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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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1. Overview

1.1 Outline of Specifications
Table 1.1 lists the specifications, and Table 1.2 gives a comparison of the functions of the products in different 
packages.
Table 1.1 is for products with the greatest number of functions, so the number of peripheral modules and channels will 
differ in accordance with the package type. For details, see Table 1.2, Comparison of Functions for Different 
Packages.

Table 1.1 Outline of Specifications (1/4)
Classification Module/Function Description

CPU CPU • Maximum operating frequency: 54 MHz
• 32-bit RX CPU (RX v2)
• Minimum instruction execution time: One instruction per clock cycle
• Address space: 4-Gbyte linear
• Register set

General purpose: Sixteen 32-bit registers
Control: Ten 32-bit registers
Accumulator: Two 72-bit registers

• Basic instructions: 75 (variable-length instruction format)
• Floating-point instructions: 11
• DSP instructions: 23
• Addressing modes: 10
• Data arrangement

Instructions: Little endian
Data: Selectable as little endian or big endian

• On-chip 32-bit multiplier: 32-bit × 32-bit → 64-bit
• On-chip divider: 32-bit ÷ 32-bit → 32 bits
• Barrel shifter: 32 bits
• Memory protection unit (MPU)

FPU • Single precision (32-bit) floating point
• Data types and floating-point exceptions in conformance with the IEEE754 standard

Memory ROM • Capacity: 128/256/384/512 Kbytes
• Up to 32 MHz: No-wait memory access

32 to 54 MHz: Wait state required. No wait state if the instruction is served by a ROM accelerator hit.
• Programming/erasing method: 

Serial programming (asynchronous serial communication/USB communication), self-programming

RAM • Capacity: 32/64 Kbytes
• 54 MHz, no-wait memory access

E2 DataFlash • Capacity: 8 Kbytes
• Number of erase/write cycles: 1,000,000 (typ)

MCU operating mode Single-chip mode, on-chip ROM enabled expansion mode, and on-chip ROM disabled expansion mode 
(software switching)

Clock Clock generation circuit • Main clock oscillator, sub-clock oscillator, low-speed on-chip oscillator, high-speed on-chip oscillator, 
PLL frequency synthesizer, USB-dedicated PLL frequency synthesizer, and IWDT-dedicated on-chip 
oscillator

• Oscillation stop detection: Available
• Clock frequency accuracy measurement circuit (CAC)
• Independent settings for the system clock (ICLK), peripheral module clock (PCLK), external bus clock 

(BCLK), and FlashIF clock (FCLK)
The CPU and system sections such as other bus masters run in synchronization with the system 
clock (ICLK): 54 MHz (at max.)
MTU2a runs in synchronization with the PCLKA: 54 MHz (at max.)
The ADCLK for the S12AD runs in synchronization with the PCLKD: 54 MHz (at max.)
Peripheral modules other than MTU2a and S12ADE run in synchronization with the PCLKB: 32 MHz 
(at max.)
Devices connected to external buses run in synchronization with the BCLK: 32 MHz (at max.)
The flash peripheral circuit runs in synchronization with the FCLK: 32 MHz (at max.)

Resets RES# pin reset, power-on reset, voltage monitoring reset, watchdog timer reset, independent watchdog 
timer reset, and software reset

Voltage detection Voltage detection circuit 
(LVDAb)

• When the voltage on VCC falls below the voltage detection level, an internal reset or internal interrupt 
is generated.
Voltage detection circuit 0 is capable of selecting the detection voltage from 4 levels
Voltage detection circuit 1 is capable of selecting the detection voltage from 14 levels
Voltage detection circuit 2 is capable of selecting the detection voltage from 4 levels
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Low power 
consumption

Low power consumption 
functions

• Module stop function
• Three low power consumption modes

Sleep mode, deep sleep mode, and software standby mode
• Low power timer that operates during the software standby state

Function for lower operating 
power consumption

• Operating power control modes
High-speed operating mode, middle-speed operating mode, and low-speed operating mode

Interrupt Interrupt controller (ICUb) • Interrupt vectors: 167
• External interrupts: 9 (NMI, IRQ0 to IRQ7 pins)
• Non-maskable interrupts: 7 (NMI pin, oscillation stop detection interrupt, voltage monitoring 1 

interrupt, voltage monitoring 2 interrupt, WDT interrupt, IWDT interrupt, and VBATT power monitoring 
interrupt)

• 16 levels specifiable for the order of priority

External bus extension • The external address space can be divided into four areas (CS0 to CS3), each with independent 
control of access settings.
Capacity of each area: 16 Mbytes (CS0 to CS3)
A chip-select signal (CS0# to CS3#) can be output for each area.
Each area is specifiable as an 8-bit or 16-bit bus space
The data arrangement in each area is selectable as little or big endian (only for data).
Bus format: Separate bus, multiplex bus

• Wait control
• Write buffer facility

DMA DMA controller (DMACA) • 4 channels
• Three transfer modes: Normal transfer, repeat transfer, and block transfer
• Activation sources: Software trigger, external interrupts, and interrupt requests from peripheral 

functions

Data transfer controller 
(DTCa)

• Transfer modes: Normal transfer, repeat transfer, and block transfer
• Activation sources: Interrupts
• Chain transfer function

I/O ports General I/O ports 100-pin/64-pin/48-pin
I/O: 79/43/30 (RX231 Group), 83/47/34 (RX230 Group)
• Input: 1/1/1
Pull-up resistors: 79/43/30(RX231 Group), 83/47/34 (RX230 Group)
• Open-drain outputs: 58/34/26
• 5-V tolerance: 8/5/5

Event link controller (ELC) • Event signals of 61 types can be directly connected to the module
• Operations of timer modules are selectable at event input
• Capable of event link operation for port B and port E

Multi-function pin controller (MPC) Capable of selecting the input/output function from multiple pins

Timers 16-bit timer pulse unit 
(TPUa) 

• (16 bits × 6 channels) × 1 unit
• Maximum of 16 pulse-input/output possible
• Select from among seven or eight counter-input clock signals for each channel
• Supports the input capture/output compare function
• Output of PWM waveforms in up to 15 phases in PWM mode
• Support for buffered operation, phase-counting mode (two-phase encoder input) and cascade 

connected operation (32 bits × 2 channels) depending on the channel.
• Capable of generating conversion start triggers for the A/D converters
• Signals from the input capture pins are input via a digital filter
• Clock frequency measuring method

Multi-function timer pulse 
unit 2 (MTU2a)

• (16 bits × 6 channels) × 1 unit
• Up to 16 pulse-input/output lines and three pulse-input lines are available based on the six 16-bit 

timer channels
• Select from among eight or seven counter-input clock signals for each channel (PCLK/1, PCLK/4, 

PCLK/16, PCLK/64, PCLK/256, PCLK/1024, MTCLKA, MTCLKB, MTCLKC, MTCLKD) other than 
channel 5, for which only four signals are available.

• Input capture function
• 21 output compare/input capture registers
• Pulse output mode
• Complementary PWM output mode
• Reset synchronous PWM mode
• Phase-counting mode
• Capable of generating conversion start triggers for the A/D converter

Port output enable 2 
(POE2a)

Controls the high-impedance state of the MTU’s waveform output pins

Compare match timer 
(CMT) 

• (16 bits × 2 channels) × 2 units
• Select from among four clock signals (PCLK/8, PCLK/32, PCLK/128, PCLK/512)

Watchdog timer (WDTA) • 14 bits x 1 channel
• Select from among six counter-input clock signals (PCLK/4, PCLK/64, PCLK/128, PCLK/512, PCLK/

2048, PCLK/8192)

Table 1.1 Outline of Specifications (2/4)
Classification Module/Function Description
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1.2 List of Products
Table 1.3 and Table 1.4 are a list of products, and Figure 1.1 shows how to read the product part no., memory capacity, 
and package type.

Table 1.3 List of Products: D Version (Ta = –40 to +85°C) (1/2)

Group Part No. Order Part No. Package
ROM 
Capacity

RAM 
Capacity

E2 
DataFlash

Operating
Frequency

Security 
Function SDHI CAN

Operating
Temperature

RX231 R5F52318ADLA R5F52318ADLA#20 PTLG0100KA-A 512 Kbytes 64 Kbytes 8 Kbytes 54 MHz Not 
available

Not 
available

Available −40 to +85°C

R5F52318BDLA R5F52318BDLA#20 Available Available Available

R5F52318ADFP R5F52318ADFP#30 PLQP0100KB-B Not 
available

Not 
available

Available

R5F52318BDFP R5F52318BDFP#30 Available Available Available

R5F52318ADND R5F52318ADND#U0 PWQN0064KC-A Not 
available

Not 
available

Available

R5F52318BDND R5F52318BDND#U0 Available Available Available

R5F52318ADFM R5F52318ADFM#30 PLQP0064KB-C Not 
available

Not 
available

Available

R5F52318BDFM R5F52318BDFM#30 Available Available Available

R5F52318ADNE R5F52318ADNE#U0 PWQN0048KB-A Not 
available

Not 
available

Available

R5F52318BDNE R5F52318BDNE#U0 Available Not 
available

Available

R5F52318ADFL R5F52318ADFL#30 PLQP0048KB-B Not 
available

Not 
available

Available

R5F52318BDFL R5F52318BDFL#30 Available Not 
available

Available

R5F52317ADLA R5F52317ADLA#20 PTLG0100KA-A 384 Kbytes Not 
available

Not 
available

Available

R5F52317BDLA R5F52317BDLA#20 Available Available Available

R5F52317ADFP R5F52317ADFP#30 PLQP0100KB-B Not 
available

Not 
available

Available

R5F52317BDFP R5F52317BDFP#30 Available Available Available

R5F52317ADND R5F52317ADND#U0 PWQN0064KC-A Not 
available

Not 
available

Available

R5F52317BDND R5F52317BDND#U0 Available Available Available

R5F52317ADFM R5F52317ADFM#30 PLQP0064KB-C Not 
available

Not 
available

Available

R5F52317BDFM R5F52317BDFM#30 Available Available Available

R5F52317ADNE R5F52317ADNE#U0 PWQN0048KB-A Not 
available

Not 
available

Available

R5F52317BDNE R5F52317BDNE#U0 Available Not 
available

Available

R5F52317ADFL R5F52317ADFL#30 PLQP0048KB-B Not 
available

Not 
available

Available

R5F52317BDFL R5F52317BDFL#30 Available Not 
available

Available

R5F52316ADLA R5F52316ADLA#20 PTLG0100KA-A 256 Kbytes 32 Kbytes Not 
available

Not 
available

Available

R5F52316CDLA R5F52316CDLA#20 Not 
available

Not 
available

Not 
available

R5F52316ADFP R5F52316ADFP#30 PLQP0100KB-B Not 
available

Not 
available

Available

R5F52316CDFP R5F52316CDFP#30 Not 
available

Not 
available

Not 
available

R5F52316CDLF R5F52316CDLF#U0 PWLG0064KA-A Not 
available

Not 
available

Not 
available

R5F52316ADND R5F52316ADND#U0 PWQN0064KC-A Not 
available

Not 
available

Available

R5F52316CDND R5F52316CDND#U0 Not 
available

Not 
available

Not 
available

R5F52316ADFM R5F52316ADFM#30 PLQP0064KB-C Not 
available

Not 
available

Available

R5F52316CDFM R5F52316CDFM#30 Not 
available

Not 
available

Not 
available

R5F52316ADNE R5F52316ADNE#U0 PWQN0048KB-A Not 
available

Not 
available

Available

R5F52316CDNE R5F52316CDNE#U0 Not 
available

Not 
available

Not 
available
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Figure 1.8 Pin Assignments of the 48-Pin LFQFP

Figure 1.9 Pin Assignments of the 48-Pin HWQFN
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Note: This figure indicates the power supply pins and I/O port pins. 
For the pin configuration, see the table “List of Pins and Pin Functions (48-Pin LFQFP/HWQFN)”.

Note 1. RX230: PH0, PH1, PH2, PH3
RX231: VSS_USB, USB0_DP, USB0_DM, VCC_USB

RX230 Group, 
RX231 Group

PWQN0048KB-A
(48-pin HWQFN)

(Top view)
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Note: It is recommended to connect an exposed die pad to VSS.
Note: This figure indicates the power supply pins and I/O port pins. 

For the pin configuration, see the table “List of Pins and Pin Functions (48-Pin LFQFP/HWQFN)”.
Note 1. RX230: PH0, PH1, PH2, PH3

RX231: VSS_USB, USB0_DP, USB0_DM, VCC_USB



R01DS0261EJ0120 Rev.1.20 Page 31 of 170
Sep 28, 2018

RX230 Group, RX231 Group 1. Overview

Table 1.9 List of Pins and Pin Functions (64-Pin LFQFP/HWQFN) (1/2)

Pin 
No.

Power Supply, 
Clock, System 
Control I/O Port

Timers
(MTU, TPU, TMR, RTC, CMT, 
POE, CAC)

Communications
(SCI, RSPI, RIIC, RSCAN, USB, 
SSI)

Memory 
Interface 
(SDHI)

Touch 
sensing Others

1 P03 DA0

2 VCL

3 MD FINED

4 XCIN

5 XCOUT

6 RES#

7 XTAL P37

8 VSS

9 EXTAL P36

10 VCC

11 UPSEL P35 NMI

12 VBATT

13 P31 MTIOC4D/TMCI2/RTCIC1 CTS1#/RTS1#/SS1#/SSISCK0 IRQ1

14 P30 MTIOC4B/TMRI3/POE8#/RTCIC0 RXD1/SMISO1/SSCL1/
AUDIO_MCLK

IRQ0/CMPOB3

15 P27 MTIOC2B/TMCI3 SCK1/SSIWS0 TS2 CVREFB3

16 P26 MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1/ 
USB0_VBUSEN/SSIRXD0

TS3 CMPB3

17 P17 MTIOC3A/MTIOC3B/TMO1/
POE8#/TIOCB0/TCLKD

SCK1/MISOA/SDA/SSITXD0 IRQ7/ CMPOB2

18 P16 MTIOC3C/MTIOC3D/TMO2/
TIOCB1/TCLKC/RTCOUT

TXD1/SMOSI1/SSDA1/MOSIA/
SCL/USB0_VBUS/
USB0_VBUSEN/
USB0_OVRCURB

IRQ6/ADTRG0#

19 P15 MTIOC0B/MTCLKB/TMCI2/
TIOCB2/TCLKB

RXD1/SMISO1/SSCL1/CRXD0 TS12 IRQ5/CMPB2

20 P14 MTIOC3A/MTCLKA/TMRI2/
TIOCB5/TCLKA

CTS1#/RTS1#/SS1#/CTXD0/ 
USB0_OVRCURA

TS13 IRQ4/CVREFB2

21 VCC_USB*1 PH3*1 TMCI0*1

22 PH2*1 TMRI0*1 USB0_DM*1 IRQ1*1

23 PH1*1 TMO0*1 USB0_DP*1 IRQ0*1

24 VSS_USB*1 PH0*1 CACREF*1

25 P55 MTIOC4D/TMO3 CRXD0 TS15

26 P54 MTIOC4B/TMCI1 CTXD0 TS16

27 UB PC7 MTIOC3A/MTCLKB/TMO2 TXD8/SMOSI8/SSDA8/MISOA CACREF

28 PC6 MTIOC3C/MTCLKA/TMCI2 RXD8/SMISO8/SSCL8/MOSIA/
USB0_EXICEN

TS22

29 PC5 MTIOC3B/MTCLKD/TMRI2 SCK8/RSPCKA/USB0_ID TS23

30 PC4 MTIOC3D/MTCLKC/TMCI1/
POE0#

SCK5/CTS8#/RTS8#/SS8#/
SSLA0

SDHI_D1 TSCAP

31 PC3 MTIOC4D/TCLKB TXD5/SMOSI5/SSDA5/ IRTXD5 SDHI_D0 TS27

32 PC2 MTIOC4B/TCLKA RXD5/SMISO5/SSCL5/SSLA3/ 
IRRXD5

SDHI_D3 TS30

33 PB7/PC1 MTIOC3B/TIOCB5 TXD9/SMOSI9/SSDA9 SDHI_D2

34 PB6/PC0 MTIOC3D/TIOCA5 RXD9/SMISO9/SSCL9 SDHI_D1

35 PB5 MTIOC2A/MTIOC1B/TMRI1/
POE1#/TIOCB4

SCK9/USB0_VBUS SDHI_CD

36 PB3 MTIOC0A/MTIOC4A/TMO0/
POE3#/TIOCD3/TCLKD

SCK6 SDHI_W
P

37 PB1 MTIOC0C/MTIOC4C/TMCI0/
TIOCB3

TXD6/SMOSI6/SSDA6 SDHI_CL
K

IRQ4/ CMPOB1

38 VCC

39 PB0 MTIC5W/TIOCA3 RXD6/SMISO6/SSCL6/RSPCKA SDHI_C
MD

40 VSS

41 PA6 MTIC5V/MTCLKB/TMCI3/POE2#/
TIOCA2

CTS5#/RTS5#/SS5#/MOSIA/
SSIWS0
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0008 240Ch DTC DTC Module Start Register DTCST 8 8 2 ICLK

0008 240Eh DTC DTC Status Register DTCSTS 16 16 2 ICLK

0008 3002h BSC CS0 Mode Register CS0MOD 16 16 1 or 2 BCLK

0008 3004h BSC CS0 Wait Control Register 1 CS0WCR1 32 32 1 or 2 BCLK

0008 3008h BSC CS0 Wait Control Register 2 CS0WCR2 32 32 1 or 2 BCLK

0008 3012h BSC CS1 Mode Register CS1MOD 16 16 1 or 2 BCLK

0008 3014h BSC CS1 Wait Control Register 1 CS1WCR1 32 32 1 or 2 BCLK

0008 3018h BSC CS1 Wait Control Register 2 CS1WCR2 32 32 1 or 2 BCLK

0008 3022h BSC CS2 Mode Register CS2MOD 16 16 1 or 2 BCLK

0008 3024h BSC CS2 Wait Control Register 1 CS2WCR1 32 32 1 or 2 BCLK

0008 3028h BSC CS2 Wait Control Register 2 CS2WCR2 32 32 1 or 2 BCLK

0008 3032h BSC CS3 Mode Register CS3MOD 16 16 1 or 2 BCLK

0008 3034h BSC CS3 Wait Control Register 1 CS3WCR1 32 32 1 or 2 BCLK

0008 3038h BSC CS3 Wait Control Register 2 CS3WCR2 32 32 1 or 2 BCLK

0008 3802h BSC CS0 Control Register CS0CR 16 16 1 or 2 BCLK

0008 380Ah BSC CS0 Recovery Cycle Register CS0REC 16 16 1 or 2 BCLK

0008 3812h BSC CS1 Control Register CS1CR 16 16 1 or 2 BCLK

0008 381Ah BSC CS1 Recovery Cycle Register CS1REC 16 16 1 or 2 BCLK

0008 3822h BSC CS2 Control Register CS2CR 16 16 1 or 2 BCLK

0008 382Ah BSC CS2 Recovery Cycle Register CS2REC 16 16 1 or 2 BCLK

0008 3832h BSC CS3 Control Register CS3CR 16 16 1 or 2 BCLK

0008 383Ah BSC CS3 Recovery Cycle Register CS3REC 16 16 1 or 2 BCLK

0008 3880h BSC CS Recovery Cycle Insertion Enable Register CSRECEN 16 16 1 or 2 BCLK

0008 6400h MPU Region-0 Start Page Number Register RSPAGE0 32 32 1 ICLK

0008 6404h MPU Region-0 End Page Number Register REPAGE0 32 32 1 ICLK

0008 6408h MPU Region-1 Start Page Number Register RSPAGE1 32 32 1 ICLK

0008 640Ch MPU Region-1 End Page Number Register REPAGE1 32 32 1 ICLK

0008 6410h MPU Region-2 Start Page Number Register RSPAGE2 32 32 1 ICLK

0008 6414h MPU Region-2 End Page Number Register REPAGE2 32 32 1 ICLK

0008 6418h MPU Region-3 Start Page Number Register RSPAGE3 32 32 1 ICLK

0008 641Ch MPU Region-3 End Page Number Register REPAGE3 32 32 1 ICLK

0008 6420h MPU Region-4 Start Page Number Register RSPAGE4 32 32 1 ICLK

0008 6424h MPU Region-4 End Page Number Register REPAGE4 32 32 1 ICLK

0008 6428h MPU Region-5 Start Page Number Register RSPAGE5 32 32 1 ICLK

0008 642Ch MPU Region-5 End Page Number Register REPAGE5 32 32 1 ICLK

0008 6430h MPU Region-6 Start Page Number Register RSPAGE6 32 32 1 ICLK

0008 6434h MPU Region-6 End Page Number Register REPAGE6 32 32 1 ICLK

0008 6438h MPU Region-7 Start Page Number Register RSPAGE7 32 32 1 ICLK

0008 643Ch MPU Region-7 End Page Number Register REPAGE7 32 32 1 ICLK

0008 6500h MPU Memory-Protection Enable Register MPEN 32 32 1 ICLK

0008 6504h MPU Background Access Control Register MPBAC 32 32 1 ICLK

0008 6508h MPU Memory-Protection Error Status-Clearing Register MPECLR 32 32 1 ICLK

0008 650Ch MPU Memory-Protection Error Status Register MPESTS 32 32 1 ICLK

0008 6514h MPU Data Memory-Protection Error Address Register MPDEA 32 32 1 ICLK

0008 6520h MPU Region Search Address Register MPSA 32 32 1 ICLK

0008 6524h MPU Region Search Operation Register MPOPS 16 16 1 ICLK

0008 6526h MPU Region Invalidation Operation Register MPOPI 16 16 1 ICLK

0008 6528h MPU Instruction-Hit Region Register MHITI 32 32 1 ICLK

0008 652Ch MPU Data-Hit Region Register MHITD 32 32 1 ICLK

0008 7010h 
to 
0008 70FFh

ICU Interrupt Request Register 016 to Interrupt Request 
Register 255

IR016 to IR255 8 8 2 ICLK
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0008 711Bh 
to 
0008 71FFh

ICU DTC Activation Enable Register 027 to DTC Activation 
Enable Register 255

DTCER027 to 
DTCER255

8 8 2 ICLK

0008 7202h 
to 
0008 721Fh

ICU Interrupt Request Enable Register 02 to Interrupt Request 
Enable Register 1F

IER02 to IER1F 8 8 2 ICLK

0008 72E0h ICU Software Interrupt Generation Register SWINTR 8 8 2 ICLK

0008 72F0h ICU Fast Interrupt Set Register FIR 16 16 2 ICLK

0008 7300h 
to 
0008 73FFh

ICU Interrupt Source Priority Register 000 to Interrupt Source 
Priority Register 255

IPR000 to 
IPR255

8 8 2 ICLK

0008 7400h ICU DMAC Activation Request Select Register 0 DMRSR0 8 8 2 ICLK

0008 7404h ICU DMAC Activation Request Select Register 1 DMRSR1 8 8 2 ICLK

0008 7408h ICU DMAC Activation Request Select Register 2 DMRSR2 8 8 2 ICLK

0008 740Ch ICU DMAC Activation Request Select Register 3 DMRSR3 8 8 2 ICLK

0008 7500h 
to 
0008 7507h

ICU IRQ Control Register 0 to IRQ Control Register 7 IRQCR0 to 
IRQCR7

8 8 2 ICLK

0008 7510h ICU IRQ Pin Digital Filter Enable Register 0 IRQFLTE0 8 8 2 ICLK

0008 7514h ICU IRQ Pin Digital Filter Setting Register 0 IRQFLTC0 16 16 2 ICLK

0008 7580h ICU Non-Maskable Interrupt Status Register NMISR 8 8 2 ICLK

0008 7581h ICU Non-Maskable Interrupt Enable Register NMIER 8 8 2 ICLK

0008 7582h ICU Non-Maskable Interrupt Status Clear Register NMICLR 8 8 2 ICLK

0008 7583h ICU NMI Pin Interrupt Control Register NMICR 8 8 2 ICLK

0008 7590h ICU NMI Pin Digital Filter Enable Register NMIFLTE 8 8 2 ICLK

0008 7594h ICU NMI Pin Digital Filter Setting Register NMIFLTC 8 8 2 ICLK

0008 8000h CMT Compare Match Timer Start Register 0 CMSTR0 16 16 2 or 3 PCLKB 2 ICLK

0008 8002h CMT0 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB 2 ICLK

0008 8004h CMT0 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB 2 ICLK

0008 8006h CMT0 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB 2 ICLK

0008 8008h CMT1 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB 2 ICLK

0008 800Ah CMT1 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB 2 ICLK

0008 800Ch CMT1 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB 2 ICLK

0008 8010h CMT Compare Match Timer Start Register 1 CMSTR1 16 16 2 or 3 PCLKB 2 ICLK

0008 8012h CMT2 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB 2 ICLK

0008 8014h CMT2 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB 2 ICLK

0008 8016h CMT2 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB 2 ICLK

0008 8018h CMT3 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB 2 ICLK

0008 801Ah CMT3 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB 2 ICLK

0008 801Ch CMT3 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB 2 ICLK

0008 8020h WDT WDT Refresh Register WDTRR 8 8 2 or 3 PCLKB 2 ICLK

0008 8022h WDT WDT Control Register WDTCR 16 16 2 or 3 PCLKB 2 ICLK

0008 8024h WDT WDT Status Register WDTSR 16 16 2 or 3 PCLKB 2 ICLK

0008 8026h WDT WDT Reset Control Register WDTRCR 8 8 2 or 3 PCLKB 2 ICLK

0008 8030h IWDT IWDT Refresh Register IWDTRR 8 8 2 or 3 PCLKB 2 ICLK

0008 8032h IWDT IWDT Control Register IWDTCR 16 16 2 or 3 PCLKB 2 ICLK

0008 8034h IWDT IWDT Status Register IWDTSR 16 16 2 or 3 PCLKB 2 ICLK

0008 8036h IWDT IWDT Reset Control Register IWDTRCR 8 8 2 or 3 PCLKB 2 ICLK

0008 8038h IWDT IWDT Count Stop Control Register IWDTCSTPR 8 8 2 or 3 PCLKB 2 ICLK

0008 8040h DA D/A Data Register 0 DADR0 16 16 2 or 3 PCLKB 2 ICLK

0008 8042h DA D/A Data Register 1 DADR1 16 16 2 or 3 PCLKB 2 ICLK

0008 8044h DA D/A Control Register DACR 8 8 2 or 3 PCLKB 2 ICLK

0008 8045h DA DADRm Format Select Register DADPR 8 8 2 or 3 PCLKB 2 ICLK

0008 8046h DA D/A A/D Synchronous Start Control Register DAADSCR 8 8 2 or 3 PCLKB 2 ICLK

0008 8047h DA D/A VREF Control Register DAVREFCR 8 8 2 or 3 PCLKB 2 ICLK
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0008 8100h TPU Timer Start Register TSTR 8 8 2 or 3 PCLKB 2 ICLK

0008 8101h TPU Timer Synchronous Register TSYR 8 8 2 or 3 PCLKB 2 ICLK

0008 8108h TPU0 Noise Filter Control Register NFCR 8 8 2 or 3 PCLKB 2 ICLK

0008 8109h TPU1 Noise Filter Control Register NFCR 8 8 2 or 3 PCLKB 2 ICLK

0008 810Ah TPU2 Noise Filter Control Register NFCR 8 8 2 or 3 PCLKB 2 ICLK

0008 810Bh TPU3 Noise Filter Control Register NFCR 8 8 2 or 3 PCLKB 2 ICLK

0008 810Ch TPU4 Noise Filter Control Register NFCR 8 8 2 or 3 PCLKB 2 ICLK

0008 810Dh TPU5 Noise Filter Control Register NFCR 8 8 2 or 3 PCLKB 2 ICLK

0008 8110h TPU0 Timer Control Register TCR 8 8 2 or 3 PCLKB 2 ICLK

0008 8111h TPU0 Timer Mode Register TMDR 8 8 2 or 3 PCLKB 2 ICLK

0008 8112h TPU0 Timer I/O Control Register H TIORH 8 8 2 or 3 PCLKB 2 ICLK

0008 8113h TPU0 Timer I/O Control Register L TIORL 8 8 2 or 3 PCLKB 2 ICLK

0008 8114h TPU0 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB 2 ICLK

0008 8115h TPU0 Timer Status Register TSR 8 8 2 or 3 PCLKB 2 ICLK

0008 8116h TPU0 Timer Counter TCNT 16 16 2 or 3 PCLKB 2 ICLK

0008 8118h TPU0 Timer General Register A TGRA 16 16 2 or 3 PCLKB 2 ICLK

0008 811Ah TPU0 Timer General Register B TGRB 16 16 2 or 3 PCLKB 2 ICLK

0008 811Ch TPU0 Timer General Register C TGRC 16 16 2 or 3 PCLKB 2 ICLK

0008 811Eh TPU0 Timer General Register D TGRD 16 16 2 or 3 PCLKB 2 ICLK

0008 8120h TPU1 Timer Control Register TCR 8 8 2 or 3 PCLKB 2 ICLK

0008 8121h TPU1 Timer Mode Register TMDR 8 8 2 or 3 PCLKB 2 ICLK

0008 8122h TPU1 Timer I/O Control Register TIOR 8 8 2 or 3 PCLKB 2 ICLK

0008 8124h TPU1 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB 2 ICLK

0008 8125h TPU1 Timer Status Register TSR 8 8 2 or 3 PCLKB 2 ICLK

0008 8126h TPU1 Timer Counter TCNT 16 16 2 or 3 PCLKB 2 ICLK

0008 8128h TPU1 Timer General Register A TGRA 16 16 2 or 3 PCLKB 2 ICLK

0008 812Ah TPU1 Timer General Register B TGRB 16 16 2 or 3 PCLKB 2 ICLK

0008 8130h TPU2 Timer Control Register TCR 8 8 2 or 3 PCLKB 2 ICLK

0008 8131h TPU2 Timer Mode Register TMDR 8 8 2 or 3 PCLKB 2 ICLK

0008 8132h TPU2 Timer I/O Control Register TIOR 8 8 2 or 3 PCLKB 2 ICLK

0008 8134h TPU2 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB 2 ICLK

0008 8135h TPU2 Timer Status Register TSR 8 8 2 or 3 PCLKB 2 ICLK

0008 8136h TPU2 Timer Counter TCNT 16 16 2 or 3 PCLKB 2 ICLK

0008 8138h TPU2 Timer General Register A TGRA 16 16 2 or 3 PCLKB 2 ICLK

0008 813Ah TPU2 Timer General Register B TGRB 16 16 2 or 3 PCLKB 2 ICLK

0008 8140h TPU3 Timer Control Register TCR 8 8 2 or 3 PCLKB 2 ICLK

0008 8141h TPU3 Timer Mode Register TMDR 8 8 2 or 3 PCLKB 2 ICLK

0008 8142h TPU3 Timer I/O Control Register H TIORH 8 8 2 or 3 PCLKB 2 ICLK

0008 8143h TPU3 Timer I/O Control Register L TIORL 8 8 2 or 3 PCLKB 2 ICLK

0008 8144h TPU3 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB 2 ICLK

0008 8145h TPU3 Timer Status Register TSR 8 8 2 or 3 PCLKB 2 ICLK

0008 8146h TPU3 Timer Counter TCNT 16 16 2 or 3 PCLKB 2 ICLK

0008 8148h TPU3 Timer General Register A TGRA 16 16 2 or 3 PCLKB 2 ICLK

0008 814Ah TPU3 Timer General Register B TGRB 16 16 2 or 3 PCLKB 2 ICLK

0008 814Ch TPU3 Timer General Register C TGRC 16 16 2 or 3 PCLKB 2 ICLK

0008 814Eh TPU3 Timer General Register D TGRD 16 16 2 or 3 PCLKB 2 ICLK

0008 8150h TPU4 Timer Control Register TCR 8 8 2 or 3 PCLKB 2 ICLK

0008 8151h TPU4 Timer Mode Register TMDR 8 8 2 or 3 PCLKB 2 ICLK

0008 8152h TPU4 Timer I/O Control Register TIOR 8 8 2 or 3 PCLKB 2 ICLK

0008 8154h TPU4 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB 2 ICLK

0008 8155h TPU4 Timer Status Register TSR 8 8 2 or 3 PCLKB 2 ICLK

0008 8156h TPU4 Timer Counter TCNT 16 16 2 or 3 PCLKB 2 ICLK
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0008 C42Eh RTC Time Error Adjustment Register RADJ 8 8 2 or 3 PCLKB 2 ICLK

0008 C440h RTC Time Capture Control Register 0 RTCCR0 8 8 2 or 3 PCLKB 2 ICLK

0008 C442h RTC Time Capture Control Register 1 RTCCR1 8 8 2 or 3 PCLKB 2 ICLK

0008 C444h RTC Time Capture Control Register 2 RTCCR2 8 8 2 or 3 PCLKB 2 ICLK

0008 C452h RTC Second Capture Register 0 RSECCP0 8 8 2 or 3 PCLKB 2 ICLK

0008 C452h RTC BCNT0 Capture Register 0 BCNT0CP0 8 8 2 or 3 PCLKB 2 ICLK

0008 C454h RTC Minute Capture Register 0 RMINCP0 8 8 2 or 3 PCLKB 2 ICLK

0008 C454h RTC BCNT1 Capture Register 0 BCNT1CP0 8 8 2 or 3 PCLKB 2 ICLK

0008 C456h RTC Hour Capture Register 0 RHRCP0 8 8 2 or 3 PCLKB 2 ICLK

0008 C456h RTC BCNT2 Capture Register 0 BCNT2CP0 8 8 2 or 3 PCLKB 2 ICLK

0008 C45Ah RTC Date Capture Register 0 RDAYCP0 8 8 2 or 3 PCLKB 2 ICLK

0008 C45Ah RTC BCNT3 Capture Register 0 BCNT3CP0 8 8 2 or 3 PCLKB 2 ICLK

0008 C45Ch RTC Month Capture Register 0 RMONCP0 8 8 2 or 3 PCLKB 2 ICLK

0008 C462h RTC Second Capture Register 1 RSECCP1 8 8 2 or 3 PCLKB 2 ICLK

0008 C462h RTC BCNT0 Capture Register 1 BCNT0CP1 8 8 2 or 3 PCLKB 2 ICLK

0008 C464h RTC Minute Capture Register 1 RMINCP1 8 8 2 or 3 PCLKB 2 ICLK

0008 C464h RTC BCNT1 Capture Register 1 BCNT1CP1 8 8 2 or 3 PCLKB 2 ICLK

0008 C466h RTC Hour Capture Register 1 RHRCP1 8 8 2 or 3 PCLKB 2 ICLK

0008 C466h RTC BCNT2 Capture Register 1 BCNT2CP1 8 8 2 or 3 PCLKB 2 ICLK

0008 C46Ah RTC Date Capture Register 1 RDAYCP1 8 8 2 or 3 PCLKB 2 ICLK

0008 C46Ah RTC BCNT3 Capture Register 1 BCNT3CP1 8 8 2 or 3 PCLKB 2 ICLK

0008 C46Ch RTC Month Capture Register 1 RMONCP1 8 8 2 or 3 PCLKB 2 ICLK

0008 C472h RTC Second Capture Register 2 RSECCP2 8 8 2 or 3 PCLKB 2 ICLK

0008 C472h RTC BCNT0 Capture Register 2 BCNT0CP2 8 8 2 or 3 PCLKB 2 ICLK

0008 C474h RTC Minute Capture Register 2 RMINCP2 8 8 2 or 3 PCLKB 2 ICLK

0008 C474h RTC BCNT1 Capture Register 2 BCNT1CP2 8 8 2 or 3 PCLKB 2 ICLK

0008 C476h RTC Hour Capture Register 2 RHRCP2 8 8 2 or 3 PCLKB 2 ICLK

0008 C476h RTC BCNT2 Capture Register 2 BCNT2CP2 8 8 2 or 3 PCLKB 2 ICLK

0008 C47Ah RTC Date Capture Register 2 RDAYCP2 8 8 2 or 3 PCLKB 2 ICLK

0008 C47Ah RTC BCNT3 Capture Register 2 BCNT3CP2 8 8 2 or 3 PCLKB 2 ICLK

0008 C47Ch RTC Month Capture Register 2 RMONCP2 8 8 2 or 3 PCLKB 2 ICLK

0008 C580h CMPB Comparator B Control Register 1 CPBCNT1 8 8 2 or 3 PCLKB 2 ICLK

0008 C581h CMPB Comparator B Control Register 2 CPBCNT2 8 8 2 or 3 PCLKB 2 ICLK

0008 C582h CMPB Comparator B Flag Register CPBFLG 8 8 2 or 3 PCLKB 2 ICLK

0008 C583h CMPB Comparator B Interrupt Control Register CPBINT 8 8 2 or 3 PCLKB 2 ICLK

0008 C584h CMPB Comparator B Filter Select Register CPBF 8 8 2 or 3 PCLKB 2 ICLK

0008 C585h CMPB Comparator B Mode Select Register CPBMD 8 8 2 or 3 PCLKB 2 ICLK

0008 C586h CMPB Comparator B Reference Input Voltage Select Register CPBREF 8 8 2 or 3 PCLKB 2 ICLK

0008 C587h CMPB Comparator B Output Control Register CPBOCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C5A0h CMPB Comparator B1 Control Register 1 CPB1CNT1 8 8 2 or 3 PCLKB 2 ICLK

0008 C5A1h CMPB Comparator B1 Control Register 2 CPB1CNT2 8 8 2 or 3 PCLKB 2 ICLK

0008 C5A2h CMPB Comparator B1 Flag Register CPB1FLG 8 8 2 or 3 PCLKB 2 ICLK

0008 C5A3h CMPB Comparator B1 Interrupt Control Register CPB1INT 8 8 2 or 3 PCLKB 2 ICLK

0008 C5A4h CMPB Comparator B1 Filter Select Register CPB1F 8 8 2 or 3 PCLKB 2 ICLK

0008 C5A5h CMPB Comparator B1 Mode Select Register CPB1MD 8 8 2 or 3 PCLKB 2 ICLK

0008 C5A6h CMPB Comparator B1 Reference Input Voltage Select Register CPB1REF 8 8 2 or 3 PCLKB 2 ICLK

0008 C5A7h CMPB Comparator B1 Output Control Register CPB1OCR 8 8 2 or 3 PCLKB 2 ICLK

000A 0000h USB0 System Configuration Control Register SYSCFG 16 16 3, 4 PCLKB 2 ICLK

000A 0004h USB0 System Configuration Status Register 0 SYSSTS0 16 16 9 PCLKB
or more

Rounded up to the 
nearest integer 

greater than 1 + 9 × 
(frequency ratio of 

ICLK/PCLKB)*2
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000A 83DEh RSCAN Receive Rule Entry Register 5AH GAFLIDH5 16 16 2 or 3 PCLKB 2 ICLK

000A 83DEh RSCAN Receive Buffer Register 3DH RMDF33 16 16 2 or 3 PCLKB 2 ICLK

000A 83E0h RSCAN Receive Rule Entry Register 5BL GAFLML5 16 16 2 or 3 PCLKB 2 ICLK

000A 83E0h RSCAN Receive Buffer Register 4AL RMIDL4 16 16 2 or 3 PCLKB 2 ICLK

000A 83E2h RSCAN Receive Rule Entry Register 5BH GAFLMH5 16 16 2 or 3 PCLKB 2 ICLK

000A 83E2h RSCAN Receive Buffer Register 4AH RMIDH4 16 16 2 or 3 PCLKB 2 ICLK

000A 83E4h RSCAN Receive Rule Entry Register 5CL GAFLPL5 16 16 2 or 3 PCLKB 2 ICLK

000A 83E4h RSCAN Receive Buffer Register 4BL RMTS4 16 16 2 or 3 PCLKB 2 ICLK

000A 83E6h RSCAN Receive Rule Entry Register 5CH GAFLPH5 16 16 2 or 3 PCLKB 2 ICLK

000A 83E6h RSCAN Receive Buffer Register 4BH RMPTR4 16 16 2 or 3 PCLKB 2 ICLK

000A 83E8h RSCAN Receive Rule Entry Register 6AL GAFLIDL6 16 16 2 or 3 PCLKB 2 ICLK

000A 83E8h RSCAN Receive Buffer Register 4CL RMDF04 16 16 2 or 3 PCLKB 2 ICLK

000A 83EAh RSCAN Receive Rule Entry Register 6AH GAFLIDH6 16 16 2 or 3 PCLKB 2 ICLK

000A 83EAh RSCAN Receive Buffer Register 4CH RMDF14 16 16 2 or 3 PCLKB 2 ICLK

000A 83ECh RSCAN Receive Rule Entry Register 6BL GAFLML6 16 16 2 or 3 PCLKB 2 ICLK

000A 83ECh RSCAN Receive Buffer Register 4DL RMDF24 16 16 2 or 3 PCLKB 2 ICLK

000A 83EEh RSCAN Receive Rule Entry Register 6BH GAFLMH6 16 16 2 or 3 PCLKB 2 ICLK

000A 83EEh RSCAN Receive Buffer Register 4DH RMDF34 16 16 2 or 3 PCLKB 2 ICLK

000A 83F0h RSCAN Receive Rule Entry Register 6CL GAFLPL6 16 16 2 or 3 PCLKB 2 ICLK

000A 83F0h RSCAN Receive Buffer Register 5AL RMIDL5 16 16 2 or 3 PCLKB 2 ICLK

000A 83F2h RSCAN Receive Rule Entry Register 6CH GAFLPH6 16 16 2 or 3 PCLKB 2 ICLK

000A 83F2h RSCAN Receive Buffer Register 5AH RMIDH5 16 16 2 or 3 PCLKB 2 ICLK

000A 83F4h RSCAN Receive Rule Entry Register 7AL GAFLIDL7 16 16 2 or 3 PCLKB 2 ICLK

000A 83F4h RSCAN Receive Buffer Register 5BL RMTS5 16 16 2 or 3 PCLKB 2 ICLK

000A 83F6h RSCAN Receive Rule Entry Register 7AH GAFLIDH7 16 16 2 or 3 PCLKB 2 ICLK

000A 83F6h RSCAN Receive Buffer Register 5BH RMPTR5 16 16 2 or 3 PCLKB 2 ICLK

000A 83F8h RSCAN Receive Rule Entry Register 7BL GAFLML7 16 16 2 or 3 PCLKB 2 ICLK

000A 83F8h RSCAN Receive Buffer Register 5CL RMDF05 16 16 2 or 3 PCLKB 2 ICLK

000A 83FAh RSCAN Receive Rule Entry Register 7BH GAFLMH7 16 16 2 or 3 PCLKB 2 ICLK

000A 83FAh RSCAN Receive Buffer Register 5CH RMDF15 16 16 2 or 3 PCLKB 2 ICLK

000A 83FCh RSCAN Receive Rule Entry Register 7CL GAFLPL7 16 16 2 or 3 PCLKB 2 ICLK

000A 83FCh RSCAN Receive Buffer Register 5DL RMDF25 16 16 2 or 3 PCLKB 2 ICLK

000A 83FEh RSCAN Receive Rule Entry Register 7CH GAFLPH7 16 16 2 or 3 PCLKB 2 ICLK

000A 83FEh RSCAN Receive Buffer Register 5DH RMDF35 16 16 2 or 3 PCLKB 2 ICLK

000A 8400h RSCAN Receive Rule Entry Register 8AL GAFLIDL8 16 16 2 or 3 PCLKB 2 ICLK

000A 8400h RSCAN Receive Buffer Register 6AL RMIDL6 16 16 2 or 3 PCLKB 2 ICLK

000A 8402h RSCAN Receive Rule Entry Register 8AH GAFLIDH8 16 16 2 or 3 PCLKB 2 ICLK

000A 8402h RSCAN Receive Buffer Register 6AH RMIDH6 16 16 2 or 3 PCLKB 2 ICLK

000A 8404h RSCAN Receive Rule Entry Register 8BL GAFLML8 16 16 2 or 3 PCLKB 2 ICLK

000A 8404h RSCAN Receive Buffer Register 6BL RMTS6 16 16 2 or 3 PCLKB 2 ICLK

000A 8406h RSCAN Receive Rule Entry Register 8BH GAFLMH8 16 16 2 or 3 PCLKB 2 ICLK

000A 8406h RSCAN Receive Buffer Register 6BH RMPTR6 16 16 2 or 3 PCLKB 2 ICLK

000A 8408h RSCAN Receive Rule Entry Register 8CL GAFLPL8 16 16 2 or 3 PCLKB 2 ICLK

000A 8408h RSCAN Receive Buffer Register 6CL RMDF06 16 16 2 or 3 PCLKB 2 ICLK

000A 840Ah RSCAN Receive Rule Entry Register 8CH GAFLPH8 16 16 2 or 3 PCLKB 2 ICLK

000A 840Ah RSCAN Receive Buffer Register 6CH RMDF16 16 16 2 or 3 PCLKB 2 ICLK

000A 840Ch RSCAN Receive Rule Entry Register 9AL GAFLIDL9 16 16 2 or 3 PCLKB 2 ICLK

000A 840Ch RSCAN Receive Buffer Register 6DL RMDF26 16 16 2 or 3 PCLKB 2 ICLK

000A 840Eh RSCAN Receive Rule Entry Register 9AH GAFLIDH9 16 16 2 or 3 PCLKB 2 ICLK

000A 840Eh RSCAN Receive Buffer Register 6DH RMDF36 16 16 2 or 3 PCLKB 2 ICLK

000A 8410h RSCAN Receive Rule Entry Register 9BL GAFLML9 16 16 2 or 3 PCLKB 2 ICLK

000A 8410h RSCAN Receive Buffer Register 7AL RMIDL7 16 16 2 or 3 PCLKB 2 ICLK
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000A 8412h RSCAN Receive Rule Entry Register 9BH GAFLMH9 16 16 2 or 3 PCLKB 2 ICLK

000A 8412h RSCAN Receive Buffer Register 7AH RMIDH7 16 16 2 or 3 PCLKB 2 ICLK

000A 8414h RSCAN Receive Rule Entry Register 9CL GAFLPL9 16 16 2 or 3 PCLKB 2 ICLK

000A 8414h RSCAN Receive Buffer Register 7BL RMTS7 16 16 2 or 3 PCLKB 2 ICLK

000A 8416h RSCAN Receive Rule Entry Register 9CH GAFLPH9 16 16 2 or 3 PCLKB 2 ICLK

000A 8416h RSCAN Receive Buffer Register 7BH RMPTR7 16 16 2 or 3 PCLKB 2 ICLK

000A 8418h RSCAN Receive Rule Entry Register 10AL GAFLIDL10 16 16 2 or 3 PCLKB 2 ICLK

000A 8418h RSCAN Receive Buffer Register 7CL RMDF07 16 16 2 or 3 PCLKB 2 ICLK

000A 841Ah RSCAN Receive Rule Entry Register 10AH GAFLIDH10 16 16 2 or 3 PCLKB 2 ICLK

000A 841Ah RSCAN Receive Buffer Register 7CH RMDF17 16 16 2 or 3 PCLKB 2 ICLK

000A 841Ch RSCAN Receive Rule Entry Register 10BL GAFLML10 16 16 2 or 3 PCLKB 2 ICLK

000A 841Ch RSCAN Receive Buffer Register 7DL RMDF27 16 16 2 or 3 PCLKB 2 ICLK

000A 841Eh RSCAN Receive Rule Entry Register 10BH GAFLMH10 16 16 2 or 3 PCLKB 2 ICLK

000A 841Eh RSCAN Receive Buffer Register 7DH RMDF37 16 16 2 or 3 PCLKB 2 ICLK

000A 8420h RSCAN Receive Rule Entry Register 10CL GAFLPL10 16 16 2 or 3 PCLKB 2 ICLK

000A 8420h RSCAN Receive Buffer Register 8AL RMIDL8 16 16 2 or 3 PCLKB 2 ICLK

000A 8422h RSCAN Receive Rule Entry Register 10CH GAFLPH10 16 16 2 or 3 PCLKB 2 ICLK

000A 8422h RSCAN Receive Buffer Register 8AH RMIDH8 16 16 2 or 3 PCLKB 2 ICLK

000A 8424h RSCAN Receive Rule Entry Register 11AL GAFLIDL11 16 16 2 or 3 PCLKB 2 ICLK

000A 8424h RSCAN Receive Buffer Register 8BL RMTS8 16 16 2 or 3 PCLKB 2 ICLK

000A 8426h RSCAN Receive Rule Entry Register 11AH GAFLIDH11 16 16 2 or 3 PCLKB 2 ICLK

000A 8426h RSCAN Receive Buffer Register 8BH RMPTR8 16 16 2 or 3 PCLKB 2 ICLK

000A 8428h RSCAN Receive Rule Entry Register 11BL GAFLML11 16 16 2 or 3 PCLKB 2 ICLK

000A 8428h RSCAN Receive Buffer Register 8CL RMDF08 16 16 2 or 3 PCLKB 2 ICLK

000A 842Ah RSCAN Receive Rule Entry Register 11BH GAFLMH11 16 16 2 or 3 PCLKB 2 ICLK

000A 842Ah RSCAN Receive Buffer Register 8CH RMDF18 16 16 2 or 3 PCLKB 2 ICLK

000A 842Ch RSCAN Receive Rule Entry Register 11CL GAFLPL11 16 16 2 or 3 PCLKB 2 ICLK

000A 842Ch RSCAN Receive Buffer Register 8DL RMDF28 16 16 2 or 3 PCLKB 2 ICLK

000A 842Eh RSCAN Receive Rule Entry Register 11CH GAFLPH11 16 16 2 or 3 PCLKB 2 ICLK

000A 842Eh RSCAN Receive Buffer Register 8DH RMDF38 16 16 2 or 3 PCLKB 2 ICLK

000A 8430h RSCAN Receive Rule Entry Register 12AL GAFLIDL12 16 16 2 or 3 PCLKB 2 ICLK

000A 8430h RSCAN Receive Buffer Register 9AL RMIDL9 16 16 2 or 3 PCLKB 2 ICLK

000A 8432h RSCAN Receive Rule Entry Register 12AH GAFLIDH12 16 16 2 or 3 PCLKB 2 ICLK

000A 8432h RSCAN Receive Buffer Register 9AH RMIDH9 16 16 2 or 3 PCLKB 2 ICLK

000A 8434h RSCAN Receive Rule Entry Register 12BL GAFLML12 16 16 2 or 3 PCLKB 2 ICLK

000A 8434h RSCAN Receive Buffer Register 9BL RMTS9 16 16 2 or 3 PCLKB 2 ICLK

000A 8436h RSCAN Receive Rule Entry Register 12BH GAFLMH12 16 16 2 or 3 PCLKB 2 ICLK

000A 8436h RSCAN Receive Buffer Register 9BH RMPTR9 16 16 2 or 3 PCLKB 2 ICLK

000A 8438h RSCAN Receive Rule Entry Register 12CL GAFLPL12 16 16 2 or 3 PCLKB 2 ICLK

000A 8438h RSCAN Receive Buffer Register 9CL RMDF09 16 16 2 or 3 PCLKB 2 ICLK

000A 843Ah RSCAN Receive Rule Entry Register 12CH GAFLPH12 16 16 2 or 3 PCLKB 2 ICLK

000A 843Ah RSCAN Receive Buffer Register 9CH RMDF19 16 16 2 or 3 PCLKB 2 ICLK

000A 843Ch RSCAN Receive Rule Entry Register 13AL GAFLIDL13 16 16 2 or 3 PCLKB 2 ICLK

000A 843Ch RSCAN Receive Buffer Register 9DL RMDF29 16 16 2 or 3 PCLKB 2 ICLK

000A 843Eh RSCAN Receive Rule Entry Register 13AH GAFLIDH13 16 16 2 or 3 PCLKB 2 ICLK

000A 843Eh RSCAN Receive Buffer Register 9DH RMDF39 16 16 2 or 3 PCLKB 2 ICLK

000A 8440h RSCAN Receive Rule Entry Register 13BL GAFLML13 16 16 2 or 3 PCLKB 2 ICLK

000A 8440h RSCAN Receive Buffer Register 10AL RMIDL10 16 16 2 or 3 PCLKB 2 ICLK

000A 8442h RSCAN Receive Rule Entry Register 13BH GAFLMH13 16 16 2 or 3 PCLKB 2 ICLK

000A 8442h RSCAN Receive Buffer Register 10AH RMIDH10 16 16 2 or 3 PCLKB 2 ICLK

000A 8444h RSCAN Receive Rule Entry Register 13CL GAFLPL13 16 16 2 or 3 PCLKB 2 ICLK

000A 8444h RSCAN Receive Buffer Register 10BL RMTS10 16 16 2 or 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (27/33)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

ICLK ≥ PCLK ICLK <PCLK
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Figure 5.3 Voltage Dependency in Low-Speed Operating Mode (Reference Data)
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Note 1. All peripheral operations except any BGO operation are operating normally. Indicates the average of the 
typical samples through actual measurement during product evaluation.

Note 2. All peripheral operations except any BGO operation are operating at maximum. Indicates the average of the 
upper-limit samples through actual measurement during product evaluation.
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Note 1. The value of the D/A converter is the value of the power supply current including the reference current.
Note 2. Current consumed only by the USB module.
Note 3. Includes the current supplied from the pull-up resistor of the USB0_DP pin to the pull-down resistor of the host device, in 

addition to the current consumed by this MCU during the suspended state.
Note 4. Current consumed by the power supplies (VCC and VCC_USB).
Note 5. Current consumed only by the comparator B module.
Note 6. Current consumed by the power supply (VCC).
Note 7. When VCC = AVCC0 = VCC_USB = 3.3 V.

Table 5.11 DC Characteristics (9)
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ.*7 Max. Unit Test Conditions

Analog power 
supply current

During A/D conversion (at high-speed conversion) IAVCC — 0.7 1.7 mA

During A/D conversion (in low-current mode) — 0.6 1.0

During D/A conversion (per channel)*1 — 0.4 0.8

Waiting for A/D and D/A conversion (all units) — — 0.4 μA

Reference 
power supply 
current

During A/D conversion (at high-speed conversion) IREFH0 — 25 150 μA

Waiting for A/D conversion (all units) — — 60 nA

During D/A conversion (per channel) IREFH — 50 100 μA

Waiting for D/A conversion (all units) — — 100 nA

LVD1, 2 per channel ILVD — 0.15 — μA

Temperature 
sensor*6

— ITEMP — 75 — μA

Comparator B 
operating 
current*6

Window mode ICMP*5 — 12.5 28.6 μA

Comparator high-speed mode (per channel) — 3.2 16.2 μA

Comparator low-speed mode (per channel) — 1.7 4.4 μA

CTSU 
operating 
current

When sleep mode
 Base clock frequency: 2MHz
 Pin capacitance: 50pF

ICTSU — 150 — μA

USB operating 
current*4

During USB communication operation under the 
following settings and conditions 

• Host controller operation is set to full-speed 
mode
Bulk OUT transfer (64 bytes) × 1,
bulk IN transfer (64 bytes) × 1

• Connect peripheral devices via a 1-meter USB 
cable from the USB port.

IUSBH*2 — 4.3
(VCC)

0.9
(VCC_USB)

— mA

During USB communication operation under the 
following settings and conditions 

• Function controller operation is set to full-speed 
mode
Bulk OUT transfer (64 bytes) × 1,
bulk IN transfer (64 bytes) × 1

• Connect the host device via a 1-meter USB 
cable from the USB port.

IUSBF*2 — 3.6
(VCC)

1.1
(VCC_USB)

— mA

During suspended state under the following setting 
and conditions

• Function controller operation is set to full-speed 
mode (pull up the USB0_DP pin)

• Software standby mode
• Connect the host device via a 1-meter USB 

cable from the USB port.

ISUSP*3 — 0.35
(VCC)
170

(VCC_USB)

— μA

Table 5.12 DC Characteristics (10)
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

RAM standby voltage VRAM 1.8 — — V
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Note: Do not exceed the permissible total supply current.

Table 5.17 Permissible Output Currents (2)
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Max. Unit

Permissible output low current
(average value per pin)

Ports 40 to 47, ports 03, 05, 07, port 36, 37 IOL 4.0 mA

Ports other than above Normal output mode 4.0

High-drive output mode 8.0

Permissible output low current
(maximum value per pin)

Ports 40 to 47, ports 03, 05, 07, ports 36, 37 4.0

Ports other than above Normal output mode 4.0

High-drive output mode 8.0

Permissible output low current Total of ports 40 to 47, ports 03, 05, 07 ΣIOL 30

Total of ports 12 to 17, ports 20 to 27, ports 30 to 37, port PJ3 30

Total of ports 50 to 55, ports C0 to C7, ports B0 to B7 30

Total of ports E0 to E7, ports A0 to A7, ports D0 to D4 30

Total of all output pins 60

Permissible output high current
(average value per pin)

Ports 40 to 47, ports 03, 05, 07, ports 36, 37 IOH –4.0

Ports other than above Normal output mode –4.0

High-drive output mode –8.0

Permissible output high current
(maximum value per pin)

Ports 40 to 47, ports 03, 05, 07, ports 36, 37 –4.0

Ports other than above Normal output mode –4.0

High-drive output mode –8.0

Permissible output high current Total of ports 40 to 47, ports 03, 05, 07 ΣIOH –30

Total of ports 12 to 17, ports 20 to 27, ports 30 to 37, port PJ3 –30

Total of ports 50 to 55, ports C0 to C7, ports B0 to B7 –30

Total of ports E0 to E7, ports A0 to A7, ports D0 to D4 –30

Total of all output pins –60
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Figure 5.20 VOL and IOL Temperature Characteristics of RIIC Output Pin at VCC = 3.3 V (Reference Data)

Figure 5.21 VOL and IOL Temperature Characteristics of RIIC Output Pin at VCC = 5.5 V (Reference Data)
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5.3.4 Control Signal Timing

Note: 200 ns minimum in software standby mode.
Note 1. tPcyc indicates the cycle of PCLKB.
Note 2. tNMICK indicates the cycle of the NMI digital filter sampling clock.
Note 3. tIRQCK indicates the cycle of the IRQi digital filter sampling clock (i = 0 to 7).

Figure 5.36 NMI Interrupt Input Timing

Figure 5.37 IRQ Interrupt Input Timing

Table 5.33 Control Signal Timing
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

NMI pulse width tNMIW 200 — — ns NMI digital filter is disabled 
(NMIFLTE.NFLTEN = 0)

tPcyc × 2 ≤ 200 ns

tPcyc × 2*1 — — tPcyc × 2 > 200 ns

200 — — NMI digital filter is enabled 
(NMIFLTE.NFLTEN = 1)

tNMICK × 3 ≤ 200 ns

tNMICK × 3.5*2 — — tNMICK × 3 > 200 ns

IRQ pulse width tIRQW 200 — — ns IRQ digital filter is disabled 
(IRQFLTE0.FLTENi = 0)

tPcyc × 2 ≤ 200 ns

tPcyc × 2*1 — — tPcyc × 2 > 200 ns

200 — — IRQ digital filter is enabled 
(IRQFLTE0.FLTENi = 1)

tIRQCK × 3 ≤ 200 ns

tIRQCK × 3.5*3 — — tIRQCK × 3 > 200 ns

NMI

tNMIW

IRQ

tIRQW
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Figure 5.42 External Bus Timing/External Wait Control
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Figure 5.70 Illustration of D/A Converter Characteristic Terms

Integral non-linearity error (INL)
The integral non-linearity error is the maximum deviation between the ideal line when the measured offset and full-scale 
errors are zeroed, and the actual output code.

Differential non-linearity error (DNL)
The differential non-linearity error is the difference between 1-LSB width based on the ideal D/A conversion 
characteristics and the width of the actually output code.

Offset error
An offset error is the difference between a transition point of the ideal first output code and the actual first output code.

Full-scale error
A full-scale error is the difference between a transition point of the ideal last output code and the actual last output code.

000h
D/A converter input code

FFFh

Output analog voltage

Upper output limit

Lower output limit

Offset error

Ideal output voltage

1-LSB width for ideal D/A conversion 
characteristic

Differential nonlinearity error 
(DNL)

Actual D/A conversion characteristic

*1

Integral nonlinearity error (INL)

Full-scale error Gain error

Offset error

Ideal output voltage

Note 1.  Ideal D/A conversion output voltage that is adjusted so that offset and full scale errors are zeroed. 
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5.13 ROM (Flash Memory for Code Storage) Characteristics

Note 1. Definition of reprogram/erase cycle: The reprogram/erase cycle is the number of erasing for each block. When the reprogram/
erase cycle is n times (n = 1000), erasing can be performed n times for each block. For instance, when 4-byte programming is 
performed 256 times for different addresses in a 1-Kbyte block and then the entire block is erased, the reprogram/erase cycle is 
counted as one. However, programming the same address for several times as one erasing is not enabled (overwriting is 
prohibited).

Note 2. Characteristic when using the flash memory programmer and the self-programming library provided from Renesas Electronics.
Note 3. This result is obtained from reliability testing.

Note: The time until each operation of the flash memory is started after instructions are executed by software is not included.
Note: The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When using FCLK at below 

4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.
Note: The frequency accuracy of FCLK must be within ±3.5%.

Table 5.62 ROM (Flash Memory for Code Storage) Characteristics (1)

Item Symbol Min. Typ. Max. Unit Conditions

Reprogramming/erasure cycle*1 NPEC 1000 — — Times

Data hold time After 1000 times of NPEC tDRP 20*2, *3 — — Year Ta = +85°C

Table 5.63 ROM (Flash Memory for Code Storage) Characteristics (2) High-Speed Operating Mode
Conditions: 2.7 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V
Temperature range for the programming/erasure operation: Ta = –40 to +105°C

Item Symbol
FCLK = 1 MHz FCLK = 32 MHz

Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 8-byte tP8 — 112 967 — 52.3 491 μs

Erasure time 2-Kbyte tE2K — 8.75 278 — 5.50 215 ms

512-Kbyte
(when block 
erase 
command is 
used)

tE512K — 928 19218 — 72.0 1679 ms

512-Kbyte
(when all-
block erase 
command is 
used)

tEA512K — 923 19013 — 66.7 1469 ms

Blank check time 8-byte tBC8 — — 55.0 — — 16.1 μs

2-Kbyte tBC2K — — 1840 — — 136 ms

Erase operation forced stop time tSED — — 18.0 — — 10.7 μs

Start-up area switching setting time tSAS — 12.3 566.5 — 6.2 434 ms

Access window time tAWS — 12.3 566.5 — 6.2 434 ms

ROM mode transition wait time 1 tDIS 2.0 — — 2.0 — — μs

ROM mode transition wait time 2 tMS 5.0 — — 5.0 — — μs



R01DS0261EJ0120 Rev.1.20 Page 156 of 170
Sep 28, 2018

RX230 Group, RX231 Group 5. Electrical Characteristics

Figure 5.81 Connecting Capacitors (64 Pins)

Note: Do not apply the power supply voltage to the VCL pin.
Use a 4.7-µF multilayer ceramic capacitor for the VCL pin and place it close to the pin.
A recommended value is shown for the capacitance of the bypass capacitors.
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Note 1. As the products of the RX230 group do not have VCC_USB or VSS_USB, a bypass capacitor is not required.


