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

• Selection of operating mode by register setting
Single-chip mode
On-chip ROM disabled extended mode
On-chip ROM enabled extended mode

• Endian selectable
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, RSPI, SCIi, ETHERC, EDMAC, AES, GLCDC, and 
DRW2D 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 S12AD (unit 0) runs in synchronization with PCLKC: Up to 60 MHz
ADCLK in the S12AD (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 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, 2.80 V)

• Voltage detection circuits 1 and 2
Voltage detection level: Selectable from three different levels (2.99 V, 2.92 V, 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

Table 1.1 Outline of Specifications (2/9)
Classification Module/Function Description
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Serial communications 
interface (SCIh)

• Asynchronous mode/clock synchronous mode

SCK12 I/O Input/output pin for the clock

RXD12 Input Input pin for received data

TXD12 Output Output pin for transmitted data

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

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

• Simple I2C mode

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

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

• Simple SPI mode

SCK12 I/O Input/output pin for the clock

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

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

SS12# Input Chip-select input pin

• Extended serial mode

RXDX12 Input Input pin for received data

TXDX12 Output Output pin for transmitted data

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

Serial communications 
interface (SCIi)

• Asynchronous mode/clock synchronous mode

SCK10 and SCK11 I/O Input/output pin for the clock

RXD10 and RXD11 Input Input pin for received data

TXD10 and TXD11 Output Output pin for transmitted data

CTS10# and CTS11# Input Input pin for controlling the start of transmission and reception

RTS10# and RTS11# Output Output pin for controlling the start of transmission and reception

• Simple I2C mode

SSCL10 and SSCL11 I/O Input/output pin for the I2C clock

SSDA10 and SSDA11 I/O Input/output pin for the I2C data

• Simple SPI mode

SCK10 and SCK11 I/O Input/output pin for the clock

SMISO10 and SMISO11 I/O Input/output pin for slave transmission of data

SMOSI10 and SMOSI11 I/O Input/output pin for master transmission of data

SS10# and SS11# Input Chip-select input pin

I2C bus interface SCL0[FM+], SCL1, SCL2, 
SCL2-DS

I/O Input/output pins for clocks. Bus can be directly driven by 
the N-channel open drain

SDA0[FM+], SDA1, SDA2, 
SDA2-DS

I/O Input/output pins for data. Bus can be directly driven by 
the N-channel open drain

Table 1.4 Pin Functions (4/8)

Classifications Pin Name I/O Description



RX65N Group, RX651 Group 1. Overview

R01DS0276EJ0210 Rev.2.10 Page 51 of 232
Oct 02, 2017

109 PA4 A4 MTIC5U/
MTCLKA/
TIOCA1/
TMRI0/PO20

ET0_MDC/TXD5/
SMOSI5/SSDA5/
SSLA0-B

LCD_DA
TA4-B

IRQ5-DS

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

ET0_MDIO/
RXD5/SMISO5/
SSCL5

LCD_DA
TA5-B

IRQ6-DS

111 TRDATA3 PG7 D31

112 PA2 A2 MTIOC7A/
PO18

RXD5/SMISO5/
SSCL5/SSLA3-B

LCD_DA
TA6-B

113 TRDATA2 PG6 D30

114 PA1 DQM3/A1 MTIOC0B/
MTCLKC/
MTIOC7B/
TIOCB0/PO17

ET0_WOL/
SCK5/SSLA2-B

LCD_DA
TA7-B

IRQ11

115 VCC

116 TRCLK PG5 D29

117 VSS

118 PA0 DQM2/
BC0#/A0

MTIOC4A/
MTIOC6D/
TIOCA0/PO16/
CACREF

ET0_TX_EN/
RMII0_TXD_EN/
SSLA1-B

LCD_DA
TA8-B

119 TRSYNC PG4 D28

120 P67 DQM1/CS7# MTIOC7C IRQ15

121 TRDATA1 PG3 D27

122 P66 DQM0/CS6# MTIOC7D

123 TRDATA0 PG2 D26

124 P65 CKE/CS5#

125 PE7 D15[A15/
D15]/D7[A7/
D7]

MTIOC6A/
TOC1

MISOB-B SDHI_WP/
MMC_RES#-B

LCD_DA
TA9-B

IRQ7 AN105

126 PE6 D14[A14/
D14]/D6[A6/
D6]

MTIOC6C/TIC1 MOSIB-B SDHI_CD/
MMC_CD-B

LCD_DA
TA10-B

IRQ6 AN104

127 VCC

128 P70 SDCLK

129 VSS

130 PE5 D13[A13/
D13]/D5[A5/
D5]

MTIOC4C/
MTIOC2B

ET0_RX_CLK/
REF50CK0/
RSPCKB-B

LCD_DA
TA11-B

IRQ5 AN103

131 PE4 D12[A12/
D12]/D4[A4/
D4]

MTIOC4D/
MTIOC1A/
PO28

ET0_ERXD2/
SSLB0-B

LCD_DA
TA12-B

AN102

132 PE3 D11[A11/
D11]/D3[A3/
D3]

MTIOC4B/
PO26/TOC3/
POE8#

ET0_ERXD3/
CTS12#/
RTS12#/SS12#

MMC_D7-B LCD_DA
TA13-B

AN101

133 PE2 D10[A10/
D10]/D2[A2/
D2]

MTIOC4A/
PO23/TIC3

RXD12/
SMISO12/
SSCL12/
RXDX12/SSLB3-
B

MMC_D6-B LCD_DA
TA14-B

IRQ7-DS AN100

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (6/8)
Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

GLCDC Interrupt
A/D
D/A

176-Pin 
LFQFP

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

(ETHERC, SCI, 
RSPI, RIIC, 
CAN, USB)

(QSPI, SDHI, SDSI, 
MMCIF, PDC)
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Note 1. These pins are only enabled for products with 2 or 1.5 Mbytes of code flash memory.
Note 2. P53 is multiplexed with the BCLK pin function, so cannot be used as an I/O port pin when the external bus is enabled.

79 PD7 D7[A7/D7] MTIC5U/
POE0#

SSLC3-A QMI-B/QIO1-B/
SDHI_D1-B/
MMC_D1-B

LCD_DA
TA17-B*1

IRQ7 AN107

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

SSLC2-A QMO-B/QIO0-B/
SDHI_D0-B/
MMC_D0-B

LCD_DA
TA18-B*1

IRQ6 AN106

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

SSLC1-A QSPCLK-B/
SDHI_CLK-B/
MMC_CLK-B

LCD_DA
TA19-B*1

IRQ5 AN113

82 PD4 D4[A4/D4] MTIOC8B/
POE11#

SSLC0-A QSSL-B/
SDHI_CMD-B/
MMC_CMD-B

LCD_DA
TA20-B*1

IRQ4 AN112

83 PD3 D3[A3/D3] MTIOC8D/
TOC2/POE8#

RSPCKC-A QIO3-B/SDHI_D3-
B/MMC_D3-B

LCD_DA
TA21-B*1

IRQ3 AN111

84 PD2 D2[A2/D2] MTIOC4D/TIC2 MISOC-A/CRX0 QIO2-B/SDHI_D2-
B/MMC_D2-B

LCD_DA
TA22-B*1

IRQ2 AN110

85 PD1 D1[A1/D1] MTIOC4B/
POE0#

MOSIC-A/CTX0 LCD_DA
TA23-B*1

IRQ1 AN109

86 PD0 D0[A0/D0] POE4# LCD_EX
TCLK-B
*1

IRQ0 AN108

87 P47 IRQ15-
DS

AN007

88 P46 IRQ14-
DS

AN006

89 P45 IRQ13-
DS

AN005

90 P44 IRQ12-
DS

AN004

91 P43 IRQ11-
DS

AN003

92 P42 IRQ10-
DS

AN002

93 P41 IRQ9-DS AN001

94 VREFL0

95 P40 IRQ8-DS AN000

96 VREFH0

97 AVCC0

98 P07 IRQ15 ADTRG0
#

99 AVSS0

100 P05 IRQ13 DA1

Table 1.10 List of Pin and Pin Functions (100-Pin LFQFP) (5/5)
Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

GLCDC Interrupt
A/D
D/A

100-Pin 
LFQFP

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

(ETHERC, SCI, 
RSPI, RIIC, 
CAN, USB)

(QSPI, SDHI, SDSI, 
MMCIF, PDC)
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0008 240Ch DTC DTC Module Start Register DTCST 8 8 2 ICLK DTCb

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

0008 2410h DTC DTC Index Table Base Register DTCIBR 32 32 2 ICLK DTCb

0008 2414h DTC DTC Operation Register DTCOR 8 8 2 ICLK DTCb

0008 2416h DTC DTC Sequence Transfer Enable Register DTCSQE 16 16 2 ICLK DTCb

0008 2418h DTC DTC Address Displacement Register DTCDISP 32 32 2 ICLK DTCb

0008 2800h EXDMA
C0

EXDMA Source Address Register EDMSAR 32 32 1, 2 BCLK EXDMA
Ca

0008 2804h EXDMA
C0

EXDMA Destination Address Register EDMDAR 32 32 1, 2 BCLK EXDMA
Ca

0008 2808h EXDMA
C0

EXDMA Transfer Count Register EDMCRA 32 32 1, 2 BCLK EXDMA
Ca

0008 280Ch EXDMA
C0

EXDMA Block Transfer Count Register EDMCRB 16 16 1, 2 BCLK EXDMA
Ca

0008 2810h EXDMA
C0

EXDMA Transfer Mode Register EDMTMD 16 16 1, 2 BCLK EXDMA
Ca

0008 2812h EXDMA
C0

EXDMA Output Setting Register EDMOMD 8 8 1, 2 BCLK EXDMA
Ca

0008 2813h EXDMA
C0

EXDMA Interrupt Setting Register EDMINT 8 8 1, 2 BCLK EXDMA
Ca

0008 2814h EXDMA
C0

EXDMA Address Mode Register EDMAMD 32 32 1, 2 BCLK EXDMA
Ca

0008 2818h EXDMA
C0

EXDMA Offset Register EDMOFR 32 32 1, 2 BCLK EXDMA
Ca

0008 281Ch EXDMA
C0

EXDMA Transfer Enable Register EDMCNT 8 8 1, 2 BCLK EXDMA
Ca

0008 281Dh EXDMA
C0

EXDMA Software Start Register EDMREQ 8 8 1, 2 BCLK EXDMA
Ca

0008 281Eh EXDMA
C0

EXDMA Status Register EDMSTS 8 8 1, 2 BCLK EXDMA
Ca

0008 2820h EXDMA
C0

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

0008 2821h EXDMA
C0

EXDMA External Request Flag Register EDMERF 8 8 1, 2 BCLK EXDMA
Ca

0008 2822h EXDMA
C0

EXDMA Peripheral Request Flag Register EDMPRF 8 8 1, 2 BCLK EXDMA
Ca

0008 2840h EXDMA
C1

EXDMA Source Address Register EDMSAR 32 32 1, 2 BCLK EXDMA
Ca

0008 2844h EXDMA
C1

EXDMA Destination Address Register EDMDAR 32 32 1, 2 BCLK EXDMA
Ca

0008 2848h EXDMA
C1

EXDMA Transfer Count Register EDMCRA 32 32 1, 2 BCLK EXDMA
Ca

0008 284Ch EXDMA
C1

EXDMA Block Transfer Count Register EDMCRB 16 16 1, 2 BCLK EXDMA
Ca

0008 2850h EXDMA
C1

EXDMA Transfer Mode Register EDMTMD 16 16 1, 2 BCLK EXDMA
Ca

0008 2852h EXDMA
C1

EXDMA Output Setting Register EDMOMD 8 8 1, 2 BCLK EXDMA
Ca

0008 2853h EXDMA
C1

EXDMA Interrupt Setting Register EDMINT 8 8 1, 2 BCLK EXDMA
Ca

0008 2854h EXDMA
C1

EXDMA Address Mode Register EDMAMD 32 32 1, 2 BCLK EXDMA
Ca

0008 285Ch EXDMA
C1

EXDMA Transfer Enable Register EDMCNT 8 8 1, 2 BCLK EXDMA
Ca

0008 285Dh EXDMA
C1

EXDMA Software Start Register EDMREQ 8 8 1, 2 BCLK EXDMA
Ca

0008 285Eh EXDMA
C1

EXDMA Status Register EDMSTS 8 8 1, 2 BCLK EXDMA
Ca

0008 2860h EXDMA
C1

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

0008 2861h EXDMA
C1

EXDMA External Request Flag Register EDMERF 8 8 1, 2 BCLK EXDMA
Ca

Table 4.1 List of I/O Registers (Address Order) (5 / 61)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
FunctionICLK ≥ PCLK ICLK < PCLK
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0008 A024h SCI1 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A025h SCI1 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A026h SMCI1 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A027h SCI1 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Table 4.1 List of I/O Registers (Address Order) (24 / 61)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
FunctionICLK ≥ PCLK ICLK < PCLK
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0009 0820h to 
0009 083Fh

CAN0 Message Control Registers 0 to 31 MCTL0 to 31 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0840h CAN0 Control Register CTLR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 0842h CAN0 Status Register STR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 0844h CAN0 Bit Configuration Register BCR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 0848h CAN0 Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0849h CAN0 Receive FIFO Pointer Control Register RFPCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 084Ah CAN0 Transmit FIFO Control Register TFCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 084Bh CAN0 Transmit FIFO Pointer Control Register TFPCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 084Ch CAN0 Error Interrupt Enable Register EIER 8 8 2, 3 PCLKB 2 ICLK CAN

0009 084Dh CAN0 Error Interrupt Factor Judge Register EIFR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 084Eh CAN0 Receive Error Count Register RECR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 084Fh CAN0 Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0850h CAN0 Error Code Store Register ECSR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0851h CAN0 Channel Search Support Register CSSR 8 8 2, 3 PCLKB 2 ICLK CAN

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 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*6

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 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 4200h CMTW0 Timer Start Register CMWSTR 16 16 2, 3 PCLKB 2 ICLK CMTW

Table 4.1 List of I/O Registers (Address Order) (45 / 61)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
FunctionICLK ≥ PCLK ICLK < PCLK



R01DS0276EJ0210 Rev.2.10 Page 131 of 232
Oct 02, 2017

RX65N Group, RX651 Group 4. I/O Registers

0009 4204h CMTW0 Timer Control Register CMWCR 16 16 2, 3 PCLKB 2 ICLK CMTW

0009 4208h CMTW0 Timer I/O Control Register CMWIOR 16 16 2, 3 PCLKB 2 ICLK CMTW

0009 4210h CMTW0 Timer Counter CMWCNT 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 4214h CMTW0 Compare Match Constant Register CMWCOR 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 4218h CMTW0 Input Capture Register 0 CMWICR0 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 421Ch CMTW0 Input Capture Register 1 CMWICR1 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 4220h CMTW0 Output Compare Register 0 CMWOCR0 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 4224h CMTW0 Output Compare Register 1 CMWOCR1 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 4280h CMTW1 Timer Start Register CMWSTR 16 16 2, 3 PCLKB 2 ICLK CMTW

0009 4284h CMTW1 Timer Control Register CMWCR 16 16 2, 3 PCLKB 2 ICLK CMTW

0009 4288h CMTW1 Timer I/O Control Register CMWIOR 16 16 2, 3 PCLKB 2 ICLK CMTW

0009 4290h CMTW1 Timer Counter CMWCNT 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 4294h CMTW1 Compare Match Constant Register CMWCOR 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 4298h CMTW1 Input Capture Register 0 CMWICR0 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 429Ch CMTW1 Input Capture Register 1 CMWICR1 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 42A0h CMTW1 Output Compare Register 0 CMWOCR0 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 42A4h CMTW1 Output Compare Register 1 CMWOCR1 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 5000h SDSI FN1 Access Control Register FN1ACCR 32 32 10, 11 PCLKB 2 to 6 ICLK SDSI

0009 5004h SDSI Interrupt Enable Control Register 1 INTENCR1 8 8 7, 8 PCLKB 2 to 5 ICLK SDSI

0009 5005h SDSI Interrupt Status Register 1 INTSR1 8 8 7, 8 PCLKB 2 to 5 ICLK SDSI

0009 5006h SDSI SD Command Control Register SDCMDCR 8 8 7, 8 PCLKB 2 to 5 ICLK SDSI

0009 5007h SDSI SD Command Access Address 0 Register SDCADD0R 8 8 7, 8 PCLKB 2 to 5 ICLK SDSI

0009 5008h SDSI SD Command Access Address 1 Register SDCADD1R 8 8 7, 8 PCLKB 2 to 5 ICLK SDSI

0009 5009h SDSI SD Command Access Address 2 Register SDCADD2R 8 8 7, 8 PCLKB 2 to 5 ICLK SDSI

0009 500Ah SDSI SDSI Control Register 1 SDSICR1 8 8 7, 8 PCLKB 2 to 5 ICLK SDSI

0009 500Bh SDSI DMA Control Register 1 DMACR1 8 8 7, 8 PCLKB 2 to 5 ICLK SDSI

0009 500Ch SDSI Block Counter BLKCNT 16 16 8, 9 PCLKB 2 to 5 ICLK SDSI

0009 500Eh SDSI Byte Counter BYTCNT 16 16 8, 9 PCLKB 2 to 5 ICLK SDSI

0009 5010h SDSI DMA Transfer Address Register DMATRADDR 32 32 10, 11 PCLKB 2 to 6 ICLK SDSI

0009 5100h SDSI SDSI Control Register 2 SDSICR2 32 32 2, 3 PCLKB 2 ICLK SDSI

0009 5104h SDSI SDSI Control Register 3 SDSICR3 32 32 2, 3 PCLKB 2 ICLK SDSI

0009 5108h SDSI Interrupt Enable Control Register 2 INTENCR2 32 32 2, 3 PCLKB 2 ICLK SDSI

0009 510Ch SDSI Interrupt Status Register 2 INTSR2 32 32 2, 3 PCLKB 2 ICLK SDSI

0009 5110h SDSI DMA Control Register 2 DMACR2 32 32 2, 3 PCLKB 2 ICLK SDSI

0009 5200h to 
0009 526Bh

SDSI CIS Data Register 0 to 26 CISDATAR0 
to 26

32 32 2, 3 PCLKB 2 ICLK SDSI

0009 5270h SDSI FBR Setting Register 1 FBR1 32 32 2, 3 PCLKB 2 ICLK SDSI

0009 5274h SDSI FBR Setting Register 2 FBR2 32 32 2, 3 PCLKB 2 ICLK SDSI

0009 5278h SDSI FBR Setting Register 3 FBR3 32 32 2, 3 PCLKB 2 ICLK SDSI

0009 527Ch SDSI FBR Setting Register 4 FBR4 32 32 2, 3 PCLKB 2 ICLK SDSI

0009 5280h SDSI FBR Setting Register 5 FBR5 32 32 2, 3 PCLKB 2 ICLK SDSI

0009 5800h to 
0009 58FFh

SDSI FN1 Data Register 10 to 163 FN1DATAR10 
to 163

8, 32 32 10, 11 PCLKB 2 to 6 ICLK SDSI

0009 5900h to 
0009 59FFh

SDSI FN1 Data Register 20 to 263 FN1DATAR20 
to 263

8, 32 32 10, 11 PCLKB 2 to 6 ICLK SDSI

0009 5A00h 
to 
0009 5AFFh

SDSI FN1 Data Register 30 to 363 FN1DATAR30 
to 363

8, 32 32 10, 11 PCLKB 2 to 6 ICLK SDSI

0009 5B00h SDSI FN1 Interrupt Vector Register FN1INTVECR 8 8 7, 8 PCLKB 2 to 5 ICLK SDSI

0009 5B01h SDSI FN1 Interrupt Clear Register FN1INTCLRR 8 8 7, 8 PCLKB 2 to 5 ICLK SDSI

0009 5C00h 
to 
0009 5FFFh

SDSI FN1 Data Register 50 to 5255 FN1DATAR50 
to 5255

8, 32 32 7, 8 PCLKB 2 to 5 ICLK SDSI
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000A 005Ch USB0 DCP Configuration Register DCPCFG 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 005Eh USB0 DCP Maximum Packet Size Register DCPMAXP 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0060h USB0 DCP Control Register DCPCTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0064h USB0 Pipe Window Select Register PIPESEL 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0068h USB0 Pipe Configuration Register PIPECFG 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 006Ch USB0 Pipe Maximum Packet Size Register PIPEMAXP 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 006Eh USB0 Pipe Cycle Control Register PIPEPERI 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0070h USB0 PIPE1 Control Register PIPE1CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0072h USB0 PIPE2 Control Register PIPE2CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0074h USB0 PIPE3 Control Register PIPE3CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0076h USB0 PIPE4 Control Register PIPE4CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0078h USB0 PIPE5 Control Register PIPE5CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 007Ah USB0 PIPE6 Control Register PIPE6CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 007Ch USB0 PIPE7 Control Register PIPE7CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 007Eh USB0 PIPE8 Control Register PIPE8CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0080h USB0 PIPE9 Control Register PIPE9CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

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

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

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

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

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

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

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

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

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

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

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

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

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

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

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

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

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

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

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

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb
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000C 0078h EDMAC
0

Receive Data Padding Insert Register RPADIR 32 32 4, 5 PCLKA 1 to 3 ICLK EDMAC
a

000C 007Ch EDMAC
0

Transmit Interrupt Setting Register TRIMD 32 32 4, 5 PCLKA 1 to 3 ICLK EDMAC
a

000C 00C8h EDMAC
0

Receive Buffer Write Address Register RBWAR 32 32 4, 5 PCLKA 1 to 3 ICLK EDMAC
a

000C 00CCh EDMAC
0

Receive Descriptor Fetch Address Register RDFAR 32 32 4, 5 PCLKA 1 to 3 ICLK EDMAC
a

000C 00D4h EDMAC
0

Transmit Buffer Read Address Register TBRAR 32 32 4, 5 PCLKA 1 to 3 ICLK EDMAC
a

000C 00D8h EDMAC
0

Transmit Descriptor Fetch Address Register TDFAR 32 32 4, 5 PCLKA 1 to 3 ICLK EDMAC
a

000C 0100h ETHER
C0

ETHERC Mode Register ECMR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 0108h ETHER
C0

Receive Frame Maximum Length Register RFLR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 0110h ETHER
C0

ETHERC Status Register ECSR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 0118h ETHER
C0

ETHERC Interrupt Enable Register ECSIPR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 0120h ETHER
C0

PHY Interface Register PIR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 0128h ETHER
C0

PHY Status Register PSR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 0140h ETHER
C0

Random Number Generation Counter Limit Setting 
Register

RDMLR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 0150h ETHER
C0

Interpacket Gap Register IPGR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 0154h ETHER
C0

Automatic PAUSE Frame Register APR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 0158h ETHER
C0

Manual PAUSE Frame Register MPR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 0160h ETHER
C0

Received PAUSE Frame Counter RFCF 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 0164h ETHER
C0

PAUSE Frame Retransmit Count Setting Register TPAUSER 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 0168h ETHER
C0

PAUSE Frame Retransmit Counter TPAUSECR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 016Ch ETHER
C0

Broadcast Frame Receive Count Setting Register BCFRR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 01C0h ETHER
C0

MAC Address Upper Bit Register MAHR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 01C8h ETHER
C0

MAC Address Lower Bit Register MALR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 01D0h ETHER
C0

Transmit Retry Over Counter Register TROCR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 01D4h ETHER
C0

Late Collision Detect Counter Register CDCR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 01D8h ETHER
C0

Lost Carrier Counter Register LCCR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 01DCh ETHER
C0

Carrier Not Detect Counter Register CNDCR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 01E4h ETHER
C0

CRC Error Frame Receive Counter Register CEFCR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 01E8h ETHER
C0

Frame Receive Error Counter Register FRECR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 01ECh ETHER
C0

Too-Short Frame Receive Counter Register TSFRCR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 01F0h ETHER
C0

Too-Long Frame Receive Counter Register TLFRCR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 01F4h ETHER
C0

Received Alignment Error Frame Counter Register RFCR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C
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5.3.2 Clock Timing

Figure 5.3 BCLK Pin and SDCLK Pin Output Timing

Table 5.14 BCLK Pin Output, SDCLK Pin Output Clock Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit Test 
Conditions

BCLK pin output cycle time Other than 100-pin 
package

tBcyc 16.6 — — ns Figure 5.3

100-pin package 33.2 — — ns

BCLK pin output high pulse width tCH 3.3 — — ns

BCLK pin output low pulse width tCL 3.3 — — ns

BCLK pin output rising time tCr — — 5 ns

BCLK pin output falling time tCf — — 5 ns

SDCLK pin output cycle time Other than 100-pin 
package

tBcyc 16.6 — — ns

SDCLK pin output high pulse width tCH 3.3 — — ns

SDCLK pin output low pulse width tCL 3.3 — — ns

SDCLK pin output rising time tCr — — 5 ns

SDCLK pin output falling time tCf — — 5 ns

tCf
tCH

tBcyc, tSDcyc

tCrtCL

BCLK pin output, SDCLK pin output

Test conditions: VOH = VCC × 0.7, VOL = VCC × 0.3, C = 30 pF
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Figure 5.8 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting the 
HOCOCR.HCSTP Bit)

Figure 5.9 High-Speed On-Chip Oscillator Power Supply Control Timing

Table 5.18 HOCO Clock Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions

HOCO clock oscillation frequency fHOCO 15.61 16 16.39 MHz –20°C ≤ Ta ≤ 85°C

17.56 18 18.44 MHz

19.52 20 20.48 MHz

15.52 16 16.48 MHz –40°C ≤ Ta < –20°C

17.46 18 18.54 MHz

19.4 20 20.6 MHz

HOCO clock oscillation stabilization wait time tHOCOWT — 105 149 μs Figure 5.8

HOCO clock power supply stabilization time tHOCOP — — 150 μs Figure 5.9

HOCO clock

HOCOCR.HCSTP

OSCOVFSR.HCOVF

tHOCOWT

High-speed on-chip
oscillator output

Internal power supply for
high-speed on-chip oscillator

HOCOPCR.HOCOPCNT

tHOCOP

HOCOCR.HCSTP
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Figure 5.16 Address/Data Multiplexed Bus Read Access Timing

Figure 5.17 Address/Data Multiplexed Bus Write Access Timing

Address bus/
data bus

Data read 
(RD#)

tAD

BCLK

Address bus

Address latch
(ALE)

Chip select
(CS1#)

tALED

TW1 TW2 Tn1

tAD tAD
tRDS

Tn2

tRSD tRSD

TW3 TW4 TW5 Tend

Ta1 Ta1 Tan

Address cycle Data cycle

tRDH

tALED

tCSD
tCSD

Address bus/
data bus

Data write 
(WRm#)

tAD

BCLK

Address bus

Address latch
(ALE)

Chip select
(CS1#)

tALED

TW1 TW2 Tn1

tAD tAD

Tn2

tWRD tWRD

TW3 TW4 TW5 Tend

Ta1 Ta1 Tan

Address cycle Data cycle

tALED

tCSD
tCSD

tWDD tWDH

Tn3
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Figure 5.25 SDRAM Space Multiple Read Bus Timing

SDCLK pin

ACT RD RD RD RD PRA

A18 to A0

tAD2 tAD2 tAD2 tAD2 tAD2 tAD2 tAD2 tAD2

AP*1

SDCS#

RAS#

CAS#

WE#

CKE

DQMn

D31 to D0

C1 C2 C3Row
address

C0 
(column address)

tAD2 tAD2 tAD2 tAD2 tAD2

tCSD2 tCSD2 tCSD2 tCSD2 tCSD2

tRASD tRASD tRASD tRASD tRASD

tCASD tCASD tCASD

tWED tWED

(High)

tDQMD tDQMD

tRDS2 tRDH2 tRDS2 tRDH2

PRA
command

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

Figure 5.41 A/D Converter Trigger Input Timing

Note 1. tPBcyc: PCLKB cycle
Note 2. tcac: CAC count clock source cycle

Table 5.32 A/D Converter Trigger Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 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

A/D 
converter

A/D converter trigger input pulse width tTRGW 1.5 — tPBcyc Figure 5.41

Table 5.33 CAC Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 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*1, *2 Symbol Min.*1 Max. Unit*1 Test 
Conditions

CAC CACREF input pulse width tPBcyc ≤ tcac tCACREF 4.5 tcac + 
3 tPBcyc

— ns

tPBcyc > tcac 5 tcac + 
6.5 tPBcyc

—

ADTRG0#,
ADTRG1#

PCLKB

tTRGW
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5.8 Power-on Reset Circuit and Voltage Detection Circuit Characteristics

Note: The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels VPOR, Vdet1, 
and Vdet2 for the POR/ LVD. 

Note 1. The low power consumption function is disabled and DEEPCUT[1:0] = 00b or 01b.
Note 2. The low power consumption function is enabled and DEEPCUT[1:0] = 11b.

Figure 5.76 Power-on Reset Timing

Table 5.51 Power-on Reset Circuit and Voltage Detection Circuit Characteristics
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit Test 
Conditions

Voltage detection 
level

Power-on 
reset (POR)

Low power consumption 
function disabled*1

VPOR 2.5 2.6 2.7 V Figure 5.76

Low power consumption 
function enabled*2

1.8 2.25 2.7

Voltage detection circuit (LVD0) Vdet0_1 2.84 2.94 3.04 Figure 5.77

Vdet0_2 2.77 2.87 2.97

Vdet0_3 2.70 2.80 2.90

Voltage detection circuit (LVD1) Vdet1_1 2.89 2.99 3.09 Figure 5.78

Vdet1_2 2.82 2.92 3.02

Vdet1_3 2.75 2.85 2.95

Voltage detection circuit (LVD2) Vdet2_1 2.89 2.99 3.09 Figure 5.79

Vdet2_2 2.82 2.92 3.02

Vdet2_3 2.75 2.85 2.95

Internal reset time Power-on reset time tPOR — 4.6 — ms Figure 5.76

LVD0 reset time tLVD0 — 0.70 — Figure 5.77

LVD1 reset time tLVD1 — 0.57 — Figure 5.78

LVD2 reset time tLVD2 — 0.57 — Figure 5.79

Minimum VCC down time tVOFF 200 — — μs Figure 5.76, 
Figure 5.77

Response delay time tdet — — 200 μs Figure 5.76 to 
Figure 5.79

LVD operation stabilization time (after LVD is enabled) Td(E-A) — — 10 μs Figure 5.78, 
Figure 5.79Hysteresis width (LVD1 and LVD2) V LVH — 70 — mV

Internal reset signal
(Low is valid)

VCC

tVOFF

tdet tPORtdettPORtdet

VPOR
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5.9 Oscillation Stop Detection Timing

Figure 5.80 Oscillation Stop Detection Timing

Table 5.52 Oscillation Stop Detection Circuit Characteristics
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit Test 
Conditions

Detection time tdr — — 1 ms Figure 5.80

tdr

Main clock or
PLL clock

OSTDSR.OSTDF

LOCO clock

ICLK
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5.10 Battery Backup Function Characteristics

Note: The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the 
voltage level for switching to battery backup (VDETBATT).

Figure 5.81 Battery Backup Function Characteristics

Table 5.53 Battery Backup Function Characteristics
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
VBATT = 2.0 to 3.6 V, Ta = Topr

Item Symbol Min. Typ. Max. Unit Test 
Conditions

Voltage level for switching to battery backup VDETBATT 2.50 2.60 2.70 V Figure 5.81

Lower-limit VBATT voltage for power supply switching due to 
VCC voltage drop

VBATTSW 2.70 — —

VCC-off period for starting power supply switching tVOFFBATT 200 — — μs

VBATT

VCC VDETBATT

VBATTSW

tVOFFBATT

VBATT
Switching prohibited VBATT

Switching prohibited

VCC supply VCC supplyVBATT supply

VCC voltage 
guaranteed range

VBATT voltage
guaranteed range

Backup power 
area

The VBATT voltage when the supplied power source switches from Vcc to VBATT should not be lower than VBATTSW, 
the lower-limit VBATT voltage for switching between power supplies due to a drop in the VCC voltage. 

Note.
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Figure B 176-Pin LFBGA (PLBG0176GA-A)



 

 

General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products 
 
The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. 
For detailed usage notes on the products covered by this document, refer to the relevant sections of the document as well 
as any technical updates that have been issued for the products. 
 

1.  Handling of Unused Pins 
Handle unused pins in accordance with the directions given under Handling of Unused Pins in the 
manual. 
¾ The input pins of CMOS products are generally in the high-impedance state. In operation with an 

unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an 
associated shoot-through current flows internally, and malfunctions occur due to the false 
recognition of the pin state as an input signal become possible. Unused pins should be handled as 
described under Handling of Unused Pins in the manual. 

2.  Processing at Power-on 
The state of the product is undefined at the moment when power is supplied. 
¾ The states of internal circuits in the LSI are indeterminate and the states of register settings and 

pins are undefined at the moment when power is supplied. 
In a finished product where the reset signal is applied to the external reset pin, the states of pins 
are not guaranteed from the moment when power is supplied until the reset process is completed. 
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function 
are not guaranteed from the moment when power is supplied until the power reaches the level at 
which resetting has been specified. 

3.  Prohibition of Access to Reserved Addresses 
Access to reserved addresses is prohibited. 
¾ The reserved addresses are provided for the possible future expansion of functions. Do not access 

these addresses; the correct operation of LSI is not guaranteed if they are accessed. 
4.  Clock Signals 

After applying a reset, only release the reset line after the operating clock signal has become stable. 
When switching the clock signal during program execution, wait until the target clock signal has 
stabilized. 
¾ When the clock signal is generated with an external resonator (or from an external oscillator) 

during a reset, ensure that the reset line is only released after full stabilization of the clock signal. 
Moreover, when switching to a clock signal produced with an external resonator (or by an external 
oscillator) while program execution is in progress, wait until the target clock signal is stable. 

5.  Differences between Products 
Before changing from one product to another, i.e. to a product with a different part number, confirm 
that the change will not lead to problems. 
¾ The characteristics of Microprocessing unit or Microcontroller unit products in the same group but 

having a different part number may differ in terms of the internal memory capacity, layout pattern, 
and other factors, which can affect the ranges of electrical characteristics, such as characteristic 
values, operating margins, immunity to noise, and amount of radiated noise. When changing to a 
product with a different part number, implement a system-evaluation test for the given product. 

 


