL 7BDNE 7BDFM 7BDND 7BDFP 7BDLA : Compare match timer: Serial communication interface Pitch (mm) 0.5 05 05 05 05 05 05
—p_gﬂlixeﬂl:nﬁlatlzf 1;1;;:?; p;lsﬁal:‘r:;s — P JADFL JADNE JADFM 7ADND 7ADFP JADLA lovz:uci?s/;'slgllm«:ed 16-bit x 4 channels x 7 channels Size (mm) Ix7 Ix7 10x10 9x9 5x5 14x14 55x5.5
PLL/USB dedicated PLL - x 1 channel*! 8KB 8-bit timer x 4 channels Serial peripheral interface Note: Refer to the group lineup at the end of this catalog for products supporting operation at 105°C.
Low-spe_ed/hig_h-speed C?Gmﬁ'a[e Tﬂl'l]:h “mle': Serial sound interface Voltazzm:ie;{glgti?: ?ircuit ¢ | liEne) o ’ o v o
on-chip oscillator -bit x 4 channels O e [ it A i e i it el - Real-time clock

Event link controller

IRIUEFID IR 8-bit timer x 4 channels I2C bus interface
Voltage detection circuit
x 1 channel

Memory protection

Low-power timer

5V + External Bus

N . E | bus interf . )
Event link controller Real-time clock Serial nomn;unhinatior interface zgg&g BADFL m 6ADFM 6ADND 6ADFP GADLA "'e’"am‘f;i"')"e ~ Henoryproteeon it S t for 16-bit ext | bus interf
x 7 channels upporttor To-pit external bus Interrace
B | b
S 8KB 6CDFL 6CDNE 6CDFM 6CDND 6CDLF 6CDFP 6CDLA

Safety functions

DOC (RAM test assist)

A/D self-diagnostics,
disconnection detection

Low-power timer

interface (16-bit} Serial peripheral interface
x 1 channel
Safety functions
Security functions/
memory protection 128KB

Support for 5V parallel bus such as older ASIC as well
Easy migration from M16C, H8, or RX200

12-bit A/D x 24 channels
12-bit D/C x 2 channels

Analog

12:bit A/D x 24 channels pUCRaNEstassh)

12:5it D/C x 2 channels ooy ot EE s o 32kB m m e A G s '"F""pe""e"‘ E ey
e I ndependen — "Pupmber 8KB Temperature sensor req.uen-cv accuracy ch-eck Proven
Temperature sensor atchdog timer generator (RNG)*! : = - Oscillation-stop detection
_I Frequency accuracy check T Pincount  4g.pin 48-pin 64-pin 64-pin 64-pin 100-pin 100-pin Usailinbouface CRC calculation circuit ASIC, etc.
User interface e e—- (TSIP-Lie) oo Lrarp HAOFN LrFp Hiorn W TFLGA
e CRC calculation circuit Memory protection urit Size (mm) 7,7 7 10x10 99 x5 1ax14 5.5%5.5 "
ote: Maximum specifications for the group are listed above
Notes: Maximum specifications for the group are listed above. Notes: ?e;eért?ﬂthemgﬁgg !zeﬂu;ztutheuinsdno}jltms catalog for products supporting operation at 105°C.
1. Not available on all product versions. pinp pp ngh POWer Efﬁciency Capacitive TOLICh
High Power Efficiency Communication Capacitive Touch = RXv2 core with enhanced DSP and FPU delivers twice the power efficiency in Support for capacitive touch sensors with sensitivity and noise tolerance among the best

processing such as digital filtering.

= Standby current with RAM and register contents retained is 0.8uA, among the best in
the industry.

® Fast recovery from the standby state in as little as 5us (when using LOCO at 4MHz).

in the industry

Operation possible with wood panels

® RXv2 core with enhanced DSP and FPU delivers twice
the power efficiency in processing such as digital
filtering.

= Standby current with RAM and register contents
retained is 0.8uA, among the best in the industry.

® Fast recovery from the standby state in as little as 5us
(when using LOCO at 4MHz).

A variety of communication functions for the age of loT.

: CAN RENESAS
N D —— RX231

usB Renesas
< > RX231

IR digal ier \A\
RXZ31 N2 core SDHI Renesas
Curent RX210 RXv1 core ~ m € > Rxz31
;J_T‘ ' m Wi-Fi/Wi-SUN/BLE

Time  Standby,_Operating,_ Standby, _ Operating __ Standby__Operating

Support for capacitive touch sensors with sensitivity and
noise tolerance among the best in the industry

Operation possible with wood panels [l Operation possible when wearing gloves

&

Capacitive touch examples
Whel

| o
”’

Operation possible when wearing gloves

IIR digital filter

RX230 RXv2 core

r RX210 RXv1 core

E —| E ] Slider

Time Standby  Operating Standby  Operating  Standby  Operating

I RX210 recovery time

Current

T RX210 recovery time
RX231 recovery time

eductonof o consumpion e
during standby recovery to )
approx. 1/20 previous level DGR Reduction of power
805 — By

|
BEoycles |

N ¢ Reducton of power . L . oo U seneny = 1,088 cycles RIQ30 recovery time L .
v | consumption b approx.1/2 Security Migration from Earlier Products appro. /20 previus leve — Migration from Earlier Products
?'ih Lﬂﬂm (s 5p) S85lcycles _ Reduction of power consumption

Trusted Secure IP for robust security

RX231 Group Application Examples

Healthcare devices [l Office equipment [l Industrial equipment

Prevention of
unauthorized access

= AES encryption engine

RX231 communication
security kit*' simplifies
implementation of security
features.

Same pin assignments as RX210
Same IP modules as RX210

Maintains compatibility
for easy migration

Reduction of power
consumption during

standby by approx. 1/2

(1.8uA— 0.8A)

by approx. 1/2

Same pin assignments and IP modules as RX210

EE——

Pin assignments Pin assignments
RENESAS ' RENESAS

— = Unique chip ID P
= i a Y- RX230 Group Application Examples Maintains
= Memory protection unit F RX230 o RX210
“ |:| = = I I yp RENESAS ENESAS compatibility
oo . = m. (MPU) RX231 RX210 Industrial equipment Office equipment Electric home appliances for easy
n 1 . .
Flash ID code protection " migration
Smart meters i ’ ‘ E Communication| Communication|
Note: 1. Refer to the Security Solutions page for details. - = I I X o
ol I — Vbatt and USB pins excluded
= - - pin xcluded

URBAANIS

Vbatt and USB pins excluded.
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RX220 Group RX21A Group

Slimmed Down Model with 32MHz Operation, Maintains Compatibility with More Powerful RX210 Group 50MHz Operation and Key Smart Meter Functions Such as AY A/D Converter and Encryption

The RX220 Group comprises the RX Family's entry-level power-efficient 32-bit microcontrollers. They deliver high performance of 50DMIPS at
32MHz and low power consumption at prices typical of 16-bit microcontrollers. Power consumption is less than half that of the RX210 Group in
the low-frequency range down to 8MHz when only the CPU is operating. RX220 Group microcontrollers are slimmed down versions of their
higher-end RX210 Group counterparts, and they provide a very high level of compatibility both in pin assignments and at the software level. This
greatly simplifies the process of upgrading products incorporating RX220 Group microcontrollers. Product versions with support for high-
temperature operation (105°C) are also available.

The RX21A Group of 32-bit microcontrollers provides key functions required by smart meters, including 24-bit AY A/D converter (SNDR = 85dB),
encryption engine, RTC, and IrDA. The lineup spans 12 product versions with a variety of options for number of Ay A/D converter channels,
flash memory capacity, and package type. This ensures support for a wide range of smart meters, from single-phase models mainly for home use
to three-phase models primarily for industrial applications. The high-performance RX CPU and large-capacity 512KB flash memory make the
RX21A Group suitable for general-purpose applications requiring high-resolution A/D conversion as well. Product versions with support for
high-temperature operation (105°C) are also available.

RX220 Group Block Diagram RX220 Group Memory/Package Options

RX21A Group Block Diagram RX21A Group Memory/Package Options

RX 32‘hjt CPU ;IZSMh A RX 32-bit CPU Flash A R5F521Axxxxx (See below for portion represented by xxxx.)
50DMIPS@32MHz R5F5220xxxxx (See below for portion represented by xxxx.) X ,It A
Zero-wait flash: 256KB — E2 data flash 78DMIPS@50MHz RAM
DSP instructions Zero-wait flash: 512KB . . E2 data flash
o oL DSP instructions
SRAM: 16KB e WAL (48t vt Register-indirect MAC (80-itresul) || [
- egister-direct -bit resu . | -
256KB p— p— p— p— SRAM: 64KB Register-direct MAC (48-bit result)
£2 data flash: 8KB 32-bit barel shifter 32K8 _ ) 512KB
8KB E2 data flash: 8KB 32-bit barrel shifter 64KB 8BDFM 8BDFN 8BDFP 8BDLJ
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 8KB
SN I e T T e |
ta t t ultifunction timer . -
’ aDl\r/"li:S ertcolr: o pulse unit: Fel e 8KB Data transfer Multifunction timer I’C bus interface
controrer 16-bit x 6 channels - — 8KB controller pulse unit: x 2 channels 384KB
Interrupt . Serial communication — p oo b DMA controller 16-bit x 6 channels Serial communication 64KB 7BDFM 7BDFN 7BDFP 7BDLJ
: 8-bit timer interface . 8KB
16 levels, 9 pins « 4 channels 5 channels 64KB Interrupt controller: 8-bit timer interface
Clock oscillator 8KB 3BDFL 3BDFM 3BDFK 3BDFP 16 levels, 9 pins x 4 channel x 5 channels
. Compare match timer: . . : i ioheral ® === F-—"""—"—"—"""“"F-"=—"="="=-"—"—"—"—"—"“/-"—-"——-"—"—-—-"—-~—-——"—-~d-—-"—-"—~—-—"——-—— - -
Low-speed/high-speed Serial heral interf 8KB ; Serial peripheral
Py 1 N S Low-speed/high-speed 16-hit x 4 h | x 2 channels 256K8
Power-on reset . Analo 3KB on-chip oscill 32KB 6BDFM 6BDFN 6BDFP 6BDLJ
Votage detection cicu ot " KB BDFL BDFM BDFK o e
ey Comparator 4 g [ g Power-on reset watchdog timer
Event link controller x 2 channels 8KB Voltage d fon circuit - Comp x 4 ch | >
Real-time clock - . 14-bit ) - - - -
Clock frequency accuracy 12-bit A/D ) - - - - - Bt el independent 24-bit A A/D Pin count 64-pin 80-pin 100-pin 100-pin
A e x 16 channels Pin count 48-pin 64-pin 64-pin 100-pin watchdog timer x 7 channels Package LFQFP LFQFP LFQFP TFLGA
Data operation circuit Package LFQFP LFQFP LaFP LFQFP Clock frequency - - Pitch (mm) 05 05 05 0,65
CRC calculator Pitch (mm) 05 05 08 05 accuracy measurement Real-time clock DAL T IS Size (mm) 10x10 12x12 14x14 Ix7
Size (mm) x1 10x10 14x14 14x14 circuit -
. Data operation circuit 10-bit D/A x 2 channels Note: Refer to the group lineup at the end of this catalog for products supporting operation at 105°C.
Note: Refer to the group lineup at the end of this catalog for products supporting operation at 105°C. CRC calculator
Temperature sensor

Enhanced Safety Functions Compatibility with RX210

RX210 and RX220 microcontrollers are completely pin compatible.
This makes it a simple task to upgrade products incorporating these

Ideal for applications where safety is a priority. Simplifies the task of supporting the 1EC 60730
safety standard for electric home appliances!!

Application Example: Block Diagram of RX21A Power Meter System

“— IrDA module
R

e —
—= 32kHz
crystal oscillator

microcontrollers. W—r
Independent clock WDT \%\ .
WOT System recovery unaffected Simply switch with RX21A Eél\%ilg 5F1|32?<hB Advamages of RX21A
dedared by the system clock no modifications = = I . SCI — Graphics LCD Module
- gl 2| £ £ 1 Reduced system cost

COmmUHICﬂt_Ion Disconnection detection RENESAS = > muﬁﬂ%mv Decimation filter Data register .
error detection P for sensors, etc. RX210 s 10— LED, etc.

\Zcer:r;zmun Prevention of system functions i > i Sy Decimation filter Data register . . Single Chip - improved security

Disconnection RENESAS > ; ol — Communication modem:
- RX220 3 PLC, ZigBee
- Self- A/D error detection } 2 Reduced software flash programming
diagnostics . . ] 3
Prevention of system functions > = workload

Reduced mounting area and cost

Application Example: System Block Diagram of Digital Camera Demo Using RX210/RX220

Audio output (D/A converter) @

Motor drive (MTU) 4@

Database search engine < —
B Movement log

RX200

CPU
JPEG expansion

@ 3phase AC

GPS module —p

UART reception

RX21A Application Examples

Address data Measuring devices, healthcare devices HEMS, power monitoring Industrial equipment

=)

Motion sensor ~ —  [2C data reception

)
e

La“‘c“gj,%'&?gr'f“de Address search

ra SoC (standby)

External
bus
interface

0000000
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RX210 Group RX130 Group

High Performance (50MHz Operation) and Low Power Consumption, Wide Voltage Range, External Bus Support

32-Bit Microcontrollers Supporting Capacitive Touch Sensors with Up to 36 Channels

The RX210 Group supports a wide range of power supply voltages extending from 1.62V to 5.5V, delivers operation performance of 78DMIPS The RX130 Group has on-chip support for up to 36 capacitive touch sensor (CTSU) channels, the most in the RX Family. The lineup includes
when running at 50MHz, and low power consumption of 0.2mA/MHz. Current consumption in deep software standby mode is only 0.4uA. The products with low ROM capacity and low pin count. The high-performance 32-bit RX core makes it easy to control a human-machine interface
maximum available on-chip memory is 1MB of flash memory, 96KB of RAM, and 8KB of E2 data flash. Usability is increased by functions such (HMI) for an electric home appliance such as a washing machine and implement system control using a single chip. The on-chip capacitive
as the event link controller (ELC), which allows peripheral modules to activate other peripheral modules while bypassing the CPU, and the touch sensor functionality supports capacitive touch free of detection errors even when wet. In addition, the need for external components for
multi-function pin controller (MPC), which enables flexible selection of functions by allowing the same pins to be allocated to a variety of sensitivity calibration is reduced substantially, and noise tolerance is greatly improved. The RX130 Group is also the first in the RX100 Series to
functions. Other powerful peripheral functions include the 12-bit A/D converter with a conversion time of 1us and the MTU2, which enables a support 5V operation and interfaces. This makes it possible to ensure a wider dynamic range and to build systems that are unaffected by noise
wide variety of PWM control methods. Package pin counts range from 48 to 145 pins, and the TFLGA compact package and WLBGA ultracompact from sources such as IF heaters and microwave ovens.
package (3.91 x 4.26mm) are also available. Product versions with support for high-temperature operation (105°C) are also available.
RX130 Group Block Diagram RX130 Group Memory/Package Options
RX 32-bit CPU Flash - & I Products supporting operation at 105°C
RX210 Group Block Diagram RX21A Group Memory/Package Options £ data RSF51300000 Productssupporting operation ot 85°C
I Version C: Product that elimi ne limi Zero-wait flash: 512KB DSP instructions (See below for portion represented by xxxx.)
RX 32-bit CPU Flash oo .Ifgg mug:nluaslcﬁ\gg‘nnnaé?rscb\Ieu;Tgras‘\‘nDr?im Register-indirect MAC (80-bit result) e o B o H o H - . B . |
. 78DMIPS@50MHz RAM A R5F5210xx0xxx I Version B: Product that eliminates the limitations on SRAM: 48KB Register-direct MAC (48-bit result) 48KB
S DSP intructions E2dataflash | 5% PO ororon prsented by a3 now aaeing s o Ipive I CICHN IR T BgORM BMOFC DN g0
Register-indirect MAC (80-bit result) current consumption during operation E2 data flash: 8KB -bit barrel shifter
s HAC 3t o N, B M4
TADFL 7ADNE TADFM 7ADFK 7ADFN TADFP
; ; 96KB B e
E2 data flash: 8KB 32-bit barrel shifter ystem ommunication functions 256K8
o | 0 T o]
768KB controller pulse unit: 8KB GADFL GADNE 6ADFM 6ADFK 6ADFN 6ADFP
0 e[| ftitsims | [ sesiomiein | o | e | mETEE | SESTE EESSE | EEE | EETEE
ata transfer m"g;“"fl‘j’l's‘g‘:}’r:}t I'C bus interface I e N S S A S S S S 16 levels, 9 pins e eI BB | | BADAL . SADNE | ¢ BAFM SADFC | SADRN SADFP
DMA contrller 16:4it x 6 chamnels Sorl commuricaton 648 gl R —— et o418
Interrupt controller: Timer pulse unit: interface CLCHN [ A A S SRR S S S S S Low-speed/high-speed - x 1 channel 8KB 3ADFL 3ADNE 3ADEM 3ADFK 3ADEN
16 levels, 9 pins 16-bit x 6 ch: | x 13 channels 80KB b e e ) d14.h|; ' e >
Clock oscillator aubitt Serial peripheral 64KB e receiver function (REMC) Pin count 48-pin 48-pin 64-pin 64-pin 80-pin 100-pin
-bit timer x 4 channels interface Power-on reset 9
PLL. 8KB Voltage detection circuit - x 1 channel Package LFQFP HWQFN LFQFP LQFP LFQFP LFQFP
Low.speedhigh-speed e povwl I S A A olage defoction eired ealineliock Pitch (mm) 05 05 05 08 05 05
e 1681 x 4 channes e Event ik ool Lowpower tmer Seemml 77 » 100 ot 122 ot
Power-on reset 14-bit Comparator x 4 channels 8KB 12-bit A/D x 17 channels
Voltage detection circuit MR [ AR N st Sl Sl St St St Sl S S S Clock frequency accuracy ”
timers 12-Dit A/D x 16 channels 128KB measurement circuit Capacltl\zg_lr_réeljl)surement 8-bit D/A x 2 channels 4
Event link controler 14-bit independent L — 20K8 T Data operation circuit Capacitive Touch
hdog timer sample-and-hold of L T T e e CRC calculator S tf itive touch ith itivity and noise tol the best
Clock frequency accuracy 3 channels - - S——— Support for capacitive touch sensors with sensitivity and noise tolerance among the bes
[;’;‘::S;g::z;';;cc'i’z-:j'itt Real-time clock T a— 12Eg Note: Maximum specifications for the group are listed above. P! I in the industry
g | ]
Temperature sensor 64KB
1248
8K > Application Example: Block Diagram of Washing Machine Ul
Pincount  48-pin 64-pin  69-pin 80-pin 80-pin 100-pin  100-pin 100-pin ~ 144-pin 145-pin H
Package  LFQFP LFQFP  WFBGA LFQFP LQFP LFQFP TFLGA TFLGA LFQFP TFLGA USIng RX1 30
Pitch (mm) 05 0.5 0.4 0.5 0.65 0.5 0.5 0.65 05 05 .
Size (mm)  7x7 10x10  3.91x4.26 12x12 14x14 14x14 5.5x5.5 <1 20x20 Tx7 )

Note: Refer to the group lineup at the end of this catalog for products supporting operation at 105°C 12-bit A/D Level sensor {“

Capacitive touch examples
Display LED PWM output E —) ‘—
Event Link Controller (ELC) Incorporation of External Components I f— Sposker Wheel

177 ...
’—> Interrupt controller

CPU (sleep)
Comparator

A/D
SCl

CTSU
(capacitive measurement)
x 36 channels

Buttons

) OB aad

)

PO
Tempesdature
sefisor Wheel
oo Sider

i Functions and Lineup Selected for Enhanced Flexibility

Activation request Timers

oL Capacitive touch input . .
- ) ) PRQ 777 Functions Lineu
o Faster activation than using an interrupt. E'E M _ 0[51 I%g[‘” P

o Bypasses the CPU for improved code efficiency. 5V interface
Level shifter

o Peripheral modules can be activated even from
Capacitive touch
I [ rorvD ResetlC

the sleep state. 777 Many Peripheral Functions
RX210 Application Examples SIF = Portwrth 5V support 12-bit ADC
Healthcare devices Washing machines IH cooking heaters ac_ S

= | . : Temperature sensor Temperature sensor
. ‘ D | EEPROM E2 data flash
T
e — \\ o [ —_—=

Package with
0.8mm pin pitch

—

48-pin to 100-pin

ROM 64KB to 128KB

External oscillator RX130 Appllcatlon Examples

I_rl‘ ; Healthcare devices Office equipment Flectric home appliances (white goods)

Incorporating external components into

the microcontroller reduces the component count 70 - |
¢ \ L
86
Lower system cost and smaller mounting area OO —_— —J
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RX113 Group RX111 Group
ace (LCD Capacitive Touch) and Communication (USB, Ir RX100 Series Microcontrollers with USB 2.0 (Full Speed/Low Speed) Support

The RX113 Group provides Ul functions such as LCD and capacitive touch, and communication functions such as USB and IrDA. It is suitable for The RX111 Group has an extensive product lineup at the low end of the ROM capacity and pin count range of the RX Family. It implements USB 2.0
systems requiring single-chip implementation of a bidirectional human-machine interface (HMI) or interfaces with a variety of peripheral devices functionality with battery charger (BC1.2) support. With the low current consumption typical of the RX100 Series, and fast standby recovery in
in application fields such as healthcare, home automation, building automation, and energy management systems. For the first time in the RX as little as 4.8us, RX111 Group microcontrollers are suitable for applications such as PC peripheral devices, healthcare devices, and wearable
Family, the HMI functions include support for 12 capacitive touch sensor (CTSU) channels and an LCD controller for up to 40 seg. x 4 com. Two devices. To the standard functions of the RX110 Group it adds, in addition to USB, 3-phase motor control functionality, event link controller (ELC),
CTSU detection methods are supported: self-capacitance, which builds on the proven implementation on the R8C with improved noise tolerance, and E2 data flash. This makes it easy to support the requirements of both electric home appliances and industrial equipment. Product versions

and mutual-capacitance. To the features of the RX111 are added functions that improve ease of use, such as an ultra-energy-efficient low-power with support for high-temperature operation (105°C) are also available.
timer (LPT) that is ideal for generating standby recovery events and a 12-hit D/A converter that supports highly accurate external sensor calibration.

RX113 Group Block Diagram

RX 32-bit CPU
3.08 CoreMark/MHz
DSP instructions

Register-indirect MAC (80-bit result)
Register-direct MAC (48-bit result)

Zero-wait flash: 512KB
SRAM: 64KB

E2 data flash: 8KB 32-bit barrel shifter

Communication functions
Data transfer Multifunction timer USB 2.0
pulse unit:

controller Full-Speed Host/Function
16-bit x 6 channels module
Interrupt "

16 levels, 9 pins Compare match timer: IC bus interface
16-bit x 4 channel

Clock oscill i icati

PLL 14-bit independent Sait] ic:t?:fnaucr:catmn
Low-speed/high-speed watchdog timer x 8 channels

on-chip oscillator R
P Real-time clock

Serial peripheral interface

Power-on reset
Voltage detection circuit

Low-power timer
L IrDA

Event link controller Serial sound interface

40 seg. x 4 com.
36 seg. x 8 com.

Capacitive measurement
(ANV]
12 channels

Note: Maximum specifications for the group are listed above

Clock frequency accuracy
measurement circuit
Data operation circuit
CRC calculator

12-bit A/D x 17 channels

12-bit D/A x 2 channels

Temperature sensor

Ultralow-Power LCD Controller

Supports switching between A and B patterns using the RTC period
interrupt and flashing operation if inverted A and B patterns are
prepared. Flashing operation is also possible during standby by
operating the RTC and LCD only. The internal voltage step-up circuit
provides support for LCD display panels with a 5V interface and for
16-step display contrast adjustment.

e L[ ]]

interrupt ] d

Pattern A Pattern B Pattern A

= -
88
& &
S oD \

LCD segment
display

USB Functions

The RX113 group supports USB 2.0 Full Speed (12Mbps) and Low
Speed (1.5Mbps) modes. Class drivers are available for HID, CDC,
and MSC. The microcontroller can be programmed via USB using
tools from Renesas.

<Specifications>

= USB2.0 Host, Function, OTG
Full Speed (12Mbps)
Low Speed (1.5Mbps)

® Battery Charging Specification
Revision 1.2

= HID, CDC, MSC

RX111 Group Block Diagram RX111 Group Memory/Package Options

RX 32-bjt CPU ;'ZSM" A R5F511 Txoox I Products supporting operation at 105°C
50DMIPS@32MHz E2 data flash (See below for portion represented by xxxx.) Products supporting operation at 85°C

RX113 Group Memory/Package Options

Flash
RAM A R5F113 = Zero-wait flash: 128KB osPinstucions 0 |----- - ____
E2 data flash XXXXX Products supporting operation at 105°C o 8
(See below for portion represented by xxcx) Productssupporing aperation a1 85°C S 168 Register-indirect MAC (80-bit result) 53&2 BAGFL BAGNE BAGFM BAGFK
777777777777777777777777777777777777777777 - 5 Register-direct MAC (48-bit result) KB SADFL SADNE SADFM 8ADLF SADFK
S12k8 BAGFM BAGFP B2d . 32-bitbarrel shifter |-G e o
64KB ata flash: 8KB 384KB
P T T T ot TAGFL TAGNE TAGFM TAGFK
8KB 7ADFL 7ADNE 7ADFM 7ADLF 7TADFK
ffffffffffffffffffffffffffffffffffffffffff 3
7ADFM 7ADLJ TADFP QLSS
e I S A P Interrupt controller: 16-bit x 6 8KB 6ADFL 6ADNE 6ADFM 6ADLF 6ADFK
16 levels, 9 pins Comnara AT e I’Cbusinterface N |- - - - —i—- - - - = 4 - - - - ok o o o s e s s e
P CiocK oscillator 16-bit x 2 —— o 5AGFL 5AGNE 5AGFM 5AGFK
o3 GADFM 6ADLJ GADFP PLL e 4KB SADFL SADNE SADFM 5ADLF 5ADFK
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, P Low-speed/high-speed 14-bit independent gm?]acel S S S S S
On-chip oscillator watchdog timer X o channels
%gig m Serial peripheral ?EEE AAGFL AAGNE GAGEM gAGEK
Power-on reset Real-time clock N
8B 5ADFM 5ADL SADFP ‘ Voltage detection drcut interface 8KB 4ADFL 4ADNE 4ADFM 4ADLF 4ADFK
Pin count 64-pin 100-pin 100-pin Event link controller ?SEE 3AGNF 3AGFL 3AGNE 3AGFM 3AGFK
Package LFQFP TFLGA LFQFP
Pitch (mm) 05 065 05 Clock frequency N 8KB 3ADLM 3ADNF 3ADFL 3ADNE 3ADFM 3ADLF 3ADFK
Size (mm) 10x10 <1 14x14 accuracy  f b B | e e e s s s e e s e e
[r)r:::suul:zgggﬁcziirrccuuiitt 8-bit D/A x 2 channels ?(ZJEE | 1aGNF [E 1AGFL R 1AGNE M 1AGFM | [ 1AGFK |
CRC calculator 8KB 1ADLM 1ADNF TADFL TADNE 1ADFM 1ADLF 1ADFK
st Temperature sensor  ® |\ _ i i i i i
Capacitive Touch
S £ itive t h ith itivit d ise tol the best in th Note: Maximum specifications for the group are listed above. 1gEg JAGNF JAGFL JAGNE JAGFM JAGFK
. Lijppor or capacitive touch sensors with sensitivity and noise tolerance among the best in the okb JADIM JADNF JADFL JADNE JADFM JADLF JADFK
industry
Pin count 36-pin 40-pin 48-pin 48-pin 64-pin 64-pin 64-pin
Operation possible with wood panels Operation possible when wearing gloves Package WFLGA HWQFN LFQFP HWQFN LFQFP WFLGA LOFP
Pitch (mm) 05 05 05 05 05 05 08
Ry Size (mm) 4x4 6x6 7 =7 10x10 5x5 14x14
Fast Standby Recovery for Reduced Current Consumption during USB Functions
Intermittent Operation The RX111 Group supports USB 2.0 Full Speed (12Mbps) and Low Speed (1.5Mbps)
When the RX100 Series is in the standby state current consumption is limited modes. Class drivers are available for HID, CDC, and MSC. The microcontroller
while RAM contents are retained, and fast recovery from standby occurs in as can be programmed via USB using tools from Renesas.

Slider

little as 4.8ps. Current loss during recovery is minimized, and intermittent

operation with repeated standby states helps keep current consumption low. <Specifications>

Mlg'very time: USB 2.0 Host, Function, OTG
.. . . . . —> 90us D — Full Speed (12Mbps)
Application Example: Block Diagram of Measuring Device Using RX113 RX200 T Low Speed (1.5Mbps)
microcontroller . P
i ) ) Battery Charging Specification
RX113 Z‘g;’;li?nv;t?gnwsgd Jpereting curtent Revision 1.2

~ = Z Z | DisplayLCD ) high performance - -
D000 «— [ BAROR | Operating Control transfer, bulk transfer, interrupt transfer,
9 x2channels :
X100 eat isochronous transfer

@ microcontroller 3.2mA ?gngbv current:
-OH
Standby current: HID, CDC, MSC
0.35pA

N Speaker Audio 12-bit AID with ultra-low
;D SSlx1channel x14chlannels < power
Sensors
RX113 Application Examples RX111 Group Applications Examples

consumption
Al GaEs Elctic ame applances [white goods) Jll HEMS, power monitoring PC peripherals Electric home appliances (white goods) Office equipment Healthcare devices

—_— - —
140 | s
88 —
86 -
(X} im‘ .
00000000

Min. recovery time:
4.8us

(capa
ﬁ USB Function measurement pin) — \\S -
n-board programming of x12 channels [

- o ehip flesh memory Capacitive touch input Less current loss during recovery
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RX110 Group

Simple Functionality and Extensive ROM/RAM Capacity and Package Options

RX110 Group microcontrollers have the simplest configurations in the RX100 Series. The product lineup includes small ROM/RAM memory
capacities from 8KB/8KB to 128KB/16KB and low pin counts from 36 to 64 pins. Built around a 32-bit RX core operating at 32MHz and with
on-chip functions such as 12-bit A/D converter, 16-bit timer, 1°C, SCI, and RSPI, RX110 microcontrollers are available in packages as small as
4mm x 4mm. This makes them suitable for applications such as sensor hubs where both compact size and processing performance are needed.
In fields such as electric home appliances, industrial equipment, and office equipment they can also serve as sub-microcontrollers in systems
where the more powerful RX700, RX600, or RX200 Series is used as the main microcontroller. In such cases the common CPU core, peripheral
functions, and development environment contribute to development efficiency. Product versions with support for high-temperature operation
(105°C) are also available.

RX110 Group Block Diagram

Zero-wait flash: 128KB
SRAM: 16KB

S

Data transfer controller

Interrupt controller:
16 levels, 9 pins

Clock oscillator

Low-speed/high-speed
On-chip oscillator

Power-on reset
Voltage detection circuit

Clock frequency accuracy
measurement circuit
Data operation circuit
CRC calculator

Note: Maximum specifications for the group are listed above.

RX110 Group Memory/Package Options

RX 32-bit CPU ':ZSM" A RSF51100000c I Products supporting operation at 105°C
50DMIPS@32MHz (See below for portion represented by xxxx.) Products supporting operation at 85°C

DSPinstructions @ | i i e

Register-indirect MAC (80-bit result) 128KB S5AGFL 5AGNE 5AGFM 5AGFK

Register-direct MAC (48-bit result) 16KB SADFL SADNE SADFM SADLF SADFK
32-bit barrel shifter '@ | & i i 0 e

96KB 4AGFL 4AGNE 4AGFM 4AGFK

16KB 4ADFL 4ADNE 4ADFM 4ADLF 4ADFK
e ] oo oo [ S S Bl Bt ol Bl Rt Bl

Multifulnction timer I2C bus interface 64KB 3AGNF 3AGFL 3AGNE 3AGFM 3AGFK

pulse unit: 10KB

16-bit x 4 channels e p— 3ADLM 3ADNF 3ADFL 3ADNE 3ADFM 3ADLF 3ADFK

inteface 8 V"""« """~ -~ -~ - -T- - - mo oo oo e s
Compare match timer:

e e x 3 channels %Eg 1AGNF 1AGFL 1AGNE 1AGFM 1AGFK

o Serial peripheral interface 1ADLM TADNF 1ADFL TADNE 1ADFM 1ADLF 1ADFK

timer = 16KB JAGNF JAGFL JAGNE JAGFM JAGFK

- 8KB JADLM JADNF JADFL JADNE JADFM JADLF JADFK
Real-time clock 12-bitAD x 14chamnels ff O F - - - - - b - oo i i b

8KB
Temperature sensor I 8KB HADLM HADNF
Pin count 36-pin 40-pin 48-pin 48-pin 64-pin 64-pin 64-pin
Package WFLGA HWQFN LFQFP HWQFN LFQFP WFLGA LQFP
Pitch (mm) 05 0.5 05 05 05 05 0.8
Size (mm) 4x4 6x6 Tx71 Tx1 10x10 5x5 14x14

Sensor Hub Application Example
Devices such as smartphones and tablets obtain information required by their application software via sensors. Office equipment also uses information from sensors for
control. The job of the sensor hub microcontroller is to gather all of this information together in one place.

Acceleration
Angular velocity

Air pressure

Temperature

Geomagnetism

Sensor hub microcontroller requirements
High performance, low power consumption,
compact package, high pin count, SCI

Rapid integration
of data collected
from sensors

Communication (I°C, SPI, SCI, etc.) .

Transmission of integrated data

RX110 Group Application Examples

Industrial equipment Office equipment Smartphones/tablet sensors

Data transmitted by
the RX110 is used
unaltered by applications

High performance

1.56DMIPS/MHz

Low current consumption

3.2mA
(32MHz during normal operation)

Compact, high-pin-count package

4 x 4mm, 36-pin LGA
5 x 5mm, 64-pin LGA

SCI

SCle x 2, SCIf x 1
RSPIx 1, RI2C x 1

]

Electric home appliances (white goods)

HEMS, power monitoring

MEMO
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RX Family Development Tools

Development Tools Designed to Maximize the Features of the RX Family

Renesas supports all stages of the development of RX applications by supplying integrated development environments, real-time 0Ses,
middleware, and programming tools that dramatically enhance the development process. Renesas integrated development environments enable
you to accomplish coding, building, and debugging tasks quickly and easily, helping to reduce system development time.

Introduction
ah

l Free

evaluation

versions c S+

Free evaluation

versions of tools High-performance
compiler and build
management
functions

Starter kit
you can use right away

4

Easy-to-use editor and automated code
generation function

Software Sample code

E

Introduction

Try out RX!!
Renesas Starter Kit

Want to dive right into evaluating RX microcontrollers? A Renesas Starter Kit is what you
need. Each kit contains all the necessary components of a development environment for
evaluation and initial introduction of an RX microcontroller product. The microcontroller’s
control signals are output to an expansion board of the CPU board. This can be connected
to the system under development for easy debugging.

Envision Kit
A low-cost evaluation kit equipped with a promotional demo and an on-board emulator.

Rich environment to start using RX right away!!

Easy coding for peripheral functions

The e? studio and CS+ integrated development environments each feature built-in code
generation functions to assist you with coding for peripheral functions. Simply select the
desired functions using the GUI, and source code for initialization, etc., is generated
automatically.

Sharing pin information between software and hardware designers

Lists of API functions output by the code generator and pin information settings applied
to the microcontroller's peripheral functions can be output to a file in Excel or HTML format.

Numerous application notes, sample code, and middleware

A large number of documents explaining how to use RX peripheral functions as well as
documented sample program code for example systems are available. Extensive middleware
for implementing display system, file system, network, audio, and security functions in RX
applications is also available. These resources constitute powerful support that can
dramatically reduce the time needed to develop products incorporating RX microcontrollers.

Development

Renesas integrated development environments

Renesas Flash Programmer
flash memory programming software

Renesns

e2studio

Deb g PG-FP6 standalone
ebug @« ¢ flash programmer
NS &
AY
E2 Lite, E1 and E20 on-chip debugging emulators

that provide a low-cost and
convenient debugging environment

Note: CS+ is not generally promoted in
the U.S. and Europe. For
customers in the U.S. and Europe
who are interested in CS+, please
contact our regional marketing
departments for details.

<Package contents>
e CPU board mounted with RX microprocessor N
e E1 on-chip debugging emulator
e Evaluation version of C/C++ compiler package

(with simulator)
e Free evaluation version of flash memory programming tool
* Integrated development environment

www.renesas.com/rsk

Code generation

function
Simple GUI operation

Anoos -

P RENESAS

RX110

Easy confirmation of pin assignments

54-55

Introduction Development

Abundant application notes, sample code, and middleware Renesas = =

= A large selection of documented sample code is available, illustrating the use of peripheral functions and a variety of ‘
system examples.

= Extensive middleware covering areas such as the file system, networking, security, signal processing, and voice is available
for use in application development.

= The abundant sample code and middleware enables customers to bring their products to market in less time.

= Some sample code (middleware and drivers) incorporates Firmware Integration Technology (FIT) that provides powerful
support when migrating among RX products.

s A
= |mage processing = Security (drivers) = Memory drivers
Graphics library AES, SHA, DES, and RNG driver software for RX64M and RX71M SPI mode multimedia card driver
GUI builder TSIP driver software for RX231 SPI mode multimedia card/SD memory card driver
JPEG encoder = Communication SPI/QSPI serial flash memory driver
JPEG decoder TCP/IP protocol stack (T4) SPI single master driver (SCI/RSPI)
= Audio DTMF encoder/decoder Renesas SPI serial EEPROM driver
MP3 decoder = Signal pr ing/numeric I Renesas I°C serial EEPROM driver
= Voice FFT library 12C single master driver
ADPCM encoder/decoder DSP library Data flash driver
= Security (libraries) Fixed-point library E2 data flash driver
DES encryption library = File system Flash memory data management driver

Hash function library (SHA-1/SHA-256)
RSA encryption library

Open source FAT file system (TFAT)

QSPI single master driver
(Supports short file names only (FAT12/16/32).)

SCIF single master driver

AES encryption library FAT file system SD mode SD memory card driver
= USB drivers (Version with support for short file names (FAT12/16/32) and MMC mode MMCIF driver

USB basic firmware version with support for long file names (FAT12/16/32)

USB host device class drivers (mass storage, CDC, HID) available.)

USB peripheral device class drivers (mass storage, CDC, HID)

www.renesas.com/software

Reducing the burden of software development and management of software resources: Firmware Integration Technology (FIT)

A range of software is available for the RX Family (middleware modules and peripheral function modules) that incorporates a new concept called Firmware Integration
Technology (FIT).
= Easy integration into user applications
Information used in common by the various peripheral function modules (clock settings, device information, etc.) is managed by a board support package (BSP). This
makes it easy to add peripheral function modules to a project and easy to use them in combination with each other.
By using the Smart Configurator function with the e? studio or CS+ integrated development environment, you can easily integrate FIT-compatible modules and code
automatically generated by e? studio or CS+ into your own projects.
= Easy migration between RX microcontroller products
Sample code (middleware and drivers) with FIT support shares a common application interface. This means that migration from one RX microcontroller product to
another can be accomplished by simply replacing the BSP with the one for the new RX microcontroller.

Source code output by the code generation function of

Advantage 1. User application : |
e studio can be used together with FIT!

It's easy to add USB

. $ Common APIs

new functions

to a project! FIT } Advantage 2.
Middleware module 12C EEPROM o :
with FIT support middlewar M'QTat.'Un Is as S|mp!e as

replacing the BSP with the one

Peripheral function 5 -
module with FITsupport use  (EEITED GRETED GTCHD D
settings with FIT support Microcontroller initial settings (BSP) BSP for RX64M

RX65N ——) RX64M

for the new RX microcontroller!

www.renesas.com/fit



http://www.renesas.com/software
http://www.renesas.com/rsk
http://www.renesas.com/fit
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RX Family Development Tools

Development

Two integrated development environments
designed to meet the needs of customers

ass production

Compilers that extract the full performance of RX
CC-RX compiler from Renesas: Also supports migration from older CPUs

Development

Low-cost and convenient debugging environment!!
E2 Lite, E1 and E20 on-chip debugging emulators

56-57

ass production

The powerful optimization function enables this compiler to generate code that extracts
the full performance potential of RX microcontrollers. Migration from older CPUs is
supported in addition to a variety of embedded functions. A MISRA-C checking function
that helps improve program reliability is included as a standard feature.

G www.renesas.com/rx_c

CS+: Simple, convenient, reliable!

This integrated development environment includes
support for Renesas microcontrollers ranging from 8 to
32 bits in a single package. It provides powerful backup
for all aspects of application development, from coding

© Ccs+
)
and building through debugging. Even novices will find

using CS+ simple, convenient, and reliable. CS+ is

recommended for customers who use a wide range of Debug
Renesas microcontroller products.
WWW.renesas.com/cs+

Compilers from IAR Systems @IAR

= The compiler delivers code generation efficiency among the best in SYSTEMS
the industry (IAR-exclusive compiler).

= The integrated development environment includes a debugger with advanced
functions.

e? studio: An integrated development environment = A functional safety version that has been certified under the IEC 61508/1S0 26262

based on Eclipse! . e = international functional safety standard is available.

= ® (lobal tools that are used worldwide.

: Wwww.iar.com/ewrx

Based on Eclipse, an open source integrated
development environment that has achieved widespread
adoption worldwide, e? studio supports the main
Renesas microcontroller products, including the RX
Family. If you are already familiar with the Eclipse
environment, or if you are interested in using some of
the many open source plugins available, e? studio is the
ideal choice.

M www.renesas.com/e2studio

e2studio
GNURX GNU tool

This open source compiler is available free of charge. It can be used in combination with
the e? studio integrated development environment.

NG gcc-renesas.com

Siime

Note: CS+ is not generally promoted in the U.S. and Europe. For customers in the U.S. and Europe who are interested in CS+,
please contact our regional marketing departments for details

Realizing high-quality real-time multitasking systems

R1600V4 and RI600PX real-time OSes for the RX Family

Compliant with the industry standard uITRON4.0 standard. RIGOOPX with memory
protection support is available for use with RX microcontrollers equipped with the
memory protection function. The affinity with integrated development environments and
easily configurable kernel architecture make it possible to develop applications that
extract the full performance potential of RX microcontrollers in a short amount of time.
G www.renesas.com/ri600v4

NG www.renesas.com/ri600px

Convenient functions of e? studio 1: It is easy to display descriptions of peripheral I/0 registers and API functions in the
integrated development environment.

A function that provides easy reference to hardware manuals and information on APIs is T e
included in e? studio. In Smart Manual view you can reference the hardware manual or o -
search its contents by specifying a peripheral 1/0 register*! or keyword.*? In the editor P e T
simply hover the mouse cursor over the name of a peripheral I/0 register or APl function*? T

displayed as pop-ups.

to pop up a description of its specifications.

Notes: 1. You can search for information on peripheral I/0 registers and their individual bits.
2. You can search the manual using topic keywords.
3. Popup information is available for functions output by automated code generation, FIT modules, and service calls of the Renesas
real-time 0S (RI600V4).

Smart Configurator: A Convenient Function of e? studio and CS+

Both e? studio and CS+ come with Smart Configurator, a function that makes it simple to incorporate
Renesas drivers into your projects. The following driver integration functions are supported:
= Driver code generation
You enter settings for peripheral functions via a GUI, and driver source code is generated
automatically.
= |mporting of FIT modules
You can easily download and install FIT modules and use them in combination with the generated
driver code.
= Pin conflict checking
This function checks in real time for conflicts among the pins used by the driver code and FIT modules.

www.renesas.com/smart-configurator

(also usable as flash programmers)

= Simple connection. Debug by connecting to the RX microcontroller
mounted in the system under development. USB bus powered, so no
external power supply is needed.

= Provides an array of functions needed for debugging.*’ E1 emulator

VG www.renesas.com/e2lite

UG www.renesas.com/el

UG www.renesas.com/e20

E20 emulator*?

Suitable for evaluating
basic debugging functions.
Supports on-chip trace.

The more advanced sibling of the E1.
Supports sophisticated debugging
functions such as enhanced trace

) . . and real-time RAM monitoring.
Notes: 1. The supported functions differ depending on the emulator and microcontroller used.

2. Onthe RXZOU and RX100, the usable functions are equivalent to those of the E1
3. Supports e’ studio integrated development environment only,

Programming tools from Renesas to match your usage scenario
Renesas Flash Programmer: Suitable for development, prototyping,
and small-quantity programming
= Simple GUI optimized for programming devices.
= Aytomated programming using scripting function.
® Uses E1, E2 Lite, or E20 as the programmer unit.
www.renesas.com/rfp

Renesas Flash Programmer

PG-FP6: Support for Programming with No PC

= PC-controlled or standalone programming: Suitable for
from development through mass production

A ‘\ 14-pin connector
Power adapter 9

Programmers and flash programming services are also available from Renesas . &
partner companies. \
PG-FP6 Y 4

Easily create a programming
environment and program flash memory

QE Development Support Tools for Various Applications
(Quick and Effective Tool Solutions)

Targeted at applications using protocols such as USB, BLE, or TCP/IP, these tools support
system-level debugging. Support for additional applications will be added moving forward.

E2 emulator Lite*3
A more affordably priced

alternative to the E1 emulator.
Suitable for a range of applications
from study or hobby use to
full-scale development work.

= Successor to the PG-FP5, designed with an emphasis on compatibility
= |mproved support for high-speed programming and large-capacity flash memory
a broad range of use cases

Ability to store settings for up to eight programming environments
Specialized for use on production lines (command control via serial communication,

T ow, Bl remote control using signals from an external device)
e Ef and E20 . = Ability to write a unique code to a specified area of flash memory
\ ”/" E‘D! j
2/ e @2, System configuration example: Standalone (offline) setup
Serial or USB User system 2

QE for USB — A Solution Toolkit Specifically Designed for Making USB System Development More Efficient

QE for USB boosts development efficiency by providing four functions that solve
problems that can arise in the initial stage of USB system development. A solution
toolkit that runs on top of the e? studio integrated development environment, QE for
USB is an embedded software development tool specifically designed for the
development of USB systems using RX Family microcontrollers (some microcontroller
products not supported). QE for USB with the e? studio integrated development
environment can simplify the development and debugging of USB systems and help
shorten the time and reduce the cost required for development.

QE for USB

o rENESaS COM/GE

(Successful
connection)

Check USB state transitions
ata glance.

§ ussEELIASH (Q8) 2 v-aa=o

Custom view for checking
USB descriptor settings.

w
TS RERRE TRER FESELPESED o]
oot U Remid PpEcrG £ o0
© oxsesa) pec o0
- o KATDe ISR e K o0
L
LIRS

e

iicaszesmees| USB-related registers are listed.
T

Technical preview
edition currently

available free of
charge

Notifications alert you to incorrect settings.
71000 TR = -

Quickly launch the protocol analyzer to

ol.



http://www.renesas.com/e2lite
http://www.renesas.com/e1
http://www.renesas.com/e20
http://www.renesas.com/rx_c
http://www.iar.com/ewrx
https://gcc-renesas.com
http://www.renesas.com/smart-configurator
http://www.renesas.com/ri600v4
http://www.renesas.com/ri600px
http://www.renesas.com/rfp
http://www.renesas.com/cs+
http://www.renesas.com/e2studio

‘ RX
Software tools with CS+ support

-
Rx Fa m I Iy D eve I o p m e nt To 0 I s Compiler: RX Family C/C++ compiler package (with integrated development environment) (includes integrated development environment, simulator, and debugger) The professional and standard edition, the floating license and

node-lock License and packages with/without install media are available. For the detail, see www.renesas.com/rx_c.
Real-time 0S: RI600 V4 or RIGOOPX (with memory protection function, supported by RX600 Series with memory protection unit (MPU))

L. t F | D | T | Note: Evaluation license and mass production license available.
ISTO ami y €lo p men 0ols Software tools with e’ studio support

Compiler: RX Family C/C++ compiler package (without integrated development environment) The professional and standard edition, the floating license and node-lock License and packages with/without install media are available.

Microcontroller [ow-cost evaluatlilt:_n/ Software tools Hardware tools Programming tools For the detail, see WW‘.N'renesaS":.om/rX*c' R . . L . . . )
LUOIKIE Note: The package does not include an integrated development environment, simulator, or emulator/debugger. Can be used in combination with € studio. (Must be downloaded from the website and installed separately.)
Real-time 0Ses Integrated devs;?r“’:;gr‘; On-chip debugging emulators Real-time OS: RI600 V4
S Group Starter kit*' 5 (HI¥HON)‘ e v A Flash g i I it Note: Evaluation license and mass production license available.
ee information h N X High-functionalit . software . .
in lower margin.) I(:T:M'I';':";";f;'lf‘") Low-cost version KR By Debugging MCU boards Isolators Software tools with High-performance Embedded Workshop support
. For 176-pin 0.5 mm pin pich Compiler: RX Family C/C++ compiler package (with High-performance Embedded Workshop) (includes integrated development environment and simulator) (ROC5RX00XSWO1R)
" ROE: Note: An emulator/debugger is bundled with each emulator system.
R Starter Kit+ for RX7TM products: ROE5571MLDMBO00 . ; k ! . . . .
‘EPZ‘:?\‘S“ i ;’U;EU%;} I\;rSUUOBE CS+ support CS+ support For 1din o pinpich R::)esr:;ia:rh Real-time 0S: RI600 V4 or RIGOOPX (with memory protection function, supported by RX600 Series with memory protection unit (MPU))
RX700 RX71M (with CS:+) or vn?K505_71MSUOOBE ¢ studio support e studio support products: ROE5571MLDMBO1 (ROCO0000FDW13R) Note: Evaluation license and mass production license available.
el ot OERT AN B Notes: 1. Includes CPU board mounted with RX mi ler, on-chip debugging emulator 1 or EZ Lite, software (integrated i ion version of C/C ler package, and free evaluation version of
products: ROES571MLDMBO2 otes: 1. Includes oard mounted with RX microcontroller, on-chip debugging emulator E1 or E2 Lite, software (integrated development en , eval version of C/C++ compiler package, and free evaluation version o
Renesas Flash flash programming software), etc.
RX610 ﬁf’:leias_séauﬁgfﬁg‘ufgs’ﬂ"u)g; _ Programmer Even more affordable starter kits that do not include an on-chip debugging emulator are available for some microcontroller products.
an o (HGCUUUﬂUfPW”R] 2. High-end extended version of the E1 with enhanced trace functions (approx. 2 million branches/cycle), real-time RAM monitoring functions, etc., to support more sophisticated debugging.
For 144-pin 0.5 mm pin pitch 3. The microcontroller's D/A converter functionality is unavailable when using the debugging MCU board for 100-pin versions of RX621 and RX62N Group products.
y products: ROES562N8PFK00 Renesas Flash 4. Microcontroller ports PFO and PF1 are unavailable when using the debugging MCU board for 120-pin versions of RX63T Group products.
RX621 Renesas Starter Kit+ for RX62N . s Programmer A N L N L. . N L. .
RX62N {Part No.. ROK5562N0S000BE) For 100-pin 0.5 mm pin pitch (ROCO0000FDW13R) 5. Renesas Flash Programmer (product No.: ROCO0000FDW13R) is available in a commercial edition (commercial product, support available) and a free-of-charge edition (free of charge, no support available). The support status
products: ROESSGZNBPFK1D o x1 can be checked on the following webpage by referring to the microcontroller product number.
- - — . .com/rfp
Renesas Starter Kit for RX62G For 100-pin 0.5 mm pin pitch WWW.Tenesas.com, o 3 ) X . X ) X X .
Y (Part No.: ROK50562GS000BE) products: ROES562GAPFK00 6. Renesas Flash Programmer can be used to program this microcontroller without employing the E2 Lite or E1 or E20 by making a direct connection to the microcontroller via the RS-232C interface.
For 100-pin 0.5 mm pin pitch Renesas Flash 7. Renesas Flash Programmer can be used to program this microcontroller without employing the E2 Lite or E1 or E20 by making a direct connection to the microcontroller via the RS-232C or USB interface.
, Starer it for RXG2T ;””g;“?: E“g:sGZGAPFKUUh Rgcfgggga?[r]n\ﬂe/r a8 8. Includes programming software. The power adapter (QB-COMMON-PW-xx) is not included and must be purchased separately. Standalone programming is supported.
enesas Starter Kit for or 80-pin 0.65 mm pin pitcl ( 1 ] H H o ; bt :
RX62T {Part No.: ROK5562T0S000BE) products: ROES562GAPRJO0 Pl 9. Microcontroller ports P_F(], PF1, PF2, PF3, and PF4 are unavailable when using the debugging MCU board for 176-pin versions of RX71M Group products.
CS+ support 05+ support For 64_"‘“3%?5??;82‘;:’?‘&%pmdum 10. Not supported by CS+ integrated development environment.
*: New product *%: Under development
R Starter Kit for RX630 A P E20 Fm; 44‘)'33]525?5“0'&'0"&’383 oEst oA ' '
RX63 enesas Starter Kit for High-performance High-performance pro Um:v DM ROE000010ACB10
0 {Part No.: ROK505630S000BE) Embedded Workshop Embedded Workshop (ROEQO0200KCTO0) | For 100-pin 0.5 mm pin pitch For E20: Renesas Flash
support support products: ROES5630EDMBO1 ROE000200ACB10
Renesas Starter Kit+ for For 144-pin 0.5 in pitch Programmer
o RS O Vendors for
RXB3N (Part No.: ROK50563NS010BE For 100 " 05 in pitch
(with CS+) or YROK50563NS010BE or | "_"QUE-%’EQ;&'SA%CU y
RX600 {with ' tudio) e Compilers Programmers
RX63T Renesas Starter Kit for RX63T Renesas Flash -
(64 or fewer i _ (chfgggaaurpnmmelrmm IAR Systems AB Data I/0 Corporation
() {Part No.: ROKS0S63TS000BE) ww CyberTHOR Studios Limited DTS INSIGHT Corporation
For 120-pin 0.5 mm pin pitch - N
Renesas Starter Kit for RX63T products: ROES563TEDMBO0 Ronesas Fach 0S/Middleware E-Globaledge Corporation
RX63T 144-pi 4
(100 0r more | (Part No. &OnglﬁvyTHsoguag For 112-pin 0.65 mm pin pitch Programmer CMX Systems, Inc. Flash Support Group Company
ping) (with G5+ or YROKSSE3THS000BE products: ROESS63TEDMBO1 (ROCO0D00FDW13R) Express Logic, Inc. Falcon Denshi KK
(with e’ studio)) For 100-pin 0.5 mm pin pitch - -
products: ROES563TEDMB02 FreeRTOS.org Minato Holdings Inc.
st B R;:)?;;ﬂf‘;“ GainSpan Corporation Sunny Giken Inc.
(ROCO000OFDW13R) Micrium SMH Technologies
5
Renesas Starter Kit+ for RX64M SEGGER Microcontroller SUISEI ELECTRONICS SYSTEM CO., LTD.
(Part No.: ROK50564MS000BE
RXGAM (with CS+ or ‘ — ‘ ‘ r— ‘ S Emulators TESSERA TECHNOLOGY INC.
VROKS0564MS000BE or SEGGER Microcontroller Wave Technology Co., Ltd.
(with e S“_'d'O” ‘ ¢? studio support ‘ ‘ e? studio support ‘ E2 Lite*" Renesas Flash £2 Lite L h H e
Renesas Starter Kit for RX65N Programmer auterbach Gmb Programming Services
(Part No.: RTK500565NS00000BE (RTEOTDO0ZLKCEO00DOR) {ROCOD0OOFDW13R) or - —
(With CS+ and E1) or or E1 (ROEO00010KCEOD) 541 El Falcon Denshi K.K. (Exclusive distributor of HI-LO SYSTEMS for Japanese customers)
XGE YRTK500565NS00000BE or G
RX651 (with ¢ studio and E2 Lte) E20 Flash Support Group Company
Renesas Stater Kit+ for RX65N-2MB
(Part No.: RTK50565N2510000BE) . . . . . L .
Renesas Starter it for RX210B Visit the following page to search for partner companies and their products, register as a new partner, or log in if your company is already a partner.
E2D {Part No.: ROK505210S003BE) CS+ support CS+ support
RX220 ::)B"Eifs séaﬂ';;’ﬂg'zlzf[l]’s'[i%zﬂzg e’ studio support €’ studio support Rs’nue;re:" l:‘aesrh
art No.:
High- High-performance (ROCO0OOOFDW13R)
RX21A _ Embedded Workshop Embedded Workshop *5
support support
Renesas Starter Kit for RX231 Search Search "
(Part No.: ROK505231S000BE o
(with CS+) or ces  RINConsorfum R Car Consorfum  Markefing Collaboration  Partner Projocts
YROK505231S000BE Renesas Flash
RX230 (with ¢’ studio)) Programmer
LB Renesas Starter Kit for RX231 (ROCO0OOFOW1)
G (B Mask: built-in Trusted Secure IP)
(with CS+) -
*k A
Renesas Starter Kit for RX23T -
(Part No.: RTK500523TS000008E CS+ support CS+ support £20 y: GREAT PARTNERS
T YRTKLV582203§§[;850035 ' studio support ¢ studio support (ROEOO0Z00KCTOD “g R'YOUR PROJECT
(with €’ studio)) Note: Debugging HFSE[EUZUEI;E;\){’)E:O 1 E I
Renesas Starter Kit for RX24T functions Renesas Flash i Find a Partner
(Part No.: RTK500524TS00000BE equivalent E1 Programmer
RX24T7 (with CS+ and E1) or emulator only (ROCOD00OFDW13R)
YRTK500524TS00000BE #5 5
(with ¢’ studio and E2 Lite))
Renesas Stater Kit for RX24U
RX24U (Part No.: RTK500524US00000BE)
*
RX110 —
Renesas Starter Kit for RX111
(Part No.: ROK505111S000BE
RX111 (with CS+) or
YROK505111S000BE Renesas Flash E]
(with €’ studio)) Programmer
Renesas Starter Kit for RX113 (ROCO000OFDW13R)
(Part No.: ROK505113S000BE *5 kT Renesas Renesas Rulz
RX113 (with CS-) or [ csesuppot | | [ CSesupport | T oo 5 secur; el sy, o communty e st
RX100 YROK505113S000BE — — society, Renesas offers three layers of solutions to information, questions and opinions with others who use
(with €’ studio)) ‘ e studio support ‘ ‘ e studio support ‘ provide optimal services with added value for customers Renesas devices.
RE"ESHS Stal‘ler Kit fUY Rx,|3u in our three focus dv:v:m) A‘ullfmulwe Industrial / HE
(Part No.: RTK5005130S000008E saornet
(with CS+ and E1) or Renesas Flash = =
X130 YRTKS005130S00000BE Proggammer
(with ¢ smdiﬂ and E2 Lite)) (ROCO000OFDW13R)
Renesas Stater Kit for RX130-512KB X5 K6
(Part No.: RTK5051308S00000BE)
*



http://www.renesaspartners.com/
http://www.renesas.com/rx_c
http://www.renesas.com/rx_c
http://www.renesas.com/rfp
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RX Family Group Lineup

RX700 Series and RX600 Series RX63T, RX62T, RX62G, RX24U, RX24T, RX23T

Group RX71M RX64M RX65N RX63N RX62N RX651 RX631 RX621 Group RX63T RX62T RX62G RX24U RX24T RX23T
CPU core RXv2 RXv2 RXv2 RXv1 RXv1 RXv2 RXv1 RXv1 CPU core RXv1 RXv1 RXv1 RXv2 RXv2 RXv2
Operating voltage Vee 271036V 271036V 271036V 271036V 271036V 271036V 271036V 27t036V Operating voltage Vee 271036Vord0to55V 27t036Vord0to55V 40t055V 271055V 271055V 271055V
Maximum operating CPU 240 120 120 100 100 120 100 100 Maximum operating CPU 100 100 100 80 80 40
frequency (MHz) BCLK/BCLK pin 120/60 120/60 120/60 100/50 100/50 120/60 100/50 100/50 frequency (MHz) BCLK/BCLK pin 50/50 _ — _ — _
Code flash memory 4MB 4 MB 2,048 KB (dual bank) 2MB 512 KB 2,048 KB (dual bank) 2MB 512 KB Code flash memory 512 KB 256 KB 256 KB 512 KB 512 KB 128 KB
Data flash memory 64 KB 64 KB 32KB 32KB 32KB 32KB 32KB 32KB et el ) 32K8 32K8 32K8 8KB 8KB _
SRAM 512KB+8KB+32KB | 512KB+8KB+32KB 640 KB 256 KB 96 kB 640 KB 256 KB 96 KB SRAM 18KB 16 KB 16K8 32K8 32 K8 12K8
External bus | External bus width/SDRAM interface 8, 16, 32/Yes 8,16, 32/Yes 8, 16, 32/Yes 8,16, 32/Yes 8, 16, 32/Yes 8,16, 32/Yes 8, 16, 32/Yes 8,16, 32/Yes External bus | External bus width/SDRAM interface 8, 16/— —— —— - —— -
Data transfer | DMAC/DTC/EXDMAC 8 channels/Yes/2 channels | 8 channels/Yes/2 channels | 8 channels/Yes/2 channels | 4 channels/Yes/2 channels | 4 channels/Yes/2 channels | 8 channels/Yes/2 channels | 4 channels/Yes/2 channels | 4 channels/Yes/2 channels Data transfer | DMAC/DTC/EXDMAC 4 channels/Yes/— — Nes/— — Nes/— — Nes/— — Nes/— — Nes/—
Ethernet 2 channels 2 channels 1 channel 1 channel 1 channel = = = USB-FS 1 channel (Host/Function/0TG) _ _ _ _ _
Liei7piont ol EEE1535) Yes Yes — — — — — — ﬁi‘:rices CAN 1 channel 1 channel 1 channel 1 channel 1 channel —
HS: 1 channel . .
s (Host/Function/0TG) FS: 2 channels FS: 1 channel (HB;SI.FH:‘?;:I%TG) £S: 2 channels FS: 1 channel ¢H0§‘S/k:,::€g:/e[;n;) FS: 2 channels SCI/RSPI/I’C 5 channels/2 channels/2 channels 3 channels/1 channel/1 channel 3 channels/1 channel/1 channel 6 channels/1 channel/1 channel 3 channels/1 channel/1 channel 2 channels/1 channel/1 channel
FS: 1 channel (Host/Function/0TG) (Host/Function/0TG) EStTan e ek (Host/Function/0TG) (Host/Function/0TG) (5 7 Gpnre (Host/Function/0TG) 16-bit timer 20 channels 16 channels 16 channels 17 channels 13 channels 10 channels
X (Host/Function/0T6) : 1 channel (Function) : 1 channel (Function) R —
Serial /atchdog timer, . . . . . . . .
interfaces | USB-LS Host Yes Yes Yes _ _ Yes _ _ independent watchdog timer Yes (8-bit)/Yes (14-bit) Yes (8-bit)/Yes (14-bit) Yes (8-bit)/Yes (14-bit) —/Yes (14-bit) —/Yes (14-bit) —/Yes (14-bit)
CAN 3 channels 3 channels 2 channels 3 channels 1 channel 2 channels 3 channels 1 channel T 3-phase PWM outputs 3 2 2 3 2 1
L
) 9 channels + 4 channels | 9 channels + 4 channels | 13 .21e1c/3 channels/ | 13 channels/3 channels/ | 6 channels/2 channels/ | 13 channels/3 channels/ | 13 channels/3 channels/ | channels/2 channels/ PWM delay generation Yes — Yes — — —
SCI/RSPI/IC (with FIFO)/ (with FIFO)/ Peripheral function
2 channels 4 channels 2 channels 2 channels 4 channels 2 channels ph
2 channels/2 channels 1 channel/2 channels functions Digital "
igital power su
QSPI/SSI 1 channel/2 channels 1 channel/2 channels 1 channel/— == =l= 1 channel/— =l= == cn?\tvul‘:mit ooy Yes - - - - -
32-bit timer 3 channels 3 channels 3 channels — — 3 channels — — 1 unit: 12-bit x 5 channels 1 unit: 12-bit x 5 channels
16-bit timer 22 channels 22 channels 18 channels 22 channels 16 channels 18 channels 22 channels 16 channels 2 units: 12-bit x 4 channels 2 units: 12-bit x 4 channels 2 units: 12-bit x 4 channels (1 differential PGA, sample and hold channel) (1 sample and hold channel) 12-bit x 10 channels
- A/D (sample-and-hold of 3 channels), (sample-and-hold of 3 channels), (sample-and-hold of 3 channels), 1 unit: 12-bit x 5 channels 1 unit: 12-bit x 5 channels A I
Peripheral Timers Eibidine; 4 channels 4 channels 4 channels 4 channels 4 channels 4 channels 4 channels 4 channels Analog 10-bit x 20 channels 10-bit x 12 channels 10-bit x 12 channels (3 differential PGA, sample and hold channels) |  (sample-and-hold of 3 channels) eanzleandheeichanpel)
functions o e mer| Yes (1bitYes (18- | Yes (14-bitYes (14t Yes (14-bi) Yes (14-bit)/Yes (14-0it) | Yes (8-bit/¥es (14-bi) Yes (14-bit Yes (14-bit)Yes (14-bit) | Yes (8-bit)/Yes (14-bit G2t Zichannets ot 2, Uchianne’s
s 9 D/A 10-bit x 2 channels — — 8-bit x 2 channels 8-bit x 1 channel —
Real-time clock Yes Yes Yes Yes Yes Yes Yes Yes
LVD, POR, CRC, CAC, DOC, LVD, POR, CRC, CAC, DOC, LVD, POR, CRC, CAC, DOC, LVD, POR, CRC, CAC, DOC,
12-bit x 8 channels 12-bit x 8 channels 12-bit x 8 channels 2 units: 12-bit x 8 channels 12-bit x 8 channels 2 units: 12-bit x 8 channels Other sensor LVD, POR, CRC, temperature sensor | LVD, POR, CRC, temperature sensor temperature sensor temperature sensor sensor
(sample-and-hold of (sampl hold of (sample-and-hold of 12-bit x 21 channels and 10-bit x 4 channels (sample-and-hold of 12-bit x 21 channels and 10-bit x 4 channels - N o o o o o o o o o o
it | 3 channels) 3 channels) 3 channels) 10-bit x 8 channels | (12-bit A/D and 10-bit A/D 3 channels) 10-bit x 8 channels | (12-bit A/D and 10-bit A/D Operating ambient ~401085°C, 4010 105°C ~401085°C, 4010 105°C ~401085°C, 4010 105°C ~40t085°C ~401085°C ~40t085°C, 4010 105°C
12-bit x 21 channels 12-bit x 21 channels 12-bit x 21 channels not usable simultaneously) | 12-bit x 21 channels not usable si LFQFP-144 (20 x 20) Yes = = Yes = =
D/A 12-bit x 2 channels 12-bit x 2 channels 12-bit x 2 channels 10-bit x 2 channels 10-bit x 2 channels 12-bit x 2 channels 10-bit x 2 channels 10-bit x 2 channels LFQFP-120 (16 x 16) Yes — — — — —
- Trusted Secure [P Trusted Secure IP LQFP-112 (20 x 20) Yes Yes Yes = — —
Security AES/DES/SHA/TRNG AES/DES/SHA/TRNG (AES) = (AES) =
(AES/DES/SHA/RSA/TRNG (AES/DES/SHA/RSA/TRNG;
! ) ! ) LFQFP-100 (14 x 14) Yes Yes Yes Yes Yes —
LCD — — Yes — — Yes — —
LFQFP-80 (12 x 12) = = = = Yes =
SDHI/MMC 1 channel/1 channel 1 channel/1 channel 1 channel/1 channel = = 1 channel/1 channel = = Packages
LQFP-80 (14 x 14) — Yes — — Yes —
Other SD slave — — 1 channel — — 1 channel — — LQFPB (16 14) =
] x — — — — —
Image capture (PDC) 1 channel 1 channel 1 channel — — 1 channel 1 channel —
T i LVD, POR, CRC, CAC, DOC, | LVD, POR, CRC, CAC, DOC, | LVD, POR, CRC, DOC, ELC, LVD, POR, CRC, LVD, POR, CRC, LVD, POR, CRC, DOC, ELC, LVD, POR, CRC, LVD, POR, CRC, LFOFP-64 (10:x 10} Yes Yes - - Yes Yes
ELC, temperature sensor | ELC, temperature sensor temperature sensor sensor sensor sensor temperature sensor temperature sensor LQFP-52 (10 x 10) — — — — — Yes
Operating ambient —40t0 85 °C —401t0 85 °C —40t0 85 °C —40 to 85 °C, ~40 to 105 °C —40t0 85 °C —401t0 85 °C —40 to 85 °C, -40 t0 105 °C —40 10 85 °C LFQFP-48 (7 x 7) Yes — — — — Yes
TFLGA-177 (8 x 8) Yes Yes Yes Yes — Yes Yes —
LFQFP-176 (24 x 24) Yes Yes Yes Yes — Yes Yes — .
LFBGA-176 (13 x 13) Yes Yes Yes Yes Yes Yes Yes Yes RXZOO Serles
TFLGA-145 (3 x 9) — — Yes — Yes Yes — Yes
TFLGA-145 (7 x 7) Yes Yes Yes Yes - Yes Yes — Group RX231 RX230 RX210 RX220 RX21A
Packages tig:::;g 'fg = fg' :es :es :es :ES :es :ES :es :Es CPU core RXv2 RXv2 RX1 RX1 RXv1
AL s H) e & e & e e e & Operating voltage Vee 18055V 18055V 162t055V 1621055V 181036V
TFLGA-100 (7 x 7) Yes Yes Yes Yes — Yes Yes =
TFLGA85 (7 x 7) — — — — — — — Ves Maximum operating CPU 54 54 50 32 50
frequency (MHz) BCLK/BCLK pin 32/16 32/16 25/12.5 = =
LFQFP-64 (10 x 10) = = = = = = Yes =
Code flash memory 512 KB 256 KB 1MB 256 KB 512 KB
A - - - - - - Ye - Data flash 8KB 8KB 8K8 8KB 8KB
it
LFQFP-48 (7 x 1) — — — - — - Yes - gl e
SRAM 64 KB 32 KB 96 KB 16 KB 64 KB
Group RX630 RX634 RX610 External bus | External bus width 8-bit, 16-bit 8-bit, 16-bit 8-bit, 16-bit = =
CPU core RXv1 RXv1 RXv1 Data transfer | DMAC/DTC 4 channels/Yes 4 channels/Yes 4 channels/Yes 4 channels/Yes 4 channels/Yes
Operating voltage Vee 271036V 271036V ord0to55V 301036V usB FS: 1 channel (Host/Function/0TG) - - - -
CAN 1 channel — — — —
Maximum operating CPU 100 54 100 Serial ”
frequency (MHz) BCLK/BCLK pin 50/25 54/27 25/25 SCI/RSPI/I'C 7 channels/1 channel/1 channel 7 channels/1 channel/1 channel 13 channels/1 channel/1 channel 5 channels/1 channel/1 channel 5 channels/2 channels/2 channels
Code flash memory 2v8 2m8 2M8 S 1 channl 1 channel - - -
e e ey 32K8 32K8 32KB 16-bit timer 17 channels 17 channels 16 channels 10 channels 10 channels
SRAM 128K8 128K8 128K8 ; 8-bit timer 4 channels 4 channels 4 channels 4 channels 4 channels
- - Timers | Watchdog timer/ . . . . . . . .
External bus | External bus width/SDRAM interface 8, 16, 32/— 8, 16/— 8, 16/— independent watchdog timer Yes (14-bit)/Yes (14-bit) Yes (14-bit)/Yes (14-bit) Yes (14-bit)/Yes (14-bit) —/Yes (14-bit) Yes (14-bit)/Yes (14-bit)
Data transfer | DMAC/DTC/EXDMAC 4 channels/Yes/ — 4 channels/Yes/ — 4 channels/Yes/ — Peripheral Real-time clock Yes Yes Yes Yes Yes
USB-FS FS: 1 channel (Functi - = functions T ™
— hannell Fncstn) AD 12-bit x 24 channels 12-bit x 24 channels 120t x 16chamnels 12-bit x 16 channels 2440183 7 channels
S CAN 3 channels _ - Analog (sample-and-hold of 3 channels) -bit x 7 channels
SCI/RSPI/IC 13 channels/3 channels/4 channels 13 channels/2 channels/3 channels 7 channels/—/2 channels D/A 12:bit x 2 channels 12:bit x 2 channels 10-bit x 2 channels - 10-bit x 2 channels
16-bit timer 22 channels 16 channels 16 channels STy | Sty e MR- - - - HIE
8-bit timer 4 channels 4 channels 4 channels ilist;ace Capacitive touch sensor 24 channels 24 channels - — —
Timers | Watchdog timer/ . . . . X
Peripheral independent watchdog timer Yes (14-bit)/Yes (14-bit) Yes (14-bit)/Yes (14-bit) Yes (8-bit)/ — SDHI : 1 channel = = = =
functions Real-time clock Yes — — Other Memory protection YES (MPU) YES (MPU) — - YES (MPU)
" Other functions LVD, POR, CRC, temperature sensor LVD, POR, CRC, temperature sensor LVD, POR, CRC, temperature sensor LVD, POR, CRC LVD, POR, CRC, temperature sensor
AD 12-bit x 21 channels 12-bit x 16 ch | 10-bit x 16 channel
Analog 10-bit x 8 channels -bit x 16 channels -bit x 16 channels Operating ambient temperature —40 to 85 °C, —40 to 105 °C ~40 o 85 °C, 40 to 105 °C —40 0 85 °C, 40 to 105 °C —40 to 85 °C,—40 to 105 °C —40 o 85 °C, 40 to 105 °C
D/A 10-bit x 2 channels - 10-bit x 2 channels TFLGA-145 (7 x 7) - - Yes - -
HOMI-CEC/ ~ Yo ~ LFQFP-144 (20 x 20) - - Yes - -
Other remote control reception LFQFP-100 (14 x 14) Yes Yes Yes Yes Yes
Other functions LVD, POR, CRC, temperature sensor LVD, POR, CRC, CAC, DOC, ELC, temperature sensor CRC TFLGA-100 (7 x 7) — — Yes — Yes
Operating ambient temperature —40t0 85 °C, —40 to 105 °C —40t0 85 °C —20t0 85 °C, 40 t0 85 °C TFLGA-100 (5.5 x 5.5) Yes Yes Yes = =
TFLGA-177 (8 x 8) Yes = = LFQFP-80 (12 x 12) — = Yes — Yes
LFQFP-176 (24 x 24) Yes — — LOFP-80 (14 x 14) - - Yes - =
Packages
LFBGA-176 (13 x 13) Yes = Yes LOFP-64 (14 x 14) - - - Yes -
Pack TFLGA-145 (7 x 7) Yes — — LFQFP-64 (10 x 10) Yes Yes Yes Yes =
ackages
J LFQFP-144 (20 x 20) Yes Yes Yes WFLGA-64 (5 x 5) Yes Yes — - —
LFQFP-100 (14 x 14) Yes — - WFBGA-69 (3.91 x 4.26) — — Yes — —
TFLGA-100 (5.5 x 5.5) Yes — - WQFN-64 (9 x 9) Yes Yes - - -
LFQFP-80 (12 x 12) Yes _ _ LFQFP-48 (7 x 7) Yes Yes Yes Yes —
WQFN-48 (7 x 7) Yes Yes — - —
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RX Family Group Lineup

RX100 Series

Group RX113 RX111 RX110 RX130
CPU core RXv1 RXv1 RXv1 RXv1
Operating voltage Vee 18t036V 18036V 1.8t036V 18t055V
m’:’:ﬁc'c ("“’jlﬁf)""g CPU 32 32 32 32
Code flash memory 512 KB 512 KB 128 KB 512 KB
Data flash memory 8KB 8KB 8 KB 8 KB
SRAM 64 KB 64 KB 16 KB 48 KB
Data transfer | DTC Yes Yes Yes Yes
USB FS/LS: 1 channel (Host/Function/0TG) FS/LS: 1 channel (Host/Function/0TG) — —
Serial SCI/RSPI/IC 8 channels/1 channel/1 channel 3 channels/1 channel/1 channel 3 channels/1 channel/1 channel 4 channels/1 channel/1 channel
SSI 1 channel = = =
16-bit timer 6 channels + 4 channels 6 channels + 2 channels 4 channels + 2 channels 6 channels + 2 channels
8-bit timer 4 channels = = 4 channels
Timers | naependent watchdog Yes (14-bi) Yes (14-bit) Yes (14-bi) Yes (14-bit
Fjrl;:;:‘:r::' Real-time clock Yes Yes Yes Yes
Low-power timer (LPT) Yes — — Yes
AD 12-bit x 17 channels 12-bit x 14 channels 12-bit x 14 channels 12-bit x 17 channels
Analog comparator 2 channels - - 2 channels
D/A 12-bit x 2 channels 8-bit x 2 channels = 8-bit x 2 channels
User Capacitive touch sensor 12 channels - - 36 channels
interface || driver 40 seg x 4 com - — —
Other LVD, POR, CRC, temperature sensor LVD, POR, CRC, temperature sensor LVD, POR, CRC, temperature sensor LVD, POR, CRC, temperature sensor

Operating ambient temperature

—40 10 85 °C, —40 t0 105 °C

401085 °C, 4010 105 °C

—40 1085 °C, —40t0 105 °C

—40 10 85 °C, —40 t0 105 °C

Packages

LFQFP-100 (14 x 14) Yes - Yes Yes
TFLGA-100 (7 x 7) Yes = = =
LFQFP-80 (12 x 12) — — - Yes
LQFP-64 (14 x 14) - Yes Yes Yes
LFQFP-64 (10 x 10) Yes Yes Yes Yes
WFLGA-64 (5 x 5) = Yes Yes =
LFQFP-48 (7 x 7) — Yes Yes Yes
WQFN-48 (7 x 7) — Yes Yes Yes
HWQFN-40 (6 x 6) — Yes Yes -
WFLGA-36 (4 x 4) = Yes Yes =

RX Family Specifications

Group RX71M
Pin count 100
Product name
el elelElElEleglElElEleglegleglE&g|a|a3]|3
(=} [=] (=) (=) [} [==] [a=] [=] a [=} (==} (=} o (=} (=} (==} o [=] (=] [=]
P22 | 8| 8|8|&5|8|8|8|35|2|8| 8|3 |22|2|2|=
= = = = = = = = = = = = = = = = = = = =
I SO S I S S S S I s S S S S S I S B B S
[fe) [fe) [fe) [fe) [fe) [fe) [fe) (o) (o) (o) o) 0 0 n n n [Te) [Te) [Te) [fe)
e R R|EE 2o R|lE 2B 2 E|R 2 ElE|R|E R R
CPU CPU core RXv2
Maximum operating frequency (MHz) 240
FPU YES
Memory ROM (KB) 2048 2560 3072 4096 2048
RAM (KB) 552
Data flash/E2 data flash (KB) 64
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (16/18/20 MHz)
Data transfer DMAC (channels) 8
EXDMAC (channels) 2
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 12-bit x 22
D/A (resolution x channels) 12-bit x 1
Timers 8-/16-/32-hit timers (channels) 4/22/3
PWM outputs 57
3-phase PWM output YES

Communications

SCI (clock-synchronous/asynchronous)
(channels)

742 (with FIFO)

SPI/QSPI (clock-synchronous only) (channels) 9/1
12C (channels) 9
CAN (channels) 2
SSI (channels) 2
SD Host/MMC (channels) —N ‘ 7 ‘ —N ‘ 1 ‘ —N ‘ 1 ‘ —N ‘ 1”7 ‘ —N ‘ 1”7 ‘ —N ‘ 171 ‘ —N ‘ 171 ‘ —N ‘ 7 ‘ —N ‘ 17 ‘ —N ‘ |l
Ether (channels) 1
IEEE1588 YES
USB Host/Function/High Speed support YES/YES/—
Security Encryption — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES*
1/0 1/0 ports 79
Other functions | ELC YES
Safety functions YES
PDC YES
External interrupts (pins) 16
Other Power supply voltage (V) 27Vt 36V
Operating ambient temperature (°C) —40t0 85 °C

Package

100-LQFP (14 x 14 mm)

100-TFLGA (7 x 7 mm)

Note: 1. AES/DES/SHA/TRNG




%ﬁ 64-65
RX71M (100 to 177 pins)

Group RX71M
Pin count 100 144 145 176
Product name —lslslslal=slaslalalalaolole|m|lom|lm|o|o|o|o|o|o|w Do | m|lo|o|lw|v|lvw|lw|w|e|lw||wlw|lw|l|lvwlw|lvwlw  o|lo|lo|lo|lo|lo|lvo|v|v|v|vo|w
S/2|2|2|8|8|8|2|8|8|5|E|5|5|2|2/8|8|8|2|8/5|8 s|8|5|/5|2(8|8|8|2|2|8|8|2|2|8|2|E|8|8|8|2|8|2|8|2/2/E/8|E|8|58/&8|¢
S|2|128|8/2|2|2|2|s|5|S|s|s5|5|s|5/12|2|18|812|23|2 2 s|S|s|2|s|s|s5|s5|8|8|8|8|222|3|s|sS|s|s|s(s|s/5/2(2(212/2/12/12/\2
B BIEIEIBIBIEIEIEIRIEIEIEIEIEEIEIEIEIEEE B IBIBIEIEIEBIBIBIEIEBIEBIBIBIBIEBIBIBIBGIBIE I BIBIBIEIEBIBIBIBIBIEBIE|SE
22| 2| 2|2|2|2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2|2|2|2|&|& | 2| 2| 2|2 | 2|2 |2 |2 |2 |2 |2 |2 |2 |2|2 |2 |2 |2 |8 |2 |2 | 2|2|2|2|&|& |2 |&|&|2|2|2
CPU CPU core RXv2
Maximum operating frequency (MHz) 240
FPU YES
Memory ROM (KB) 2560 3072 4096 2048 2560 3072 4096 2048 2560 3072 4096 2048 2560 3072
RAM (KB) 552
Data flash/E2 data flash (KB) 64
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (16/18/20 MHz)
Data transfer DMAC (channels) 8
EXDMAC (channels) 2
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 12-bit x 22 12-bit x 29
D/A (resolution x channels) 12-hit x 1 12-hit x 2
Timers 8-/16-/32-bit timers (channels) 4/22/3
PWM outputs 57 66 63
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 7+ 2 (with FIFO) 9.+ 4 (with FIFO)
(channels)
SPI/QSPI (clock-synchronous only) (channels) 91 11
I?C (channels) 9 "
CAN (channels) 2 3
SSI (channels) 2
SD Host/MMC (channels) 7/1‘1/1‘7/1‘1/1‘7/1‘1/1‘7/1‘1/1‘7/1‘1/1‘7/1‘1/1‘7/1‘1/1‘7/1‘1/1‘7/1‘1/1‘7/1‘1/1‘7/1‘1/1‘7/1 ‘1/1 ‘7/1‘1/1‘7/1‘1/1 ‘7/1‘1/1 ‘7/1‘1/1 ‘7/1‘1/1 ‘7/1‘1/1 ‘7/1‘1/1 ‘7/1‘1/1‘7/1‘1/1 ‘7/1‘1/1 7/1‘1/1‘7/1‘1/1 ‘7/1‘1/1 ‘7/1‘1/1 ‘7/1‘1/1‘7/1‘1/1
Ether (channels) 1 2
IEEE1588 NES;
USB Host/Function/High Speed support YES/YES/— YES/YES/YES
Security Encryption — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES® ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES*
1/0 1/0 ports 79 12 128
Other functions | ELC YES
Safety functions YES
PDC YES
External interrupts (pins) 16
Other Power supply voltage (V) 27Vto36V
Operating ambient temperature (°C) —40t0 85 °C
Package 100-TFLGA (7 x 7 mm) 144-LQFP (20 x 20 mm) 145-TFLGA (7 x 7 mm) 176-LFBGA (13 x 13 mm)

Note: 1. AES/DES/SHA/TRNG




(e 66-67
RX71M (100 to 177 pins)

Pin count 176 177
Productname LI EB|| ||| e|es|ele S NS S = S S S B CH R R S S S
5|5|2|E|8/8|2|2|8|5|8|5|5/8|8|2|5|58|8|2|8|E|E 2|8|5|2|E|E|E|8|E|E|5|E|E
=R T I I T T 0 T T T T T T T T I I i i I I S| = | === | = | = |=|=|=|=|=2|=
B BIEIEIBIBIEIEIEIRIEIEIEIEIEEIEIEIEIEEE GBI BIEIBIEBIEIEIEIEE
FlEl2lelEEElEEEE sl EEE e B EE e E B E|lE 2B EEE BB
CPU CPU core RXv2
Maximum operating frequency (MHz) 240
FPU YES
Memory ROM (KB) 4096 2048 2560 3072 4096 2048 2560 3072 4096
RAM (KB) 552
Data flash/E2 data flash (KB) 64
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (16/18/20 MHz)
Data transfer DMAC (channels) 8
EXDMAC (channels) 2
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 12-bit x 29
D/A (resolution x channels) 12-hit x 2
Timers 8-/16-/32-bit timers (channels) 4/22/3
PWM outputs 63
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 9.+ 4 (with FIFO)
(channels)
SPI/QSPI (clock-synchronous only) (channels) 11
12C (channels) 1"
CAN (channels) 3
SSI (channels) 2
SD Host/MMC (channels) 7/1‘ il ‘7/1‘ 17 ‘7/1‘ 11 ‘7/1‘ Al ‘7/1‘ 17 ‘7/1‘ 17 ‘7/1‘ Al ‘7/1‘ 1”1 ‘7/1‘ Al ‘7/1‘ 17 ‘7/1‘ 11 ‘7/1 ‘ 1”1 ‘7/1‘ il ‘7/1‘ 17 ‘7/1‘ 17 ‘7/1‘ il ‘7/1‘ 171 ‘7/1‘ Al
Ether (channels) 2
IEEE1588 NES;
USB Host/Function/High Speed support YES/YES/YES
Security Encryption — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES*
1/0 1/0 ports 128
Other functions | ELC YES
Safety functions YES
PDC YES
External interrupts (pins) 16
Other Power supply voltage (V) 27Vto36V
Operating ambient temperature (°C) —40t0 85 °C
Package ( 1137 ihgﬁﬁ’:} ) 176-LQFP (24 x 24 mm) 177-TFLGA (8 x 8 mm)

Note: 1. AES/DES/SHA/TRNG




(e

68-69
Group
Pin count 144 100 145 100 144 100 145 100 144 100 145 100
Product name
2| Rl SS | | 2| 2|22/ 2|=2 RlElEle |l 2l2 2522 2223 |B|2|RIElElEleleElZ |3 |8 (=222 3|3
2|S|s|8|2|S|g|8|3|8|8|8\2/58|8|2|2 2 ¢8 ©|2|S|E|E|E|S|E|E|2|E|E|E|2|8|2|8|2|8|8|2|2|5/8|8|2|5|8 ¢8
B8 | 8|8 | 8|8 | 8| 8| 8|8 |83 |8 | 8|8 |8|8|8| 8|8 S| 8| 8|8 | 8|8 | 8| 8|8 |83 |8 |8|8| 8|8 | 8|8 |8 |8 | 8|8 | 8|8 |8|8|8|8|8|3
PR R 2R R R R R R R R R R R (2 (2|2 |8R |8 |82 |2 |2 |2 |2 |82 |8 |8 |82 |8 |2 |82 |2 |82 | 82|8|8|82|2|2 |2
2|2 | 2| 2 | 2|2 |2 |2 |2 |2 |2 |2 |2 |2 |2|2|&|2|:2 2| 2| 2|2 2|2 |2 |2 |2|2 |8 |2|2|2|2 |2 |2|2 |2 |2 || |2|2|2|2|2|2)|2
CPU CPU core RXv2
Maximum operating frequency (MHz) 120
FPU YES
Memory ROM (KB) 512 768 1,048
RAM (KB) 256
Dual bank function NO
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (16/18/20 MHz, low speed oscillator 240 KHz)
Data transfer DMAC (channels) 8
EXDMAC (channels) 2
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22
D/A (resolution x channels) 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1 12-bitx 2 12-bit x 1 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1
Timers 8-/16-/32-bit timers (channels) 4/18/3
PWM outputs 48
3-phase PWM output YES
Communications (Sc(rilla(:rllztl::)-synchronous/asynchronous) 13 1 13 1 13 1 13 1 13 1 13 1
SPI/QSPI (clock-synchronous only) (channels) 16/1 1411 16/1 1411 16/1 1411 16/1 14/1 16/1 1411 16/1 1411
IC (channels) 15 13 15 13 15 13 15 13 15 13 15 13
CAN (channels) 2
Ether (channels) 0

SD Host/SD Slave/MMC (channels)

0/0/1 ‘ 111 ‘0/0/1 ‘ 111 ‘0/0/1 ‘ 17111 ‘0/0/1 ‘ 17111 ‘ 0/0/1 ‘ 111 ‘ 0/0/1 ‘ 111 ‘ 0/0/1 ‘ 111 ‘0/0/1 ‘ 111 ‘0/0/1 ‘ 1711 ‘ 0/0/1

‘ 111 ‘ 0/0/1 ‘ 111 ‘0/0/1 ‘ 111 ‘0/0/1 ‘ 1711 ‘0/0/1 ‘ 1711 ‘ 0/0/1 ‘ 111 ‘ 0/0/1 ‘ 111 ‘0/0/1 ‘ 1111 ‘0/0/1 ‘ 1711 ‘0/0/1 ‘ 1711 ‘ 0/0/1 ‘ 111 ‘ 0/0/1 ‘ 111 ‘ 0/0/1 ‘ 111 ‘0/0/1 ‘ 111 ‘0/0/1 ‘ 1711

USB Host/Func YES/YES
Graphics Graphic LCD controller NO
2D rendering engine NO
Security Encryption NO YES* NO YES* NO YES*! NO YES* NO YES* NO YES* NO YES* NO YES* NO YES* NO YES* NO YES* NO YES*
1/0 1/0 ports 12 79 12 79 12 79 12 79 12 79 12 79
Other functions | ELC YES
Safety functions YES
PDC YES NO YES NO YES NO YES NO YES NO YES NO
External interrupts (pins) 16
Other Power supply voltage (V) 27Vt 36V
Operating ambient temperature (°C) —40t0 85 °C
Package 144-LFQFP 100-LFQFP 144-TFLGA 100-TFLGA 144-LFQFP 100-LFQFP 144-TFLGA 100-TFLGA 144-LFQFP 100-LFQFP 144-TFLGA 100-TFLGA
(20 x 20 mm) (14 x 14 mm) (7 x 7 mm) (7 x 7 mm) (20 x 20 mm) (14 x 14 mm) (7 x 7 mm) (7 x 7 mm) (20 x 20 mm) (14 x 14 mm) (7 x 7 mm) (7 x 7 mm)

Notes: 1. AES/TRNG
2. Incorporates Trusted Secure IP (integrated AES, DES, RSA, SHA, and TRNG)




@'\
RX
RX651 (100 to 177 pins)

Group RX651

Pin count 176 144 100 177 145 100 176 144 100 177 145 100 176
Product name
l2lealels(=|l2l2=s (223|283 |23|[2|2|g|®= s |22 |3 el 22|82
S|5|8|5|8|5|8|5|8|5|8|&5|8|&5|&|2|&|2 S/ £/8|E/8 |2 82|82
2|22 2/ 2|2|2/ 2\ 2/ 2/8|2/2\2/2 /8|2 :¢8 2122|8232/ 2 2|28|¢2
2|2 |2 |2 | & | &2 |2 | & |2 |2 | & | & | & | & |2 |2 | & | & 2| 2 | & | 2 | & 2 | 2 | 2 | 2 | &
CPU CPU core RXv2
Maximum operating frequency (MHz) 120
FPU YES
Memory ROM (KB) 1,536 2,096
RAM (KB) 640
Dual bank function YES
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (16/18/20 MHz, low speed oscillator 240 KHz)
Data transfer DMAC (channels) 8
EXDMAC (channels) 2
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 | 12-bit x 29
D/A (resolution x channels) 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1 12-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/18/3
PWM outputs 48
3-phase PWM output YES
Communications (S:;L(;::t)—synchronous/asynchronous) 13 1 13 1 13 1 13 1 13
SP1/QSP!I (clock-synchronous only) (channels) 16/1 141 16/1 14/1 16/1 141 16/1 141 16/1
1C (channels) 16 13 16 13 16 13 16 13 16
CAN (channels) 2
Ether (channels) 0
SD Host/SD Slave/MMC (channels) 111
USB Host/Func YES/YES
Graphics Graphic LCD controller YES
2D rendering engine YES

Security Encryption NO ‘ YES* ‘ NO ‘YES*Z ‘ NO ‘ YES* ‘ NO ‘ YES* ‘ NO ‘ YES*® ‘ NO ‘ YES*| NO ‘ YES* ‘ NO ‘ YES* ‘ NO ‘ YES* ‘ NO ‘ YES* ‘ NO ‘ YES*® ‘ NO ‘ YES* ‘ NO ‘ YES* ‘ NO ‘ YES*
1/0 1/0 ports 137
Other functions | ELC YES
Safety functions YES
PDC YES ‘ NO ‘ YES ‘ NO ‘ YES NO YES ‘ NO ‘ YES
External interrupts (pins) 16
Other Power supply voltage (V) 27Vto36V
Operating ambient temperature (°C) —40to 85 °C
Package 176-LQFP 144-LQFP 100-LQFP | 177-TFLGA | 145-TFLGA | 100-TFLGA | 176-LFBGA | 176-LQFP 144-LQFP 100-LQFP | 177-TFLGA | 145-TFLGA | 100-TFLGA | 176-LFBGA
(24 x 24 mm)|(20 x 20 mm) | (14 x 14 mm)| (9x9mm) | (7x7mm) | (7x7mm) |(13 x 13 mm)|(24 x 24 mm)|{(20 x 20 mm) (14 x14mm)| (9x9mm) | (7x7mm) | (7x7mm) |(13 x 13 mm)

Notes: 1. AES/TRNG
2. Incorporates Trusted Secure IP (integrated AES, DES, RSA, SHA, and TRNG)

70-71
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72-73
Group RX65N
Pin count 144 100 145 100 144 100 145 100 144 100 145 100
Product name
EIEE|E|E E|5|s 2|2\ 2|2|2|2|23 2|E|8|8 E|E E|E|8|2|22|2|2|2|3 2|E|E|E|2 E|E|5|8|2/2|2|2|2|8212|32
= 222 2 22z 22 222 2022 2 8= S o2 ElE|2 g E 222 22|22z 222 2 2|2 2|12 2 2/2 =2
Blele el el eleleleleglelelelelale &8 Sl le8le 22 elclelelgleelglglelealgaleleleleelelere
2|2 | 2| 2 | 2|2 |2 |2 |2 |2 |2 |2 |2 |2 |2|2|&|2|:2 2| 2| 2|2 2|2 |2 |2 |2|2 |8 |2|2|2|2 |2 |2|2 |2 |2 || |2|2|2|2|2|2)|2
CPU CPU core RXv2
Maximum operating frequency (MHz) 120
FPU YES
Memory ROM (KB) 512 768 1,048
RAM (KB) 256
Dual bank function NO
BGO function NO
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (16/18/20 MHz, low speed oscillator 240 KHz)
Data transfer DMAC (channels) 8
EXDMAC (channels) 2
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22
D/A (resolution x channels) 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1
Timers 8-/16-/32-bit timers (channels) 4/18/3
PWM outputs 48
3-phase PWM output YES
Communications ;Sc(rilla(:rllztl:z)-synchronous/asynchronous) 13 1 13 1 13 1 13 1 13 1 13 1
SPI/QSP!I (clock-synchronous only) (channels) 16/1 141 16/1 141 16/1 141 16/1 14/1 16/1 14/1 16/1 141
I’C (channels) 15 13 15 13 15 13 15 13 15 13 15 13
CAN (channels) 2

Ether (channels)

1

SD Host/SD Slave/MMC (channels)

0/0/1 ‘ 111 ‘0/0/1 ‘ 111 ‘0/0/1 ‘ 1711 ‘0/0/1 ‘ 171n ‘0/0/1 ‘ 1711 ‘ 0/0/1 ‘ 1711 ‘ 0/0/1 ‘ 111 ‘0/0/1 ‘ 111 ‘0/0/1 ‘ 171N ‘0/0/1

‘ 1711 ‘ 0/0/1 ‘ 111 ‘0/0/1 ‘ 1711 ‘0/0/1 ‘ 171n ‘0/0/1 ‘ 1711 ‘ 0/0/1 ‘ 171n ‘ 0/0/1 ‘ 111 ‘0/0/1 ‘ 111 ‘0/0/1 ‘ 171N ‘0/0/1 ‘ 171n ‘0/0/1 ‘ 1711 ‘ 0/0/1 ‘ 1711 ‘ 0/0/1 ‘ 111 ‘0/0/1 ‘ 1711 ‘0/0/1 ‘ 171n

USB Host/Func YES/YES
Graphics Graphic LCD controller NO
2D rendering engine NO
Security Encryption NO YES* NO YES* NO YES* NO YES* NO YES* NO YES* NO YES* NO YES* NO YES* NO YES* NO YES* NO YES*
1/0 1/0 ports 112 79 112 79 112 79 12 79 12 79 12 79
Other functions | ELC YES
Safety functions YES
PDC YES NO YES NO YES NO YES NO YES NO YES NO
External interrupts (pins) 16
Other Power supply voltage (V) 27Vt036V
Operating ambient temperature (°C) —40t0 85 °C
Package 144-LFQFP 100-LFQFP 144-TFLGA 100-TFLGA 144-LFQFP 100-LFQFP 144-TFLGA 100-TFLGA 144-LFQFP 100-LFQFP 144-TFLGA 100-TFLGA
(20 x 20 mm) (14 x 14 mm) (7 x 7 mm) (7 x 7 mm) (20 x 20 mm) (14 x 14 mm) (7 x 7 mm) (7 x 7 mm) (20 x 20 mm) (14 x 14 mm) (7 x 7 mm) (7 x 7 mm)

Notes: 1. AES/TRNG
2. Incorporates Trusted Secure IP (integrated AES, DES, RSA, SHA, and TRNG)




@'\
RX
RX65N (100 to 177 pins)

Pin count 176 144 100 177 145 100 176 144 100 177 145 100 176
Product name
2 2|2 |ejlx|lg 2|82 | 2|2 |2|8| 8| 2|2|2|2|& E|12(2|5 | 2|2|2|8)|2
8|z|8|8|8|5|8|&|8|5|8|z|8|5|8|&8|8|2|8 z| /2|8 | 2|8|/2|8|¢%
2|2 | E|8|2|E|8|2|8|8|2|8|8|2|8|8|2|8|8 2|2 2|8 |2 |E|28|2|8
PR R ||| R R R R R e T B R I I~ B~ O 4
2|2 |2 |2 | & | &2 | &2 | & | & |2 | & | &2 | & |2 |2 |2 | & | & | & 2 | 2 | 2 |2 2 | 2 | 2 | 2 | &
CPU CPU core RXv2
Maximum operating frequency (MHz) 120
FPU YES
Memory ROM (KB) 1,536 2,096
RAM (KB) 640
Dual bank function YES
BGO function YES
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (16/18/20 MHz, low speed oscillator 240 KHz)
Data transfer DMAC (channels) 8
EXDMAC (channels) 2
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 12-bit x 29 12-bit x 22 | 12-bit x 29
D/A (resolution x channels) 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1 12-bit x 2 12-bit x 1 12-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/18/3
PWM outputs 48
3-phase PWM output YES
Communications ;Sc(rilla(:rl:zl:z)-synchronous/asynchronous) 13 1 13 1" 13 1 13 1 13
SPI/QSP!I (clock-synchronous only) (channels) 16/1 141 16/1 141 16/1 141 16/1 141 16/1
I?C (channels) 16 13 16 13 16 13 16 13 16
CAN (channels) 2
Ether (channels) 1
SD Host/SD Slave/MMC (channels) 111
USB Host/Func YES/YES
Graphics Graphic LCD controller YES
2D rendering engine YES
Security Encryption NO ‘YES“ ‘ NO ‘YES*Z‘ NO ‘YES“ ‘ NO ‘YES*Z‘ NO ‘YES”‘I ‘ NO ‘YES*Z NO ‘YES“‘ NO ‘YES*I‘ NO ‘YES*Z‘ NO ‘YES*Z‘ NO ‘YES”‘I ‘ NO ‘YES*Z NO ‘YES“‘ NO ‘YES"‘Z
1/0 1/0 ports 137
Other functions | ELC YES
Safety functions YES
PDC YES ‘ NO ‘ YES ‘ NO ‘ YES NO YES ‘ NO ‘ YES
External interrupts (pins) 16
Other Power supply voltage (V) 27Vt 36V
Operating ambient temperature (°C) —40t0 85 °C
Package 176-LQFP | 144-LQFP 100-LQFP | 177-TFLGA | 145-TFLGA | 100-TFLGA | 176-LFBGA | 176-LQFP | 144-LQFP 100-LQFP | 177-TFLGA | 145-TFLGA | 100-TFLGA | 176-LFBGA
(24 x 24 mm)|(20 x 20 mm) | (14 x 14 mm)| (9x9mm) | (7x7mm) | (7x7mm) |(13x 13 mm)|(24 x 24 mm)|{(20 x 20 mm) (14 x14mm)| (9x9mm) | (7x7mm) | (7x7mm) |(13 x 13 mm)

Notes: 1. AES/TRNG
2. Incorporates Trusted Secure IP (integrated AES, DES, RSA, SHA, and TRNG)




e 167
RX64M (100 to 177 pins)

Group RX64M
Pin count 100 144 145
Productname == EElEllEllElElElElElEElElEIEIZIZ=F == 2222|2222 2||lejlp|lele|2 |22 2Rl | |5 |3|%5|35|3
g|l8|2|2|8|8|2|z|8|/8|8|2|8|8|8|2|/8|8|2|2/8|8|¢& S 8|28|2|2|8|8|2|2|8|8|8|2|28|8|8|2|2|2|8|2|8|8|/2|2|8|8|23|2|8|8|&|F%
S| s|s|/s(2/8|8(8|2|2|2|2|s|5|s|s|s|gs|s|s/8/12|2 S|12|2|2|2|2|28|2|2|s|s|s|s|8|8|8|8|2|2|23|3|s|s|s|s|s/s(s(=s/128/12/12/¢
ZBIE|E|B|2|B|E|2|B|2(B|B|2|B|B|B|B|BB|R|IBB 222 B B|B|IB|I2B| 2|2\ 2|B|B|B|l2|2|2|2|BB|B|B|B|2|2|2|B|B|B|BIB|2 "2
22| 2|2|2|2|2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2|2|2|2|& || 2| 2| 2|2 | 2|2 |2 |2 |2 |2 |2 |2 |2 |2|2 |2 |2 |2 |8 |2 |2 | 2|2|2|2|&|& |2 |&|&|2|2|2
CPU CPU core RXv2
Maximum operating frequency (MHz) 120
FPU YES
Memory ROM (KB) 2048 2560 3072 4096 2048 2560 3072 4096 2048 2560 3072 4096 2048 2560
RAM (KB) 552
Data flash/E2 data flash (KB) 64
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (16/18/20 MHz)
Data transfer DMAC (channels) 8
EXDMAC (channels) 2
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 12-bit x 22 12-bit x 29
D/A (resolution x channels) 12-hit x 1 12-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/22/3
PWM outputs 57 66
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 7+ 2 (with FIFO) 9.+ 4 (with FIFO)
(channels)
SPI/QSPI (clock-synchronous only) (channels) 8/1 10/1
IC (channels) 9 N
CAN (channels) 2 3
SSI (channels) 2
SD Host/MMC (channels) 7/1‘ il ‘7/1‘ 17 ‘7/1‘ 171 ‘7/1‘ Al ‘7/1‘ 1”1 ‘7/1‘ 17 ‘7/1‘ il ‘7/1‘ 111 ‘7/1‘ Al ‘7/1‘ 171 ‘7/1‘ 171 ‘7/1 ‘ 17 ‘7/1‘ il ‘7/1‘ 1”71 ‘7/1‘ 17 ‘7/1‘ Al ‘7/1‘ 1”1 ‘7/1‘ 171 ‘7/1‘ Al ‘7/1‘ 171 ‘7/1‘ 11 ‘7/1‘ Al ‘7/1‘ il ‘7/1‘ 111 ‘7/1‘ 17 ‘7/1‘ Al ‘7/1‘ 1”1 ‘7/1‘ 17
Ether (channels) 1
IEEE1588 YES
USB Host/Func YES/YES
Security Encryption — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ YES* ‘ — ‘ YES* — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES*
1/0 1/0 ports 79 12
Other functions | ELC YES
Safety functions YES
PDC — YES
External interrupts (pins) 16
Other Power supply voltage (V) 27Vto36V
Operating ambient temperature (°C) —40t0 85 °C
Package 100-LQFP (14 x 14 mm) 100-TFLGA (7 x 7 mm) 144-LQFP (20 x 20 mm) 145-TFLGA (7 x 7 mm)

Note: 1. AES/DES/SHA/TRNG




@'\
RX
RX64M (100 to 177 pins)

Pin count 145 176 171
Prodictname = |x%|=|%|=|=|=|g|lg|lg|lglglglglglglglalalalalg gle|elele|ele|glelelelele|lelelelelalalalalalale|g|alalalals|alely
S|8|8|E|E|E8|8|E|E|5|2|2|8/8|8|2|2/2|28|2|8|5]|¢8 =2 g88|8|2|8|8|8|2|8|8|/e|/2|/8|/5|/8|/=|/E|5|B|E|B|E|E|2|E|E|B|2|58|58|8|2
Z|2|2|2|3|8|2|2|5|5|5|5|5/2/5/2/2|/2|2|/2|8|2|3 =5|3|S5|5|5|5|5|5|2|2|2|2|5|5|5|5|5/5|5|5|5|5|5|5|8|8|8/8|8|8 383
B0 5|88 8| 8| B (S8 g| 2| S|\ e8| B|E|e|elE Bl (| 8| 8| s|B e8| g8\ g|8 2| Elg|ele| g8 S\ eS| 2| |8\ s|E|le|
22| 2|2|2|2|2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2|2|2|2|& || 2| 2| 2|2 | 2|2 |2 |2 |2 |2 |2 |2 |2 |2|2 |2 |2 |2 |8 |2 |2 | 2|2|2|2|&|& |2 |&|&|2|2|2
CPU CPU core RXv2
Maximum operating frequency (MHz) 120
FPU YES
Memory ROM (KB) 3072 4096 2048 2560 3072 4096 2048 2560 3072 4096 2048 2560 3072 4096
RAM (KB) 552
Data flash/E2 data flash (KB) 64
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (16/18/20 MHz)
Data transfer DMAC (channels) 8
EXDMAC (channels) 2
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 12-bit x 29
D/A (resolution x channels) 12-hit x 2
Timers 8-/16-/32-bit timers (channels) 4/22/3
PWM outputs 66 63
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 9.+ 4 (with FIFO)
(channels)
SPI/QSPI (clock-synchronous only) (channels) 10/1
12C (channels) 1"
CAN (channels) 3
SSI (channels) 2
SD Host/MMC (channels) 7/1‘ il ‘7/1‘ 17 ‘7/1‘ 171 ‘7/1‘ Al 7/1‘ 1”1 ‘7/1‘ 171 ‘7/1‘ Al ‘7/1‘ 1”1 ‘7/1‘ il ‘7/1‘ 17 ‘7/1‘ 171 ‘—/1 ‘ 17 ‘7/1‘ il ‘7/1‘ 1”71 ‘7/1‘ 17 ‘7/1‘ Al ‘7/1‘ 1”1 ‘7/1‘ 171 ‘7/1‘ Al ‘7/1‘ 171 ‘7/1‘ 11 ‘7/1‘ Al ‘7/1‘ il ‘7/1‘ 111 ‘7/1‘ 17 ‘7/1‘ Al ‘7/1‘ 1”1 ‘7/1‘ 17
Ether (channels) 1 2
IEEE1588 YES
USB Host/Func YES/YES
Security Encryption — ‘ YES* ‘ — ‘ YES* — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ YES* ‘ ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES* ‘ — ‘ YES*
1/0 1/0 ports 12 128
Other functions | ELC YES
Safety functions YES
PDC YES
External interrupts (pins) 16
Other Power supply voltage (V) 27Vto36V
Operating ambient temperature (°C) —40t085°C
Package 145-TFLGA (7 x 7 mm) 176-LFBGA (13 x 13 mm) 176-LQFP (24 x 24 mm) 177-TFLGA (8 x 8 mm)

Note: 1. AES/DES/SHA/TRNG




@'\
RX
RX631 (48 to 176 pins)

Pin count 48 64 100 144
Product name 2lelolal o lolz2lglslslslslzlzlalalalelalalalala o || Elalalalalalalalalalalal=al=al=slsl=al=sl=slalal=l=l29l=alsla|leo|lw|w|o| o
5|E|B|E|E|E|5/2\5\5|5|5|8|85\8/5/8/5|5/5 88 15|2|5|E\5/5|5\8(5\8|5\5\58\8(213/8/2/8|8/8|2|8|8|3/3|58\5\8|8|E¢E
S| =S| 2z2|=z|la|la|l=|=2|z2|z2|lg|la|lZ|la|lo|le|lR|m|la|la|x|<|a o = |2 | |>s|alglo|5 ||l |l=|lBElc|lo|lo|lRIfR|f|le|ls|ls|dod|a|lalajld|ja|ale|d|R|Ir|R
R R R R R A R R R A R R R R R R R R A R A ) R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
el O O e e e O O O O O AR R A R R R R R R e e e e o e
22| 2|2|2|2|2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2|2|2|2|&|&| 22| 2|2 |2 |2 |2 |2 |2|2 |2 |2|2| 2|2 |2 |2|2 |2 |2|2 |2 |2|& |2 | |2 |2|&|&2|2|2|2|&
CPU CPU core RXv1
Maximum operating frequency (MHz) 100
FPU YES
Memory ROM (KB) 256 ‘ 384 ‘ 512 ‘ 256 ‘ 384 ‘ 512 ‘256‘512 256 ‘ 384 ‘ 512 ‘ 768 ‘ 1024 1536 2048 256 ‘ 384 ‘ 512 ‘ 768 ‘ 1024 ‘ 1536 ‘ 2048 ‘ 256 ‘ 384
RAM (KB) 64 128 ‘ 192 ‘ 256 128 ‘192‘256 128 ‘192‘ 256 128
Data flash/E2 data flash (KB) 32
Clocks Subclock (external: 32.768 kHz) NO YES
RTC NO YES
On-chip oscillator YES (50 MHz, low speed oscillator 125 kHz)
Data transfer DMAC (channels) 4
EXDMAC (channels) — 2
DTC YES
Bus BSC — YES
Analog A/D (resolution x channels) 12-bit x 8 12-bit x 12 10-bit x 8, 12-hit x 14 10-bit x 8, 12-hit x 21
D/A (resolution x channels) — 10-bit x 1 10-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/16/— 4/22/—
PWM outputs 32 48
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous)
(channels) 5 6 9 13
SPI/QSPI (clock-synchronous only) (channels) 1/— 8/— 1M1/— 16/—
I2C (channels) 6 7 1" 17
SnENENENENE DN [+ [T« [T + TR EEREEE L [
USB Host/Func YES/YES
Security Encryption — ‘YES** — ‘YES*' = ‘YES”’1 =
1/0 1/0 ports 30 ‘ 42 ‘ 40 79 ‘ 112
Other functions | Safety functions YES
PDC — ‘YES‘ — ‘YES
External interrupts (pins) 13 16
Other Power supply voltage (V) 27Vt 36V
Operating ambient temperature (°C) —40t0 85 °C
Package 48-LFQFP (7 x 7 mm) 64-LFQFP (10 x 10 mm) (gtTgfr/:’ 100-LFQFP (14 x 14 mm) 100-TFLGA (7 x 7 mm) 144-LFQFP (20 x 20 mm)

Note: 1. AES




@\ 82-83
Group RX631
Pin count 144 145 176
rrodienamne EEEEEEEEEEEEEEEEEEEEEEE 2|15 2|2 |52 |S5|3|35|1Z2 (35|22 3\ 2| 22|28\ 2|2\ 28| 2\ 28|28|2|2|2|28|23|28|3
S15|2|8|5|8|2|8|2|8|2|8|8|8|5|8|8|8|8|2|8|8|2 81g|2|8|28|g|lg2|2|8|8|28|E|S|e|2|28|g|2|c|2|2|8|g|2|2|2|2|8/5|8|8
2 =2 2 2|2 =2 2|8 2 2 22 2 228 22722 2 2 = = 2 22 2 E 2 E 2 22 2 22 2 =2 82 =/2 2. 22 2 . 3 = 7 2 2 2 =
ElE 2E 2|2 2 &2 B E EE 22 B2l 5 E EE S =l BlEE E 2 2 ElEls B E E E|E|E E 2o E BIE|E B 2 E ElElE B o2
2| | | 2|2 |2 |2 ||| ||| | ||| ||| ||| 2|2 |2 | & | |2 |2 | & || |2 |2 ||| || |2 |2 || |2 ||| |2 ||| |2 |2
CPU CPU core RXv1
Maximum operating frequency (MHz) 100
FPU YES
Memory ROM (KB) 512 ‘ 768 ‘ 1024 1536 2048 256 384 512 ‘ 768 ‘ 1024 ‘ 1536 ‘ 2048 ‘ 256 384 512 ‘ 768 ‘ 1024 ‘ 1536 ‘ 2048
RAM (KB) 128 ‘ 192 ‘ 256 128 ‘ 192 ‘ 256 128 ‘ 192 ‘ 256 128
Data flash/E2 data flash (KB) 32
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (50 MHz, low speed oscillator 125 kHz)
Data transfer DMAC (channels) 4
EXDMAC (channels) 2
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 10-bit x 8, 12-bit x 21
D/A (resolution x channels) 10-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/22/—
PWM outputs 48
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 13
(channels)
SPI/QSPI (clock-synchronous only) (channels) 16/—
12C (channels) 17
T2 TR @ [ v I v [ T [T [ e T e [ o]
USB Host/Func YES/YES YES/YES
Security Encryption — ‘YES"‘1 — ‘YES"‘1 — ‘YES*1 —
1/0 1/0 ports 112 ‘ 134
Other functions | Safety functions YES YES
PDC — ‘YES‘ — ‘YES — ‘YES‘ — ‘YES‘ — ‘YES‘ — ‘YES‘ — ‘YES‘ —
External interrupts (pins) 16
Other Power supply voltage (V) 27Vt 36V
Operating ambient temperature (°C) —40t0 85 °C

Package

144-LFQFP (20 x 20 mm)

145-TFLGA (7 x 7 mm)

176-LFBGA (13 x 13 mm)

Note: 1. AES




e o
Group RX631
Pin count 176 177 48 64 100
e gleiglegle|glelelele|lg|Eg|lg|e|E Elglg|lg|e|glgle glelalslalg|elalalalelelg|aelg|elglelelg|2 |z |2 |8 |5 e s|ele|e|lE|s
S|g|g|g|g8|g|2|8|g|g|g|g|2|8|5|2|S|2|2|E8|8|E|¢E S|2|8|5|2|B|E|B|E|5|B|E|S|E|E|B|E8|E|8|E|8|8|8|2|8|2|2|g|8|8|8|¢8
z 2222|2222 2l2|l2|2|2/208|2|2/2/2|8 8|3 Zlz|zlz|2lelzle| 2l2|le| 2|2 2|2|2|2|2|2 | 2|e|l2| 2|2\ 2|2|2|2|2|8|3|82
Ao B s R E A e s g £l B E 2 2 B R E o E = 2B E|E B|EE 2 2 B 2 EE E|E 5|2 2 2 2 B E|E B E|E 52 2 2 2 2
2| |2 | 2|2 |2 |2 ||| ||| | ||| ||| ||| 2l | |2 | |2 |2 ||| |2 | & |2 || |22 || ||| |2 ||| ||| & |2 |||
CPU CPU core RXv1
Maximum operating frequency (MHz) 100
FPU YES
Memory ROM (KB) 0 ‘ 256 ‘ 384 ‘ 512 ‘ 768 ‘ 1024 1536 ‘ 2048 256 384 512 ‘ 768 ‘ 1024 ‘ 1536 ‘ 2048 | 256 ‘ 384 ‘ 512 ‘ 256 ‘ 384‘512 256 ‘ 384‘512 ‘ 768‘ 1024
RAM (KB) 128 ‘ 192 ‘ 256 128 ‘192 256 128 64 128 ‘ 192 ‘ 256
Data flash/E2 data flash (KB) 0 ‘ 32
Clocks Subclock (external: 32.768 kHz) YES NO YES
RTC YES NO YES
On-chip oscillator YES (50 MHz, low speed oscillator 125 kHz)
Data transfer DMAC (channels) 4
EXDMAC (channels) 2 - 2
DTC YES
Bus BSC YES — YES
Analog A/D (resolution x channels) 10-hit x 8, 12-bit x 21 12-hit x 8 12-hit x 12 10-bit x 8, 12-bit x 14
D/A (resolution x channels) 10-bit x 2 — 10-bit x 1
Timers 8-/16-/32-bit timers (channels) 4/22/ — 4/16/—
PWM outputs 48 32
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous)
(channels) 13 5 6 ’
SPI/QSPI (clock-synchronous only) (channels) 16/— 71— 8/— 1/—
12C (channels) 17 6 7 1"
S I S N S T R S (T [ [ [ [ EEEEE | z
USB Host/Func YES/YES
Security Encryption — ‘YES"‘1 — ‘YES”‘1 — ‘YES’x<1 —
1/0 1/0 ports 134 30 42 ‘ 79
Other functions | Safety functions YES
= = e[ - e - [w - o - e - |l -
External interrupts (pins) 16 13 ‘ 16
Other Power supply voltage (V) 27Vt 36V
Operating ambient temperature (°C) —40to 85 °C —40to 105 °C
Package 176-LFQFP (24 x 24 mm) 177-TFLGA (8 x 8 mm) (;‘8:;2;:) (134;L1F8fnpm) 100-LFQFP (14 x 14 mm)

Note: 1. AES




@'\
RX
RX631 (48 to 176 pins)

Pin count 100 144 176
rrodietene ElElelelgleleleleleelelgelE|eleE|lele el glelelelelegl gl Elg|lglelgle
S(2|8|3|5|2(8|2(2|2|8|8|2|8|5|8|8|8|5|8|8|23 2|2|2|2|8(2|2\5|8|2|8|8|28
EE EE ElE B oE o= B B EE HE E e R e e R R EoE B E B BB B E B OB E B
22| 2| 2| 2|2|2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2|2|2|2|& || 2|2 |2 |2 |2 |2 |2 |2 |28|& |2 |2|&
CPU CPU core RXv1
Maximum operating frequency (MHz) 100
FPU YES
Memory ROM (KB) 1536 2048 256 ‘ 384 ‘ 512 ‘768‘ 1024 1536 2048 256‘ 384 ‘ 512 ‘768‘ 1024 1536‘ 2048
RAM (KB) 128‘192‘256 128‘192‘256 128 ‘192‘256 128‘192‘255 128‘192‘256 128 ‘192‘256 128 ‘192‘256
Data flash/E2 data flash (KB) 32
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (50 MHz, low speed oscillator 125 kHz)
Data transfer DMAC (channels) 4
EXDMAC (channels) 2
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 10-bit x 8, 12-bit x 14 10-bit x 8, 12-bit x 21
D/A (resolution x channels) 10-bit x 1 10-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/16/— 4/22/—
PWM outputs 32 48
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 9 13
(channels)
SPI/QSPI (clock-synchronous only) (channels) 1M1/— 16/—
12C (channels) N 17
CAN (channels) 2 3 ‘ 2
USB Host/Func YES/YES
Security Encryption _
1/0 1/0 ports 79 112 ‘ 134
Other functions | Safety functions YES
o - ves| — [ves| — [es] - s Jves| [ -
External interrupts (pins) 16
Other Power supply voltage (V) 27Vto36V
Operating ambient temperature (°C) —40t0 105 °C

Package

100-LFQFP (14 x 14 mm)

144-LFQFP (20 x 20 mm)

176-LFQFP (24 x 24 mm)

Note: 1. AES

86-87




(e 88-89
RX63N (100 to 176 pins)

Group RX63N
Pin count 100 144 145 176
Product name ol a w | @
Tl |e|lEls|s5 s |E|lEEle|elsee|2|222222|3 Pl sl5 ||l e|Rleleplele|l2(3 |2 || 3 22|25 2|28 23| 2|8|28|/8|8
Z|2|22|3|8/2|2|8|22/2/8|2/2/2|2\2|2/8/2|2\28 Z|3/B|2|2|2|3|2|8|2/2|2/2/8|2/2|2|3/2|8/2/2|2/2/8|/2/2/|2|2|8/|°8
22| 2|2 22|22 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2|2|2|2|&|&| 2|2 |2 |2 | & | & |2 |2 |2 |2 |2 |2 ||| |2 |2 |2 |2|2 |2 |2 |2 |28|2|2|2|2|2|2|2
CPU CPU core RXv1
Maximum operating frequency (MHz) 100
FPU YES
Memory ROM (KB) 768 ‘ 1024 1536 ‘ 2048 768 ‘ 1024 ‘ 1536 ‘ 2048 ‘ 768 ‘ 1024 1536 ‘ 2048 768 ‘ 1024 ‘ 1536 ‘ 2048 ‘ 768 ‘ 1024 ‘ 1536 ‘ 2048
RAM (KB) 128 ‘ 192 ‘ 256 128 ‘192‘ 256 128 ‘ 192 ‘ 256 128 ‘192‘ 256 128
Data flash/E2 data flash (KB) 32
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (50 MHz, low speed oscillator 125 kHz)
Data transfer DMAC (channels) 4
EXDMAC (channels) 2
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 10-bit x 8, 12-bit x 14 10-bit x 8, 12-bit x 21
D/A (resolution x channels) 10-bit x 1 10-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/16/— 4/22/ —
PWM outputs 32 48
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 9 13
(channels)
SPI/QSPI (clock-synchronous only) (channels) 1M/— 16/—
12C (channels) 1" 17
ca et e -] 2 [-fe]-[ 2 [-fe]-a[-[e[-]: -2 [-] 2 a1 s [-[el-Je[-[s[-[a]-Je[-[o[-[s]-]s
Ether (channels) YES
USB Host/Func YES/YES
Security Encryption — ‘YES*‘ — ‘YES*1 — ‘YES*‘ — ‘YES*‘ — ‘YES*1 — ‘YES*1 —
1/0 1/0 ports 79 112 134
Other functions | Safety functions YES
External interrupts (pins) 16
Other Power supply voltage (V) 27Vt 36V
Operating ambient temperature (°C) —40t0 85 °C
Package 100-LFQFP (14 x 14 mm) 100-TFLGA (7 x 7 mm) 144-LFQFP (20 x 20 mm) 145-TFLGA (7 x 7 mm) 176-LFBGA (13 x 13 mm)

Note: 1. AES




@'\
RX
RX63N (100 to 176 pins)

Group RX63N
Pin count 176 177 100 144 176
Froducteme glelg|2|E|lE|le|g|eg|lg e|ele|e|e|lgelg|glglg|g|lels sle|E|l5|elele|lsleglele|2leE|lE elelg eleleleig|2lE8|EBlglg|lglelele|le
S|2|E8|8|28|2|€|2|2|8|8|8|E2|8|E|S|2|8|E|8|2|8|8 21g|g|2|E|E2|E|E|S|8|2|S|8|E|2E|E|2|E|2|8|2|2|28|2|E|2|E|12£|8/8|8|8|2
Z|B|2/2|3|8/2|2|2|22/2/8|2/2/2|2\2|2/8/2|2\8 Z|3|2/3|2/3/2(|2|2|3\2|/3/2/2/2|2\2/3(|2/2/2|3|2/3/2/2/2|2|2/2/2/|2|8
22| 2| 2| 2|2|2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2|2|2|2|& || 2| 2| 2|2 | 2|2 |2 |2 |2 |2 |2 |2 |2 |2|2 |2 |2 |2 |2 |2 |2 | 2|2|2|2|&|& |2 |&|&|2|2|2
CPU CPU core RXv1
Maximum operating frequency (MHz) 100
FPU YES
Memory ROM (KB) 768 ‘ 1024 1536 ‘ 2048 768 ‘ 1024 ‘ 1536 ‘ 2048 ‘ 768 ‘ 1024 1536‘ 2048 768 ‘ 1024 1536‘ 2048 768 ‘ 1024 1536‘ 2048
RAM (KB) 128 ‘ 192 ‘ 256 128 ‘192‘ 256 128 ‘ 192 ‘ 256 128 ‘192‘ 256 128 ‘ 192 ‘ 256 128 ‘192‘ 256 128 ‘ 192 ‘ 256 128 ‘192‘ 256
Data flash/E2 data flash (KB) 32
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (50 MHz, low speed oscillator 125 kHz)
Data transfer DMAC (channels) 4
EXDMAC (channels) 2
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 10-bit x 8, 12-bit x 21 10-bit x 8, 12-bit x 14 10-bit x 8, 12-bit x 21
D/A (resolution x channels) 10-bit x 2 10-hit x 1 10-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/22/— 4/16/— 4/22/—
PWM outputs 48 32 48
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous)
(channels) 13 ’ 13
SPI/QSPI (clock-synchronous only) (channels) 16/— 1M1/— 16/—
12C (channels) 17 1" 17
CAN (channels) —‘2‘—‘ 2 ‘—‘3‘—‘ 3 ‘—‘2‘—‘2‘—‘3‘—‘3 2 ‘ 3 ‘ 2 ‘ 3
Ether (channels) YES
USB Host/Func YES/YES
Security Encryption - ‘YES*‘ - ‘YES*1 — ‘YES*‘ - ‘YES*‘ — ‘YES*‘ - YES* — ‘YES*1 — ‘YES*1 — ‘YES*1 - ‘YES*‘ — ‘YES*‘ - YES*
1/0 1/0 ports 134 79 112 134
Other functions | Safety functions YES
External interrupts (pins) 16
Other Power supply voltage (V) 27Vt 36V
Operating ambient temperature (°C) —40t0 85 °C —40 to 105 °C
Package 176-LFQFP (24 x 24 mm) 177-TFLGA (8 x 8 mm) 100-LFQFP (14 x 14 mm) 144-LFQFP (20 x 20 mm) 176-LFQFP (24 x 24 mm)

Note: 1. AES




(e

RX621 (85 to 176 pins) RX62N (100 to 176 pins)

Pin count 85 100 144 145 176 Pin count 100 144 145 176
Product name Product name
Sz 2ElEEElEEz2zelae 2 TS |E|S|EEIS|E 2|2|2|2|8|82(8|8
2|2\ £\ €2 B E|EEEZEE&S IR IR E
2k EE 2B B EE BElE B2 o2 o AN NN BN BN BN NN BN AR NN AN NE AN AN BN AN
e ElE BB 2l 2| BE|E E =2k 2B 2| 2| 2|l 2B B|E E
CPU CPU core RXv1 CPU CPU core RXv1
Maximum operating frequency (MHz) 100 Maximum operating frequency (MHz) 100
FPU YES FPU YES
Memory ROM (KB) 256 | 384 | 512 | 256 | 384 | 512 | 256 | 384 | 512 | 256 | 384 | 512 | 256 | 384 | 512 Memory ROM (KB) 384 512 384 512 384 512 384 512
RAM (KB) 64 96 64 96 64 96 64 96 64 96 RAM (KB) 64 96 64 96 64 96 64 96
Data flash/E2 data flash (KB) 32 Data flash/E2 data flash (KB) 32
Clocks Subclock (external: 32.768 kHz) YES Clocks Subclock (external: 32.768 kHz) YES
RTC YES RTC YES
On-chip oscillator YES (Low speed 125 kHz) On-chip oscillator YES (Low speed 125 kHz)
Data transfer DMAC (channels) 4 Data transfer DMAC (channels) 4
EXDMAC (channels) 2 EXDMAC (channels) — 2
DTC YES DTC YES
Bus BSC YES Bus BSC YES
Analog A/D (resolution x channels) 10-bit x 8, 12-bit x 8 Analog A/D (resolution x channels) 10-hit x 8, 12-bit x 8
D/A (resolution x channels) 10-bit x 2 10-hit x 1 10-hit x 2 D/A (resolution x channels) 10-hit x 1 10-hit x 2
Timers 8-/16-/32-bit timers (channels) 4/16/— Timers 8-/16-/32-bit timers (channels) 4/16/—
PWM outputs 32 PWM outputs 32
3-phase PWM output YES 3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 6 Communications | SCI (clock-synchronous/asynchronous) 6
(channels) (channels)
SPI/QSPI (clock-synchronous only) (channels) 2/— SPI/QSPI (clock-synchronous only) (channels) 2/—
12C (channels) 2 1 ‘ 2 12C (channels) 1 2
CAN (channels) 1 CAN (channels) —‘ 1 ‘—‘ 1 —‘ 1 ‘—‘ 1 ‘—‘ 1 ‘—‘ 1 ‘—‘ 1 ‘—‘ 1
USB Host/Func YES/YES Ether (channels) 1
1/0 1/0 ports 60 74 ‘ 105 128 USB Host/Func YES/YES
Other functions | Safety functions YES 1/0 1/0 ports 74 105 128
External interrupts (pins) 16 Other functions | Safety functions YES
Other Power supply voltage (V) 27Vto36V External interrupts (pins) 16
Operating ambient temperature (°C) —401t0 85 °C Other Power supply voltage (V) 27Vto36V
Package (gi‘ﬁfﬁ) “1402"520;;) (21041';'[:]0;;) Jg‘ligF;?nA) (1137E>E<-L1F38r?1ﬁ ) Operating ambient temperature (°C) —40t0 85 °C
Package 100-LFQFP 144-LFQFP 145-TFLGA 176-LFBGA
(14 x 14 mm) (20 x 20 mm) (9 x 9 mm) (13 x 13 mm)




@'\
RX
RX634 (144 pins)

Pin count 144
Product name
= 2 i ® = &
= = = = = e
2 2 2 2 2 2
CPU CPU core RXv1
Maximum operating frequency (MHz) 54
FPU YES
Memory ROM (KB) 1024 1536 2048
RAM (KB) 128
Data flash/E2 data flash (KB) 32
Clocks On-chip oscillator YES (Low speed oscillator 125 kHz)
Data transfer DMAC (channels) 4
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 12-bit x 16
D/A (resolution x channels) 10-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/16/—
PWM outputs 32
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 13
(channels)
SPI/QSPI (clock-synchronous only) (channels) 15/—
1°C (channels) 16
1/0 1/0 ports 123
Other functions | ELC YES
Safety functions YES
External interrupts (pins) 13
CEC/RCR YES/YES — YES/YES — YES/YES —
Other Power supply voltage (V) 21 V\;" 381 4vi055v|2 V\;" 381 4vios5v| 2! V\;" 381 4vt055v
Operating ambient temperature (°C) —40t0 85 °C

Package

144-LFQFP (20 x 20 mm)

RX630 (100 to 144 pins)

Group RX630
Pin count 80 100
Product name
= E = = (=1 o (= (= o & & & & e o o 5 <T 5 <t
S| 5|5 | &8 5|58 5|5|a|la|g|la|lalals|s|lalalala
el2|8|28|2|8|8|2|2|2| 2|2|8|la8|l2|2|2|2|8|8
o o (=3 o o o o o (=1 (=1 o o o o o o o o o o
o o™ o o o™ o™ o~ o™ o™ o™ o™ o™ o™ o™ o™ o o o™ o™ o
Bl | B |8 | BB | B | B|B|BH| B | B|B|B|B | B|B|B|B8|3
5|5 | b || 5|6 |®b|b|n|®b|®b|b|n|®|wL|Bb|n|6|BL|B
oc oc oc o oc (== oc oc oc oc oc o oc oc oc oc oc oc oc oc
CPU CPU core RXv1
Maximum operating frequency (MHz) 100
FPU YES
Memory ROM (KB) 384 ‘ 512 ‘ 384 ‘ 512 768 1024 1536 2048 384 512
RAM (KB) 64 96 128 64
Data flash/E2 data flash (KB) 32
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (50 MHz, low speed oscillator 125 kHz)
Data transfer DMAC (channels) 4
DTC YES
Bus BSC — YES
Analog A/D (resolution x channels) 10-bit x 4, 10-bit x 8, 12-bit x 14
12-bit x 11 '
D/A (resolution x channels) 10-bit x 1
Timers 8-/16-/32-bit timers (channels) 4/16/—
PWM outputs 32
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 6 9
(channels)
SPI/QSPI (clock-synchronous only) (channels) 8/— 1/—
12C (channels) 8 1"
oA el BRI EEEEEE
USB Host/Func —/YES
1/0 1/0 ports 59 ‘ 79
Other functions | Safety functions YES
External interrupts (pins) 16
Other Power supply voltage (V) 27Vt 36V
Operating ambient temperature (°C) —40 to 105 °C —40to 85 °C
Package 80-LFQFP 100-LFQFP 100-TFLGA
(12 x 12 mm) (14 x 14 mm) (5.5 x 5.5 mm)




ﬁ\ 96-97
Group RX630
Pin count 176 80 100 144
Product name
Rl % 2|3 | %x|8|283|8|3 2la|lg|8 | @2|lg|leg|le|l2leg|lglelelglelglglglelg|lEg|lg|lgele|z|lag|e|e
8| 8|/g|a|8|/8|8|8|/8|8|a8|/a|/8|a8|8|8|8|8|8 |8 8| 8|8|8|8|8|g|a|8|&|8|/8|8|8|8|8|8|8|8|8/g8|g|g8|8|/8|8|8|28
S| 3| 8|13 8|3/ 8|83\ 3|8\ 213/ 8/ 83| 8|33 3|3 2|1 8|8 83|33 |8/ 3|28 |s8| 8|33 8/ 3, 8|8\ 8/ 8| 5|83\ 5/38|3|s8|3|3
"N AN BB B NN B BN BN NN D N NN BN BN NN BN BN NN B N NN BN AN NN B N N S NN AR R NN NN R NN N R NN NN AN RN N N N AN AN
=2k e Bl B BlE|EE B B E|l2 E EEE =2 B2l B E E EBE|E 2|E B E|lEB|E E B2 B|lE E E|E BB B E B
CPU CPU core RXv1
Maximum operating frequency (MHz) 100
FPU YES
Memory ROM (KB) 768 1024 1536 2048 768 1024 1536 2048 768 1024 1536 2048 768 1024 1536 2048 768 1024 1536 2048 384 ‘ 512 ‘ 384 ‘ 512 | 768 ‘1024‘ 768 ‘1024
RAM (KB) 96 128 96 128 96 128 96 128 96 128 64 96
Data flash/E2 data flash (KB) 32
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (50 MHz, low speed oscillator 125 kHz)
Data transfer DMAC (channels) 4
DTC YES
Bus BSC YES — YES
Analog A/D (resolution x channels) 10-bit x 8, 12-hit x 21 113[:]:: ;‘1 :2_’;‘:: 184 11;]:::51
D/A (resolution x channels) 10-bit x 2 10-bit x 1 10-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/22/— 4/16/— 4/22/—
PWM outputs 48 32 48
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 13 6 9 13
(channels)
SPI/QSPI (clock-synchronous only) (channels) 16/— 8/— M- 16/—
1°C (channels) 17 8 " 17
Tl el [e Lo [e[-Tel-[s[-[s]-[:]-]z 0 5 R
USB Host/Func —/YES
1/0 1/0 ports 149 59 ‘ 79 ‘ 118
Other functions | Safety functions YES
External interrupts (pins) 16
Other Power supply voltage (V) 27Vto36V
Operating ambient temperature (°C) —40t0 85 °C —40to 105 °C
Package 144-LFQFP (20 x 20 mm) 145-TFLGA (7 x 7 mm) 176-LFBGA (13 x 13 mm) 176-LFQFP (24 x 24 mm) 177-TFLGA (8 x 8 mm) Hgojrngan) “14024{;0;;) (21041-;;(1;;)




@'\
RX
RX610 (144 to 176 pins)

Pin count 144 176
Product name . - o o . - o o o o 2 o o o 2 o
2l Bl2 Bl Bl g|l2 | B|B | Blaga|g|2|B|3
& & &2 &2 & & &2 &2 & & &2 &2 & & & &2
CPU CPU core RXv1
Maximum operating frequency (MHz) 100
FPU YES
Memory ROM (KB) 768 ‘ 1024 ‘ 1536 ‘ 2048 ‘ 768 ‘ 1024 ‘ 1536 ‘ 2048
RAM (KB) 128
Data flash/E2 data flash (KB) 32
Data transfer DMAC (channels) 4
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 10-bit x 16
D/A (resolution x channels) 10-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/16/—
PWM outputs 32
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 7
(channels)
1°C (channels) 2
1/0 1/0 ports 17 140
Other functions | Safety functions —
External interrupts (pins) 16
Other Power supply voltage (V) 3Vto3.6V
D] e e e

Package

144-LFQFP (20 x 20 mm)

176-LFBGA (13 x 13 mm)

98-99
Group RX63T
Pin count 48 64 100
Product name é é é ;E ;E ;E E %t . N %t é . . ;& ;é . .
212|282/ 2|2 28|8|2|8|8|8|8|2|28|5|¢E
3123|2288 8B |B|8|8 |2/ 28| 8| 83|8|23|8
2| 2 |2 |2 |2 |2 |2 |2 |& |2 |2 |2 |2 |&|& |||
CPU CPU core RXv1
Maximum operating frequency (MHz) 100
FPU YES
Memory ROM (KB) 32 ‘ 48 ‘ 64 | 32 ‘ 48 ‘ 64 256 384 512
RAM (KB) 24 32 48
Data flash/E2 data flash (KB) 32
Clocks On-chip oscillator YES (Low speed 125 kHz)
Data transfer DMAC (channels) 4
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 12-bit x 6 12-bit x 8 10-bit x 12, 12-bit x 8
D/A (resolution x channels) 10-hit x 2
Timers 8-/16-/32-hit timers (channels) —/16/— —/20/—
PWM outputs 32
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 4
(channels)
SPI/QSPI (clock-synchronous only) (channels) 4/— 6/—
12C (channels) 5
CAN (channels) 1 ‘ — ‘ 1 ‘ — ‘ _
USB Host/Func —
1/0 1/0 ports 32 48 ‘ 78
Other functions | Safety functions YES
External interrupts (pins) 8
o oy e A R R e R R EA R A
55V |36V |55V |36V |55V|3.6V|55V|36V |55V |36V |55V]|36V
Operating ambient temperature (°C) —40t0 85 °C
Package (;‘BX'L;?T]F[:) (134:1?:"]) 100-LFQFP (14 x 14 mm)

Note: 1. Products supporting operation at 105°C are available.

Product number: R5F563TxxGxx

Temperature range: —40 to 105°C




@'\
RX
RX63T (48 to 144 pins)

Group RX63T
Pin count 112 120 144
Product name R |z ¥ | = i | = 5 | % £ | = 5 |z 5 |z |
|| E|E|E|E|E|E|E|E|E|E|E|E2|E |2 | ||| 2| £ 2| 2| E | 22|22l 2e
2| 2|8|2|2|8|/58|8|5|8|5|8|5/8/8/2|/2/8/|8 = 2883/ 2|g|5|2|2/8/5/2/53/8|58|%8
E BB |EBE|IB|IBIB|BlElE|lB|BE|lBElBE|IEBEIB|IEB|IEB|RB Bl EIE|EBEIBE|IEIBE|IEIBE|IRB|IB|IRB|EB|E|E|EB|E
SN 818 | 83| 8|88 | 83|88 8|83|8|383|3|8|83|38|8 88|81 8| 83|88 83|83 |83|8| 83| 83|88 3|8
RR (R R R R ||| R R R R R R e PR R R | R R R R R R R R
[Te) n 0 [¥e) [Te) [Te) 0 0 [¥e) [Te) n 0 [¥e) [Te) n 0 [¥s) [¥e) 0 0 [Te) [Te) 0 0 [¥e) [Te) n 0 0 [Te) [Te) 0 0 [¥e) [Ty n
oc oc oc oc oc oc oc oc oc oc oc oc (== oc oc oc oc oc oc oc o oc oc oc oc oc oc oc oc oc oc oc oc (== oc oc
CPU CPU core RXv1
Maximum operating frequency (MHz) 100
FPU YES
Memory ROM (KB) 256 384 512 256 384 512 256 384 512
RAM (KB) 24 32 48 24 32 48 24 32 48
Data flash/E2 data flash (KB) 32
Clocks On-chip oscillator YES (Low speed 125 kHz)
Data transfer DMAC (channels) 4
DTC YES
Bus BSC YES
Analog A/D (resolution x channels) 10-bit x 12, 12-bit x 8 10-bit x 20, 12-bit x 8
D/A (resolution x channels) 10-bit x 2
Timers 8-/16-/32-bit timers (channels) —/20/—
PWM outputs 34
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 5
(channels)
SPI/QSPI (clock-synchronous only) (channels) 11—
12C (channels) 6 7
CAN (channels) ‘ — 1 ‘ — ‘ ‘ — ‘ — ‘ 1 ‘ — ‘ — ‘ — 1 ‘ — ‘ —
USB Host/Func — YES/YES
1/0 1/0 ports 90 93 110
Other functions | Safety functions YES
External interrupts (pins) 8
Other Power supply voltage (V) 4V |27V | 4V |27V | 4V [27V | 4V |27V | 4V |27V | 4V |27V | 4V |27V| 4V |27V| 4V [27V| 4V 27V| 4V |27V| 4V |27V | 4V |27V| 4V |27V| 4V [27V| 4V |27V| 4V |27V| 4V |27V
to to to to to to to to to to to to to to to to to to to to to to to to to to to to to to to to to to to to
55V |36V |55V |36V|55V|3.6V|55V|3.6V|55V|36V|55V|36V|55V|36V|55V|3.6V|55V|3.6V|55V 36V|55V|36V|55V|36V |55V |36V |55V |36V |55V |36V |55V |3.6V|55V|36V|55V|36V
Operating ambient temperature (°C) —40t0 85 °C
Package 112-LQFP (20 x 20 mm) 120-LFQFP (16 x 16 mm) 144-LFQFP (20 x 20 mm)

Note: 1. Products supporting operation at 105°C are available.
Product number: R5F563TxxGxx

Temperature range: —40 to 105°C




(e 102-103
RX62T (64 to 112 pins)

Group RX62T
Pin count 64 80 100 12
Product name %EEE%EEE%EEE%EEE%EEE%E EEgtttiitgtt&tééttté&&&é&&&;{ifi%iff
S 28|22 8|8|2|3|2|g /22|28 8|2|2|/8\e|e|2|8 22 Z|E|E|E|2|28|28|2|c|2|2|2|g|2|2|2|S|2|2|2|2|2|=2|2|28|2|2/|2|2|¢8
32| 8|8 2|2(8|8|8|8(8|8|2|8|8|8|8/8/8|8 8|8 52|88 |8/8|8|8|8|8|8|8|8|8|8|8|8|8|/8|8|/8/8|8|8|8|8|8|8|8/|8/|8|8
= ElE|lElElE|2 B B e E B E o8 EH|EE B2 E = =2 2lE 2B E HE EE EE2E B E ElE EEEEEBEEE EE|EE|E =
CPU CPU core RXv1
Maximum operating frequency (MHz) 100
FPU YES
Memory ROM (KB) 64 128 256 64 128 256 64 128 256 128 256 128 256
RAM (KB) 8 16 8 16 8 16 8 16 8 16
Data flash/E2 data flash (KB) 8 32 8 32 8 32 8 32 8 32
Clocks On-chip oscillator YES (Low speed 125 kHz)
Data transfer DTC YES
Analog A/D (resolution x channels) 12-bit x 8 ‘ 10-bit x 4, 12-bit x 8 ‘ 10-bit x 12, 12-bit x 8
Timers 8-/16-/32-bit timers (channels) —/16/—
PWM outputs 25 ‘ 26 ‘ 32
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 3
(channels)
SP1/QSP!I (clock-synchronous only) (channels) 1/—
I°C (channels) 1
oA et T T o [ o [ o[ o[ ] o o [ [ o] + [ o] v o] o T[]
1/0 1/0 ports 46 57 76 82
Other functions | Safety functions YES
External interrupts (pins) 5 9
Other Power supply voltage (V) AV |27V 4V |27V 4V [27V] 4V (27V| 4V (27V| 4V |2.7V| 4V |2.7V]| 4V [27V| 4V [27V| 4V |2.7V| 4V |27V 4V |27V| 4V |27V| 4V [27V| 4V | 4V |27V| 4V |27V| 4V | 4V |27V| 4V |27V| 4V |27V| 4V (2.7V| 4V (2.7V| 4V |27V| 4V |27V| 4V |27V| 4V |27V] 4V |27V
to | to [to [to | to | to | to | to | to | to | to | to | to | to | to | to | to | to | to | to | to | to to | to [ to [ to | to | to | to | to | to | to | to | to | t0o | to | to | to | to | tO | tO | to | to | to | tOo | tO | to | to [ to | to | tOo | tO | tO | tO
5.5V|3.6V|5.5V|3.6V|5.5V|3.6V|55V|3.6V|55V|3.6V|55V|3.6V|5.5V|3.6V|55V|3.6V|55V|3.6V|5.5V|3.6V|5.5V |36V 55V|3.6V|55V|3.6V|55V|3.6V|55V|55V|3.6V|55V|3.6V|55V|5.5V|3.6V|5.5V|3.6V|55V|3.6V|55V|3.6V|55V|3.6V|55V|3.6V|55V|36V|55V|36V|55V|3.6V|55V|3.6V
Operating ambient temperature (°C) —40t0 85 °C
Package 64-LFQFP (10 x 10 mm) 64-LQFP (14 x 14 mm) 80-LQFP (14 x 14 mm) 100-LFQFP (14 x 14 mm) 112-LQFP (20 x 20 mm)

Note: 1. Products supporting operation at 105°C are available.
Product number: R5F562TxxGxx
Temperature range: —40 to 105°C




@'\
RX
RX62G (100 to 112 pins)

RX24U (100 to 144 pins)

Group RX24U
Pin count 100 144
Product name
i & e i i (2
= S = = S =
) ) ) ) ) >
= < Nt = = <
B B B B B B
&2 &2 &2 &2 &2 &
CPU CPU core RXv2
Maximum operating frequency (MHz) 80
FPU YES
Memory ROM (KB) 256 ‘ 384 ‘ 512 ‘ 256 ‘ 384 ‘ 512
RAM (KB) 32
Data flash (KB) 8
Clocks On-chip oscillator YES (High speed oscillator 32MHz/64MHz, low speed oscillator 4MHz)
Data transfer DTC YES
Analog A/D (Unit resolution x channels) Unit0 12-bit x 5 Unit0 12-bit x 5
Unit1 12-bit x 5 Unit1 12-bit x 5
(simultaneous sample-and-hold of (simultaneous sample-and-hold of
3 channels) 3 channels)
Unit2 12-bit x 10 Unit2 12-bit x 12

Programmable gain amplifier (channels)

Differential x 4

Comparator (channels)

4 (no reference voltage external input)

D/A (resolution x channels)

8-bit x 2 (comparator reference voltage + external output)

Pin count 100 112
Product name £ . £ o & - o -
& &2 &2 &2 &2 & & &
CPU CPU core RX
Maximum operating frequency (MHz) 100
FPU YES
Memory ROM (KB) 128 256 128 256
RAM (KB) 8 16 8 16
Data flash/E2 data flash (KB) 8 32 8 32
Clocks On-chip oscillator YES (Low speed 125 kHz)
Data transfer DTC YES
Analog A/D (resolution x channels) 10-bit x 12, 12-bit x 8
Timers 8-/16-/32-bit timers (channels) —/16/—
PWM outputs 32
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 3
(channels)
SP1/QSPI (clock-synchronous only) (channels) 1/—
I°C (channels) 1
CAN (channels) 1 ‘ 0 ‘ 1 ‘ 0 1 ‘ 0 ‘ 1 ‘ 0
1/0 1/0 ports 76 82
Other functions | Safety functions YES
External interrupts (pins) 9
Other Power supply voltage (V) 4Vto55V
Operating ambient temperature (°C) —40t0 85 °C
Package 100-LFQFP (14 x 14 mm) 112-LQFP (20 x 20 mm)

Note: 1. Products supporting operation at 105°C are available.
Product number: R5F562GxxGxx
Temperature range: —40 to 105°C

Timers 8-/16-/32-hit timers (channels) 8/17/—
PWM outputs 44
3-phase PWM output 3
Communications | SCI (clock-synchronous/asynchronous) A 6
(channels)
SPI/QSPI (clock-synchronous only) (channels) 5/— 7/—
I2C (channels) 5 7
CAN (channels) 1
1/0 1/0 ports 80 m
Other functions | Safety functions YES
External interrupts (pins) 9
Other Power supply voltage (V) 27Vto55V
Operating ambient temperature (°C) —40to 85 °C

Package

100-LFQFP (14 x 14mm) 144-LFQFP (20 x 20mm)




(e 106-107
RX24T (64 to 100 pins) RX23T (48 to 64 pins)

Pin count 64 80 100 Pin count 48 52 64 48 52 64
Product name Product name
— — o = = = — — = = = =
= = = =z " " o . o o - 5 | 5 5 5 | 5| 5|8 |5 |5 | 8|5 |5
= =] = =] = =] = =) =) S = = = 3 = S = S ) 3 3 = 3
= =S S = = =S S = = S &= 5 5 & & & 5 5 5 5 5 & &
S5 |5 |5 | 5|8 | 5|58 |5§8 5§ % s g8 8| €8 |8 g8 &8 8
2 i 2 2 2 2 2 2 2 i 2 2 2 2 2 2 2 2 2 2 2 2 2
&2 &2 & &2 &2 &2 & &2 &2 &2 &
CPU CPU core RXv2
CPU CPU core RXv2
Maximum operating frequency (MHz) 40
Maximum operating frequency (MHz) 80
FPU YES
FPU YES
Memory ROM (KB) 64 ‘ 128 ‘ 64 ‘ 128 ‘ 64 ‘ 128 ‘ 64 ‘ 128 ‘ 64 ‘ 128 ‘ 64 ‘ 128
Memory ROM (KB) 128 ‘ 256 ‘ 128 ‘ 256 ‘ 128 ‘ 256 ‘ 128 ‘ 256 256 ‘ 384 ‘ 512
RAM (KB) 12
RAM (KB) 16 32
Data flash (KB) —
Data flash (KB) 8
Clocks On-chip oscillator YES (High speed oscillator 32 MHz, low speed oscillator 4 MHz)
Clocks On-chip oscillator YES (High speed oscillator 32 MHz/64 MHz, low speed oscillator 4 MHz)
Data transfer DTC YES
Data transfer DTC YES
Unit0 12-bit x 3 Analog A/D (resolution x channels) 12-bit x 10 (simultaneous sample-and-hold of 3 channels)
Analog A/D (Unit resolution x channels) nitd 12-bit x Unit0 12-bit x 5 ) )
Unit1 12-bit x 4 Unit1 12-bit x 5 Unit0 12-bit x 5 Programmable gain amplifier (channels) —
(simultaneous (simultaneous Unit1 12-bit x 5
sample-and-hold of (simultaneous sample-and-hold of 3 channels) Comparator (channels) 3
sample-and-hold of 3 channels) . X
3 channels) . ) Unit2 12-bit x 12 )
Unit2 12-bit x 5 Unit2 12-bit x 7 D/A (resolution x channels) 8-bit x 1 (comparator reference voltage only)
Programmable gain amplifier (channels) 4 Timers 8-/16-/32-hit timers (channels) 4/10/—
Comparator (channels) 4 {reference voltage external input) 4 (no reference voltage PWM outputs 16 18 20 16 18 20
external input)
D/A (resolution x channels) -bit 1 {comparator reference voltage only) 8-hit x 2 (comparator reference 3-phase PWM output 1
voltage + external output) .
- . Communications | SCI (clock-synchronous/asynchronous) 2
Timers 8-/16-/32-bit timers (channels) 8/13/— 8/17/— (channels)
PWM outputs 24 29 36 44 SPI/QSPI (clock-synchronous only) (channels) 3/—
3-phase PWM output 2 3 I%C (channels) 3
Communications | SCI (clock-synchronous/asynchronous) 3 110 1/0 ports 38 M 51 38 M 51
(channels)
Other functions | Safety functions YES
SP1/QSP!I (clock-synchronous only) (channels) 4/—
External interrupts (pins) 7
12C (channels) 4
Other Power supply voltage (V) 27Vto55V
CAN (channels) 0 1
Operating ambient temperature (°C) —40t0 85 °C —40t0 105 °C
1/0 1/0 ports 49 61 81
Package 48-LFQFP 52-LQFP 64-LFQFP 48-LFQFP 52-LQFP 64-LFQFP
Other functions | Safety functions YES (7 x 7 mm) (10 x 10 mm) (10 x 10 mm) (7 x 7 mm) (10 x 10 mm) (10 x 10 mm)
External interrupts (pins) 9
Other Power supply voltage (V) 27Vto55V
Operating ambient temperature (°C) —40t0 85 °C
Package 64-LFQFP 80-LFQFP 80-LQFP 100-LFQFP
(10 x 10 mm) (12 x 12 mm) (14 x 14 mm) (14 x 14 mm)




(e

108-109
Group RX231
Pin count 48 64 100
Product name
= - - - - I~~~ I~~~ =~ == I = = -~ S fs ezl 222222 2[s(s=lslslzs(=lelf=lslaa(23l2a=3
215/2/8/2|8|2/8/8/5|2|5/|2/5/2/8/8/|58/|82/8 2/8/2/8/2/5/2/8/2/2/2/5/8/8/2|8/3|5/2|8/2|5/|8|8|2|8/|2|8|8|¢8
‘An AN BB B NE BN BN BN BN B BN BN NN BN NN D BN AN AN (IE A0 NN BN NN BN NN BN NN BN BN BN NN NN BN BN BN NN NN AN B BN AR NN BE BN BN AN AN
2|2 |2 | 2|2 |2 |2 |2 |2 |2 |2 ||| |2 |2 ||| 2|2 | 2|2 |2 |2 |2 |2 |2 |2 |2|2|2 |2 |2 | 2|2 |2 ||| |2 ||| |2 ||2|&|
CPU CPU core RXv2
Maximum operating frequency (MHz) 54
FPU YES
Memory ROM (KB) 128 256 384 512 128 256 384 512 128 256 384 512 128 256 384 512 128‘255‘ 128 ‘ 256 384 512 128 256 384 512
RAM (KB) 32 64 32 64 32 64 32 64 32 64 32 64
Data flash/E2 data flash (KB) 8
Clocks Subclock (external: 32.768 kHz) — YES
RTC — YES
On-chip oscillator YES (54 MHz)
Data transfer DMAC (channels) 4
DTC YES
Bus BSC — YES
Analog A/D (resolution x channels) 12-bit x 8 12-bit x 12 12-bit x 24
D/A (resolution x channels) — 12-bit x 2
Timers 8-/16-/32-bit timers (channels) 417/ —
PWM outputs 36
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 5 6 7
(channels)
SPI/QSPI (clock-synchronous only) (channels) 6/— 17— 8/—
I?C (channels) 6 7 8
oA el T ; ] 1 HE 1 T 0 [ - : BRI
SSI (channels) 1
SD Host/MMC (channels) — ‘1/—‘ — ‘1/—‘ — ‘1/—‘ — ‘1/—‘ — ‘1/—‘ — ‘1/—‘ — ‘1/—‘ — ‘1/—
USB Host/Func YES/YES
Security Encryption — ‘YES‘ — ‘YES‘ - ‘YES‘ - ‘YES — ‘YES‘ - ‘YES‘ - ‘YES‘ - ‘YES‘ — ‘YES‘ — ‘YES‘ — ‘YES‘ — ‘YES
1/0 1/0 ports 31 44 80
Other functions | Touch key (channels) 6 10 24
ELC YES
Safety functions YES
External interrupts (pins) 7 8 9
Other Power supply voltage (V) 1.8Vto55V
Operating ambient temperature (°C) —401t0 85 °C
64-WFLGA

Package

48-HWQFN (7 x 7 mm)

48-LFQFP (7 x 7 mm)

64-HWQFN (9 x 9 mm)

64-LFQFP (10 x 10 mm)

(5 x 5 mm)

100-LFQFP (14 x 14 mm)

100-TFLGA (5.5 x 5.5 mm)




@'\
RX
RX231 (48 to 100 pins)

Pin count 48 64 100
Product name
clelz2lzlzl2 28|z 2226|222 2 2|z clzzl=2|2lEl2Clel2|2 |8 B8 B g B,
S 23| S8|E|R|S| 8|5 |3 |3 |S8|=2|2|F|8|35|3|3|8 TR S F SIS S|E|R|S| 85|83 |38 |2 2|38
S8 BB 8 8\ 88 BB B\ B8 BEIBEE B S8 8 8888\ BB B8 8| B8 B E B EEE
2|2 |2 | 2|2 |2 |2 |2 |2 |2 |2 ||| |2 |2 ||| 2|2 |2 |28 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2|2|2|& |||
CPU CPU core RXv2
Maximum operating frequency (MHz) 54
FPU YES
Memory ROM (KB) 128 256 384 512 128 256 384 512 128 256 384 512 128 256 384 512 128 256 384 512
RAM (KB) 32 64 32 64 32 64 32 64 32 64
Data flash/E2 data flash (KB) 8
Clocks Subclock (external: 32.768 kHz) — YES
RTC — YES
On-chip oscillator YES (54 MHz)
Data transfer DMAC (channels) 4
DTC YES
Bus BSC — YES
Analog A/D (resolution x channels) 12-bit x 8 12-bit x 12 12-bit x 24
D/A (resolution x channels) — 12-bit x 2
Timers 8-/16-/32-bit timers (channels) 417/ —
PWM outputs 36
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 5 6 7
(channels)
SPI/QSPI (clock-synchronous only) (channels) 6/— 17— 8/—
I?C (channels) 6 7 8
oA el T ; ] 1 HRE ; ] 1 EDEE
SSI (channels) 1
SD Host/MMC (channels) — ‘1/—‘ — ‘1/—‘ — ‘1/—‘ — ‘1/—‘ — ‘1/—‘ — ‘1/—
USB Host/Func YES/YES
Security Encryption — ‘YES‘ - ‘YES‘ - ‘YES‘ - ‘YES — ‘YES‘ - ‘YES‘ - ‘YES‘ — ‘YES — ‘YES‘ — ‘YES
1/0 1/0 ports 31 44 80
Other functions | Touch key (channels) 6 10 24
ELC YES
Safety functions YES
External interrupts (pins) 7 8 9
Other Power supply voltage (V) 1.8Vto55V
Operating ambient temperature (°C) —40to 105 °C

Package

48-HWQFN (7 x 7 mm)

48-LFQFP (7 x 7 mm)

‘ 64-HWQFN (9 x 9 mm)

64-LFQFP (10 x 10 mm)

100-LFQFP (14 x 14 mm)




@'\
RX
RX230 (48 to 100 pins)

Pin count 48 64 100 48 64 100
Product name
= £ = = = = = = 5 5 = = S | S = = = = = = = = = &
E|2 2|2 |28 2|E|2|E|E|E|E|E| & E| 2|2 | 2|2 2|2 |2|2|¢%
< << < < < < < < < < < SIE|S|8|8 8/ 58/8 8¢
&2 &2 & & &2 & & &2 &2 & &2 &2 & & &2 & & &2 & & &2 &2 & &2
CPU CPU core RXv2
Maximum operating frequency (MHz) 54
FPU YES
Memory ROM (KB) 128 ‘ 256 ‘ 128 ‘ 256 128 ‘ 256 128 ‘ 256 ‘ 128 ‘ 256 ‘ 128 ‘ 256 128 ‘ 256 128 ‘ 256 ‘ 128 ‘ 256 ‘ 128 ‘ 256 ‘ 128 ‘ 256 128 ‘ 256
RAM (KB) 32
Data flash/E2 data flash (KB) 8
Clocks Subclock (external: 32.768 kHz) — YES — YES
RTC — YES — YES
On-chip oscillator YES (54 MHz)
Data transfer DMAC (channels) 4
DTC YES
Bus BSC — YES — YES
Analog A/D (resolution x channels) 12-bit x 8 12-bit x 12 12-hit x 24 12-bit x 8 12-bit x 12 12-hit x 24
D/A (resolution x channels) — 12-bit x 2 — 12-hit x 2
Timers 8-/16-/32-bit timers (channels) a7/ —
PWM outputs 36 ‘ 32 36
3-phase PWM output YES
Communications ﬁ:i;(:rl;ﬁ::)-synchronous/asynchronous) 5 6 7 5 6 7
SPI/QSPI (clock-synchronous only) (channels) 6/— 71— 8/— 6/— 11— 8/—
I2C (channels) 6 7 8 6 7 8
SSI (channels) 1
1/0 1/0 ports 85 48 84 35 48 84
Other functions | Touch key (channels) 6 10 24 6 10 24
ELC YES
Safety functions YES
External interrupts (pins) 7 8 9 7 8 9
Other Power supply voltage (V) 18Vto55V
Operating ambient temperature (°C) 401085 °C —40 to0 105 °C
Package 48-HWQFN 48-LFQFP 64-HWQFN 64-LFQFP 64-WFLGA 100-LFQFP 100-TFLGA 48-HWQFN 48-LFQFP 64-HWQFN 64-LFQFP 100-LFQFP
(7 x 7 mm) (7 x 7 mm) (9 x 9 mm) (10 x 10 mm) (5 x 5 mm) (14 x 14 mm) |(5.5 x 5.5 mm) (7 x 7 mm) (7 x 7 mm) (9 x 9 mm) (10 x 10 mm) (14 x 14 mm)
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@\
RX
RX220 (48 to 100 pins)

Group RX220
Pin count 48 100 48 64 100
Product name
i _| — — = = = = ~ ~ ~ ~ o o o — — — — = = = = ~ >~ ~ ~ o o o
c|lc|c|c|lc|c|lca|aca|lc|la|lc|la|ca|lca|la|lc|s|al|a| s |6 |o|o|s|o | o|lo|la| o
o o oo [aa) o [aa] oo oo [aa] [aa] oo oo [aa] o oo oo oo o [=a] oo [aa) o oo oo oo o oo oo oo [aa)
s|8|8| 8| | 8| 8| 8|s|8|8|8| 88| 8|s|8|8|8]|¢3s S|l 8| 8|s| 8| 88|88 |8
~N o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ ~N
TR - - - O - - I = B B = > - S - O I O I I A R F T - - = = O B 2 O T B T -
5 | b | B |B || |b|®|®b|b|nb|Bm|Hb|Hb|Mb|®|®b|6|nB|5 5| | |b|wb|®b|b6|n6|B| b
(== oc oc oc oc oc oc oc oc oc oc oc oc (o= oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc
CPU CPU core RXv1
Maximum operating frequency (MHz) 32
Memory ROM (KB) 32 | 64 | 128 | 256 | 32 | 64 | 128 | 256 | 32 | 64 | 128 | 256 | 64 | 128 | 256 | 32 | 64 | 128 | 256 | 32 64 | 128 | 256 | 32 | 64 | 128 | 256 | 64 | 128 | 256
RAM (KB) 4 8 16 | 4 8 16 | 4 16 8 16 | 4 8 16 |4 8 16 | 4 8 16 8 16
Data flash/E2 data flash (KB) 8
Clocks Subclock (external: 32.768 kHz) — YES — YES
RTC — YES - YES
On-chip oscillator YES (32 MHz)
Data transfer DMAC (channels) 4
DTC YES
Analog A/D (resolution x channels) 12-hit x 8 12-hit x 12 12-bit x 16 12-bit x 8 12-bit x 12 12-bit x 16
Timers 8-/16-/32-bit timers (channels) 4/10/—
PWM outputs 20
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous)
4 5 4 5
(channels)
SPI/QSPI (clock-synchronous only) (channels) 5/— 6/— 5/— 6/—
1°C (channels) 5 6 5 6
1/0 1/0 ports 35 85 35 49 85
Other functions | ELC YES
Safety functions YES
External interrupts (pins) 7 9 7 8 9
Other Power supply voltage (V) 1.62Vto55V
Operating ambient temperature (°C) —40t085°C —40to 105 °C
Package 48-LFQFP 64-LFQFP 64-LFQFP 100-LFQFP 48-LFQFP 64-LFQFP 64-LFQFP 100-LFQFP
(7 x 7 mm) (10 x 10 mm) (14 x 14 mm) (14 x 14 mm) (7 x 7 mm) (10 x 10 mm) (14 x 14 mm) (14 x 14 mm)

114-115




%E\ 116-117
RX210 (48 to 145 pins)

Group
Pin count 48 64 69 80 100 144 145
Product name
2|z |z |2 |E|E|E|E|E|E|B|B| 2|2 |E|8 |||k A A A - =R = = = R = A = R A - - - A - = = A = = =
(=} (=) (=) (=) (=) (=) (=) [=) (=) [} (=) (=) (=) (=} (=) (=) (=) (=) a (=) (=) (=) (=) (=) (=) (=) [=] (=] (=} (=) (=) (=) [} (=) [=] (=) (=) (=} (=) [=) a [} (=) (=) (=) (=) (=] (=)
SIE|E|E|8|2|E| E E|8|8|8|2|E8E 5|EB|8|2|8|8 Elg|8 g5 8|s|2 8| g E|g|E|l8| 2 E|E|E| E|g s|2|E|g S g 2|8
SB[ B IEBIBIBIBIB|IB | Bl |BIBIEBIB|B|S SB[ IBIBEIEBIBIBIg@IBIB|B|BIBIB|IBIBIB|lB | B|le|alalalBg|lR
2|2 |2 | 2|2 |2 |2 |2 |2 |2 |2 ||| |2 |2 |2 |22 2|2 |2 |2 |2 | 2|2 |2 |2 |2 |2 |2 |2 |2 |2 |2|2|2|2 |2 |2 |2 |2 |2 |&|&|e&|
CPU CPU core RXv1
Maximum operating frequency (MHz) 50
Memory ROM (KB) 64 | 96 | 128 | 256 | 64 | 96 | 128 | 256 | 384 | 512 | 128 | 256 | 128 | 256 | 384 | 512 | 64 | 96 | 128 |256 384 | 512 | 128 | 256 384‘512 768‘1024 128 | 256 | 128 | 256 384‘512 768‘1024 128 | 256 384‘512 768‘1024 128 | 256 384‘512 768‘1024
RAM (KB) 12 | 16 | 20 | 32 [ 12 | 16 | 20 | 32 64 20 | 32 | 20 | 32 64 12 | 16 | 20 |32 64 2 | 32 64 96 20 | 32 | 20 | 32 64 96 20 | 32 64 96 20 | 32 64 96
Data flash/E2 data flash (KB) 8
Clocks Subclock (external: 32.768 kHz) — YES
RTC — YES
On-chip oscillator YES (50 MHz)
Data transfer DMAC (channels) 4
DTC YES
Bus BSC — YES
Analog A/D (resolution x channels) 12-hit x 8 12-hit x 12 12-bit x 14 12-bit x 16
D/A (resolution x channels) — 10-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/10/— 4/16/—
PWM outputs 20 36
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous)
(channels) 5 6 ! 13
SPI/QSPI (clock-synchronous only) (channels) 6/— 1/— 8/— 14/—
12C (channels) 6 7 8 14
1/0 1/0 ports 35 49 65 85 123
Other functions | ELC YES
Safety functions YES
External interrupts (pins) i 8 9
Other Power supply voltage (V) 162Vto 55V
Operating ambient temperature (°C) —40to 85 °C
Package 48-LFQFP (7 x 7 mm) 64-LFQFP (10 x 10 mm) 1;5;!\{{285?1?1] 80-LFQFP (12 x 12 mm) | 80-LQFP (14 x 14 mm) 100-LFQFP (14 x 14 mm) (;(;i;FSLrEﬁ) 100-TFLGA (7 x 7 mm) 144-LFQFP (20 x 20 mm) 145-TFLGA (7 x 7 mm)




@'\
RX
RX210 (48 to 145 pins)

Pin count 48 64 80 100 144
Product name
|l o |oc|o|o|o || c|lo|ls|lo|lc|lsc|ls|lac|lac|la|s|s|o G| o |6|6|8 |6 |6 |s|o|lo|lo|o
2|28 E|8|2|E|2|8|8|8|8|2|8|8|2|8|28|2|¢8 22| g/g|2|/8/2|8|2|8|2 |8
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
glElglglg gl gl g g glglglglglg 88 8 8|8 gl g glelglglg gl glag s
5 | b | B |B || |b|®|®b|b|nb|Bm|Hb|Hb|Mb|®|®b|6|nB|5 5| | |b|w|wb|b6|b6|B6|B|iB| B
(== oc oc oc oc oc oc oc oc oc oc oc oc (o= oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc
CPU CPU core RXv1
Maximum operating frequency (MHz) 50
Memory ROM (KB) 64 | 96 | 128 | 256 | 64 | 96 | 128 | 256 | 384 | 512 | 128 | 256 | 384 | 512 | 64 | 96 | 128 | 256 | 384 |512 128 | 256 384‘512 768‘1024 128 | 256 384‘512 768‘1024
RAM (KB) 12 | 16 | 20 | 32 | 12 | 16 | 20 | 32 64 20 | 32 64 12 | 16 | 20 | 32 64 20 | 32 64 96 20 | 32 64 96
Data flash/E2 data flash (KB) 8
Clocks Subclock (external: 32.768 kHz) — YES
RTC — YES
On-chip oscillator YES (50 MHz)
Data transfer DMAC (channels) 4
DTC YES
Bus BSC — — YES
Analog A/D (resolution x channels) 12-hit x 8 12-bit x 12 12-bit x 14 12-bit x 16
D/A (resolution x channels) — 10-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/10/— 4/16/—
PWM outputs 20 36
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous)
5 6 7 13
(channels)
SPI/QSPI (clock-synchronous only) (channels) 6/— 1/— 8/— 14/—
12C (channels) 6 7 8 14
1/0 1/0 ports 35 49 65 85 123
Other functions | ELC YES
Safety functions YES
External interrupts (pins) i ‘ 8 ‘ 9
Other Power supply voltage (V) 1.62Vto 55V
Operating ambient temperature (°C) —40to 105 °C
Package 48-LFQFP (7 x 7 mm) ‘ 64-LFQFP (10 x 10 mm) ‘80-LFOFP(12><12 mm) 80-LQFP (14 x 14 mm) 100-LFQFP (14 x 14 mm) 144-LFQFP (20 x 20 mm)




CRX =~ 120-121
MEMO

Pin count 64 80 100 64 80 100
Product name
Z 22|22 Blele|lelzlzz2 2 2|E|lElElelela
(==} (=} (==} (=) (=) (=) (=) (=) (=) (=) (=) (=) (4=} [ds) [ds} [ds) [ds} [<=] (<] [<=] [<=]
[aa) o oo o oo o oo oo [aa] o oo o oo [=a] oo o oo [=a] oo [=a] oo
1=] r~ (=] =] r~ [==] 3=] r~ (=] I=] r~ [==] =] r~ © 1=} r~ © o r~ (=]
T | = |z | s | s |=|s=s|s|=|=|<=|lzs|ls=|s|s=|=|<|=|<|<|<=<
glglglglglglglglgglag g gleg glaglaglgls 8 s
5 |6 |b|o5|b|b|b|b|Hb|®|b|b|®|Hm|®|b|n|®|HB|n|@®
oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc
CPU CPU core RXv1
Maximum operating frequency (MHz) 50
Memory ROM (KB) 256 | 384 | 512 | 256 | 384 | 512 | 256 | 384 | 512 | 256 | 384 | 512 | 256 | 384 | 512 | 256 | 384 | 512 | 256 | 384 | 512
RAM (KB) 32 64 32 64 32 64 32 64 32 64 32 64 32 64
Data flash/E2 data flash (KB) 8
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (50 MHz)
Data transfer DMAC (channels) 4
DTC YES
Analog A/D (resolution x channels) 10-bit x 4, 10-bit x 7, 10-bit x 7, 10-bit x 4, 10-bit x 7, 10-bit x 7,
24-bit x 3 24-bit x 4 24-bitx 7 24-bit x 3 24-bit x 4 24-bit x 7
D/A (resolution x channels) — 10-bit x 2 — 10-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/10/—
PWM outputs 20
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 5
(channels)
SP1/QSP!I (clock-synchronous only) (channels) 7/—
I°C (channels) 6 7 6 7
1/0 1/0 ports 39 52 67 39 52 67
Other functions | ELC YES
Safety functions YES
External interrupts (pins) 8 ‘ 9 8 ‘ 9
Other Power supply voltage (V) 18Vto3.6V
Operating ambient temperature (°C) —40t0 85 °C —40to 105 °C
Package 64-LFQFP 80-LFQFP 100-LFQFP 100-TFLGA 64-LFQFP 80-LFQFP 100-LFQFP
(10 x 10 mm) (12 x 12 mm) (14 x 14 mm) (7 x 7 mm) (10 x 10 mm) (12 x 12 mm) (14 x 14 mm)
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122-123
RX130 (48 to 100 pins)
Group RX130
Pin count 48 64 80 100 48 64 80 100
Product name
Z|22|2|lg|rle|lzg|e|z2|2|E|2|2|E|2|2|2|2|2|E8|E|E ZIElzle|lelzl22 222 zeleelelE 2l 222222 EZ2EE &l
(=) (=} (=) [=) [=} [=) (=) (=) [=) [=} [=) (=} [==] (==} [m=] (==} (=} (=] (=} [m=] (==} (=} (==} (==} (==} (=} [m=] (==} (=} «Q [d=] « Q [d>) «Q [d=] [ds) Q (ds) «Q (4=} (=] «Q (4=} 9 « (=] «Q (4=} Q (4= (=} «Q (4=} Q (4= (=} «Q
b= = = = = = = = = = = = = = =l = = = = = = = =4 T | s | |s|s|s|=s|ls|s|s|s|=s|=s|ls|s|ls|ls|ls|s|s|s|ls|ls|ls|ls|ls|ls|=s|ls|ls|=|s|s=s|=|<
o™ 0 o ~ [==] o™ 0 (<=3 ~ [==] o™ 0 ©o ~ [==] o™ 0 ©o ~ [==] o™ 0 o ~ © 0 o ~ [==] ™ 0 o ~ [==] ™ L o ~ [==] [ar) 0 o ~ [==] ™ 0 o ~ [==] ™ 0 o ~ [==] w0 o ~ ©
S8 S| 8|8 IS8 S8 IS8 S| S| 8| 83| 8 8|S S|8N S| |S|S|S|S |88
b | b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|Db|b|Db]|>H bh|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|b|DbI|Db
5|6 |b|b|b|b|b|b|b|n|o|b|b|n|6|®|b|n|nb|w|b|n|n G| b |b|b|b|b|b|b|6|b|b|n|b|b|b|n|o|o|b|n|b|w|b|n|n|b|b|n|n|®|b|m|n|®|w
oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc o oc oc oc oc (== oc o oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc (== oc oc oc oc oc oc
CPU CPU core RXv1
Maximum operating frequency (MHz) 32
Memory ROM (KB) 64 | 128|256 | 384|512 | 64 | 128|256 | 384 | 512 | 64 | 128|256 | 384 | 512 | 64 | 128 | 256 | 384 | 512 | 64 | 128 | 256 384|512 | 128|256 | 384 | 512 | 64 | 128 | 256 | 384 | 512 | 64 | 128|256 | 384 | 512 | 64 | 128 | 256 | 384 | 512 | 64 | 128|256 | 384 | 512 | 64 | 128 | 256 | 384 | 512 | 128 | 256 | 384 | 512
RAM (KB) 10 | 16 | 32 48 10 | 16 | 32 48 10 | 16 | 32 48 10 | 16 | 32 48 10 | 16 | 32 48 16 | 32 48 10 | 16 | 32 48 10 | 16 | 32 48 10 | 16 | 32 48 10 | 16 | 32 48 10 | 16 | 32 48 16 | 32 48
Data flash/E2 data flash (KB) 8
Clocks Subclock (external: 32.768 kHz) — 1 — 1
RTC — 1 — 1
On-chip oscillator YES (32 MHz)
Data transfer DTC YES
Analog A/D (resolution x channels) 12-bit x 10 12-bit x 14 12-bit x 17 12-bit x 24 12-bit x 10 12-bit x 14 12-bit x 17 12-bit x 24
D/A (resolution x channels) — 8-bit x 2 — 8-bit x 2
Timers 8-/16-/32-bit timers (channels) 4/9/—
PWM outputs 20
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous)
4 7 4 7
(channels)
SPI/QSPI (clock-synchronous only) (channels) 5/— 8/— 5/— 8/—
1°C (channels) 5 8 5 8
1/0 1/0 ports 39 53 69 89 39 53 69 89
Other functions | Touch key (channels) 24 32 36 24 32 36
ELC YES
Safety functions YES
External interrupts (pins) 9
Other Power supply voltage (V) 1.8Vto55V
Operating ambient temperature (°C) —40t0 85 °C —40to 105 °C
Package 48-HWQFN 48-LFQFP 64-LFQFP 64-LQFP 80-LFQFP 100-LFQFP 48-HWQFN 48-LFQFP 64-LFQFP 64-LQFP 80-LFQFP 100-LFQFP
(7 x 7 mm) (7 x 7 mm) (10 x 10 mm) (14 x 14 mm) (12 x 12 mm) (14 x 14 mm) (7 x 7 mm) (7 x 7 mm) (10 x 10 mm) (14 x 14 mm) (12 x 12 mm) (14 x 14 mm)




(e

124-125
Pin count 64 100 64 100 Pin count 36 40 48
Product name Product name
ZE|lE|lg el elelzlzlzzzE & & & 6666 =ls|lzlglglglglgdlglglglgl22g2le|lelz2 2=
CPU CPU core RXv1 CPU CPU core RXv1
Maximum operating frequency (MHz) 32 Maximum operating frequency (MHz) 32
Memory ROM (KB) 128 ‘ 256 | 384 ‘ 512 | 128 ‘ 256 | 384 ‘ 512 | 128 ‘ 256 | 384 ‘ 512 | 128 ‘ 256 | 384 ‘ 512 | 128 ‘ 256 | 384 ‘ 512 Memory ROM (KB) 16 | 32 | 64 | 16 | 32 | 64 | 16 | 32 ‘ 64 | 96 ‘ 128 | 256 | 384 | 512 | 16 | 32 ‘ 64 | 96 ‘ 128
RAM (KB) 32 64 32 64 32 64 32 64 32 64 RAM (KB) 8 10 8 10 8 10 16 32 64 8 10 16
Data flash/E2 data flash (KB) 8 Data flash/E2 data flash (KB) 8
Clocks Subclock (external: 32.768 kHz) YES Clocks Subclock (external: 32.768 kHz) YES
RTC YES RTC YES
On-chip oscillator YES (32 MHz) On-chip oscillator YES (32 MHz)
Data transfer DTC YES Data transfer DTC YES
Analog A/D (resolution x channels) 12-bit x 11 12-bit x 17 12-bit x 11 12-bit x 17 Analog A/D (resolution x channels) 12-bit x 7 12-bit x 8 12-bit x 10
D/A (resolution x channels) 12-hit x 2 D/A (resolution x channels) —
Timers 8-/16-/32-bit timers (channels) 411/ — Timers 8-/16-/32-hit timers (channels) —/8/—
PWM outputs 20 PWM outputs 16
3-phase PWM output YES 3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 6 8 6 8 Communications | SCI (clock-synchronous/asynchronous) 3
(channels) (channels)
SPI/QSPI (clock-synchronous only) (channels) 71— 9/— 11— 9/— SPI/QSPI (clock-synchronous only) (channels) 4/—
12C (channels) 7 9 7 9 12C (channels) 4
SSI (channels) 1 USB Host/Func YES/YES
USB Host/Func YES/YES 1/0 1/0 ports 27 25 32
1/0 1/0 ports 48 84 48 84 Other functions | ELC YES
Other functions | Touch key (channels) — 12 — 12 Safety functions YES
ELC YES External interrupts (pins) 9
Safety functions YES Other Power supply voltage (V) 18Vto3.6V
External interrupts (pins) 9 Operating ambient temperature (°C) —40t0 85 °C
Other Power supply voltage (V) 18Vto3.6V Package aﬁx\l\ﬂ;}iﬁ ?g)lj\évrg:)‘ 48-HWQFN (7 x 7 mm) 48-LFQFP (7 x 7 mm)
Operating ambient temperature (°C) —40to 85 °C —40 to 105 °C
Package 64-LFQFP 100-LFQFP 100-TFLGA 64-LFQFP 100-LFQFP
(10 x 10 mm) (14 x 14 mm) (7 x 7 mm) (10 x 10 mm) (14 x 14 mm)




e 2517
RX111 (36 to 64 pins)

Group
Pin count 48 64 40 48 64
Product name
z|lg|2|2|E|B|E|E|B|2|E|E|2|E2 E|2|2|28|8|Yy IS I R 1 0 = 1 I I - = =10 -~ - -8 -~ -~ = = -~
212/2/2/2|2/2|2/2/2|2/2|2/8/3|2/2/|2/|82/¢2 S|5|5|5|2|8|8|%|2|2|2|2|2|2|2|2|2|2|2/2|2/2|2/2/2|2/2/¢2 ¢
CPU CPU core RXv1
Maximum operating frequency (MHz) 32
Memory ROM (KB) 256 | 384 | 512 | 16 32‘64 96‘128 256 | 384 | 512 | 16 32‘64 96‘128 256 | 384 | 512 | 16 32‘64 96‘128 256 | 384 | 512 | 16 | 32 | 64 | 16 32‘64 96‘128 256 | 384 | 512 | 16 32‘64 96‘128 256 | 384 | 512 | 16 | 32 | 64
RAM (KB) 32 64 8 10 16 32 64 8 10 16 32 64 8 10 16 32 64 8 10 8 10 16 32 64 8 10 16 32 64 8 10
Data flash/E2 data flash (KB) 8
Clocks Subclock (external: 32.768 kHz) YES — YES
RTC YES — YES
On-chip oscillator YES (32 MHz)
Data transfer DTC YES
Analog A/D (resolution x channels) 12-bit x 10 12-bit x 14 12-bit x 8 12-bit x 10 12-bit x 14
D/A (resolution x channels) — 8-bit x 2 — 8-bit x 2
Timers 8-/16-/32-bit timers (channels) —/8/—
PWM outputs 16
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 3
(channels)
SPI/QSPI (clock-synchronous only) (channels) 4/ —
12C (channels) 4
USB Host/Func YES/YES
1/0 1/0 ports 32 48 25 32 48
Other functions | ELC YES
Safety functions YES
External interrupts (pins) 9
Other Power supply voltage (V) 1.8Vto3.6V
Operating ambient temperature (°C) —40t0 85 °C —40to 105 °C
Package (1718;L7F21Fr:) 64-LFQFP (10 x 10 mm) 64-LQFP (14 x 14 mm) 64-WFLGA (5 x 5 mm) ?gf\évrg:\: 48-HWQFN (7 x 7 mm) 48-LFQFP (7 x 7 mm) “gtl'fél:m)
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RX
RX111 (36 to 64 pins)

128-129
RX110 (36 to 64 pins)
Group
Pin count 36 40 48
Product name
T I I I I I =~ T I = (O =
Q [=) =) =) =] [=) (=) (=) (=) (=) [=) a a (=) (=) =) =) =)
=< < < < < < < << < < << < << < < << < <<
g2/ s/8|g|2|g|g8|2 s|/g|2|eg|2 /8|2 ¢
o o o o o o o o o o o ey o o o o o o
5] 5] 5] 5] 5] 5] 5] 5] 5] 5] 5] 5] ] 5] 5] 5] o5 5
oc oc (== oc oc oc oc o oc oc oc oc oc oc (2= oc oc oc
CPU CPU core RXv1
Maximum operating frequency (MHz) 32
Memory ROM (KB) 8 ‘ 16 | 32 ‘ 64 ‘ 16 | 32 ‘ 64 16 | 32 ‘ 64 | 96 ‘128 16 | 32 ‘ 64 | 96 ‘ 128
RAM (KB) 8 10 8 10 8 10 16 8 10 16
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (32 MHz)
Data transfer DTC YES
Analog A/D (resolution x channels) 12-bit x 7 12-bit x 8 12-bit x 10
Timers 8-/16-/32-bit timers (channels) —/6/—
PWM outputs 8
Communications | SCI (clock-synchronous/asynchronous) 3
(channels)
SPI/QSPI (clock-synchronous only) (channels) 4/—
12C (channels) 4
1/0 1/0 ports 25 29 36
Other functions | Safety functions YES
External interrupts (pins) 9
Other Power supply voltage (V) 18Vto3.6V
Operating ambient temperature (°C) —40 to 85 °C

Package

36-WFLGA (4 x 4 mm)

40-HWQFN (6 x 6 mm)

48-HWQFN (7 x 7 mm)

48-LFQFP (7 x 7 mm)

Pin count 64
Product name
2Bl ElZ| B2 |8 |2 2|2 &=
12222221222 |2|8|8
5 | b |m|©m|b|b|®b|®L|®L|b|bB|B|Hs
2|2 |2 |2 |2 | |2 | & | & | & |2 ||
CPU CPU core RXv1
Maximum operating frequency (MHz) 32
Memory ROM (KB) 96 | 128 | 256 | 384 | 512 | 16 | 32 ‘ 64 | 96 ‘ 128 | 256 | 384 | 512
RAM (KB) 16 32 64 8 10 16 32 64
Data flash/E2 data flash (KB) 8
Clocks Subclock (external: 32.768 kHz) YES
RTC YES
On-chip oscillator YES (32 MHz)
Data transfer DTC YES
Analog A/D (resolution x channels) 12-bit x 14
D/A (resolution x channels) 8-hit x 2
Timers 8-/16-/32-bit timers (channels) —/8/—
PWM outputs 16
3-phase PWM output YES
Communications | SCI (clock-synchronous/asynchronous) 3
(channels)
SPI/QSPI (clock-synchronous only) (channels) 4/—
1°C (channels) 4
USB Host/Func YES/YES
1/0 1/0 ports 48
Other functions | ELC YES
Safety functions YES
External interrupts (pins) 9
Other Power supply voltage (V) 18Vt 3.6V
Operating ambient temperature (°C) —40to 105 °C

Package

64-LFQFP (10 x 10 mm)

64-LQFP (14 x 14 mm)
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RX
RX110 (36 to 64 pins)

Pin count 64 40 48 64
Product name
e =~ = = = = = = sl 222 2l2lglelelelegl 2Bl B8 2lagl222|8)|:
(=) [=} [=) (=} [a=] (=] (==} (=} [m=] (=] (=} (=} [m=] (==} (=} «Q «Q [ds) [d=] «Q (4=} «Q (4=} «Q [ds] «Q [d=] (4=} « 9 (4=} Q (4=} (4=} (4=} (4=} (4=} 9 (4=}
T | = | = | = |l=|=|=|=|=|=|=|z=|s=|s=|=|2|=|< < =< < =4 < =4 =< < < =< < =< < =4 < =4 =< < =4 =< =4
s|lg|g| 2|8/ 2|eg|/8|g2|g|2|2|8|2|8|8 2 ¢ g|8|g|g|sg|g 8 g|lg|lg|g|8|es|g|g|g|8|leg|g|g|¢8
Py 7y o Py 7y Py o ) 7y o ) Py 7y o Py Py o 7y Py 7y ) o Py Py ) o Py o ) o Py o Py o Py o Py o Py
5 | B | b |b | b |6 | 5| ©n|ib|©b|®|®b|B5B|BL|ib|®b|®|i>b 5] I 5] I 5] I 5] I 5] 5] 5] 5] 5] 5] 5] 5] 5] 5] 5] 5] 5]
oc (== oc oc oc oc oc oc oc oc oc oc (== oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc oc
CPU CPU core RXv1
Maximum operating frequency (MHz) 32
Memory ROM (KB) 16 | 32 ‘ 64 | 96 ‘ 128 | 16 | 32 ‘ 64 | 96 ‘128 16 | 32 ‘ 64 | 96 ‘ 128 ‘ 16 32 64 16 | 32 ‘ 64 | 96 ‘ 128 | 16 | 32 ‘ 64 | 96 ‘ 128 | 16 | 32 ‘ 64 | 96 ‘ 128 | 16 | 32 ‘ 64 | 96 ‘ 128
RAM (KB) 8 10 16 8 10 16 8 10 16 8 10 8 10 16 8 10 16 8 10 16 8 10 16
Clocks Subclock (external: 32.768 kHz) YES — YES
RTC YES — YES
On-chip oscillator YES (32 MHz)
Data transfer DTC YES
Analog A/D (resolution x channels) 12-bit x 14 12-bit x 8 12-bit x 10 12-bit x 14
Timers 8-/16-/32-bit timers (channels) —/6/—
PWM outputs 8
Communications | SCI (clock-synchronous/asynchronous) 3
(channels)
SPI/QSPI (clock-synchronous only) (channels) 4/—
I?C (channels) 4
1/0 1/0 ports 52 29 36 52
Other functions | Safety functions YES
External interrupts (pins) 9
Other Power supply voltage (V) 18Vto3.6V
Operating ambient temperature (°C) —40t0 85 °C —40t0 105 °C

Package

64-LFQFP (10 x 10 mm) ‘

64-LQFP (14 x 14 mm)

64-WFLGA (5 x 5 mm)

40-HWQFN (6 x 6 mm)

48-HWQFN (7 x 7 mm)

48-LFQFP (7 x 7 mm) 64-LFQFP (10 x 10 mm)

64-LQFP (14 x 14 mm)

RX Family Safety Functions and Product Support

Safety Function

Description

Supported By

RX71M | RX64M | RX651 | RX65N | RX631 | RX63N | RX621 | RX62N RX634 | RX630 | RX610 | RX63T | RX62T | RX62G | RX24U | RX24T | RX23T | RX231 | RX230 | RX220 | RX210 | RX21A | RX130 | RX113 | RX111 | RX110

CRC calculator (CRC) Detection of errors in communication data, etc. O O O O O O O

. CPU runaway monitoring using WDT employing
Independent watchdog timer (IWDT) e e L E U O O O O O O O O O O O O O O O O O O O O O O O O O
Oscillation-stop detection Oscillation-stop detection O O O O O O O O O O O O O O O O O O O O O O O O O
Clock frequency accuracy measurement function (CAC)/ .
frequency measurement function (MCK) Ol ey B 95 O o o o o O O O O (@) @) ©) @) ©) O O O O O O O
Data operation circuit (DOC) System memory test assist O O O O O O O O O O O O O O O O O O
Port output enable (POE) Pin protection O O O O O O O O O O O O O O O O O O O O O O O O
A/D self-diagnostics Fault detection function for A/D converter unit O O O O O O O O O O O O O O @) O O O O O O O
A/D disconnection detection Analog input disconnection detection assist O O O O O O O O O O O O O O
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RX Family Package Lineup How to Read RX Family Product Numbers
O LQFP

R F 5 63N F FC #V

Renesas  ROM Type RX T T T
Pitch 0.65 mm Pitch 0.80 mm Pitch 0.65 mm Pitch 0.65 mm MCU F_ FIaSh Famlly
Thickness (max.) | 1.70 mm Thickness (max.) | 1.70 mm Thickness (max.) | 1.70 mm Thickness (max.) | 1.70 mm S' ROM LEss
Used by RX23T Used by RX62T, 220, 130, 111, 110 Used by RX62T, 24T, 210 Used by RX63T, 62T, 62G
Product Group |
O LFQFP
RX71M RX62G Product
RXG4M RX24U |  ROM/RAM/ —— il el
data flash
RX651 RX24T | capacity (KB
= o= s RX65N RX23T — Packing specification + Tray
-L[J:t:l:/ss s IL.)Z(?ST,H;ST, 23T, 231, 230, 220, 210, ET— ;)ZESTEST, 62T, 24T, 23T, 231, 230, 220, 210, IJZ::T)?/SS et ;;23?]‘,“;4] 220, 210, T 1H)Z7U1llw\1/|’,“64M, 65N, 651, 631, 63N, 621, 62N, 630, 63T, RX631 HX231 Chlp Original Inf0*1 HWOFN' WFLGA' TFLGA'
130, 111,110 21A, 130, 113, 111, 110 21A,130 62T, 626, 24U, 24T, 231, 230, 220, 210, 21A, 130, 113 LFBGA, WLBGA
RXG63N RX230
RX621 RXp20 |  Operating i
ambient
RX62N RX210 temperature
~90° ° —— Package type/pin count/pin pitch
63 X2IA B LFBGA | 176] 0.8 TFLGA | 100| 05
630 X130 e WLBGA | 69 0.4 TFLGA | 177 0.5
Pitch 0.50 mm Thickness (max.) | 1.70 mm Pitch 0.50 mm RXB'] 0 RX'I 'I 3 _40 C to 1 05 C : i
Thickness (max.) [ 1.70 mm Used by RX71M, 64M, 65N, 651, 631, 63N, 621, 62N, 634, 630, 610, 63T, Thickness (max.) [1.70 mm LFO_FP 1 20 05 TFI_GA 85 065
Used by RX63T 24U, 210 Used by RX71M, 64M, 631, 63N, 630 RX63T RX1 1 1
LFQFP | 144] 05 TFLGA | 145 0.65
RX62T RX110
O HWQFN O LFBGA ® WFBGA LFQFP | 176] 05 WFLGA | 64| 05
LQFP 52 0.65 TFLGA 64| 0.65
LAFP 80| 0.65 TFLGA | 100 0.65
176
ALY Example of product information for RX63N (176-pin), LFP 1121 065 TFLGA 145] 05
Pitch 0.50 mm Pitch 0.50 mm Pitch 0.50 mm Pitch 0.80 mm Pitch 0.40 mm prOdUCt NO. R5F563NFDDFC#VO I‘O‘FP 64 08 WFI‘GA 36 05
LZ:;I:/SS _— i)f]u;:,n;ﬂ] L::(l;’:/ss = ?{:203?231, 130, 111,110 L::tl;’:/ss = g:zn;s,n;ﬂ IJ::;’:/SS e ;;SIT\TIEAM, 631, 63N, 621, 62N, 630, 610 L’;:;’:;ss e g)ZZUWrgm Thls gmde IISts the Values fOr |nd|V|dUa| prOdUCt numbers. LFOFP 48 05 HWO_FN 64 05
For information on the actual product lineup, refer to the relevant
user's manual. LFQFP 64| 05 HWQFN | 48| 05
.TFLGA Note: 1. This information is different for each RX group.
Refer to the relevant user's manual for details. LFQFP 80| 05 HWQFN 401 05
LFQFP | 100| 0.5

Z 3 199

Pl PIN

Pitch 0.65 mm Pitch 0.65 mm Pitch 0.50 mm
Thickness (max.) | 1.05 mm Thickness (max.) | 1.20 mm Thickness (max.) | 1.05 mm Thickness (max.) | 1.05 mm Thickness (max.) | 1.05 mm
Used by RX631 Used by RX621 Used by RX630, 230, 231, 210 Used by RX71M, 64M, 65N, 651, 631, 63N, 210, 21A, 113 Used by RX71M, 64M, 65N, 651, 631, 63N, 630, 210

@ WFLGA

145 177 6

PIN Pl

PIN

Pitch 0.65 mm Pitch 0.50 mm Pitch 0.50 mm Pitch 0.50 mm
Thickness (max.) [ 1.20 mm Thickness (max.) [ 1.05 mm

Used by RX621, 62N Used by RX71M, 64M, 631, 63N, 630

Thickness (max.) {0.76 mm Thickness (max.) [ 0.76 mm
Used by RX111, 110 Used by RX230, 231, 111, 110
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BIG IDEAS FOR EVERY SPACE

Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the
design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described
in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. Nolicense, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse

engineering
5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and "High Quality”. The intended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.
"Standard" Computers; office equipment; i test and i audio and visual equipment; home electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified
by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products
outside of such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high
reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility
of bodily injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate
treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use
of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your
noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations

and by the of any countries asserting jurisdiction over the parties or transactions.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

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

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

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

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

(Rev.4.0-1 November 2017)

SALES OFFICES

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

Renesas Electronics America Inc. Renesas Electronics Hong Kong Limited
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Arcadiastrasse 10, 40472 Disseldorf, Germany Unit 1207, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, Jin Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +49-211-6503-0, Fax: +49-211-6503-1327 Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics (China) Co., Ltd. Renesas Electronics India Pvt. Ltd.

Room 1709 Quantum Plaza, No.27 ZhichunLu, Haidian District, Beijing, 100191 P. R. China No.777C, 100 Feet Road, HAL 2nd Stage, Indiranagar, Bangalore 560 038, India

Tel: +86-10-8235-1155, Fax: +86-10-8235-7679 Tel: +91-80-67208700, Fax: +91-80-67208777

Renesas Electronics (Shanghai) Co., Ltd. Renesas Electronics Korea Co., Ltd.

Unit 301, Tower A, Central Towers, 555 Langao Road, Putuo District, Shanghai, 200333 P. R. China 17F, KAMCO Yangjae Tower, 262, Gangnam-daero, Gangnam-gu, Seoul, 06265 Korea

Tel: +86-21-2226-0888, Fax: +86-21-2226-0999 Tel: +82-2-558-3737, Fax: +82-2-558-5338

Renesas Electronics Corporation

© 2018 Renesas Electronics Corporation.

All right; d.
www.renesas.com Document No. RO'IE%OOS();elfsjor\égo



