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Welcome to E-XFL.COM

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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Safety Memory protection unit 
(MPU)

 Protection area: Eight areas (max.) can be specified in the range from 0000 0000h to 
FFFF FFFFh.

 Minimum protection unit: 16 bytes
 Reading from, writing to, and enabling the execution access can be specified for each 

area.
 An address exception occurs when the detected access is not in the permitted area.

Trusted Memory (TM) 
Function

 Protects against the reading of programs from blocks 8 and 9 of the code flash memory
 Instruction fetching by the CPU is the only form of access to these areas when the TM 

function is enabled.

Register write 
protection function

 Protects important registers from being overwritten for in case a program runs out of 
control.

CRC calculator (CRC)  CRC code generation for arbitrary amounts of data in 8-bit units
 Select any of three generating polynomials:

X8 + X2 + X + 1, X16 + X15 + X2 + 1, or X16 + X12 + X5 + 1
 Generation of CRC codes for use with LSB-first or MSB-first communications is 

selectable

Main clock oscillation 
stop function

 Main clock oscillation stop detection: Available

Clock frequency 
accuracy measurement 
circuit (CAC)

 Monitors the clock output from the main clock oscillator, sub-clock oscillator, low- and 
high-speed on-chip oscillators, the PLL frequency synthesizer, IWDT-dedicated on-chip 
oscillator, and PCLKB, and generates interrupts when the setting range is exceeded.

Data operation circuit 
(DOC)

 The function to compare, add, or subtract 16-bit data

Encryption 
function

AESa*3  Key lengths: 128, 196, and 256 bits
 Support for CBC, ECB, CFB, OFB, CTR, and CMAC operating modes
 Speed of calculations: 128-bit key length in 22 cycles

192-bit key length in 26 cycles
256-bit key length in 30 cycles

 Compliant with FIPS PUB 197

DES*3  Key lengths: 56 bits (DES)/3 × 56 bits (T-DES)
 Support for DES and triple DES
 Support for ECB and CBC operating modes
 Speed of calculations: 6 clock cycles in single DES mode

14 clock cycles in triple DES mode
 Compliant with FIPS PUB 46-3
 Compliant with FIPS PUB 81

SHAa*3  Support for SHA-1 (128), SHA-2 (224 or 256), and HMAC (160, 224, or 256)
 Speed of calculations: 50 clock cycles in SHA-1 mode

42 clock cycles in SHA-224 mode
42 clock cycles in SHA-256 mode

 Compliant with SHA as defined in FIPS PUB 180-1 and -2
 Compliant with HMAC as defined in FIPS PUB 198

True random number 
generator (RNG)*3

 Length of random numbers: 16 bits
 Generation of random-number-generated interrupts after a number is generated
 Random number generation time: 3.6 ms (typ) 

Operating frequency Up to 240 MHz

Power supply voltage VCC = AVCC0 = AVCC1 = VCC_USB = 2.7 to 3.6 V, 2.7  VREFH0  AVCC0, 
VCC_USBA = AVCC_USBA = 2.7 to 3.6 V,
VBATT = 2.0 to 3.6 V

Operating temperature D-version: 40 to +85°C
G-version: 40 to +105°C (in planning)

Package 177-pin TFLGA (PTLG0177KA-A) (in planning)
176-pin LFBGA (PLBG0176GA-A) (in planning)
176-pin LQFP (PLQP0176KB-A)
145-pin TFLGA (PTLG0145KA-A) (in planning)
144-pin LQFP (PLQP0144KA-A)
100-pin TFLGA (PTLG0100JA-A) (in planning)
100-pin LQFP (PLQP0100KB-A)

Table 1.1 Outline of Specifications (9/10)

Classification Module/Function Description
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Note: Note the following regarding pin names. For details, see section 1.5, Pin Assignments.
 We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.

For the RSPI, QSPI, SDHI, and MMC interfaces, the AC portion of the electrical characteristics is measured for each group.
 Pins that have "-DS" appended to their names can be used as triggers for release from deep software standby.
 RIIC pin functions that have [FM+] appended to their names support fast-mode plus.

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 P37 I/O 8-bit input/output pins (P35: input pin)

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

P50 to P56 I/O 7-bit input/output pins
(176-pin devices have only P50 to P53)

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

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

P80 to P83, P86, P87 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 PF5 I/O 6-bit input/output pins

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

PJ3, PJ5 I/O 2-bit input/output pins

Table 1.4 Pin Functions (8/8)

Classifications Pin Name I/O Description
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Figure 1.5 Pin Assignment (176-Pin LQFP)
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Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.6, List of Pin and Pin 
Functions (176-Pin LQFP).

RX71M Group
PLQP0176KB-A
(176-pin LQFP)

(Top view)
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RX71M Group 4. I/O Registers

4.1 I/O Register Addresses (Address Order)

Table 4.1 List of I/O Registers (Address Order) (1 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK

0008 0000h SYSTE
M

Mode Monitor Register MDMONR 16 16 3 ICLK Operating 
Modes

0008 0002h SYSTE
M

Mode Status Register MDSR 16 16 3 ICLK Operating 
Modes

0008 0006h SYSTE
M

System Control Register 0 SYSCR0 16 16 3 ICLK Operating 
Modes

0008 0008h SYSTE
M

System Control Register 1 SYSCR1 16 16 3 ICLK Operating 
Modes

0008 000Ch SYSTE
M

Standby Control Register SBYCR 16 16 3 ICLK Low 
Power 
Consumpti
on

0008 0010h SYSTE
M

Module Stop Control Register A MSTPCRA 32 32 3 ICLK Low 
Power 
Consumpti
on

0008 0014h SYSTE
M

Module Stop Control Register B MSTPCRB 32 32 3 ICLK Low 
Power 
Consumpti
on

0008 0018h SYSTE
M

Module Stop Control Register C MSTPCRC 32 32 3 ICLK Low 
Power 
Consumpti
on

0008 001Ch SYSTE
M

Module Stop Control Register D MSTPCRD 32 32 3 ICLK Low 
Power 
Consumpti
on

0008 0020h SYSTE
M

System Clock Control Register SCKCR 32 32 3 ICLK Clock 
Generatio
n Circuit

0008 0024h SYSTE
M

System Clock Control Register 2 SCKCR2 16 16 3 ICLK Clock 
Generatio
n Circuit

0008 0026h SYSTE
M

System Clock Control Register 3 SCKCR3 16 16 3 ICLK Clock 
Generatio
n Circuit

0008 0028h SYSTE
M

PLL Control Register PLLCR 16 16 3 ICLK Clock 
Generatio
n Circuit

0008 002Ah SYSTE
M

PLL Control Register 2 PLLCR2 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0030h SYSTE
M

External Bus Clock Control Register BCKCR 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0032h SYSTE
M

Main Clock Oscillator Control Register MOSCCR 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0033h SYSTE
M

Sub-Clock Oscillator Control Register SOSCCR 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0034h SYSTE
M

Low-Speed On-Chip Oscillator Control Register LOCOCR 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0035h SYSTE
M

IWDT-Dedicated On-Chip Oscillator Control Register ILOCOCR 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0036h SYSTE
M

High-Speed On-Chip Oscillator Control Register HOCOCR 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0037h SYSTE
M

High-Speed On-Chip Oscillator Control Register 2 HOCOCR2 8 8 3 ICLK Clock 
Generatio
n Circuit



R01DS0249EJ0100 Rev.1.00 Page 88 of 228
Jan 15, 2015

RX71M Group 4. I/O Registers

0008 821Bh TMR3 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMRb

0008 821Ch TMR2 Time Count Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMRb

0008 821Dh TMR3 Time Count Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMRb

0008 8280h CRC CRC Control Register CRCCR 8 8 2, 3 PCLKB 2 ICLK CRC

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

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

0008 8300h RIIC0 I2C Bus Control Register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8301h RIIC0 I2C Bus Control Register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8302h RIIC0 I2C Bus Mode Register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8303h RIIC0 I2C Bus Mode Register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8304h RIIC0 I2C Bus Mode Register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8305h RIIC0 I2C Bus Function Enable Register ICFER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8306h RIIC0 I2C Bus Status Enable Register ICSER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8307h RIIC0 I2C Bus Interrupt Enable Register ICIER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8308h RIIC0 I2C Bus Status Register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8309h RIIC0 I2C Bus Status Register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Ah RIIC0 Slave Address Register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Bh RIIC0 Slave Address Register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Ch RIIC0 Slave Address Register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Dh RIIC0 Slave Address Register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Eh RIIC0 Slave Address Register L2 SARL2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Fh RIIC0 Slave Address Register U2 SARU2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8310h RIIC0 I2C Bus Bit Rate Low Register ICBRL 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8311h RIIC0 I2C Bus Bit Rate High Register ICBRH 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8312h RIIC0 I2C Bus Transmit Data Register ICDRT 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8313h RIIC0 I2C Bus Receive Data Register ICDRR 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8340h RIIC2 I2C Bus Control Register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8341h RIIC2 I2C Bus Control Register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8342h RIIC2 I2C Bus Mode Register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8343h RIIC2 I2C Bus Mode Register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8344h RIIC2 I2C Bus Mode Register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8345h RIIC2 I2C Bus Function Enable Register ICFER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8346h RIIC2 I2C Bus Status Enable Register ICSER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8347h RIIC2 I2C Bus Interrupt Enable Register ICIER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8348h RIIC2 I2C Bus Status Register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8349h RIIC2 I2C Bus Status Register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Ah RIIC2 Slave Address Register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Bh RIIC2 Slave Address Register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Ch RIIC2 Slave Address Register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Dh RIIC2 Slave Address Register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Eh RIIC2 Slave Address Register L2 SARL2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Fh RIIC2 Slave Address Register U2 SARU2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8350h RIIC2 I2C Bus Bit Rate Low Register ICBRL 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8351h RIIC2 I2C Bus Bit Rate High Register ICBRH 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8352h RIIC2 I2C Bus Transmit Data Register ICDRT 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8353h RIIC2 I2C Bus Receive Data Register ICDRR 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8500h MMCIF Command Setting Register CECMDSET 32 32 2, 3 PCLKB 2 ICLK MMCIF

0008 8508h MMCIF Argument Register CEARG 32 32 2, 3 PCLKB 2 ICLK MMCIF

0008 850Ch MMCIF CMD12 Argument Register CEARGCMD
12

32 32 2, 3 PCLKB 2 ICLK MMCIF

Table 4.1 List of I/O Registers (Address Order) (16 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK
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0008 A0E6h SCI7 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0E7h SCI7 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0E8h SCI7 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0E9h SCI7 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0EAh SCI7 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0EBh SCI7 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0ECh SCI7 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0EDh SCI7 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0EEh SCI7 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0EFh SCI7 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0EEh SCI7 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0F0h SCI7 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0F1h SCI7 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0F0h SCI7 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0F2h SCI7 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A500h SSI0 Control Register SSICR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A504h SSI0 Status Register SSISR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A510h SSI0 FIFO Control Register SSIFCR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A514h SSI0 FIFO Status Register SSIFSR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A518h SSI0 Transmit FIFO Data Register SSIFTDR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A51Ch SSI0 Receive FIFO Data Register SSIFRDR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A520h SSI0 TDM Mode Register SSITDMR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A540h SSI1 Control Register SSICR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A544h SSI1 Status Register SSISR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A550h SSI1 FIFO Control Register SSIFCR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A554h SSI1 FIFO Status Register SSIFSR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A558h SSI1 Transmit FIFO Data Register SSIFTDR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A55Ch SSI1 Receive FIFO Data Register SSIFRDR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A560h SSI1 TDM Mode Register SSITDMR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 AC00h SDHI Command Register SDCMD 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC08h SDHI Argument Register SDARG 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC10h SDHI Data Stop Register SDSTOP 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC14h SDHI Block Count Register SDBLKCNT 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC18h SDHI Response Register 10 SDRSP10 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC20h SDHI Response Register 32 SDRSP32 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC28h SDHI Response Register 54 SDRSP54 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC30h SDHI Response Register 76 SDRSP76 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC38h SDHI SD Status Register 1 SDSTS1 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC3Ch SDHI SD Status Register 2 SDSTS2 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC40h SDHI SD Interrupt Mask Register 1 SDIMSK1 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC44h SDHI SD Interrupt Mask Register 2 SDIMSK2 32 32 2 to 3 PCLKB 2 ICLK SDHI
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0008 C02Fh PORTF Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C030h PORTG Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C032h PORTJ Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C040h PORT0 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C041h PORT1 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C042h PORT2 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C043h PORT3 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C044h PORT4 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C045h PORT5 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C046h PORT6 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C047h PORT7 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C048h PORT8 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C049h PORT9 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C04Ah PORTA Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C04Bh PORTB Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C04Ch PORTC Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C04Dh PORTD Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C04Eh PORTE Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C04Fh PORTF Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C050h PORTG Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C052h PORTJ Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C060h PORT0 Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C061h PORT1 Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C062h PORT2 Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C063h PORT3 Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C064h PORT4 Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C065h PORT5 Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C066h PORT6 Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C067h PORT7 Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C068h PORT8 Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C069h PORT9 Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C06Ah PORTA Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C06Bh PORTB Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C06Ch PORTC Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C06Dh PORTD Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C06Eh PORTE Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C06Fh PORTF Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C070h PORTG Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C072h PORTJ Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C080h PORT0 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C081h PORT0 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C082h PORT1 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C083h PORT1 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C084h PORT2 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C085h PORT2 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C086h PORT3 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C087h PORT3 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C088h PORT4 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C089h PORT4 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C08Ah PORT5 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O Ports
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0008 C288h SYSTE
M

Deep Standby Interrupt Flag Register 2 DPSIFR2 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C289h SYSTE
M

Deep Standby Interrupt Flag Register 3 DPSIFR3 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C28Ah SYSTE
M

Deep Standby Interrupt Edge Register 0 DPSIEGR0 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C28Bh SYSTE
M

Deep Standby Interrupt Edge Register 1 DPSIEGR1 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C28Ch SYSTE
M

Deep Standby Interrupt Edge Register 2 DPSIEGR2 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C28Dh SYSTE
M

Deep Standby Interrupt Edge Register 3 DPSIEGR3 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C290h SYSTE
M

Reset Status Register 0 RSTSR0 8 8 4, 5 PCLKB 2, 3 ICLK Resets

0008 C291h SYSTE
M

Reset Status Register 1 RSTSR1 8 8 4, 5 PCLKB 2, 3 ICLK Resets

0008 C293h SYSTE
M

Main Clock Oscillator Forced Oscillation Control 
Register

MOFCR 8 8 4, 5 PCLKB 2, 3 ICLK Clock 
Generatio
n Circuit

0008 C294h SYSTE
M

High-Speed On-Chip Oscillator Power Supply Control 
Register

HOCOPCR 8 8 4, 5 PCLKB 2, 3 ICLK Clock 
Generatio
n Circuit

0008 C297h SYSTE
M

Voltage Monitoring Circuit Control Register LVCMPCR 8 8 4, 5 PCLKB 2, 3 ICLK LDVA

0008 C298h SYSTE
M

Voltage Detection Level Select Register LVDLVLR 8 8 4, 5 PCLKB 2, 3 ICLK LDVA

0008 C29Ah SYSTE
M

Voltage Monitoring 1 Circuit Control Register 0 LVD1CR0 8 8 4, 5 PCLKB 2, 3 ICLK LDVA

0008 C29Bh SYSTE
M

Voltage Monitoring 2 Circuit Control Register 0 LVD2CR0 8 8 4, 5 PCLKB 2, 3 ICLK LDVA

0008 C2A0h 
to 0008 
C2BFh

SYSTE
M

Deep Standby Backup Registers 0 to 31 DPSBKR0 to 
31

8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C400h RTC 64-Hz Counter R64CNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C402h RTC Second Counter RSECCNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C402h RTC Binary Counter 0 BCNT0 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C404h RTC Minute Counter RMINCNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C404h RTC Binary Counter 1 BCNT1 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C406h RTC Hour Counter RHRCNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C406h RTC Binary Counter 2 BCNT2 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C408h RTC Day-of-Week Counter RWKCNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C408h RTC Binary Counter 3 BCNT3 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C40Ah RTC Date Counter RDAYCNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C40Ch RTC Month Counter RMONCNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C40Eh RTC Year Counter RYRCNT 16 16 2, 3 PCLKB 2 ICLK RTCd

0008 C410h RTC Second Alarm Register RSECAR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C410h RTC Binary Counter 0 Alarm Register BCNT0AR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C412h RTC Minute Alarm Register RMINAR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C412h RTC Binary Counter 1 Alarm Register BCNT1AR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C414h RTC Hour Alarm Register RHRAR 8 8 2, 3 PCLKB 2 ICLK RTCd
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000C 1406h MTU2 Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1408h MTU2 Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 140Ah MTU2 Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 140Ch MTU2 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1600h MTU8 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1601h MTU8 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1602h MTU8 Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1603h MTU8 Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1604h MTU8 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1606h MTU8 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1608h MTU8 Timer Counter TCNT 32 32 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 160Ch MTU8 Timer General Register A TGRA 32 32 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1610h MTU8 Timer General Register B TGRB 32 32 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1614h MTU8 Timer General Register C TGRC 32 32 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1618h MTU8 Timer General Register D TGRD 32 32 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A00h MTU6 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A01h MTU7 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A02h MTU6 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A03h MTU7 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A04h MTU6 Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A05h MTU6 Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A06h MTU7 Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A07h MTU7 Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A08h MTU6 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A09h MTU7 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A0Ah MTU Timer Output Master Enable Register B TOERB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A0Eh MTU Timer Output Control Register 1B TOCR1B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A0Fh MTU Timer Output Control Register 2B TOCR2B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A10h MTU6 Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A12h MTU7 Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A14h MTU Timer Cycle Data Register B TCDRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A16h MTU Timer Dead Time Data Register B TDDRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A18h MTU6 Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A1Ah MTU6 Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A1Ch MTU7 Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A1Eh MTU7 Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A20h MTU Timer Subcounter B TCNTSB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A22h MTU Timer Cycle Buffer Register B TCBRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A24h MTU6 Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A26h MTU6 Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A28h MTU7 Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A2Ah MTU7 Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A2Ch MTU6 Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A2Dh MTU7 Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A30h MTU Timer Interrupt Skipping Set Register 1B TITCR1B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A31h MTU Timer Interrupt Skipping Counter 1B TITCNT1B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A32h MTU Timer Buffer Transfer Set Register B TBTERB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A34h MTU Timer Dead Time Enable Register B TDERB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A36h MTU Timer Output Level Buffer Register B TOLBRB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A38h MTU6 Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a
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Note 1. When the same output trigger is specified for pulse output groups 2 and 3 by the PPG0.PCR setting, the PPG0.NDRH address 
is 0008 81ECh. When different output
triggers are specified, the PPG0.NDRH addresses for pulse output groups 2 and 3 are 0008 81EEh and 0008 81ECh, 
respectively.

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

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

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

Note 5. When the register is accessed while the USB is operating, a delay may be generated in accessing.

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

DPUSR1R 32 32 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa
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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. Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and C0 to C3 are 5 V tolerant.
Note 2. Connect the AVCC0, AVCC1, and VCC_USB pins to VCC, and the AVSS0, AVSS1, and VSS_USB pins to VSS.

When the A/D converter unit 0 is not to be used, connect the VREFH0 pin to VCC and the VREFL0 pin to VSS, respectively. Do 
not leave these pins open.
When the USBA is not to be used, connect the VCC_USBA and AVCC_USBA pins to VCC and the VSS1_USBA, VSS2_USBA, 
PVSS_USBA, and AVSS_USBA pins to VSS, respectively. Do not leave these pins open.

Table 5.1 Absolute Maximum Rating
Conditions: VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V

Item Symbol Value Unit

Power supply voltage VCC, VCC_USB –0.3 to +4.6 V

VBATT power supply voltage VBATT –0.3 to +4.6 V

Input voltage (except for ports for 5 V tolerant*1) Vin –0.3 to VCC + 0.3 V

Input voltage (ports for 5 V tolerant*1) Vin –0.3 to +5.8 V

Reference power supply voltage VREFH0 –0.3 to VCC + 0.3 V

Analog power supply voltage AVCC0, AVCC1*2 –0.3 to +4.6 V

USBA power supply voltage VCC_USBA*2 –0.3 to +4.6 V

USBA analog power supply voltage AVCC_USBA*2 –0.3 to +4.6 V

Analog input voltage VAN –0.3 to AVCC + 0.3 V

Operating temperature Topr –40 to +85 °C

Operating temperature (high-temperature products) Topr –40 to +105 (Under planning) °C

Storage temperature Tstg –55 to +125 °C
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5.3 AC Characteristics

Note 1. The FCLK must run at a frequency of at least 4 MHz when changing the flash memory contents.

Note 1. When the 12-bit A/D converter is used, the frequency must be set to at least 1 MHz.

Table 5.7 Operating Frequency (High-Speed Operating Mode)
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit

Operating 
frequency

System clock (ICLK) f — — 240 MHz

Peripheral module clock (PCLKA) — — 120

Peripheral module clock (PCLKB) — — 60

Peripheral module clock (PCLKC) — — 60

Peripheral module clock (PCLKD) — — 60

Flash-IF clock (FCLK) —*1 — 60

External bus clock (BCLK) Packages with 177 to 144 pins 
only

— — 120

Package with 100 pins only — — 60

BCLK pin output Packages with 177 to 144 pins 
only

— — 60

Package with 100 pins only — — 30

SDRAM clock (SDCLK) Packages with 177 to 144 pins 
only

— — 60

SDCLK pin output Packages with 177 to 144 pins 
only

— — 60

Table 5.8 Operating Frequency (Low-Speed Operating Mode 1)
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit

Operating 
frequency

System clock (ICLK) f — — 1 MHz

Peripheral module clock (PCLKA) — — 1

Peripheral module clock (PCLKB) — — 1

Peripheral module clock (PCLKC)*1 — — 1

Peripheral module clock (PCLKD)*1 — — 1

Flash-IF clock (FCLK) — — 1

External bus clock (BCLK) Packages with 177 to 144 pins 
only

— — 1

Package with 100 pins only — — 1

BCLK pin output Packages with 177 to 144 pins 
only

— — 1

Package with 100 pins only — — 1

SDRAM clock (SDCLK) Packages with 177 to 144 pins 
only

— — 1

SDCLK pin output Packages with 177 to 144 pins 
only

— — 1
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Figure 5.19 External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)

A23 to A1

CS7# to CS0#

tAD

BCLK

A23 to A0

Byte strobe mode

1-write strobe mode

BC3# to BC0#

Common to both byte strobe mode
and 1-write strobe mode

tBCD

tCSD tCSD

tAD

tAD

tAD

tBCD

D31 to D0 (Write)

WR3# to WR0#, WR# (Write)

tWRD tWRD

tWDH

tWDD

TW1 TW2 Tend Tn1 Tn2

WRON:1
WDON:1 *1

CSWWAIT:2

WDOFF:1 *1CSON:0

Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

CSWOFF:2
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Figure 5.28 SDRAM Space Mode Register Set Bus Timing

A18 to A0

SDCLK pin

SDCS#

AP*1

DQMn

D31 to D0

RAS#

CAS#

WE#

CKE

SDRAM command

(Hi-Z)

(High)

tCASD

tRASD

tCSD2

t AD2  

MRS

t AD2  

t AD2  

t AD2  

tCASD

tRASD

t CSD2

t WED t WED

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

Figure 5.41 GPT Input Capture Input Timing

Figure 5.42 GPT External Trigger Input Timing

Table 5.29 GPT Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit*1 Test 
Conditions

GPT Input capture input pulse 
width

Single-edge 
setting

tGTICW 3 — tPAcyc Figure 5.41

Both-edge 
setting

5 —

External trigger input pulse 
width

Single-edge 
setting

tOTETW 1.5 — tPAcyc Figure 5.42

Both-edge 
setting

2.5 —

Input capture 
input

PCLKA

tGTICW

External trigger

PCLKA

tGTEW
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Note 1. tPBcyc: PCLKB cycle

Figure 5.43 A/D Converter Trigger Input Timing

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

Table 5.30 A/D Converter Trigger Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit*1 Test 
Conditions

A/D
converter

A/D converter trigger input pulse width tTRGW 1.5 — tPBcyc Figure 5.43

Table 5.31 CAC Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item*1, *2 Symbol Min.*1 Max. Unit*1 Test 
Conditions

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

— ns

tPBcyc > tcac 5tcac + 
6.5tPBcyc

—

ADTRG0#,
ADTRG1#

PCLKB

tTRGW
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5.4 USB Characteristics

Figure 5.75 DP and DM Output Timing (Low Speed)

Figure 5.76 Test Circuit (Low Speed)

Table 5.42 On-Chip USB Low Speed (Host Only) Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 3.0 to 3.6 V, 3.0 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
USBA_RREF = 2.2 kΩ ±1%, USBMCLK = 20/24 MHz, UCLK = 48 MHz, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions

Input 
characteristics

Input high level voltage VIH 2.0 — — V

Input low level voltage VIL — — 0.8 V

Differential input sensitivity VDI 0.2 — — V | DP – DM |

Differential common mode range VCM 0.8 — 2.5 V

Output 
characteristics

Output high level voltage VOH 2.8 — 3.6 V IOH = –200 μA

Output low level voltage VOL 0.0 — 0.3 V IOL = 2 mA

Cross-over voltage VCRS 1.3 — 2.0 V Figure 5.75

Rise time tLR 75 — 300 ns

Fall time tLF 75 — 300 ns

Rise/fall time ratio tLR / tLF 80 — 125 % tLR/ tLF

Pull-up and 
pull-down 
characteristics

DP/DM pull-down resistance
(when the host controller function is 
selected)

Rpd 14.25 — 24.80  kΩ

DP, DM

tLFtLR

90%
10%10%

90%VCRS

Observation 
point

200 pF to 
600 pF

dp

dm

200 pF to 
600 pF

1.5 K

3.6 VUSBb: 27 
USBA: Not 

necessary
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Note: The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds 
during A/D conversion, values may not fall within the above ranges.

Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states 
is indicated.

Note 2. The value in parentheses indicates the sampling time.

Table 5.47 12-Bit A/D (Unit 1) Conversion Characteristics
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V,
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
PCLKB = PCLKD = 1 MHz to 60 MHz, Ta = Topr

Item Min. Typ. Max. Unit Test Conditions

Resolution 8 — 12 Bit

Conversion time*1

(Operation at PCLK = 
60 MHz)

Permissible signal source
impedance (max.) = 1.0 kΩ

0.88
(0.667)

*2

— — μs Sampling in 40 states

Analog input capacitance — — 30 pF

Offset error — ±2.0 ±3.5 LSB

Full-scale error — ±2.0 ±3.5 LSB

Quantization error — ±0.5 — LSB

Absolute accuracy — ±4.0 ±6.0 LSB

DNL differential nonlinearity error — ±1.5 ±2.5 LSB

INL integral nonlinearity error — ±2.0 ±3.5 LSB

Table 5.48 A/D Internal Reference Voltage Characteristics
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V,
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
PCLKB = PCLKD = 60 MHz, Ta = Topr

Item Min. Typ. Max. Unit
Test 

Conditions

A/D internal reference voltage 1.20 1.25 1.30 V



R01DS0249EJ0100 Rev.1.00 Page 211 of 228
Jan 15, 2015

RX71M Group 5. Electrical Characteristics

Figure 5.85 Voltage Detection Circuit Timing (Vdet1)

tVOFF

Vdet1VCC

tdettdet

tLVD1

Td(E-A)

LVD1E

LVD1
Comparator output

LVD1CMPE

LVD1MON

Internal reset signal
(Low is valid)

When LVD1RN = L

When LVD1RN = H

VLVH

tLVD1
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Figure G 100-Pin LQFP (PLQP0100KB-A)

Terminal cross section

b1

c 1
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c
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