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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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RX63T Group 1. Overview

Serial communications 
interface (SCIc)

Asynchronous mode/clock synchronous mode

SCK0, SCK1, SCK2, SCK3 I/O Input/output pins for clock signals.

RXD0, RXD1, RXD2, RXD3 Input Input pins for data reception.

TXD0, TXD1, TXD2, TXD3 Output Output pins for data transmission.

CTS0#, CTS1#, CTS2#, CTS3# Input Transmit/receive start control input pins

RTS0#, RTS1#, RTS2#, RTS3# Output Transmit/receive start control output pins

Simple I2C mode

SSCL0, SSCL1, SSCL2, 
SSCL3

I/O Input/output pins for the I2C clock

SSDA0, SSDA1, SSDA2, 
SSDA3

I/O Input/output pins for the I2C data

Simple SPI mode

SCK0, SCK1, SCK2, SCK3 I/O Input/output pins for the clock

SMISO0, SMISO1, 
SMISO2, SMISO3

I/O Input/output pins for slave transmit data.

SMOSI0, SMOSI1, 
SMOSI2, SMOSI3

I/O Input/output pins for master transmit data.

SS0#, SS1#, SS2#, SS3# Input Input pins for chip select signals

Serial communications 
interface (SCId)

Asynchronous mode/clock synchronous mode

SCK12 I/O Input/output pin for clock signals.

RXD12 Input Input pin for data reception.

TXD12 Output Output pin for data transmission.

CTS12# Input Transmit/receive start control input pins

RTS12# Output Transmit/receive start control output pins

Simple I2C mode

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

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

Simple SPI mode

SCK12 I/O Input/output pins for the clock

SMISO12 I/O Input/output pins for slave transmit data.

SMOSI12 I/O Input/output pins for master transmit data.

SS12# Input Input pins for chip select signals

Extended serial mode

RXDX12 Input Input pin for receive data

TXDX12 Output Output pin for transmit data

SIOX12 I/O Input/output pin for transfer data

I2C bus interface SCL, SCL0, SCL1 I/O Clock input/output pin. N-channel open drain can directly drive 
buses.

SDA, SDA0, SDA1 I/O Data input/output pin. N-channel open drain can directly drive 
buses.

Table 1.4 Pin Functions (3/5)

Classifications Pin Name I/O Description
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38 PB0 A14 MTIOC0D MOSIA/MOSIB

39 PA5 MTIOC1A RXD0/SMISO0/
SSCL0/
MISOA/MISOB

ADTRG1#

40 PA4 MTIOC1B TXD0/SMOSI0/
SSDA0/RSPCKA/
RSPCKB

ADTRG0#

41 PA3 MTIOC2A SCK0/SSLA0/SSLB0

42 PA2 MTIOC2B RXD2/SMISO2/
SSCL2/
SSLA1/SSLB1

43 PA1 MTIOC6A TXD2/SMOSI2/
SSDA2/SSLA2/SSLB2

44 PA0 MTIOC6C SCK2/SSLA3/SSLB3

45 VCC

46 P96 A13 POE4# RXD1/SMISO1/SSCL1 IRQ4-DS

47 VSS

48 P95 MTIOC6B/
GTIOC4A

TXD1/SMOSI1/SSDA1

49 P94 MTIOC7A/
GTIOC5A

CTS1#/RTS1#/SS1#

50 P93 MTIOC7B/
GTIOC6A

CTS2#/RTS2#/SS2#

51 P92 MTIOC6D/GTIOC4B

52 P91 MTIOC7C/GTIOC5B

53 P90 MTIOC7D/GTIOC6B

54 TRCLK PG5 POE12# SCK3 ADTRG#

55 TRDATA3 PG4 GTIOC6B RXD3/SMISO3/SSCL3 IRQ6

56 TRDATA2 PG3 GTIOC6A TXD3/SMOSI3/SSDA3

57 TRDATA1 PG2 SCK2 IRQ2

58 TRDATA0 PG1 GTIOC7B RXD2/SMISO2/SSCL2 IRQ1

59 TRSYNC PG0 GTIOC7A TXD2/SMOSI2/SSDA2 IRQ0

60 P76 D0/[A0/D0] MTIOC4D/GTIOC2B

61 P75 D1/[A1/D1] MTIOC4C/GTIOC1B

62 P74 D2/[A2/D2] MTIOC3D/GTIOC0B

63 P73 D3/[A3/D3] MTIOC4B/GTIOC2A

64 P72 D4/[A4/D4] MTIOC4A/GTIOC1A

65 P71 D5/[A5/D5] MTIOC3B/GTIOC0A

66 P70 D6/[A6/D6] POE0# CTS1#/RTS1#/SS1# IRQ5-DS

67 P33 D7/[A7/D7] MTIOC3A/MTCLKA SSLA3/SSLB3

68 P32 D8/[A8/D8] MTIOC3C/MTCLKB SSLA2/SSLB2

69 VCC

70 P31 D9/[A9/D9] MTIOC0A/MTCLKC SSLA1/SSLB1

71 VSS

72 P30 D10/[A10/
D10]

MTIOC0B/MTCLKD SCK0/SSLA0/SSLB0

73 P24 D11/[A11/D11] CTS0#/RTS0#/SS0#/
RSPCKA/RSPCKB

IRQ4

Table 1.7 List of Pins and Pin Functions (112-Pin LQFP) (2/4)

Pin Number
Power Supply
Clock System 
Control I/O Port Bus

Timer 
(MTU3, GPT, POE3, CAC)

Communications
(SCIc, SCId, RSPI, RIIC, 
CAN) Interrupt

S12ADB,
AD, DA

112-Pin 
LQFP
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Table 1.9 List of Pins and Pin Functions (64-Pin LQFP) (1/3)

Pin Number Power Supply
Clock
System 
Control I/O Port POE3

Timer Communications

Interrupt S12ADB
64-Pin 
LQFP

(MTU3, 
GPT, CAC) (SCIc, SCId) (RSPI, RIIC)

1 EMLE

2 P00 GTIOC3A CTS0#
RTS0#
SS0#

IRQ2-DS

3 VCL

4 P01 GTIOC3B
CACREF

IRQ4-DS

5 MD
FINED

6 RES#

7 XTAL

8 VSS

9 EXTAL

10 VCC

11 PE2 POE10# NMI

12 TRST# PD7 GTIOC0A CTS0#
RTS0#
SS0#

13 TMS PD6 GTIOC0B

14 TDI PD5 GTIOC1A RXD1
SMISO1
SSCL1

15 TCK
FINEC

PD4 GTIOC1B SCK1

16 TDO PD3 GTIOC2A TXD1
SMOSI1
SSDA1

17 PB7 GTIOC2B SCK12

18 PB6 GTIOC2B RXD12
SMISO12
SSCL12
RXDX12

19 PB5 POE11# TXD12
SMOSI12
SSDA12
TXDX12
SIOX12

IRQ0

20 VCC

21 PB4 POE8# GTETRG CTS12#
RTS12#
SS12#

IRQ3-DS

22 VSS

23 PB3 MTIOC0A
MTCLKA
CACREF

SCK0

24 PB2 MTIOC0B
MTCLKB

TXD0
SMOSI0
SSDA0

SDA

25 PB1 MTIOC0C RXD0
SMISO0
SSCL0

SCL

26 PB0 MTIOC0D MOSIA
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0008 7507h ICU IRQ Control Register 7 IRQCR7 8 8 2 ICLK ICUb Not present in versions 
with 64 or 48 pins.

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, 3 PCLKB 2 ICLK CMT

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

0008 8004h CMT0 Compare Match Timer Counter CMCNT 16 16 2, 3 PCLKB 2 ICLK

0008 8006h CMT0 Compare Match Timer Constant Register CMCOR 16 16 2, 3 PCLKB 2 ICLK

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

0008 800Ah CMT1 Compare Match Timer Counter CMCNT 16 16 2, 3 PCLKB 2 ICLK

0008 800Ch CMT1 Compare Match Timer Constant Register CMCOR 16 16 2, 3 PCLKB 2 ICLK

0008 8010h CMT Compare Match Timer Start Register 1 CMSTR1 16 16 2, 3 PCLKB 2 ICLK

0008 8012h CMT2 Compare Match Timer Control Register CMCR 16 16 2, 3 PCLKB 2 ICLK

0008 8014h CMT2 Compare Match Timer Counter CMCNT 16 16 2, 3 PCLKB 2 ICLK

0008 8016h CMT2 Compare Match Timer Constant Register CMCOR 16 16 2, 3 PCLKB 2 ICLK

0008 8018h CMT3 Compare Match Timer Control Register CMCR 16 16 2, 3 PCLKB 2 ICLK

0008 801Ah CMT3 Compare Match Timer Counter CMCNT 16 16 2, 3 PCLKB 2 ICLK

0008 801Ch CMT3 Compare Match Timer Constant Register CMCOR 16 16 2, 3 PCLKB 2 ICLK

0008 8020h WDT WDT Refresh Register WDTRR 8 8 2, 3 PCLKB 2 ICLK WDTA

0008 8022h WDT WDT Control Register WDTCR 16 16 2, 3 PCLKB 2 ICLK

0008 8024h WDT WDT Status Register WDTSR 16 16 2, 3 PCLKB 2 ICLK

0008 8026h WDT WDT Reset Control Register WDTRCR 8 8 2, 3 PCLKB 2 ICLK

0008 8030h IWDT IWDT Refresh Register IWDTRR 8 8 2, 3 PCLKB 2 ICLK IWDTa

0008 8032h IWDT IWDT Control Register IWDTCR 16 16 2, 3 PCLKB 2 ICLK

0008 8034h IWDT IWDT Status Register IWDTSR 16 16 2, 3 PCLKB 2 ICLK

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

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

0008 80C0h DA D/A Data Register 0 DADR0 16 16 2, 3 PCLKB 2 ICLK DAa Not present in versions 
with 64 or 48 pins.

0008 80C2h DA D/A Data Register 1 DADR1 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 80C4h DA D/A Control Register DACR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 80C5h DA DADRm Format Select Register DADPR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 80C6h DA D/A A/D Synchronous Start Control Register DAADSCR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

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

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

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

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

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

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

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

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

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

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

Table 4.1 List of I/O Registers (Address Order) (14/48)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Module 
Name Remarks ICLK PCLK  ICLK  PCLK
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0008 C086h PORT3 Open Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O Ports Not present in versions 
with 144, 120, 112, or 
100 pins.

0008 C087h PORT3 Open Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64 
or 48 pins.

0008 C090h PORT8 Open Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C092h PORT9 Open Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 144, 120, 112, 100 
or 48 pins.

0008 C093h PORT9 Open Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C094h PORTA Open Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C095h PORTA Open Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C096h PORTB Open Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK

0008 C097h PORTB Open Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK

0008 C09Ah PORTD Open Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK

0008 C09Bh PORTD Open Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK

0008 C09Eh PORTF Open Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 100, 64, or 48 pins.

0008 C0A0h PORTG Open Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 100, 64, or 48 pins.

0008 C0A1h PORTG Open Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 100, 64, or 48 pins.

0008 C0F2h PORT Driving Ability Control Register 1 DSCR1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C0F3h PORT Driving Ability Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C100h MPC CS Output Enable Register PFCSE 8 8 2, 3 PCLKB 2 ICLK MPC Not present in versions 
with 64 or 48 pins.

0008 C102h MPC CS Output Pin Select Register 0 PFCSS0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C104h MPC Address Output Enable Register 0 PFAOE0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C105h MPC Address Output Enable Register 1 PFAOE1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C106h MPC External Bus Control Register 0 PFBCR0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C107h MPC External Bus Control Register 1 PFBCR1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C114h MPC USB0 Control Register PFUSB0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 C11Fh MPC Write-Protect Register PWPR 8 8 2, 3 PCLKB 2 ICLK

0008 C140h MPC P00 Pin Function Control Register P00PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C141h MPC P01 Pin Function Control Register P01PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C142h MPC P02 Pin Function Control Register P02PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 C143h MPC P03 Pin Function Control Register P03PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 C148h MPC P10 Pin Function Control Register P10PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C149h MPC P11 Pin Function Control Register P11PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C14Ah MPC P12 Pin Function Control Register P12PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 100, 64, or 48 pins.

0008 C14Bh MPC P13 Pin Function Control Register P13PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

Table 4.1 List of I/O Registers (Address Order) (24/48)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Module 
Name Remarks ICLK PCLK  ICLK  PCLK
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0009 1840h CAN1 Control Register CTLR 16 8, 16 2, 3 PCLKB 2 ICLK CAN Not present in versions 
with 64 or 48 pins.

0009 1842h CAN1 Status Register STR 16 8, 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1844h CAN1 Bit Configuration Register BCR 32 8, 16, 32 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1848h CAN1 Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1849h CAN1 Receive FIFO Pointer Control Register RFPCR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 184Ah CAN1 Transmit FIFO Control Register TFCR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 184Bh CAN1 Transmit FIFO Pointer Control Register TFPCR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 184Ch CAN1 Error Interrupt Enable Register EIER 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 184Dh CAN1 Error Interrupt Factor Judge Register EIFR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 184Eh CAN1 Receive Error Count Register RECR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 184Fh CAN1 Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1850h CAN1 Error Code Store Register ECSR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1851h CAN1 Channel Search Support Register CSSR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1852h CAN1 Mailbox Search Status Register MSSR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1853h CAN1 Mailbox Search Mode Register MSMR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1854h CAN1 Time Stamp Register TSR 16 8, 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1856h CAN1 Acceptance Filter Support Register AFSR 16 8, 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1858h CAN1 Test Control Register TCR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

000A 0000h USB0 System Configuration Control Register SYSCFG 16 16 3, 4 PCLKB 2, 3 ICLK USBa Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0004h USB0 System Configuration Status Register 0 SYSSTS0 16 16 9 PCLKB or 
more

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0008h USB0 Device State Control Register 0 DVSTCTR0 16 16 9 PCLKB or 
more

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0014h USB0 CFIFO Port Register CFIFO 16 8, 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0018h USB0 D0FIFO Port Registe D0FIFO 16 8, 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 001Ch USB0 D1FIFO Port Register D1FIFO 16 8, 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0020h USB0 CFIFO Port Select Register CFIFOSEL 16 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0022h USB0 CFIFO Port Control Register CFIFOCTR 16 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0028h USB0 D0FIFO Port Select Register D0FIFOSEL 16 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 002Ah USB0 D0FIFO Port Control Register D0FIFOCTR 16 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 002Ch USB0 D1FIFO Port Select Register D1FIFOSEL 16 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

Table 4.1 List of I/O Registers (Address Order) (29/48)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Module 
Name Remarks ICLK PCLK  ICLK  PCLK
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000A 002Eh USB0 D1FIFO Port Control Register D1FIFOCTR 16 16 3, 4 PCLKB 2, 3 ICLK USBa Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0030h USB0 Interrupt Enable Register 0 INTENB0 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/ 
(frequency ratio 
of ICLK/
PCLKB)*1

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0032h USB0 Interrupt Enable Register 1 INTENB1 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/ 
(frequency ratio 
of ICLK/
PCLKB)*1

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0036h USB0 BRDY Interrupt Enable Register BRDYENB 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/ 
(frequency ratio 
of ICLK/
PCLKB)*1

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0038h USB0 NRDY Interrupt Enable Register NRDYENB 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/ 
(frequency ratio 
of ICLK/
PCLKB)*1

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 003Ah USB0 BEMP Interrupt Enable Register BEMPENB 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/ 
(frequency ratio 
of ICLK/
PCLKB)*1

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 003Ch USB0 SOF Output Configuration Register SOFCFG 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/ 
(frequency ratio 
of ICLK/
PCLKB)*1

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0040h USB0 Interrupt Status Register 0 INTSTS0 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/ 
(frequency ratio 
of ICLK/
PCLKB)*1

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0042h USB0 Interrupt Status Register 1 INTSTS1 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/ 
(frequency ratio 
of ICLK/
PCLKB)*1

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0046h USB0 BRDY Interrupt Status Register BRDYSTS 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/ 
(frequency ratio 
of ICLK/
PCLKB)*1

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0048h USB0 NRDY Interrupt Status Register NRDYSTS 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/ 
(frequency ratio 
of ICLK/
PCLKB)*1

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 004Ah USB0 BEMP Interrupt Status Register BEMPSTS 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/ 
(frequency ratio 
of ICLK/
PCLKB)*1

Not present in versions 
with 112, 100, 64, or 48 
pins.

Table 4.1 List of I/O Registers (Address Order) (30/48)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Module 
Name Remarks ICLK PCLK  ICLK  PCLK
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000C 120Fh MTU Timer Output Control Register 2A TOCR2A 8 8 4, 5 PCLKA 2, 3 ICLK MTU3

000C 1210h MTU3 Timer Counter TCNT 16 16, 32 4, 5 PCLKA 2, 3 ICLK

000C 1212h MTU4 Timer Counter TCNT 16 16 4, 5 PCLKA 2, 3 ICLK

000C 1214h MTU Timer Cycle Data Register A TCDRA 16 16, 32 4, 5 PCLKA 2, 3 ICLK

000C 1216h MTU Timer Dead Time Data Register A TDDRA 16 16 4, 5 PCLKA 2, 3 ICLK

000C 1218h MTU3 Timer General Register A TGRA 16 16, 32 4, 5 PCLKA 2, 3 ICLK

000C 121Ah MTU3 Timer General Register B TGRB 16 16 4, 5 PCLKA 2, 3 ICLK

000C 121Ch MTU4 Timer General Register A TGRA 16 16, 32 4, 5 PCLKA 2, 3 ICLK

000C 121Eh MTU4 Timer General Register B TGRB 16 16 4, 5 PCLKA 2, 3 ICLK

000C 1220h MTU Timer Subcounter A TCNTSA 16 16, 32 4, 5 PCLKA 2, 3 ICLK

000C 1222h MTU Timer Cycle Buffer Register A TCBRA 16 16 4, 5 PCLKA 2, 3 ICLK

000C 1224h MTU3 Timer General Register C TGRC 16 16, 32 4, 5 PCLKA 2, 3 ICLK

000C 1226h MTU3 Timer General Register D TGRD 16 16 4, 5 PCLKA 2, 3 ICLK

000C 1228h MTU4 Timer General Register C TGRC 16 16, 32 4, 5 PCLKA 2, 3 ICLK

000C 122Ah MTU4 Timer General Register D TGRD 16 16 4, 5 PCLKA 2, 3 ICLK

000C 122Ch MTU3 Timer Status Register TSR 8 8, 16 4, 5 PCLKA 2, 3 ICLK

000C 122Dh MTU4 Timer Status Register TSR 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1230h MTU Timer Interrupt Skipping Set Register 1A TITCR1A 8 8, 16 4, 5 PCLKA 2, 3 ICLK

000C 1231h MTU Timer Interrupt Skipping Counters 1A TITCNT1A 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1232h MTU Timer Buffer Transfer Set Register A TBTERA 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1234h MTU Timer dead time enable register A TDERA 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1236h MTU Timer output level buffer register A TOLBRA 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1238h MTU3 Timer Buffer Operation Transfer Mode 
Register

TBTM 8 8, 16 4, 5 PCLKA 2, 3 ICLK

000C 1239h MTU4 Timer Buffer Operation Transfer Mode 
Register

TBTM 8 8 4, 5 PCLKA 2, 3 ICLK

000C 123Ah MTU Timer Interrupt Skipping Mode Register A TITMRA 8 8 4, 5 PCLKA 2, 3 ICLK

000C 123Bh MTU Timer Interrupt Skipping Set Register 2A TITCR2A 8 8 4, 5 PCLKA 2, 3 ICLK

000C 123Ch MTU Timer Interrupt Skipping Counters 2A TITCNT2A 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1240h MTU4 Timer A/D Converter Start Request Control 
Register

TADCR 16 16 4, 5 PCLKA 2, 3 ICLK

000C 1244h MTU4 Timer A/D Converter Start Request Cycle 
Set Register A

TADCORA 16 16, 32 4, 5 PCLKA 2, 3 ICLK

000C 1246h MTU4 Timer A/D Converter Start Request Cycle 
Set Register B

TADCORB 16 16 4, 5 PCLKA 2, 3 ICLK

000C 1248h MTU4 Timer A/D Converter Start Request Cycle 
Set Buffer Register A

TADCOBRA 16 16, 32 4, 5 PCLKA 2, 3 ICLK

000C 124Ah MTU4 Timer A/D Converter Start Request Cycle 
Set Buffer Register B

TADCOBRB 16 16 4, 5 PCLKA 2, 3 ICLK

000C 1260h MTU Timer Waveform Control Register A TWCRA 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1270h MTU Timer Mode Register 2A TMDR2A 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1272h MTU3 Timer General Register E TGRE 16 16 4, 5 PCLKA 2, 3 ICLK

000C 1274h MTU4 Timer General Register E TGRE 16 16 4, 5 PCLKA 2, 3 ICLK

000C 1276h MTU4 Timer General Register F TGRF 16 16 4, 5 PCLKA 2, 3 ICLK

000C 1280h MTU Timer Start Register A TSTRA 8 8, 16 4, 5 PCLKA 2, 3 ICLK

000C 1281h MTU Timer Synchronous Register A TSYRA 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1282h MTU Timer Counter Synchronous Start Register TCSYSTR 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1284h MTU Timer Read/Write Enable Register A TRWERA 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1300h MTU0 Timer Control Register TCR 8 8, 16, 32 4, 5 PCLKA 2, 3 ICLK

000C 1301h MTU0 Timer Mode Register 1 TMDR1 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1302h MTU0 Timer I/O Control Register H TIORH 8 8, 16 4, 5 PCLKA 2, 3 ICLK

000C 1303h MTU0 Timer I/O Control Register L TIORL 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1304h MTU0 Timer Interrupt Enable Register TIER 8 8, 16, 32 4, 5 PCLKA 2, 3 ICLK

000C 1305h MTU0 Timer Status Register TSR 8 8 4, 5 PCLKA 2, 3 ICLK

000C 1306h MTU0 Timer Counter TCNT 16 16 4, 5 PCLKA 2, 3 ICLK

Table 4.1 List of I/O Registers (Address Order) (34/48)

Address
Module 
Symbol Register Name

Register 
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Number 
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Access 
Size
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000C 21A6h GPT1 A/D Converter Start Request Timing Buffer 
Register A

GTADTBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK GPT

000C 21A8h GPT1 A/D Converter Start Request Timing Double-
Buffer Register A

GTADTDBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 21ACh GPT1 A/D Converter Start Request Timing Register 
B

GTADTRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 21AEh GPT1 A/D Converter Start Request Timing Buffer 
Register B

GTADTBRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 21B0h GPT1 A/D Converter Start Request Timing Double-
Buffer Register B

GTADTDBRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 21B4h GPT1 General PWM Timer Output Negate Control 
Register 

GTONCR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 21B6h GPT1 General PWM Timer Dead Time Control 
Register 

GTDTCR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 21B8h GPT1 General PWM Timer Dead Time Value 
Register U

GTDVU 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 21BAh GPT1 General PWM Timer Dead Time Value 
Register D

GTDVD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 21BCh GPT1 General PWM Timer Dead Time Buffer 
Register U

GTDBU 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 21BEh GPT1 General PWM Timer Dead Time Buffer 
Register D

GTDBD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 21C0h GPT1 General PWM Timer Output Protection 
Function Status Register

GTSOS 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 21C2h GPT1 General PWM Timer Output Protection 
Function Temporary Release Register 

GTSOTR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2200h GPT2 General PWM Timer I/O Control Register GTIOR 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2202h GPT2 General PWM Timer Interrupt Output Setting 
Register 

GTINTAD 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2204h GPT2 General PWM Timer Control Register GTCR 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2206h GPT2 General PWM Timer Buffer Enable Register GTBER 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2208h GPT2 General PWM Timer Count Direction 
Register

GTUDC 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 220Ah GPT2 General PWM Timer Interrupt and A/D 
Converter Start Request Skipping Setting 
Register

GTITC 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 220Ch GPT2 General PWM Timer Status Register GTST 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 220Eh GPT2 General PWM Timer Counter GTCNT 16 16 2 to 5 PCLKA 2, 3 ICLK

000C 2210h GPT2 General PWM Timer Compare Capture 
Register A

GTCCRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2212h GPT2 General PWM Timer Compare Capture 
Register B

GTCCRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2214h GPT2 General PWM Timer Compare Capture 
Register C

GTCCRC 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2216h GPT2 General PWM Timer Compare Capture 
Register D

GTCCRD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2218h GPT2 General PWM Timer Compare Capture 
Register E

GTCCRE 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 221Ah GPT2 General PWM Timer Compare Capture 
Register F

GTCCRF 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 221Ch GPT2 General PWM Timer Cycle Setting Register GTPR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 221Eh GPT2 General PWM Timer Cycle Setting Buffer 
Register 

GTPBR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2220h GPT2 General PWM Timer Cycle Setting Double-
Buffer Register

GTPDBR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2224h GPT2 A/D Converter Start Request Timing Register 
A

GTADTRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2226h GPT2 A/D Converter Start Request Timing Buffer 
Register A

GTADTBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2228h GPT2 A/D Converter Start Request Timing Double-
Buffer Register A

GTADTDBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 222Ch GPT2 A/D Converter Start Request Timing Register 
B

GTADTRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 222Eh GPT2 A/D Converter Start Request Timing Buffer 
Register B

GTADTBRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

Table 4.1 List of I/O Registers (Address Order) (39/48)

Address
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5.3.1 Reset Timing

Figure 5.1 Reset Input Timing at Power-On

Figure 5.2 Reset Input Timing

Table 5.8 Reset Timing
Note: Common standard values for conditions not given in the table are listed as “Condition 1” to “Condition 3” below.

Condition 1: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VCC_USB = 3.0 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V
 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

                    Ta = Topr. Ta is common to conditions 1 to 3. 

Item Symbol Min. Typ. Max. Unit
Test 
Conditions

RES# pulse 
width

Power-on tRESWP 2 — — ms Figure 5.1

Deep software standby mode tRESWD 1 — — ms Figure 5.2

Software standby mode tRESWS 1 — — ms

Programming or erasure of the ROM or E2 
DataFlash memory or blank checking of the E2 
DataFlash memory

tRESWF 200 — — μs

Other than above tRESW 200 — — μs

Wait time after RES# cancellation tRESWT 59 — 60 tcyc

Internal reset time (independent watchdog timer reset, watchdog 
timer reset, software reset)

tRESW2 112 — 120 tcyc

VCC

RES#

tRESWP

Internal reset

tRESWT

RES#

Internal reset

tRESWT

tRESWD, tRESWS, tRESW
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Figure 5.19 Example of External Bus Timing/Write Access Operation (Multiplexed)

Address/data 
bus

(A15/D15 to 
A0/D0)

Data write
(WRm#)

tAD

BCLK

Address bus

Address latch
(ALE)

Chip select
(CS3# to CS0#)

tALED

TW1 TW2 Tn1

tAD tAD

Tn2

tWRD tWRD

TW3 TW4 TW5 Tend

Ta1 Ta1 Tan

Address cycle Data cycle

tALED

tCSD
tCSD

tWDD tWDH

Tn3
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5.8 Oscillation Stop Detection Circuit Characteristics

Figure 5.43 Oscillation Stop Detection Timing

Table 5.28 Oscillation Stop Detection Circuit Characteristics
Note: Common standard values for conditions not given in the table are listed as “Condition 1” to “Condition 3” below.

Condition 1: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0V

 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VCC_USB = 3.0 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V
 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

                    Ta = Topr. Ta is common to conditions 1 to 3. 

Item Symbol Min. Typ. Max. Unit Test Conditions

Detection time tdr — — 1.0 ms Figure 5.43

tdr

Main clock or PLL clock

OSTDSR.OSTDF

LOCO clock

ICLK
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Figure 5.44 Flash Memory Program/Erase Suspend Timing

FCU command

FSTATR0.FRDY

Programming pulse

• Suspension during programming

FCU command

FSTATR0.FRDY

Erasure pulse

• Suspension during erasure in suspend priority mode

FCU command

FSTATR0.FRDY

Erasure pulse

• Suspension during erasure in erasure priority mode

Program Suspend

Ready Not Ready Ready

Programming

tSPD

Erase Suspend

Ready Not Ready Ready

 tSEED

Erasing

Erase Suspend Resume Suspend

Ready Not Ready Ready Not Ready

 tSESD1  tSESD2

Erasing Erasing
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Figure 6.5 PLL Clock Oscillation Start Timing (PLL is Operated before Main Clock Oscillation Has 
Settled)

MOSCCR.MOSTP

PLL circuit output

PLLCR2.PLLEN

tPLL2

tMAINOSC

Main clock oscillation output

PLL clock

tPLLWT2
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Figure 6.9 Deep Software Standby Mode Cancellation Timing

6.3.4 Control Signal Timing

Note 1. tPcyc: PCLK cycle

Figure 6.10 NMI Interrupt Input Timing

Figure 6.11 IRQ Interrupt Input Timing

Table 6.10 Control Signal Timing
Conditions: VCC = 2.7 to 3.6 V, VSS = AVSS0 = VREFL0 = 0 V, 

AVCC0 = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions

NMI pulse width tNMIW 200 — — ns tPcyc × 2 ≤ 200ns, Figure 6.10

2 tPcyc tPcyc × 2 > 200ns, Figure 6.10

IRQ pulse width tIRQW 200 — — ns tPcyc × 2 ≤ 200ns, Figure 6.11

2 tPcyc tPcyc × 2 > 200ns, Figure 6.11

Oscillator

IRQ

Internal reset

Reset exception handling start

Deep software standby mode

Deep software 
standby reset

tDSBY

tDSBYWT

NMI

tNMIW

IRQ

tIRQW
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Note 1. The value in parentheses is used when ICMR3.NF[1:0] are set to 11b while a digital filter is enabled with ICFER.NFE = 1.
Note 2. Cb indicates the total capacity of the bus line.

Figure 6.12 I/O port Input Timing

Figure 6.13 MTU3 Input/Output Timing

Figure 6.14 MTU3 Clock Input Timing

Table 6.15 Timing of On-Chip Peripheral Modules (5)
Conditions: VCC = 2.7 to 3.6 V, VSS = AVSS0 = VREFL0 = 0 V, 

AVCC0 = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, 
Ta = Topr

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

Simple IIC
(Standard-mode)

SCL, SDAinput rise time tSr — 1000 ns Figure 6.25

SCL, SDA input fall time tSf — 300 ns

SCL, SDA input spike pulse removal time tSP 0 4 × tIICcyc ns

Data input setup time tSDAS 250 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

Simple IIC
(Fast-mode)

SCL, SDA input rise time tSr 20 + 0.1Cb 300 ns

SCL, SDA input fall time tSf 20 + 0.1Cb 300 ns

SCL, SDA input spike pulse removal time tSP 0 4 × tIICcyc ns

Data input setup time tSDAS 100 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

Port

PCLK

tPRW

Input capture 
input

PCLKA

tTICW

MTCLKA to 
MTCLKD

ICLK

tTCKWL tTCKWH
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Figure 6.22 RSPI Timing (Master, CPHA = 1) and Simple SPI Timing (Master, CKPH = 0)

Figure 6.23 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)

tMODR, tMODF

tSU tH
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tTD

tLAG

tSSLr, tSSLf
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CPOL = 0
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CPOL = 1
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MISOA input

MOSIA output

tSODR, tSODFtSU tH

tLEAD

tTD

tLAG

tSA

MSB IN DATA LSB IN MSB IN

MSB OUT DATA LSB OUT MSB IN MSB OUT

tOH tOD tREL

SSLA0 input

RSPCKA
CPOL = 0

input

RSPCKA
CPOL = 1

input
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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 144-Pin LQFP (PLQP0144KA-A)
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Classifications

- Items with Technical Update document number: Changes according to the corresponding issued Technical Update

- Items without Technical Update document number: Minor changes that do not require Technical Update to be issued

Rev. Date
Description

Classification
Page Summary

2.20 Mar 31, 2016 1. Overview

2 to 8 Table 1.1 Outline of Specifications, Note 1 changed TN-RX*-A086A/E

10 to 13 Table 1.3 List of Products, changed TN-RX*-A086A/E

16 Table 1.4 Pin Functions, changed

27 to 30 Table 1.5 List of Pins and Pin Functions (144-Pin LQFP), changed

30 Table 1.5 List of Pins and Pin Functions (144-Pin LQFP), Note 1 added

31 to 34 Table 1.6 List of Pins and Pin Functions (120-Pin LQFP), changed

35 to 38 Table 1.7 List of Pins and Pin Functions (112-Pin LQFP), changed

38 Table 1.7 List of Pins and Pin Functions (112-Pin LQFP), Note 1 added

4. I/O Registers

54 (4) Notes on Sleep Mode and Mode Transition, added TN-RX*-A140A/E

55 to 102 Table 4.1 List of I/O Registers (Address Order), changed TN-RX*-A086A/E, 
TN-RX*-A140A/E

5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

103 Table 5.1 Absolute Maximum Ratings, changed TN-RX*-A086A/E

106 Table 5.4 DC Characteristics (3), changed

107 Table 5.5 Permissible Output Currents, changed

108 Table 5.6 Permissible Power Consumption (G version product only), title changed, 
notes added

TN-RX*-A086A/E

111 Table 5.9 Clock Timing, changed TN-RX*-A097A/E

112 Figure 5.6 LOCO, IWDTCLK Clock Oscillation Start Timing, title changed TN-RX*-A097A/E

112 Figure 5.6 LOCO, IWDTCLK Clock Oscillation Start Timing, changed TN-RX*-A097A/E

124 Table 5.16 Timing of On-Chip Peripheral Modules (1), changed TN-RX*-A121A/E

125 Table 5.16 Timing of On-Chip Peripheral Modules (2), changed TN-RX*-A121A/E

126 Table 5.16 Timing of On-Chip Peripheral Modules (3), changed TN-RX*-A121A/E

127 Table 5.16 Timing of On-Chip Peripheral Modules (4), changed

129 Table 5.17 Timing of the PWM Delay Generation Circuit TN-RX*-A086A/E

132 Figure 5.30 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKB Division Ratio Set 
to a Value Other Than 1/2) and Simple SPI Timing (Master, CKPH = 1), title and 
figure changed

133 Figure 5.32 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set 
to a Value Other Than 1/2) and Simple SPI Timing (Master, CKPH = 0), title 
changed

134 Figure 5.34 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH 
= 1), title changed

135 Figure 5.35 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH 
= 0), title changed

136 Table 5.18 On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteris-
tics), Condition 1, 2 changed

TN-RX*-A086A/E

143 Table 5.26 Power-on Reset Circuit and Voltage Detection Circuit Characteristics 
(1), changed

6. Electrical Characteristics [64- and 48-Pin Versions]

150 Table 6.1 Absolute Maximum Ratings, changed TN-RX*-A086A/E

153 Table 6.5 Permissible Power Consumption (G version product only), title changed, 
note added

TN-RX*-A086A/E

154 Table 6.7 Clock Timing, changed TN-RX*-A097A/E

155 Figure 6.3 LOCO, IWDTCLK Clock Oscillation Start Timing, title changed TN-RX*-A097A/E

155 Figure 6.3 LOCO, IWDTCLK Clock Oscillation Start Timing, changed TN-RX*-A097A/E

161 Table 6.12 Timing of On-Chip Peripheral Modules (2), changed

170 Table 6.18 Power-on Reset Circuit and Voltage Detection Circuit Characteristics, 
changed
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