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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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Communication 
function

Ethernet controller 
(ETHERC)

 2 channels
 Input and output of Ethernet/IEEE 802.3 frames
 Transfer at 10 or 100 Mbps
 Full- and half-duplex modes
 MII (Media Independent Interface) or RMII (Reduced Media Independent Interface) as 

defined in IEEE 802.3u
 Detection of Magic PacketsTM*1 or output of a "wake-on-LAN" signal (WOL)
 Compliance with flow control as defined in IEEE 802.3x standards
 Filtering of multicast frames
 Direct transfer of frames between two channels by cut-through

PTP controller for 
Ethernet controller 
(EPTPCa)

 A block compatible with the IEEE 1588 standard is connected to the Ethernet controller 
(ETHERC).

 Matching with a time stamp can start counting by MTU3 and the GPT.

DMA controller for 
Ethernet controller 
(EDMACa)

 3 channels (the round-robin method determines the priority of the channels)
2 channels for ETHERC; 1 channel for EPTPC

 Alleviation of CPU load by the descriptor control method
 Transmission FIFO: 2 Kbytes; Reception FIFO: 4 Kbytes

USB 2.0 FS host/
function module (USBb)

 Includes a UDC (USB Device Controller) and transceiver for USB 2.0 FS
 One port
 Compliance with the USB 2.0 specification
 Transfer rate: Full speed (12 Mbps), low speed (1.5 Mbps) (host only)
 Self-power mode and bus power are selectable
 OTG (On the Go) operation is possible (low-speed is not supported)
 Incorporates 2 Kbytes of RAM as a transfer buffer
 External pull-up and pull-down resistors are not required

USB 2.0 HS host/
function module with 
battery charging 
(USBAa)

 Includes a UDC (USB Device Controller) and transceiver for USB 2.0 HS
 One port (only in 177-/176-pin devices)
 Compliance with the USB 2.0 specification
 Transfer rate: High speed (480 Mbps), full speed (12 Mbps), 

low speed (1.5 Mbps) (host only)
 Self-power mode and bus power are selectable
 OTG (On the Go) operation is possible (low-speed is not supported)
 Incorporates 8.5 Kbytes of RAM as a transfer buffer
 External pull-up and pull-down resistors are not required

Serial communications 
interfaces (SCIg, SCIh)

 9 channels (SCIg: 8 channels + SCIh: 1 channel)
 SCIg

Serial communications modes: Asynchronous, clock synchronous, and smart-card 
interface
Multi-processor function
On-chip baud rate generator allows selection of the desired bit rate
Choice of LSB-first or MSB-first transfer
Average transfer rate clock can be input from TMR timers for SCI5, SCI6, and SCI12
Start-bit detection: Level or edge detection is selectable.
Simple I2C
Simple SPI
9-bit transfer mode
Bit rate modulation
Double-speed mode
Event linking by the ELC (only on chanel 5)

 SCIh (The following functions are added to SCIg)
Supports the serial communications protocol, which contains the start frame and 
information frame
Supports the LIN format

Serial communications 
interface with FIFO 
(SCIFA)

 4 channels
 Methods of transfer: Asynchronous and clock synchronous
 Desired bit rates can be selected from the internal baud rate generators.
 LSB or MSB first is selectable.
 Both the transmission and reception sections are equipped with 16-byte FIFO buffers, 

allowing continuous transmission and reception.
 Bit rate modulation
 Double-speed mode

Table 1.1 Outline of Specifications (6/10)

Classification Module/Function Description



RX71M Group 1. Overview

R01DS0249EJ0100 Rev.1.00 Page 21 of 228
Jan 15, 2015

General-purpose PWM 
timer

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

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

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

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

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

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

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

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

GTETRG-B/GTETRG-C/
GTETRG-D

Input External trigger input pin for GPT0 to GPT3

16-bit timer pulse unit TIOCA0, TIOCB0
TIOCC0, TIOCD0

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

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

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

TIOCA3, TIOCB3
TIOCC3, TIOCD3

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

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

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

TCLKA, TCLKB
TCLKC, TCLKD

Input Input pins for external clock signals or for phase counting mode 
clock signals

Programmable pulse 
generator

PO0 to PO31 Output Output pins for the pulse signals

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

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

TMRI0 to TMRI3 Input Input pins for the counter reset

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

TOC0 to TOC3 Output Output pins for CMTW

Table 1.4 Pin Functions (3/8)

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

 Asynchronous mode/clock synchronous mode

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

RXD0 to RXD7 Input Input pins for received data

TXD0 to TXD7 Output Output pins for transmitted data

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

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

 Simple I2C mode

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

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

 Simple SPI mode

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

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

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

SS0# to SS7# Input Chip-select input pins

Serial communications 
interface (SCIh)

 Asynchronous mode/clock synchronous mode

SCK12 I/O Input/output pin for the clock

RXD12 Input Input pin for received data

TXD12 Output Output pin for transmitted data

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

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

 Simple I2C mode

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

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

 Simple SPI mode

SCK12 I/O Input/output pin for the clock

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

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

SS12# Input Chip-select input pin

 Extended serial mode

RXDX12 Input Input pin for received data

TXDX12 Output Output pin for transmitted data

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

Serial communications 
interface with FIFO
(SCIFA)

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

RXD8 to RXD11 Input Input pins for received data

TXD8 to TXD11 Output Output pins for transmitted data

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

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

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

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

Table 1.4 Pin Functions (4/8)

Classifications Pin Name I/O Description
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1.5 Pin Assignments

Figure 1.3 to Figure 1.9 show the pin assignments. Table 1.5 to Table 1.10 show the lists of pins and pin functions.

Figure 1.3 Pin Assignment (177-Pin TFLGA)

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

15 PE2 PE3 P70 P65 P67 VSS VCC PG7 PA6 PB0 P72 PB4 VSS VCC PC1 15

14 PE1 PE0 VSS PE7 PG3 PA0 PA1 PA2 PA7 VCC PB1 PB5 P73 P75 P74 14

13 P63 P64 PE4 VCC PG2 PG4 PG6 PA3 VSS P71 PB3 PB7 PC0 PC2 P76 13

12 P60 VSS P62 PE5 PE6 P66 PG5 PA4 PA5 PB2 PB6 P77 PC3 PC4 P80 12

11 PD6 PG1 VCC P61

RX71M Group
PTLG0177KA-A
(177-Pin TFLGA)

(Upper Perspective View)

P81 P82 PC6 VCC 11

10 P97 PD4 PG0 PD7 PC5 PC7 P83 VSS 10

9 VCC P96 PD3 PD5 P50 P51 P52 P53 9

8 P94 PD1 PD2 VSS
VCC_
USBA

VSS1_
USBA

P10 P11 8

7 VSS P92 PD0 P95
USBA_
RREF

VSS2_
USBA

USBA_
DM

USBA_
DP

7

6 VCC P91 P90 P93
AVCC_
USBA

VSS_
USB

AVSS_
USBA

PVSS_
USBA

6

5 P46 P47 P45 P44 NC
VCC_
USB

P12
USB0_

DP
USB0_

DM
5

4 P42 P41 P43 P00 VSS BSCANP PF4 P35 PF3 PF1 P25 P86 P15 P14 P13 4

3 VREFL0 P40 VREFH0 P03 PF5 PJ3
MD/

FINED
RES# P34 PF2 PF0 P24 P22 P87 P16 3

2 AVCC0 P07 AVCC1 P02 EMLE VCL XCOUT VSS VCC P32 P30 P26 P23 P17 P20 2

1 AVSS0 P05 AVSS1 P01 PJ5 VBATT XCIN XTAL EXTAL P33 P31 P27 VCC VSS P21 1

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

Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.5, List of 
Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).



RX71M Group 1. Overview

R01DS0249EJ0100 Rev.1.00 Page 45 of 228
Jan 15, 2015

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

RXD5/SMISO5/
SSCL5/
ET0_MDIO

IRQ6-DS

111 TRDATA3 PG7 D31 ET1_TX_ER

112 PA2 A2 MTIOC7A/
GTIOC1A-C/PO18

RXD5/SMISO5/
SSCL5/SSLA3-B

113 TRDATA2 PG6 D30 ET1_ETXD3

114 PA1 A1/DQM3 MTIOC0B/MTCLKC/
MTIOC7B/
GTIOC2A-C/TIOCB0/
PO17

SCK5/SSLA2-B/
ET0_WOL

IRQ11

115 VCC

116 TRCLK PG5 D29 ET1_ETXD2

117 VSS

118 PA0 A0/BC0#/
DQM2

MTIOC4A/MTIOC6D/
GTIOC0B-C/TIOCA0/
CACREF/PO16

SSLA1-B/
ET0_TX_EN/
RMII0_TXD_EN

119 TRSYNC PG4 D28 ET1_ETXD1/
RMII1_TXD1

120 P67 CS7#/DQM1 MTIOC7C/
GTIOC1B-C

CRX2 IRQ15

121 TRDATA1 PG3 D27 ET1_ETXD0/
RMII1_TXD0

122 P66 CS6#/DQM0 MTIOC7D/
GTIOC2B-C

CTX2

123 TRDATA0 PG2 D26 ET1_TX_CLK

124 P65 CS5#/CKE

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

MISOB-B MMC_RES#-B/
SDHI_WP-B

IRQ7 AN105

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

MOSIB-B MMC_CD-B/
SDHI_CD-B

IRQ6 AN104

127 VCC

128 P70 SDCLK

129 VSS

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

ET0_RX_CLK/
REF50CK0/
RSPCKB-B

IRQ5 AN103

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

ET0_ERXD2/SSLB0-B AN102

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

CTS12#/RTS12#/
SS12#/
ET0_ERXD3

MMC_D7-B AN101

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

RXD12/SMISO12/
SSCL12/RXDX12/
SSLB3-B

MMC_D6-B IRQ7-DS AN100

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

TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12/SSLB2-B

MMC_D5-B ANEX1

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

SCK12/SSLB1-B MMC_D4-B ANEX0

136 P64 CS4#/WE#

137 P63 CS3#/CAS#

138 P62 CS2#/RAS#

139 P61 CS1#/SDCS#

140 VSS

Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (5/7)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

176-Pin
LQFP

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

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

(QSPI, SDHI, 
MMCIF, PDC)
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Table 1.8 List of Pin and Pin Functions (144-Pin LQFP) (1/5)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

144-Pin
LQFP

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

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

(QSPI, SDHI, 
MMCIF, PDC)

1 AVSS0

2 P05 IRQ13 DA1

3 AVCC1

4 P03 IRQ11 DA0

5 AVSS1

6 P02 TMCI1 SCK6 IRQ10 AN120

7 P01 TMCI0 RXD6/SMISO6/SSCL6 IRQ9 AN119

8 P00 TMRI0 TXD6/SMOSI6/SSDA6 IRQ8 AN118

9 PF5 IRQ4

10 EMLE

11 PJ5 POE8#

12 VSS

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

14 VCL

15 VBATT

16 MD/FINED

17 XCIN

18 XCOUT

19 RES

20 XTAL P37

21 VSS

22 EXTAL P36

23 VCC

24 P35 NMI

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

SCK6/SCK0/
ET0_LINKSTA

IRQ4

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

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

PCKO IRQ3-DS

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

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

VSYNC IRQ2-DS

28 TMS P31 MTIOC4D/TMCI2/
PO9/RTCIC1

CTS1#/RTS1#/SS1#/
SSLB0-A

IRQ1-DS

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

RXD1/SMISO1/
SSCL1/MISOB-A

IRQ0-DS

30 TCK P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB-A

31 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/
SSDA1/MOSIB-A

32 P25 CS5#/
EDACK1

MTIOC4C/MTCLKB/
TIOCA4/PO5

RXD3/SMISO3/
SSCL3/SSIDATA1

HSYNC ADTRG0#

33 P24 CS4#/
EDREQ1

MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3/
USB0_VBUSEN/
SSISCK1

PIXCLK

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

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

PIXD7

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

SCK0/
USB0_OVRCURB/
AUDIO_MCLK

PIXD6
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0008 2804h EXDMA
C0

EXDMA Destination Address Register EDMDAR 32 32 1, 2 BCLK EXDMAC
a

0008 2808h EXDMA
C0

EXDMA Transfer Count Register EDMCRA 32 32 1, 2 BCLK EXDMAC
a

0008 280Ch EXDMA
C0

EXDMA Block Transfer Count Register EDMCRB 16 16 1, 2 BCLK EXDMAC
a

0008 2810h EXDMA
C0

EXDMA Transfer Mode Register EDMTMD 16 16 1, 2 BCLK EXDMAC
a

0008 2812h EXDMA
C0

EXDMA Output Setting Register EDMOMD 8 8 1, 2 BCLK EXDMAC
a

0008 2813h EXDMA
C0

EXDMA Interrupt Setting Register EDMINT 8 8 1, 2 BCLK EXDMAC
a

0008 2814h EXDMA
C0

EXDMA Address Mode Register EDMAMD 32 32 1, 2 BCLK EXDMAC
a

0008 2818h EXDMA
C0

EXDMA Offset Register EDMOFR 32 32 1, 2 BCLK EXDMAC
a

0008 281Ch EXDMA
C0

EXDMA Transfer Enable Register EDMCNT 8 8 1, 2 BCLK EXDMAC
a

0008 281Dh EXDMA
C0

EXDMA Software Start Register EDMREQ 8 8 1, 2 BCLK EXDMAC
a

0008 281Eh EXDMA
C0

EXDMA Status Register EDMSTS 8 8 1, 2 BCLK EXDMAC
a

0008 2820h EXDMA
C0

EXDMA External Request Sense Mode Register EDMRMD 8 8 1, 2 BCLK EXDMAC
a

0008 2821h EXDMA
C0

EXDMA External Request Flag Register EDMERF 8 8 1, 2 BCLK EXDMAC
a

0008 2822h EXDMA
C0

EXDMA Peripheral Request Flag Register EDMPRF 8 8 1, 2 BCLK EXDMAC
a

0008 2840h EXDMA
C1

EXDMA Source Address Register EDMSAR 32 32 1, 2 BCLK EXDMAC
a

0008 2844h EXDMA
C1

EXDMA Destination Address Register EDMDAR 32 32 1, 2 BCLK EXDMAC
a

0008 2848h EXDMA
C1

EXDMA Transfer Count Register EDMCRA 32 32 1, 2 BCLK EXDMAC
a

0008 284Ch EXDMA
C1

EXDMA Block Transfer Count Register EDMCRB 16 16 1, 2 BCLK EXDMAC
a

0008 2850h EXDMA
C1

EXDMA Transfer Mode Register EDMTMD 16 16 1, 2 BCLK EXDMAC
a

0008 2852h EXDMA
C1

EXDMA Output Setting Register EDMOMD 8 8 1, 2 BCLK EXDMAC
a

0008 2853h EXDMA
C1

EXDMA Interrupt Setting Register EDMINT 8 8 1, 2 BCLK EXDMAC
a

0008 2854h EXDMA
C1

EXDMA Address Mode Register EDMAMD 32 32 1, 2 BCLK EXDMAC
a

0008 285Ch EXDMA
C1

EXDMA Transfer Enable Register EDMCNT 8 8 1, 2 BCLK EXDMAC
a

0008 285Dh EXDMA
C1

EXDMA Software Start Register EDMREQ 8 8 1, 2 BCLK EXDMAC
a

0008 285Eh EXDMA
C1

EXDMA Status Register EDMSTS 8 8 1, 2 BCLK EXDMAC
a

0008 2860h EXDMA
C1

EXDMA External Request Sense Mode Register EDMRMD 8 8 1, 2 BCLK EXDMAC
a

0008 2861h EXDMA
C1

EXDMA External Request Flag Register EDMERF 8 8 1, 2 BCLK EXDMAC
a

0008 2862h EXDMA
C1

EXDMA Peripheral Request Flag Register EDMPRF 8 8 1, 2 BCLK EXDMAC
a

0008 2A00h EXDMA
C

EXDMA Module Start Register EDMAST 8 8 1, 2 BCLK EXDMAC
a

0008 2BE0h EXDMA
C

Cluster Buffer Register 0 CLSBR0 32 32 1, 2 BCLK EXDMAC
a

0008 2BE4h EXDMA
C

Cluster Buffer Register 1 CLSBR1 32 32 1, 2 BCLK EXDMAC
a

Table 4.1 List of I/O Registers (Address Order) (5 / 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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RX71M Group 4. I/O Registers

0008 A087h SCI4 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A088h SCI4 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A089h SCI4 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Ah SCI4 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Bh SCI4 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Ch SCI4 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Dh SCI4 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Eh SCI4 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Fh SCI4 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Eh SCI4 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A090h SCI4 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A091h SCI4 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A090h SCI4 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A092h SCI4 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A0h SCI5 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A1h SCI5 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A2h SCI5 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A3h SCI5 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A4h SCI5 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A5h SCI5 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A6h SCI5 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A7h SCI5 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A8h SCI5 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A9h SCI5 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0AAh SCI5 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0ABh SCI5 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0ACh SCI5 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0ADh SCI5 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0AEh SCI5 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0AFh SCI5 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0AEh SCI5 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 
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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 
Consumpti
on

0008 C282h SYSTE
M

Deep Standby Interrupt Enable Register 0 DPSIER0 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C283h SYSTE
M

Deep Standby Interrupt Enable Register 1 DPSIER1 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C284h SYSTE
M

Deep Standby Interrupt Enable Register 2 DPSIER2 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C285h SYSTE
M

Deep Standby Interrupt Enable Register 3 DPSIER3 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C286h SYSTE
M

Deep Standby Interrupt Flag Register 0 DPSIFR0 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C287h SYSTE
M

Deep Standby Interrupt Flag Register 1 DPSIFR1 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on
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000C 4328h EPTPC Timer Cycle Setting Register 2 TMCYCR2 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 432Ch EPTPC Timer Pulse Width Setting Register 2 TMPLSR2 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 4330h EPTPC Timer Start Time Setting Register TMSTTRU3 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 4334h EPTPC Timer Start Time Setting Register TMSTTRL3 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 4338h EPTPC Timer Cycle Setting Register 3 TMCYCR3 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 433Ch EPTPC Timer Pulse Width Setting Register 3 TMPLSR3 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 4340h EPTPC Timer Start Time Setting Register TMSTTRU4 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 4344h EPTPC Timer Start Time Setting Register TMSTTRL4 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 4348h EPTPC Timer Cycle Setting Register 4 TMCYCR4 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 434Ch EPTPC Timer Pulse Width Setting Register 4 TMPLSR4 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 4350h EPTPC Timer Start Time Setting Register TMSTTRU5 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 4354h EPTPC Timer Start Time Setting Register TMSTTRL5 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 4358h EPTPC Timer Cycle Setting Register 5 TMCYCR5 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 435Ch EPTPC Timer Pulse Width Setting Register 5 TMPLSR5 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 437Ch EPTPC Timer Start Register TMSTARTR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPCa

000C 4400h EPTPC PRC-TC Status Register PRSR 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPCa

000C 4404h EPTPC PRC-TC Status Notification Permission Register PRIPR 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPCa

000C 4410h EPTPC Channel 0 Local MAC Address Register PRMACRU0 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPCa

000C 4414h EPTPC Channel 0 Local MAC Address Register PRMACRL0 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPCa

000C 4418h EPTPC Channel 1 Local MAC Address Register PRMACRU1 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPCa

000C 441Ch EPTPC Channel 1 Local MAC Address Register PRMACRL1 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPCa

000C 4420h EPTPC Packet Transmission Control Register TRNDISR 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPCa

000C 4430h EPTPC Relay Mode Register TRNMR 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPCa

000C 4434h EPTPC Cut-Through Transfer Start Threshold Register TRNCTTDR 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPCa

000C 4800h EPTPC
0

SYNFP Status Register SYSR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4804h EPTPC
0

SYNFP Status Notification Permission Register SYIPR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4810h EPTPC
0

SYNFP MAC Address Register SYMACRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4814h EPTPC
0

SYNFP MAC Address Register SYMACRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4818h EPTPC
0

SYNFP LLC-CTL Value Register SYLLCCTLR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 481Ch EPTPC
0

SYNFP Local IP Address Register SYIPADDRR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4840h EPTPC
0

SYNFP Specification Version Setting Register SYSPVRR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4844h EPTPC
0

SYNFP Domain Number Setting Register SYDOMR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4850h EPTPC
0

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

000C 4854h EPTPC
0

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

000C 4858h EPTPC
0

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

000C 485Ch EPTPC
0

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

000C 4860h EPTPC
0

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

000C 4864h EPTPC
0

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

000C 4868h EPTPC
0

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

000C 4880h EPTPC
0

SYNFP Register Value Load Directive Register SYRVLDR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa
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000C 4D6Ch EPTPC
1

Frame Reception Filter MAC Address 1 Setting 
Registers

FMAC1RL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4DC0h EPTPC
1

Asymmetric Delay Setting Register DASYMRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4DC4h EPTPC
1

Asymmetric Delay Setting Register DASYMRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4DC8h EPTPC
1

Timestamp Latency Setting Register TSLATR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4DCCh EPTPC
1

SYNFP Operation Setting Register SYCONFR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4DD0h EPTPC
1

SYNFP Frame Format Setting Register SYFORMR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4DD4h EPTPC
1

Response Message Reception Timeout Register RSTOUTR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000D 0000h SCIFA8 Serial Mode Register SMR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0002h SCIFA8 Bit Rate Register BRR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0002h SCIFA8 Modulation Duty Register MDDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0004h SCIFA8 Serial Control Register SCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0006h SCIFA8 Transmit FIFO Data Register FTDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0008h SCIFA8 Serial Status Register FSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 000Ah SCIFA8 Receive FIFO Data Register FRDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 000Ch SCIFA8 FIFO Control Register FCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 000Eh SCIFA8 FIFO Data Count Register FDR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0010h SCIFA8 Serial Port Register SPTR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0012h SCIFA8 Line Status Register LSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0014h SCIFA8 Serial Extended Mode Register SEMR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0016h SCIFA8 FIFO Trigger Control Register FTCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0020h SCIFA9 Serial Mode Register SMR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0022h SCIFA9 Bit Rate Register BRR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0022h SCIFA9 Modulation Duty Register MDDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0024h SCIFA9 Serial Control Register SCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0026h SCIFA9 Transmit FIFO Data Register FTDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0028h SCIFA9 Serial Status Register FSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 002Ah SCIFA9 Receive FIFO Data Register FRDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 002Ch SCIFA9 FIFO Control Register FCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 002Eh SCIFA9 FIFO Data Count Register FDR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0030h SCIFA9 Serial Port Register SPTR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0032h SCIFA9 Line Status Register LSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0034h SCIFA9 Serial Extended Mode Register SEMR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0036h SCIFA9 FIFO Trigger Control Register FTCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0040h SCIFA1
0

Serial Mode Register SMR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0042h SCIFA1
0

Bit Rate Register BRR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0042h SCIFA1
0

Modulation Duty Register MDDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0044h SCIFA1
0

Serial Control Register SCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0046h SCIFA1
0

Transmit FIFO Data Register FTDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0048h SCIFA1
0

Serial Status Register FSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 004Ah SCIFA1
0

Receive FIFO Data Register FRDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 004Ch SCIFA1
0

FIFO Control Register FCR 16 16 3, 4 PCLKB 2 ICLK SCIFA
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000D 0456h USBA USB Request Value Register USBVAL 16 16 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

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

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

USBAa

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

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

USBAa

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

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

USBAa

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

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

USBAa

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

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

USBAa

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

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

USBAa

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

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

USBAa

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

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

USBAa

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

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

USBAa

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

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

USBAa
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000D 0470h USBA Pipe1 Control Register PIPE1CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

000D 0472h USBA Pipe2 Control Register PIPE2CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

000D 0474h USBA Pipe3 Control Register PIPE3CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

000D 0476h USBA Pipe4 Control Register PIPE4CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

000D 0478h USBA Pipe5 Control Register PIPE5CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

000D 047Ah USBA Pipe6 Control Register PIPE6CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

000D 047Ch USBA Pipe7 Control Register PIPE7CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

000D 047Eh USBA Pipe8 Control Register PIPE8CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

000D 0480h USBA Pipe9 Control Register PIPE9CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

000D 0490h USBA Pipe1 Transaction Counter Enable Register PIPE1TRE 16 16 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

000D 0492h USBA Pipe1 Transaction Counter Register PIPE1TRN 16 16 (3 + BUSWAIT) 
PCLKA or more

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

USBAa
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Note 1. The input leakage current value at the EMLE and BSCANP pins are only when Vin = 0 V.

Table 5.3 DC Characteristics (2)
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

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

Item Symbol Min. Typ. Max. Unit Test Conditions

Output high voltage All output pins VOH VCC – 0.5 — — V IOH = –1 mA

Output low voltage All output pins
(except for RIIC pins and 
ETHERC output pin)

VOL — — 0.5 V IOL = 1.0 mA

RIIC output pin — — 0.4 IOL = 3.0 mA

— — 0.6 IOL = 6.0 mA

RIIC output pin
(only P12 and P13 in channel 0)

VOL — — 0.4 V IOL = 15.0 mA
(ICFER.FMPE = 1)

— 0.4 — IOL = 20.0 mA
(ICFER.FMPE = 1)

ETHERC output pin VOL — — 0.4 V IOL = 1.0 mA

Input leakage current RES#, MD pin, EMLE*1, 
BSCANP*1, NMI

Iin — — 1.0 μA Vin = 0 V
Vin = VCC

Three-state leakage 
current (off state)

Other than ports for 5 V tolerant ITSI — — 1.0 μA Vin = 0 V
Vin = VCC

Ports for 5 V tolerant — — 5.0 Vin = 0 V
Vin = 5.5 V

Input pull-up MOS 
current

Ports 0 to 2, 3, 4 to G, J3, J5 Ip –300 — –10 μA VCC = 2.7 to 3.6 V
Vin = 0 V

Input pull-down MOS 
current

EMLE, BSCANP Ip 10 — 300 μA Vin = VCC

Input capacitance All input pins
(except for ports 03, 05, 12, 13, 
16, 17, EMLE, BSCANP, 
USB0_DP, USB0_DM, 
USBA_DP, and USBA_DM)

Cin — — 8 pF Vbias = 0 V
Vamp = 20 mV
f = 1 MHz
Ta = 25°C

Ports 03, 05, 12, 13, 16, 17, 
EMLE, BSCANP, USB0_DP, 
USB0_DM, USBA_DP, and 
USBA_DM

— — 16
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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] bit × 
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] bit × 
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] bit × 
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 5.19 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 *1CSON:0

Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

CSWOFF:2
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Figure 5.22 External Bus Timing/External Wait Control

tWTS tWTH tWTS tWTH

CSRWAIT:3
CSWWAIT:3

BCLK

A23 to A0

CS7# to CS0#

RD# (Read)

WR# (Write)

WAIT#

TW1 TW2 (Tend) TendTW3 Tn1 Tn2

External wait
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Figure 5.26 SDRAM Space Multiple Write Bus Timing

ACT WR PRAWR WR WR

SDCLK pin

A18 to A0

AP*1

SDCS#

RAS#

CAS#

WE#

CKE

DQMn

D31 to D0

tAD2 tAD2 tAD2 tAD2 tAD2 tAD2 tAD2 tAD2

tAD2 tAD2 tAD2 tAD2 tAD2

tCSD2 tCSD2 tCSD2 tCSD2 tCSD2

tRASD tRASD tRASD tRASD tRASD

tCASD tCASD tCASD

tWED tWED

(High)

tDQMD tDQMD

tWDD2 tWDH2 tWDD2 tWDH2

C1 C2 C3
Row

address
C0

(column address)

PRA
command

Note 1. Address pins for output of the precharge-setting command 
(Precharge-sel) for SDRAM.
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5.3.7 Timing of On-Chip Peripheral Modules

Note 1. tPBcyc: PCLKB cycle

Figure 5.33 I/O Port Input Timing

Table 5.23 I/O Port Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

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

Item Symbol Min. Max. Unit*1 Test 
Conditions

I/O ports Input data pulse width tPRW 1.5 — tPBcyc Figure 5.33

Port

PCLKB

tPRW
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Figure 5.56 RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output 
Timing

SDA0, SDA2

SCL0, SCL2

VIH

VIL

tSTAH

tSCLH

tSCLL

P*1 S*1

tSf tSr

tSCL
tSDAH

tSDAS

tSTAS tSP tSTOS

P*1

tBUF

Test conditions
VIH = VCC × 0.7, VIL = VCC × 0.3
VOL  0.6 V, OL = 6 mA (ICFER.FMPE = 0)
VOL  0.4 V, OL = 15 mA (ICFER.FMPE = 1)

Sr*1

Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition


