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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 120MHz

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

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 127

Program Memory Size 4MB (4M x 8)

Program Memory Type FLASH

EEPROM Size 64K x 8

RAM Size 552K x 8

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

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

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 176-LQFP

Supplier Device Package 176-LFQFP (24x24)

Purchase URL https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f564mlddfc-31

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/r5f564mlddfc-31-4388981
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


RX64M Group 1. Overview

R01DS0173EJ0110 Rev.1.10 Page 3 of 228
Oct 24, 2016

Clock Clock generation circuit  Main clock oscillator, sub clock oscillator, low-speed/high-speed on-chip oscillator, PLL 
frequency synthesizer, and IWDT-dedicated on-chip oscillator

 The peripheral module clocks can be set to frequencies above that of the system clock.
 Main-clock oscillation stoppage detection
 Separate frequency-division and multiplication settings for the system clock (ICLK), 

peripheral module clocks (PCLKA, PCLKB, PCLKC, PCLKD), flash-IF clock (FCLK) and 
external bus clock (BCLK)
The CPU and other bus masters run in synchronization with the system clock (ICLK): Up 
to 120 MHz
Peripheral modules of MTU3, GPT, RSPI, SCIFA, USBA, ETHERC, EPTPC, EDMAC, 
and AES run in synchronization with PCLKA, which operates at up to 120 MHz.
Other peripheral modules run in synchronization with PCLKB: Up to 60 MHz
ADCLK in the SD12AD (unit 0) runs in synchronization with PCLKC: Up to 60 MHz
ADCLK in the SD12AD (unit 1) runs in synchronization with PCLKD: Up to 60 MHz
Flash IF run in synchronization with the flash-IF clock (FCLK): Up to 60 MHz
Devices connected to the external bus run in synchronization with the external bus clock 
(BCLK): Up to 60 MHz

 Multiplication is possible with using the high-speed on-chip oscillator (HOCO) as a 
reference clock of the PLL circuit

Reset Nine types of reset
 RES# pin reset: Generated when the RES# pin is driven low.
 Power-on reset: Generated when the RES# pin is driven high and VCC = AVCC0 = 

AVCC1 rises.
 Voltage-monitoring 0 reset: Generated when VCC = AVCC0 = AVCC1 falls.
 Voltage-monitoring 1 reset: Generated when VCC = AVCC0 = AVCC1 falls.
 Voltage-monitoring 2 reset: Generated when VCC = AVCC0 = AVCC1 falls.
 Deep software standby reset: Generated in response to an interrupt to trigger release 

from deep software standby.
 Independent watchdog timer reset: Generated when the independent watchdog timer 

underflows, or a refresh error occurs.
 Watchdog timer reset: Generated when the watchdog timer underflows, or a refresh 

error occurs.
 Software reset: Generated by register setting.

Power-on reset If the RES# pin is at the high level when power is supplied, an internal reset is generated.
After VCC = AVCC0 = AVCC1 has exceeded the voltage detection level and the specified 
period has elapsed, the reset is cancelled.

Voltage detection circuit (LVDA) Monitors the voltage being input to the VCC = AVCC0 = AVCC1 pins and generates an 
internal reset or internal interrupt.
 Voltage detection circuit 0

Capable of generating an internal reset
The option-setting memory can be used to select enabling or disabling of the reset.
Voltage detection level: Selectable from three different levels (2.94 V, 2.87 V, and 2.80 
V)

 Voltage detection circuits 1 and 2
Voltage detection level: Selectable from three different levels (2.99 V, 2.92 V, and 2.85 
V)
Digital filtering (1/2, 1/4, 1/8, and 1/16 LOCO frequency)
Capable of generating an internal reset

 Two types of timing are selectable for release from reset
An internal interrupt can be requested. 

 Detection of voltage rising above and falling below thresholds is selectable.
 Maskable or non-maskable interrupt is selectable

Voltage detection monitoring
Event linking

Low power 
consumption

Low power consumption 
facilities

 Module stop function
 Four low power consumption modes

Sleep mode, all-module clock stop mode, software standby mode, and deep software 
standby mode

Battery backup function  When the voltage on the VCC pin drops, battery power from the VBATT pin is supplied 
to keep the real-time clock (RTC) operating.

Table 1.1 Outline of Specifications (2/9)

Classification Module/Function Description
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Figure 1.8 Pin Assignment (100-Pin TFLGA)

RX64M Group

PTLG0100JA-A (100-Pin TFLGA)

(Upper Perspective View)

A B C D E F G H J K

10 PE2 PE3 PE4 PA0 PA3 VSS VCC PB7 PC1 PC2 10

9 PE1 PD7 PE5 PA1 PA5 PA7 PB1 PB6 PC0 PC3 9

8 PE0 PD6 PD5 PE7 PA4 PB0 PB4 PC6 PC4 PC5 8

7 PD4 PD3 PD2 PE6 PA6 PB2 PB5 PC7 P50 P51 7

6 PD0 PD1 P47 P46 PA2 PB3 P52 P54
VCC_

USB

USB0_

DP
6

5 P43 P44 P42 P45 P41 P12 P53 P55
VSS_

USB

USB0_

DM
5

4 VREFL0 P40 VREFH0 VBATT P34 P32 P27 P15 P13 P14 4

3 P07 AVCC0 PJ3
MD/

FINED
RES# P35 P30 P16 P17 P20 3

2 AVCC1 AVSS0 AVSS1 XCOUT VSS VCC P31 P25 P21 P22 2

1 P05 EMLE VCL XCIN XTAL EXTAL P33 P26 P24 P23 1

A B C D E F G H J K

Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.9, List of 
Pin and Pin Functions (100-Pin TFLGA).
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C4 P43 IRQ11-DS AN003

C5 P45 IRQ13-
DS

AN005

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

AN114

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

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

CRX0 MMC_D2-B/
SDHI_D2-B/
QIO2_B

IRQ2 AN110

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

MMC_D3-B/
SDHI_D3-B/
QIO3-B

IRQ3 AN111

C10 PG0 D24 ET1_RX_CLK/
REF50CK1

C11 VCC

C12 P62 CS2#/RAS#

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

ET0_ERXD2 AN102

C14 VSS

C15 P70 SDCLK

D1 P01 TMCI0 RXD6/SMISO6/
SSCL6

IRQ9 AN119

D2 P02 TMCI1 SCK6 IRQ10 AN120

D3 P03 IRQ11 DA0

D4 P00 TMRI0 TXD6/SMOSI6/
SSDA6

IRQ8 AN118

D5 P44 IRQ12-
DS

AN004

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

AN117

D7 P95 A21/D21 ET1_ERXD1/
RMII1_RXD1

D8 VSS

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

MMC_CLK-B/
SDHI_CLK-B/
QSPCLK-B

IRQ5 AN113

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

IRQ7 AN107

D11 P61 CS1#/SDCS#

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

ET0_RX_CLK/
REF50CK0

IRQ5 AN103

D13 VCC

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

MMC_RES#-B/
SDHI_WP-B

IRQ7 AN105

D15 P65 CS5#/CKE

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

E2 EMLE

E3 PF5 IRQ4

E4 VSS

E5*1

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

MMC_CD-B/
SDHI_CD-B

IRQ6 AN104

E13 TRDATA0 PG2 D26 ET1_TX_CLK

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

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC,
R12DA

177-Pin 
TFLGA
176-Pin 
LFBGA

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

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

(QSPI, SDHI, 
MMCIF, PDC)
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M7 USBA_
RREF

P11 MTIC5V/TMCI3 SCK2/USBA_VBUS/
USBA_VBUSEN

IRQ1

M8 VCC_
USBA

P10 ALE MTIC5W/TMRI3 USBA_OVRCURA IRQ0

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

M10 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

MMC_D5-A

M11 P81 EDACK0 MTIOC3D/
GTIOC0B-D/PO27

RXD10/ET0_ETXD0/
RMII0_TXD0

MMC_D3-A/
SDHI_CD-A/
QIO3-A

M12 P77 CS7# PO23 TXD11/ET0_RX_ER/
RMII0_RX_ER

MMC_CLK-A/
SDHI_CLK-A/
QSPCLK-A

M13 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/ET0_CRS/
RMII0_CRS_DV

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

SCK9/RTS9#/
ET0_ETXD0/
RMII0_TXD0

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

N1 VCC

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

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

PIXD7

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

SCK0/
USB0_OVRCURB/
USBA_OVRCURB/
AUDIO_MCLK

PIXD6

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

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

PIXD0 IRQ5

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

IRQ2

N6 VSS_USB

N7 VSS2_
USBA

N8 VSS1_
USBA

N9 P51 WR1#/BC1#/
WAIT#

SCK2

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

TXD8/MISOA-A/
ET0_COL

MMC_D7-A IRQ14

N11 P82 EDREQ1 MTIOC4A/
GTIOC2A-D/PO28

TXD10/ET0_ETXD1/
RMII0_TXD1

MMC_D4-A

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

TXD5/SMOSI5/
SSDA5/
ET0_TX_ER

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

N13 PC0 A16 MTIOC3C/TCLKC/
PO17

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

IRQ14

N14 P73 CS3# PO16 ET0_WOL

N15 VSS

P1 VSS

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

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC,
R12DA

177-Pin 
TFLGA
176-Pin 
LFBGA

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

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

(QSPI, SDHI, 
MMCIF, PDC)
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Note 1. The 176-pin LFBGA does not include the E5 pin.
Note 2. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is 

enabled.

R11 VCC

R12 P80 EDREQ0 MTIOC3B/PO26 SCK10/RTS10#/
ET0_TX_EN/
RMII0_TXD_EN

MMC_D2-A/
SDHI_WP-A/
QIO2-A

R13 P76 CS6# PO22 RXD11/ET0_RX_CLK/
REF50CK0

MMC_CMD-A/
SDHI_CMD-A/
QSSL-A

R14 P74 A20/CS4# PO19 CTS11#/ET0_ERXD1/
RMII0_RXD1

R15 PC1 A17 MTIOC3A/TCLKD/
PO18

SCK5/SSLA2-A/
ET0_ERXD2

IRQ12

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

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC,
R12DA

177-Pin 
TFLGA
176-Pin 
LFBGA

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

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

(QSPI, SDHI, 
MMCIF, PDC)
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57 VSS_USB

58 AVCC_
USBA

59 USBA_
RREF

60 AVSS_
USBA

61 PVSS_
USBA

62 VSS2_
USBA

63 USBA_DM

64 USBA_DP

65 VSS1_
USBA

66 VCC_
USBA

67 P11 MTIC5V/TMCI3 SCK2/USBA_VBUS/
USBA_VBUSEN

IRQ1

68 P10 ALE MTIC5W/TMRI3 USBA_OVRCURA IRQ0

69 P53*1 BCLK

70 P52 RD# RXD2/SMISO2/SSCL2

71 P51 WR1#/BC1#/
WAIT#

SCK2

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

73 VSS

74 P83 EDACK1 MTIOC4C/
GTIOC0A-D

CTS10#/ET0_CRS/
RMII0_CRS_DV/
SCK10

75 VCC

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

TXD8/MISOA-A/
ET0_COL

MMC_D7-A IRQ14

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

RXD8/MOSIA-A/
ET0_ETXD3

MMC_D6-A IRQ13

78 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

MMC_D5-A

79 P82 EDREQ1 MTIOC4A/
GTIOC2A-D/PO28

TXD10/ET0_ETXD1/
RMII0_TXD1

MMC_D4-A

80 P81 EDACK0 MTIOC3D/
GTIOC0B-D/PO27

RXD10/ET0_ETXD0/
RMII0_TXD0

MMC_D3-A/
SDHI_CD-A/
QIO3-A

81 P80 EDREQ0 MTIOC3B/PO26 SCK10/RTS10#/
ET0_TX_EN/
RMII0_TXD_EN

MMC_D2-A/
SDHI_WP-A/
QIO2-A

82 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

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

TXD5/SMOSI5/
SSDA5/
ET0_TX_ER

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

84 P77 CS7# PO23 TXD11/ET0_RX_ER/
RMII0_RX_ER

MMC_CLK-A/
SDHI_CLK-A/
QSPCLK-A

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (3/7)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

176-Pin
LFQFP

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

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

(QSPI, SDHI, 
MMCIF, PDC)
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RX64M Group 4. I/O Registers

0008 857Ch MMCIF Version Register CEVERSION 32 32 2, 3 PCLKB 2 ICLK MMCIF

0008 9000h S12AD A/D Control Register ADCSR 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9004h S12AD A/D Channel Select Register A0 ADANSA0 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9008h S12AD A/D-Converted Value Addition/Average Mode Select 
Register 0

ADADS0 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 900Ch S12AD A/D-Converted Value Addition/Average Count Select 
Register

ADADC 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 900Eh S12AD A/D Control Extended Register ADCER 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9010h S12AD A/D Start Trigger Select Register ADSTRGR 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9014h S12AD A/D Channel Select Register B0 ADANSB0 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9018h S12AD A/D Data Duplication Register ADDBLDR 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 901Eh S12AD A/D Self-Diagnosis Data Register ADRD 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9020h S12AD A/D Data Register 0 ADDR0 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9022h S12AD A/D Data Register 1 ADDR1 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9024h S12AD A/D Data Register 2 ADDR2 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9026h S12AD A/D Data Register 3 ADDR3 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9028h S12AD A/D Data Register 4 ADDR4 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 902Ah S12AD A/D Data Register 5 ADDR5 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 902Ch S12AD A/D Data Register 6 ADDR6 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 902Eh S12AD A/D Data Register 7 ADDR7 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9060h S12AD A/D Sampling State Register 0 ADSSTR0 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9066h S12AD A/D Sample-and-Hold Circuit Control Register ADSHCR 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9073h S12AD A/D Sampling State Register 1 ADSSTR1 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9074h S12AD A/D Sampling State Register 2 ADSSTR2 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9075h S12AD A/D Sampling State Register 3 ADSSTR3 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9076h S12AD A/D Sampling State Register 4 ADSSTR4 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9077h S12AD A/D Sampling State Register 5 ADSSTR5 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9078h S12AD A/D Sampling State Register 6 ADSSTR6 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9079h S12AD A/D Sampling State Register 7 ADSSTR7 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 907Ah S12AD A/D Disconnection Detection Control Register ADDISCR 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 907Ch S12AD A/D Sample-and-Hold Operating Mode Select 
Register

ADSHMSR 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9080h S12AD A/D Group Scan Priority Control Register ADGSPCR 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9084h S12AD A/D Data Duplication Register A ADDBLDRA 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9086h S12AD A/D Data Duplication Register B ADDBLDRB 16 16 2, 3 PCLKB 2 ICLK S12AD
C

Table 4.1 List of I/O Registers (Address Order) (18 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

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

0008 9090h S12AD A/D Compare Control Register ADCMPCR 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9094h S12AD A/D Compare Channel Select Register 0 ADCMPANSR
0

16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9098h S12AD A/D Compare Level Register 0 ADCMPLR0 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 909Ch S12AD A/D Compare Data Register 0 ADCMPDR0 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 909Eh S12AD A/D Compare Data Register 1 ADCMPDR1 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 90A0h S12AD A/D Compare Status Register 0 ADCMPSR0 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9100h S12AD1 A/D Control Register ADCSR 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9104h S12AD1 A/D Channel Select Register A0 ADANSA0 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9106h S12AD1 A/D Channel Select Register A1 ADANSA1 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9108h S12AD1 A/D-Converted Value Addition/Average Mode Select 
Register 0

ADADS0 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 910Ah S12AD1 A/D-Converted Value Addition/Average Mode Select 
Register 1

ADADS1 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 910Ch S12AD1 A/D-Converted Value Addition/Average Count Select 
Register

ADADC 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 910Eh S12AD1 A/D Control Extended Register ADCER 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9110h S12AD1 A/D Start Trigger Select Register ADSTRGR 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9112h S12AD1 A/D Conversion Extended Input Control Register ADEXICR 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9114h S12AD1 A/D Channel Select Register B0 ADANSB0 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9116h S12AD1 A/D Channel Select Register B1 ADANSB1 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9118h S12AD1 A/D Data Duplication Register ADDBLDR 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 911Ah S12AD1 A/D Temperature Sensor Data Register ADTSDR 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 911Ch S12AD1 A/D Internal Reference Voltage Data Register ADOCDR 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 911Eh S12AD1 A/D Self-Diagnosis Data Register ADRD 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9120h S12AD1 A/D Data Register 0 ADDR0 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9122h S12AD1 A/D Data Register 1 ADDR1 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9124h S12AD1 A/D Data Register 2 ADDR2 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9126h S12AD1 A/D Data Register 3 ADDR3 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9128h S12AD1 A/D Data Register 4 ADDR4 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 912Ah S12AD1 A/D Data Register 5 ADDR5 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 912Ch S12AD1 A/D Data Register 6 ADDR6 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 912Eh S12AD1 A/D Data Register 7 ADDR7 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9130h S12AD1 A/D Data Register 8 ADDR8 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9132h S12AD1 A/D Data Register 9 ADDR9 16 16 2, 3 PCLKB 2 ICLK S12AD
C
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0008 9134h S12AD1 A/D Data Register 10 ADDR10 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9136h S12AD1 A/D Data Register 11 ADDR11 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9138h S12AD1 A/D Data Register 12 ADDR12 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 913Ah S12AD1 A/D Data Register 13 ADDR13 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 913Ch S12AD1 A/D Data Register 14 ADDR14 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 913Eh S12AD1 A/D Data Register 15 ADDR15 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9140h S12AD1 A/D Data Register 16 ADDR16 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9142h S12AD1 A/D Data Register 17 ADDR17 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9144h S12AD1 A/D Data Register 18 ADDR18 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9146h S12AD1 A/D Data Register 19 ADDR19 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9148h S12AD1 A/D Data Register 20 ADDR20 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9160h S12AD1 A/D Sampling State Register 0 ADSSTR0 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9161h S12AD1 A/D Sampling State Register L ADSSTRL 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9170h S12AD1 A/D Sampling State Register T ADSSTRT 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9171h S12AD1 A/D Sampling State Register O ADSSTRO 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9173h S12AD1 A/D Sampling State Register 1 ADSSTR1 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9174h S12AD1 A/D Sampling State Register 2 ADSSTR2 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9175h S12AD1 A/D Sampling State Register 3 ADSSTR3 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9176h S12AD1 A/D Sampling State Register 4 ADSSTR4 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9177h S12AD1 A/D Sampling State Register 5 ADSSTR5 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9178h S12AD1 A/D Sampling State Register 6 ADSSTR6 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9179h S12AD1 A/D Sampling State Register 7 ADSSTR7 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 917Ah S12AD1 A/D Disconnection Detection Control Register ADDISCR 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9180h S12AD1 A/D Group Scan Priority Control Register ADGSPCR 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9184h S12AD1 A/D Data Duplication Register A ADDBLDRA 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9186h S12AD1 A/D Data Duplication Register B ADDBLDRB 16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9190h S12AD1 A/D Compare Control Register ADCMPCR 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9192h S12AD1 A/D Compare Channel Select Extended Register ADCMPANSE
R

8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9193h S12AD1 A/D Compare Level Extended Register ADCMPLER 8 8 2, 3 PCLKB 2 ICLK S12AD
C

0008 9194h S12AD1 A/D Compare Channel Select Register 0 ADCMPANSR
0

16 16 2, 3 PCLKB 2 ICLK S12AD
C

0008 9196h S12AD1 A/D Compare Channel Select Register 1 ADCMPANSR
1

16 16 2, 3 PCLKB 2 ICLK S12AD
C
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000C 0440h PTPED
MAC

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

000C 0448h PTPED
MAC

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

000C 0450h PTPED
MAC

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

000C 0458h PTPED
MAC

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

000C 0464h PTPED
MAC

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

000C 0468h PTPED
MAC

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

000C 0470h PTPED
MAC

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

000C 0478h PTPED
MAC

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

000C 047Ch PTPED
MAC

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

000C 04C8h PTPED
MAC

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

000C 04CCh PTPED
MAC

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

000C 04D4h PTPED
MAC

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

000C 04D8h PTPED
MAC

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

000C 0500h EPTPC PTP Reset Register PTRSTR 32 32 3, 4 PCLKA 2, 3 ICLK EPTPC

000C 0504h EPTPC STCA Clock Select Register STCSELR 32 32 3, 4 PCLKA 2, 3 ICLK EPTPC

000C 1200h MTU3 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1201h MTU4 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1202h MTU3 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1203h MTU4 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1204h MTU3 Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1205h MTU3 Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1206h MTU4 Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1207h MTU4 Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1208h MTU3 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1209h MTU4 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 120Ah MTU Timer Output Master Enable Register A TOERA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 120Dh MTU Timer Gate Control Register A TGCRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 120Eh MTU Timer Output Control Register 1A TOCR1A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 120Fh MTU Timer Output Control Register 2A TOCR2A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1210h MTU3 Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1212h MTU4 Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1214h MTU Timer Cycle Data Register A TCDRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1216h MTU Timer Dead Time Data Register A TDDRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1218h MTU3 Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 121Ah MTU3 Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 121Ch MTU4 Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 121Eh MTU4 Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1220h MTU Timer Subcounter A TCNTSA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1222h MTU Timer Cycle Buffer Register A TCBRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1224h MTU3 Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1226h MTU3 Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1228h MTU4 Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a
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000C 122Ah MTU4 Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 122Ch MTU3 Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 122Dh MTU4 Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1230h MTU Timer Interrupt Skipping Set Register 1A TITCR1A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1231h MTU Timer Interrupt Skipping Counter 1A TITCNT1A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1232h MTU Timer Buffer Transfer Set Register A TBTERA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1234h MTU Timer Dead Time Enable Register A TDERA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1236h MTU Timer Output Level Buffer Register A TOLBRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1238h MTU3 Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1239h MTU4 Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 123Ah MTU Timer Interrupt Skipping Mode Register A TITMRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 123Bh MTU Timer Interrupt Skipping Set Register 2A TITCR2A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 123Ch MTU Timer Interrupt Skipping Counter 2A TITCNT2A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1240h MTU4 Timer A/D Converter Start Request Control Register TADCR 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1244h MTU4 Timer A/D Converter Start Request Cycle Set Register 
A

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

000C 1246h MTU4 Timer A/D Converter Start Request Cycle Set Register 
B

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

000C 1248h MTU4 Timer A/D Converter Start Request Cycle Set Buffer 
Register A

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

000C 124Ah MTU4 Timer A/D Converter Start Request Cycle Set Buffer 
Register B

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

000C 124Ch MTU3 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 124Dh MTU4 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1260h MTU Timer Waveform Control Register A TWCRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

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
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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

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 PCLKA 2 ICLK RSPIa

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

000D 0102h RSPI0 RSPI Pin Control Register SPPCR 8 8 3, 4 PCLKA 2 ICLK RSPIa
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000D 044Ch USBA Frame Number Register FRMNUM 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 044Eh USBA μFrame Number Register UFRMNUM 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0450h USBA USB Address Register USBADDR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0454h USBA USB Request Type Register USBREQ 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0456h USBA USB Request Value Register USBVAL 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

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

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

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

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

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

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

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

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

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

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

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

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

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

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

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

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

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

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

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

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

Table 4.1 List of I/O Registers (Address Order) (64 / 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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Note 1. When the same output trigger is specified for pulse output groups 2 and 3 by the PPG0.PCR setting, the PPG0.NDRH address 
is 0008 81ECh. When different output
triggers are specified, the PPG0.NDRH addresses for pulse output groups 2 and 3 are 0008 81EEh and 0008 81ECh, 
respectively.

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

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

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

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

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

000D 0548h USBA Host L1 Control Register 1 HL1CTRL1 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 054Ah USBA Host L1 Control Register 2 HL1CTRL2 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0560h USBA Deep Standby USB Transceiver Control/Pin Monitor 
Register

DPUSR0R 32 32 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0564h USBA Deep Standby USB Suspend/Resume Interrupt 
Register

DPUSR1R 32 32 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

Table 4.1 List of I/O Registers (Address Order) (67 / 67)
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Figure 5.6 LOCO Clock Oscillation Start Timing

Figure 5.7 IWDT-dedicated Low-Speed Clock Oscillation Start Timing

Table 5.14 LOCO and IWDT-Dedicated Low-Speed 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

LOCO clock cycle time tLcyc 4.63 4.16 3.78 μs

LOCO clock oscillation frequency fLOCO 216 240 264 kHz

LOCO clock oscillation stabilization wait time tLOCOWT — — 44 μs Figure 5.6

IWDT-dedicated low-speed clock cycle time tILcyc 9.26 8.33 7.57 μs

IWDT-dedicated low-speed clock oscillation frequency fILOCO 108 120 132 kHz

IWDT-dedicated low-speed clock oscillation stabilization wait 
time

tILOCOWT — 142 190 μs Figure 5.7

LOCO clock

LOCOCR.LCSTP

tLOCOWT

On-chip oscillator output

OSCOVFSR.ILCOVF

ILOCOCR.ILCSTP

tILOCOWT

IWDT-dedicated 
low-speed clock

IWDT-dedicated on-chip
oscillator output
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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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Note 1. tPBcyc: PCLKB cycle

Figure 5.40 POE# Input Timing

Table 5.28 POE3 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

POE POE# input pulse width tPOEW 1.5 — tPBcyc Figure 5.40

POEn# input

PCLKB

tPOEW
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Figure 5.65 RMII Reception Timing (Error Occurrence)

Figure 5.66 WOL Output Timing (RMII)

Figure 5.67 MII Transmission Timing (Normal Operation)

Preamble DATA

REF50CK

RMII_CRS_DV

RMII_RXD1,
RMII_RXD0

SFD xxxx

RMII_RX_ER

Tsu

Thd

tWOLd

REF50CK

ET_WOL

ET_TX_CLK

ET_TX_EN

ET_ETXD[3:0]

ET_TX_ER

ET_CRS

ET_COL

SFD DATA CRCPreamble

tTENd

tMTDd

tCRSs tCRSh
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Figure 5.68 MII Transmission Timing (Conflict Occurrence)

Figure 5.69 MII Reception Timing (Normal Operation)

Figure 5.70 MII Reception Timing (Error Occurrence)

ET_TX_CLK

ET_TX_EN

ET_ETXD[3:0]

ET_TX_ER

ET_CRS

ET_COL
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tCOLs tCOLh
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tRDVs

tMRDs

tMRDh

tRDVh

ET_RX_CLK

ET_RX_DV

ET_ERXD[3:0]
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Preamble DATASFD

tRERs
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xxxx
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5.9 Oscillation Stop Detection Timing

Figure 5.83 Oscillation Stop Detection Timing

Table 5.51 Oscillation Stop Detection Circuit 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, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

Detection time tdr — — 1 ms Figure 5.83

tdr

Main clock or
PLL clock

OSTDSR.OSTDF

LOCO clock

ICLK


