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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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Figure 1.1 How to Read the Product Part Number

R 5 F 5 6 4 M L C D F C

Package type, number of pins, and pin pitch
FC: LFQFP/176/0.50
BG: LFBGA/176/0.80
LC: TFLGA/177/0.50
FB: LFQFP/144/0.50
LK: TFLGA/145/0.50
FP: LFQFP/100/0.50
LJ: TFLGA/100/0.65

D: Operating peripheral temperature: –40 to +85°C
G: Operating peripheral temperature: –40 to +105°C 

                                                       (in planning)

D: Encryption module not included, SDHI module included
H: Encryption module included, SDHI module included
C: Encryption module not included, SDHI module not 

included
G: Encryption module included, SDHI module not included

Code flash memory, RAM, and data flash memory capacity
L: 4 Mbytes/512 Kbytes/64 Kbytes
J: 3 Mbyte/512 Kbytes/64 Kbytes
G: 2.5 Mbytes/512 Kbytes/64 Kbytes
F: 2 Mbytes/512 Kbytes/64 Kbytes

Group name
4M: RX64M Group

Series name
RX600 Series

Type of memory
F: Flash memory version

Renesas MCU

Renesas semiconductor product
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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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Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (1/5)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

145-Pin
TFLGA

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

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

(QSPI, SDHI, 
MMCIF, PDC)

A1 AVSS0

A2 P07 IRQ15 ADTRG0#

A3 P40 IRQ8-DS AN000

A4 P42 IRQ10-
DS

AN002

A5 P45 IRQ13-
DS

AN005

A6 P90 A16 TXD7/SMOSI7/SSDA7 AN114

A7 P92 A18 POE4# RXD7/SMISO7/SSCL7 AN116

A8 PD2 D2[A2/D2] MTIOC4D/
GTIOC0B-E/TIC2

CRX0 MMC_D2-B/
SDHI_D2-B/
QIO2-B

IRQ2 AN110

A9 PD6 D6[A6/D6] MTIC5V/MTIOC8A/
POE4#

MMC_D0-B/
SDHI_D0-B/
QIO0-B/
QMO-B

IRQ6 AN106

A10 VSS

A11 P62 CS2#/RAS#

A12 PE1 D9[A9/D9] MTIOC4C/MTIOC3B/
GTIOC1B-A/PO18

TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12

MMC_D5-B ANEX1

A13 PE3 D11[A11/D11] MTIOC4B/
GTIOC2A-A/PO26/
POE8#/TOC3

CTS12#/RTS12#/
SS12#/ET0_ERXD3/

MMC_D7-B AN101

B1 AVCC1

B2 AVCC0

B3 P05 IRQ13 DA1

B4 VREFL0

B5 P43 IRQ11-DS AN003

B6 P47 IRQ15-
DS

AN007

B7 P91 A17 SCK7 AN115

B8 PD0 D0[A0/D0] GTIOC1B-E/POE4# IRQ0 AN108

B9 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/
SDHI_CMD-B/
QSSL-B

IRQ4 AN112

B10 VCC

B11 P61 CS1#/SDCS#

B12 PE2 D10[A10/D10] MTIOC4A/
GTIOC0B-A/PO23/
TIC3

RXD12/SMISO12/
SSCL12/RXDX12/

MMC_D6-B IRQ7-DS AN100

B13 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/
GTIOC1A-A/PO28

ET0_ERXD2 AN102

C1 AVSS1

C2 P02 TMCI1 SCK6 IRQ10 AN120

C3 VREFH0

C4 P41 IRQ9-DS AN001

C5 P46 IRQ14-
DS

AN006

C6 VSS

C7 PD1 D1[A1/D1] MTIOC4B/
GTIOC1A-E/POE0#

CTX0 IRQ1 AN109

C8 PD3 D3[A3/D3] MTIOC8D/
GTIOC0A-E/POE8#/
TOC2

MMC_D3-B/
SDHI_D3-B/
QIO3-B

IRQ3 AN111
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C9 PD7 D7[A7/D7] MTIC5U/POE0# MMC_D1-B/
SDHI_D1-B/
QIO1-B/QMI-B

IRQ7 AN107

C10 P63 CS3#/CAS#

C11 PE0 D8[A8/D8] MTIOC3D/
GTIOC2B-A

SCK12 MMC_D4-B ANEX0

C12 P70 SDCLK

C13 VSS

D1 P00 TMRI0 TXD6/SMOSI6/SSDA6 IRQ8 AN118

D2 PF5 IRQ4

D3 P03 IRQ11 DA0

D4 P01 TMCI0 RXD6/SMISO6/SSCL6 IRQ9 AN119

D5 VCC

D6 P93 A19 POE0# CTS7#/RTS7#/SS7# AN117

D7 PD5 D5[A5/D5] MTIC5W/MTIOC8C/
POE10#

MMC_CLK-B/
SDHI_CLK-B/
QSPCLK-B

IRQ5 AN113

D8 P60 CS0#

D9 P64 CS4#/WE#

D10 PE7 D15[A15/D15] MTIOC6A/
GTIOC3A-E/TOC1

MMC_RES#-B/
SDHI_WP-B

IRQ7 AN105

D11 VCC

D12 PE5 D13[A13/D13] MTIOC4C/MTIOC2B/
GTIOC0A-A

ET0_RX_CLK/
REF50CK0

IRQ5 AN103

D13 PE6 D14[A14/D14] MTIOC6C/GTIOC3B-
E/TIC1

MMC_CD-B/
SDHI_CD-B

IRQ6 AN104

E1 VSS

E2 VCL

E3 PJ5 POE8# CTS2#/RTS2#/SS2#

E4 EMLE

E5 P44 IRQ12-
DS

AN004

E10 PA0 A0/BC0# MTIOC4A/MTIOC6D/
GTIOC0B-C/TIOCA0/
CACREF/PO16

SSLA1-B/
ET0_TX_EN/
RMII0_TXD_EN

E11 P66 CS6#/DQM0 MTIOC7D/
GTIOC2B-C

CTX2

E12 P65 CS5#/CKE

E13 P67 CS7#/DQM1 MTIOC7C/
GTIOC1B-C

CRX2 IRQ15

F1 XCIN

F2 XCOUT

F3 PJ3 EDACK1 MTIOC3C ET0_EXOUT/CTS6#/
RTS6#/CTS0#/RTS0#/
SS6#/SS0#

F4 VBATT

F10 PA3 A3 MTIOC0D/MTCLKD/
TIOCD0/TCLKB/PO19

RXD5/SMISO5/
SSCL5/ET0_MDIO

IRQ6-DS

F11 VSS

F12 PA1 A1 MTIOC0B/MTCLKC/
MTIOC7B/
GTIOC2A-C/TIOCB0/
PO17

SCK5/SSLA2-B/
ET0_WOL

IRQ11

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (2/5)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

145-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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F13 PA2 A2 MTIOC7A/
GTIOC1A-C/PO18

RXD5/SMISO5/
SSCL5/SSLA3-B

G1 XTAL P37

G2 RES

G3 MD/FINED

G4 BSCANP

G10 PA5 A5 MTIOC6B/TIOCB1/
GTIOC0A-C/PO21

RSPCKA-B/
ET0_LINKSTA

G11 PA6 A6 MTIC5V/MTCLKB/
GTETRG-C/TIOCA2/
TMCI3/PO22/POE10#

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

G12 VCC

G13 PA4 A4 MTIC5U/MTCLKA/
TIOCA1/TMRI0/PO20

TXD5/SMOSI5/
SSDA5/SSLA0-B/
ET0_MDC

IRQ5-DS

H1 EXTAL P36

H2 VCC

H3 VSS

H4 UPSEL P35 NMI

H10 P72 A19/CS2# ET0_MDC

H11 P71 A18/CS1# ET0_MDIO

H12 PB0 A8 MTIC5W/TIOCA3/
PO24

RXD4/RXD6/SMISO4/
SMISO6/SSCL4/
SSCL6/ET0_ERXD1/
RMII0_RXD1

IRQ12

H13 PA7 A7 TIOCB2/PO23 MISOA-B/ET0_WOL

J1 TRST# P34 MTIOC0A/TMCI3/
PO12/POE10#

SCK6/SCK0/
ET0_LINKSTA

IRQ4

J2 P33 EDREQ1 MTIOC0D/TIOCD0/
TMRI3/PO11/POE4#/
POE11#

RXD6/RXD0/SMISO6/
SMISO0/SSCL6/
SSCL0/CRX0

PCKO IRQ3-DS

J3 P32 MTIOC0C/TIOCC0/
TMO3/PO10/
RTCOUT/RTCIC2/
POE0#/POE10#

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

VSYNC IRQ2-DS

J4 TDI P30 MTIOC4B/TMRI3/
PO8/RTCIC0/POE8#

RXD1/SMISO1/SSCL1 IRQ0-DS

J10 PB3 A11 MTIOC0A/MTIOC4A/
TIOCD3/TCLKD/
TMO0/PO27/POE11#

SCK4/SCK6/
ET0_RX_ER/
RMII0_RX_ER

J11 PB4 A12 TIOCA4/PO28 CTS9#/ET0_TX_EN/
RMII0_TXD_EN

J12 PB2 A10 TIOCC3/TCLKC/
PO26

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

J13 PB1 A9 MTIOC0C/MTIOC4C/
TIOCB3/TMCI0/PO25

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

IRQ4-DS

K1 TCK P27 CS7# MTIOC2B/TMCI3/PO7 SCK1

K2 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1

K3 TMS P31 MTIOC4D/TMCI2/
PO9/RTCIC1

CTS1#/RTS1#/SS1# IRQ1-DS

K4 P15 MTIOC0B/MTCLKB/
GTETRG-B/TIOCB2/
TCLKB/TMCI2/PO13

RXD1/SCK3/SMISO1/
SSCL1/CRX1-DS/
SSIWS1

PIXD0 IRQ5

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (3/5)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

145-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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57 PB3 A11 MTIOC0A/MTIOC4A/
TIOCD3/TCLKD/
TMO0/PO27/POE11#

SCK6/ET0_RX_ER/
RMII0_RX_ER

58 PB2 A10 TIOCC3/TCLKC/
PO26

CTS6#/RTS6#SS6#/
ET0_RX_CLK/
REF50CK0

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

TXD6/SMOSI6/
SSDA6/ET0_ERXD0/
RMII0_RXD0

IRQ4-DS

60 VCC

61 PB0 A8 MTIC5W/TIOCA3/
PO24

RXD6/SMISO6/
SSCL6/ET0_ERXD1/
RMII0_RXD1

IRQ12

62 VSS

63 PA7 A7 TIOCB2/PO23 MISOA-B/ET0_WOL

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

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

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

RSPCKA-B/
ET0_LINKSTA

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

TXD5/SMOSI5/
SSDA5/SSLA0-B/
ET0_MDC

IRQ5-DS

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

RXD5/SMISO5/
SSCL5/ET0_MDIO

IRQ6-DS

68 PA2 A2 MTIOC7A/
GTIOC1A-C/PO18

RXD5/SMISO5/
SSCL5/SSLA3-B

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

SCK5/SSLA2-B/
ET0_WOL

IRQ11

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

SSLA1-B/
ET0_TX_EN/
RMII0_TXD_EN

71 PE7 D15[A15/D15] MTIOC6A/
GTIOC3A-E/TOC1

MMC_RES#-B/
SDHI_WP-B

IRQ7 AN105

72 PE6 D14[A14/D14] MTIOC6C/GTIOC3B-
E/TIC1

MMC_CD-B/
SDHI_CD-B

IRQ6 AN104

73 PE5 D13[A13/D13] MTIOC4C/MTIOC2B/
GTIOC0A-A

ET0_RX_CLK/
REF50CK0

IRQ5 AN103

74 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/
GTIOC1A-A/PO28

ET0_ERXD2 AN102

75 PE3 D11[A11/D11] MTIOC4B/
GTIOC2A-A/PO26/
POE8#/TOC3

CTS12#/RTS12#/
SS12#/ET0_ERXD3

MMC_D7-B AN101

76 PE2 D10[A10/D10] MTIOC4A/
GTIOC0B-A/PO23/
TIC3

RXD12/SMISO12/
SSCL12/RXDX12

MMC_D6-B IRQ7-DS AN100

77 PE1 D9[A9/D9] MTIOC4C/MTIOC3B/
GTIOC1B-A/PO18

TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12

MMC_D5-B ANEX1

78 PE0 D8[A8/D8] MTIOC3D/
GTIOC2B-A

SCK12 MMC_D4-B ANEX0

79 PD7 D7[A7/D7] MTIC5U/POE0# MMC_D1-B/
SDHI_D1-B/
QIO1-B/
QMI-B

IRQ7 AN107

80 PD6 D6[A6/D6] MTIC5V/MTIOC8A/
POE4#

MMC_D0-B/
SDHI_D0-B/
QIO0-B/
QMO-B

IRQ6 AN106

Table 1.10 List of Pin and Pin Functions (100-Pin LFQFP) (3/4)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

100-Pin
LFQFP

(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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RX64M Group 3. Address Space

3. Address Space

3.1 Address Space

This MCU has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is, 

linear access to an address space of up to 4 Gbytes is possible, and this contains both program and data areas.

Figure 3.1 shows the memory maps in the respective operating modes. Accessible areas will differ according to the 

operating mode and states of control bits.

Figure 3.1 Memory Map in Each Operating Mode
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On-chip RAM

External address space
(CS area)

Reserved area*3

External address space

On-chip RAM

On-chip ROM (program ROM)
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Peripheral I/O register

007F 0000h

007F 8000h

007F 9000h

007F E000h

0080 0000h

Reserved area*3
FF00 0000h

On-chip ROM (FCU firmware)
(read only)*4

FEFF F000h

Peripheral I/O registers
Standby RAM000A 4000h

Peripheral I/O registers000A 6000h

Peripheral I/O registers
Standby RAM000A 4000h

Peripheral I/O registers000A 6000h

Peripheral I/O registers
Standby RAM000A 4000h

Peripheral I/O registers000A 6000h

Note 1. The address space in boot mode and user boot mode/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 3. Reserved areas should not be accessed.
Note 4. The FCU-RAM and the on-chip ROM (FCU firmware) are reserved in products that do not include the FCU-RAM. For 

details on the FCU, see section 63, Flash Memory, in the RX64M Group User’s Manual: Hardware.

Code 
Flash 
Memory 
Capacity Address

Data 
Flash 
Memory 
Capacity Address 

RAM
Capacity Address

4 Mbytes FFC0 0000h to FFFF FFFFh 64 Kbytes 0010 0000h to 0010 FFFFh 512 
Kbytes

0000 0000h to 0007 FFFFh

3 Mbytes FFD0 0000h to FFFF FFFFh

2.5 Mbytes FFD8 0000h to FFFF FFFFh

2 Mbytes FFE0 0000h to FFFF FFFFh

*2 *2 *2
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0008 79ECh ICU Software Configurable Interrupt A Source Select 
Register 236

SLIAR236 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79EDh ICU Software Configurable Interrupt A Source Select 
Register 237

SLIAR237 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79EEh ICU Software Configurable Interrupt A Source Select 
Register 238

SLIAR238 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79EFh ICU Software Configurable Interrupt A Source Select 
Register 239

SLIAR239 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F0h ICU Software Configurable Interrupt A Source Select 
Register 240

SLIAR240 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F1h ICU Software Configurable Interrupt A Source Select 
Register 241

SLIAR241 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F2h ICU Software Configurable Interrupt A Source Select 
Register 242

SLIAR242 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F3h ICU Software Configurable Interrupt A Source Select 
Register 243

SLIAR243 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F4h ICU Software Configurable Interrupt A Source Select 
Register 244

SLIAR244 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F5h ICU Software Configurable Interrupt A Source Select 
Register 245

SLIAR245 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F6h ICU Software Configurable Interrupt A Source Select 
Register 246

SLIAR246 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F7h ICU Software Configurable Interrupt A Source Select 
Register 247

SLIAR247 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F8h ICU Software Configurable Interrupt A Source Select 
Register 248

SLIAR248 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F9h ICU Software Configurable Interrupt A Source Select 
Register 249

SLIAR249 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79FAh ICU Software Configurable Interrupt A Source Select 
Register 250

SLIAR250 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79FBh ICU Software Configurable Interrupt A Source Select 
Register 251

SLIAR251 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79FCh ICU Software Configurable Interrupt A Source Select 
Register 252

SLIAR252 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79FDh ICU Software Configurable Interrupt A Source Select 
Register 253

SLIAR253 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79FEh ICU Software Configurable Interrupt A Source Select 
Register 254

SLIAR254 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79FFh ICU Software Configurable Interrupt A Source Select 
Register 255

SLIAR255 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7A00h ICU Software Configurable Interrupt Source Select 
Register Write Protect Register

SLIPRCR 8 8 2 ICLK to 
1 PCLKA/B

2 ICLK ICUA

0008 7A01h ICU EXDMAC Trigger 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

Table 4.1 List of I/O Registers (Address Order) (13 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK



R01DS0173EJ0110 Rev.1.10 Page 86 of 228
Oct 24, 2016

RX64M Group 4. I/O Registers

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

0008 8156h TPU4 Timer Counter TCNT 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 8158h TPU4 Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 815Ah TPU4 Timer General Register B TGRB 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 8160h TPU5 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8161h TPU5 Timer Mode Register TMDR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8162h TPU5 Timer I/O Control Register TIOR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8164h TPU5 Timer Interrupt Enable Register TIER 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8165h TPU5 Timer Status Register TSR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8166h TPU5 Timer Counter TCNT 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 8168h TPU5 Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 816Ah TPU5 Timer General Register B TGRB 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 81E6h PPG0 PPG Output Control Register PCR 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81E7h PPG0 PPG Output Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81E8h PPG0 Next Data Enable Registers H NDERH 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81E9h PPG0 Next Data Enable Registers L NDERL 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81EAh PPG0 Output Data Registers H PODRH 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81EBh PPG0 Output Data Registers L PODRL 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81ECh PPG0 Next Data Registers H*1 NDRH 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81EDh PPG0 Next Data Registers L*2 NDRL 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81EEh PPG0 Next Data Registers H*1 NDRH2 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81EFh PPG0 Next Data Registers L*2 NDRL2 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81F0h PPG1 PPG Trigger Select Register PTRSLR 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81F6h PPG1 PPG Output Control Register PCR 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81F7h PPG1 PPG Output Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81F8h PPG1 Next Data Enable Registers H NDERH 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81F9h PPG1 Next Data Enable Registers L NDERL 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81FAh PPG1 Output Data Registers H PODRH 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81FBh PPG1 Output Data Registers L PODRL 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81FCh PPG1 Next Data Registers H*3 NDRH 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81FDh PPG1 Next Data Registers L*4 NDRL 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81FEh PPG1 Next Data Registers H*3 NDRH2 8 8 2, 3 PCLKB 2 ICLK PPG

0008 81FFh PPG1 Next Data Registers L*4 NDRL2 8 8 2, 3 PCLKB 2 ICLK PPG

0008 8200h TMR0 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8201h TMR1 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8202h TMR0 Timer Control/Status Register TCSR 8 8 2, 3 PCLKB 2 ICLK TMR
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0008 A009h SCI0 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A00Ah SCI0 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A00Bh SCI0 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A00Ch SCI0 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A00Dh SCI0 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A00Eh SCI0 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A00Fh SCI0 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A00Eh SCI0 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh

0008 A010h SCI0 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A011h SCI0 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A010h SCI0 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh

0008 A012h SCI0 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A020h SCI1 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A021h SCI1 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A022h SCI1 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A023h SCI1 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A024h SCI1 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A025h SCI1 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A026h SMCI1 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A027h SCI1 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A028h SCI1 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A029h SCI1 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A02Ah SCI1 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A02Bh SCI1 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A02Ch SCI1 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A02Dh SCI1 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A02Eh SCI1 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A02Fh SCI1 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A02Eh SCI1 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh

0008 A030h SCI1 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A031h SCI1 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh
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000C 0310h ETHER
C1

ETHERC Status Register ECSR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 0318h ETHER
C1

ETHERC Interrupt Enable Register ECSIPR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 0320h ETHER
C1

PHY Interface Register PIR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 0328h ETHER
C1

PHY Status Register PSR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 0340h ETHER
C1

Random Number Generation Counter Upper Limit 
Setting Register

RDMLR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 0350h ETHER
C1

Interpacket Gap Register IPGR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 0354h ETHER
C1

Automatic PAUSE Frame Register APR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 0358h ETHER
C1

Manual PAUSE Frame Register MPR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 0360h ETHER
C1

Received PAUSE Frame Counter RFCF 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 0364h ETHER
C1

PAUSE Frame Retransmit Count Setting Register TPAUSER 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 0368h ETHER
C1

PAUSE Frame Retransmit Counter Register TPAUSECR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 036Ch ETHER
C1

Broadcast Frame Receive Count Setting Register BCFRR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 03C0h ETHER
C1

MAC Address Upper Bit Register MAHR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 03C8h ETHER
C1

MAC Address Lower Bit Register MALR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 03D0h ETHER
C1

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

000C 03D4h ETHER
C1

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

000C 03D8h ETHER
C1

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

000C 03DCh ETHER
C1

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

000C 03E4h ETHER
C1

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

000C 03E8h ETHER
C1

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

000C 03ECh ETHER
C1

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

000C 03F0h ETHER
C1

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

000C 03F4h ETHER
C1

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

000C 03F8h ETHER
C1

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

000C 0400h PTPED
MAC

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

000C 0408h PTPED
MAC

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

000C 0410h PTPED
MAC

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

000C 0418h PTPED
MAC

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

000C 0420h PTPED
MAC

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

000C 0428h PTPED
MAC

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

000C 0430h PTPED
MAC

PTP/EDMAC Status Interrupt Enable Register EESIPR 32 32 4, 5 PCLKA 2, 3 ICLK EDMAC
a
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000C 1322h MTU0 Timer General Register F TGRF 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1324h MTU0 Timer Interrupt Enable Register 2 TIER2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1326h MTU0 Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1328h MTU0 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1380h MTU1 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1381h MTU1 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1382h MTU1 Timer I/O Control Register TIOR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1384h MTU1 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1385h MTU1 Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1386h MTU1 Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1388h MTU1 Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 138Ah MTU1 Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1390h MTU1 Timer Input Capture Control Register TICCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1391h MTU1 Timer Mode Register 3 TMDR3 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1394h MTU1 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 13A0h MTU1 Timer Longword Counter TCNTLW 32 32 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 13A4h MTU1 Timer Longword General Register TGRALW 32 32 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 13A8h MTU1 Timer Longword General Register TGRBLW 32 32 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1400h MTU2 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1401h MTU2 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1402h MTU2 Timer I/O Control Register TIOR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1404h MTU2 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1405h MTU2 Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

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
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000C 21C2h GPT1 General PWM Timer Output Protection Function 
Temporary Release Register

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

000C 2200h GPT2 General PWM Timer I/O Control Register GTIOR 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 2202h GPT2 General PWM Timer Interrupt Output Setting Register GTINTAD 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 2204h GPT2 General PWM Timer Control Register GTCR 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 2206h GPT2 General PWM Timer Buffer Enable Register GTBER 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 2208h GPT2 General PWM Timer Count Direction Register GTUDC 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 220Ah GPT2 General PWM Timer Interrupt and A/D Converter Start 
Request Skipping Setting Register

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

000C 220Ch GPT2 General PWM Timer Status Register GTST 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 220Eh GPT2 General PWM Timer Counter GTCNT 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 2210h GPT2 General PWM Timer Compare Capture Register A GTCCRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 2212h GPT2 General PWM Timer Compare Capture Register B GTCCRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 2214h GPT2 General PWM Timer Compare Capture Register C GTCCRC 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 2216h GPT2 General PWM Timer Compare Capture Register D GTCCRD 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 2218h GPT2 General PWM Timer Compare Capture Register E GTCCRE 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 221Ah GPT2 General PWM Timer Compare Capture Register F GTCCRF 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 221Ch GPT2 General PWM Timer Cycle Setting Register GTPR 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 221Eh GPT2 General PWM Timer Cycle Setting Buffer Register GTPBR 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 2220h GPT2 General PWM Timer Cycle Setting Double-Buffer 
Register

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

000C 2224h GPT2 A/D Converter Start Request Timing Register A GTADTRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 2226h GPT2 A/D Converter Start Request Timing Buffer Register A GTADTBRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

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
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000D 042Ah USBA D0FIFO Port Control Register D0FIFOCTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 042Ch USBA D1FIFO Port Select Register D1FIFOSEL 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 042Eh USBA D1FIFO Port Control Register D1FIFOCTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0430h USBA Interrupt Enable Register 0 INTENB0 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0432h USBA Interrupt Enable Register 1 INTENB1 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0436h USBA BRDY Interrupt Enable Register BRDYENB 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0438h USBA NRDY Interrupt Enable Register NRDYENB 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 043Ah USBA BEMP Interrupt Enable Register BEMPENB 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 043Ch USBA SOF Output Configuration Register SOFCFG 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 043Eh USBA PHY Setting Register PHYSET 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0440h USBA Interrupt Status Register 0 INTSTS0 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0442h USBA Interrupt Status Register 1 INTSTS1 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0446h USBA BRDY Interrupt Status Register BRDYSTS 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0448h USBA NRDY Interrupt Status Register NRDYSTS 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 044Ah USBA BEMP Interrupt Status Register BEMPSTS 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA
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5.3.2 Clock Timing

Figure 5.3 BCLK Pin and SDCLK Pin Output Timing

Table 5.11 BCLK Pin Output, SDCLK Pin Output 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

BCLK pin output cycle time Packages with 177 to 
144 pins

tBcyc 16.6 — — ns Figure 5.3

Packages with 100 
pins or less

33.2 — — ns

BCLK pin output high pulse width tCH 3.3 — — ns

BCLK pin output low pulse width tCL 3.3 — — ns

BCLK pin output rising time tCr — — 5 ns

BCLK pin output falling time tCf — — 5 ns

SDCLK pin output cycle time Packages with 177 to 
144 pins

tBcyc 16.6 — — ns

SDCLK pin output high pulse width tCH 3.3 — — ns

SDCLK pin output low pulse width tCL 3.3 — — ns

SDCLK pin output rising time tCr — — 5 ns

SDCLK pin output falling time tCf — — 5 ns

tCf
tCH

tBcyc, tSDcyc

tCr
tCL

BCLK pin output, SDCLK pin output

Test conditions: VOH = VCC × 0.7, VOL = VCC × 0.3, C = 30 pF
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Figure 5.10 PLL Clock Oscillation Start Timing

Note 1. When using a sub-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 SOSCWTCR.SSTS[7:0] bits determines the sub-clock oscillation stabilization 
wait time in accord with the formula below.
tSUBOSCWT = [(SSTS[7:0] bits × 16384) + 10] / fLOCO

Figure 5.11 Sub-Clock Oscillation Start Timing

Table 5.16 PLL 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

PLL clock oscillation frequency fPLL 120 — 240 MHz

PLL clock oscillation stabilization wait time tPLLWT — 259 320 μs Figure 5.10

Table 5.17 Sub-Clock Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = 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, 
VBATT = 2.0 to 3.6 V, Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

Sub-clock oscillation frequency fSUB — 32.768 — kHz

Sub-clock oscillation stabilization time tSUBOSC — — *1 s Figure 5.11

Sub-clock oscillation stabilization wait time tSUBOSCWT — — *2 s

PLLCR2.PLLEN

OSCOVFSR.PLOVF

PLL clock

tPLLWT

PLL circuit output

Sub-clock oscillator output

SOSCCR.SOSTP

tSUBOSC

Sub-clock

OSCOVFSR.SOOVF

tSUBOSCWT
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5.3.3 Timing of Recovery from Low Power Consumption Modes

Note 1. The time for return after release from software standby is determined by the value obtained by adding the oscillation stabilization 
waiting time (tSBYOSCWTO) and the time required for operations by the software standby release sequencer (tSBYSEQ).

Note 2. When several oscillators were running before the transition to software standby, the greatest value of the oscillation stabilization 
waiting time tSBYOSCWT is selected.

Note 3. For n, the greatest value is selected from among the internal clock division settings.
Note 4. This condition applies when fICLK:fFCLK = 1:1, 2:1, or 4:1.

Table 5.18 Timing of Recovery from Low Power Consumption Modes (1)
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 

ConditionstSBYOSCWT*2 tSBYSEQ*3

Recovery time 
after 
cancellation of 
software 
standby 
mode*1

Crystal 
resonator 
connected to 
main clock 
oscillator

Main clock 
oscillator 
operating

tSBYMC — — {( MSTS[7:0] bits × 
32 ) + 76 } / 0.216

100 μs + 7/fICLK + 
2n/fMAIN

μs Figure 5.12

Main clock 
oscillator and 
PLL circuit 
operating

tSBYPC {( MSTS[7:0] bits × 
32 ) + 138 } / 0.216

100 μs + 7/fICLK + 
2n/fPLL

External clock 
input to main 
clock oscillator

Main clock 
oscillator 
operating

tSBYEX 352 100 μs + 7/fICLK + 
2n/fEXMAIN

Main clock 
oscillator and 
PLL circuit 
operating

tSBYPE 639 100 μs + 7/fICLK + 
2n/fPLL

Sub-clock oscillator operating tSBYSC {( SSTS[7:0] bits × 
16384 ) + 13 } / 
0.216 + 10/fFCLK

100 μs + 4/fICLK + 
2n/fSUB

High-speed 
on-chip 
oscillator 
operating

High-speed 
on-chip 
oscillator 
operating

tSBYHO 454 100 μs + 7/fICLK + 
2n/fHOCO

High-speed 
on-chip 
oscillator 
operating and 
PLL circuit 
operating

tSBYPH 741 100 μs + 7/fICLK + 
2n/fPLL

Low-speed on-chip oscillator 
operating*4

tSBYLO 338 100 μs + 7/fICLK + 
2n/fLOCO
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Figure 5.32 EDACK0 and EDACK1 Single-Address Transfer Timing (for SDRAM)

EDACK0,
EDACK1

tEDACD

BCLK pin

tEDACD
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Figure 5.59 Transmit/Receive Timing (SSISCKn Falling Synchronous)

Figure 5.60 SSIDATA Output Delay from SSIWSn Change Edge

tSR tHTR

tDTR

SSISCKn
(input or output)

SSIWSn, SSIDATAn, 
SSIRXDn (input)

SSIWSn, SSIDATAn, 
SSITXDn (output)

tDTRW

SSIWSn (input)

SSIDATAn (output)

MSB bit output timing in slave transmission from SSIWSn with the settings 
of DEL = 1, SDTA = 0, or DEL = 1, SDTA = 1, SWL[2:0] = DWL[2:0]
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Note: The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds 
during A/D conversion, values may not fall within the above ranges.

Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states 
is indicated.

Note 2. The value in parentheses indicates the sampling time.

Table 5.46 12-Bit A/D (Unit 1) Conversion Characteristics
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, 
PCLKB = PCLKD = 1 MHz to 60 MHz, Ta = Topr

Item Min. Typ. Max. Unit Test Conditions

Resolution 8 — 12 Bit

Conversion time*1

(Operation at PCLK = 
60 MHz)

Permissible signal source
impedance (max.) = 1.0 kΩ

0.88
(0.667)

*2

— — μs Sampling in 40 states

Analog input capacitance — — 30 pF

Offset error — ±2.0 ±3.5 LSB

Full-scale error — ±2.0 ±3.5 LSB

Quantization error — ±0.5 — LSB

Absolute accuracy — ±4.0 ±6.0 LSB

DNL differential nonlinearity error — ±1.5 ±2.5 LSB

INL integral nonlinearity error — ±2.0 ±3.5 LSB

Table 5.47 A/D Internal Reference Voltage Characteristics
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, 
PCLKB = PCLKD = 60 MHz, Ta = Topr

Item Min. Typ. Max. Unit
Test 

Conditions

A/D internal reference voltage 1.20 1.25 1.30 V


