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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 RX

Core Size 32-Bit Single-Core

Speed 32MHz

Connectivity I²C, LINbus, SCI, SPI

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 38

Program Memory Size 128KB (128K x 8)

Program Memory Type FLASH

EEPROM Size 8K x 8

RAM Size 16K x 8

Voltage - Supply (Vcc/Vdd) 1.8V ~ 5.5V

Data Converters A/D 10x12b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 48-LQFP

Supplier Device Package 48-LFQFP (7x7)

Purchase URL https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f51305adfl-30

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/r5f51305adfl-30-4396506
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


R01DS0273EJ0200 Rev.2.00 Page 9 of 134
Sep 01, 2017

RX130 Group 1. Overview

1.3 Block Diagram
Figure 1.2 shows a block diagram.

Figure 1.2 Block Diagram
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ICUb: Interrupt controller
DTCa: Data transfer controller
IWDTa: Independent watchdog timer
ELC: Event link controller
CRC: CRC (cyclic redundancy check) calculator
SCIg/SCIh: Serial communications interface
RSPIa: Serial peripheral interface
RIICa: I2C bus interface
REMC: Remote control signal receiver

MTU2a: Multi-function timer pulse unit 2
POE2a: Port output enable 2
CMT: Compare match timer
RTCc: Realtime clock
DOC: Data operation circuit
CAC: Clock frequency accuracy measurement circuit
CTSUa: Capacitive touch sensing unit
TMR: 8-bit timer
LPT: Low power timer
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Figure 1.4 Pin Assignments of the 80-Pin LFQFP
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Note: This figure indicates the power supply pins and I/O ports.
For the pin configuration, see the table “List of Pins and Pin Functions (80-Pin LFQFP)”.
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Table 1.6 List of Pins and Pin Functions (80-Pin LFQFP) (1/2)
Pin 
No.

Power Supply, Clock, 
System Control I/O Port

Timers 
(MTU, TMR, POE)

Communications 
(SCIg, SCIh, RSPI, RIIC)

Touch 
sensing Others

1 P06*1

2 P03*1 DA0

3 P04*1

4 VCL

5 PJ1 MTIOC3A

6 MD FINED

7 XCIN

8 XCOUT

9 RES#

10 XTAL P37

11 VSS

12 EXTAL P36

13 VCC

14 P35 NMI

15 P34 MTIOC0A/TMCI3/POE2# SCK6 IRQ4

16 P32 MTIOC0C/TMO3 TXD6/SMOSI6/SSDA6 TS0 IRQ2/RTCOUT

17 P31 MTIOC4D/TMCI2 CTS1#/RTS1#/SS1# TS1 IRQ1

18 P30 MTIOC4B/TMRI3/POE8# RXD1/SMISO1/SSCL1 TS2 IRQ0

19 P27 MTIOC2B/TMCI3 SCK1 TS3

20 P26 MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1 TS4

21 P21 MTIOC1B/TMCI0

22 P20 MTIOC1A/TMRI0

23 (5V tolerant) P17 MTIOC3A/MTIOC3B/TMO1/
POE8#

SCK1/MISOA/SDA IRQ7

24 (5V tolerant) P16 MTIOC3C/MTIOC3D/TMO2 TXD1/SMOSI1/SSDA1/MOSIA/SCL IRQ6/RTCOUT/
ADTRG0#

25 P15 MTIOC0B/MTCLKB/TMCI2 RXD1/SMISO1/SSCL1 TS5 IRQ5

26 P14 MTIOC3A/MTCLKA/TMRI2 CTS1#/RTS1#/SS1# TS6 IRQ4

27 (5V tolerant) P13 MTIOC0B/TMO3 SDA IRQ3

28 (5V tolerant) P12 TMCI1 SCL IRQ2

29 PH3 TMCI0 TS7

30 PH2 TMRI0 TS8 IRQ1

31 PH1 TMO0 TS9 IRQ0

32 PH0 TS10 CACREF

33 P55 MTIOC4D/TMO3 TS11

34 P54 MTIOC4B/TMCI1 TS12

35 PC7 MTIOC3A/TMO2/MTCLKB MISOA TS13 CACREF

36 PC6 MTIOC3C/MTCLKA/TMCI2 MOSIA TS14

37 PC5 MTIOC3B/MTCLKD/TMRI2 RSPCKA TS15

38 PC4 MTIOC3D/MTCLKC/TMCI1/
POE0#

SCK5/SSLA0 TSCAP

39 PC3 MTIOC4D TXD5/SMOSI5/SSDA5 TS16

40 PC2 MTIOC4B RXD5/SMISO5/SSCL5/SSLA3 TS17

41 PB7/
PC1*2

MTIOC3B TS18

42 PB6/
PC0*2

MTIOC3D TS19

43 PB5 MTIOC2A/MTIOC1B/TMRI1/
POE1#

TS20

44 PB4 TS21

45 PB3 MTIOC0A/MTIOC4A/TMO0/
POE3#

SCK6 TS22

46 PB2 CTS6#/RTS6#/SS6# TS23

47 PB1 MTIOC0C/MTIOC4C/TMCI0 TXD6/SMOSI6/SSDA6 TS24 IRQ4/CMPOB1

48 VCC

49 PB0 MTIC5W RXD6/SMISO6/SSCL6/RSPCKA TS25
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2. CPU
Figure 2.1 shows the register set of the CPU.

Figure 2.1 Register Set of the CPU
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2.1 General-Purpose Registers (R0 to R15)
This CPU has 16 general-purpose registers (R0 to R15). R0 to R15 can be used as data registers or address registers.
R0, a general-purpose register, also functions as the stack pointer (SP). The stack pointer is switched to operate as the 
interrupt stack pointer (ISP) or user stack pointer (USP) by the value of the stack pointer select bit (U) in the processor 
status word (PSW).

2.2 Control Registers

(1) Interrupt Stack Pointer (ISP)/User Stack Pointer (USP)
The stack pointer (SP) can be either of two types, the interrupt stack pointer (ISP) or the user stack pointer (USP). 
Whether the stack pointer operates as the ISP or USP depends on the value of the stack pointer select bit (U) in the 
processor status word (PSW).
Set the ISP or USP to a multiple of 4, as this reduces the numbers of cycles required to execute interrupt sequences and 
instructions entailing stack manipulation.

(2) Interrupt Table Register (INTB)
The interrupt table register (INTB) specifies the address where the relocatable vector table starts.

(3) Program Counter (PC)
The program counter (PC) indicates the address of the instruction being executed.

(4) Processor Status Word (PSW)
The processor status word (PSW) indicates the results of instruction execution or the state of the CPU.

(5) Backup PC (BPC)
The backup PC (BPC) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the program counter (PC) are saved in the BPC register.

(6) Backup PSW (BPSW)
The backup PSW (BPSW) is provided to speed up response to interrupts. 
After a fast interrupt has been generated, the contents of the processor status word (PSW) are saved in the BPSW. The 
allocation of bits in the BPSW corresponds to that in the PSW.

(7) Fast Interrupt Vector Register (FINTV)
The fast interrupt vector register (FINTV) is provided to speed up response to interrupts.
The FINTV register specifies a branch destination address when a fast interrupt has been generated.

2.3 Register Associated with DSP Instructions

(1) Accumulator (ACC)
The accumulator (ACC) is a 64-bit register used for DSP instructions. The accumulator is also used for the multiply and 
multiply-and-accumulate instructions; EMUL, EMULU, MUL, and RMPA, in which case the prior value in the 
accumulator is modified by execution of the instruction.
Use the MVTACHI and MVTACLO instructions for writing to the accumulator. The MVTACHI and MVTACLO 
instructions write data to the higher-order 32 bits (bits 63 to 32) and the lower-order 32 bits (bits 31 to 0), respectively.
Use the MVFACHI and MVFACMI instructions for reading data from the accumulator. The MVFACHI and MVFACMI 
instructions read data from the higher-order 32 bits (bits 63 to 32) and the middle 32 bits (bits 47 to 16), respectively.
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0008 240Ch DTC DTC Module Start Register DTCST 8 8 2 ICLK

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

0008 7010h to 
0008 70FFh

ICU Interrupt Request Register 016 to 255 IRn 8 8 2 ICLK

0008 711Bh to 
0008 71FFh

ICU DTC Activation Enable Register 027 to 255 DTCERn 8 8 2 ICLK

0008 7202h to 
0008 721Fh

ICU Interrupt Request Enable Register 02 to 1F IERm 8 8 2 ICLK

0008 72E0h ICU Software Interrupt Activation Register SWINTR 8 8 2 ICLK

0008 72F0h ICU Fast Interrupt Set Register FIR 16 16 2 ICLK

0008 7300h to 
0008 73FFh

ICU Interrupt Source Priority Register 000 to 255 IPRn 8 8 2 ICLK

0008 7500h to 
0008 7507h

ICU IRQ Control Register 0 to 7 IRQCRi 8 8 2 ICLK

0008 7510h ICU IRQ Pin Digital Filter Enable Register 0 IRQFLTE0 8 8 2 ICLK

0008 7514h ICU IRQ Pin Digital Filter Setting Register 0 IRQFLTC0 16 16 2 ICLK

0008 7580h ICU Non-Maskable Interrupt Status Register NMISR 8 8 2 ICLK

0008 7581h ICU Non-Maskable Interrupt Enable Register NMIER 8 8 2 ICLK

0008 7582h ICU Non-Maskable Interrupt Status Clear Register NMICLR 8 8 2 ICLK

0008 7583h ICU NMI Pin Interrupt Control Register NMICR 8 8 2 ICLK

0008 7590h ICU NMI Pin Digital Filter Enable Register NMIFLTE 8 8 2 ICLK

0008 7594h ICU NMI Pin Digital Filter Setting Register NMIFLTC 8 8 2 ICLK

0008 8000h CMT Compare Match Timer Start Register 0 CMSTR0 16 16 2 or 3 PCLKB

0008 8002h CMT0 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB

0008 8004h CMT0 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB

0008 8006h CMT0 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB

0008 8008h CMT1 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB

0008 800Ah CMT1 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB

0008 800Ch CMT1 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB

0008 8030h IWDT IWDT Refresh Register IWDTRR 8 8 2 or 3 PCLKB

0008 8032h IWDT IWDT Control Register IWDTCR 16 16 2 or 3 PCLKB

0008 8034h IWDT IWDT Status Register IWDTSR 16 16 2 or 3 PCLKB

0008 8036h IWDT IWDT Reset Control Register IWDTRCR 8 8 2 or 3 PCLKB

0008 8038h IWDT IWDT Count Stop Control Register IWDTCSTPR 8 8 2 or 3 PCLKB

0008 80C0h DA D/A Data Register 0 DADR0 16 16 2 or 3 PCLKB

0008 80C2h DA D/A Data Register 1 DADR1 16 16 2 or 3 PCLKB

0008 80C4h DA D/A Control Register DACR 8 8 2 or 3 PCLKB

0008 80C5h DA DADRm Format Select Register DADPR 8 8 2 or 3 PCLKB

0008 80C6h DA D/A A/D Synchronous Start Control Register DAADSCR 8 8 2 or 3 PCLKB

0008 8200h TMR0 Timer Control Register TCR 8 8 2 or 3 PCLKB

0008 8201h TMR1 Timer Control Register TCR 8 8 2 or 3 PCLKB

0008 8202h TMR0 Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB

0008 8203h TMR1 Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB

0008 8204h TMR0 Time Constant Register A TCORA 8 8 2 or 3 PCLKB

0008 8204h TMR01 Time Constant Register A TCORA 16 16 2 or 3 PCLKB

0008 8205h TMR1 Time Constant Register A TCORA 8 8 2 or 3 PCLKB

0008 8206h TMR0 Time Constant Register B TCORB 8 8 2 or 3 PCLKB

0008 8206h TMR01 Time Constant Register B TCORB 16 16 2 or 3 PCLKB

0008 8207h TMR1 Time Constant Register B TCORB 8 8 2 or 3 PCLKB

0008 8208h TMR0 Timer Counter TCNT 8 8 2 or 3 PCLKB

0008 8208h TMR01 Timer Counter TCNT 16 16 2 or 3 PCLKB

0008 8209h TMR1 Timer Counter TCNT 8 8 2 or 3 PCLKB

0008 820Ah TMR0 Timer Counter Control Register TCCR 8 8 2 or 3 PCLKB

0008 820Ah TMR01 Timer Counter Control Register TCCR 16 16 2 or 3 PCLKB

Table 4.1 List of I/O Registers (Address Order) (2 / 18)

Address
Module 
Symbol Register Name Register Symbol

Number 
of Bits

Access 
Size Number of Access Cycles
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0008 820Bh TMR1 Timer Counter Control Register TCCR 8 8 2 or 3 PCLKB

0008 820Ch TMR0 Timer Counter Start Register TCSTR 8 8 2 or 3 PCLKB

0008 8210h TMR2 Timer Control Register TCR 8 8 2 or 3 PCLKB

0008 8211h TMR3 Timer Control Register TCR 8 8 2 or 3 PCLKB

0008 8212h TMR2 Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB

0008 8213h TMR3 Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB

0008 8214h TMR2 Time Constant Register A TCORA 8 8 2 or 3 PCLKB

0008 8214h TMR23 Time Constant Register A TCORA 16 16 2 or 3 PCLKB

0008 8215h TMR3 Time Constant Register A TCORA 8 8 2 or 3 PCLKB

0008 8216h TMR2 Time Constant Register B TCORB 8 8 2 or 3 PCLKB

0008 8216h TMR23 Time Constant Register B TCORB 16 16 2 or 3 PCLKB

0008 8217h TMR3 Time Constant Register B TCORB 8 8 2 or 3 PCLKB

0008 8218h TMR2 Timer Counter TCNT 8 8 2 or 3 PCLKB

0008 8218h TMR23 Timer Counter TCNT 16 16 2 or 3 PCLKB

0008 8219h TMR3 Timer Counter TCNT 8 8 2 or 3 PCLKB

0008 821Ah TMR2 Timer Counter Control Register TCCR 8 8 2 or 3 PCLKB

0008 821Ah TMR23 Timer Counter Control Register TCCR 16 16 2 or 3 PCLKB

0008 821Bh TMR3 Timer Counter Control Register TCCR 8 8 2 or 3 PCLKB

0008 821Ch TMR2 Timer Counter Start Register TCSTR 8 8 2 or 3 PCLKB

0008 8280h CRC CRC Control Register CRCCR 8 8 2 or 3 PCLKB

0008 8281h CRC CRC Data Input Register CRCDIR 8 8 2 or 3 PCLKB

0008 8282h CRC CRC Data Output Register CRCDOR 16 16 2 or 3 PCLKB

0008 8300h RIIC0 I2C Bus Control Register 1 ICCR1 8 8 2 or 3 PCLKB

0008 8301h RIIC0 I2C Bus Control Register 2 ICCR2 8 8 2 or 3 PCLKB

0008 8302h RIIC0 I2C Bus Mode Register 1 ICMR1 8 8 2 or 3 PCLKB

0008 8303h RIIC0 I2C Bus Mode Register 2 ICMR2 8 8 2 or 3 PCLKB

0008 8304h RIIC0 I2C Bus Mode Register 3 ICMR3 8 8 2 or 3 PCLKB

0008 8305h RIIC0 I2C Bus Function Enable Register ICFER 8 8 2 or 3 PCLKB

0008 8306h RIIC0 I2C Bus Status Enable Register ICSER 8 8 2 or 3 PCLKB

0008 8307h RIIC0 I2C Bus Interrupt Enable Register ICIER 8 8 2 or 3 PCLKB

0008 8308h RIIC0 I2C Bus Status Register 1 ICSR1 8 8 2 or 3 PCLKB

0008 8309h RIIC0 I2C Bus Status Register 2 ICSR2 8 8 2 or 3 PCLKB

0008 830Ah RIIC0 Slave Address Register L0 SARL0 8 8 2 or 3 PCLKB

0008 830Bh RIIC0 Slave Address Register U0 SARU0 8 8 2 or 3 PCLKB

0008 830Ch RIIC0 Slave Address Register L1 SARL1 8 8 2 or 3 PCLKB

0008 830Dh RIIC0 Slave Address Register U1 SARU1 8 8 2 or 3 PCLKB

0008 830Eh RIIC0 Slave Address Register L2 SARL2 8 8 2 or 3 PCLKB

0008 830Fh RIIC0 Slave Address Register U2 SARU2 8 8 2 or 3 PCLKB

0008 8310h RIIC0 I2C Bus Bit Rate Low-Level Register ICBRL 8 8 2 or 3 PCLKB

0008 8311h RIIC0 I2C Bus Bit Rate High-Level Register ICBRH 8 8 2 or 3 PCLKB

0008 8312h RIIC0 I2C Bus Transmit Data Register ICDRT 8 8 2 or 3 PCLKB

0008 8313h RIIC0 I2C Bus Receive Data Register ICDRR 8 8 2 or 3 PCLKB

0008 8380h RSPI0 RSPI Control Register SPCR 8 8 2 or 3 PCLKB

0008 8381h RSPI0 RSPI Slave Select Polarity Register SSLP 8 8 2 or 3 PCLKB

0008 8382h RSPI0 RSPI Pin Control Register SPPCR 8 8 2 or 3 PCLKB

0008 8383h RSPI0 RSPI Status Register SPSR 8 8 2 or 3 PCLKB

0008 8384h RSPI0 RSPI Data Register SPDR 32 16, 32 2 or 3 PCLKB/2 ICLK

0008 8388h RSPI0 RSPI Sequence Control Register SPSCR 8 8 2 or 3 PCLKB

0008 8389h RSPI0 RSPI Sequence Status Register SPSSR 8 8 2 or 3 PCLKB

0008 838Ah RSPI0 RSPI Bit Rate Register SPBR 8 8 2 or 3 PCLKB

0008 838Bh RSPI0 RSPI Data Control Register SPDCR 8 8 2 or 3 PCLKB

0008 838Ch RSPI0 RSPI Clock Delay Register SPCKD 8 8 2 or 3 PCLKB

Table 4.1 List of I/O Registers (Address Order) (3 / 18)

Address
Module 
Symbol Register Name Register Symbol

Number 
of Bits

Access 
Size Number of Access Cycles
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0008 A0A6h SMCI5 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB

0008 A0A7h SCI5 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB

0008 A0A8h SCI5 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB

0008 A0A9h SCI5 I2C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB

0008 A0AAh SCI5 I2C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB

0008 A0ABh SCI5 I2C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB

0008 A0ACh SCI5 I2C Status Register SISR 8 8 2 or 3 PCLKB

0008 A0ADh SCI5 SPI Mode Register SPMR 8 8 2 or 3 PCLKB

0008 A0AEh SCI5 Transmit Data Register HL TDRHL 16 16 2 or 3 PCLKB

0008 A0AEh SCI5 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB

0008 A0AFh SCI5 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB

0008 A0B0h SCI5 Receive Data Register HL RDRHL 16 16 2 or 3 PCLKB

0008 A0B0h SCI5 Receive Data Register H RDRH 8 8 2 or 3 PCLKB

0008 A0B1h SCI5 Receive Data Register L RDRL 8 8 2 or 3 PCLKB

0008 A0B2h SCI5 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB

0008 A0C0h SCI6 Serial Mode Register SMR 8 8 2 or 3 PCLKB

0008 A0C1h SCI6 Bit Rate Register BRR 8 8 2 or 3 PCLKB

0008 A0C2h SCI6 Serial Control Register SCR 8 8 2 or 3 PCLKB

0008 A0C3h SCI6 Transmit Data Register TDR 8 8 2 or 3 PCLKB

0008 A0C4h SCI6 Serial Status Register SSR 8 8 2 or 3 PCLKB

0008 A0C5h SCI6 Receive Data Register RDR 8 8 2 or 3 PCLKB

0008 A0C6h SMCI6 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB

0008 A0C7h SCI6 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB

0008 A0C8h SCI6 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB

0008 A0C9h SCI6 I2C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB

0008 A0CAh SCI6 I2C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB

0008 A0CBh SCI6 I2C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB

0008 A0CCh SCI6 I2C Status Register SISR 8 8 2 or 3 PCLKB

0008 A0CDh SCI6 SPI Mode Register SPMR 8 8 2 or 3 PCLKB

0008 A0CEh SCI6 Transmit Data Register HL TDRHL 16 16 2 or 3 PCLKB

0008 A0CEh SCI6 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB

0008 A0CFh SCI6 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB

0008 A0D0h SCI6 Receive Data Register HL RDRHL 16 16 2 or 3 PCLKB

0008 A0D0h SCI6 Receive Data Register H RDRH 8 8 2 or 3 PCLKB

0008 A0D1h SCI6 Receive Data Register L RDRL 8 8 2 or 3 PCLKB

0008 A0D2h SCI6 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB

0008 A100h SCI8 Serial Mode Register SMR 8 8 2 or 3 PCLKB

0008 A101h SCI8 Bit Rate Register BRR 8 8 2 or 3 PCLKB

0008 A102h SCI8 Serial Control Register SCR 8 8 2 or 3 PCLKB

0008 A103h SCI8 Transmit Data Register TDR 8 8 2 or 3 PCLKB

0008 A104h SCI8 Serial Status Register SSR 8 8 2 or 3 PCLKB

0008 A105h SCI8 Receive Data Register RDR 8 8 2 or 3 PCLKB

0008 A106h SMCI8 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB

0008 A107h SCI8 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB

0008 A108h SCI8 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB

0008 A109h SCI8 I2C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB

0008 A10Ah SCI8 I2C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB

0008 A10Bh SCI8 I2C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB

0008 A10Ch SCI8 I2C Status Register SISR 8 8 2 or 3 PCLKB

0008 A10Dh SCI8 SPI Mode Register SPMR 8 8 2 or 3 PCLKB

0008 A10Eh SCI8 Transmit Data Register HL TDRHL 16 16 2 or 3 PCLKB

0008 A10Eh SCI8 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB

Table 4.1 List of I/O Registers (Address Order) (9 / 18)
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0008 A10Fh SCI8 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB

0008 A110h SCI8 Receive Data Register HL RDRHL 16 16 2 or 3 PCLKB

0008 A110h SCI8 Receive Data Register H RDRH 8 8 2 or 3 PCLKB

0008 A111h SCI8 Receive Data Register L RDRL 8 8 2 or 3 PCLKB

0008 A112h SCI8 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB

0008 A120h SCI9 Serial Mode Register SMR 8 8 2 or 3 PCLKB

0008 A121h SCI9 Bit Rate Register BRR 8 8 2 or 3 PCLKB

0008 A122h SCI9 Serial Control Register SCR 8 8 2 or 3 PCLKB

0008 A123h SCI9 Transmit Data Register TDR 8 8 2 or 3 PCLKB

0008 A124h SCI9 Serial Status Register SSR 8 8 2 or 3 PCLKB

0008 A125h SCI9 Receive Data Register RDR 8 8 2 or 3 PCLKB

0008 A126h SMCI9 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB

0008 A127h SCI9 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB

0008 A128h SCI9 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB

0008 A129h SCI9 I2C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB

0008 A12Ah SCI9 I2C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB

0008 A12Bh SCI9 I2C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB

0008 A12Ch SCI9 I2C Status Register SISR 8 8 2 or 3 PCLKB

0008 A12Dh SCI9 SPI Mode Register SPMR 8 8 2 or 3 PCLKB

0008 A12Eh SCI9 Transmit Data Register HL TDRHL 16 16 2 or 3 PCLKB

0008 A12Eh SCI9 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB

0008 A12Fh SCI9 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB

0008 A130h SCI9 Receive Data Register HL RDRHL 16 16 2 or 3 PCLKB

0008 A130h SCI9 Receive Data Register H RDRH 8 8 2 or 3 PCLKB

0008 A131h SCI9 Receive Data Register L RDRL 8 8 2 or 3 PCLKB

0008 A132h SCI9 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB

0008 B000h CAC CAC Control Register 0 CACR0 8 8 2 or 3 PCLKB

0008 B001h CAC CAC Control Register 1 CACR1 8 8 2 or 3 PCLKB

0008 B002h CAC CAC Control Register 2 CACR2 8 8 2 or 3 PCLKB

0008 B003h CAC CAC Interrupt Request Enable Register CAICR 8 8 2 or 3 PCLKB

0008 B004h CAC CAC Status Register CASTR 8 8 2 or 3 PCLKB

0008 B006h CAC CAC Upper-Limit Value Setting Register CAULVR 16 16 2 or 3 PCLKB

0008 B008h CAC CAC Lower-Limit Value Setting Register CALLVR 16 16 2 or 3 PCLKB

0008 B00Ah CAC CAC Counter Buffer Register CACNTBR 16 16 2 or 3 PCLKB

0008 B080h DOC DOC Control Register DOCR 8 8 2 or 3 PCLKB

0008 B082h DOC DOC Data Input Register DODIR 16 16 2 or 3 PCLKB

0008 B084h DOC DOC Data Setting Register DODSR 16 16 2 or 3 PCLKB

0008 B100h ELC Event Link Control Register ELCR 8 8 2 or 3 PCLKB

0008 B102h ELC Event Link Setting Register 1 ELSR1 8 8 2 or 3 PCLKB

0008 B103h ELC Event Link Setting Register 2 ELSR2 8 8 2 or 3 PCLKB

0008 B104h ELC Event Link Setting Register 3 ELSR3 8 8 2 or 3 PCLKB

0008 B105h ELC Event Link Setting Register 4 ELSR4 8 8 2 or 3 PCLKB

0008 B108h ELC Event Link Setting Register 7 ELSR7 8 8 2 or 3 PCLKB

0008 B109h ELC Event Link Setting Register 8 ELSR8 8 8 2 or 3 PCLKB

0008 B10Bh ELC Event Link Setting Register 10 ELSR10 8 8 2 or 3 PCLKB

0008 B10Dh ELC Event Link Setting Register 12 ELSR12 8 8 2 or 3 PCLKB

0008 B10Fh ELC Event Link Setting Register 14 ELSR14 8 8 2 or 3 PCLKB

0008 B110h ELC Event Link Setting Register 15 ELSR15 8 8 2 or 3 PCLKB

0008 B111h ELC Event Link Setting Register 16 ELSR16 8 8 2 or 3 PCLKB

0008 B113h ELC Event Link Setting Register 18 ELSR18 8 8 2 or 3 PCLKB

0008 B115h ELC Event Link Setting Register 20 ELSR20 8 8 2 or 3 PCLKB

0008 B117h ELC Event Link Setting Register 22 ELSR22 8 8 2 or 3 PCLKB
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0008 B119h ELC Event Link Setting Register 24 ELSR24 8 8 2 or 3 PCLKB

0008 B11Ah ELC Event Link Setting Register 25 ELSR25 8 8 2 or 3 PCLKB

0008 B11Fh ELC Event Link Option Setting Register A ELOPA 8 8 2 or 3 PCLKB

0008 B120h ELC Event Link Option Setting Register B ELOPB 8 8 2 or 3 PCLKB

0008 B121h ELC Event Link Option Setting Register C ELOPC 8 8 2 or 3 PCLKB

0008 B122h ELC Event Link Option Setting Register D ELOPD 8 8 2 or 3 PCLKB

0008 B123h ELC Port Group Setting Register 1 PGR1 8 8 2 or 3 PCLKB

0008 B125h ELC Port Group Control Register 1 PGC1 8 8 2 or 3 PCLKB

0008 B127h ELC Port Buffer Register 1 PDBF1 8 8 2 or 3 PCLKB

0008 B129h ELC Event Link Port Setting Register 0 PEL0 8 8 2 or 3 PCLKB

0008 B12Ah ELC Event Link Port Setting Register 1 PEL1 8 8 2 or 3 PCLKB

0008 B12Dh ELC Event Link Software Event Generation Register ELSEGR 8 8 2 or 3 PCLKB

0008 B300h SCI12 Serial Mode Register SMR 8 8 2 or 3 PCLKB

0008 B301h SCI12 Bit Rate Register BRR 8 8 2 or 3 PCLKB

0008 B302h SCI12 Serial Control Register SCR 8 8 2 or 3 PCLKB

0008 B303h SCI12 Transmit Data Register TDR 8 8 2 or 3 PCLKB

0008 B304h SCI12 Serial Status Register SSR 8 8 2 or 3 PCLKB

0008 B305h SCI12 Receive Data Register RDR 8 8 2 or 3 PCLKB

0008 B306h SMCI12 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB

0008 B307h SCI12 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB

0008 B308h SCI12 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB

0008 B309h SCI12 I2C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB

0008 B30Ah SCI12 I2C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB

0008 B30Bh SCI12 I2C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB

0008 B30Ch SCI12 I2C Status Register SISR 8 8 2 or 3 PCLKB

0008 B30Dh SCI12 SPI Mode Register SPMR 8 8 2 or 3 PCLKB

0008 B30Eh SCI12 Transmit Data Register HL TDRHL 16 16 2 or 3 PCLKB

0008 B30Eh SCI12 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB

0008 B30Fh SCI12 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB

0008 B310h SCI12 Receive Data Register HL RDRHL 16 16 2 or 3 PCLKB

0008 B310h SCI12 Receive Data Register H RDRH 8 8 2 or 3 PCLKB

0008 B311h SCI12 Receive Data Register L RDRL 8 8 2 or 3 PCLKB

0008 B312h SCI12 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB

0008 B320h SCI12 Extended Serial Module Enable Register ESMER 8 8 2 or 3 PCLKB

0008 B321h SCI12 Control Register 0 CR0 8 8 2 or 3 PCLKB

0008 B322h SCI12 Control Register 1 CR1 8 8 2 or 3 PCLKB

0008 B323h SCI12 Control Register 2 CR2 8 8 2 or 3 PCLKB

0008 B324h SCI12 Control Register 3 CR3 8 8 2 or 3 PCLKB

0008 B325h SCI12 Port Control Register PCR 8 8 2 or 3 PCLKB

0008 B326h SCI12 Interrupt Control Register ICR 8 8 2 or 3 PCLKB

0008 B327h SCI12 Status Register STR 8 8 2 or 3 PCLKB

0008 B328h SCI12 Status Clear Register STCR 8 8 2 or 3 PCLKB

0008 B329h SCI12 Control Field 0 Data Register CF0DR 8 8 2 or 3 PCLKB

0008 B32Ah SCI12 Control Field 0 Compare Enable Register CF0CR 8 8 2 or 3 PCLKB

0008 B32Bh SCI12 Control Field 0 Receive Data Register CF0RR 8 8 2 or 3 PCLKB

0008 B32Ch SCI12 Primary Control Field 1 Data Register PCF1DR 8 8 2 or 3 PCLKB

0008 B32Dh SCI12 Secondary Control Field 1 Data Register SCF1DR 8 8 2 or 3 PCLKB

0008 B32Eh SCI12 Control Field 1 Compare Enable Register CF1CR 8 8 2 or 3 PCLKB

0008 B32Fh SCI12 Control Field 1 Receive Data Register CF1RR 8 8 2 or 3 PCLKB

0008 B330h SCI12 Timer Control Register TCR 8 8 2 or 3 PCLKB

0008 B331h SCI12 Timer Mode Register TMR 8 8 2 or 3 PCLKB

0008 B332h SCI12 Timer Prescaler Register TPRE 8 8 2 or 3 PCLKB
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Figure 5.4 Voltage Dependency in High-Speed Operating Mode (Reference Data)
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Figure 5.5 Voltage Dependency in Middle-Speed Operating Mode (Reference Data)
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Note: Do not exceed the permissible total supply current.

Table 5.18 Permissible Output Currents (2)
Conditions: 1.8 V ≤ VCC = AVCC0 < 2.0 V, 2.0 V ≤ VCC ≤ 5.5 V, 2.0 V ≤ AVCC0 ≤ 5.5 V, VSS = AVSS0 = 0 V, Ta = –40 to 

+105°C

Item Symbol Max. Unit

Permissible output low current
(average value per pin)

Ports P03 to P07, 
Ports P40 to P47, Ports PJ6, PJ7

IOL 4.0 mA

Ports other than above Normal output mode 4.0

High-drive output mode 8.0

Permissible output low current
(maximum value per pin)

Ports P03 to P07, 
Ports P40 to P47, Ports PJ6, PJ7

4.0

Ports other than above Normal output mode 4.0

High-drive output mode 8.0

Permissible output low current Total of Ports P03 to P07, 
Ports P40 to P47, 
Ports PJ6, PJ7

ΣIOL 30

Total of Ports P12 to P17, 
Ports P20 to P27, 
Ports P30 to P37, 
Ports PH2, PH3, 
Ports PJ1, PJ3

30

Total of Ports P50 to P55, 
Ports PB0 to PB7, 
Ports PC0 to PC7, 
Ports PH0, PH1

30

Total of Ports PA0 to PA7, 
Ports PD0 to PD7, 
Ports PE0 to PE7

30

Total of all output pins 60

Permissible output high current
(average value per pin)

Ports P03 to P07, 
Ports P40 to P47, Ports PJ6, PJ7

IOH  –4.0

Ports other than above Normal output mode  –4.0

High-drive output mode  –8.0

Permissible output high current
(maximum value per pin)

Ports P03 to P07, 
Ports P40 to P47, Ports PJ6, PJ7

 –4.0

Ports other than above Normal output mode  –4.0

High-drive output mode  –8.0

Permissible output high current Total of Ports P03 to P07, 
Ports P40 to P47, 
Ports PJ6, PJ7

ΣIOH  –30

Total of Ports P12 to P17, 
Ports P20 to P27, 
Ports P30 to P37, 
Ports PH2, PH3, 
Ports PJ1, PJ3

 –30

Total of Ports P50 to P55, 
Ports PB0 to PB7, 
Ports PC0 to PC7, 
Ports PH0, PH1

 –30

Total of Ports PA0 to PA7, 
Ports PD0 to PD7, 
Ports PE0 to PE7

 –30

Total of all output pins  –60
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Table 5.19 Output Values of Voltage (1)
Conditions: 1.8 V ≤ VCC = AVCC0 < 2.0 V, 2.0 V ≤ VCC < 2.7 V, 2.0 V ≤ AVCC0 < 2.7 V, VSS = AVSS0 = 0 V, Ta = –40 to 

+105°C

Item Symbol Min. Max. Unit Test Conditions

Output low All output ports
(except for RIIC)

Normal output mode VOL — 0.8 V IOL = 0.5 mA

High-drive output mode — 0.8 IOL = 1.0 mA

Output high All output ports Normal output mode P03 to P07, 
P40 to P47, 
PJ6, PJ7

VOH AVCC0 – 0.5 — V IOH = –0.5 mA

Ports other 
than above

VCC – 0.5 —

High-drive output mode VCC – 0.5 — IOH = –1.0 mA

Table 5.20 Output Values of Voltage (2)
Conditions: 2.7 V ≤ VCC < 4.0 V, 2.7 V ≤ AVCC0 < 4.0 V, VSS = AVSS0 = 0 V, Ta = –40 to +105°C

Item Symbol Min. Max. Unit Test Conditions

Output low All output ports 
(except for RIIC)

Normal output mode VOL — 0.8 V IOL = 1.0 mA

High-drive output mode — 0.8 IOL = 2.0 mA

RIIC pins Standard mode
(Normal output mode)

— 0.4 IOL = 3.0 mA

Fast mode
(High-drive output mode)

— 0.4 IOL = 6.0 mA

Output high All output ports Normal output mode P03 to P07, 
P40 to P47, 
PJ6, PJ7

VOH AVCC0 – 0.8 — V IOH = –1.0 mA

Ports other 
than above

VCC – 0.8 —

High-drive output mode VCC – 0.8 — IOH = –2.0 mA

Table 5.21 Output Values of Voltage (3)
Conditions: 4.0 V ≤ VCC ≤ 5.5 V, 4.0 V ≤ AVCC0 ≤ 5.5 V, VSS = AVSS0 = 0 V, Ta = –40 to +105°C

Item Symbol Min. Max. Unit Test Conditions

Output low All output ports 
(except for RIIC)

Normal output mode VOL — 0.8 V IOL = 2.0 mA

High-drive output mode — 0.8 IOL = 4.0 mA

RIIC pins Standard mode
(Normal output mode)

— 0.4 IOL = 3.0 mA

Fast mode
(High-drive output mode)

— 0.6 IOL = 6.0 mA

Output high All output ports Normal output mode P03 to P07, 
P40 to P47, 
PJ6, PJ7

VOH AVCC0 – 0.8 — V IOH = –2.0 mA

Ports other 
than above

VCC – 0.8 —

High-drive output mode VCC – 0.8 — IOH = –4.0 mA
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Note 1. tPcyc: PCLK cycle
Note 2. tcac: CAC count clock source cycle
Note 3. When the LOCO is selected as the clock output source (CKOCR.CKOSEL[3:0] bits = 0000b), set the clock output division ratio 

selection to divided by 2 (CKOCR.CKODIV[2:0] bits = 001b).
Note 4. When the XTAL external clock input or an oscillator is used with divided by 1 (CKOCR.CKOSEL[3:0] bits = 010b and 

CKOCR.CKODIV[2:0] bits = 000b) to output from CLKOUT, the above should be satisfied with an input duty cycle of 45 to 55%.

CLKOUT CLKOUT pin output cycle*4 VCC = 2.7 V or above tCcyc 62.5 — ns Figure 5.49

VCC = 1.8 V or above 125

CLKOUT pin high pulse width*3 VCC = 2.7 V or above tCH 15 — ns

VCC = 1.8 V or above 30

CLKOUT pin low pulse width*3 VCC = 2.7 V or above tCL 15 — ns

VCC = 1.8 V or above 30

CLKOUT pin output rise time VCC = 2.7 V or above tCr — 12 ns

VCC = 1.8 V or above 25

CLKOUT pin output fall time VCC = 2.7 V or above tCf — 12 ns

VCC = 1.8 V or above 25

Table 5.33 Timing of On-Chip Peripheral Modules (1)
Conditions: 1.8 V ≤ VCC = AVCC0 < 2.0 V, 2.0 V ≤ VCC ≤ 5.5 V, 2.0 V ≤ AVCC0 ≤ 5.5 V, VSS = AVSS0 = 0 V, Ta = –40 to 

+105°C

Item Symbol Min. Max. Unit
*1

Test 
Conditions
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Figure 5.51 RSPI Timing (Master, CPHA = 0) and Simple SPI Clock Timing (Master, CKPH = 1)

Figure 5.52 RSPI Timing (Master, CPHA = 1) and Simple SPI Clock Timing (Master, CKPH = 0)
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Figure 5.62 Power-On Reset Timing

Figure 5.63 Voltage Detection Circuit Timing (Vdet0)
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Note: Does not include the time until each operation of the flash memory is started after instructions are executed by software.
Note: The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When using FCLK at below 

4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set. 
Note: The frequency accuracy of FCLK should be ±3.5%.

Table 5.54 ROM (Flash Memory for Code Storage) Characteristics (3) Middle-Speed Operating Mode
Conditions: 1.8 V ≤ VCC = AVCC0 < 2.0 V, 2.0 V ≤ VCC ≤ 5.5 V, 2.0 V ≤ AVCC0 ≤ 5.5 V, VSS = AVSS0 = 0 V
Temperature range for the programming/erasure operation: Ta = –40 to +85°C

Item Symbol
FCLK = 1 MHz FCLK = 8 MHz

Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 4-byte tP4 — 143 1330 — 96.8 932 μs

Erasure time 1-Kbyte tE1K — 8.3 269 — 5.85 219 ms

256-Kbyte tE256K — 407 928 — 93 520 ms

Blank check time 4-byte tBC4 — — 78 — — 50 μs

1-Kbyte tBC1K — — 1.61 — — 0.369 ms

Erase operation forcible stop time tSED — — 33.6 — — 25.6 μs

Start-up area switching setting time tSAS — 13.2 549 — 7.6 445 ms

Access window setting time tAWS — 13.2 549 — 7.6 445 ms

ROM mode transition wait time 1 tDIS 2 — — 2 — — μs

ROM mode transition wait time 2 tMS 3 — — 3 — — μs
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5.13 Usage Notes

5.13.1 Connecting VCL Capacitor and Bypass Capacitors
This MCU integrates an internal voltage-down circuit, which is used for lowering the power supply voltage in the 
internal MCU to adjust automatically to the optimum level. A 4.7-μF capacitor needs to be connected between this 
internal voltage-down power supply (VCL pin) and VSS pin. Figure 5.67 to Figure 5.70 shows how to connect 
external capacitors. Place an external capacitor close to the pins. Do not apply the power supply voltage to the VCL pin.
Insert a multilayer ceramic capacitor as a bypass capacitor between each pair of the power supply pins. Implement a 
bypass capacitor to the MCU power supply pins as close as possible. Use a recommended value of 0.1 μF as the 
capacitance of the capacitors. For the capacitors related to crystal oscillation, see section 9, Clock Generation Circuit 
in the User’s Manual: Hardware. For the capacitors related to analog modules, also see section 33, 12-Bit A/D 
Converter (S12ADE) in the User’s Manual: Hardware.
For notes on designing the printed circuit board, see the descriptions of the application note "Hardware Design Guide" 
(R01AN1411EJ). The latest version can be downloaded from Renesas Electronics Website.
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Appendix 1. Package Dimensions
Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas 
Electronics Corporation website.

Figure A 100-Pin LFQFP (PLQP0100KB-B)
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