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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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Core Processor RXv2

Core Size 32-Bit Single-Core

Speed 120MHz

Connectivity CANbus, EBI/EMI, Ethernet, I²C, LINbus, MMC/SD, SCI, SPI, SSI, UART/USART, USB

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 127

Program Memory Size 3MB (3M x 8)

Program Memory Type FLASH

EEPROM Size 64K x 8

RAM Size 552K x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 3.6V

Data Converters A/D 29x12b; D/A 2x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 177-TFLGA

Supplier Device Package 177-TFLGA (8x8)
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RX64M R5F564MFCDFP PLQP0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported

R5F564MFDDFP PLQP0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available

R5F564MFGDFP PLQP0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported

R5F564MFHDFP PLQP0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available

R5F564MLCDBG PLBG0176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported

R5F564MLDDBG PLBG0176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available

R5F564MLGDBG PLBG0176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported

R5F564MLHDBG PLBG0176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available

R5F564MJCDBG PLBG0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported

R5F564MJDDBG PLBG0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available

R5F564MJGDBG PLBG0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported

R5F564MJHDBG PLBG0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available

R5F564MGCDBG PLBG0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported

R5F564MGDDBG PLBG0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available

R5F564MGGDBG PLBG0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported

R5F564MGHDBG PLBG0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available

R5F564MFCDBG PLBG0176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported

R5F564MFDDBG PLBG0176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available

R5F564MFGDBG PLBG0176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported

R5F564MFHDBG PLBG0176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available

R5F564MLCDLC PTLG0177KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported

R5F564MLDDLC PTLG0177KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available

R5F564MLGDLC PTLG0177KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported

R5F564MLHDLC PTLG0177KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available

R5F564MJCDLC PTLG0177KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported

R5F564MJDDLC PTLG0177KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available

R5F564MJGDLC PTLG0177KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported

R5F564MJHDLC PTLG0177KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available

R5F564MGCDLC PTLG0177KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported

R5F564MGDDLC PTLG0177KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available

R5F564MGGDLC PTLG0177KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported

R5F564MGHDLC PTLG0177KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available

R5F564MFCDLC PTLG0177KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported

R5F564MFDDLC PTLG0177KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available

R5F564MFGDLC PTLG0177KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported

R5F564MFHDLC PTLG0177KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available

R5F564MLCDLK PTLG0145KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported

R5F564MLDDLK PTLG0145KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available

R5F564MLGDLK PTLG0145KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported

R5F564MLHDLK PTLG0145KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available

R5F564MJCDLK PTLG0145KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported

R5F564MJDDLK PTLG0145KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available

R5F564MJGDLK PTLG0145KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported

R5F564MJHDLK PTLG0145KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available

R5F564MGCDLK PTLG0145KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported

R5F564MGDDLK PTLG0145KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available

R5F564MGGDLK PTLG0145KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported

R5F564MGHDLK PTLG0145KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available

Table 1.3 List of Products (2/3)

Group Part No. Package

Code Flash 
Memory 
Capacity

RAM 
Capacity

Data Flash 
Memory 
Capacity

Operating 
Frequency 
(Max.)

Encryption 
Module SDHI
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J15 PA6 A6 MTIC5V/MTCLKB/
GTETRG-C/TIOCA2/
TMCI3/PO22/POE10#

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

K1 P33 EDREQ1 MTIOC0D/TIOCD0/
TMRI3/PO11/POE4#/
POE11#

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

PCKO IRQ3-DS

K2 P32 MTIOC0C/TIOCC0/
TMO3/PO10/
RTCOUT/RTCIC2/
POE0#/POE10#

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

VSYNC IRQ2-DS

K3 TDI PF2 RXD1/SMISO1/
SSCL1

K4 TCK PF1 SCK1

K12 PB2 A10 TIOCC3/TCLKC/
PO26

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

K13 P71 A18/CS1# ET0_MDIO

K14 VCC

K15 PB0 A8 MTIC5W/TIOCA3/
PO24

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

IRQ12

L1 P31 MTIOC4D/TMCI2/
PO9/RTCIC1

CTS1#/RTS1#/
SS1#/ET1_MDC

IRQ1-DS

L2 P30 MTIOC4B/TMRI3/
PO8/RTCIC0/POE8#

RXD1/SMISO1/
SSCL1/
ET1_MDIO

IRQ0-DS

L3 TDO PF0 TXD1/SMOSI1/
SSDA1

L4 P25 CS5#/
EDACK1

MTIOC4C/MTCLKB/
TIOCA4/PO5

RXD3/SMISO3/
SSCL3/
SSIDATA1

HSYNC ADTRG0#

L12 PB6 A14 MTIOC3D/TIOCA5/
PO30

RXD9/ET0_ETXD1/
RMII0_TXD1

L13 PB3 A11 MTIOC0A/MTIOC4A/
TIOCD3/TCLKD/
TMO0/PO27/POE11#

SCK4/SCK6/
ET0_RX_ER/
RMII0_RX_ER

L14 PB1 A9 MTIOC0C/MTIOC4C/
TIOCB3/TMCI0/PO25

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

IRQ4-DS

L15 P72 A19/CS2# ET0_MDC

M1 P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/ET1_WOL

M2 P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/
RTS3#/SMOSI1/
SS3#/SSDA1/
ET1_EXOUT

M3 P24 CS4#/
EDREQ1

MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3/
USB0_VBUSEN/
SSISCK1

PIXCLK

M4 P86 MTIOC4D/
GTIOC2B-B/TIOCA0

RXD10 PIXD1

M5 VCC_USB P12 WR3#/BC3# MTIC5U/TMCI1 RXD2/SMISO2/
SSCL2/
SCL0[FM+]

IRQ2

M6 AVCC_
USBA

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (4/7)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC,
R12DA

177-Pin 
TFLGA
176-Pin 
LFBGA

(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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M7 USBA_
RREF

P11 MTIC5V/TMCI3 SCK2/USBA_VBUS/
USBA_VBUSEN

IRQ1

M8 VCC_
USBA

P10 ALE MTIC5W/TMRI3 USBA_OVRCURA IRQ0

M9 P50 WR0#/WR# TXD2/SMOSI2/SSDA2

M10 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

MMC_D5-A

M11 P81 EDACK0 MTIOC3D/
GTIOC0B-D/PO27

RXD10/ET0_ETXD0/
RMII0_TXD0

MMC_D3-A/
SDHI_CD-A/
QIO3-A

M12 P77 CS7# PO23 TXD11/ET0_RX_ER/
RMII0_RX_ER

MMC_CLK-A/
SDHI_CLK-A/
QSPCLK-A

M13 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/ET0_CRS/
RMII0_CRS_DV

M14 PB5 A13 MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE4#

SCK9/RTS9#/
ET0_ETXD0/
RMII0_TXD0

M15 PB4 A12 TIOCA4/PO28 CTS9#/ET0_TX_EN/
RMII0_TXD_EN

N1 VCC

N2 P23 EDACK0 MTIOC3D/MTCLKD/
GTIOC0A-B/TIOCD3/
PO3

TXD3/CTS0#/
RTS0#/SMOSI3/
SS0#/SSDA3/
SSISCK0

PIXD7

N3 P22 EDREQ0 MTIOC3B/MTCLKC/
GTIOC1A-B/TIOCC3/
TMO0/PO2

SCK0/
USB0_OVRCURB/
USBA_OVRCURB/
AUDIO_MCLK

PIXD6

N4 P15 MTIOC0B/MTCLKB/
GTETRG-B/TIOCB2/
TCLKB/TMCI2/PO13

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

PIXD0 IRQ5

N5 P12 WR3#/BC3# MTIC5U/TMCI1 RXD2/SMISO2/
SSCL2/
SCL0[FM+]

IRQ2

N6 VSS_USB

N7 VSS2_
USBA

N8 VSS1_
USBA

N9 P51 WR1#/BC1#/
WAIT#

SCK2

N10 UB PC7 A23/CS0# MTIOC3A/MTCLKB/
GTIOC3A-D/TMO2/
TOC0/PO31/CACREF

TXD8/MISOA-A/
ET0_COL

MMC_D7-A IRQ14

N11 P82 EDREQ1 MTIOC4A/
GTIOC2A-D/PO28

TXD10/ET0_ETXD1/
RMII0_TXD1

MMC_D4-A

N12 PC3 A19 MTIOC4D/
GTIOC1B-D/TCLKB/
PO24

TXD5/SMOSI5/
SSDA5/
ET0_TX_ER

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

N13 PC0 A16 MTIOC3C/TCLKC/
PO17

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

IRQ14

N14 P73 CS3# PO16 ET0_WOL

N15 VSS

P1 VSS

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (5/7)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC,
R12DA

177-Pin 
TFLGA
176-Pin 
LFBGA

(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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36 P21 MTIOC1B/MTIOC4A/
GTIOC2A-B/TIOCA3/
TMCI0/PO1

RXD0/SMISO0/
SSCL0/
USB0_EXICEN/
SSIWS0

PIXD5 IRQ9

37 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/
SSDA0/USB0_ID/
SSIRXD0

PIXD4 IRQ8

38 P17 MTIOC3A/MTIOC3B/
MTIOC4B/
GTIOC0B-B/TIOCB0/
TCLKD/TMO1/PO15/
POE8#

SCK1/TXD3/SMOSI3/
SSDA3/SDA2-DS/
SSITXD0

PIXD3 IRQ7 ADTRG1#

39 P87 MTIOC4C/
GTIOC1B-B/TIOCA2

TXD10 PIXD2

40 P16 MTIOC3C/MTIOC3D/
TIOCB1/TCLKC/
TMO2/PO14/
RTCOUT

TXD1/RXD3/SMOSI1/
SMISO3/SSDA1/
SSCL3/SCL2-DS/
USB0_VBUS/
USB0_VBUSEN/
USB0_OVRCURB

IRQ6 ADTRG0#

41 P86 MTIOC4D/
GTIOC2B-B/TIOCA0

RXD10 PIXD1

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

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

PIXD0 IRQ5

43 P14 MTIOC3A/MTCLKA/
TIOCB5/TCLKA/
TMRI2/PO15

CTS1#/RTS1#/SS1#/
CTX1/
USB0_OVRCURA

IRQ4

44 P13 MTIOC0B/TIOCA5/
TMO3/PO13

TXD2/SMOSI2/
SSDA2/SDA0[FM+]

IRQ3 ADTRG1#

45 P12 TMCI1 RXD2/SMISO2/
SSCL2/SCL0[FM+]

IRQ2

46 VCC_USB

47 USB0_DM

48 USB0_DP

49 VSS_USB

50 P56 EDACK1 MTIOC3C/TIOCA1

51 TRDATA3 P55 WAIT#/
EDREQ0

MTIOC4D/TMO3 CRX1/ET0_EXOUT IRQ10

52 TRDATA2 P54 ALE/EDACK0 MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1/ET0_LINKSTA

53 P53*1 BCLK

54 P52 RD# RXD2/SMISO2/SSCL2

55 P51 WR1#/BC1#/
WAIT#

SCK2

56 P50 WR0#/WR# TXD2/SMOSI2/SSDA2

57 VSS

58 TRCLK P83 EDACK1 MTIOC4C/
GTIOC0A-D

CTS10#/ET0_CRS/
RMII0_CRS_DV/
SCK10

59 VCC

60 UB PC7 A23/CS0# MTIOC3A/MTCLKB/
GTIOC3A-D/TMO2/
TOC0/PO31/CACREF

TXD8/MISOA-A/
ET0_COL

MMC_D7-A IRQ14

61 PC6 A22/CS1# MTIOC3C/MTCLKA/
GTIOC3B-D/TMCI2/
TIC0/PO30

RXD8/MOSIA-A/
ET0_ETXD3

MMC_D6-A IRQ13

62 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

MMC_D5-A

Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (2/5)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

144-Pin
LFQFP

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

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

(QSPI, SDHI, 
MMCIF, PDC)



RX64M Group 1. Overview

R01DS0173EJ0110 Rev.1.10 Page 63 of 228
Oct 24, 2016

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 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

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

0008 7010h to 
0008 70FFh

ICU Interrupt Request Registers 016 to 255 IR016 to 255 8 8 2 ICLK ICUA

0008 711Ah to 
0008 71FFh

ICU DTC Transfer Request Enable Registers 026 to 255 DTCER026 to 
DTCER255

8 8 2 ICLK ICUA

0008 7202h to 
0008 721Fh

ICU Interrupt Request Enable Registers 02 to 1F IER02 to 
IER1F

8 8 2 ICLK ICUA

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

0008 72E1h ICU Software Interrupt 2 Generation Register SWINT2R 8 8 2 ICLK ICUA

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

0008 7300h to 
0008 73FFh

ICU Interrupt Source Priority Registers 000 to 255 IPR000 to 
IPR255

8 8 2 ICLK ICUA

0008 7400h ICU DMAC Trigger Select Register 0 DMRSR0 8 8 2 ICLK ICUA

0008 7404h ICU DMAC Trigger Select Register 1 DMRSR1 8 8 2 ICLK ICUA

0008 7408h ICU DMAC Trigger Select Register 2 DMRSR2 8 8 2 ICLK ICUA

0008 740Ch ICU DMAC Trigger Select Register 3 DMRSR3 8 8 2 ICLK ICUA

0008 7410h ICU DMAC Trigger Select Register 4 DMRSR4 8 8 2 ICLK ICUA

0008 7414h ICU DMAC Trigger Select Register 5 DMRSR5 8 8 2 ICLK ICUA

0008 7418h ICU DMAC Trigger Select Register 6 DMRSR6 8 8 2 ICLK ICUA

0008 741Ch ICU DMAC Trigger Select Register 7 DMRSR7 8 8 2 ICLK ICUA

0008 7500h to 
0008 750Fh

ICU IRQ Control Registers 0 to 15 IRQCR0 to 15 8 8 2 ICLK ICUA

0008 7520h ICU IRQ Pin Digital Filter Enable Register 0 IRQFLTE0 8 8 2 ICLK ICUA

0008 7521h ICU IRQ Pin Digital Filter Enable Register 1 IRQFLTE1 8 8 2 ICLK ICUA

0008 7528h ICU IRQ Pin Digital Filter Setting Register 0 IRQFLTC0 16 16 2 ICLK ICUA

0008 752Ah ICU IRQ Pin Digital Filter Setting Register 1 IRQFLTC1 16 16 2 ICLK ICUA

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

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

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

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

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

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

0008 7600h ICU Group BE0 Interrupt Request Register GRPBE0 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7630h ICU Group BL0 Interrupt Request Register GRPBL0 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7634h ICU Group BL1 Interrupt Request Register GRPBL1 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7640h ICU Group BE0 Interrupt Request Enable Register GENBE0 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7670h ICU Group BL0 Interrupt Request Enable Register GENBL0 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7674h ICU Group BL1 Interrupt Request Enable Register GENBL1 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7680h ICU Group BE0 Interrupt Clear Register GCRBE0 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7700h ICU Software Configurable Interrupt B Request Register 0 PIBR0 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7701h ICU Software Configurable Interrupt B Request Register 1 PIBR1 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7702h ICU Software Configurable Interrupt B Request Register 2 PIBR2 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7703h ICU Software Configurable Interrupt B Request Register 3 PIBR3 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7704h ICU Software Configurable Interrupt B Request Register 4 PIBR4 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7705h ICU Software Configurable Interrupt B Request Register 5 PIBR5 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7706h ICU Software Configurable Interrupt B Request Register 6 PIBR6 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

Table 4.1 List of I/O Registers (Address Order) (8 / 67)
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000C 0050h EDMAC
0

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

000C 0058h EDMAC
0

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

000C 0064h EDMAC
0

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

000C 0068h EDMAC
0

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

000C 006Ch EDMAC
0

Independent Output Signal Setting Register IOSR 32 32 4, 5 PCLKA 2, 3 ICLK EDMAC
a

000C 0070h EDMAC
0

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

000C 0078h EDMAC
0

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

000C 007Ch EDMAC
0

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

000C 00C8h EDMAC
0

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

000C 00CCh EDMAC
0

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

000C 00D4h EDMAC
0

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

000C 00D8h EDMAC
0

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

000C 0100h ETHER
C0

ETHERC Mode Register ECMR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 0108h ETHER
C0

Receive Frame Maximum Length Register RFLR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C

000C 0110h ETHER
C0

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

000C 0118h ETHER
C0

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

000C 0120h ETHER
C0

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

000C 0128h ETHER
C0

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

000C 0140h ETHER
C0

Random Number Generation Counter Limit Setting 
Register

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

000C 0150h ETHER
C0

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

000C 0154h ETHER
C0

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

000C 0158h ETHER
C0

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

000C 0160h ETHER
C0

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

000C 0164h ETHER
C0

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

000C 0168h ETHER
C0

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

000C 016Ch ETHER
C0

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

000C 01C0h ETHER
C0

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

000C 01C8h ETHER
C0

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

000C 01D0h ETHER
C0

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

000C 01D4h ETHER
C0

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

000C 01D8h ETHER
C0

Lost Carrier Counter Register LCCR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C
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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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Note 1. When the same output trigger is specified for pulse output groups 2 and 3 by the PPG0.PCR setting, the PPG0.NDRH address 
is 0008 81ECh. When different output
triggers are specified, the PPG0.NDRH addresses for pulse output groups 2 and 3 are 0008 81EEh and 0008 81ECh, 
respectively.

Note 2. When the same output trigger is specified for pulse output groups 0 and 1 by the PPG0.PCR setting, the PPG0.NDRL address 
is 0008 81EDh. When different output
triggers are specified, the PPG0.NDRL addresses for pulse output groups 0 and 1 are 0008 81EFh and 0008 81EDh, 
respectively.

Note 3. When the same output trigger is specified for pulse output groups 6 and 7 by the PPG1.PCR setting, the PPG1.NDRH address 
is 0008 81FCh. When different output
triggers are specified, the PPG1.NDRH addresses for pulse output groups 6 and 7 are 0008 81FEh and 0008 81FCh, 
respectively.

Note 4. When the same output trigger is specified for pulse output groups 4 and 5 by the PPG1.PCR setting, the PPG1.NDRL address 
is 0008 81FDh. When different output
triggers are specified, the PPG1.NDRL addresses for pulse output groups 4 and 5 are 0008 81FFh and 0008 81FDh, 
respectively.

Note 5. When the register is accessed while the USB is operating, a delay may be generated in accessing.
Note 6. The address must end with 0h, 4h, 8h, or Ch when access is made in 32-bit units. The address must end with 0h, 2h, 4h, 6h, 8h, 

Ah, Ch, or Eh when access is made in 16-bit units.

000D 0548h USBA Host L1 Control Register 1 HL1CTRL1 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 054Ah USBA Host L1 Control Register 2 HL1CTRL2 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 0560h USBA Deep Standby USB Transceiver Control/Pin Monitor 
Register

DPUSR0R 32 32 (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 0564h USBA Deep Standby USB Suspend/Resume Interrupt 
Register

DPUSR1R 32 32 (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 AC Characteristics

Note 1. The FCLK must run at a frequency of at least 4 MHz when changing the flash memory contents.

Note 1. When the 12-bit A/D converter is used, the frequency must be set to at least 1 MHz.

Table 5.7 Operating Frequency (High-Speed Operating Mode)
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

Operating 
frequency

System clock (ICLK) f — — 120 MHz

Peripheral module clock (PCLKA) — — 120

Peripheral module clock (PCLKB) — — 60

Peripheral module clock (PCLKC) — — 60

Peripheral module clock (PCLKD) — — 60

Flash-IF clock (FCLK) —*1 — 60

External bus clock (BCLK) Packages with 177 to 144 pins 
only

— — 120

Package with 100 pins only — — 60

BCLK pin output Packages with 177 to 144 pins 
only

— — 60

Package with 100 pins only — — 30

SDRAM clock (SDCLK) Packages with 177 to 144 pins 
only

— — 60

SDCLK pin output Packages with 177 to 144 pins 
only

— — 60

Table 5.8 Operating Frequency (Low-Speed Operating Mode 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

Operating 
frequency

System clock (ICLK) f — — 1 MHz

Peripheral module clock (PCLKA) — — 1

Peripheral module clock (PCLKB) — — 1

Peripheral module clock (PCLKC)*1 — — 1

Peripheral module clock (PCLKD)*1 — — 1

Flash-IF clock (FCLK) — — 1

External bus clock (BCLK) Packages with 177 to 144 pins 
only

— — 1

Package with 100 pins only — — 1

BCLK pin output Packages with 177 to 144 pins 
only

— — 1

Package with 100 pins only — — 1

SDRAM clock (SDCLK) Packages with 177 to 144 pins 
only

— — 1

SDCLK pin output Packages with 177 to 144 pins 
only

— — 1
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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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5.3.4 Control Signal Timing

Note 1. tPBcyc: PCLKB cycle

Figure 5.14 NMI Interrupt Input Timing

Figure 5.15 IRQ Interrupt Input Timing

Table 5.20 Control Signal 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, 
PLCKB = 8 to 60 MHz, Ta = Topr

Item Symbol Min.*1 Typ. Max. Unit Test Conditions*1

NMI pulse width tNMIW 200 — — ns tPBcyc × 2 ≤ 200 ns, Figure 5.14

tPBcyc × 2 — — ns tPBcyc × 2 > 200 ns, Figure 5.14

IRQ pulse width tIRQW 200 — — ns tPBcyc × 2 ≤ 200 ns, Figure 5.15

tPBcyc × 2 — — ns tPBcyc × 2 > 200 ns, Figure 5.15

NMI

tNMIW

IRQ

tIRQW
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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 = 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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Figure 5.19 External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)

A23 to A1

CS7# to CS0#

tAD

BCLK

A23 to A0

Byte strobe mode

1-write strobe mode

BC3# to BC0#

Common to both byte strobe mode 
and 1-write strobe mode

tBCD

tCSD tCSD

tAD

tAD

tAD

tBCD

D31 to D0 (Write)

WR3# to WR0#, WR# (Write)

tWRD tWRD

tWDH

tWDD

TW1 TW2 Tend Tn1 Tn2

WRON:1
WDON:1*1

CSWWAIT:2

WDOFF:1*1
CSON:0

CSWOFF:2

Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.
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Figure 5.26 SDRAM Space Multiple Write Bus Timing

ACT WR PRAWR WR WR
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Note 1. Address pins for output of the precharge-setting command 
(Precharge-sel) for SDRAM.
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Note 1. tPBcyc: PCLKB cycle; tPAcyc: PCLKA cycle
Note 2. When the SEMR.ABCS and SEMR.BGDM bits are set to 1
Note 3. When the SEMR.ABCS0 and SEMR.BGDM bits are set to 1

Table 5.32 SCI and SCIF 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.*1 Max.*1 Unit*1
Test 

Conditions

SCI Input clock cycle Asynchronous tScyc 4 — tPBcyc Figure 5.44

Clock 
synchronous

6 —

Input clock pulse width tSCKW 0.4 0.6 tScyc

Input clock rise time tSCKr — 5 ns

Input clock fall time tSCKf — 5 ns

Output clock cycle Asynchronous*2 tScyc 8 — tPBcyc

Clock 
synchronous

4 —

Output clock pulse width tSCKW 0.4 0.6 tScyc

Output clock rise time tSCKr — 5 ns

Output clock fall time tSCKf — 5 ns

Transmit data delay time Clock 
synchronous

tTXD — 28 ns Figure 5.45

Receive data setup time Clock 
synchronous

tRXS 15 — ns

Receive data hold time Clock 
synchronous

tRXH 5 — ns

SCIF Input clock cycle Asynchronous tScyc 4 — tPAcyc Figure 5.44

Clock 
synchronous

12 —

Input clock pulse width tSCKW 0.4 0.6 tScyc

Input clock rise time tSCKr — 5 ns

Input clock fall time tSCKf — 5 ns

Output clock cycle Asynchronous*3 tScyc 8 — tPAcyc

Clock 
synchronous

4 —

Output clock pulse width tSCKW 0.4 0.6 tScyc

Output clock rise time tSCKr — 5 ns

Output clock fall time tSCKf — 5 ns

Transmit data delay time Master tTXD — 10 ns Figure 5.45

Slave — 4 × tPAcyc + 20

Receive data setup time Master tRXS 3 × tPAcyc + 20 — ns

Slave tPAcyc + 10 —

Receive data hold time Master tRXH -3 × tPAcyc + 5 — ns

Slave 2 × tPAcyc + 10 —
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Note 1. tPAcyc: PCLKA cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups. 

For the RSPI interface, the AC portion of the electrical characteristics is measured for each group.

Table 5.33 RSPI 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.*1 Max.*1 Unit*1 Test 
Conditions*2

RSPI RSPCK clock cycle Master tSPcyc 2 4096 tPAcyc Figure 5.46

Slave 8 4096

RSPCK clock high pulse 
width

Master tSPCKWH (tSPcyc – tSPCKR
– tSPCKF) / 2 – 3

— ns

Slave (tSPcyc – tSPCKR
– tSPCKF) / 2

—

RSPCK clock low pulse 
width

Master tSPCKWL (tSPcyc – tSPCKR
– tSPCKF) / 2 – 3

— ns

Slave (tSPcyc – tSPCKR
– tSPCKF) / 2

—

RSPCK clock rise/fall time Output tSPCKr, 
tSPCKf

— 5 ns

Input — 1 μs

Data input setup time Master tSU 6 — ns Figure 5.47 to 
Figure 5.52

Slave 8.3 – tPAcyc —

Data input hold time Master PCLKA division 
ratio set to 1/2

tHF 0 — ns

PCLKA division 
ratio set to a 
value other 
than 1/2

tH tPAcyc —

Slave 8.3 + 2 × tPAcyc —

SSL setup time Master tLEAD 1 8 tSPcyc

Slave 4 — tPAcyc 

SSL hold time Master tLAG 1 8 tSPcyc

Slave 4 — tPAcyc 

Data output delay time Master tOD — 6.3 ns

Slave — 3 × tPAcyc + 
20

Data output hold time Master tOH 0 — ns

Slave 0 —

Successive transmission 
delay time

Master tTD tSPcyc + 2 × tPAcyc 8 × tSPcyc
+ 2 × tPAcyc

ns

Slave 4 × tPAcyc —

MOSI and MISO
rise/fall time

Output tDr, tDf — 5 ns

Input — 1 μs

SSL
rise/fall time

Output tSSLr, 
tSSLf

— 5 ns

Input — 1 μs

Slave access time tSA — 4 tPAcyc Figure 5.51, 
Figure 5.52

Slave output release time tREL — 3 tPAcyc
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Figure 5.49 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to a Value Other 
Than 1/2) and Simple SPI Timing (Master, CKPH = 0)

Figure 5.50 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to 1/2)
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Note: tIICcyc: RIIC internal reference clock (IIC) cycle
Note 1. The value within parentheses is applicable when the value of the ICMR3.NF[1:0] bits is 11b while the digital filter is enabled by 

the setting ICFER.NFE = 1.
Note 2. Cb is the total capacitance of the bus lines.

Table 5.36 RIIC Timing (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, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr
High-drive output is selected by the driving ability control register.

Item Symbol Min.*1, *2 Max. Unit
Test 

Conditions

RIIC
(Standard-mode, 
SMBus)
ICFER.FMPE = 0

SCL input cycle time tSCL 6(12) × tIICcyc + 1300 — ns Figure 5.56

SCL input high pulse width tSCLH 3(6) × tIICcyc + 300 — ns

SCL input low pulse width tSCLL 3(6) × tIICcyc + 300 — ns

SCL, SDA input rise time tSr — 1000 ns

SCL, SDA input fall time tSf — 300 ns

SCL, SDA input spike pulse removal time tSP 0 1(4) × tIICcyc ns

SDA input bus free time tBUF 3(6) × tIICcyc + 300 — ns

Start condition input hold time tSTAH tIICcyc + 300 — ns

Restart condition input setup time tSTAS 1000 — ns

Stop condition input setup time tSTOS 1000 — ns

Data input setup time tSDAS tIICcyc + 50 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

RIIC
(Fast-mode)
ICFER.FMPE = 0

SCL input cycle time tSCL 6(12) × tIICcyc + 600 — ns

SCL input high pulse width tSCLH 3(6) × tIICcyc + 300 — ns

SCL input low pulse width tSCLL 3(6) × tIICcyc + 300 — ns

SCL, SDA input rise time tSr 20 × (External pull-up 
voltage/5.5V)

300 ns

SCL, SDA input fall time tSf 20 × (External pull-up 
voltage/5.5V)

300 ns

SCL, SDA input spike pulse removal time tSP 0 1(4) × tIICcyc ns

SDA input bus free time tBUF 3(6) × tIICcyc + 300 — ns

Start condition input hold time tSTAH tIICcyc + 300 — ns

Restart condition input setup time tSTAS 300 — ns

Stop condition input setup time tSTOS 300 — ns

Data input setup time tSDAS tIICcyc + 50 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF


