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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 (1/10)

Classification Module/Function Description

CPU CPU  Maximum operating frequency: 240 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
 No-wait access at up to 120 MHz, single wait access at frequencies above 120 MHz
 No-wait access to instructions and operands when the AFU is hit in operation at 240 

MHz
 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
 0000 0000h to 0003 FFFFh (256 Kbytes): 240 MHz No-wait access

0004 0000h to 0007 FFFFh (256 Kbytes): No-wait access at up to 120 MHz, single wait 
access at frequencies above 120 MHz

RAM with ECC  Capacity: 32 Kbytes
 Single wait access at up to 120 MHz, two wait accesses for reading and three wait 

accesses for writing at frequencies above 120 MHz
 SEC-DED (single error correction/double error detection)

Standby RAM  Capacity: 8 Kbytes
 Operation synchronized with PCLKB: Up to 60 MHz, two-cycle access
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RX71M R5F571MFCDFP PLQP0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MFDDFP PLQP0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MFGDFP PLQP0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MFHDFP PLQP0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MLCDBG PLBG0176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MLDDBG PLBG0176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MLGDBG PLBG0176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MLHDBG PLBG0176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MJCDBG PLBG0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MJDDBG PLBG0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MJGDBG PLBG0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MJHDBG PLBG0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MGCDBG PLBG0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MGDDBG PLBG0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MGGDBG PLBG0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MGHDBG PLBG0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MFCDBG PLBG0176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MFDDBG PLBG0176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MFGDBG PLBG0176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MFHDBG PLBG0176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MLCDLC PTLG0177KA-A*1 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MLDDLC PTLG0177KA-A*1 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MLGDLC PTLG0177KA-A*1 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MLHDLC PTLG0177KA-A*1 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MJCDLC PTLG0177KA-A*1 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MJDDLC PTLG0177KA-A*1 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MJGDLC PTLG0177KA-A*1 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MJHDLC PTLG0177KA-A*1 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MGCDLC PTLG0177KA-A*1 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MGDDLC PTLG0177KA-A*1 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MGGDLC PTLG0177KA-A*1 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MGHDLC PTLG0177KA-A*1 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MFCDLC PTLG0177KA-A*1 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MFDDLC PTLG0177KA-A*1 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MFGDLC PTLG0177KA-A*1 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MFHDLC PTLG0177KA-A*1 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MLCDLK PTLG0145KA-A*1 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MLDDLK PTLG0145KA-A*1 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MLGDLK PTLG0145KA-A*1 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MLHDLK PTLG0145KA-A*1 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MJCDLK PTLG0145KA-A*1 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MJDDLK PTLG0145KA-A*1 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MJGDLK PTLG0145KA-A*1 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MJHDLK PTLG0145KA-A*1 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

R5F571MGCDLK PTLG0145KA-A*1 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported

R5F571MGDDLK PTLG0145KA-A*1 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available

R5F571MGGDLK PTLG0145KA-A*1 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported

R5F571MGHDLK PTLG0145KA-A*1 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

Table 1.3 List of Products (2/3)

Group Part No. Package

Code Flash 
Memory 
Capacity

RAM 
Capacity

Data Flash 
Memory 
Capacity

Operating 
Frequency 
(Max.)

Encryption 
Module SDHI
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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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RX71M 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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RX71M Group 4. I/O Registers

0008 210Ch DMAC4 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2110h DMAC4 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2113h DMAC4 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2114h DMAC4 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 211Ch DMAC4 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 211Dh DMAC4 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 211Eh DMAC4 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 211Fh DMAC4 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2140h DMAC5 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2144h DMAC5 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2148h DMAC5 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 214Ch DMAC5 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2150h DMAC5 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2153h DMAC5 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2154h DMAC5 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 215Ch DMAC5 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 215Dh DMAC5 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 215Eh DMAC5 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 215Fh DMAC5 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2180h DMAC6 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2184h DMAC6 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2188h DMAC6 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 218Ch DMAC6 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2190h DMAC6 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2193h DMAC6 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2194h DMAC6 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 219Ch DMAC6 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 219Dh DMAC6 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 219Eh DMAC6 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 219Fh DMAC6 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 21C0h DMAC7 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 21C4h DMAC7 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 21C8h DMAC7 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 21CCh DMAC7 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 21D0h DMAC7 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 21D3h DMAC7 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 21D4h DMAC7 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 21DCh DMAC7 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 21DDh DMAC7 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 21DEh DMAC7 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 21DFh DMAC7 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2200h DMAC DMACA Module Activation Register DMAST 8 8 2 ICLK DMACa

0008 2204h DMAC DMAC74 Interrupt Status Monitor Register DMIST 8 8 2 ICLK DMACa

0008 2400h DTC DTC Control Register DTCCR 8 8 2 ICLK DTCa

0008 2404h DTC DTC Vector Base Register DTCVBR 32 32 2 ICLK DTCa

0008 2408h DTC DTC Address Mode Register DTCADMOD 8 8 2 ICLK DTCa

0008 240Ch DTC DTC Module Start Register DTCST 8 8 2 ICLK DTCa

0008 240Eh DTC DTC Status Register DTCSTS 16 16 2 ICLK DTCa

0008 2800h EXDMA
C0

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

Table 4.1 List of I/O Registers (Address Order) (4 / 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 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



R01DS0249EJ0100 Rev.1.00 Page 93 of 228
Jan 15, 2015

RX71M Group 4. I/O Registers

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

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

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

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

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

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

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

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

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

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

0008 A031h SCI1 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A030h SCI1 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A032h SCI1 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A040h SCI2 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A041h SCI2 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A042h SCI2 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A043h SCI2 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A044h SCI2 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A045h SCI2 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A046h SCI2 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A047h SCI2 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A048h SCI2 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A049h SCI2 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A04Ah SCI2 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A04Bh SCI2 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A04Ch SCI2 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A04Dh SCI2 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A04Eh SCI2 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A04Fh SCI2 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A04Eh SCI2 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A050h SCI2 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 
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0008 A0E6h SCI7 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0E7h SCI7 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0E8h SCI7 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0E9h SCI7 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0EAh SCI7 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0EBh SCI7 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0ECh SCI7 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0EDh SCI7 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0EEh SCI7 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0EFh SCI7 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0EEh SCI7 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0F0h SCI7 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0F1h SCI7 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0F0h SCI7 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0F2h SCI7 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A500h SSI0 Control Register SSICR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A504h SSI0 Status Register SSISR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A510h SSI0 FIFO Control Register SSIFCR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A514h SSI0 FIFO Status Register SSIFSR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A518h SSI0 Transmit FIFO Data Register SSIFTDR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A51Ch SSI0 Receive FIFO Data Register SSIFRDR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A520h SSI0 TDM Mode Register SSITDMR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A540h SSI1 Control Register SSICR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A544h SSI1 Status Register SSISR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A550h SSI1 FIFO Control Register SSIFCR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A554h SSI1 FIFO Status Register SSIFSR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A558h SSI1 Transmit FIFO Data Register SSIFTDR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A55Ch SSI1 Receive FIFO Data Register SSIFRDR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A560h SSI1 TDM Mode Register SSITDMR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 AC00h SDHI Command Register SDCMD 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC08h SDHI Argument Register SDARG 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC10h SDHI Data Stop Register SDSTOP 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC14h SDHI Block Count Register SDBLKCNT 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC18h SDHI Response Register 10 SDRSP10 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC20h SDHI Response Register 32 SDRSP32 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC28h SDHI Response Register 54 SDRSP54 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC30h SDHI Response Register 76 SDRSP76 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC38h SDHI SD Status Register 1 SDSTS1 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC3Ch SDHI SD Status Register 2 SDSTS2 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC40h SDHI SD Interrupt Mask Register 1 SDIMSK1 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC44h SDHI SD Interrupt Mask Register 2 SDIMSK2 32 32 2 to 3 PCLKB 2 ICLK SDHI
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0008 C16Ch MPC P54 Pin Function Control Register P54PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C16Dh MPC P55 Pin Function Control Register P55PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C16Eh MPC P56 Pin Function Control Register P56PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C170h MPC P60 Pin Function Control Register P60PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C176h MPC P66 Pin Function Control Register P66PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C177h MPC P67 Pin Function Control Register P67PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C179h MPC P71 Pin Function Control Register P71PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Ah MPC P72 Pin Function Control Register P72PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Bh MPC P73 Pin Function Control Register P73PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Ch MPC P74 Pin Function Control Register P74PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Dh MPC P75 Pin Function Control Register P75PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Eh MPC P76 Pin Function Control Register P76PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Fh MPC P77 Pin Function Control Register P77PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C180h MPC P80 Pin Function Control Register P80PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C181h MPC P81 Pin Function Control Register P81PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C182h MPC P82 Pin Function Control Register P82PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C183h MPC P83 Pin Function Control Register P83PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C186h MPC P86 Pin Function Control Register P86PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C187h MPC P87 Pin Function Control Register P87PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C188h MPC P90 Pin Function Control Register P90PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C189h MPC P91 Pin Function Control Register P91PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Ah MPC P92 Pin Function Control Register P92PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Bh MPC P93 Pin Function Control Register P93PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Ch MPC P94 Pin Function Control Register P94PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Dh MPC P95 Pin Function Control Register P95PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Eh MPC P96 Pin Function Control Register P96PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Fh MPC P97 Pin Function Control Register P97PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C190h MPC PA0 Pin Function Control Register PA0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C191h MPC PA1 Pin Function Control Register PA1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C192h MPC PA2 Pin Function Control Register PA2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C193h MPC PA3 Pin Function Control Register PA3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C194h MPC PA4 Pin Function Control Register PA4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C195h MPC PA5 Pin Function Control Register PA5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C196h MPC PA6 Pin Function Control Register PA6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

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
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0009 0852h CAN0 Mailbox Search Status Register MSSR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0853h CAN0 Mailbox Search Mode Register MSMR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0854h CAN0 Time Stamp Register TSR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 0856h CAN0 Acceptance Filter Support Register AFSR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 0858h CAN0 Test Control Register TCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1200h to 
0009 13FFh

CAN1 Mailbox Registers 0 to 31 MB0 to 31 128 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1400h to 
0009 141Fh

CAN1 Mask Registers 0 to 7 MKR0 to 7 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1420h CAN1 FIFO Received ID Compare Register 0 FIDCR0 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1424h CAN1 FIFO Received ID Compare Register 1 FIDCR1 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1428h CAN1 Mask Invalid Register MKIVLR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 142Ch CAN1 Mailbox Interrupt Enable Register MIER 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1820h to 
0009 183Fh

CAN1 Message Control Registers 0 to 31 MCTL0 to 31 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1840h CAN1 Control Register CTLR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 1842h CAN1 Status Register STR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 1844h CAN1 Bit Configuration Register BCR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1848h CAN1 Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1849h CAN1 Receive FIFO Pointer Control Register RFPCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Ah CAN1 Transmit FIFO Control Register TFCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Bh CAN1 Transmit FIFO Pointer Control Register TFPCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Ch CAN1 Error Interrupt Enable Register EIER 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Dh CAN1 Error Interrupt Factor Judge Register EIFR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Eh CAN1 Receive Error Count Register RECR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Fh CAN1 Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1850h CAN1 Error Code Store Register ECSR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1851h CAN1 Channel Search Support Register CSSR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1852h CAN1 Mailbox Search Status Register MSSR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1853h CAN1 Mailbox Search Mode Register MSMR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1854h CAN1 Time Stamp Register TSR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 1856h CAN1 Acceptance Filter Support Register AFSR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 1858h CAN1 Test Control Register TCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 2200h to 
0009 23FFh

CAN2 Mailbox Registers 0 to 31 MB0 to 31 128 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 2400h to 
0009 241Fh

CAN2 Mask Registers 0 to 7 MKR0 to 7 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 2420h CAN2 FIFO Received ID Compare Register 0 FIDCR0 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 2424h CAN2 FIFO Received ID Compare Register 1 FIDCR1 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 2428h CAN2 Mask Invalid Register MKIVLR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 242Ch CAN2 Mailbox Interrupt Enable Register MIER 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 2820h to 
0009 283Fh

CAN2 Message Control Registers 0 to 31 MCTL0 to 31 8 8 2, 3 PCLKB 2 ICLK CAN

0009 2840h CAN2 Control Register CTLR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 2842h CAN2 Status Register STR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 2844h CAN2 Bit Configuration Register BCR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 2848h CAN2 Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 2849h CAN2 Receive FIFO Pointer Control Register RFPCR 8 8 2, 3 PCLKB 2 ICLK CAN
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000C 4CA4h EPTPC
1

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

000C 4CA8h EPTPC
1

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

000C 4CC0h EPTPC
1

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

000C 4CC4h EPTPC
1

SYNFP Received logMessageInterval Value 
Indication Register

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

000C 4CC8h EPTPC
1

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

000C 4CCCh EPTPC
1

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

000C 4CD0h EPTPC
1

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

000C 4CD4h EPTPC
1

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

000C 4CE0h EPTPC
1

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

000C 4CE4h EPTPC
1

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

000C 4CE8h EPTPC
1

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

000C 4CECh EPTPC
1

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

000C 4CF0h EPTPC
1

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

000C 4CF4h EPTPC
1

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

000C 4D00h EPTPC
1

PTP-primary Message Destination MAC Address 
Setting Registers

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

000C 4D04h EPTPC
1

PTP-primary Message Destination MAC Address 
Setting Registers

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

000C 4D08h EPTPC
1

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

000C 4D0Ch EPTPC
1

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

000C 4D10h EPTPC
1

PTP Message EtherType Setting Register PETYPER 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D20h EPTPC
1

PTP-primary Message Destination IP Address Setting 
Register

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

000C 4D24h EPTPC
1

PTP-pdelay Message Destination IP Address Setting 
Register

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

000C 4D28h EPTPC
1

PTP event Message TOS Setting Register PETOSR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D2Ch EPTPC
1

PTP general Message TOS Setting Register PGTOSR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D30h EPTPC
1

PTP-primary Message TTL Setting Register PPTTLR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D34h EPTPC
1

PTP-pdelay Message TTL Setting Register PDTTLR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D38h EPTPC
1

PTP event Message UDP Destination Port Number 
Setting Register

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

000C 4D3Ch EPTPC
1

PTP general Message UDP Destination Port Number 
Setting Register

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

000C 4D40h EPTPC
1

Frame Reception Filter Setting Register FFLTR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D60h EPTPC
1

Frame Reception Filter MAC Address 0 Setting 
Registers

FMAC0RU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D64h EPTPC
1

Frame Reception Filter MAC Address 0 Setting 
Registers

FMAC0RL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D68h EPTPC
1

Frame Reception Filter MAC Address 1 Setting 
Registers

FMAC1RU 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

Table 4.1 List of I/O Registers (Address Order) (58 / 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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5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Caution: Permanent damage to the LSI may result if absolute maximum ratings are exceeded.
Note 1. Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and C0 to C3 are 5 V tolerant.
Note 2. Connect the AVCC0, AVCC1, and VCC_USB pins to VCC, and the AVSS0, AVSS1, and VSS_USB pins to VSS.

When the A/D converter unit 0 is not to be used, connect the VREFH0 pin to VCC and the VREFL0 pin to VSS, respectively. Do 
not leave these pins open.
When the USBA is not to be used, connect the VCC_USBA and AVCC_USBA pins to VCC and the VSS1_USBA, VSS2_USBA, 
PVSS_USBA, and AVSS_USBA pins to VSS, respectively. Do not leave these pins open.

Table 5.1 Absolute Maximum Rating
Conditions: VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V

Item Symbol Value Unit

Power supply voltage VCC, VCC_USB –0.3 to +4.6 V

VBATT power supply voltage VBATT –0.3 to +4.6 V

Input voltage (except for ports for 5 V tolerant*1) Vin –0.3 to VCC + 0.3 V

Input voltage (ports for 5 V tolerant*1) Vin –0.3 to +5.8 V

Reference power supply voltage VREFH0 –0.3 to VCC + 0.3 V

Analog power supply voltage AVCC0, AVCC1*2 –0.3 to +4.6 V

USBA power supply voltage VCC_USBA*2 –0.3 to +4.6 V

USBA analog power supply voltage AVCC_USBA*2 –0.3 to +4.6 V

Analog input voltage VAN –0.3 to AVCC + 0.3 V

Operating temperature Topr –40 to +85 °C

Operating temperature (high-temperature products) Topr –40 to +105 (Under planning) °C

Storage temperature Tstg –55 to +125 °C
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Figure 5.4 EXTAL External Clock Input Timing

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

Note 2. The number of cycles selected by the value of the MOSCWTCR.MSTS[7:0] bits determines the main-clock oscillation 
stabilization wait time in accord with the formula below.
tMAINOSCWT = [(MSTS[7:0] bits × 32) + 10] / fLOCO

Figure 5.5 Main Clock Oscillation Start Timing

Table 5.12 EXTAL Clock Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

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

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

EXTAL external clock input cycle time tEXcyc 41.66 — — ns Figure 5.4

EXTAL external clock input high pulse width tEXH 15.83 — — ns

EXTAL external clock input low pulse width tEXL 15.83 — — ns

EXTAL external clock rising time tEXr — — 5 ns

EXTAL external clock falling time tEXf — — 5 ns

Table 5.13 Main Clock Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

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

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

Main clock oscillation frequency fMAIN 8 — 24 MHz

Main clock oscillator stabilization time (crystal) tMAINOSC — — —*1 ms Figure 5.5

Main clock oscillation stabilization wait time (crystal) tMAINOSCWT — — —*2 ms

tEXH

tEXcyc

EXTAL external clock input VCC × 0.5

tEXL

tEXr tEXf

Main clock oscillator output

MOSCCR.MOSTP

tMAINOSC

Main clock

tMAINOSCWT

OSCOVFSR.MOOVF
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Note 1. tPBcyc: PCLKB cycle

Figure 5.46 RSPI Clock Timing and Simple SPI Clock Timing

Table 5.34 Simple SPI 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

Simple 
SPI

SCK clock cycle output (master) tSPcyc 4 65536 tPBcyc Figure 5.46

SCK clock cycle input (slave) 8 65536

SCK clock high pulse width tSPCKWH 0.4 0.6 tSPcyc

SCK clock low pulse width tSPCKWL 0.4 0.6 tSPcyc

SCK clock rise/fall time tSPCKr, tSPCKf — 20 ns

Data input setup time tSU 33.3 — ns Figure 5.47 to 
Figure 5.52

Data input hold time tH 33.3 — ns

SS input setup time tLEAD 1 — tSPcyc

SS input hold time tLAG 1 — tSPcyc

Data output delay time tOD — 33.3 ns

Data output hold time tOH –10 — ns

Data rise/fall time tDr, tDf — 16.6 ns

SS input rise/fall time tSSLr, tSSLf — 16.6 ns

Slave access time tSA — 5 tPAcyc Figure 5.51, 
Figure 5.52

Slave output release time tREL — 5 tPAcyc

RSPCKA
master select 
output

RSPCKA
slave select input

tSPCKWH

VOH VOH

VOL VOL

VOH VOH

tSPCKWL

tSPCKr tSPCKf

VOL

tSPcyc

tSPCKWH

VIH VIH

VIL VIL

VIH VIH

tSPCKWL

tSPCKr tSPCKf

VIL

tSPcyc

VOH = 0.7 × VCC, VOL = 0.3 × VCC, VIH = 0.7 × VCC, VIL = 0.3 × VCC

RSPI Simple SPI

(n = 0 to 7, 12)

SCKn
master select 
output

SCKn
slave select input
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Figure 5.51 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)

Figure 5.52 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)

tDr, tDftSU tH

tLEAD

tTD

tLAG

tSA

MSB IN DATA LSB IN MSB IN

MSB OUT DATA LSB OUT MSB IN MSB OUT

tOH tOD tREL

SSLA0
input

RSPCKA
CPOL = 0
input

RSPCKA
CPOL = 1
input

MISOA
output

MOSIA
input

RSPI

SSn#
input

SCKn
CKPOL = 0
input

SCKn
CKPOL = 1
input

SMISOn
output

SMOSIn
input

Simple SPI

(n = 0 to 7, 12)

SSLA0
input

RSPCKA
CPOL = 0
input

RSPCKA
CPOL = 1
input

MISOA
output

MOSIA
input

tDr, tDf

tSA tOH

tLEAD

tTD

tLAG

tH

LSB OUT
(Last data) DATA MSB OUT

MSB IN DATA LSB IN MSB IN

LSB OUT

tSU

tOD tREL

MSB OUT

RSPI

SSn#
input

SCKn
CKPOL = 1
input

SCKn
CKPOL = 0
input

SMISOn
output

SMOSIn
input

Simple SPI

(n = 0 to 7, 12)
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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 QSPI interface, the AC portion of the electrical characteristics is measured for each group.

Figure 5.53 QSPI Clock Timing

Figure 5.54 Transmit/Receive Timing (CPHA = 0)

Table 5.35 QSPI 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

QSPI QSPCLK clock cycle tQScyc 2 4080 tPBcyc Figure 5.53

Data input setup time tSu 6.5 — ns Figure 5.54, 
Figure 5.55

Data input hold time tIH 5 — ns

SS setup time tLEAD 1.5 8.5 tQScyc

SS hold time tLAG 1 8 tQScyc

Data output delay time tOD — 10.0 ns

Data output hold time tOH –5 — ns

Successive transmission delay time tTD 1 8 tQScyc

tQScyc

QSPCLK
output

MSB IN

MSB OUT LSB OUT IDLE

DATA LSB IN

DATA

QSSL
output

QSPCLK
CPOL = 0
output

QSPCLK
CPOL = 1
output

QMI,
QIO0 to QIO3
input

QMO,
QIO0 to QIO3
output

tLEAD tLAG

tSU tIH

tOH tOD

tTD
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Figure 5.77 DP and DM Output Timing (Full-Speed)

Figure 5.78 Test Circuit (Full-Speed)

Table 5.43 On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 3.0 to 3.6 V, 3.0 ≤ 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, 
USBA_RREF = 2.2 kΩ ±1%, USBMCLK = 20/24 MHz, UCLK = 48 MHz, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions

Input 
characteristics

Input high level voltage VIH 2.0 — — V

Input low level voltage VIL — — 0.8 V

Differential input sensitivity VDI 0.2 — — V | DP – DM |

Differential common mode range VCM 0.8 — 2.5 V

Output 
characteristics

Output high level voltage VOH 2.8 — 3.6 V IOH = –200 μA

Output low level voltage VOL 0.0 — 0.3 V IOL = 2 mA

Cross-over voltage VCRS 1.3 — 2.0 V Figure 5.77

Rise time tFR 4 — 20 ns

Fall time tFF 4 — 20 ns

Rise/fall time ratio tFR / tFF 90 — 111.11 % tFR/ tFF

Output resistance ZDRV 28 — 44 Ω USBb: Rs = 27 Ω included

40.5 — 49.5 Ω USBA: Rs not necessary
(PHYSET.REPSEL[1:0] = 01b 
and PHYSET.HSEB = 0)

Pull-up and 
pull-down 
characteristics

DP pull-up resistance 
(when the function controller 
function is selected)

Rpu 0.900 — 1.575  kΩ Idle state

1.425 — 3.090  kΩ At transmission and reception

DP/DM pull-down resistance
(when the host controller function 
is selected)

Rpd 14.25 — 24.80  kΩ

DP, DM

tFFtFR

90%
10%10%

90%VCRS

Observation 
point

50 pF

50 pF

dp

dm

USBb: 27 
USBA: Not 

necessary
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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 5.55 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 — 0.66 3.8 — 0.3 1.7 ms

Erasure time 64 bytes tDE64 — 5.4 18 — 3 10 ms

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

Reprogramming/erasure cycle*1 NDPEC 100000
*2

— — 100000
*2

— — Times

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 — TBD 32 — — 20 μs

Data hold time*3 tDDRP 10 — — 10 — — Year


