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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

Details

Product Status Active

Core Processor RXv2

Core Size 32-Bit Single-Core

Speed 240MHz

Connectivity CANbus, EBI/EMI, Ethernet, I²C, MMC/SD, QSPI, SCI, SPI, SSI, USB OTG

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 127

Program Memory Size 2MB (2M x 8)

Program Memory Type FLASH

EEPROM Size 64K x 8

RAM Size 512K x 8

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

Data Converters A/D 8x12b, 21x12b; D/A 2x12

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 177-TFLGA

Supplier Device Package 177-TFLGA (8x8)

Purchase URL https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f571mfcdlc-20

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/r5f571mfcdlc-20-4416456
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


RX71M Group 1. Overview

R01DS0249EJ0100 Rev.1.00 Page 31 of 228
Jan 15, 2015

Figure 1.7 Pin Assignment (144-Pin LQFP)
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Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.8, List of Pin and Pin 
Functions (144-Pin LQFP).

RX71M Group
PLQP0144KA-A
(144-pin LQFP)

(Top view)
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141 P60 CS0# ET1_TX_EN/
RMII1_TXD_EN

142 VCC

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

IRQ7 AN107

144 PG1 D25 ET1_RX_ER/
RMII1_RX_ER

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

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

IRQ6 AN106

146 PG0 D24 ET1_RX_CLK/
REF50CK1

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

MMC_CLK-B/
SDHI_CLK-B/
QSPCLK-B

IRQ5 AN113

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

IRQ4 AN112

149 P97 A23/D23 ET1_ERXD3

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

MMC_D3-B/
SDHI_D3-B/
QIO3-B

IRQ3 AN111

151 VSS

152 P96 A22/D22 ET1_ERXD2

153 VCC

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

CRX0 MMC_D2-B/
SDHI_D2-B/
QIO2_B

IRQ2 AN110

155 P95 A21/D21 ET1_ERXD1/
RMII1_RXD1

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

CTX0 IRQ1 AN109

157 P94 A20/D20 ET1_ERXD0/
RMII1_RXD0

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

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

AN117

160 P92 A18/D18 POE4# ET1_CRS/
RMII1_CRS_DV/
RXD7/SMISO7/SSCL7

AN116

161 P91 A17/D17 ET1_COL/SCK7 AN115

162 VSS

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

AN114

164 VCC

165 P47 IRQ15-
DS

AN007

166 P46 IRQ14-
DS

AN006

167 P45 IRQ13-
DS

AN005

168 P44 IRQ12-
DS

AN004

169 P43 IRQ11-DS AN003

170 P42 IRQ10-
DS

AN002

Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (6/7)

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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62 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

MMC_D5-A

63 TRSYNC P82 EDREQ1 MTIOC4A/
GTIOC2A-D/PO28

TXD10/ET0_ETXD1/
RMII0_TXD1

MMC_D4-A

64 TRDATA1 P81 EDACK0 MTIOC3D/
GTIOC0B-D/PO27

RXD10/ET0_ETXD0/
RMII0_TXD0

MMC_D3-A/
SDHI_CD-A/
QIO3-A

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

MMC_D2-A/
SDHI_WP-A/
QIO2-A

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

SCK5/CTS8#/
SSLA0-A/
ET0_TX_CLK/

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

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

TXD5/SMOSI5/
SSDA5/ET0_TX_ER

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

68 P77 CS7# PO23 TXD11/ET0_RX_ER/
RMII0_RX_ER

MMC_CLK-A/
SDHI_CLK-A/
QSPCLK-A

69 P76 CS6# PO22 RXD11/ET0_RX_CLK/
REF50CK0

MMC_CMD-A/
SDHI_CMD-A/
QSSL-A

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

RXD5/SMISO5/
SSCL5/SSLA3-A/
ET0_RX_DV

MMC_CD-A/
SDHI_D3-A

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

MMC_RES#-A/
SDHI_D2-A

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

73 PC1 A17 MTIOC3A/TCLKD/
PO18

SCK5/SSLA2-A/
ET0_ERXD2

IRQ12

74 VCC

75 PC0 A16 MTIOC3C/TCLKC/
PO17

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

IRQ14

76 VSS

77 P73 CS3# PO16 ET0_WOL

78 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/ET0_CRS/
RMII0_CRS_DV

79 PB6 A14 MTIOC3D/TIOCA5/
PO30

RXD9/ET0_ETXD1/
RMII0_TXD1

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

SCK9/RTS9#/
ET0_ETXD0/
RMII0_TXD0

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

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

SCK4/SCK6/
ET0_RX_ER/
RMII0_RX_ER

83 PB2 A10 TIOCC3/TCLKC/
PO26

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

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

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

IRQ4-DS

85 P72 A19/CS2# ET0_MDC

86 P71 A18/CS1# ET0_MDIO

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

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

144-Pin
LQFP

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

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

(QSPI, SDHI, 
MMCIF, PDC)
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RX71M Group 3. Address Space

3. Address Space

3.1 Address Space

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

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

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

operating mode and states of control bits.

Figure 3.1 Memory Map in Each Operating Mode

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

On-chip RAM

External address space
(CS area)

Reserved area*3

External address space

On-chip RAM

On-chip ROM (program ROM)
(read only)*2

On-chip ROM
(data flash memory)
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(CS area)

0000 0000h
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FFFF FFFFh

Single-chip mode*1

On-chip RAM

On-chip ROM (program ROM)
(read only)*2
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0011 0000h

On-chip ROM
(data flash memory)
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ECC-RAM
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On-chip ROM (user boot) 
(read only)
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On-chip ROM enabled 
extended mode
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0000 0000h

0008 0000h
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On-chip ROM disabled 
extended mode
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0800 0000h

FF00 0000h

00FF 8000h 00FF 8000h

FF7F 8000h

FF80 0000h

On-chip ROM (user boot) 
(read only)

1000 0000h

External address space
(SDRAM area)

External address space
(SDRAM area)

1000 0000h

ECC-RAM

0011 0000h

FFFF FFFFh

FFC0 0000h

FF7F 8000h

FF80 0000h

ECC-RAM
00FF 8000h

FF00 0000h

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

FEFF F000h

On-chip ROM (option-setting memory)
0012 0040h

Reserved area*3
0012 0070h

On-chip ROM (write only)*2
007E 0000h

Reserved area*3

FCU-RAM area*4

Reserved area*3
Peripheral I/O register

007F 0000h

007F 8000h

007F 9000h

007F E000h

0080 0000h

Reserved area*3

Reserved area*3

On-chip ROM (option-setting memory)
0012 0040h

Reserved area*3
0012 0070h

On-chip ROM (write only)*2
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Reserved area*3

FCU-RAM area*4

Reserved area*3
Peripheral I/O register

007F 0000h

007F 8000h

007F 9000h

007F E000h

0080 0000h

Reserved area*3
FF00 0000h

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

FEFF F000h

Peripheral I/O registers
Standby RAM000A 4000h

Peripheral I/O registers000A 6000h

Peripheral I/O registers
Standby RAM000A 4000h

Peripheral I/O registers000A 6000h

Peripheral I/O registers
Standby RAM000A 4000h

Peripheral I/O registers000A 6000h

Note 1. The address space in boot mode and user boot mode/USB boot mode is the same as the address space in single-chip 
mode.

Note 2. The capacity of ROM/RAM differs depending on the products.

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

details on the FCU, see section 63, Flash Memory, in the User’s Manual: Hardware.
Note 5. When MEMWAIT = 1, access to addresses in the range from 0004 0000h to 0007 FFFFh of the on-chip RAM space and 

to the on-chip ROM area (program ROM) takes two cycles whether for reading or writing.

Code 
Flash 
Memory 
Capacity Address

Data 
Flash 
Memory 
Capacity Address 

RAM
Capacity Address

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

0000 0000h to 0007 FFFFh

3 Mbytes FFD0 0000h to FFFF FFFFh

2.5 Mbytes FFD8 0000h to FFFF FFFFh

2 Mbytes FFE0 0000h to FFFF FFFFh

*2, *5 *2, *5 *2, *5
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RX71M Group 4. I/O Registers

0008 77C9h ICU Software Configurable Interrupt B Select Register 201 SLIBR201 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77CAh ICU Software Configurable Interrupt B Select Register 202 SLIBR202 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77CBh ICU Software Configurable Interrupt B Select Register 203 SLIBR203 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77CCh ICU Software Configurable Interrupt B Select Register 204 SLIBR204 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77CDh ICU Software Configurable Interrupt B Select Register 205 SLIBR205 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77CEh ICU Software Configurable Interrupt B Select Register 206 SLIBR206 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77CFh ICU Software Configurable Interrupt B Select Register 207 SLIBR207 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7830h ICU Group AL0 Interrupt Request Register GRPAL0 32 32 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7834h ICU Group AL1 Interrupt Request Register GRPAL1 32 32 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7870h ICU Group AL0 Interrupt Request Enable Register GENAL0 32 32 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7874h ICU Group AL1 Interrupt Request Enable Register GENAL1 32 32 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7900h ICU Software Configurable Interrupt A Request Register 0 PIAR0 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7901h ICU Software Configurable Interrupt A Request Register 1 PIAR1 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7902h ICU Software Configurable Interrupt A Request Register 2 PIAR2 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7903h ICU Software Configurable Interrupt A Request Register 3 PIAR3 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7904h ICU Software Configurable Interrupt A Request Register 4 PIAR4 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7905h ICU Software Configurable Interrupt A Request Register 5 PIAR5 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7906h ICU Software Configurable Interrupt A Request Register 6 PIAR6 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7907h ICU Software Configurable Interrupt A Request Register 7 PIAR7 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7908h ICU Software Configurable Interrupt A Request Register 8 PIAR8 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7909h ICU Software Configurable Interrupt A Request Register 9 PIAR9 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 790Ah ICU Software Configurable Interrupt A Request Register A PIARA 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 790Bh ICU Software Configurable Interrupt A Request Register B PIARB 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D0h ICU Software Configurable Interrupt A Select Register 208 SLIAR208 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D1h ICU Software Configurable Interrupt A Select Register 209 SLIAR209 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D2h ICU Software Configurable Interrupt A Select Register 210 SLIAR210 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D3h ICU Software Configurable Interrupt A Select Register 211 SLIAR211 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D4h ICU Software Configurable Interrupt A Select Register 212 SLIAR212 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D5h ICU Software Configurable Interrupt A Select Register 213 SLIAR213 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D6h ICU Software Configurable Interrupt A Select Register 214 SLIAR214 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D7h ICU Software Configurable Interrupt A Select Register 215 SLIAR215 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D8h ICU Software Configurable Interrupt A Select Register 216 SLIAR216 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D9h ICU Software Configurable Interrupt A Select Register 217 SLIAR217 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79DAh ICU Software Configurable Interrupt A Select Register 218 SLIAR218 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79DBh ICU Software Configurable Interrupt A Select Register 219 SLIAR219 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

Table 4.1 List of I/O Registers (Address Order) (11 / 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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000A 0080h USB0 Pipe9 Control Register PIPE9CTR 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 0090h USB0 Pipe1 Transaction Counter Enable Register PIPE1TRE 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 0092h USB0 Pipe1 Transaction Counter Register PIPE1TRN 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 0094h USB0 Pipe2 Transaction Counter Enable Register PIPE2TRE 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 0096h USB0 Pipe2 Transaction Counter Register PIPE2TRN 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 0098h USB0 Pipe3 Transaction Counter Enable Register PIPE3TRE 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 009Ah USB0 Pipe3 Transaction Counter Register PIPE3TRN 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 009Ch USB0 Pipe4 Transaction Counter Enable Register PIPE4TRE 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 009Eh USB0 Pipe4 Transaction Counter Register PIPE4TRN 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 00A0h USB0 Pipe5 Transaction Counter Enable Register PIPE5TRE 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 00A2h USB0 Pipe5 Transaction Counter Register PIPE5TRN 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 00D0h USB0 Device Address 0 Configuration Register DEVADD0 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 00D2h USB0 Device Address 1 Configuration Register DEVADD1 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 00D4h USB0 Device Address 2 Configuration Register DEVADD2 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 00D6h USB0 Device Address 3 Configuration Register DEVADD3 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 00D8h USB0 Device Address 4 Configuration Register DEVADD4 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 00DAh USB0 Device Address 5 Configuration Register DEVADD5 16 16 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 00F0h USB0 PHY Cross Point Adjustment Register PHYSLEW 32 32 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb
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000A 0400h USB Deep Standby USB Transceiver Control/Pin 
Monitoring Register

DPUSR0R 32 32 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 0404h USB Deep Standby USB Suspend/Resume Interrupt 
Register

DPUSR1R 32 32 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 0500h PDC PDC Control Register 0 PCCR0 32 32 2, 3 PCLKB 2 ICLK PDC

000A 0504h PDC PDC Control Register 1 PCCR1 32 32 2, 3 PCLKB 2 ICLK PDC

000A 0508h PDC PDC Status Register PCSR 32 32 2, 3 PCLKB 2 ICLK PDC

000A 050Ch PDC PDC Pin Monitor Register PCMONR 32 32 2, 3 PCLKB 2 ICLK PDC

000A 0510h PDC PDC Receive Data Register PCDR 32 32 2, 3 PCLKB 2 ICLK PDC

000A 0514h PDC Vertical Capture Register VCR 32 32 2, 3 PCLKB 2 ICLK PDC

000A 0518h PDC Horizontal Capture Register HCR 32 32 2, 3 PCLKB 2 ICLK PDC

000C 0000h EDMAC
0

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

000C 0008h EDMAC
0

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

000C 0010h EDMAC
0

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

000C 0018h EDMAC
0

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

000C 0020h EDMAC
0

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

000C 0028h EDMAC
0

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

000C 0030h EDMAC
0

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

000C 0038h EDMAC
0

ETHERC/EDMAC Transmit/Receive Status Copy 
Enable Register

TRSCER 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0040h EDMAC
0

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

000C 0048h EDMAC
0

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

000C 0050h EDMAC
0

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

000C 0058h EDMAC
0

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

000C 0064h EDMAC
0

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

000C 0068h EDMAC
0

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

000C 006Ch EDMAC
0

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

000C 0070h EDMAC
0

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

000C 0078h EDMAC
0

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

000C 007Ch EDMAC
0

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

000C 00C8h EDMAC
0

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

000C 00CCh EDMAC
0

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

000C 00D4h EDMAC
0

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

000C 00D8h EDMAC
0

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

000C 0100h ETHER
C0

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

000C 0108h ETHER
C0

Receive Frame Length Register RFLR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC
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000C 1270h MTU Timer Mode Register 2A TMDR2A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1272h MTU3 Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1274h MTU4 Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1276h MTU4 Timer General Register F TGRF 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1280h MTU Timer Start Register A TSTRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1281h MTU Timer Synchronous Register A TSYRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1282h MTU Timer Counter Synchronous Start Register TCSYSTR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1284h MTU Timer Read/Write Enable Register A TRWERA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1290h MTU0 Noise Filter Control Register 0 NFCR0 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1291h MTU1 Noise Filter Control Register 1 NFCR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1292h MTU2 Noise Filter Control Register 2 NFCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1293h MTU3 Noise Filter Control Register 3 NFCR3 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1294h MTU4 Noise Filter Control Register 4 NFCR4 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1298h MTU8 Noise Filter Control Register 8 NFCR8 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1299h MTU0 Noise Filter Control Register C NFCRC 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1300h MTU0 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1301h MTU0 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1302h MTU0 Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1303h MTU0 Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1304h MTU0 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1306h MTU0 Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1308h MTU0 Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 130Ah MTU0 Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 130Ch MTU0 Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 130Eh MTU0 Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1320h MTU0 Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1322h MTU0 Timer General Register F TGRF 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

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

000C 1325h MTU0 Timer Status Register 2 TSR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

000C 1405h MTU2 Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a
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000D 004Eh SCIFA1
0

FIFO Data Count Register FDR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0050h SCIFA1
0

Serial Port Register SPTR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0052h SCIFA1
0

Line Status Register LSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0054h SCIFA1
0

Serial Extended Mode Register SEMR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0056h SCIFA1
0

FIFO Trigger Control Register FTCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0060h SCIFA1
1

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

000D 0062h SCIFA1
1

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

000D 0062h SCIFA1
1

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

000D 0064h SCIFA1
1

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

000D 0066h SCIFA1
1

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

000D 0068h SCIFA1
1

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

000D 006Ah SCIFA1
1

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

000D 006Ch SCIFA1
1

FIFO Control Register FCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 006Eh SCIFA1
1

FIFO Data Count Register FDR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0070h SCIFA1
1

Serial Port Register SPTR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0072h SCIFA1
1

Line Status Register LSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0074h SCIFA1
1

Serial Extended Mode Register SEMR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0076h SCIFA1
1

FIFO Trigger Control Register FTCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0100h RSPI0 RSPI Control Register SPCR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0101h RSPI0 RSPI Slave Select Polarity Register SSLP 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0102h RSPI0 RSPI Pin Control Register SPPCR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0103h RSPI0 RSPI Status Register SPSR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0104h RSPI0 RSPI Data Register SPDR 32 16, 32 3, 4 PCLKB 2 ICLK RSPIa

000D 0108h RSPI0 RSPI Sequence Control Register SPSCR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0109h RSPI0 RSPI Sequence Status Register SPSSR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 010Ah RSPI0 RSPI Bit Rate Register SPBR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 010Bh RSPI0 RSPI Data Control Register SPDCR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 010Ch RSPI0 RSPI Clock Delay Register SPCKD 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 010Dh RSPI0 RSPI Slave Select Negation Delay Register SSLND 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 010Eh RSPI0 RSPI Next-Access Delay Register SPND 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 010Fh RSPI0 RSPI Control Register 2 SPCR2 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0110h RSPI0 RSPI Command Register 0 SPCMD0 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 0112h RSPI0 RSPI Command Register 1 SPCMD1 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 0114h RSPI0 RSPI Command Register 2 SPCMD2 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 0116h RSPI0 RSPI Command Register 3 SPCMD3 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 0118h RSPI0 RSPI Command Register 4 SPCMD4 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 011Ah RSPI0 RSPI Command Register 5 SPCMD5 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 011Ch RSPI0 RSPI Command Register 6 SPCMD6 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 011Eh RSPI0 RSPI Command Register 7 SPCMD7 16 16 3, 4 PCLKB 2 ICLK RSPIa
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000D 0120h RSPI1 RSPI Control Register SPCR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0121h RSPI1 RSPI Slave Select Polarity Register SSLP 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0122h RSPI1 RSPI Pin Control Register SPPCR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0123h RSPI1 RSPI Status Register SPSR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0124h RSPI1 RSPI Data Register SPDR 32 32 3, 4 PCLKB 2 ICLK RSPIa

000D 0128h RSPI1 RSPI Sequence Control Register SPSCR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0129h RSPI1 RSPI Sequence Status Register SPSSR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 012Ah RSPI1 RSPI Bit Rate Register SPBR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 012Bh RSPI1 RSPI Data Control Register SPDCR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 012Ch RSPI1 RSPI Clock Delay Register SPCKD 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 012Dh RSPI1 RSPI Slave Select Negation Delay Register SSLND 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 012Eh RSPI1 RSPI Next-Access Delay Register SPND 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 012Fh RSPI1 RSPI Control Register 2 SPCR2 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0130h RSPI1 RSPI Command Register 0 SPCMD0 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 0132h RSPI1 RSPI Command Register 1 SPCMD1 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 0134h RSPI1 RSPI Command Register 2 SPCMD2 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 0136h RSPI1 RSPI Command Register 3 SPCMD3 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 0138h RSPI1 RSPI Command Register 4 SPCMD4 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 013Ah RSPI1 RSPI Command Register 5 SPCMD5 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 013Ch RSPI1 RSPI Command Register 6 SPCMD6 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 013Eh RSPI1 RSPI Command Register 7 SPCMD7 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 0400h USBA System Configuration Control Register SYSCFG 16 16 3, 4 PCLKB 2 ICLK USBAa

000D 0402h USBA CPU Bus Wait Register BUSWAIT 16 16 3, 4 PCLKB 2 ICLK USBAa

000D 0404h USBA System Configuration Status Register SYSSTS0 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 0406h USBA PLL Status Register PLLSTA 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 0408h USBA Device State Control Register 0 DVSTCTR0 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 0414h USBA CFIFO Port Register CFIFO 32 8,16,32 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

000D 0418h USBA D0FIFO Port Register D0FIFO 32 8,16,32 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

000D 041Ch USBA D1FIFO Port Register D1FIFO 32 8,16,32 (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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5.2 DC Characteristics

Note 1. This does not include the pins, which are multiplexed as ports for 5 V tolerant.
Note 2. Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and C0 to C3 are 5 V tolerant.
Note 3. For P32, P31, P30, and XCIN, input as follows when the VBATT power supply is selected.

VIH Min. = VBATT × 0.8, VIH Max. = VBATT + 0.3, VIL Min. = –0.3, VIL Max. = VBATT × 0.2 (VBATT = 2.0 to 3.6 V)

Table 5.2 DC Characteristics (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 

Conditions

Schmitt trigger 
input voltage

IRQ input pin*1

MTU input pin*1

GPT input pin*1

POE3 input pin*1

TPU input pin*1

TMR input pin*1

SCI input pin*1

ADTRG# input pin*1

QSPI input pin*1

RES#, NMI, TCK

VIH VCC × 0.8 — VCC + 0.3 V

VIL –0.3 — VCC × 0.2

∆VT VCC × 0.06 — —

RIIC input pin
(except for SMBus)

VIH VCC × 0.7 — 5.8

VIL –0.3 — VCC × 0.3

∆VT VCC × 0.05 — —

Ports for 5 V tolerant*2 VIH VCC × 0.8 — 5.8

VIL –0.3 — VCC × 0.2

Other input pins excluding ports 
for 5 V tolerant*3

VIH VCC × 0.8 — VCC + 0.3

VIL –0.3 — VCC × 0.2

Input high voltage
(except for Schmitt 
trigger input pin)

MD pin, EMLE VIH VCC × 0.9 — VCC + 0.3 V

EXTAL, RSPI input pin, 
EXDMAC input pin, WAIT#, SSI 
input pin, 
SDHI input pin, MMC input pin, 
PDC input pin

VCC × 0.8 — VCC + 0.3

ETHERC input pin 2.3 — VCC + 0.3

XCIN*3 VCC × 0.8 — VCC + 0.3

D0 to D31 VCC × 0.7 — VCC + 0.3

RIIC (SMBus) 2.1 — VCC + 0.3

Input low voltage
(except for Schmitt 
trigger input pin)

MD pin, EMLE VIL –0.3 — VCC × 0.1 V

EXTAL, RSPI input pin, 
EXDMAC input pin, WAIT#, SSI 
input pin, 
SDHI input pin, MMC input pin, 
PDC input pin

–0.3 — VCC × 0.2

XCIN*3 –0.3 — VCC × 0.2

D0 to D31 –0.3 — VCC × 0.3

RIIC (SMBus) –0.3 — 0.8
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Note 1. The 12-bit A/D converter cannot be used.

Table 5.9 Operating Frequency (Low-Speed Operating Mode 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

Operating 
frequency

System clock (ICLK) f 32 — 264 kHz

Peripheral module clock (PCLKA) — — 264

Peripheral module clock (PCLKB) — — 264

Peripheral module clock (PCLKC)*1 — — 264

Peripheral module clock (PCLKD)*1 — — 264

Flash-IF clock (FCLK) 32 — 264

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

— — 264

Package with 100 pins only — — 264

BCLK pin output Packages with 177 to 144 pins 
only

— — 264

Package with 100 pins only — — 264

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

— — 264

SDCLK pin output Packages with 177 to 144 pins 
only

— — 264
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Figure 5.10 PLL Clock Oscillation Start Timing

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

Note 2. The number of cycles selected by the value of the SOSCWTCR.SSTS[7:0] bits determines the sub-clock oscillation stabilization 
wait time in accord with the formula below.
tSUBOSCWT = [(SSTS[7:0] bits × 16384) + 10] / fLOCO

Figure 5.11 Sub-Clock Oscillation Start Timing

Table 5.16 PLL Clock Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

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

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

PLL clock oscillation frequency fPLL 120 — 240 MHz

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

Table 5.17 Sub-Clock Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
VBATT = 2.0 to 3.6 V, Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

Sub-clock oscillation frequency fSUB — 32.768 — kHz

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

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

PLLCR2.PLLEN

OSCOVFSR.PLOVF

PLL clock

tPLLWT

PLL circuit output

Sub-clock oscillator output

SOSCCR.SOSTP

tSUBOSC

Sub-clock

OSCOVFSR.SOOVF

tSUBOSCWT
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Figure 5.18 External Bus Timing/Normal Read Cycle (Bus Clock Synchronized)

A23 to A1

CS7# to CS0#

tAD

BCLK

A23 to A0

D31 to D0 (Read)

Byte strobe mode

1-write strobe mode

BC3# to BC0#

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

tBCD

tCSD tCSD

RD# (Read)

tRSD tRSD

tAD

tRDHtRDS

tAD

tAD

tBCD

TW1 TW2 Tend Tn1 Tn2

RDON:1

CSRWAIT:2

CSROFF:2

CSON:0
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Figure 5.23 SDRAM Space Single Read Bus Timing

tAD2

SDCLK pin

A18 to A0

SDCS#

AP*1

DQMn

D31 to D0

RAS#

CAS#

WE#

CKE

tDQMD

(High)

Row
address Column address

SDRAM command ACT RD PRA

tAD2

tCSD2

tRASD

tAD2

tAD2

tCSD2

tRASD

tAD2

tAD2

tCSD2

tRASD

tAD2

tAD2

tCSD2

tRASD

tWED tWED

tCSD2 tCSD2

tCASD tCASD

tRDS2 tRDH2

PRA
command

Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.



R01DS0249EJ0100 Rev.1.00 Page 170 of 228
Jan 15, 2015

RX71M Group 5. Electrical Characteristics

Figure 5.29 SDRAM Space Self-Refresh Bus Timing

A18 to A0

(RFS)

SDCLK pin

SDCS#

AP*1

DQMn

D31 to D0

RAS#

CAS#

WE#

CKE

(Hi-Z)

tCKED

(High)

tCASDtCASDtCASD

tRASD tRASD tRASD

t CSD2tCSD2t CSD2

t AD2  

t AD2  

(RFA)Ts (RFX) (RFA)

t AD2  

t AD2  

tCSD2 t CSD2tCSD2tCSD2

tRASD tRASD tRASD tRASD

tCASD tCASD tCASD tCASD

tCKED

SDRAM command

t DQMD t DQMD

Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.
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Figure 5.44 SCK Clock Input Timing

Figure 5.45 SCI Input/Output Timing: Clock Synchronous Mode

tSCKW tSCKr tSCKf

tScyc

SCKn
(n = 0 to 12)

tTXD

tRXS tRXH

TxDn

RxDn

SCKn

n = 0 to 12
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Figure 5.83 Power-on Reset Timing

Figure 5.84 Voltage Detection Circuit Timing (Vdet0)

Internal reset signal
(Low is valid)

VCC

tVOFF

tdet tPORtdettPORtdet

VPOR

tVOFF

tLVD0tdet

Vdet0VCC

Internal reset signal
(Low is valid)

tdet
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Appendix 1. Package Dimensions
Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas 

Electronics Corporation website.

Figure A 177-Pin TFLGA (PTLG0177KA-A)
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