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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

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

Common Subcategories of "Embedded -
Microcontrollers"

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

Types of "Embedded - Microcontrollers"

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

1.1 Outline of Specifications

Table 1.1 lists the specifications in outline, and Table 1.2 gives a comparison of the functions of products in different 

packages.

Table 1.1 shows the outline of maximum specifications, and the number of peripheral module channels differs 

depending on the pin number on the package and the code flash memory capacity. For details, see Table 1.2, 

Comparison of Functions for Different Packages.

Table 1.1 Outline of Specifications (1/9)

Classification Module/Function Description

CPU CPU  Maximum operating frequency: 120 MHz
 32-bit RX CPU (RXv2)
 Minimum instruction execution time: One instruction per state (cycle of the system 

clock)
 Address space: 4-Gbyte linear
 Register set of the CPU

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

 Basic instructions: 75
 Floating-point instructions: 11
 DSP instructions: 23
 Addressing modes: 11
 Data arrangement

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

 On-chip 32-bit multiplier: 32 × 32 → 64 bits
 On-chip divider: 32 / 32 → 32 bits
 Barrel shifter: 32 bits

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

Memory Code flash memory  Capacity: 2 Mbytes, 2.5 Mbytes, 3 Mbytes, 4 Mbytes
 120 MHz, no-wait access
 On-board programming: Four types
 Off-board programming (parallel programmer mode)
 The trusted memory (TM) function protects against the reading of programs from blocks 

8 and 9.

Data flash memory  Capacity: 64 Kbytes
 Programming/erasing: 100,000 times

RAM  Capacity: 512 Kbytes
 120 MHz, no-wait access
 SED (single error detection) 

Unique ID  12-byte length ID unique to the device

RAM with ECC  Capacity: 32 Kbytes
 120 MHz, single wait access
 SEC-DED (single error correction/double error detection)

Standby RAM  Capacity: 8 Kbytes
 Operation synchronized with PCLKB: Up to 60 MHz, two-cycle access

Operating modes  Operating modes by the mode-setting pins at the time of release from the reset state
Single-chip mode
Boot mode (for the SCI interface)
Boot mode (for the USB interface)
User boot mode

 Selection of operating mode by register setting
Single-chip mode, user boot mode
On-chip ROM disabled extended mode
On-chip ROM enabled extended mode

 Endian selectable
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Figure 1.6 Pin Assignment (145-Pin TFLGA)

A B C D E F G H J K L M N

13 PE3 PE4 VSS PE6 P67 PA2 PA4 PA7 PB1 PB5 VSS VCC P74 13

12 PE1 PE2 P70 PE5 P65 PA1 VCC PB0 PB2 PB6 P73 PC1 P75 12

11 P62 P61 PE0 VCC P66 VSS PA6 P71 PB4 PB7 PC2 PC0 PC3 11

10 VSS VCC P63 PE7 PA0 PA3 PA5 P72 PB3 P76 PC4 P77 P82 10

9 PD6 PD4 PD7 P64

RX64M Group
PTLG0145KA-A
(145-Pin TFLGA)
(Upper Perspective 

View)

P80 PC5 P81 PC7 9

8 PD2 PD0 PD3 P60 VCC P83 PC6 VSS 8

7 P92 P91 PD1 PD5 P51 P52 P50 P55 7

6 P90 P47 VSS P93 P53 P56
VSS_
USB

USB0_
DP

6

5 P45 P43 P46 VCC P44 P54 P13
VCC_
USB

USB0_
DM

5

4 P42 VREFL0 P41 P01 EMLE VBATT BSCANP P35 P30 P15 P24 P12 P14 4

3 P40 P05 VREFH0 P03 PJ5 PJ3
MD/

FINED
VSS P32 P31 P16 P86 P87 3

2 P07 AVCC0 P02 PF5 VCL XCOUT RES# VCC P33 P26 P23 P17 P20 2

1 AVSS0 AVCC1 AVSS1 P00 VSS XCIN XTAL EXTAL P34 P27 P25 P22 P21 1

A B C D E F G H J K L M N

Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.7, List of Pin 
and Pin Functions (145-Pin TFLGA).
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C4 P43 IRQ11-DS AN003

C5 P45 IRQ13-
DS

AN005

C6 P90 A16/D16 ET1_RX_DV/
TXD7/SMOSI7/SSDA7

AN114

C7 PD0 D0[A0/D0] GTIOC1B-E/POE4# IRQ0 AN108

C8 PD2 D2[A2/D2] MTIOC4D/
GTIOC0B-E/TIC2

CRX0 MMC_D2-B/
SDHI_D2-B/
QIO2_B

IRQ2 AN110

C9 PD3 D3[A3/D3] MTIOC8D/
GTIOC0A-E/POE8#/
TOC2

MMC_D3-B/
SDHI_D3-B/
QIO3-B

IRQ3 AN111

C10 PG0 D24 ET1_RX_CLK/
REF50CK1

C11 VCC

C12 P62 CS2#/RAS#

C13 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/
GTIOC1A-A/PO28

ET0_ERXD2 AN102

C14 VSS

C15 P70 SDCLK

D1 P01 TMCI0 RXD6/SMISO6/
SSCL6

IRQ9 AN119

D2 P02 TMCI1 SCK6 IRQ10 AN120

D3 P03 IRQ11 DA0

D4 P00 TMRI0 TXD6/SMOSI6/
SSDA6

IRQ8 AN118

D5 P44 IRQ12-
DS

AN004

D6 P93 A19/D19 POE0# ET1_LINKSTA/CTS7#/
RTS7#/SS7#

AN117

D7 P95 A21/D21 ET1_ERXD1/
RMII1_RXD1

D8 VSS

D9 PD5 D5[A5/D5] MTIC5W/MTIOC8C/
POE10#

MMC_CLK-B/
SDHI_CLK-B/
QSPCLK-B

IRQ5 AN113

D10 PD7 D7[A7/D7] MTIC5U/POE0# MMC_D1-B/
SDHI_D1-B/
QIO1-B/QMI-B

IRQ7 AN107

D11 P61 CS1#/SDCS#

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

ET0_RX_CLK/
REF50CK0

IRQ5 AN103

D13 VCC

D14 PE7 D15[A15/D15] MTIOC6A/
GTIOC3A-E/TOC1

MMC_RES#-B/
SDHI_WP-B

IRQ7 AN105

D15 P65 CS5#/CKE

E1 PJ5 POE8# CTS2#/RTS2#/SS2#

E2 EMLE

E3 PF5 IRQ4

E4 VSS

E5*1

E12 PE6 D14[A14/D14] MTIOC6C/
GTIOC3B-E/TIC1

MMC_CD-B/
SDHI_CD-B

IRQ6 AN104

E13 TRDATA0 PG2 D26 ET1_TX_CLK

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (2/7)

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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Note 1. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is 
enabled.

117 P60 CS0#

118 VCC

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

IRQ7 AN107

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

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

IRQ6 AN106

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

MMC_CLK-B/
SDHI_CLK-B/
QSPCLK-B

IRQ5 AN113

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

IRQ4 AN112

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

MMC_D3-B/
SDHI_D3-B/
QIO3-B

IRQ3 AN111

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

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

IRQ2 AN110

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

CTX0 IRQ1 AN109

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

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

128 P92 A18 POE4# RXD7/SMISO7/SSCL7 AN116

129 P91 A17 SCK7 AN115

130 VSS

131 P90 A16 TXD7/SMOSI7/SSDA7 AN114

132 VCC

133 P47 IRQ15-
DS

AN007

134 P46 IRQ14-
DS

AN006

135 P45 IRQ13-
DS

AN005

136 P44 IRQ12-
DS

AN004

137 P43 IRQ11-DS AN003

138 P42 IRQ10-
DS

AN002

139 P41 IRQ9-DS AN001

140 VREFL0

141 P40 IRQ8-DS AN000

142 VREFH0

143 AVCC0

144 P07 IRQ15 ADTRG0#

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

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)
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RX64M Group 2. CPU

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

Figure 2.1 Register Set of the CPU

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

R15

R14

R13

R12

R11

R10

R9

R8

R7

R6

R5

R4

R3

R2

R1

R0  (SP)*1

General-purpose register

b31 b0

DSP instruction register

b71 b0

ACC0 (Accumulator 0)

ACC1 (Accumulator 1)

USP (User stack pointer)

ISP (Interrupt stack pointer)

INTB (Interrupt table register)

PC (Program counter)

PSW (Processor status word)

BPC (Backup PC)

BPSW (Backup PSW)

FINTV (Fast interrupt vector register)

FPSW (Floating-point status word)

Control register
b31 b0

 EXTB (Exception table register)
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RX64M Group 4. I/O Registers

0008 0035h SYSTE
M

IWDT-Dedicated On-Chip Oscillator Control Register ILOCOCR 8 8 3 ICLK Clock 
Generat
ion 
Circuit

0008 0036h SYSTE
M

High-Speed On-Chip Oscillator Control Register HOCOCR 8 8 3 ICLK Clock 
Generat
ion 
Circuit

0008 0037h SYSTE
M

High-Speed On-Chip Oscillator Control Register 2 HOCOCR2 8 8 3 ICLK Clock 
Generat
ion 
Circuit

0008 003Ch SYSTE
M

Oscillation Stabilization Flag Register OSCOVFSR 8 8 3 ICLK Clock 
Generat
ion 
Circuit

0008 0040h SYSTE
M

Oscillation Stop Detection Control Register OSTDCR 8 8 3 ICLK Clock 
Generat
ion 
Circuit

0008 0041h SYSTE
M

Oscillation Stop Detection Status Register OSTDSR 8 8 3 ICLK Clock 
Generat
ion 
Circuit

0008 00A0h SYSTE
M

Operating Power Control Register OPCCR 8 8 3 ICLK Low 
Power 
Consum
ption

0008 00A1h SYSTE
M

Sleep Mode Return Clock Source Switching Register RSTCKCR 8 8 3 ICLK Low 
Power 
Consum
ption

0008 00A2h SYSTE
M

Main Clock Oscillator Wait Control Register MOSCWTCR 8 8 3 ICLK Clock 
Generat
ion 
Circuit

0008 00A3h SYSTE
M

Sub-Clock Oscillator Wait Control Register SOSCWTCR 8 8 3 ICLK Clock 
Generat
ion 
Circuit

0008 00C0h SYSTE
M

Reset Status Register 2 RSTSR2 8 8 3 ICLK Resets

0008 00C2h SYSTE
M

Software Reset Register SWRR 16 16 3 ICLK Resets

0008 00E0h SYSTE
M

Voltage Monitoring 1 Circuit Control Register 1 LVD1CR1 8 8 3 ICLK LVDA

0008 00E1h SYSTE
M

Voltage Monitoring 1 Circuit Status Register LVD1SR 8 8 3 ICLK LVDA

0008 00E2h SYSTE
M

Voltage Monitoring 2 Circuit Control Register 1 LVD2CR1 8 8 3 ICLK LVDA

0008 00E3h SYSTE
M

Voltage Monitoring 2 Circuit Status Register LVD2SR 8 8 3 ICLK LVDA

0008 03FEh SYSTE
M

Protect Register PRCR 16 16 3 ICLK Register 
Write 
Protecti
on 
Functio
n

0008 1200h RAM RAM Operating Mode Control Register RAMMODE 8 8 2 ICLK RAM

0008 1201h RAM RAM Error Status Register RAMSTS 8 8 2 ICLK RAM

0008 1204h RAM RAM Protection Register RAMPRCR 8 8 2 ICLK RAM

0008 1208h RAM RAM Error Address Capture Register RAMECAD 32 32 2 ICLK RAM

0008 12C0h ECCRA
M

ECCRAM Operating Mode Control Register ECCRAMMO
DE

8 8 2 ICLK RAM

0008 12C1h ECCRA
M

ECCRAM 2-Bit Error Status Register ECCRAM2ST
S

8 8 2 ICLK RAM

0008 12C2h ECCRA
M

ECCRAM 1-Bit Error Information Update Enable 
Register

ECCRAM1ST
SEN

8 8 2 ICLK RAM

Table 4.1 List of I/O Registers (Address Order) (2 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK
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RX64M Group 4. I/O Registers

0008 8203h TMR1 Timer Control/Status Register TCSR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8204h TMR0 Time Constant Register A TCORA 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8204h TMR01 Time Constant Register A TCORA 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8205h TMR1 Time Constant Register A TCORA 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8206h TMR0 Time Constant Register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8206h TMR01 Time Constant Register B TCORB 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8207h TMR1 Time Constant Register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8208h TMR0 Timer Counter TCNT 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8208h TMR01 Timer Counter TCNT 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8209h TMR1 Timer Counter TCNT 8 8 2, 3 PCLKB 2 ICLK TMR

0008 820Ah TMR0 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 820Ah TMR01 Timer Counter Control Register TCCR 16 16 2, 3 PCLKB 2 ICLK TMR

0008 820Bh TMR1 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 820Ch TMR0 Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 820Dh TMR1 Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8210h TMR2 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8211h TMR3 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8212h TMR2 Timer Control/Status Register TCSR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8213h TMR3 Timer Control/Status Register TCSR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8214h TMR2 Time Constant Register A TCORA 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8214h TMR23 Time Constant Register A TCORA 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8215h TMR3 Time Constant Register A TCORA 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8216h TMR2 Time Constant Register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8216h TMR23 Time Constant Register B TCORB 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8217h TMR3 Time Constant Register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8218h TMR2 Timer Counter TCNT 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8218h TMR23 Timer Counter TCNT 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8219h TMR3 Timer Counter TCNT 8 8 2, 3 PCLKB 2 ICLK TMR

0008 821Ah TMR2 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 821Ah TMR23 Timer Counter Control Register TCCR 16 16 2, 3 PCLKB 2 ICLK TMR

0008 821Bh TMR3 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 821Ch TMR2 Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 821Dh TMR3 Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Table 4.1 List of I/O Registers (Address Order) (16 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK
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0008 C197h MPC PA7 Pin Function Control Register PA7PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C198h MPC PB0 Pin Function Control Register PB0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C199h MPC PB1 Pin Function Control Register PB1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Ah MPC PB2 Pin Function Control Register PB2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Bh MPC PB3 Pin Function Control Register PB3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Ch MPC PB4 Pin Function Control Register PB4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Dh MPC PB5 Pin Function Control Register PB5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Eh MPC PB6 Pin Function Control Register PB6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Fh MPC PB7 Pin Function Control Register PB7PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A0h MPC PC0 Pin Function Control Register PC0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A1h MPC PC1 Pin Function Control Register PC1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A2h MPC PC2 Pin Function Control Register PC2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A3h MPC PC3 Pin Function Control Register PC3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A4h MPC PC4 Pin Function Control Register PC4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A5h MPC PC5 Pin Function Control Register PC5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A6h MPC PC6 Pin Function Control Register PC6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A7h MPC PC7 Pin Function Control Register PC7PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A8h MPC PD0 Pin Function Control Register PD0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A9h MPC PD1 Pin Function Control Register PD1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1AAh MPC PD2 Pin Function Control Register PD2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1ABh MPC PD3 Pin Function Control Register PD3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1ACh MPC PD4 Pin Function Control Register PD4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1ADh MPC PD5 Pin Function Control Register PD5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1AEh MPC PD6 Pin Function Control Register PD6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1AFh MPC PD7 Pin Function Control Register PD7PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B0h MPC PE0 Pin Function Control Register PE0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B1h MPC PE1 Pin Function Control Register PE1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B2h MPC PE2 Pin Function Control Register PE2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B3h MPC PE3 Pin Function Control Register PE3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B4h MPC PE4 Pin Function Control Register PE4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B5h MPC PE5 Pin Function Control Register PE5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B6h MPC PE6 Pin Function Control Register PE6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B7h MPC PE7 Pin Function Control Register PE7PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B8h MPC PF0 Pin Function Control Register PF0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B9h MPC PF1 Pin Function Control Register PF1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1BAh MPC PF2 Pin Function Control Register PF2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1BDh MPC PF5 Pin Function Control Register PF5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1C0h MPC PG0 Pin Function Control Register PG0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1C1h MPC PG1 Pin Function Control Register PG1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1C2h MPC PG2 Pin Function Control Register PG2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1C3h MPC PG3 Pin Function Control Register PG3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1C4h MPC PG4 Pin Function Control Register PG4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1C5h MPC PG5 Pin Function Control Register PG5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1C6h MPC PG6 Pin Function Control Register PG6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1C7h MPC PG7 Pin Function Control Register PG7PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1D3h MPC PJ3 Pin Function Control Register PJ3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1D5h MPC PJ5 Pin Function Control Register PJ5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C280h SYSTE
M

Deep Standby Control Register DPSBYCR 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consum
ption
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000C 01DCh ETHER
C0

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

000C 01E4h ETHER
C0

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

000C 01E8h ETHER
C0

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

000C 01ECh ETHER
C0

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

000C 01F0h ETHER
C0

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

000C 01F4h ETHER
C0

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

000C 01F8h ETHER
C0

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

000C 0200h EDMAC
1

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

000C 0208h EDMAC
1

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

000C 0210h EDMAC
1

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

000C 0218h EDMAC
1

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

000C 0220h EDMAC
1

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

000C 0228h EDMAC
1

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

000C 0230h EDMAC
1

ETHERC/EDMAC Status Interrupt Enable Register EESIPR 32 32 4, 5 PCLKA 2, 3 ICLK EDMAC
a

000C 0238h EDMAC
1

ETHERC/EDMAC Transmit/Receive Status Copy 
Enable Register

TRSCER 32 32 4, 5 PCLKA 2, 3 ICLK EDMAC
a

000C 0240h EDMAC
1

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

000C 0248h EDMAC
1

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

000C 0250h EDMAC
1

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

000C 0258h EDMAC
1

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

000C 0264h EDMAC
1

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

000C 0268h EDMAC
1

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

000C 026Ch EDMAC
1

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

000C 0270h EDMAC
1

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

000C 0278h EDMAC
1

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

000C 027Ch EDMAC
1

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

000C 02C8h EDMAC
1

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

000C 02CCh EDMAC
1

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

000C 02D4h EDMAC
1

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

000C 02D8h EDMAC
1

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

000C 0300h ETHER
C1

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

000C 0308h ETHER
C1

Receive Frame Length Register RFLR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHER
C
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000C 1A0Fh MTU Timer Output Control Register 2B TOCR2B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

000C 1A38h MTU6 Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A39h MTU7 Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A3Ah MTU Timer Interrupt Skipping Mode Register B TITMRB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A3Bh MTU Timer Interrupt Skipping Set Register 2B TITCR2B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A3Ch MTU Timer Interrupt Skipping Counter 2B TITCNT2B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A40h MTU7 Timer A/D Converter Start Request Control Register TADCR 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A44h MTU7 Timer A/D Converter Start Request Cycle Set Register 
A

TADCORA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A46h MTU7 Timer A/D Converter Start Request Cycle Set Register 
B

TADCORB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A48h MTU7 Timer A/D Converter Start Request Cycle Set Buffer 
Register A

TADCOBRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A4Ah MTU7 Timer A/D Converter Start Request Cycle Set Buffer 
Register B

TADCOBRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A4Ch MTU6 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A4Dh MTU7 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A50h MTU6 Timer Synchronous Clear Register TSYCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A60h MTU Timer Waveform Control Register B TWCRB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A70h MTU Timer Mode Register 2B TMDR2B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A72h MTU6 Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A74h MTU7 Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A76h MTU7 Timer General Register F TGRF 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A80h MTU Timer Start Register B TSTRB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A81h MTU Timer Synchronous Register B TSYRB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A84h MTU Timer Read/Write Enable Register B TRWERB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A93h MTU6 Noise Filter Control Register 6 NFCR6 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A94h MTU7 Noise Filter Control Register 7 NFCR7 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A95h MTU5 Noise Filter Control Register 5 NFCR5 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1C80h MTU5 Timer Counter U TCNTU 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a
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000C 4C50h EPTPC
1

Announce Message Flag Field Setting Register ANFR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4C54h EPTPC
1

Sync Message Flag Field Setting Register SYNFR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4C58h EPTPC
1

Delay_Req Message Flag Field Setting Register DYRQFR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4C5Ch EPTPC
1

Delay_Resp Message Flag Field Setting Register DYRPFR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4C60h EPTPC
1

SYNFP Local Clock ID Registers SYCIDRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4C64h EPTPC
1

SYNFP Local Clock ID Registers SYCIDRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4C68h EPTPC
1

SYNFP Local Port Number Register SYPNUMR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4C80h EPTPC
1

SYNFP Register Value Load Directive Register SYRVLDR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4C90h EPTPC
1

SYNFP Reception Filter Register 1 SYRFL1R 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4C94h EPTPC
1

SYNFP Reception Filter Register 2 SYRFL2R 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4C98h EPTPC
1

SYNFP Transmission Enable Register SYTRENR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CA0h EPTPC
1

Master Clock ID Register MTCIDU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CA4h EPTPC
1

Master Clock ID Register MTCIDL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CA8h EPTPC
1

Master Clock Port Number Register MTPID 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CC0h EPTPC
1

SYNFP Transmission Interval Setting Register SYTLIR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CC4h EPTPC
1

SYNFP Received logMessageInterval Value 
Indication Register

SYRLIR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CC8h EPTPC
1

offsetFromMaster Value Register OFMRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CCCh EPTPC
1

offsetFromMaster Value Register OFMRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CD0h EPTPC
1

meanPathDelay Value Register MPDRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CD4h EPTPC
1

meanPathDelay Value Register MPDRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CE0h EPTPC
1

grandmasterPriority Field Setting Register GMPR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CE4h EPTPC
1

grandmasterClockQuality Field Setting Register GMCQR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CE8h EPTPC
1

grandmasterIdentity Field Setting Registers GMIDRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CECh EPTPC
1

grandmasterIdentity Field Setting Registers GMIDRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CF0h EPTPC
1

currentUtcOffset/timeSource Field Setting Register CUOTSR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4CF4h EPTPC
1

stepsRemoved Field Setting Register SRR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D00h EPTPC
1

PTP-primary Message Destination MAC Address 
Setting Registers

PPMACRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D04h EPTPC
1

PTP-primary Message Destination MAC Address 
Setting Registers

PPMACRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D08h EPTPC
1

PTP-pdelay Message MAC Address Setting Registers PDMACRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D0Ch EPTPC
1

PTP-pdelay Message MAC Address Setting Registers PDMACRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D10h EPTPC
1

PTP Message EtherType Setting Register PETYPER 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC
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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 5.23 SDRAM Space Single Read Bus Timing
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Figure 5.55 Transmit/Receive Timing (CPHA = 1)
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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
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Note 1. tPBcyc: PCLKB 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 MMC interface, the AC portion of the electrical characteristics is measured for each group.

Figure 5.61 MMC Interface

Table 5.39 MMC Host Interface 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. Unit
Test 

Conditions*2

MMCIF MMC_CLK clock cycle tMMCPP 2 × tPBcyc — ns Figure 5.61

MMC_CLK clock high level width tMMCWH 6.5 — ns

MMC_CLK clock low level width tMMCWL 6.5 — ns

MMC_CLK clock rising time tMMCLH — 5 ns

MMC_CLK clock falling time tMMCHL — 5 ns

MMC_CMD, MMC_D7 to MMC_D0 output data delay
(data transfer mode)

tMMCODLY –6.5 6.5 ns

MMC_CMD, MMC_D7 to MMC_D0 input data setup tMMCISU 8 — ns

MMC_CMD, MMC_D7 to MMC_D0 input data hold tMMCIH 2 — ns

tMMCPP

tMMCWL tMMCWH

tMMCHL tMMCLH

tMMCISU tMMCIH

tMMCODLY (max) tMMCODLY (min)

MMC_CLK

MMC_CMD, 
MMC_D7 to MMC_D0 input

MMC_CMD, 
MMC_D7 to MMC_D0 output
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Figure 5.74 PDC AC Timing
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Note 1. Definition of reprogram/erase cycle:
The reprogram/erase cycle is the number of erasing for each block. When the reprogram/erase cycle is n times (n = 100000), 
erasing can be performed n times for each block. For instance, when 4-byte programming is performed 512 times for different 
addresses in 2-Kbyte block and then the entire block is erased, the reprogram/erase cycle is counted as one. However, 
programming the same address for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. This is the minimum number of times to guarantee all the characteristics after reprogramming (guaranteed range is from 1 to the 
value of the minimum value).

Note 3. This shows the characteristics when reprogramming is performed within the specified range, including the minimum value.

Table 5.54 Data Flash Memory 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, 
Temperature range for programming/erasure: Ta = Topr

Item Symbol
FCLK = 4 MHz 20 MHz ≤ FCLK ≤ 60 MHz

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

Programming time 4 bytes tDP4 — 0.36 3.8 — 0.16 1.7 ms

Erasure time 64 bytes tDE64 — 3.1 18 — 1.7 10 ms

Blank check time 4 bytes tDBC4 — — 84 — — 30 μs

64 bytes tDBC64 — — 280 — — 100 μs

2 Kbytes tDBC2K — — 6169 — — 2200 μs

Reprogramming/erasure cycle*1 NDPEC 100000
*2

— — 100000
*2

— — —

Suspend delay time during programming tDSPD — — 264 — — 120 μs

First suspend delay time during erasure 
(in suspend priority mode)

tDSESD1 — — 216 — — 120 μs

Second suspend delay time during 
erasure 
(in suspend priority mode)

tDSESD2 — — 300 — — 300 μs

Suspend delay time during erasing 
(in erasure priority mode)

tDSEED — — 300 — — 300 μs

Forced stop command tFD — — 32 — — 20 μs

Data hold time*3 tDDRP 10 — — 10 — — —
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Figure 5.88 Boundary Scan Input/Output Timing
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Classifications

- Items with Technical Update document number: Changes according to the corresponding issued Technical Update

- Items without Technical Update document number: Minor changes that do not require Technical Update to be issued

REVISION HISTORY RX64M Group Datasheet

Rev. Date
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1. Overview
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19 Table 1.4 Pin Functions (2/8), changed

20 Table 1.4 Pin Functions (3/8), changed

25 Table 1.4 Pin Functions (8/8), note added
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3. Address Space, added

4. I/O Registers, added

5. Electrical Characteristics, added
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Rev. Date
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Features
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5 Table 1.1 Outline of Specifications (4/9), changed
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28 Figure 1.5 Pin Assignment (176-Pin LFQFP), changed

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

49 Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (3/5), changed
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4. I/O Registers

71 (4) Notes on Sleep Mode and Mode Transitions, added
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