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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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1.2 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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RX231 R5F52315AGFL R5F52315AGFL#30 PLQP0048KB-B 128 Kbytes 32 Kbytes 8 Kbytes 54 MHz Not 
available

Not 
available

Available −40 to 
+105°C

R5F52315CGFL R5F52315CGFL#30 Not 
available

Not 
available

Not 
available

RX230 R5F52306AGFP R5F52306AGFP#30 PLQP0100KB-B 256 Kbytes 32 Kbytes 8 Kbytes 54 MHz Not 
available

Not 
available

Not 
available

−40 to 
+105°C

R5F52306AGND R5F52306AGND#U0 PWQN0064KC-A Not 
available

Not 
available

Not 
available

R5F52306AGFM R5F52306AGFM#30 PLQP0064KB-C Not 
available

Not 
available

Not 
available

R5F52306AGNE R5F52306AGNE#U0 PWQN0048KB-A Not 
available

Not 
available

Not 
available

R5F52306AGFL R5F52306AGFL#30 PLQP0048KB-B Not 
available

Not 
available

Not 
available

R5F52305AGFP R5F52305AGFP#30 PLQP0100KB-B 128 Kbytes Not 
available

Not 
available

Not 
available

R5F52305AGND R5F52305AGND#U0 PWQN0064KC-A Not 
available

Not 
available

Not 
available

R5F52305AGFM R5F52305AGFM#30 PLQP0064KB-C Not 
available

Not 
available

Not 
available

R5F52305AGNE R5F52305AGNE#U0 PWQN0048KB-A Not 
available

Not 
available

Not 
available

R5F52305AGFL R5F52305AGFL#30 PLQP0048KB-B Not 
available

Not 
available

Not 
available

Table 1.4 List of Products: G Version (Ta = –40 to +105°C) (2/2)

Group Part No. Order Part No. Package
ROM 
Capacity

RAM 
Capacity

E2 
DataFlash

Operating
Frequency

Security 
Function SDHI CAN

Operating
Temperature
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16-bit timer 
pulse unit

TIOCA0, TIOCB0
TIOCC0, TIOCD0

I/O The TGRA0 to TGRD0 input capture input/output compare output/PWM 
output pins.

TIOCA1, TIOCB1 I/O The TGRA1 and TGRB1 input capture input/output compare output/PWM 
output pins.

TIOCA2, TIOCB2 I/O The TGRA2 and TGRB2 input capture input/output compare output/PWM 
output pins.

TIOCA3, TIOCB3
TIOCC3, TIOCD3

I/O The TGRA3 to TGRD3 input capture input/output compare output/PWM 
output pins.

TIOCA4, TIOCB4 I/O The TGRA4 and TGRB4 input capture input/output compare output/PWM 
output pins.

TIOCA5, TIOCB5 I/O The TGRA5 and TGRB5 input capture input/output compare output/PWM 
output pins.

TCLKA, TCLKB
TCLKC, TCLKD

Input Input pins for external clock signals.

Multi-function 
timer pulse unit 2

MTIOC0A, MTIOC0B
MTIOC0C, MTIOC0D

I/O The TGRA0 to TGRD0 input capture input/output compare output/PWM 
output pins.

MTIOC1A, MTIOC1B I/O The TGRA1 and TGRB1 input capture input/output compare output/PWM 
output pins.

MTIOC2A, MTIOC2B I/O The TGRA2 and TGRB2 input capture input/output compare output/PWM 
output pins.

MTIOC3A, MTIOC3B
MTIOC3C, MTIOC3D

I/O The TGRA3 to TGRD3 input capture input/output compare output/PWM 
output pins.

MTIOC4A, MTIOC4B
MTIOC4C, MTIOC4D

I/O The TGRA4 to TGRD4 input capture input/output compare output/PWM 
output pins.

MTIC5U, MTIC5V, MTIC5W Input The TGRU5, TGRV5, and TGRW5 input capture input/external pulse input 
pins.

MTCLKA, MTCLKB, 
MTCLKC, MTCLKD

Input Input pins for the external clock.

Port output 
enable 2

POE0# to POE3#, POE8# Input Input pins for request signals to place the MTU pins in the high impedance 
state.

Realtime clock RTCOUT Output Output pin for the 1-Hz/64-Hz clock.

RTCIC0 to RTCIC2 Input Time capture event input pins.

8-bit timer TMO0 to TMO3 Output Compare match output pins.

TMCI0 to TMCI3 Input Input pins for the external clock to be input to the counter.

TMRI0 to TMRI3 Input Counter reset input pins.

Serial 
communications 
interface (SCIg)

• Asynchronous mode/clock synchronous mode

SCK0, SCK1, SCK5, SCK6, 
SCK8, SCK9

I/O Input/output pins for the clock.

RXD0, RXD1, RXD5, RXD6, 
RXD8, RXD9

Input Input pins for received data.

TXD0, TXD1, TXD5, TXD6, 
TXD8, TXD9

Output Output pins for transmitted data.

CTS0#, CTS1#, CTS5#, 
CTS6#, CTS8#, CTS9#

Input Input pins for controlling the start of transmission and reception.

RTS0#, RTS1#, RTS5#, 
RTS6#, RTS8#, RTS9#

Output Output pins for controlling the start of transmission and reception.

• Simple I2C mode

SSCL0, SSCL1, SSCL5, 
SSCL6, SSCL8, SSCL9

I/O Input/output pins for the I2C clock.

SSDA0, SSDA1, SSDA5, 
SSDA6, SSDA8, SSDA9

I/O Input/output pins for the I2C data.

Table 1.5 Pin Functions (2/4)

Classifications Pin Name I/O Description



R01DS0261EJ0120 Rev.1.20 Page 33 of 170
Sep 28, 2018

RX230 Group, RX231 Group 1. Overview

Table 1.10 List of Pins and Pin Functions (48-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 VCL

2 MD FINED

3 RES#

4 XTAL P37

5 VSS

6 EXTAL P36

7 VCC

8 UPSEL P35 NMI

9 P31 MTIOC4D/TMCI2 CTS1#/RTS1#/SS1#/SSISCK0 IRQ1

10 P30 MTIOC4B/TMRI3/POE8# RXD1/SMISO1/SSCL1/
AUDIO_MCLK

IRQ0/CMPOB3

11 P27 MTIOC2B/TMCI3 SCK1/SSIWS0 TS2 CVREFB3

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

TS3 CMPB3

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

SCK1/MISOA/SDA/ SSITXD0 IRQ7/ CMPOB2

14 P16 MTIOC3C/MTIOC3D/TMO2/
TIOCB1/TCLKC

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

IRQ6/ADTRG0#

15 P15 MTIOC0B/MTCLKB/TMCI2/
TIOCB2/TCLKB

RXD1/SMISO1/SSCL1/CRXD0 TS12 IRQ5/CMPB2

16 P14 MTIOC3A/MTCLKA/TMRI2/
TIOCB5/TCLKA

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

TS13 IRQ4/CVREFB2

17 VCC_USB*1 PH3*1 TMCI0*1

18 PH2*1 TMRI0*1 USB0_DM*1 IRQ1*1

19 PH1*1 TMO0*1 USB0_DP*1 IRQ0*1

20 VSS_USB*1 PH0*1 CACREF*1

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

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

TS22

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

24 PC4 MTIOC3D/MTCLKC/TMCI1/
POE0#

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

TSCAP

25 PB5/PC3 MTIOC2A/MTIOC1B/TMRI1/
POE1#/TIOCB4

USB0_VBUS

26 PB3/PC2 MTIOC0A/MTIOC4A/TMO0/
POE3#/TIOCD3/TCLKD

SCK6

27 PB1/PC1 MTIOC0C/MTIOC4C/TMCI0/
TIOCB3

TXD6/SMOSI6/SSDA6 IRQ4/ CMPOB1

28 VCC

29 PB0/PC0 MTIC5W/TIOCA3 RXD6/SMISO6/SSCL6/RSPCKA

30 VSS

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

CTS5#/RTS5#/SS5#/MOSIA/
SSIWS0

32 PA4 MTIC5U/MTCLKA/TMRI0/TIOCA1 TXD5/SMOSI5/SSDA5/SSLA0/
SSITXD0/IRTXD5

IRQ5 /CVREFB1

33 PA3 MTIOC0D/MTCLKD/TIOCD0/
TCLKB

RXD5/SMISO5/SSCL5/SSIRXD0/
IRRXD5

IRQ6 /CMPB1

34 PA1 MTIOC0B/MTCLKC/TIOCB0 SCK5/SSLA2/SSISCK0

35 PE4 MTIOC4D/MTIOC1A AN020/CMPA2/
CLKOUT

36 PE3 MTIOC4B/POE8# CTS12#/RTS12#/AUDIO_MCLK AN019/CLKOUT

37 PE2 MTIOC4A RXD12/RXDX12/SSCL12 IRQ7/AN018/
CVREFB0

38 PE1 MTIOC4C TXD12/TXDX12/SIOX12/SSDA12 AN017/CMPB0

39 VREFL

40 P46 AN006

41 VREFH
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2.1 General-Purpose Registers (R0 to R15)
This CPU has sixteen 32-bit general-purpose registers (R0 to R15). R0 to R15 can be used as data registers or address 
registers.
R0, a general-purpose register, also functions as the stack pointer (SP). 
The stack pointer is switched to operate as the interrupt stack pointer (ISP) or user stack pointer (USP) by the value of the 
stack pointer select bit (U) in the processor status word (PSW).

2.2 Control Registers

(1) Interrupt stack pointer (ISP) and user stack pointer (USP)
The stack pointer (SP) can be either of two types, the interrupt stack pointer (ISP) or the user stack pointer (USP). 
Whether the stack pointer operates as the ISP or USP depends on the value of the stack pointer select bit (U) in the 
processor status word (PSW).
Set the ISP or USP to a multiple of 4 to reduce the number of cycles required to execute interrupt sequences and 
instructions entailing stack manipulation.

(2) Exception table register (EXTB)
The exception table register (EXTB) specifies the address where the exception vector table starts.
Set the EXTB to a multiple of 4 to reduce the number of cycles required to execute interrupt sequences and instructions 
entailing stack manipulation.

(3) Interrupt table register (INTB)
The interrupt table register (INTB) specifies the address where the interrupt vector table starts.
Set the INTB to a multiple of 4 to reduce the number of cycles required to execute interrupt sequences and instructions 
entailing stack manipulation.

(4) Program counter (PC)
The program counter (PC) indicates the address of the instruction being executed.

(5) Processor status word (PSW)
The processor status word (PSW) indicates the results of instruction execution or the state of the CPU.

(6) Backup PC (BPC)
The backup PC (BPC) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the program counter (PC) are saved in the BPC register.

(7) Backup PSW (BPSW)
The backup PSW (BPSW) is provided to speed up response to interrupts. 
After a fast interrupt has been generated, the contents of the processor status word (PSW) are saved in the BPSW. The 
allocation of bits in the BPSW corresponds to that in the PSW.

(8) Fast interrupt vector register (FINTV)
The fast interrupt vector register (FINTV) is provided to speed up response to interrupts.
The FINTV register specifies a branch destination address when a fast interrupt has been generated.
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Figure 3.1 Memory Map in Each Operating Mode

Reserved area*3Reserved area*3

Reserved area*3Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

External address space
(CS area)

External address space
(CS area)

On-chip ROM (E2DataFlash)

Reserved area*3

0000 0000h

0008 0000h

FFFF FFFFh

Single-chip mode*1

RAM*2

On-chip ROM (program ROM)
(read only)*2

0010 0000h

Peripheral I/O registers

0010 2000h

0080 0000h

FFF8 0000h

Peripheral I/O registers

Peripheral I/O registers

007F C000h
007F C500h

007F FC00h

0001 0000h
0000 0000h

0008 0000h

FFFF FFFFh

On-chip ROM enabled 
extended mode

RAM*2

On-chip ROM (program ROM)
(read only)*2

0010 0000h

Peripheral I/O registers

0010 2000h

On-chip ROM (E2DataFlash)

0080 0000h

0500 0000h

0800 0000h

FFF8 0000h

Peripheral I/O registers

Peripheral I/O registers

007F C000h
007F C500h

007F FC00h

0001 0000h

0000 0000h

0008 0000h

FFFF FFFFh

On-chip ROM disabled 
extended mode

RAM*2

0010 0000h

Peripheral I/O registers

0500 0000h

0800 0000h

FF00 0000h

0001 0000h

External address space

Note 1. The address space in boot mode and USB boot mode is the same as the address space in single-chip mode.
Note 2. The capacity of ROM/RAM differs depending on the products.

Note: See Table 1.3 and Table 1.4 List of Products, for the product type name.

Note 3. Reserved areas should not be accessed.

ROM (bytes) RAM (bytes)

Capacity Address Capacity Address

512 Kbytes FFF8 0000h to FFFF FFFFh 64 Kbytes 0000 0000h to 0000 FFFFh

384 Kbytes FFFA 0000h to FFFF FFFFh

256 Kbytes FFFC 0000h to FFFF FFFFh 32 Kbytes 0000 0000h to 0000 7FFFh

128 Kbytes FFFE 0000h to FFFF FFFFh
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0008 901Eh S12AD A/D Self-Diagnosis Data Register ADRD 16 16 2 or 3 PCLKB 2 ICLK

0008 9020h S12AD A/D Data Register 0 ADDR0 16 16 2 or 3 PCLKB 2 ICLK

0008 9022h S12AD A/D Data Register 1 ADDR1 16 16 2 or 3 PCLKB 2 ICLK

0008 9024h S12AD A/D Data Register 2 ADDR2 16 16 2 or 3 PCLKB 2 ICLK

0008 9026h S12AD A/D Data Register 3 ADDR3 16 16 2 or 3 PCLKB 2 ICLK

0008 9028h S12AD A/D Data Register 4 ADDR4 16 16 2 or 3 PCLKB 2 ICLK

0008 902Ah S12AD A/D Data Register 5 ADDR5 16 16 2 or 3 PCLKB 2 ICLK

0008 902Ch S12AD A/D Data Register 6 ADDR6 16 16 2 or 3 PCLKB 2 ICLK

0008 902Eh S12AD A/D Data Register 7 ADDR7 16 16 2 or 3 PCLKB 2 ICLK

0008 9040h S12AD A/D Data Register 16 ADDR16 16 16 2 or 3 PCLKB 2 ICLK

0008 9042h S12AD A/D Data Register 17 ADDR17 16 16 2 or 3 PCLKB 2 ICLK

0008 9044h S12AD A/D Data Register 18 ADDR18 16 16 2 or 3 PCLKB 2 ICLK

0008 9046h S12AD A/D Data Register 19 ADDR19 16 16 2 or 3 PCLKB 2 ICLK

0008 9048h S12AD A/D Data Register 20 ADDR20 16 16 2 or 3 PCLKB 2 ICLK

0008 904Ah S12AD A/D Data Register 21 ADDR21 16 16 2 or 3 PCLKB 2 ICLK

0008 904Ch S12AD A/D Data Register 22 ADDR22 16 16 2 or 3 PCLKB 2 ICLK

0008 904Eh S12AD A/D Data Register 23 ADDR23 16 16 2 or 3 PCLKB 2 ICLK

0008 9050h S12AD A/D Data Register 24 ADDR24 16 16 2 or 3 PCLKB 2 ICLK

0008 9052h S12AD A/D Data Register 25 ADDR25 16 16 2 or 3 PCLKB 2 ICLK

0008 9055h S12AD A/D Data Register 26 ADDR26 16 16 2 or 3 PCLKB 2 ICLK

0008 9056h S12AD A/D Data Register 27 ADDR27 16 16 2 or 3 PCLKB 2 ICLK

0008 9058h S12AD A/D Data Register 28 ADDR28 16 16 2 or 3 PCLKB 2 ICLK

0008 905Ah S12AD A/D Data Register 29 ADDR29 16 16 2 or 3 PCLKB 2 ICLK

0008 905Ch S12AD A/D Data Register 30 ADDR30 16 16 2 or 3 PCLKB 2 ICLK

0008 905Eh S12AD A/D Data Register 31 ADDR31 16 16 2 or 3 PCLKB 2 ICLK

0008 907Ah S12AD A/D Disconnection Detection Control Register ADDISCR 8 8 2 or 3 PCLKB 2 ICLK

0008 907Dh S12AD A/D Event Link Control Register ADELCCR 8 8 2 or 3 PCLKB 2 ICLK

0008 9080h S12AD A/D Group Scan Priority Control Register ADGSPCR 16 16 2 or 3 PCLKB 2 ICLK

0008 908Ah S12AD A/D High-Side/Low-Side Reference Voltage Control 
Register

ADHVREFCNT 8 8 2 or 3 PCLKB 2 ICLK

0008 908Ch S12AD A/D Compare Function Window A/B Status Monitor Register ADWINMON 8 8 2 or 3 PCLKB 2 ICLK

0008 9090h S12AD A/D Compare Function Control Register ADCMPCR 16 16 2 or 3 PCLKB 2 ICLK

0008 9092h S12AD A/D Compare Function Window A Extended Input Select 
Register

ADCMPANSER 8 8 2 or 3 PCLKB 2 ICLK

0008 9093h S12AD A/D Compare Function Window A Extended Input 
Comparison Condition Setting Register

ADCMPLER 8 8 2 or 3 PCLKB 2 ICLK

0008 9094h S12AD A/D Compare Function Window A Channel Select Register 
0

ADCMPANSR0 16 16 2 or 3 PCLKB 2 ICLK

0008 9096h S12AD A/D Compare Function Window A Channel Select Register 
1

ADCMPANSR1 16 16 2 or 3 PCLKB 2 ICLK

0008 9098h S12AD A/D Compare Function Window A Comparison Condition 
Setting Register 0

ADCMPLR0 16 16 2 or 3 PCLKB 2 ICLK

0008 909Ah S12AD A/D Compare Function Window A Comparison Condition 
Setting Register 1

ADCMPLR1 16 16 2 or 3 PCLKB 2 ICLK

0008 909Ch S12AD A/D Compare Function Window A Lower-Side Level Setting 
Register

ADCMPDR0 16 16 2 or 3 PCLKB 2 ICLK

0008 909Eh S12AD A/D Compare Function Window A Upper-Side Level Setting 
Register

ADCMPDR1 16 16 2 or 3 PCLKB 2 ICLK

0008 90A0h S12AD A/D Compare Function Window A Channel Status Register 
0

ADCMPSR0 16 16 2 or 3 PCLKB 2 ICLK

0008 90A2h S12AD A/D Compare Function Window A Channel Status Register 
1

ADCMPSR1 16 16 2 or 3 PCLKB 2 ICLK

0008 90A4h S12AD A/D Compare Function Window A Extended Input Channel 
Status Register

ADCMPSER 16 16 2 or 3 PCLKB 2 ICLK

0008 90A6h S12AD A/D Compare Function Window B Channel Select Register ADCMPBNSR 8 8 2 or 3 PCLKB 2 ICLK

0008 90A8h S12AD A/D Compare Function Window B Lower-Side Level Setting 
Register

ADWINLLB 16 16 2 or 3 PCLKB 2 ICLK
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0008 B003h CAC CAC Interrupt Request Enable Register CAICR 8 8 2 or 3 PCLKB 2 ICLK

0008 B004h CAC CAC Status Register CASTR 8 8 2 or 3 PCLKB 2 ICLK

0008 B006h CAC CAC Upper-Limit Value Setting Register CAULVR 16 16 2 or 3 PCLKB 2 ICLK

0008 B008h CAC CAC Lower-Limit Value Setting Register CALLVR 16 16 2 or 3 PCLKB 2 ICLK

0008 B00Ah CAC CAC Counter Buffer Register CACNTBR 16 16 2 or 3 PCLKB 2 ICLK

0008 B080h DOC DOC Control Register DOCR 8 8 2 or 3 PCLKB 2 ICLK

0008 B082h DOC DOC Data Input Register DODIR 16 16 2 or 3 PCLKB 2 ICLK

0008 B084h DOC DOC Data Setting Register DODSR 16 16 2 or 3 PCLKB 2 ICLK

0008 B100h ELC Event Link Control Register ELCR 8 8 2 or 3 PCLKB 2 ICLK

0008 B102h ELC Event Link Setting Register 1 ELSR1 8 8 2 or 3 PCLKB 2 ICLK

0008 B103h ELC Event Link Setting Register 2 ELSR2 8 8 2 or 3 PCLKB 2 ICLK

0008 B104h ELC Event Link Setting Register 3 ELSR3 8 8 2 or 3 PCLKB 2 ICLK

0008 B105h ELC Event Link Setting Register 4 ELSR4 8 8 2 or 3 PCLKB 2 ICLK

0008 B108h ELC Event Link Setting Register 7 ELSR7 8 8 2 or 3 PCLKB 2 ICLK

0008 B109h ELC Event Link Setting Register 8 ELSR8 8 8 2 or 3 PCLKB 2 ICLK

0008 B10Bh ELC Event Link Setting Register 10 ELSR10 8 8 2 or 3 PCLKB 2 ICLK

0008 B10Dh ELC Event Link Setting Register 12 ELSR12 8 8 2 or 3 PCLKB 2 ICLK

0008 B10Fh ELC Event Link Setting Register 14 ELSR14 8 8 2 or 3 PCLKB 2 ICLK

0008 B110h ELC Event Link Setting Register 15 ELSR15 8 8 2 or 3 PCLKB 2 ICLK

0008 B111h ELC Event Link Setting Register 16 ELSR16 8 8 2 or 3 PCLKB 2 ICLK

0008 B113h ELC Event Link Setting Register 18 ELSR18 8 8 2 or 3 PCLKB 2 ICLK

0008 B114h ELC Event Link Setting Register 19 ELSR19 8 8 2 or 3 PCLKB 2 ICLK

0008 B115h ELC Event Link Setting Register 20 ELSR20 8 8 2 or 3 PCLKB 2 ICLK

0008 B116h ELC Event Link Setting Register 21 ELSR21 8 8 2 or 3 PCLKB 2 ICLK

0008 B117h ELC Event Link Setting Register 22 ELSR22 8 8 2 or 3 PCLKB 2 ICLK

0008 B118h ELC Event Link Setting Register 23 ELSR23 8 8 2 or 3 PCLKB 2 ICLK

0008 B119h ELC Event Link Setting Register 24 ELSR24 8 8 2 or 3 PCLKB 2 ICLK

0008 B11Ah ELC Event Link Setting Register 25 ELSR25 8 8 2 or 3 PCLKB 2 ICLK

0008 B11Bh ELC Event Link Setting Register 26 ELSR26 8 8 2 or 3 PCLKB 2 ICLK

0008 B11Ch ELC Event Link Setting Register 27 ELSR27 8 8 2 or 3 PCLKB 2 ICLK

0008 B11Dh ELC Event Link Setting Register 28 ELSR28 8 8 2 or 3 PCLKB 2 ICLK

0008 B11Eh ELC Event Link Setting Register 29 ELSR29 8 8 2 or 3 PCLKB 2 ICLK

0008 B11Fh ELC Event Link Option Setting Register A ELOPA 8 8 2 or 3 PCLKB 2 ICLK

0008 B120h ELC Event Link Option Setting Register B ELOPB 8 8 2 or 3 PCLKB 2 ICLK

0008 B121h ELC Event Link Option Setting Register C ELOPC 8 8 2 or 3 PCLKB 2 ICLK

0008 B122h ELC Event Link Option Setting Register D ELOPD 8 8 2 or 3 PCLKB 2 ICLK

0008 B123h ELC Port Group Setting Register 1 PGR1 8 8 2 or 3 PCLKB 2 ICLK

0008 B124h ELC Port Group Setting Register 2 PGR2 8 8 2 or 3 PCLKB 2 ICLK

0008 B125h ELC Port Group Control Register 1 PGC1 8 8 2 or 3 PCLKB 2 ICLK

0008 B126h ELC Port Group Control Register 2 PGC2 8 8 2 or 3 PCLKB 2 ICLK

0008 B127h ELC Port Buffer Register 1 PDBF1 8 8 2 or 3 PCLKB 2 ICLK

0008 B128h ELC Port Buffer Register 2 PDBF2 8 8 2 or 3 PCLKB 2 ICLK

0008 B129h ELC Event Link Port Setting Register 0 PEL0 8 8 2 or 3 PCLKB 2 ICLK

0008 B12Ah ELC Event Link Port Setting Register 1 PEL1 8 8 2 or 3 PCLKB 2 ICLK

0008 B12Bh ELC Event Link Port Setting Register 2 PEL2 8 8 2 or 3 PCLKB 2 ICLK

0008 B12Ch ELC Event Link Port Setting Register 3 PEL3 8 8 2 or 3 PCLKB 2 ICLK

0008 B12Dh ELC Event Link Software Event Generation Register ELSEGR 8 8 2 or 3 PCLKB 2 ICLK

0008 B300h SCI12 Serial Mode Register SMR 8 8 2 or 3 PCLKB 2 ICLK

0008 B301h SCI12 Bit Rate Register BRR 8 8 2 or 3 PCLKB 2 ICLK

0008 B302h SCI12 Serial Control Register SCR 8 8 2 or 3 PCLKB 2 ICLK

0008 B303h SCI12 Transmit Data Register TDR 8 8 2 or 3 PCLKB 2 ICLK

0008 B304h SCI12 Serial Status Register SSR 8 8 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
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000A 862Eh RSCAN RAM Test Register 87 RPGACC87 16 16 2 or 3 PCLKB 2 ICLK

000A 8630h RSCAN0 Transmit Buffer Register 3AL TMIDL3 16 16 2 or 3 PCLKB 2 ICLK

000A 8630h RSCAN RAM Test Register 88 RPGACC88 16 16 2 or 3 PCLKB 2 ICLK

000A 8632h RSCAN0 Transmit Buffer Register 3AH TMIDH3 16 16 2 or 3 PCLKB 2 ICLK

000A 8632h RSCAN RAM Test Register 89 RPGACC89 16 16 2 or 3 PCLKB 2 ICLK

000A 8634h RSCAN RAM Test Register 90 RPGACC90 16 16 2 or 3 PCLKB 2 ICLK

000A 8636h RSCAN0 Transmit Buffer Register 3BH TMPTR3 16 16 2 or 3 PCLKB 2 ICLK

000A 8636h RSCAN RAM Test Register 91 RPGACC91 16 16 2 or 3 PCLKB 2 ICLK

000A 8638h RSCAN0 Transmit Buffer Register 3CL TMDF03 16 16 2 or 3 PCLKB 2 ICLK

000A 8638h RSCAN RAM Test Register 92 RPGACC92 16 16 2 or 3 PCLKB 2 ICLK

000A 863Ah RSCAN0 Transmit Buffer Register 3CH TMDF13 16 16 2 or 3 PCLKB 2 ICLK

000A 863Ah RSCAN RAM Test Register 93 RPGACC93 16 16 2 or 3 PCLKB 2 ICLK

000A 863Ch RSCAN0 Transmit Buffer Register 3DL TMDF23 16 16 2 or 3 PCLKB 2 ICLK

000A 863Ch RSCAN RAM Test Register 94 RPGACC94 16 16 2 or 3 PCLKB 2 ICLK

000A 863Eh RSCAN0 Transmit Buffer Register 3DH TMDF33 16 16 2 or 3 PCLKB 2 ICLK

000A 863Eh RSCAN RAM Test Register 95 RPGACC95 16 16 2 or 3 PCLKB 2 ICLK

000A 8640h 
to 
000A 867Eh

RSCAN RAM Test Register 96 to RAM Test Register 127 RPGACC96 to 
RPGACC127

16 16 2 or 3 PCLKB 2 ICLK

000A 8680h RSCAN0 Transmit History Buffer Access Register THLACC0 16 16 2 or 3 PCLKB 2 ICLK

000D 0A00h MTU3 Timer Control Register TCR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A01h MTU4 Timer Control Register TCR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A02h MTU3 Timer Mode Register TMDR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A03h MTU4 Timer Mode Register TMDR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A04h MTU3 Timer I/O Control Register H TIORH 8 8 2 or 3 PCLKA 2 ICLK

000D 0A05h MTU3 Timer I/O Control Register L TIORL 8 8 2 or 3 PCLKA 2 ICLK

000D 0A06h MTU4 Timer I/O Control Register H TIORH 8 8 2 or 3 PCLKA 2 ICLK

000D 0A07h MTU4 Timer I/O Control Register L TIORL 8 8 2 or 3 PCLKA 2 ICLK

000D 0A08h MTU3 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2 ICLK

000D 0A09h MTU4 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2 ICLK

000D 0A0Ah MTU Timer Output Master Enable Register TOER 8 8 2 or 3 PCLKA 2 ICLK

000D 0A0Dh MTU Timer Gate Control Register TGCR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A0Eh MTU Timer Output Control Register 1 TOCR1 8 8 2 or 3 PCLKA 2 ICLK

000D 0A0Fh MTU Timer Output Control Register 2 TOCR2 8 8 2 or 3 PCLKA 2 ICLK

000D 0A10h MTU3 Timer Counter TCNT 16 16 2 or 3 PCLKA 2 ICLK

000D 0A12h MTU4 Timer Counter TCNT 16 16 2 or 3 PCLKA 2 ICLK

000D 0A14h MTU Timer Cycle Data Register TCDR 16 16 2 or 3 PCLKA 2 ICLK

000D 0A16h MTU Timer Dead Time Data Register TDDR 16 16 2 or 3 PCLKA 2 ICLK

000D 0A18h MTU3 Timer General Register A TGRA 16 16 2 or 3 PCLKA 2 ICLK

000D 0A1Ah MTU3 Timer General Register B TGRB 16 16 2 or 3 PCLKA 2 ICLK

000D 0A1Ch MTU4 Timer General Register A TGRA 16 16 2 or 3 PCLKA 2 ICLK

000D 0A1Eh MTU4 Timer General Register B TGRB 16 16 2 or 3 PCLKA 2 ICLK

000D 0A20h MTU Timer Subcounters TCNTS 16 16 2 or 3 PCLKA 2 ICLK

000D 0A22h MTU Timer Cycle Buffer Register TCBR 16 16 2 or 3 PCLKA 2 ICLK

000D 0A24h MTU3 Timer General Register C TGRC 16 16 2 or 3 PCLKA 2 ICLK

000D 0A26h MTU3 Timer General Register D TGRD 16 16 2 or 3 PCLKA 2 ICLK

000D 0A28h MTU4 Timer General Register C TGRC 16 16 2 or 3 PCLKA 2 ICLK

000D 0A2Ah MTU4 Timer General Register D TGRD 16 16 2 or 3 PCLKA 2 ICLK

000D 0A2Ch MTU3 Timer Status Register TSR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A2Dh MTU4 Timer Status Register TSR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A30h MTU Timer Interrupt Skipping Set Register TITCR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A31h MTU Timer Interrupt Skipping Counters TITCNT 8 8 2 or 3 PCLKA 2 ICLK

000D 0A32h MTU Timer Buffer Transfer Set Register TBTER 8 8 2 or 3 PCLKA 2 ICLK
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000D 0A34h MTU Timer Dead Time Enable Register TDER 8 8 2 or 3 PCLKA 2 ICLK

000D 0A36h MTU Timer Output Level Buffer Register TOLBR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A38h MTU3 Timer Buffer Operation Transfer Mode Register TBTM 8 8 2 or 3 PCLKA 2 ICLK

000D 0A39h MTU4 Timer Buffer Operation Transfer Mode Register TBTM 8 8 2 or 3 PCLKA 2 ICLK

000D 0A40h MTU4 Timer A/D Converter Start Request Control Register TADCR 16 16 2 or 3 PCLKA 2 ICLK

000D 0A44h MTU4 Timer A/D Converter Start Request Cycle Set Register A TADCORA 16 16 2 or 3 PCLKA 2 ICLK

000D 0A46h MTU4 Timer A/D Converter Start Request Cycle Set Register B TADCORB 16 16 2 or 3 PCLKA 2 ICLK

000D 0A48h MTU4 Timer A/D Converter Start Request Cycle Set Buffer 
Register A

TADCOBRA 16 16 2 or 3 PCLKA 2 ICLK

000D 0A4Ah MTU4 Timer A/D Converter Start Request Cycle Set Buffer 
Register B

TADCOBRB 16 16 2 or 3 PCLKA 2 ICLK

000D 0A60h MTU Timer Waveform Control Register TWCR 8 8, 16 2 or 3 PCLKA 2 ICLK

000D 0A80h MTU Timer Start Register TSTR 8 8, 16 2 or 3 PCLKA 2 ICLK

000D 0A81h MTU Timer Synchronous Register TSYR 8 8, 16 2 or 3 PCLKA 2 ICLK

000D 0A84h MTU Timer Read/Write Enable Register TRWER 8 8, 16 2 or 3 PCLKA 2 ICLK

000D 0A90h MTU0 Noise Filter Control Register NFCR 8 8, 16 2 or 3 PCLKA 2 ICLK

000D 0A91h MTU1 Noise Filter Control Register NFCR 8 8, 16 2 or 3 PCLKA 2 ICLK

000D 0A92h MTU2 Noise Filter Control Register NFCR 8 8, 16 2 or 3 PCLKA 2 ICLK

000D 0A93h MTU3 Noise Filter Control Register NFCR 8 8, 16 2 or 3 PCLKA 2 ICLK

000D 0A94h MTU4 Noise Filter Control Register NFCR 8 8, 16 2 or 3 PCLKA 2 ICLK

000D 0A95h MTU5 Noise Filter Control Register NFCR 8 8, 16 2 or 3 PCLKA 2 ICLK

000D 0B00h MTU0 Timer Control Register TCR 8 8 2 or 3 PCLKA 2 ICLK

000D 0B01h MTU0 Timer Mode Register TMDR 8 8 2 or 3 PCLKA 2 ICLK

000D 0B02h MTU0 Timer I/O Control Register H TIORH 8 8 2 or 3 PCLKA 2 ICLK

000D 0B03h MTU0 Timer I/O Control Register L TIORL 8 8 2 or 3 PCLKA 2 ICLK

000D 0B04h MTU0 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2 ICLK

000D 0B05h MTU0 Timer Status Register TSR 8 8 2 or 3 PCLKA 2 ICLK

000D 0B06h MTU0 Timer Counter TCNT 16 16 2 or 3 PCLKA 2 ICLK

000D 0B08h MTU0 Timer General Register A TGRA 16 16 2 or 3 PCLKA 2 ICLK

000D 0B0Ah MTU0 Timer General Register B TGRB 16 16 2 or 3 PCLKA 2 ICLK

000D 0B0Ch MTU0 Timer General Register C TGRC 16 16 2 or 3 PCLKA 2 ICLK

000D 0B0Eh MTU0 Timer General Register D TGRD 16 16 2 or 3 PCLKA 2 ICLK

000D 0B20h MTU0 Timer General Register E TGRE 16 16 2 or 3 PCLKA 2 ICLK

000D 0B22h MTU0 Timer General Register F TGRF 16 16 2 or 3 PCLKA 2 ICLK

000D 0B24h MTU0 Timer Interrupt Enable Register 2 TIER2 8 8 2 or 3 PCLKA 2 ICLK

000D 0B26h MTU0 Timer Buffer Operation Transfer Mode Register TBTM 8 8 2 or 3 PCLKA 2 ICLK

000D 0B80h MTU1 Timer Control Register TCR 8 8 2 or 3 PCLKA 2 ICLK

000D 0B81h MTU1 Timer Mode Register TMDR 8 8 2 or 3 PCLKA 2 ICLK

000D 0B82h MTU1 Timer I/O Control Register TIOR 8 8 2 or 3 PCLKA 2 ICLK

000D 0B84h MTU1 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2 ICLK

000D 0B85h MTU1 Timer Status Register TSR 8 8 2 or 3 PCLKA 2 ICLK

000D 0B86h MTU1 Timer Counter TCNT 16 16 2 or 3 PCLKA 2 ICLK

000D 0B88h MTU1 Timer General Register A TGRA 16 16 2 or 3 PCLKA 2 ICLK

000D 0B8Ah MTU1 Timer General Register B TGRB 16 16 2 or 3 PCLKA 2 ICLK

000D 0B90h MTU1 Timer Input Capture Control Register TICCR 8 8 2 or 3 PCLKA 2 ICLK

000D 0C00h MTU2 Timer Control Register TCR 8 8 2 or 3 PCLKA 2 ICLK

000D 0C01h MTU2 Timer Mode Register TMDR 8 8 2 or 3 PCLKA 2 ICLK

000D 0C02h MTU2 Timer I/O Control Register TIOR 8 8 2 or 3 PCLKA 2 ICLK

000D 0C04h MTU2 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2 ICLK

000D 0C05h MTU2 Timer Status Register TSR 8 8 2 or 3 PCLKA 2 ICLK

000D 0C06h MTU2 Timer Counter TCNT 16 16 2 or 3 PCLKA 2 ICLK

000D 0C08h MTU2 Timer General Register A TGRA 16 16 2 or 3 PCLKA 2 ICLK

000D 0C0Ah MTU2 Timer General Register B TGRB 16 16 2 or 3 PCLKA 2 ICLK
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Note 1. Use AVCC0 and VCC under the following conditions: 
AVCC0 and VCC can be set individually within the operating range when VCC ≥ 2.0 V
AVCC0 = VCC when VCC ˂ 2.0 V

Note 2. When powering on the VCC and AVCC0 pins, power them on at the same time or the VCC pin first and then the AVCC0 pin.

Table 5.2 Recommended Operating Voltage Conditions

Item Symbol Conditions Min. Typ. Max. Unit

Power supply voltages VCC*1, *2 When USB is not used 1.8 — 5.5 V

When USB is used
When USB regulator is not used

3.0 — 3.6

When USB is used
When USB regulator is used

4.0 — 5.5

VSS — 0 —

USB power supply voltages VCC_USB When USB regulator is not used — VCC — V

VSS_USB — 0 —

VBATT power supply voltage VBATT 1.8 — 5.5 V

Analog power supply voltages AVCC0*1, *2 1.8 — 5.5 V

AVSS0 — 0 —

VREFH0 1.8 — AVCC0

VREFL0 — 0 —

VREFH 1.8 — AVCC0

VREFL — 0 —
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5.2 DC Characteristics

Table 5.3 DC Characteristics (1)
Conditions: 2.7 V ≤ VCC = VCC_USB ≤ 5.5 V, 2.7 V ≤ AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test 
Conditions

Schmitt trigger 
input voltage

RIIC input pin
(except for SMBus, 5 V tolerant)

VIH VCC × 0.7 — 5.8 V

Ports 12, 13, 16, 17, port B5
(5 V tolerant)

VCC × 0.8 — 5.8

Ports 14 to 15, ports 20 to 27,
ports 33 to 37, ports 50 to 55,
ports A0 to A7,
ports B0 to B4, B6, B7
ports C0 to C7,
ports D0 to D7,
ports E0 to E7,
port J3,
Ports 30 to 32 (when time capture 
event input is not selected), RES#

VCC × 0.8 — VCC + 0.3

Ports 03, 05, 07, ports 40 to 47 AVCC0 × 0.8 — AVCC0 + 0.3

Ports 30 to 32
(when time 
capture event 
input is 
selected)

When VCC is 
supplied

VCC × 0.8 — VCC + 0.3

When VBATT is 
supplied

VBATT × 0.8 — VBATT + 0.3

Ports 03, 05, 07, ports 40 to 47 VIL –0.3 — AVCC0 × 0.2

RIIC input pin (except for SMBus) –0.3 — VCC × 0.3

Other than RIIC input pin or ports 
30 to 32

–0.3 — VCC × 0.2

Ports 30 to 32
(when time 
capture event 
input is 
selected)

When VCC is 
supplied

–0.3 — VCC × 0.3

When VBATT is 
supplied

–0.3 — VBATT × 0.3

Ports 03, 05, 07, ports 40 to 47 ΔVT AVCC0 × 0.1 — —

RIIC input pin (except for SMBus) VCC × 0.05 — —

Ports 12, 13, 16, 17, Port B5 VCC × 0.05 — —

Other than RIIC input pin VCC × 0.1 — —

Input level 
voltage (except 
for Schmitt 
trigger input 
pins)

MD VIH VCC × 0.9 — VCC + 0.3 V

EXTAL (external clock input) VCC × 0.8 — VCC + 0.3

RIIC input pin (SMBus) 2.1 — VCC + 0.3

MD VIL –0.3 — VCC × 0.1

EXTAL (external clock input) –0.3 — VCC × 0.2

RIIC input pin (SMBus) –0.3 — 0.8
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Figure 5.5 Temperature Dependency in Software Standby Mode (Reference Data)

Note 1. Supply current values do not include output charge/discharge current from all pins. The values apply when internal pull-up 
MOSs are in the off state.

Table 5.9 DC Characteristics (7)
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Typ. Max. Unit Test Conditions

Supply 
current*1

RTC operation 
when VCC is off

Ta = 25°C ICC 0.8 — μA VBATT = 2.0 V
RCR3.RTCDV[2:0] set to low drive capacityTa = 55°C 0.9 —

Ta = 85°C 1.0 —

Ta = 105°C 1.2 —

Ta = 25°C 0.9 — VBATT = 3.3 V
RCR3.RTCDV[2:0] set to low drive capacityTa = 55°C 1.0 —

Ta = 85°C 1.1 —

Ta = 105°C 1.3 —

Ta = 25°C 1.5 — VBATT = 2.0 V
RCR3.RTCDV[2:0] set to normal drive 
capacityTa = 55°C 1.8 —

Ta = 85°C 2.1 —

Ta = 105°C 2.4 —

Ta = 25°C 1.6 — VBATT = 3.3 V
RCR3.RTCDV[2:0] set to normal drive 
capacityTa = 55°C 1.9 —

Ta = 85°C 2.2 —

Ta = 105°C 2.5 —

-40 -20 0 20 40 60 80 100
0.1

1

10

100

IC
C

 (µ
A)

Ta (°C)

Average value of the tested upper-limit samples during product evaluation.

Average value of the tested middle samples during product evaluation.
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5.2.3 Normal I/O Pin Output Characteristics (3)
Figure 5.18 to Figure 5.21 show the characteristics of the RIIC output pin.

Figure 5.18 VOL and IOL Voltage Characteristics of RIIC Output Pin at Ta = 25°C (Reference Data)

Figure 5.19 VOL and IOL Temperature Characteristics of RIIC Output Pin at VCC = 2.7 V (Reference Data)
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Figure 5.26 IWDT-Dedicated Clock Oscillation Start Timing

Figure 5.27 HOCO Clock Oscillation Start Timing (After Reset is Canceled by Setting OFS1.HOCOEN Bit to 0)

Figure 5.28 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting HOCOCR.HCSTP Bit)

Figure 5.29 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has Been 
Stabled)

IWDT-dedicated clock oscillator output

ILOCOCR.ILCSTP

tILOCO

RES#

Internal reset

HOCO clock

OFS1.HOCOEN

tRESWT

HOCO clock

HOCOCR.HCSTP

tHOCO

PLLCR2.PLLEN

PLL clock

MOSCCR.MOSTP

tMAINOSC

Main clock oscillator output

tPLL



R01DS0261EJ0120 Rev.1.20 Page 106 of 170
Sep 28, 2018

RX230 Group, RX231 Group 5. Electrical Characteristics

Figure 5.30 Sub-Clock Oscillation Start Timing

Sub-clock oscillator output

SOSCCR.SOSTP

tSUBOSC
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Figure 5.43 External Bus Timing/Read Access Operation Example (Multiplex)

Figure 5.44 External Bus Timing/Write Access Operation Example (Multiplex)
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5.3.6 Timing of On-Chip Peripheral Modules

Note 1. tPcyc: PCLK cycle
Note 2. tcac: CAC count clock source cycle
Note 3. When the LOCO is selected as the clock output source (the CKOCR.CKOSEL[2:0] bits are 000b), set the clock output division ratio 

selection to divided by 2 (the CKOCR.CKODIV[2:0] bits are 001b).
Note 4. When the EXTAL external clock input or an oscillator is used with divided by 1 (the CKOCR.CKOSEL[2:0] bits are 010b and the 

CKOCR.CKODIV[2:0] bits are 000b) to output from CLKOUT, the above should be satisfied with an input duty cycle of 45 to 55%.

Table 5.38 Timing of On-Chip Peripheral Modules (1)
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. Max. Unit
*1

Test 
Conditions

I/O ports Input data pulse width tPRW 1.5 — tPcyc Figure 5.45

MTU2/TPU Input capture input pulse width Single-edge setting tTICW 1.5 — tPcyc Figure 5.46

Both-edge setting 2.5 —

Timer clock pulse width Single-edge setting tTCKWH, 
tTCKWL

1.5 — tPcyc Figure 5.47

Both-edge setting 2.5 —

Phase counting mode 2.5 —

POE2 POE# input pulse width tPOEW 1.5 — tPcyc Figure 5.48

TMR Timer clock pulse width Single-edge setting tTMCWH, 
tTMCWL

1.5 — tPcyc Figure 5.49

Both-edge setting 2.5 —

SCI Input clock cycle time Asynchronous tScyc 4 — tPcyc Figure 5.50

Clock synchronous 6 —

Input clock pulse width tSCKW 0.4 0.6 tScyc

Input clock rise time tSCKr — 20 ns

Input clock fall time tSCKf — 20 ns

Output clock cycle time Asynchronous tScyc 16 — tPcyc Figure 5.51

Clock synchronous 4 —

Output clock pulse width tSCKW 0.4 0.6 tScyc

Output clock rise time tSCKr — 20 ns

Output clock fall time tSCKf — 20 ns

Transmit data delay time 
(master)

Clock synchronous tTXD — 40 ns

Transmit data delay time 
(slave)

Clock 
synchronous

2.7 V or above — 65 ns

1.8 V or above — 100 ns

Receive data setup time 
(master)

Clock 
synchronous

2.7 V or above tRXS 65 — ns

1.8 V or above 90 — ns

Receive data setup time 
(slave)

Clock synchronous 40 — ns

Receive data hold time Clock synchronous tRXH 40 — ns

A/D converter Trigger input pulse width tTRGW 1.5 — tPcyc Figure 5.52

CAC CACREF input pulse width tPcyc ≤ tcac*2 tCACREF 4.5 tcac + 3 tPcyc — ns

tPcyc > tcac*2 5 tcac + 6.5 tPcyc

CLKOUT CLKOUT pin output cycle*4 VCC = 2.7 V or above tCcyc 62.5 — ns Figure 5.53

VCC = 1.8 V or above 125

CLKOUT pin high pulse width*3 VCC = 2.7 V or above tCH 15 — ns

VCC = 1.8 V or above 30

CLKOUT pin low pulse width*3 VCC = 2.7 V or above tCL 15 — ns

VCC = 1.8 V or above 30

CLKOUT pin output rise time VCC = 2.7 V or above tCr — 12 ns

VCC = 1.8 V or above 25

CLKOUT pin output fall time VCC = 2.7 V or above tCf — 12 ns

VCC = 1.8 V or above 25
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