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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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Communications CAN module (CAN)
(as an optional 
function)

 1 channel
 32 mailboxes

Serial peripheral 
interface (RSPI)

 1 unit
 RSPI transfer facility

Using the MOSI (master out, slave in), MISO (master in, slave out), SSL (slave select), 
and RSPI clock (RSPCK) signals enables serial transfer through SPI operation (four 
lines) or clock-synchronous operation (three lines) 
Capable of handling serial transfer as a master or slave

 Data formats
Switching between MSB first and LSB first
The number of bits in each transfer can be changed to any number of bits from 8 to 16, 
or to 20, 24, or 32 bits.
128-bit buffers for transmission and reception
Up to four frames can be transmitted or received in a single transfer operation (with each 
frame having up to 32 bits)

 Buffered structure
 Double buffers for both transmission and reception

LIN module (LIN)  1 channel (LIN master)
 Supports revisions 1.3, 2.0, and 2.1 of the LIN protocol

A/D converter 12-bit A/D converter 
(S12ADA)

 12 bits (2 units x 4 channels)
 12-bit resolution
 Conversion time:

1.0 s per channel (in operation with A/D conversion clock ADCLK at 50 MHz) for AVCC 
= 4.0 to 5.5 V
2.0 s per channel (in operation with A/D conversion clock ADCLK at 25 MHz) for 
AVCC0 = 3.0 to 3.6 V

 Two basic operating modes
Single mode and scan mode

 Scan mode
One-cycle scan mode
Continuous scan mode
2-channel scan mode (Input ports of the A/D unit are divided into two groups in this 
mode, and the activation sources are separately selectable for each group.)

 Sample-and-hold function
A common sample-and-hold circuit for both units is included.
Additionally, sample-and-hold circuit for each unit is included. (three channels per unit)

 A/D-conversion register settings for each input pin. 
 Two registers for the result of conversion are provided for a single analog input pin of 

each unit (AN000 and AN100).
 Three ways to start A/D conversion

Conversion can be started by software, a conversion start trigger from a timer (MTU3 or 
GPT), or an external trigger signal.

 Functionality for 8- or 10-bit precision output
Right-shifting of the results of conversion for output by two or four bits is selectable.

 Self-diagnostic function
The self-diagnostic function internally generates three analog input voltages (VREFL0, 
VREFH0 x 1/2, VREFH0).

 Amplification of input signals by a programmable gain amplifier (three channels per unit)
Amplification rate: 2.0-, 2.5-, 3.077-, 3.636-, 4.0-, 4.444-, 5.0-, 5.714-, 6.667-, 10.0-, or 
13.333-times amplification (a total of 11 steps)

 Window comparators (three channels per unit)

Table 1.1 Outline of Specifications (4 / 5)

Classification Module/Function Description
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76 AVSS0

77 P82 MTIC5U SCK2-B

78 P81 MTIC5V TXD2-B

79 P80 MTIC5W RXD2-B

80 P10 MTCLKD-B IRQ0-A

Table 1.7 List of Pins and Pin Functions (80-Pin LQFP: R5F562TxGDFF) (3 / 3)

Pin No.
(80-Pin
LQFP)

Power Supply
Clock
System Control I/O Port Analog Timer Communication Interrupt POE Debugging
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2.1 General-Purpose Registers (R0 to R15)

This CPU has sixteen general-purpose registers (R0 to R15). R1 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 four, 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.

Set INTB to a multiple of four.

(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 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.

(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.

(8) Floating-Point Status Word (FPSW)

The floating-point status word (FPSW) indicates the results of floating-point operations.

When an exception handling enable bit (Ej) enables the exception handling (Ej = 1), the exception cause can be identified 

by checking the corresponding Cj flag in the exception handling routine. If the exception handling is masked (Ej = 0), the 

occurrence of exception can be checked by reading the Fj flag at the end of a series of processing. Once the Fj flag has 

been set to 1, this value is retained until it is cleared to 0 by software (j = X, U, Z, O, or V).
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0008 71BEh ICU DTC activation enable register 190 DTCER190 8 8 2 ICLK

0008 71C0h ICU DTC activation enable register 192 DTCER192 8 8 2 ICLK

0008 71C1h ICU DTC activation enable register 193 DTCER193 8 8 2 ICLK

0008 71C2h ICU DTC activation enable register 194 DTCER194 8 8 2 ICLK

0008 71C3h ICU DTC activation enable register 195 DTCER195 8 8 2 ICLK

0008 71C4h ICU DTC activation enable register 196 DTCER196 8 8 2 ICLK

0008 71D7h ICU DTC activation enable register 215 DTCER215 8 8 2 ICLK

0008 71D8h ICU DTC activation enable register 216 DTCER216 8 8 2 ICLK

0008 71DBh ICU DTC activation enable register 219 DTCER219 8 8 2 ICLK

0008 71DCh ICU DTC activation enable register 220 DTCER220 8 8 2 ICLK

0008 71DFh ICU DTC activation enable register 223 DTCER223 8 8 2 ICLK

0008 71E0h ICU DTC activation enable register 224 DTCER224 8 8 2 ICLK

0008 71F7h ICU DTC activation enable register 247 DTCER247 8 8 2 ICLK

0008 71F8h ICU DTC activation enable register 248 DTCER248 8 8 2 ICLK

0008 71FEh ICU DTC activation enable register 254 DTCER254 8 8 2 ICLK

0008 7202h ICU Interrupt request enable register 02 IER02 8 8 2 ICLK

0008 7203h ICU Interrupt request enable register 03 IER03 8 8 2 ICLK

0008 7205h ICU Interrupt request enable register 05 IER05 8 8 2 ICLK

0008 7207h ICU Interrupt request enable register 07 IER07 8 8 2 ICLK

0008 7208h ICU Interrupt request enable register 08 IER08 8 8 2 ICLK

0008 720Ch ICU Interrupt request enable register 0C IER0C 8 8 2 ICLK

0008 720Dh ICU Interrupt request enable register 0D IER0D 8 8 2 ICLK

0008 720Eh ICU Interrupt request enable register 0E IER0E 8 8 2 ICLK

0008 720Fh ICU Interrupt request enable register 0F IER0F 8 8 2 ICLK

0008 7210h ICU Interrupt request enable register 10 IER10 8 8 2 ICLK

0008 7211h ICU Interrupt request enable register 11 IER11 8 8 2 ICLK

0008 7212h ICU Interrupt request enable register 12 IER12 8 8 2 ICLK

0008 7213h ICU Interrupt request enable register 13 IER13 8 8 2 ICLK

0008 7215h ICU Interrupt request enable register 15 IER15 8 8 2 ICLK

0008 7216h ICU Interrupt request enable register 16 IER16 8 8 2 ICLK

0008 7217h ICU Interrupt request enable register 17 IER17 8 8 2 ICLK

0008 7218h ICU Interrupt request enable register 18 IER18 8 8 2 ICLK

0008 721Ah ICU Interrupt request enable register 1A IER1A 8 8 2 ICLK

0008 721Bh ICU Interrupt request enable register 1B IER1B 8 8 2 ICLK

0008 721Ch ICU Interrupt request enable register 1C IER1C 8 8 2 ICLK

0008 721Eh ICU Interrupt request enable register 1E IER1E 8 8 2 ICLK

0008 721Fh ICU Interrupt request enable register 1F IER1F 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 ICU Interrupt source priority register 00 IPR00 8 8 2 ICLK

0008 7301h ICU Interrupt source priority register 01 IPR01 8 8 2 ICLK

0008 7302h ICU Interrupt source priority register 02 IPR02 8 8 2 ICLK

0008 7303h ICU Interrupt source priority register 03 IPR03 8 8 2 ICLK

0008 7304h ICU Interrupt source priority register 04 IPR04 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (6 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles
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0008 7305h ICU Interrupt source priority register 05 IPR05 8 8 2 ICLK

0008 7306h ICU Interrupt source priority register 06 IPR06 8 8 2 ICLK

0008 7307h ICU Interrupt source priority register 07 IPR07 8 8 2 ICLK

0008 7314h ICU Interrupt source priority register 14 IPR14 8 8 2 ICLK

0008 7318h ICU Interrupt source priority register 18 IPR18 8 8 2 ICLK

0008 7320h ICU Interrupt source priority register 20 IPR20 8 8 2 ICLK

0008 7321h ICU Interrupt source priority register 21 IPR21 8 8 2 ICLK

0008 7322h ICU Interrupt source priority register 22 IPR22 8 8 2 ICLK

0008 7323h ICU Interrupt source priority register 23 IPR23 8 8 2 ICLK

0008 7324h ICU Interrupt source priority register 24 IPR24 8 8 2 ICLK

0008 7325h ICU Interrupt source priority register 25 IPR25 8 8 2 ICLK

0008 7326h ICU Interrupt source priority register 26 IPR26 8 8 2 ICLK

0008 7327h ICU Interrupt source priority register 27 IPR27 8 8 2 ICLK

0008 7340h ICU Interrupt source priority register 40 IPR40 8 8 2 ICLK

0008 7344h ICU Interrupt source priority register 44 IPR44 8 8 2 ICLK

0008 7348h ICU Interrupt source priority register 48 IPR48 8 8 2 ICLK

0008 7349h ICU Interrupt source priority register 49 IPR49 8 8 2 ICLK

0008 7351h ICU Interrupt source priority register 51 IPR51 8 8 2 ICLK

0008 7352h ICU Interrupt source priority register 52 IPR52 8 8 2 ICLK

0008 7353h ICU Interrupt source priority register 53 IPR53 8 8 2 ICLK

0008 7354h ICU Interrupt source priority register 54 IPR54 8 8 2 ICLK

0008 7355h ICU Interrupt source priority register 55 IPR55 8 8 2 ICLK

0008 7356h ICU Interrupt source priority register 56 IPR56 8 8 2 ICLK

0008 7357h ICU Interrupt source priority register 57 IPR57 8 8 2 ICLK

0008 7358h ICU Interrupt source priority register 58 IPR58 8 8 2 ICLK

0008 7359h ICU Interrupt source priority register 59 IPR59 8 8 2 ICLK

0008 735Ah ICU Interrupt source priority register 5A IPR5A 8 8 2 ICLK

0008 735Bh ICU Interrupt source priority register 5B IPR5B 8 8 2 ICLK

0008 735Ch ICU Interrupt source priority register 5C IPR5C 8 8 2 ICLK

0008 735Dh ICU Interrupt source priority register 5D IPR5D 8 8 2 ICLK

0008 735Eh ICU Interrupt source priority register 5E IPR5E 8 8 2 ICLK

0008 735Fh ICU Interrupt source priority register 5F IPR5F 8 8 2 ICLK

0008 7360h ICU Interrupt source priority register 60 IPR60 8 8 2 ICLK

0008 7367h ICU Interrupt source priority register 67 IPR67 8 8 2 ICLK

0008 7368h ICU Interrupt source priority register 68 IPR68 8 8 2 ICLK

0008 7369h ICU Interrupt source priority register 69 IPR69 8 8 2 ICLK

0008 736Ah ICU Interrupt source priority register 6A IPR6A 8 8 2 ICLK

0008 736Bh ICU Interrupt source priority register 6B IPR6B 8 8 2 ICLK

0008 736Ch ICU Interrupt source priority register 6C IPR6C 8 8 2 ICLK

0008 736Dh ICU Interrupt source priority register 6D IPR6D 8 8 2 ICLK

0008 736Eh ICU Interrupt source priority register 6E IPR6E 8 8 2 ICLK

0008 736Fh ICU Interrupt source priority register 6F IPR6F 8 8 2 ICLK

0008 7380h ICU Interrupt source priority register 80 IPR80 8 8 2 ICLK

0008 7381h ICU Interrupt source priority register 81 IPR81 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (7 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles
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0008 8250h SCI2 Serial mode register SMR*1 8 8 2, 3 PCLK*3

0008 8251h SCI2 Bit rate register BRR 8 8 2, 3 PCLK*3

0008 8252h SCI2 Serial control register SCR*1 8 8 2, 3 PCLK*3

0008 8253h SCI2 Transmit data register TDR 8 8 2, 3 PCLK*3

0008 8254h SCI2 Serial status register SSR*1 8 8 2, 3 PCLK*3

0008 8255h SCI2 Receive data register RDR 8 8 2, 3 PCLK*3

0008 8256h SCI2 Smart card mode register SCMR 8 8 2, 3 PCLK*3

0008 8257h SCI2 Serial extended mode register SEMR 8 8 2, 3 PCLK*3

0008 8250h SMCI2 Serial mode register SMR*1 8 8 2, 3 PCLK*3

0008 8251h SMCI2 Bit rate register BRR 8 8 2, 3 PCLK*3

0008 8252h SMCI2 Serial control register SCR*1 8 8 2, 3 PCLK*3

0008 8253h SMCI2 Transmit data register TDR 8 8 2, 3 PCLK*3

0008 8254h SMCI2 Serial status register SSR*1 8 8 2, 3 PCLK*3

0008 8255h SMCI2 Receive data register RDR 8 8 2, 3 PCLK*3

0008 8256h SMCI2 Smart card mode register SCMR 8 8 2, 3 PCLK*3

0008 8280h CRC CRC control register CRCCR 8 8 2, 3 PCLK*3

0008 8281h CRC CRC data input register CRCDIR 8 8 2, 3 PCLK*3

0008 8282h CRC CRC data output register CRCDOR 16 16 2, 3 PCLK*3

0008 8300h RIIC I2C bus control register 1 ICCR1 8 8 2, 3 PCLK*3

0008 8301h RIIC I2C bus control register 2 ICCR2 8 8 2, 3 PCLK*3

0008 8302h RIIC I2C bus mode register 1 ICMR1 8 8 2, 3 PCLK*3

0008 8303h RIIC I2C bus mode register 2 ICMR2 8 8 2, 3 PCLK*3

0008 8304h RIIC I2C bus mode register 3 ICMR3 8 8 2, 3 PCLK*3

0008 8305h RIIC I2C bus function enable register ICFER 8 8 2, 3 PCLK*3

0008 8306h RIIC I2C bus status enable register ICSER 8 8 2, 3 PCLK*3

0008 8307h RIIC I2C bus interrupt enable register ICIER 8 8 2, 3 PCLK*3

0008 8308h RIIC I2C bus status register 1 ICSR1 8 8 2, 3 PCLK*3

0008 8309h RIIC I2C bus status register 2 ICSR2 8 8 2, 3 PCLK*3

0008 830Ah RIIC Slave address register L0 SARL0 8 8 2, 3 PCLK*3

0008 830Ah RIIC Internal counter L for timeout TMOCNTL 8 8 2, 3 PCLK*3

0008 830Bh RIIC Slave address register U0 SARU0 8 8 2, 3 PCLK*3

0008 830Bh RIIC Internal counter U for timeout TMOCNTU 8 8 2, 3 PCLK*3

0008 830Bh RIIC Slave address register U0 SARU0 8 8 2, 3 PCLK*3

0008 830Ch RIIC Slave address register L1 SARL1 8 8 2, 3 PCLK*3

0008 830Dh RIIC Slave address register U1 SARU1 8 8 2, 3 PCLK*3

0008 830Eh RIIC Slave address register L2 SARL2 8 8 2, 3 PCLK*3

0008 830Fh RIIC Slave address register U2 SARU2 8 8 2, 3 PCLK*3

0008 8310h RIIC I2C bus bit rate low-level register ICBRL 8 8 2, 3 PCLK*3

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

0008 8312h RIIC I2C bus transmit data register ICDRT 8 8 2, 3 PCLK*3

0008 8313h RIIC I2C bus receive data register ICDRR 8 8 2, 3 PCLK*3

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

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

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

Table 4.1 List of I/O Registers (Address Order) (10 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles
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000C 2116h GPT0 General PWM timer compare capture register D GTCCRD 16 16, 32 3 to 5 ICLK*4

000C 2118h GPT0 General PWM timer compare capture register E GTCCRE 16 16, 32 3 to 5 ICLK*4

000C 211Ah GPT0 General PWM timer compare capture register F GTCCRF 16 16, 32 3 to 5 ICLK*4

000C 211Ch GPT0 General PWM timer cycle setting register GTPR 16 16, 32 3 to 5 ICLK*4

000C 211Eh GPT0 General PWM timer cycle setting buffer register GTPBR 16 16, 32 3 to 5 ICLK*4

000C 2120h GPT0 General PWM timer cycle setting double-buffer 
register

GTPDBR 16 16, 32 3 to 5 ICLK*4

000C 2124h GPT0 A/D converter start request timing register A GTADTRA 16 16, 32 3 to 5 ICLK*4

000C 2126h GPT0 A/D converter start request timing buffer register 
A

GTADTBRA 16 16, 32 3 to 5 ICLK*4

000C 2128h GPT0 A/D converter start request timing double-buffer 
register A

GTADTDBRA 16 16, 32 3 to 5 ICLK*4

000C 212Ch GPT0 A/D converter start request timing register B GTADTRB 16 16, 32 3 to 5 ICLK*4

000C 212Eh GPT0 A/D converter start request timing buffer register 
B

GTADTBRB 16 16, 32 3 to 5 ICLK*4

000C 2130h GPT0 A/D converter start request timing double-buffer 
register B

GTADTDBRB 16 16, 32 3 to 5 ICLK*4

000C 2134h GPT0 General PWM timer output negate control 
register

GTONCR 16 16, 32 3 to 5 ICLK*4

000C 2136h GPT0 General PWM timer dead time control register GTDTCR 16 16, 32 3 to 5 ICLK*4

000C 2138h GPT0 General PWM timer dead time value register GTDVU 16 16, 32 3 to 5 ICLK*4

000C 213Ah GPT0 General PWM timer dead time value register GTDVD 16 16, 32 3 to 5 ICLK*4

000C 213Ch GPT0 General PWM timer dead time buffer register GTDBU 16 16, 32 3 to 5 ICLK*4

000C 213Eh GPT0 General PWM timer dead time buffer register GTDBD 16 16, 32 3 to 5 ICLK*4

000C 2140h GPT0 General PWM timer output protection function 
status register

GTSOS 16 16, 32 3 to 5 ICLK*4

000C 2142h GPT0 General PWM timer output protection function 
temporary release register

GTSOTR 16 16, 32 3 to 5 ICLK*4

000C 2180h GPT1 General PWM timer I/O control register GTIOR 16 8, 16, 32 3 to 5 ICLK*4

000C 2182h GPT1 General PWM timer interrupt output setting 
register

GTINTAD 16 8, 16, 32 3 to 5 ICLK*4

000C 2184h GPT1 General PWM timer control register GTCR 16 8, 16, 32 3 to 5 ICLK*4

000C 2186h GPT1 General PWM timer buffer enable register GTBER 16 8, 16, 32 3 to 5 ICLK*4

000C 2188h GPT1 General PWM timer count direction register GTUDC 16 8, 16, 32 3 to 5 ICLK*4

000C 218Ah GPT1 General PWM timer interrupt and A/D converter 
start request skipping setting register

GTITC 16 8, 16, 32 3 to 5 ICLK*4

000C 218Ch GPT1 General PWM timer status register GTST 16 8, 16, 32 3 to 5 ICLK*4

000C 218Eh GPT1 General PWM timer counter GTCNT 16 16 3 to 5 ICLK*4

000C 2190h GPT1 General PWM timer compare capture register A GTCCRA 16 16, 32 3 to 5 ICLK*4

000C 2192h GPT1 General PWM timer compare capture register B GTCCRB 16 16, 32 3 to 5 ICLK*4

000C 2194h GPT1 General PWM timer compare capture register C GTCCRC 16 16, 32 3 to 5 ICLK*4

000C 2196h GPT1 General PWM timer compare capture register D GTCCRD 16 16, 32 3 to 5 ICLK*4

000C 2198h GPT1 General PWM timer compare capture register E GTCCRE 16 16, 32 3 to 5 ICLK*4

000C 219Ah GPT1 General PWM timer compare capture register F GTCCRF 16 16, 32 3 to 5 ICLK*4

000C 219Ch GPT1 General PWM timer cycle setting register GTPR 16 16, 32 3 to 5 ICLK*4

000C 219Eh GPT1 General PWM timer cycle setting buffer register GTPBR 16 16, 32 3 to 5 ICLK*4

Table 4.1 List of I/O Registers (Address Order) (21 / 25)
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Note 1. This register is not supported by the 100-pin LQFP version.
Note 2. This register is not supported by the product without the CAN function.
Note 3. The number of access states depends on the number of divided cycles for clock synchronization (0 to 1 PCLK).
Note 4. Reading the registers takes 3 cycles of ICLK and writing to the registers takes 5 cycles of ICLK.

007F FFBAh FLASH FCU command register FCMDR 16 16 2, 3 PCLK*3

007F FFC8h FLASH FCU processing switching register FCPSR 16 16 2, 3 PCLK*3

007F FFCAh FLASH Data flash blank check control register DFLBCCNT 16 16 2, 3 PCLK*3

007F FFCCh FLASH Flash P/E status register FPESTAT 16 16 2, 3 PCLK*3

007F FFCEh FLASH Data flash blank check status register DFLBCSTAT 16 16 2, 3 PCLK*3

007F FFE8h FLASH Peripheral clock notification register PCKAR 16 16 2, 3 PCLK*3

Table 4.1 List of I/O Registers (Address Order) (25 / 25)

Address
Module 
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MPU RSPAGE7 RSPN[27:0]

RSPN[27:0]

RSPN[27:0]

RSPN[27:0] — — — —

MPU REPAGE7 REPN[27:0]

REPN[27:0]

REPN[27:0]

REPN[27:0] UAC[2:0] V

MPU MPEN — — — — — — — —

— — — — — — — —

— — — — — — — —

— — — — — — — MPEN

MPU MPBAC — — — — — — — —

— — — — — — — —

— — — — — — — —

— — — — UBAC[2:0] —

MPU MPECLR — — — — — — — —

— — — — — — — —

— — — — — — — —

— — — — — — — CLR

MPU MPESTS — — — — — — — —

— — — — — — — —

— — — — — — — —

— — — — — DRW DA IA

MPU MPDEA DEA[31:0]

DEA[31:0]

DEA[31:0]

DEA[31:0]

MPU MPSA SA[31:0]

SA[31:0]

SA[31:0]

SA[31:0]

MPU MPOPS — — — — — — — —

— — — — — — — S

MPU MPOPI — — — — — — — —

— — — — — — — INV

MPU MHITI — — — — — — — —

HITI[7:0]

— — — — — — — —

— — — — UHACI[2:0] —

MPU MHITD — — — — — — — —

HITD[7:0]

— — — — — — — —

— — — — UHACD[2:0] —

ICU IR016 — — — — — — — IR

ICU IR021 — — — — — — — IR

ICU IR023 — — — — — — — IR

ICU IR027 — — — — — — — IR

ICU IR028 — — — — — — — IR

ICU IR029 — — — — — — — IR

ICU IR030 — — — — — — — IR

ICU IR031 — — — — — — — IR

Table 4.2 List of I/O Registers (Bit Order) (3 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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ICU IR044 — — — — — — — IR

ICU IR045 — — — — — — — IR

ICU IR046 — — — — — — — IR

ICU IR047 — — — — — — — IR

ICU IR056 — — — — — — — IR

ICU IR057 — — — — — — — IR

ICU IR058 — — — — — — — IR

ICU IR059 — — — — — — — IR

ICU IR060 — — — — — — — IR

ICU IR064 — — — — — — — IR

ICU IR065 — — — — — — — IR

ICU IR066 — — — — — — — IR

ICU IR067 — — — — — — — IR

ICU IR068 — — — — — — — IR

ICU IR069 — — — — — — — IR

ICU IR070 — — — — — — — IR

ICU IR071 — — — — — — — IR

ICU IR096 — — — — — — — IR

ICU IR098 — — — — — — — IR

ICU IR102 — — — — — — — IR

ICU IR103 — — — — — — — IR

ICU IR106 — — — — — — — IR

ICU IR114 — — — — — — — IR

ICU IR115 — — — — — — — IR

ICU IR116 — — — — — — — IR

ICU IR117 — — — — — — — IR

ICU IR118 — — — — — — — IR

ICU IR119 — — — — — — — IR

ICU IR120 — — — — — — — IR

ICU IR121 — — — — — — — IR

ICU IR122 — — — — — — — IR

ICU IR123 — — — — — — — IR

ICU IR124 — — — — — — — IR

ICU IR125 — — — — — — — IR

ICU IR126 — — — — — — — IR

ICU IR127 — — — — — — — IR

ICU IR128 — — — — — — — IR

ICU IR129 — — — — — — — IR

ICU IR130 — — — — — — — IR

ICU IR131 — — — — — — — IR

ICU IR132 — — — — — — — IR

ICU IR133 — — — — — — — IR

ICU IR134 — — — — — — — IR

ICU IR135 — — — — — — — IR

ICU IR136 — — — — — — — IR

ICU IR137 — — — — — — — IR

ICU IR138 — — — — — — — IR

ICU IR139 — — — — — — — IR

ICU IR140 — — — — — — — IR

ICU IR141 — — — — — — — IR

ICU IR142 — — — — — — — IR

ICU IR143 — — — — — — — IR

Table 4.2 List of I/O Registers (Bit Order) (4 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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GPT2 GTDLYCR — — — — — — — —

— — — — — DLYEN DLYRST DLLEN

GPT3 GTDLYCR — — — — — — — —

— — — — — DLYEN DLYRST DLLEN

GPT0 GTDLYRA — — — — — — — —

— — — DLY[4:0]

GPT0 GTDLYRB — — — — — — — —

— — — DLY[4:0]

GPT1 GTDLYRA — — — — — — — —

— — — DLY[4:0]

GPT1 GTDLYRB — — — — — — — —

— — — DLY[4:0]

GPT2 GTDLYRA — — — — — — — —

— — — DLY[4:0]

GPT2 GTDLYRB — — — — — — — —

— — — DLY[4:0]

GPT3 GTDLYRA — — — — — — — —

— — — DLY[4:0]

GPT3 GTDLYRB — — — — — — — —

— — — DLY[4:0]

GPT0 GTDLYFA — — — — — — — —

— — — DLY[4:0]

GPT0 GTDLYFB — — — — — — — —

— — — DLY[4:0]

GPT1 GTDLYFA — — — — — — — —

— — — DLY[4:0]

GPT1 GTDLYFB — — — — — — — —

— — — DLY[4:0]

GPT2 GTDLYRA — — — — — — — —

— — — DLY[4:0]

GPT2 GTDLYFB — — — — — — — —

— — — DLY[4:0]

GPT3 GTDLYFA — — — — — — — —

— — — DLY[4:0]

GPT3 GTDLYFB — — — — — — — —

— — — DLY[4:0]

FLASH FMODR — — — FRDMD — — — —

FLASH FASTAT ROMAE — — CMDLK DFLAE — DFLRPE DFLWPE

FLASH FAEINT ROMAEIE — — CMDLKIE DFLAEIE — DFLRPEIE DFLWPEIE

FLASH FRDYIE — — — — — — — FRDYIE

FLASH DFLRE0 KEY[7:0]

DBRE07 DBRE06 DBRE05 DBRE04 DBRE03 DBRE02 DBRE01 DBRE00

FLASH DFLRE1 KEY[7:0]

DBRE15 DBRE14 DBRE13 DBRE12 DBRE11 DBRE10 DBRE09 DBRE08

FLASH DFLWE0 KEY[7:0]

DBWE07 DBWE06 DBWE05 DBWE04 DBWE03 DBWE02 DBWE01 DBWE00

FLASH DFLWE1 KEY[7:0]

DBWE15 DBWE14 DBWE13 DBWE12 DBWE11 DBWE10 DBWE09 DBWE08

FLASH FCURAME KEY[7:0]

— — — — — — — FCRME

Table 4.2 List of I/O Registers (Bit Order) (29 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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Note: • In this, the I/O port related registers (0008 C001h to 0008 C116h) indicate the bit configuration of the 112-pin LQFP version. As 
the configuration of registers and bits differs depending on a package, see section 14, I/O Ports, for details in the User’s manual: 
Hardware.

Note 1. This shows the bit configuration when ADDPR.DPSEL = 0 and ADDPR.DPPRC = 0 (The value has 10-bit accuracy and is 
padded at the LSB end).

Note 2. This shows the bit configuration when ADCER.ADRFMT  0 (aligned to the LSB end) and ADCER.ADPRC[1:0]  00b. For 
details, refer to section 28, 12-Bit A/D Converter (S12ADA) in the User’s manual: Hardware.

Note 3. This function is not supported by the product without the CAN function.

FLASH FSTATR0 FRDY ILGLERR ERSERR PRGERR SUSRDY — ERSSPD PRGSPD

FLASH FSTATR1 FCUERR — — FLOCKST — — — —

FLASH FENTRYR FEKEY[7:0]

FENTRYD — — — — — — FENTRY0

FLASH FPROTR FPKEY[7:0]

— — — — — — — FPROTCN

FLASH FRESETR FRKEY[7:0]

— — — — — — — FRESET

FLASH FCMDR CMDR[7:0]

PCMDR[7:0]

FLASH FCPSR — — — — — — — —

— — — — — — — ESUSPMD

FLASH DFLBCCNT — — — — — BCADR[7:0]

BCADR[7:0] — BCSIZE

FLASH FPESTAT — — — — — — — —

PEERRST[7:0]

FLASH DFLBCSTAT — — — — — — — —

— — — — — — — BCST

FLASH PCKAR — — — — — — — —

PCKA[7:0]

Table 4.2 List of I/O Registers (Bit Order) (30 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Caution: Permanent damage to the LSI may result if absolute maximum ratings are exceeded.
Note 1. Do not leave the AVCC0, VREFH0, VREFL0, AVSS0, AVCC, VREF, and AVSS pins open circuit even if the A/D converter is not 

to be used. 
· When the 12-bit converter is not in use:
   Connect the AVCC0 pin to AVCC (or VCC for a 64-pin product), the VREFH0 pin to VREF (or AVCC or VCC for an 80- or
   64-pin product, respectively), and the AVSS0 and VREFL0 pins to VSS.
· When the 10-bit converter is not in use:
   Connect the AVCC pin to AVCC0, the VREF pin to VREFH0, and the AVSS pin to AVSS0.
· When neither the 10- nor the 12-bit converter is in use:
   Connect the AVCC0, VREFH0, AVCC, and VREF pins to VCC, and the AVSS0, VREFL0, and AVSS pins to VSS.

Table 5.1 Absolute Maximum Ratings

Item Symbol Value Unit

Power supply voltage VCC
PLLVCC 

-0.3 to +6.5 V

Input voltage (except for ports 4 to 6) VIN -0.3 to VCC+0.3 V

Input voltage (port 4) VIN -0.3 to AVCC0+0.3 V

Input voltage (ports 5 and 6) VIN -0.3 to AVCC+0.3 V

Analog power supply voltage AVCC0, AVCC*1 -0.3 to +6.5 V

Reference power supply voltage VREFH0*1 -0.3 to AVCC0+0.3 V

VREF*1 -0.3 to AVCC+0.3

Analog input voltage (port 4) VAN -0.3 to AVCC0+0.3 V

Analog input voltage (ports 5 and 6) VAN -0.3 to AVCC+0.3 V

Operating temperature D version Topr -40 to +85 C

G version Topr -40 to +105 C

Storage temperature Tstg -55 to +125 C
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5.3.2 Control Signal Timing

Note 1. For a reset by the signal on the RES# pin during programming or erasure of the ROM or data-flash memory or during blank 
checking of the data-flash memory, see section 31.12, Usage Notes in section 31, ROM (Flash Memory for Code Storage) in the 
User’s manual: Hardware.

Note 2. Both the time and the number of cycles should satisfy the specifications.
Note 3. This is to specify the FCU reset.
Note 4. ICLK cycles.

Figure 5.5 Reset Input Timing

Figure 5.6 NMI Interrupt Input Timing

Figure 5.7 IRQ Interrupt Input Timing

Table 5.8 Control Signal Timing
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0,  VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0,  VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0,  VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 1 to 3.

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*1)

tRESW*2 20 - tIcyc*4 Figure 5.5

1.5 - s

Internal reset time*3 tRESW2 35 - s

NMI pulse width tNMIW 200 - ns Figure 5.6

IRQ pulse width tIRQW 200 - ns Figure 5.7

RES#

tRESW

NMI

tNMIW

IRQ

tIRQW
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Table 5.17 Characteristics of the Programmable Gain Amplifier
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit
Test 
Conditions

Analog input capacitance Cin - - 6 pF

Input offset voltage Voff - - 8 mV

Input voltage 
range (Vin)

Gain  2.000 Vin 0.050 x AVcc - 0.450 x AVcc V

Gain  2.500 0.047 x AVcc - 0.360 x AVcc

Gain  3.077 0.045 x AVcc - 0.292 x AVcc

Gain  3.636 0.042 x AVcc - 0.247 x AVcc

Gain  4.000 0.040 x AVcc - 0.212 x AVcc

Gain  4.444 0.036 x AVcc - 0.191 x AVcc

Gain  5.000 0.033 x AVcc - 0.170 x AVcc

Gain  5.714 0.031 x AVcc - 0.148 x AVcc

Gain  6.667 0.029 x AVcc - 0.127 x AVcc

Gain  10.000 0.025 x AVcc - 0.08 x AVcc

Gain  13.333 0.023 x AVcc - 0.06 x AVcc

Slew rate SR 10 - - V/s

Gain error Gain  2.000 - - - 1 %

Gain  2.500 - - 1

Gain  3.077 - - 1

Gain  3.636 - - 1.5

Gain  4.000 - - 1.5

Gain  4.444 - - 2

Gain  5.000 - - 2

Gain  5.714 - - 2

Gain  6.667 - - 3

Gain  10.000 - - 4

Gain  13.333 - - 4
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5.5 Power-on Reset Circuit, Voltage Detection Circuit Characteristics

Note 1. The power-off time indicates the time when VCC is below the minimum value of voltage detection levels VPOR, Vdet1, and Vdet2 
for the POR/ LVD.

Figure 5.20 Power-on Reset Timing

Table 5.19 Power-on Reset Circuit, Voltage Detection Circuit Characteristics
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 1 and 2.

Item Symbol Min. Typ. Max. Unit Test Conditions

Voltage detection 
level

Power-on reset (POR) VPOR 2.48 2.60 2.72 V Figure 5.20

Voltage detection circuit 
(LVD)

Vdet1 2.68 2.80 2.92 Figure 5.21

Vdet2 2.98 3.10 3.22 Figure 5.22

Internal reset time tPOR 20 35 50 ms Figure 5.21 and 
Figure 5.22

Min. VCC down time*1 tVOFF 200 - - us Figure 5.20 to 
Figure 5.22

Reply delay time tdet - - 200 us

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions

Voltage detection 
level

Power-on reset (POR) VPOR 3.70 3.90 4.10 V Figure 5.20

Voltage detection circuit 
(LVD)

Vdet1 3.95 4.15 4.35 Figure 5.21

Vdet2 4.40 4.60 4.80 Figure 5.22

Internal reset time tPOR 20 35 50 ms Figure 5.21 and 
Figure 5.22

Min. VCC down time*1 tVOFF 200 - - us Figure 5.20 to 
Figure 5.22

Reply delay time tdet - - 200 us

Internal reset signal 
(low valid)

VCC

tVOFF

VPOR

tPORtPOR tdet
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Figure 5.21 Voltage Detection Circuit Timing (Vdet1)

Figure 5.22 Voltage Detection Circuit Timing (Vdet2)

VCC Vdet1

tVOFF

tPORtdet

Internal reset signal 
(low valid)

 

VCC
Vdet2

tVOFF

tPORtdet

Internal reset signal 
(low valid)
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5.6 Oscillation Stop Detection Timing

Figure 5.23 Oscillation Stop Detection Timing

Table 5.20 Oscillation Stop Detection Circuit Characteristics
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit
Test 
Conditions

Detection time tdr - - 1.0 ms Figure 5.23

Internal oscillation frequency when 
oscillation stop is detected

fMAIN 0.5 - 7.0 MHz

ICLK

Main clock oscillator

Internal oscillation

Normal operation Abnormal operationOSTDF*

Note : * This indicates the OSTDF flag in the oscillation detection control register (OSTDCR).

tdr
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5.7 ROM (Flash Memory for Code Storage) Characteristics

Note 1. Definition of rewrite/erase cycle:
The rewrite/erase cycle is the number of erasing for each block. When the rewrite/erase cycle is n times (n = 1000), erasing can 
be performed n times for each block. For instance, when 256-byte writing is performed 16 times for different addresses in 4-
Kbyte block and then the entire block is erased, the rewrite/erase cycle is counted as one. However, writing to the same address 
for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. The value is obtained from the reliability test.

Table 5.21 ROM (Flash Memory for Code Storage) Characteristics (1)
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Temperature range for the programming/erasure operation: 
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit Test Conditions

Rewrite/erase cycle*1 NPEC 1000 — — Times

Data hold time tDRP 30*2 — — Year Ta = +85C°

Table 5.22 ROM (Flash Memory for Code Storage) Characteristics (2)
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Temperature range for the programming/erasure operation: 
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit Test Conditions

Programming time 256 bytes tP256 — 2 12 ms PCLK = 50 MHz
NPEC  100

4 Kbytes tP4K — 23 50 ms

16 Kbytes tP16K — 90 200 ms

256 byte tP256 — 2.4 14.4 ms PCLK = 50 MHz
NPEC > 100

4 Kbytes tP4K — 27.6 60 ms

16 Kbytes tP16K — 108 240 ms

Erasure time 4 Kbytes tE4K — 25 60 ms PCLK = 50 MHz
NPEC  100

16 Kbytes tE16K — 100 240 ms

4 Kbytes tE4K — 30 72 ms PCLK = 50 MHz
NPEC > 100

16 Kbytes tE16K — 120 288 ms

Suspend delay time during writing tSPD — — 120 s Figure 5.24
PCLK = 50 MHz

First suspend delay time during 
erasing (in suspend priority mode)

tSESD1 — — 120 s

Second suspend delay time during 
erasing (in suspend priority mode)

tSESD2 — — 1.7 ms

Suspend delay time during erasing 
(in erasure priority mode)

tSEED — — 1.7 ms



Notice
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples.  You are fully responsible for 

the incorporation of these circuits, software, and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the 

use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free.  Renesas Electronics 

assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or 

technical information described in this document.  No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or 

others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.  Renesas Electronics assumes no responsibility for any losses incurred by you or 

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality".  The recommended applications for each Renesas Electronics product depends on 

the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic 

equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical 

implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.).  You must check the quality grade of each Renesas Electronics product before using it 

in a particular application.  You may not use any Renesas Electronics product for any application for which it is not intended.  Renesas Electronics shall not be in any way liable for any damages or losses 

incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage 

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics.  Renesas Electronics shall have no liability for malfunctions or damages arising out of the 

use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and 

malfunctions under certain use conditions.  Further, Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to guard them against the 

possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to 

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because the evaluation of microcomputer software alone is very difficult, 

please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product.  Please use Renesas Electronics 

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.  Renesas Electronics assumes 

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or 

regulations.  You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the 

development of weapons of mass destruction.  When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and 

regulations and follow the procedures required by such laws and regulations.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the 

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics 

products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1)  "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.
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