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Welcome to E-XFL.COM

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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Table 1.2 Comparison of Functions for Different Packages (1/2)

Functions RX71M Group

Package 177 Pins, 176 Pins 145 Pins, 144 Pins 100 Pins

External bus External bus width 32 bits 16 bits

SDRAM area controller Available Not supported

DMA DMA controller Ch. 0 to 7

Data transfer controller Available

EXDMA controller Ch. 0 and 1

Timers 16-bit timer pulse unit Ch. 0 to 5

Multi-function timer pulse unit 3 Ch. 0 to 8

General-purpose PWM timer Ch. 0 to 3

Port output enable 3 Available

Programmable pulse generator Ch. 0 and 1

8-bit timers Ch. 0 to 3

Compare match timer Ch. 0 to 3

Compare match timer W Ch. 0 and 1

Realtime clock Available

Watchdog timer Available

Independent watchdog timer Available

Communication
function

Ethernet controller Ch. 0 and 1 Ch. 0

PTP controller for ethernet controller Available

DMAC controller for ethernet Ch. 0 and 1 (ETHERC)
Ch. 2 (EPTPC)

Ch. 0 (ETHERC) and 2 (EPTPC)

USB 2.0 FS host/function module Ch. 0

USB 2.0 HS host/function module with battery 
charging

Available Not supported

Serial communications interfaces (SCIg) Ch. 0 to 7 Ch. 0 to 3, 5 and 6

Serial communications interfaces (SCIh) Ch. 12

Serial communications interfaces with FIFO Ch. 8 to 11 Ch. 8 and 9

I2C bus interfaces Ch. 0 and 2

Serial peripheral interface Ch. 0 and 1

CAN module Ch. 0 to 2 Ch. 0 and 1

Quad serial peripheral interface Ch. 0

Serial sound interfaces Ch. 0 and 1

Sampling rate converter Available

SD host interface Ch. 0

MMC host interface Ch. 0

Parallel data capture unit Available Not supported

12-bit A/D converter AN000 to 007 (unit 0: 8 channels)
AN100 to 120 (unit 1: 21 channels)

AN000 to 007
(unit 0: 8 channels)

AN100 to 113
(unit 1: 14 
channels)

12-bit D/A converter Ch. 0 and 1 Ch. 1

Temperature sensor Available

CRC calculator Available

Data operation circuit Available

Clock frequency accuracy measurement circuit Available

AES Available
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1.2 List of Products

Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part no.

Table 1.3 List of Products (1/3)

Group Part No. Package

Code Flash 
Memory 
Capacity

RAM 
Capacity

Data Flash 
Memory 
Capacity

Operating 
Frequency 
(Max.)

Encryption 
Module SDHI

RX71M R5F571MLCDFC PLQP0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MLDDFC PLQP0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MLGDFC PLQP0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MLHDFC PLQP0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MJCDFC PLQP0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MJDDFC PLQP0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MJGDFC PLQP0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MJHDFC PLQP0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MGCDFC PLQP0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MGDDFC PLQP0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MGGDFC PLQP0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MGHDFC PLQP0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MFCDFC PLQP0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MFDDFC PLQP0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MFGDFC PLQP0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MFHDFC PLQP0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MLCDFB PLQP0144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MLDDFB PLQP0144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MLGDFB PLQP0144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MLHDFB PLQP0144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MJCDFB PLQP0144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MJDDFB PLQP0144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MJGDFB PLQP0144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MJHDFB PLQP0144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MGCDFB PLQP0144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MGDDFB PLQP0144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MGGDFB PLQP0144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MGHDFB PLQP0144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MFCDFB PLQP0144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MFDDFB PLQP0144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MFGDFB PLQP0144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MFHDFB PLQP0144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MLCDFP PLQP0100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MLDDFP PLQP0100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MLGDFP PLQP0100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MLHDFP PLQP0100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MJCDFP PLQP0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MJDDFP PLQP0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MJGDFP PLQP0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MJHDFP PLQP0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MGCDFP PLQP0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MGDDFP PLQP0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MGGDFP PLQP0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MGHDFP PLQP0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
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General-purpose PWM 
timer

GTIOC0A-A/GTIOC0A-B/
GTIOC0A-C/GTIOC0A-D/
GTIOC0A-E,
GTIOC0B-A/GTIOC0B-B/
GTIOC0B-C/GTIOC0B-D/
GTIOC0B-E

I/O GPT0.GTGRA and GPT0.GTGRB input capture input/output 
compare output/PWM output pins

GTIOC1A-A/GTIOC1A-B/
GTIOC1A-C/GTIOC1A-D/
GTIOC1A-E,
GTIOC1B-A/GTIOC1B-B/
GTIOC1B-C/GTIOC1B-D/
GTIOC1B-E

I/O GPT1.GTGRA and GPT1.GTGRB input capture input/output 
compare output/PWM output pins

GTIOC2A-A/GTIOC2A-B/
GTIOC2A-C/GTIOC2A-D/
GTIOC2A-E,
GTIOC2B-A/GTIOC2B-B/
GTIOC2B-C/GTIOC2B-D/
GTIOC2B-E

I/O GPT2.GTGRA and GPT2.GTGRB input capture input/output 
compare output/PWM output pins

GTIOC3A-D/GTIOC3A-E, 
GTIOC3B-D/GTIOC3B-E

I/O GPT3.GTGRA and GPT3.GTGRB input capture input/output 
compare output/PWM output pins

GTETRG-B/GTETRG-C/
GTETRG-D

Input External trigger input pin for GPT0 to GPT3

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 or for phase counting mode 
clock signals

Programmable pulse 
generator

PO0 to PO31 Output Output pins for the pulse signals

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

TMCI0 to TMCI3 Input Input pins for external clocks to be input to the counter

TMRI0 to TMRI3 Input Input pins for the counter reset

Compare match timer W TIC0 to TIC3 Input Input pins for CMTW

TOC0 to TOC3 Output Output pins for CMTW

Table 1.4 Pin Functions (3/8)

Classifications Pin Name I/O Description
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Serial communications 
interface (SCIg)

 Asynchronous mode/clock synchronous mode

SCK0 to SCK7 I/O Input/output pins for the clock

RXD0 to RXD7 Input Input pins for received data

TXD0 to TXD7 Output Output pins for transmitted data

CTS0# to CTS7# Input Input pins for controlling the start of transmission and reception

RTS0# to RTS7# Output Output pins for controlling the start of transmission and 
reception

 Simple I2C mode

SSCL0 to SSCL7 I/O Input/output pins for the I2C clock

SSDA0 to SSDA7 I/O Input/output pins for the I2C data

 Simple SPI mode

SCK0 to SCK7 I/O Input/output pins for the clock

SMISO0 to SMISO7 I/O Input/output pins for slave transmission of data

SMOSI0 to SMOSI7 I/O Input/output pins for master transmission of data

SS0# to SS7# Input Chip-select input pins

Serial communications 
interface (SCIh)

 Asynchronous mode/clock synchronous mode

SCK12 I/O Input/output pin for the clock

RXD12 Input Input pin for received data

TXD12 Output Output pin for transmitted data

CTS12# Input Input pin for controlling the start of transmission and reception

RTS12# Output Output pin for controlling the start of transmission and reception

 Simple I2C mode

SSCL12 I/O Input/output pin for the I2C clock

SSDA12 I/O Input/output pin for the I2C data

 Simple SPI mode

SCK12 I/O Input/output pin for the clock

SMISO12 I/O Input/output pin for slave transmission of data

SMOSI12 I/O Input/output pin for master transmission of data

SS12# Input Chip-select input pin

 Extended serial mode

RXDX12 Input Input pin for received data

TXDX12 Output Output pin for transmitted data

SIOX12 I/O Input/output pin for received or transmitted data

Serial communications 
interface with FIFO
(SCIFA)

SCK8 to SCK11 I/O Input/output pins for the clock

RXD8 to RXD11 Input Input pins for received data

TXD8 to TXD11 Output Output pins for transmitted data

CTS8# to CTS11# Input Input pins for controlling the start of transmission and reception

RTS8# to RTS11# Output Output pins for controlling the start of transmission and 
reception

I2C bus interface SCL0[FM+], SCL2 I/O Input/output pins for clocks. Bus can be directly driven by the N-
channel open drain

SDA0[FM+], SDA2 I/O Input/output pins for data. Bus can be directly driven by the N-
channel open drain

Table 1.4 Pin Functions (4/8)

Classifications Pin Name I/O Description
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62 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

MMC_D5-A

63 TRSYNC P82 EDREQ1 MTIOC4A/
GTIOC2A-D/PO28

TXD10/ET0_ETXD1/
RMII0_TXD1

MMC_D4-A

64 TRDATA1 P81 EDACK0 MTIOC3D/
GTIOC0B-D/PO27

RXD10/ET0_ETXD0/
RMII0_TXD0

MMC_D3-A/
SDHI_CD-A/
QIO3-A

65 TRDATA0 P80 EDREQ0 MTIOC3B/PO26 SCK10/RTS10#/
ET0_TX_EN/
RMII0_TXD_EN

MMC_D2-A/
SDHI_WP-A/
QIO2-A

66 PC4 A20/CS3# MTIOC3D/MTCLKC/
GTETRG-D/TMCI1/
PO25/POE0#

SCK5/CTS8#/
SSLA0-A/
ET0_TX_CLK/

MMC_D1-A/
SDHI_D1-A/
QIO1-A/QMI-A

67 PC3 A19 MTIOC4D/
GTIOC1B-D/TCLKB/
PO24

TXD5/SMOSI5/
SSDA5/ET0_TX_ER

MMC_D0-A/
SDHI_D0-A/
QIO0-A/
QMO-A

68 P77 CS7# PO23 TXD11/ET0_RX_ER/
RMII0_RX_ER

MMC_CLK-A/
SDHI_CLK-A/
QSPCLK-A

69 P76 CS6# PO22 RXD11/ET0_RX_CLK/
REF50CK0

MMC_CMD-A/
SDHI_CMD-A/
QSSL-A

70 PC2 A18 MTIOC4B/
GTIOC2B-D/TCLKA/
PO21

RXD5/SMISO5/
SSCL5/SSLA3-A/
ET0_RX_DV

MMC_CD-A/
SDHI_D3-A

71 P75 CS5# PO20 SCK11/RTS11/
ET0_ERXD0/
RMII0_RXD0

MMC_RES#-A/
SDHI_D2-A

72 P74 A20/CS4# PO19 CTS11#/ET0_ERXD1/
RMII0_RXD1

73 PC1 A17 MTIOC3A/TCLKD/
PO18

SCK5/SSLA2-A/
ET0_ERXD2

IRQ12

74 VCC

75 PC0 A16 MTIOC3C/TCLKC/
PO17

CTS5#/RTS5#/SS5#/
SSLA1-A/ET0_ERXD3

IRQ14

76 VSS

77 P73 CS3# PO16 ET0_WOL

78 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/ET0_CRS/
RMII0_CRS_DV

79 PB6 A14 MTIOC3D/TIOCA5/
PO30

RXD9/ET0_ETXD1/
RMII0_TXD1

80 PB5 A13 MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE4#

SCK9/RTS9#/
ET0_ETXD0/
RMII0_TXD0

81 PB4 A12 TIOCA4/PO28 CTS9#/ET0_TX_EN/
RMII0_TXD_EN

82 PB3 A11 MTIOC0A/MTIOC4A/
TIOCD3/TCLKD/
TMO0/PO27/POE11#

SCK4/SCK6/
ET0_RX_ER/
RMII0_RX_ER

83 PB2 A10 TIOCC3/TCLKC/
PO26

CTS4#/RTS4#/CTS6#/
RTS6#/SS4#/SS6#/
ET0_RX_CLK/
REF50CK0

84 PB1 A9 MTIOC0C/MTIOC4C/
TIOCB3/TMCI0/PO25

TXD4/TXD6/SMOSI4/
SMOSI6/SSDA4/
SSDA6/ET0_ERXD0/
RMII0_RXD0

IRQ4-DS

85 P72 A19/CS2# ET0_MDC

86 P71 A18/CS1# ET0_MDIO

Table 1.8 List of Pin and Pin Functions (144-Pin LQFP) (3/5)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

144-Pin
LQFP

(MTU, GPT, TPU, 
TMR, PPG, RTC, 
CMTW, POE, CAC)

(ETHERC, SCIg, 
SCIh, RSPI, RIIC, 
CAN, USB, SSI)

(QSPI, SDHI, 
MMCIF, PDC)
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C8 PD5 D5[A5/D5] MTIC5W/MTIOC8C/
POE10#

MMC_CLK-B/
SDHI_CLK-B/
QSPCLK-B

IRQ5 AN113

C9 PE5 D13[A13/
D13]

MTIOC4C/MTIOC2B/
GTIOC0A-A

ET0_RX_CLK/
REF50CK0/
RSPCKB-B

IRQ5 AN103

C10 PE4 D12[A12/
D12]

MTIOC4D/MTIOC1A/
GTIOC1A-A/PO28

ET0_ERXD2/SSLB0-B AN102

D1 XCIN

D2 XCOUT

D3 MD/FINED

D4 VBATT

D5 P45 IRQ13-
DS

AN005

D6 P46 IRQ14-
DS

AN006

D7 PE6 D14[A14/
D14]

TIOC6C/GTIOC3B-E/
TIC1

MOSIB-B MMC_CD-B/
SDHI_CD-B

IRQ6 AN104

D8 PE7 D15[A15/
D15]

MTIOC6A/GTIOC3A-
E/TOC1

MISOB-B MMC_RES#-B/
SDHI_WP-B

IRQ7 AN105

D9 PA1 A1 MTIOC0B/MTCLKC/
MTIOC7B/GTIOC2A-
C/TIOCB0/PO17

SCK5/SSLA2-B/
ET0_WOL

IRQ11

D10 PA0 A0/BC0# MTIOC4A/MTIOC6D/
GTIOC0B-C/TIOCA0/
CACREF/PO16

SSLA1-B/
ET0_TX_EN/
RMII0_TXD_EN

E1 XTAL P37

E2 VSS

E3 RES#

E4 TRST# P34 MTIOC0A/TMCI3/
PO12/POE10#

SCK6/SCK0/
ET0_LINKSTA

IRQ4

E5 P41 IRQ9-DS AN001

E6 PA2 A2 MTIOC7A/GTIOC1A-
C/PO18

RXD5/SMISO5/
SSCL5/SSLA3-B

E7 PA6 A6 MTIC5V/MTCLKB/
GTETRG-C/TIOCA2/
TMCI3/PO22/POE10#

CTS5#/RTS5#/SS5#/
MOSIA-B/
ET0_EXOUT

E8 PA4 A4 MTIC5U/MTCLKA/
TIOCA1/TMRI0/PO20

TXD5/SMOSI5/
SSDA5/SSLA0-B/
ET0_MDC

IRQ5-DS

E9 PA5 A5 MTIOC6B/TIOCB1/
GTIOC0A-C/PO21

RSPCKA-B/
ET0_LINKSTA

E10 PA3 A3 MTIOC0D/MTCLKD/
TIOCD0/TCLKB/PO19

RXD5/SMISO5/
SSCL5/ET0_MDIO

IRQ6-DS

F1 EXTAL P36

F2 VCC

F3 UPSEL P35 NMI

F4 P32 MTIOC0C/TIOCC0/
TMO3/PO10/
RTCOUT/RTCIC2/
POE0#/POE10#

TXD6/TXD0/SMOSI6/
SMOSI0/SSDA6/
SSDA0/CTX0/
USB0_VBUSEN

IRQ2-DS

Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (2/4)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

100-Pin
TFLGA

(MTU, GPT, TPU, 
TMR, PPG, RTC, 
CMTW, POE, CAC)

(ETHERC, SCIg, 
SCIh, RSPI, RIIC, 
CAN, USB, SSI)

(QSPI, SDHI, 
MMCIF, PDC)
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RX71M Group 2. CPU

2. CPU
Figure 2.1 shows register set of the CPU.

Figure 2.1 Register Set of the CPU

Note 1. The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP), according to 
the value of the U bit in the PSW.

R15

R14

R13

R12

R11

R10

R9

R8

R7

R6

R5

R4

R3

R2

R1

R0  (SP)*1

General-purpose register

b31 b0

DSP instruction register

b71 b0

ACC0 (Accumulator 0)

ACC1 (Accumulator 1)

USP (User stack pointer)

ISP (Interrupt stack pointer)

INTB (Interrupt table register)

PC (Program counter)

PSW (Processor status word)

BPC (Backup PC)

BPSW (Backup PSW)

FINTV (Fast interrupt vector register)

FPSW (Floating-point status word)

Control register
b31 b0

 EXTB (Exception table register)
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RX71M Group 2. CPU

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

This CPU has the following ten control registers.

(1) Interrupt stack pointer (ISP) / 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).

(2) Exception table register (EXTB)

The exception table register (EXTB) specifies the address where the exception vector table starts. 

(3) Interrupt table register (INTB)

The interrupt table register (INTB) specifies the address where the interrupt vector table starts.

(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.

(9) Floating-point status word (FPSW)

The floating-point status word (FPSW) indicates the results of floating-point operations.

When an exception handling enable bit (Ej) enables the exception handling (Ej = 1), the exception cause can be identified 

by checking the corresponding Cj flag in the exception handling routine. If the exception handling is masked (Ej = 0), the 

occurrence of exception can be checked by reading the Fj flag at the end of a series of processing. Once the Fj flag has 

been set to 1, this value is retained until it is cleared to 0 by software (j = X, U, Z, O, or V).
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0008 79FFh ICU Software Configurable Interrupt A Select Register 255 SLIAR255 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7A00h ICU Software Configurable Interrupt Selection Write 
Protect Register

SLIPRCR 8 8 2 ICLK to 
1 PCLKA/B

2 ICLK ICUA

0008 7A01h ICU EXDMAC Start Interrupt Select Register SELEXDR 8 8 2 ICLK to 
1 PCLKA/B

2 ICLK ICUA

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

0008 8040h DA D/A Data Register 0 DADR0 16 16 2, 3 PCLKB 2 ICLK R12DA

0008 8042h DA D/A Data Register 1 DADR1 16 16 2, 3 PCLKB 2 ICLK R12DA

0008 8044h DA D/A Control Register DACR 8 8 2, 3 PCLKB 2 ICLK R12DA

0008 8045h DA DADRm Format Select Register DADPR 8 8 2, 3 PCLKB 2 ICLK R12DA

0008 8046h DA D/A A/D Synchronous Start Control Register DAADSCR 8 8 2, 3 PCLKB 2 ICLK R12DA

0008 8048h DA D/A Output Amplifier Control Register DAAMPCR 8 8 2, 3 PCLKB 2 ICLK R12DA

0008 8100h TPUA Timer Start Register TSTR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8101h TPUA Timer Synchronous Register TSYR 8 8 2, 3 PCLKB 2 ICLK TPUa

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

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

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

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

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

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

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

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

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

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

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

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

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

0008 8118h TPU0 Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa
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0008 821Bh TMR3 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMRb

0008 821Ch TMR2 Time Count Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMRb

0008 821Dh TMR3 Time Count Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMRb

0008 8280h CRC CRC Control Register CRCCR 8 8 2, 3 PCLKB 2 ICLK CRC

0008 8281h CRC CRC Data Input Register CRCDIR 8 8 2, 3 PCLKB 2 ICLK CRC

0008 8282h CRC CRC Data Output Register CRCDOR 16 16 2, 3 PCLKB 2 ICLK CRC

0008 8300h RIIC0 I2C Bus Control Register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8301h RIIC0 I2C Bus Control Register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8302h RIIC0 I2C Bus Mode Register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8303h RIIC0 I2C Bus Mode Register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8304h RIIC0 I2C Bus Mode Register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8305h RIIC0 I2C Bus Function Enable Register ICFER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8306h RIIC0 I2C Bus Status Enable Register ICSER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8307h RIIC0 I2C Bus Interrupt Enable Register ICIER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8308h RIIC0 I2C Bus Status Register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8309h RIIC0 I2C Bus Status Register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Ah RIIC0 Slave Address Register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Bh RIIC0 Slave Address Register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Ch RIIC0 Slave Address Register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Dh RIIC0 Slave Address Register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Eh RIIC0 Slave Address Register L2 SARL2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Fh RIIC0 Slave Address Register U2 SARU2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8310h RIIC0 I2C Bus Bit Rate Low Register ICBRL 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8311h RIIC0 I2C Bus Bit Rate High Register ICBRH 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8312h RIIC0 I2C Bus Transmit Data Register ICDRT 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8313h RIIC0 I2C Bus Receive Data Register ICDRR 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8340h RIIC2 I2C Bus Control Register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8341h RIIC2 I2C Bus Control Register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8342h RIIC2 I2C Bus Mode Register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8343h RIIC2 I2C Bus Mode Register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8344h RIIC2 I2C Bus Mode Register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8345h RIIC2 I2C Bus Function Enable Register ICFER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8346h RIIC2 I2C Bus Status Enable Register ICSER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8347h RIIC2 I2C Bus Interrupt Enable Register ICIER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8348h RIIC2 I2C Bus Status Register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8349h RIIC2 I2C Bus Status Register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Ah RIIC2 Slave Address Register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Bh RIIC2 Slave Address Register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Ch RIIC2 Slave Address Register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Dh RIIC2 Slave Address Register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Eh RIIC2 Slave Address Register L2 SARL2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Fh RIIC2 Slave Address Register U2 SARU2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8350h RIIC2 I2C Bus Bit Rate Low Register ICBRL 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8351h RIIC2 I2C Bus Bit Rate High Register ICBRH 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8352h RIIC2 I2C Bus Transmit Data Register ICDRT 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8353h RIIC2 I2C Bus Receive Data Register ICDRR 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8500h MMCIF Command Setting Register CECMDSET 32 32 2, 3 PCLKB 2 ICLK MMCIF

0008 8508h MMCIF Argument Register CEARG 32 32 2, 3 PCLKB 2 ICLK MMCIF

0008 850Ch MMCIF CMD12 Argument Register CEARGCMD
12

32 32 2, 3 PCLKB 2 ICLK MMCIF
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0008 B323h SCI12 Control Register 2 CR2 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B324h SCI12 Control Register 3 CR3 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B325h SCI12 Port Control Register PCR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B326h SCI12 Interrupt Control Register ICR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B327h SCI12 Status Register STR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B328h SCI12 Status Clear Register STCR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B329h SCI12 Control Field 0 Data Register CF0DR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Ah SCI12 Control Field 0 Compare Enable Register CF0CR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Bh SCI12 Control Field 0 Receive Data Register CF0RR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Ch SCI12 Primary Control Field 1 Data Register PCF1DR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Dh SCI12 Secondary Control Field 1 Data Register SCF1DR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Eh SCI12 Control Field 1 Compare Enable Register CF1CR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Fh SCI12 Control Field 1 Receive Data Register CF1RR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B330h SCI12 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B331h SCI12 Timer Mode Register TMR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B332h SCI12 Timer Prescaler Register TPRE 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B333h SCI12 Timer Count Register TCNT 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 C000h PORT0 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C001h PORT1 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C002h PORT2 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C003h PORT3 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C004h PORT4 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C005h PORT5 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C006h PORT6 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C007h PORT7 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C008h PORT8 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C009h PORT9 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C00Ah PORTA Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C00Bh PORTB Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C00Ch PORTC Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C00Dh PORTD Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C00Eh PORTE Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C00Fh PORTF Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C010h PORTG Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C012h PORTJ Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C020h PORT0 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C021h PORT1 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C022h PORT2 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C023h PORT3 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C024h PORT4 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C025h PORT5 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C026h PORT6 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C027h PORT7 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C028h PORT8 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C029h PORT9 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C02Ah PORTA Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C02Bh PORTB Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C02Ch PORTC Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C02Dh PORTD Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C02Eh PORTE Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports
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0008 C414h RTC Binary Counter 2 Alarm Register BCNT2AR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C416h RTC Day-of-Week Alarm Register RWKAR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C416h RTC Binary Counter 3 Alarm Register BCNT3AR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C418h RTC Date Alarm Register RDAYAR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C418h RTC Binary Counter 0 Alarm Enable Register BCNT0AER 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C41Ah RTC Month Alarm Register RMONAR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C41Ah RTC Binary Counter 1 Alarm Enable Register BCNT1AER 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C41Ch RTC Year Alarm Register RYRAR 16 16 2, 3 PCLKB 2 ICLK RTCd

0008 C41Ch RTC Binary Counter 2 Alarm Enable Register BCNT2AER 16 16 2, 3 PCLKB 2 ICLK RTCd

0008 C41Eh RTC Year Alarm Enable Register RYRAREN 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C41Eh RTC Binary Counter 3 Alarm Enable Register BCNT3AER 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C422h RTC RTC Control Register 1 RCR1 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C424h RTC RTC Control Register 2 RCR2 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C426h RTC RTC Control Register 3 RCR3 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C428h RTC RTC Control Register 4 RCR4 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C42Ah RTC Frequency Register H RFRH 16 16 2, 3 PCLKB 2 ICLK RTCd

0008 C42Ch RTC Frequency Register L RFRL 16 16 2, 3 PCLKB 2 ICLK RTCd

0008 C42Eh RTC Time Error Adjustment Register RADJ 8 8 2, 3 PCLKB 2 ICLK RTCd

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

0008 C4C0h POE3 Input Level Control/Status Register 1 ICSR1 16 16 2, 3 PCLKB 2 ICLK POE3

0008 C4C2h POE3 Output Level Control/Status Register 1 OCSR1 16 16 2, 3 PCLKB 2 ICLK POE3
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000C 03D0h ETHER
C1

Transmit Retry Over Counter Register TROCR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 03D4h ETHER
C1

Late Collision Detect Counter Register CDCR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 03D8h ETHER
C1

Lost Carrier Counter Register LCCR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 03DCh ETHER
C1

Carrier Not Detect Counter Register CNDCR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 03E4h ETHER
C1

CRC Error Frame Receive Counter Register CEFCR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 03E8h ETHER
C1

Frame Receive Error Counter Register FRECR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 03ECh ETHER
C1

Too-Short Frame Receive Counter Register TSFRCR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 03F0h ETHER
C1

Too-Long Frame Receive Counter Register TLFRCR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 03F4h ETHER
C1

Received Alignment Error Frame Counter Register RFCR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 03F8h ETHER
C1

Multicast Address Frame Receive Counter Register MAFCR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0400h PTPED
MAC

EDMAC Mode Register EDMR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0408h PTPED
MAC

EDMAC Transmit Request Register EDTRR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0410h PTPED
MAC

EDMAC Receive Request Register EDRRR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0418h PTPED
MAC

Transmit Descriptor List Start Address Register TDLAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0420h PTPED
MAC

Receive Descriptor List Start Address Register RDLAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0428h PTPED
MAC

PTP/EDMAC Status Register EESR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0430h PTPED
MAC

PTP/EDMAC Status Interrupt Enable Register EESIPR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0440h PTPED
MAC

Missed-Frame Counter Register RMFCR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0448h PTPED
MAC

Transmit FIFO Threshold Register TFTR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0450h PTPED
MAC

FIFO Depth Register FDR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0458h PTPED
MAC

Receive Method Control Register RMCR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0464h PTPED
MAC

Transmit FIFO Underflow Counter TFUCR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0468h PTPED
MAC

Receive FIFO Overflow Counter RFOCR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0470h PTPED
MAC

Flow Control Start FIFO Threshold Setting Register FCFTR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0478h PTPED
MAC

Receive Data Padding Insert Register RPADIR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 047Ch PTPED
MAC

Transmit Interrupt Setting Register TRIMD 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 04C8h PTPED
MAC

Receive Buffer Write Address Register RBWAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 04CCh PTPED
MAC

Receive Descriptor Fetch Address Register RDFAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 04D4h PTPED
MAC

Transmit Buffer Read Address Register TBRAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 04D8h PTPED
MAC

Transmit Descriptor Fetch Address Register TDFAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0500h EPTPC PTP Reset Register PTRSTR 32 32 3, 4 PCLKA 2, 3 ICLK EPTPCa

000C 0504h EPTPC STCA Clock Select Register STCSELR 32 32 3, 4 PCLKA 2, 3 ICLK EPTPCa

000C 1200h MTU3 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a
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000C 1406h MTU2 Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1408h MTU2 Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 140Ah MTU2 Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 140Ch MTU2 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1600h MTU8 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1601h MTU8 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1602h MTU8 Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1603h MTU8 Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1604h MTU8 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1606h MTU8 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1608h MTU8 Timer Counter TCNT 32 32 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 160Ch MTU8 Timer General Register A TGRA 32 32 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1610h MTU8 Timer General Register B TGRB 32 32 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1614h MTU8 Timer General Register C TGRC 32 32 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1618h MTU8 Timer General Register D TGRD 32 32 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A00h MTU6 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A01h MTU7 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A02h MTU6 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A03h MTU7 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A04h MTU6 Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A05h MTU6 Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A06h MTU7 Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A07h MTU7 Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A08h MTU6 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A09h MTU7 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A0Ah MTU Timer Output Master Enable Register B TOERB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A0Eh MTU Timer Output Control Register 1B TOCR1B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A0Fh MTU Timer Output Control Register 2B TOCR2B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A10h MTU6 Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A12h MTU7 Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A14h MTU Timer Cycle Data Register B TCDRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A16h MTU Timer Dead Time Data Register B TDDRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A18h MTU6 Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A1Ah MTU6 Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A1Ch MTU7 Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A1Eh MTU7 Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A20h MTU Timer Subcounter B TCNTSB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A22h MTU Timer Cycle Buffer Register B TCBRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A24h MTU6 Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A26h MTU6 Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A28h MTU7 Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A2Ah MTU7 Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A2Ch MTU6 Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A2Dh MTU7 Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A30h MTU Timer Interrupt Skipping Set Register 1B TITCR1B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A31h MTU Timer Interrupt Skipping Counter 1B TITCNT1B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A32h MTU Timer Buffer Transfer Set Register B TBTERB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A34h MTU Timer Dead Time Enable Register B TDERB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A36h MTU Timer Output Level Buffer Register B TOLBRB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A38h MTU6 Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a
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000C 2228h GPT2 A/D Converter Start Request Timing Double-Buffer 
Register A

GTADTDBRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 222Ch GPT2 A/D Converter Start Request Timing Register B GTADTRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 222Eh GPT2 A/D Converter Start Request Timing Buffer Register B GTADTBRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2230h GPT2 A/D Converter Start Request Timing Double-Buffer 
Register B

GTADTDBRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2234h GPT2 General PWM Timer Output Negate Control Register GTONCR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2236h GPT2 General PWM Timer Dead Time Control Register GTDTCR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2238h GPT2 General PWM Timer Dead Time Value Register U GTDVU 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 223Ah GPT2 General PWM Timer Dead Time Value Register D GTDVD 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 223Ch GPT2 General PWM Timer Dead Time Buffer Register U GTDBU 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 223Eh GPT2 General PWM Timer Dead Time Buffer Register D GTDBD 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2240h GPT2 General PWM Timer Output Protection Function 
Status Register

GTSOS 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2242h GPT2 General PWM Timer Output Protection Function 
Temporary Release Register

GTSOTR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2280h GPT3 General PWM Timer I/O Control Register GTIOR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2282h GPT3 General PWM Timer Interrupt Output Setting Register GTINTAD 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2284h GPT3 General PWM Timer Control Register GTCR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2286h GPT3 General PWM Timer Buffer Enable Register GTBER 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2288h GPT3 General PWM Timer Count Direction Register GTUDC 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 228Ah GPT3 General PWM Timer Interrupt and A/D Converter 
Start Request Skipping Setting Register

GTITC 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 228Ch GPT3 General PWM Timer Status Register GTST 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 228Eh GPT3 General PWM Timer Counter GTCNT 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2290h GPT3 General PWM Timer Compare Capture Register A GTCCRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2292h GPT3 General PWM Timer Compare Capture Register B GTCCRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2294h GPT3 General PWM Timer Compare Capture Register C GTCCRC 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2296h GPT3 General PWM Timer Compare Capture Register D GTCCRD 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2298h GPT3 General PWM Timer Compare Capture Register E GTCCRE 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 229Ah GPT3 General PWM Timer Compare Capture Register F GTCCRF 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 229Ch GPT3 General PWM Timer Cycle Setting Register GTPR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 229Eh GPT3 General PWM Timer Cycle Setting Buffer Register GTPBR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22A0h GPT3 General PWM Timer Cycle Setting Double-Buffer 
Register

GTPDBR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22A4h GPT3 A/D Converter Start Request Timing Register A GTADTRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22A6h GPT3 A/D Converter Start Request Timing Buffer Register A GTADTBRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22A8h GPT3 A/D Converter Start Request Timing Double-Buffer 
Register A

GTADTDBRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22ACh GPT3 A/D Converter Start Request Timing Register B GTADTRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22AEh GPT3 A/D Converter Start Request Timing Buffer Register B GTADTBRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22B0h GPT3 A/D Converter Start Request Timing Double-Buffer 
Register B

GTADTDBRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22B4h GPT3 General PWM Timer Output Negate Control Register GTONCR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22B6h GPT3 General PWM Timer Dead Time Control Register GTDTCR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22B8h GPT3 General PWM Timer Dead Time Value Register U GTDVU 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22BAh GPT3 General PWM Timer Dead Time Value Register D GTDVD 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22BCh GPT3 General PWM Timer Dead Time Buffer Register U GTDBU 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22BEh GPT3 General PWM Timer Dead Time Buffer Register D GTDBD 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22C0h GPT3 General PWM Timer Output Protection Function 
Status Register

GTSOS 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 22C2h GPT3 General PWM Timer Output Protection Function 
Temporary Release Register

GTSOTR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 4000h EPTPC MINT Interrupt Source Status Register MIESR 32 32 5, 6 PCLKA 2, 3 ICLK EPTPCa
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000D 0456h USBA USB Request Value Register USBVAL 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0458h USBA USB Request Index Register USBINDX 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 045Ah USBA USB Request Length Register USBLENG 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 045Ch USBA DCP Configuration Register DCPCFG 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 045Eh USBA DCP Maximum Packet Size Register DCPMAXP 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0460h USBA DCP Control Register DCPCTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0464h USBA Pipe Window Select Register PIPESEL 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0468h USBA Pipe Configuration Register PIPECFG 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 046Ah USBA Pipe Buffer Register PIPEBUF 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 046Ch USBA Pipe Maximum Packet Size Register PIPEMAXP 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 046Eh USBA Pipe Cycle Control Register PIPEPERI 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa
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Figure 5.4 EXTAL External Clock Input Timing

Note 1. When using a main clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation 
provided by the manufacturer for the oscillation stabilization time.

Note 2. The number of cycles selected by the value of the MOSCWTCR.MSTS[7:0] bits determines the main-clock oscillation 
stabilization wait time in accord with the formula below.
tMAINOSCWT = [(MSTS[7:0] bits × 32) + 10] / fLOCO

Figure 5.5 Main Clock Oscillation Start Timing

Table 5.12 EXTAL Clock Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

EXTAL external clock input cycle time tEXcyc 41.66 — — ns Figure 5.4

EXTAL external clock input high pulse width tEXH 15.83 — — ns

EXTAL external clock input low pulse width tEXL 15.83 — — ns

EXTAL external clock rising time tEXr — — 5 ns

EXTAL external clock falling time tEXf — — 5 ns

Table 5.13 Main Clock Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

Main clock oscillation frequency fMAIN 8 — 24 MHz

Main clock oscillator stabilization time (crystal) tMAINOSC — — —*1 ms Figure 5.5

Main clock oscillation stabilization wait time (crystal) tMAINOSCWT — — —*2 ms

tEXH

tEXcyc

EXTAL external clock input VCC × 0.5

tEXL

tEXr tEXf

Main clock oscillator output

MOSCCR.MOSTP

tMAINOSC

Main clock

tMAINOSCWT

OSCOVFSR.MOOVF
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Figure 5.13 Deep Software Standby Mode Cancellation Timing

Table 5.19 Timing of Recovery from Low Power Consumption Modes (2)
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
Ta = Topr

Item Symbol min typ max Unit
Test 

Conditions

Recovery time after cancellation of deep software standby mode tDSBY — — 0.9 ms Figure 5.13

Wait time after cancellation of deep software standby mode tDSBYWT 31 — 32 tLcyc

Oscillator

IRQ

Internal reset
(Low is valid)

Reset exception handling start

Deep software standby mode

Deep software standby reset
(Low is valid)

tDSBY

tDSBYWT
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5.3.5 Bus Timing

Table 5.21 Bus Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
ICLK = 8 to 240 MHz, PCLKA = 8 to 120 MHz, PCLKB = BCLK = SDCLK = 8 to 60 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit Test Conditions

Address delay time tAD — 12.5 ns Figure 5.16 to 
Figure 5.21

Byte control delay time tBCD — 12.5 ns

CS# delay time tCSD — 12.5 ns

ALE delay time tALED — 12.5 ns

RD# delay time tRSD — 12.5 ns

Read data setup time tRDS 12.5 — ns

Read data hold time tRDH 0 — ns

WR# delay time tWRD — 12.5 ns

Write data delay time tWDD — 12.5 ns

Write data hold time tWDH 0 — ns

WAIT# setup time tWTS 12.5 — ns Figure 5.22

WAIT# hold time tWTH 0 — ns

Address delay time 2 (SDRAM) tAD2 1 12.5 ns Figure 5.23

CS# delay time 2 (SDRAM) tCSD2 1 12.5 ns

DQM delay time (SDRAM) tDQMD 1 12.5 ns

CKE delay time (SDRAM) tCKED 1 12.5 ns

Read data setup time 2 (SDRAM) tRDS2 10 — ns

Read data hold time 2 (SDRAM) tRDH2 0 — ns

Write data delay time 2 (SDRAM) tWDD2 — 12.5 ns

Write data hold time 2 (SDRAM) tWDH2 1 — ns

WE# delay time (SDRAM) tWED 1 12.5 ns

RAS# delay time (SDRAM) tRASD 1 12.5 ns

CAS# delay time (SDRAM) tCASD 1 12.5 ns
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Note 1. RMII_TXD_EN, RMII_TXD1, RMII_TXD0
Note 2. RMII_CRS_DV, RMII_RXD1, RMII_RXD0, RMII_RX_ER

Table 5.40 ETHERC Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit
Test 

Conditions

ETHERC 
(RMII)

REF50CK cycle time Tck 20 — ns Figure 5.62 to 
Figure 5.64

REF50CK frequency Typ. 50 MHz — — 50 + 100ppm MHz

REF50CK duty — 35 65 %

REF50CK rise/fall time Tckr/ckf 0.5 3.5 ns

RMII_xxxx*1 output delay time Tco 2.5 15.0 ns

RMII_xxxx*2 setup time Tsu 3 — ns

RMII_xxxx*2 hold time Thd 1 — ns

RMII_xxxx*1, *2 rise/fall time Tr/Tf 0.5 5 ns

ET_WOL output delay time tWOLd 1 23.5 ns Figure 5.66

ETHERC 
(MII)

ET_TX_CLK cycle time tTcyc 40 — ns —

ET_TX_EN output delay time tTENd 1 20 ns Figure 5.67

ET_ETXD0 to ET_ETXD3 output delay time tMTDd 1 20 ns

ET_CRS setup time tCRSs 10 — ns

ET_CRS hold time tCRSh 10 — ns

ET_COL setup time tCOLs 10 — ns Figure 5.68

ET_COL hold time tCOLh 10 — ns

ET_RX_CLK cycle time tTRcyc 40 — ns —

ET_RX_DV setup time tRDVs 10 — ns Figure 5.69

ET_RX_DV hold time tRDVh 10 — ns

ET_ERXD0 to ET_ERXD3 setup time tMRDs 10 — ns

ET_ERXD0 to ET_ERXD3 hold time tMRDh 10 — ns

ET_RX_ER setup time tRERs 10 — ns Figure 5.70

ET_RX_ER hold time tRESh 10 — ns

ET_WOL output delay time tWOLd 1 23.5 ns Figure 5.71


