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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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1.4 Pin Assignments

Figure 1.3 to Figure 1.9 show the pins assignments. Table 1.4 to Table 1.8 show the list of pins and pin functions.

Figure 1.3   Pin Assignment of the 176-Pin LFBGA
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Figure 1.4   Pin Assignment of the 145-Pin TFLGA
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Table 1.6 List of Pins and Pin Functions (144-Pin LQFP) (1 / 5)

Pin No. Power 
Supply
Clock
System 
Control

I/O 
Port

External Bus
EXDMAC

ETHERC
EDMAC USB

Timers
(MTU, TMR, 
PPG, POE, 
WDT)

Communi-
cation
(SCI, CAN, 
RSPI, RIIC) Others

144-Pin 
LQFP

1 AVSS

2 P05 IRQ13-A/DA1

3 VCC

4 P03 IRQ11-A/DA0

5 VSS

6 P02 TMCI1-A SCK6-A IRQ10-A

7 P01 TMCI0-A RxD6-A IRQ9-A

8 P00 TMRI0-A TxD6-A IRQ8-A

9 BSCANP

10 EMLE

11 WDTOVF#

12 VSS

13 MDE

14 VCL

15 MD1

16 MD0

17 XCIN

18 XCOUT

19 RES#

20 XTAL

21 VSS

22 EXTAL

23 VCC

24 P35 NMI

25 P34 MTIOC0A/
TMCI3/
PO12

SCK6-B IRQ4-A/
TRST#

26 P33 MTIOC0D/
PO11

CRX0/
RxD6-B

IRQ3-A

27 P32 MTIOC0C/
PO10/
RTCOUT

CTX0/
TxD6-B

IRQ2-A

28 P31 MTIOC4D-
A/
TMCI2-B/
PO9

SSLB0-A IRQ1/
TMS

29 P30 MTIOC4B-A/
TMRI3/
PO8

RxD1/
MISOB-A

IRQ0/
TDI

30 P27 CS7#-C MTIOC2B/
PO7

RSPCKB-A/
SCK1

TCK

31 P26 CS6#-C MTIOC2A/
TMO1/
PO6

MOSIB-A/
TxD1

TDO
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Table 1.7 List of Pins and Pin Functions (100-Pin LQFP) (1 / 4)

Pin No. Power Supply
Clock
System 
Control

I/O 
Port External Bus

ETHERC
EDMAC USB

Timers
(MTU, TMR, 
PPG, POE)

Communi-
cation
(SCI, CAN, 
RSPI, RIIC) Others

100-PIn 
LQFP

1 VCC

2 EMLE

3 VSS

4 MDE

5 VCL

6 MD1

7 MD0

8 XCIN

9 XCOUT

10 RES#

11 XTAL

12 VSS

13 EXTAL

14 VCC

15 P35 NMI

16 P34 MTIOC0A/
TMCI3/
PO12

SCK6 IRQ4-A/
TRST#

17 P33 MTIOC0D/
PO11

CRX0/
RxD6

IRQ3-A

18 P32 MTIOC0C/
PO10/
RTCOUT

CTX0/
TxD6

IRQ2-A

19 P31 MTIOC4D-
A/
TMCI2/
PO9

SSLB0-A IRQ1/
TMS

20 P30 MTIOC4B-
A/
TMRI3/
PO8

RxD1/
MISOB-A

IRQ0/
TDI

21 P27 CS7# MTIOC2B/
PO7

RSPCKB-
A/
SCK1

TCK

22 P26 CS6# MTIOC2A/
TMO1/
PO6

MOSIB-A/
TxD1

TDO

23 P25 CS5# USB0_DPRPD MTIOC4C/
MTCLKB-A/
PO5

RxD3 ADTRG0#-B

24 P24 CS4# USB0_VBUSE
N-A

MTIOC4A/
MTCLKA-A/
TMRI1/PO4

SCK3

25 P23 USB0_DPUPE-
A

MTIOC3D/
MTCLKD-A/
PO3

TxD3

26 P22 USB0_DRPD MTIOC3B/
MTCLKC-A/
TMO0/PO2

SCK0
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Table 1.8 List of Pins and Pin Functions (85-Pin TFLGA) (1 / 3)

Pin No. Power 
Supply
Clock
System 
Control I/O Port

External 
Bus USB

Timers
(MTU, TMR, PPG)

Communi-
cation
(SCI, CAN, RSPI, RIIC) Others

85-Pin 
TFLGA

A1 P05 DA1/
IRQ13-
A

A2 AVCC

A3 VREFL

A4 P43 IRQ11-
B/AN3

A5 P47 IRQ15/
AN7

A6 PD1 D1

A7 PD4 D4 MTIC11U

A8 PD5 D5 MTIC5W

A9 PD7 D7 MTIC5U

A10 PD6 D6 MTIC5V

B1 VCC

B2 AVSS

B3 VREFH

B4 P42 IRQ10/
AN2

B5 P46 IRQ14/
AN6

B6 PD0 D0

B7 PD2 D2 MTIC11W

B8 PD3 D3 MTIC11V

B9 PA3 A3 MTIOC6D/PO19

B10 PA1 A1 MTIOC6B/PO17 SSLA2

C1 P03 IRQ11-
A/DA0

C2 VSS

C3 P40 IRQ8/
AN0

C4 P41 IRQ9/
AN1

C5 P44 IRQ12/
AN4

C6 P45 IRQ13-
B/AN5

C7 MD1

C8 BSCANP

C9 PA5 A5 MTIOC7B/PO21 RSPCKA

C10 PA0 A0 MTIOC6A/PO16 SSLA1

D1 MDE

D2 EMLE

D3 MD0

D4 RES#
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Analog power supply AVCC Input Analog power supply pin for the A/D and D/A converters. When 
the A/D and D/A converters are not in use, connect this pin to 
the system power supply.

AVSS Input Ground pin for the A/D and D/A converters. Connect this pin to 
the system power supply (0 V).

VREFH Input Reference power supply pin for the A/D and D/A converters. 
When the A/D and D/A converters are not in use, connect this 
pin to the system power supply.

VREFL Input Reference ground pin for the A/D and D/A converters. Make 
sure to connect this pin to the analog reference power supply (0 
V). When the A/D and D/A converters are not in use, connect 
this pin to the system power supply (0 V).

I/O ports P00 to P03, P05, P07 I/O 6-bit input/output pins.

P10 to P17 I/O 8-bit input/output pins.

P20 to P27 I/O 8-bit input/output pins.

P30 to P34 I/O 5-bit input/output pins.

P35 Input 1-bit input pin.

P40 to P47 I/O 8-bit input/output pins.

P50 to P52, P54 to P57 I/O 7-bit input/output pins.

P53 Input 1-bit input pin.

P60 to P67 I/O 8-bit input/output pins.

P70 to P77 I/O 8-bit input/output pins.

P80 to P85 I/O 6-bit input/output pins.

P90 to P97 I/O 8-bit input/output pins.

PA0 to PA7 I/O 8-bit input/output pins.

PB0 to PB7 I/O 8-bit input/output pins.

PC0 to PC7 I/O 8-bit input/output pins.

PD0 to PD7 I/O 8-bit input/output pins.

PE0 to PE7 I/O 8-bit input/output pins.

PF0 to PF4 I/O 5-bit input/output pins.

PG0 to PG7 I/O 8-bit input/output pins.

Table 1.9 Pin Functions (7 / 7)

Classifications Pin Name I/O Description
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2. CPU
The RX CPU has sixteen general-purpose registers, nine control registers, and one accumulator used for DSP 

instructions.

Figure 2.1   Register Set of the CPU

Note: * 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.
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4. I/O Registers

Table 4.1 List of I/O Registers (Address Order) (1 / 36)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access
Size

Number of 
Access Cycles

0008 0000h SYSTEM Mode monitor register MDMONR 16 16 3 ICLK

0008 0002h SYSTEM Mode status register MDSR 16 16 3 ICLK

0008 0006h SYSTEM System control register 0 SYSCR0 16 16 3 ICLK

0008 0008h SYSTEM System control register 1 SYSCR1 16 16 3 ICLK

0008 000Ch SYSTEM Standby control register SBYCR 16 16 3 ICLK

0008 0010h SYSTEM Module stop control register A MSTPCRA 32 32 3 ICLK

0008 0014h SYSTEM Module stop control register B MSTPCRB 32 32 3 ICLK

0008 0018h SYSTEM Module stop control register C MSTPCRC 32 32 3 ICLK

0008 0020h SYSTEM System clock control register SCKCR 32 32 3 ICLK

0008 0030h SYSTEM External bus clock control register BCKCR 8 8 3 ICLK

0008 0040h SYSTEM Oscillation stop detection control register OSTDCR 16 16 3 ICLK

0008 1300h BSC Bus error status clear register BERCLR 8 8 2 ICLK

0008 1304h BSC Bus error monitoring enable register BEREN 8 8 2 ICLK

0008 1308h BSC Bus error status register 1 BERSR1 8 8 2 ICLK

0008 130Ah BSC Bus error status register 2 BERSR2 16 16 2 ICLK

0008 2000h DMAC0 DMA source address register DMSAR 32 32 2 ICLK

0008 2004h DMAC0 DMA destination address register DMDAR 32 32 2 ICLK

0008 2008h DMAC0 DMA transfer count register DMCRA 32 32 2 ICLK

0008 200Ch DMAC0 DMA block transfer count register DMCRB 16 16 2 ICLK

0008 2010h DMAC0 DMA transfer mode register DMTMD 16 16 2 ICLK

0008 2013h DMAC0 DMA interrupt setting register DMINT 8 8 2 ICLK

0008 2014h DMAC0 DMA address mode register DMAMD 16 16 2 ICLK

0008 2018h DMAC0 DMA offset register DMOFR 32 32 2 ICLK

0008 201Ch DMAC0 MA transfer enable register DMCNT 8 8 2 ICLK

0008 201Dh DMAC0 DMA software start register DMREQ 8 8 2 ICLK

0008 201Eh DMAC0 DMA status register DMSTS 8 8 2 ICLK

0008 201Fh DMAC0 DMA activation source flag control 
register

DMCSL 8 8 2 ICLK

0008 2040h DMAC1 DMA source address register DMSAR 32 32 2 ICLK

0008 2044h DMAC1 DMA destination address register DMDAR 32 32 2 ICLK

0008 2048h DMAC1 DMA transfer count register DMCRA 32 32 2 ICLK

0008 204Ch DMAC1 DMA block transfer count register DMCRB 16 16 2 ICLK

0008 2050h DMAC1 DMA transfer mode register DMTMD 16 16 2 ICLK

0008 2053h DMAC1 DMA interrupt setting register DMINT 8 8 2 ICLK

0008 2054h DMAC1 DMA address mode register DMAMD 16 16 2 ICLK

0008 205Ch DMAC1 MA transfer enable register DMCNT 8 8 2 ICLK

0008 205Dh DMAC1 DMA software start register DMREQ 8 8 2 ICLK

0008 205Eh DMAC1 DMA status register DMSTS 8 8 2 ICLK

0008 205Fh DMAC1 DMA activation source flag control 
register

DMCSL 8 8 2 ICLK

0008 2080h DMAC2 DMA source address register DMSAR 32 32 2 ICLK

0008 2084h DMAC2 DMA destination address register DMDAR 32 32 2 ICLK

0008 2088h DMAC2 DMA transfer count register DMCRA 32 32 2 ICLK
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0008 208Ch DMAC2 DMA block transfer count register DMCRB 16 16 2 ICLK

0008 2090h DMAC2 DMA transfer mode register DMTMD 16 16 2 ICLK

0008 2093h DMAC2 DMA interrupt setting register DMINT 8 8 2 ICLK

0008 2094h DMAC2 DMA address mode register DMAMD 16 16 2 ICLK

0008 209Ch DMAC2 DMA transfer enable register DMCNT 8 8 2 ICLK

0008 209Dh DMAC2 DMA software start register DMREQ 8 8 2 ICLK

0008 209Eh DMAC2 DMA status register DMSTS 8 8 2 ICLK

0008 209Fh DMAC2 DMA activation source flag control 
register

DMCSL 8 8 2 ICLK

0008 20C0h DMAC3 DMA source address register DMSAR 32 32 2 ICLK

0008 20C4h DMAC3 DMA destination address register DMDAR 32 32 2 ICLK

0008 20C8h DMAC3 DMA transfer count register DMCRA 32 32 2 ICLK

0008 20CCh DMAC3 DMA block transfer count register DMCRB 16 16 2 ICLK

0008 20D0h DMAC3 DMA transfer mode register DMTMD 16 16 2 ICLK

0008 20D3h DMAC3 DMA interrupt setting register DMINT 8 8 2 ICLK

0008 20D4h DMAC3 DMA address mode register DMAMD 16 16 2 ICLK

0008 20DCh DMAC3 DMA transfer enable register DMCNT 8 8 2 ICLK

0008 20DDh DMAC3 DMA software start register DMREQ 8 8 2 ICLK

0008 20DEh DMAC3 DMA status register DMSTS 8 8 2 ICLK

0008 20DFh DMAC3 DMA activation source flag control 
register

DMCSL 8 8 2 ICLK

0008 2200h DMAC DMACA start register DMAST 8 8 2 ICLK

0008 2400h DTC DTC control register DTCCR 8 8 2 ICLK

0008 2404h DTC DTC vector base register DTCVBR 32 32 2 ICLK

0008 2408h DTC DTC address mode register DTCADMOD 8 8 2 ICLK

0008 240Ch DTC DTC module start register DTCST 8 8 2 ICLK

0008 240Eh DTC DTC status register DTCSTS 16 16 2 ICLK

0008 2800h EXDMAC0 EXDMA source address register EDMSAR 32 32 1 to 2 BCLK*8

0008 2804h EXDMAC0 EXDMA destination address register EDMDAR 32 32 1 to 2 BCLK*8

0008 2808h EXDMAC0 EXDMA transfer count register EDMCRA 32 32 1 to 2 BCLK*8

0008 280Ch EXDMAC0 EXDMA block transfer count register EDMCRB 16 16 1 to 2 BCLK*8

0008 2810h EXDMAC0 EXDMA transfer mode register EDMTMD 16 16 1 to 2 BCLK*8

0008 2812h EXDMAC0 EXDMA output setting register EDMOMD 8 8 1 to 2 BCLK*8

0008 2813h EXDMAC0 EXDMA interrupt setting register EDMINT 8 8 1 to 2 BCLK*8

0008 2814h EXDMAC0 EXDMA address mode register EDMAMD 32 32 1 to 2 BCLK*8

0008 2818h EXDMAC0 EXDMA output setting register EDMOFR 32 32 1 to 2 BCLK*8

0008 281Ch EXDMAC0 EXDMA transfer enable register EDMCNT 8 8 1 to 2 BCLK*8

0008 281Dh EXDMAC0 EXDMA software start register EDMREQ 8 8 1 to 2 BCLK*8

0008 281Eh EXDMAC0 EXDMA status register EDMSTS 8 8 1 to 2 BCLK*8

0008 2820h EXDMAC0 EXDMA external request sense mode 
register

EDMRMD 8 8 1 to 2 BCLK*8

0008 2821h EXDMAC0 EXDMA external request flag register EDMERF 8 8 1 to 2 BCLK*8

0008 2822h EXDMAC0 EXDMA peripheral request flag register EDMPRF 8 8 1 to 2 BCLK*8

0008 2840h EXDMAC1 EXDMA source address register EDMSAR 32 32 1 to 2 BCLK*8

0008 2844h EXDMAC1 EXDMA destination address register EDMDAR 32 32 1 to 2 BCLK*8

0008 2848h EXDMAC1 EXDMA transfer count register EDMCRA 32 32 1 to 2 BCLK*8

Table 4.1 List of I/O Registers (Address Order) (2 / 36)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access
Size

Number of 
Access Cycles
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0008 8053h AD0 A/D sampling state register ADSSTR 8 8 2 to 3 PCLK*8

0008 805Fh AD0 A/D self-diagnostic register ADDIAGR 8 8 2 to 3 PCLK*8

0008 8060h AD1 A/D data register A ADDRA 16 16 2 to 3 PCLK*8

0008 8062h AD1 A/D data register B ADDRB 16 16 2 to 3 PCLK*8

0008 8064h AD1 A/D data register C ADDRC 16 16 2 to 3 PCLK*8

0008 8066h AD1 A/D data register D ADDRD 16 16 2 to 3 PCLK*8

0008 8070h AD1 A/D control/status register ADCSR 8 8 2 to 3 PCLK*8

0008 8071h AD1 A/D control register ADCR 8 8 2 to 3 PCLK*8

0008 8072h AD1 ADDRn format select register ADDPR 8 8 2 to 3 PCLK*8

0008 8073h AD1 A/D sampling state register ADSSTR 8 8 2 to 3 PCLK*8

0008 807Fh AD1 A/D self-diagnostic register ADDIAGR 8 8 2 to 3 PCLK*8

0008 80C0h DA D/A data register 0 DADR0 16 16 2 to 3 PCLK*8

0008 80C2h DA D/A data register 1 DADR1 16 16 2 to 3 PCLK*8

0008 80C4h DA D/A control register DACR 8 8 2 to 3 PCLK*8

0008 80C5h DA DADRm format select register DADPR 8 8 2 to 3 PCLK*8

0008 81E6h PPG0 PPG output control register PCR 8 8 2 to 3 PCLK*8

0008 81E7h PPG0 PPG output mode register PMR 8 8 2 to 3 PCLK*8

0008 81E8h PPG0 Next data enable register H NDERH 8 8 2 to 3 PCLK*8

0008 81E9h PPG0 Next data enable register L NDERL 8 8 2 to 3 PCLK*8

0008 81EAh PPG0 Output data register H PODRH 8 8 2 to 3 PCLK*8

0008 81EBh PPG0 Output data register L PODRL 8 8 2 to 3 PCLK*8

0008 81ECh*1 PPG0 Next data register H NDRH 8 8 2 to 3 PCLK*8

0008 81EDh*2 PPG0 Next data register L NDRL 8 8 2 to 3 PCLK*8

0008 81EEh*1 PPG0 Next data register H2 NDRH2 8 8 2 to 3 PCLK*8

0008 81EFh*2 PPG0 Next data register L2 NDRL2 8 8 2 to 3 PCLK*8

0008 81F0h PPG1 PPG trigger select register PTRSLR 8 8 2 to 3 PCLK*8

0008 81F6h PPG1 PPG output control register PCR 8 8 2 to 3 PCLK*8

0008 81F7h PPG1 PPG output mode register PMR 8 8 2 to 3 PCLK*8

0008 81F8h PPG1 Next data enable register H NDERH 8 8 2 to 3 PCLK*8

0008 81F9h PPG1 Next data enable register L NDERL 8 8 2 to 3 PCLK*8

0008 81FAh PPG1 Output data register H PODRH 8 8 2 to 3 PCLK*8

0008 81FBh PPG1 Output data register L PODRL 8 8 2 to 3 PCLK*8

0008 81FCh*3 PPG1 Next data register H NDRH 8 8 2 to 3 PCLK*8

0008 81FDh*4 PPG1 Next data register L NDRL 8 8 2 to 3 PCLK*8

0008 81FEh*3 PPG1 Next data register H2 NDRH2 8 8 2 to 3 PCLK*8

0008 81FFh*4 PPG1 Next data register L2 NDRL2 8 8 2 to 3 PCLK*8

0008 8200h TMR0 Timer control register TCR 8 8 2 to 3 PCLK*8

0008 8201h TMR1 Timer control register TCR 8 8 2 to 3 PCLK*8

0008 8202h TMR0 Timer control/status register TCSR 8 8 2 to 3 PCLK*8

0008 8203h TMR1 Timer control/status register TCSR 8 8 2 to 3 PCLK*8

0008 8204h TMR0 Time constant register A TCORA 8 8 2 to 3 PCLK*8

0008 8205h TMR1 Time constant register A TCORA 8 8 2 to 3 PCLK*8

0008 8206h TMR0 Time constant register B TCORB 8 8 2 to 3 PCLK*8

0008 8207h TMR1 Time constant register B TCORB 8 8 2 to 3 PCLK*8

0008 8208h TMR0 Timer counter TCNT 8 8 2 to 3 PCLK*8
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0008 8310h RIIC0 I2C bus bit rate low-level register ICBRL 8 8 2 to 3 PCLK*8

0008 8311h RIIC0 I2C bus bit rate high-level register ICBRH 8 8 2 to 3 PCLK*8

0008 8312h RIIC0 I2C bus transmit data register ICDRT 8 8 2 to 3 PCLK*8

0008 8313h RIIC0 I2C bus receive data register ICDRR 8 8 2 to 3 PCLK*8

0008 8320h RIIC1 I2C bus control register 1 ICCR1 8 8 2 to 3 PCLK*8

0008 8321h RIIC1 I2C bus control register 2 ICCR2 8 8 2 to 3 PCLK*8

0008 8322h RIIC1 I2C bus mode register 1 ICMR1 8 8 2 to 3 PCLK*8

0008 8323h RIIC1 I2C bus mode register 2 ICMR2 8 8 2 to 3 PCLK*8

0008 8324h RIIC1 I2C bus mode register 3 ICMR3 8 8 2 to 3 PCLK*8

0008 8325h RIIC1 I2C bus function enable register ICFER 8 8 2 to 3 PCLK*8

0008 8326h RIIC1 I2C bus status enable register ICSER 8 8 2 to 3 PCLK*8

0008 8327h RIIC1 I2C bus interrupt enable register ICIER 8 8 2 to 3 PCLK*8

0008 8328h RIIC1 I2C bus status register 1 ICSR1 8 8 2 to 3 PCLK*8

0008 8329h RIIC1 I2C bus status register 2 ICSR2 8 8 2 to 3 PCLK*8

0008 832Ah RIIC1 Slave address register L0 SARL0 8 8 2 to 3 PCLK*8

0008 832Ah RIIC1 Timeout internal counter TMOCNT 16 16 2 to 3 PCLK*8

0008 832Ah RIIC1 Timeout internal counter L TMOCNTL 8 8 2 to 3 PCLK*8

0008 832Bh RIIC1 Slave address register U0 SARU0 8 8 2 to 3 PCLK*8

0008 832Bh RIIC1 Timeout internal counter U TMOCNTU 8 2 to 3 PCLK*8

0008 832Ch RIIC1 Slave address register L1 SARL1 8 8 2 to 3 PCLK*8

0008 832Dh RIIC1 Slave address register U1 SARU1 8 8 2 to 3 PCLK*8

0008 832Eh RIIC1 Slave address register L2 SARL2 8 8 2 to 3 PCLK*8

0008 832Fh RIIC1 Slave address register U2 SARU2 8 8 2 to 3 PCLK*8

0008 8330h RIIC1 I2C bus bit rate low-level register ICBRL 8 8 2 to 3 PCLK*8

0008 8331h RIIC1 I2C bus bit rate high-level register ICBRH 8 8 2 to 3 PCLK*8

0008 8332h RIIC1 I2C bus transmit data register ICDRT 8 8 2 to 3 PCLK*8

0008 8333h RIIC1 I2C bus receive data register ICDRR 8 8 2 to 3 PCLK*8

0008 8380h RSPI0 RSPI control register SPCR 8 8 2 to 3 PCLK*8

0008 8381h RSPI0 RSPI slave select polarity register SSLP 8 8 2 to 3 PCLK*8

0008 8382h RSPI0 RSPI pin control register SPPCR 8 8 2 to 3 PCLK*8

0008 8383h RSPI0 RSPI status register SPSR 8 8 2 to 3 PCLK*8

0008 8384h RSPI0 RSPI data register SPDR 32 16, 32 2 to 3 PCLK*8

0008 8388h RSPI0 RSPI sequence control register SPSCR 8 8 2 to 3 PCLK*8

0008 8389h RSPI0 RSPI sequence status register SPSSR 8 8 2 to 3 PCLK*8

0008 838Ah RSPI0 RSPI bit rate register SPBR 8 8 2 to 3 PCLK*8

0008 838Bh RSPI0 RSPI data control register SPDCR 8 8 2 to 3 PCLK*8

0008 838Ch RSPI0 RSPI clock delay register SPCKD 8 8 2 to 3 PCLK*8

0008 838Dh RSPI0 RSPI slave select negation delay register SSLND 8 8 2 to 3 PCLK*8

0008 838Eh RSPI0 RSPI next-access delay register SPND 8 8 2 to 3 PCLK*8

0008 838Fh RSPI0 RSPI control register 2 SPCR2 8 8 2 to 3 PCLK*8

0008 8390h RSPI0 RSPI command register 0 SPCMD0 16 16 2 to 3 PCLK*8

0008 8392h RSPI0 RSPI command register 1 SPCMD1 16 16 2 to 3 PCLK*8

0008 8394h RSPI0 RSPI command register 2 SPCMD2 16 16 2 to 3 PCLK*8

0008 8396h RSPI0 RSPI command register 3 SPCMD3 16 16 2 to 3 PCLK*8

0008 8398h RSPI0 RSPI command register 4 SPCMD4 16 16 2 to 3 PCLK*8
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0008 8A4Ah MTU10 Timer A/D converter start request cycle 
set buffer register B

TADCOBRB 16 16 2 to 3 PCLK*8

0008 8A60h MTUB Timer waveform control register TWCR 8 8 2 to 3 PCLK*8

0008 8A80h MTUB Timer start register TSTR 8 8 2 to 3 PCLK*8

0008 8A81h MTUB MTUB Timer synchronous register TSYR 8 8 2 to 3 PCLK*8

0008 8A84h MTUB MTUB Timer read/write enable register TRWER 8 8 2 to 3 PCLK*8

0008 8B00h MTU6 Timer control register TCR 8 8 2 to 3 PCLK*8

0008 8B01h MTU6 Timer mode register TMDR 8 8 2 to 3 PCLK*8

0008 8B02h MTU6 Timer I/O control register H TIORH 8 8 2 to 3 PCLK*8

0008 8B03h MTU6 Timer I/O control register L TIORL 8 8 2 to 3 PCLK*8

0008 8B04h MTU6 Timer interrupt enable register TIER 8 8 2 to 3 PCLK*8

0008 8B05h MTU6 Timer status register TSR 8 8 2 to 3 PCLK*8

0008 8B06h MTU6 Timer counter TCNT 16 16 2 to 3 PCLK*8

0008 8B08h MTU6 Timer general register A TGRA 16 16 2 to 3 PCLK*8

0008 8B0Ah MTU6 Timer general register B TGRB 16 16 2 to 3 PCLK*8

0008 8B0Ch MTU6 Timer general register C TGRC 16 16 2 to 3 PCLK*8

0008 8B0Eh MTU6 Timer general register D TGRD 16 16 2 to 3 PCLK*8

0008 8B20h MTU6 Timer general register E TGRE 16 16 2 to 3 PCLK*8

0008 8B22h MTU6 Timer general register F TGRF 16 16 2 to 3 PCLK*8

0008 8B24h MTU6 Timer interrupt enable register 2 TIER2 8 8 2 to 3 PCLK*8

0008 8B26h MTU6 Timer buffer operation transfer mode 
register

TBTM 8 8 2 to 3 PCLK*8

0008 8B80h MTU7 Timer control register TCR 8 8 2 to 3 PCLK*8

0008 8B81h MTU7 Timer mode register TMDR 8 8 2 to 3 PCLK*8

0008 8B82h MTU7 Timer I/O control register TIOR 8 8 2 to 3 PCLK*8

0008 8B84h MTU7 Timer interrupt enable register TIER 8 8 2 to 3 PCLK*8

0008 8B85h MTU7 Timer status register TSR 8 8 2 to 3 PCLK*8

0008 8B86h MTU7 Timer counter TCNT 16 16 2 to 3 PCLK*8

0008 8B88h MTU7 Timer general register A TGRA 16 16 2 to 3 PCLK*8

0008 8B8Ah MTU7 Timer general register B TGRB 16 16 2 to 3 PCLK*8

0008 8B90h MTU7 Timer input capture control register TICCR 8 8 2 to 3 PCLK*8

0008 8C00h MTU8 Timer control register TCR 8 8 2 to 3 PCLK*8

0008 8C01h MTU8 Timer mode register TMDR 8 8 2 to 3 PCLK*8

0008 8C02h MTU8 Timer I/O control register TIOR 8 8 2 to 3 PCLK*8

0008 8C04h MTU8 Timer interrupt enable register TIER 8 8 2 to 3 PCLK*8

0008 8C05h MTU8 Timer status register TSR 8 8 2 to 3 PCLK*8

0008 8C06h MTU8 Timer counter TCNT 16 16 2 to 3 PCLK*8

0008 8C08h MTU8 Timer general register A TGRA 16 16 2 to 3 PCLK*8

0008 8C0Ah MTU8 Timer general register B TGRB 16 16 2 to 3 PCLK*8

0008 8C80h MTU11 Timer counter U TCNTU 16 16 2 to 3 PCLK*8

0008 8C82h MTU11 Timer general register U TGRU 16 16 2 to 3 PCLK*8

0008 8C84h MTU11 Timer control register U TCRU 8 8 2 to 3 PCLK*8

0008 8C86h MTU11 Timer I/O control register U TIORU 8 8 2 to 3 PCLK*8

0008 8C90h MTU11 Timer counter V TCNTV 16 16 2 to 3 PCLK*8

0008 8C92h MTU11 Timer general register V TGRV 16 16 2 to 3 PCLK*8
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0008 C28Ah SYSTEM Sub-clock oscillator control register SUBOSCCR 8 8 4 to 5 PCLK*8

0008 C28Ch SYSTEM Key code register for voltage detection 
control register

LVDKEYR 8 8 4 to 5 PCLK*8

0008 C28Dh SYSTEM Voltage detection control register LVDCR 8 8 4 to 5 PCLK*8

0008 C290h SYSTEM Deep standby backup register 0 DPSBKR0 8 8 4 to 5 PCLK*8

0008 C291h SYSTEM Deep standby backup register 1 DPSBKR1 8 8 4 to 5 PCLK*8

0008 C292h SYSTEM Deep standby backup register 2 DPSBKR2 8 8 4 to 5 PCLK*8

0008 C293h SYSTEM Deep standby backup register 3 DPSBKR3 8 8 4 to 5 PCLK*8

0008 C294h SYSTEM Deep standby backup register 4 DPSBKR4 8 8 4 to 5 PCLK*8

0008 C295h SYSTEM Deep standby backup register 5 DPSBKR5 8 8 4 to 5 PCLK*8

0008 C296h SYSTEM Deep standby backup register 6 DPSBKR6 8 8 4 to 5 PCLK*8

0008 C297h SYSTEM Deep standby backup register 7 DPSBKR7 8 8 4 to 5 PCLK*8

0008 C298h SYSTEM Deep standby backup register 8 DPSBKR8 8 8 4 to 5 PCLK*8

0008 C299h SYSTEM Deep standby backup register 9 DPSBKR9 8 8 4 to 5 PCLK*8

0008 C29Ah SYSTEM Deep standby backup register 10 DPSBKR10 8 8 4 to 5 PCLK*8

0008 C29Bh SYSTEM Deep standby backup register 11 DPSBKR11 8 8 4 to 5 PCLK*8

0008 C29Ch SYSTEM Deep standby backup register 12 DPSBKR12 8 8 4 to 5 PCLK*8

0008 C29Dh SYSTEM Deep standby backup register 13 DPSBKR13 8 8 4 to 5 PCLK*8

0008 C29Eh SYSTEM Deep standby backup register 14 DPSBKR14 8 8 4 to 5 PCLK*8

0008 C29Fh SYSTEM Deep standby backup register 15 DPSBKR15 8 8 4 to 5 PCLK*8

0008 C2A0h SYSTEM Deep standby backup register 16 DPSBKR16 8 8 4 to 5 PCLK*8

0008 C2A1h SYSTEM Deep standby backup register 17 DPSBKR17 8 8 4 to 5 PCLK*8

0008 C2A2h SYSTEM Deep standby backup register 18 DPSBKR18 8 8 4 to 5 PCLK*8

0008 C2A3h SYSTEM Deep standby backup register 19 DPSBKR19 8 8 4 to 5 PCLK*8

0008 C2A4h SYSTEM Deep standby backup register 20 DPSBKR20 8 8 4 to 5 PCLK*8

0008 C2A5h SYSTEM Deep standby backup register 21 DPSBKR21 8 8 4 to 5 PCLK*8

0008 C2A6h SYSTEM Deep standby backup register 22 DPSBKR22 8 8 4 to 5 PCLK*8

0008 C2A7h SYSTEM Deep standby backup register 23 DPSBKR23 8 8 4 to 5 PCLK*8

0008 C2A8h SYSTEM Deep standby backup register 24 DPSBKR24 8 8 4 to 5 PCLK*8

0008 C2A9h SYSTEM Deep standby backup register 25 DPSBKR25 8 8 4 to 5 PCLK*8

0008 C2AAh SYSTEM Deep standby backup register 26 DPSBKR26 8 8 4 to 5 PCLK*8

0008 C2ABh SYSTEM Deep standby backup register 27 DPSBKR27 8 8 4 to 5 PCLK*8

0008 C2ACh SYSTEM Deep standby backup register 28 DPSBKR28 8 8 4 to 5 PCLK*8

0008 C2ADh SYSTEM Deep standby backup register 29 DPSBKR29 8 8 4 to 5 PCLK*8

0008 C2AEh SYSTEM Deep standby backup register 30 DPSBKR30 8 8 4 to 5 PCLK*8

0008 C2AFh SYSTEM Deep standby backup register 31 DPSBKR31 8 8 4 to 5 PCLK*8

0008 C400h RTC 64-Hz counter R64CNT 8 8 2 to 3 PCLK*8

0008 C402h RTC Second counter RSECCNT 8 8 2 to 3 PCLK*8

0008 C404h RTC Minute counter RMINCNT 8 8 2 to 3 PCLK*8

0008 C406h RTC Hour counter RHRCNT 8 8 2 to 3 PCLK*8

0008 C408h RTC Day-of-week counter RWKCNT 8 8 2 to 3 PCLK*8

0008 C40Ah RTC Date counter RDAYCNT 8 8 2 to 3 PCLK*8

0008 C40Ch RTC Month counter RMONCNT 8 8 2 to 3 PCLK*8

0008 C40Eh RTC Year counter RYRCNT 16 16 2 to 3 PCLK*8

0008 C410h RTC Second alarm register RSECAR 8 8 2 to 3 PCLK*8
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5.3.2 Control Signal Timing

Note 1. Both the time and the number of cycles should satisfy the specifications.
Note 2. This is to specify the FCU reset.
Note 3. tIcyc: ICLK cycles

Figure 5.7   Reset Input Timing

Figure 5.8   NMI Interrupt Input Timing

Figure 5.9   IRQ Interrupt Input Timing

Table 5.9 Control Signal Timing
Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 to 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL = VSS_USB = 0 V
Ta = -40 to +85C

Item Symbol Min. Max. Unit Test Conditions

RES# pulse width 
(except for programming or erasure of the ROM or data-flash memory 
or blank checking of the data-flash memory)

tRESW
*1 20 — tIcyc

*3 Figure 5.7

1.5 — µs

Internal reset time*2 tRESW2 35 — µs

NMI pulse width tNMIW 200 — ns Figure 5.8

IRQ pulse width tIRQW 200 — ns Figure 5.9

RES#

tRESW

NMI

tNMIW

IRQ

tIRQW
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Figure 5.10   External Bus Timing/Normal Read Cycle (Bus Clock Synchronized)
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Figure 5.11   External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)
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Figure 5.17   SDRAM Space Multiple Read Bus Timing
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Figure 5.35   SCI Input/Output Timing: Clock Synchronous Mode

Figure 5.36   A/D Converter External Trigger Input Timing

Figure 5.37   CAN Input/Output Timing
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Figure 5.51   MII Transmission Timing (Normal Operation)

Figure 5.52   MII Transmission Timing (Conflict Occurrence)

Figure 5.53   MII Reception Timing (Normal Operation)
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Appendix 1. Package Dimensions
Information on the latest version of the package dimensions or mountings has been displayed in "Packages" on Renesas 

Electronics Corp website.

Figure A    176-Pin LFBGA (PLBG0176GA-A) Package Dimensions
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