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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

1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications in outline, and Table 1.2 lists the functions of products.

Table 1.1 shows an outline of the maximum specifications, and the available peripheral modules and number of 

channels differ according to the number of pins on the package and the ROM capacity. For details, see Table 1.2, 

Comparison of Functions for Different Packages.

Table 1.1 Outline of Specifications (1/7)

Classification Module/Function Description

CPU CPU  Maximum operating frequency: 100 MHz
 32-bit RX CPU
 Minimum instruction execution time: One instruction per state (cycle of the system 

clock)
 Address space: 4-Gbyte linear
 Register set of the CPU

General purpose: Sixteen 32-bit registers
Control: Nine 32-bit registers
Accumulator: One 64-bit register

 Basic instructions: 73
 Floating-point operation instructions: 8
 DSP instructions: 9
 Addressing modes: 10
 Data arrangement

Instructions: Little endian
Data: Selectable as little endian or big endian

 On-chip 32-bit multiplier: 32 × 32  64 bits
 On-chip divider: 32 / 32  32 bits
 Barrel shifter: 32 bits
 Memory protection unit (MPU)

FPU  Single precision floating point (32 bits)
 Data types and floating-point exceptions in conformance with the IEEE754 standard

Memory ROM  Capacity: 512 Kbytes, 384 Kbytes, 256 Kbytes, 64 Kbytes, 48 Kbytes, 32 Kbytes
 100 MHz, no-wait access
 On-board programming: Programs can be modified through SCI or USB while the MCU 

is mounted on the board.
 Off-board programming: Programs can be modified using parallel programmer.

(only in 144-, 120-, 112- and 100-pin versions)

RAM  Capacity: 48 Kbytes, 32 Kbytes, 24 Kbytes, 8 Kbytes
 100 MHz, no-wait access

E2 data flash  Capacity: 32 Kbytes, 8 Kbytes
 Programming/erasing: 100,000 times
 On-board programming:

Programs can be modified through SCI or USB while the MCU is mounted on the board.
Programming from the user program is possible.

MCU operating modes [144-, 120-, 112- and 100-pin versions]
Single-chip mode, on-chip ROM enabled extended mode, on-chip ROM disabled 
extended mode (switchable by software)
[64- and 48-pin versions]
Single-chip mode
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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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37 PLLVSS

38 PB3 A15 MTIOC0A/CACREF SCK0

39 PB2 MTIOC0B TXD0/SMOSI0/
SSDA0/SDA0

40 PB1 MTIOC0C RXD0/SMISO0/
SSCL0/SCL0

IRQ4

41 PB0 A14 MTIOC0D MOSIA/MOSIB

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

ADTRG1#

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

ADTRG0#

44 PA3 MTIOC2A SCK0/SSLA0/SSLB0

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

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

47 PA0 MTIOC6C SCK2/SSLA3/SSLB3

48 VCC

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

50 PG6 CS2# SCK1

51 VSS

52 P95 MTIOC6B/GTIOC4A TXD1/SMOSI1/SSDA1

53 P94 MTIOC7A/GTIOC5A CTS1#/RTS1#/SS1#

54 P93 MTIOC7B/GTIOC6A CTS2#/RTS2#/SS2#

55 P92 MTIOC6D/GTIOC4B

56 P91 MTIOC7C/GTIOC5B

57 P90 MTIOC7D/GTIOC6B

58 TRCLK PG5 POE12# SCK3 ADTRG#

59 TRDATA3 PG4 GTIOC6B RXD3/SMISO3/SSCL3 IRQ6

60 TRDATA2 PG3 GTIOC6A TXD3/SMOSI3/SSDA3

61 TRDATA1 PG2 SCK2 IRQ2

62 TRDATA0 PG1 GTIOC7B RXD2/SMISO2/SSCL2 IRQ1

63 TRSYNC PG0 GTIOC7A TXD2/SMOSI2/SSDA2 IRQ0

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

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

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

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

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

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

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

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

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

73 VCC

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

Table 1.6 List of Pins and Pin Functions (120-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, USB) Interrupt

S12ADB,
AD, DA

120-Pin 
LQFP



R01DS0087EJ0220 Rev.2.20 Page 46 of 186
Mar 31, 2016

RX63T Group 1. Overview

26 P74 MTIOC3D
GTIOC0B
MTIOC6D

27 P73 MTIOC4B
GTIOC2A
MTIOC7B

28 P72 MTIOC4A
GTIOC1A
MTIOC7A

29 P71 MTIOC3B
GTIOC0A
MTIOC6B

30 P70 POE0# CTS1#
RTS1#
SS1#

IRQ5-DS

31 VCC

32 P30 MTIOC0B
MTCLKD

TXD0
SMOSI0
SSDA0

SSLA0

33 VSS

34 P24 MTIC5U
MTCLKC

RXD0
SMISO0
SSCL0

RSPCKA

35 P23 MTIC5V
MTCLKB
CACREF

SCK0 MOSIA

36 P22 MTIC5W
MTCLKA

CTS0#
RTS0#
SS0#

MISOA

37 P47 AN007
CVREFH

38 P44 AN004

39 P43 AN003
CVREFL

40 P42 AN002

41 P41 AN001

42 P40 AN000

43 AVCC0

44 VREFH0

45 VREFL0

46 AVSS0

47 VCL

48 EMLE

Table 1.10 List of Pins and Pin Functions (48-Pin LQFP) (2/2)

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)
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2. CPU
The RX CPU has sixteen general-purpose registers, nine control registers, and one accumulator used for DSP 

instructions.

Figure 2.1 Register Set of the CPU

 

Note 1. The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP), according 
to the value of the U bit in the PSW.

USP (User stack pointer)

ISP (Interrupt stack pointer)

INTB (Interrupt table register)

PC (Program counter)

PSW (Processor status word)

BPC (Backup PC)

BPSW (Backup PSW)

FINTV (Fast interrupt vector register)

FPSW (Floating-point status word)

R15

R14

R13

R12

R11

R10

R9

R8

R7

R6

R5

R4

R3

R2

R1

R0  (SP)*1

General-purpose register

Control register

b31 b0

b31 b0

DSP instruction register

b63 b0

                            ACC (Accumulator)
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0008 7098h ICU Interrupt Request Register 152 IR152 8 8 2 ICLK ICUb

0008 7099h ICU Interrupt Request Register 153 IR153 8 8 2 ICLK

0008 709Ah ICU Interrupt Request Register 154 IR154 8 8 2 ICLK

0008 709Bh ICU Interrupt Request Register 155 IR155 8 8 2 ICLK

0008 709Ch ICU Interrupt Request Register 156 IR156 8 8 2 ICLK

0008 709Dh ICU Interrupt Request Register 157 IR157 8 8 2 ICLK

0008 709Eh ICU Interrupt Request Register 158 IR158 8 8 2 ICLK

0008 70A1h ICU Interrupt Request Register 161 IR161 8 8 2 ICLK

0008 70A2h ICU Interrupt Request Register 162 IR162 8 8 2 ICLK

0008 70A3h ICU Interrupt Request Register 163 IR163 8 8 2 ICLK

0008 70A4h ICU Interrupt Request Register 164 IR164 8 8 2 ICLK

0008 70A5h ICU Interrupt Request Register 165 IR165 8 8 2 ICLK

0008 70A6h ICU Interrupt Request Register 166 IR166 8 8 2 ICLK

0008 70A7h ICU Interrupt Request Register 167 IR167 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70A8h ICU Interrupt Request Register 168 IR168 8 8 2 ICLK

0008 70A9h ICU Interrupt Request Register 169 IR169 8 8 2 ICLK

0008 70AAh ICU Interrupt Request Register 170 IR170 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70ABh ICU Interrupt Request Register 171 IR171 8 8 2 ICLK

0008 70ACh ICU Interrupt Request Register 172 IR172 8 8 2 ICLK

0008 70ADh ICU Interrupt Request Register 173 IR173 8 8 2 ICLK

0008 70AEh ICU Interrupt Request Register 174 IR174 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70AFh ICU Interrupt Request Register 175 IR175 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70B0h ICU Interrupt Request Register 176 IR176 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70B1h ICU Interrupt Request Register 177 IR177 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70B2h ICU Interrupt Request Register 178 IR178 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70B3h ICU Interrupt Request Register 179 IR179 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70B4h ICU Interrupt Request Register 180 IR180 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70B5h ICU Interrupt Request Register 181 IR181 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70B6h ICU Interrupt Request Register 182 IR182 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70B7h ICU Interrupt Request Register 183 IR183 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70B8h ICU Interrupt Request Register 184 IR184 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70B9h ICU Interrupt Request Register 185 IR185 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70BAh ICU Interrupt Request Register 186 IR186 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70BBh ICU Interrupt Request Register 187 IR187 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70BCh ICU Interrupt Request Register 188 IR188 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70BDh ICU Interrupt Request Register 189 IR189 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 70BEh ICU Interrupt Request Register 190 IR190 8 8 2 ICLK Not present in versions 
with 112, 100, 64 or 48 
pins.

0008 70BFh ICU Interrupt Request Register 191 IR191 8 8 2 ICLK Not present in versions 
with 112, 100, 64 or 48 
pins.

Table 4.1 List of I/O Registers (Address Order) (6/48)

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 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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000C 2A24h GPT6 A/D Converter Start Request Timing Register 
A

GTADTRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK GPT Not present in versions 
with 64 or 48 pins.

000C 2A26h GPT6 A/D Converter Start Request Timing Buffer 
Register A

GTADTBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A28h GPT6 A/D Converter Start Request Timing Double-
Buffer Register A

GTADTDBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A2Ch GPT6 A/D Converter Start Request Timing Register 
B

GTADTRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A2Eh GPT6 A/D Converter Start Request Timing Buffer 
Register B

GTADTBRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A30h GPT6 A/D Converter Start Request Timing Double-
Buffer Register B

GTADTDBRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A34h GPT6 General PWM Timer Output Negate Control 
Register 

GTONCR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A36h GPT6 General PWM Timer Dead Time Control 
Register

GTDTCR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A38h GPT6 General PWM Timer Dead Time Value 
Register U

GTDVU 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A3Ah GPT6 General PWM Timer Dead Time Value 
Register D

GTDVD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A3Ch GPT6 General PWM Timer Dead Time Buffer 
Register U

GTDBU 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A3Eh GPT6 General PWM Timer Dead Time Buffer 
Register D

GTDBD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A40h GPT6 General PWM Timer Output Protection 
Function Status Register

GTSOS 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A42h GPT6 General PWM Timer Output Protection 
Function Temporary Release Register

GTSOTR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A80h GPT7 General PWM Timer I/O Control Register GTIOR 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A82h GPT7 General PWM Timer Interrupt Output Setting 
Register 

GTINTAD 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A84h GPT7 General PWM Timer Control Register GTCR 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A86h GPT7 General PWM Timer Buffer Enable Register GTBER 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A88h GPT7 General PWM Timer Count Direction 
Register 

GTUDC 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A8Ah GPT7 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 Not present in versions 
with 64 or 48 pins.

000C 2A8Ch GPT7 General PWM Timer Status Register GTST 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A8Eh GPT7 General PWM Timer Counter GTCNT 16 16 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A90h GPT7 General PWM Timer Compare Capture 
Register A

GTCCRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A92h GPT7 General PWM Timer Compare Capture 
Register B

GTCCRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A94h GPT7 General PWM Timer Compare Capture 
Register C

GTCCRC 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A96h GPT7 General PWM Timer Compare Capture 
Register D

GTCCRD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A98h GPT7 General PWM Timer Compare Capture 
Register E

GTCCRE 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A9Ah GPT7 General PWM Timer Compare Capture 
Register F

GTCCRF 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A9Ch GPT7 General PWM Timer Cycle Setting Register GTPR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A9Eh GPT7 General PWM Timer Cycle Setting Buffer 
Register

GTPBR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AA0h GPT7 General PWM Timer Cycle Setting Double-
Buffer Register 

GTPDBR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AA4h GPT7 A/D Converter Start Request Timing Register 
A

GTADTRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AA6h GPT7 A/D Converter Start Request Timing Buffer 
Register A

GTADTBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

Table 4.1 List of I/O Registers (Address Order) (45/48)

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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000C3056h DPC Control Calculation Parameter Setting 
Register KQ2

PARAMKQ2 16 16 3 to 5 PCLKA 2, 3 ICLK DPC Not present in versions 
with 64 or 48 pins.

000C305Ah DPC Control Calculation Parameter Setting 
Register KF2

PARAMKF2 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C305Eh DPC Control Calculation Parameter Setting 
Register KP3

PARAMKP3 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3062h DPC Control Calculation Parameter Setting 
Register KI3

PARAMKI3 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3066h DPC Control Calculation Parameter Setting 
Register KQ3

PARAMKQ3 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C306Ah DPC Control Calculation Parameter Setting 
Register KF3

PARAMKF3 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C306Ch DPC Control Calculation Result Higher-Order Bits 
Store Register 0

RESULTU0 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C306Eh DPC Control Calculation Result Lower-Order Bits 
Store Register 0

RESULTL0 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3070h DPC Control Calculation Result Higher-Order Bits 
Store Register 1

RESULTU1 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3072h DPC Control Calculation Result Lower-Order Bits 
Store Register 1

RESULTL1 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3074h DPC Control Calculation Result Higher-Order Bits 
Store Register 2

RESULTU2 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3076h DPC Control Calculation Result Lower-Order Bits 
Store Register 2

RESULTL2 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3078h DPC Control Calculation Result Higher-Order Bits 
Store Register 3

RESULTU3 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C307Ah DPC Control Calculation Result Lower-Order Bits 
Store Register 3

RESULTL3 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C307Eh DPC Input Code Monitor Enable Register TMONEN 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3082h DPC Maximum Input Code Monitor Register 0 TMONMAX0 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3086h DPC Minimum Input Code Monitor Register 0 TMONMIN0 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C308Ah DPC Maximum Input Code Monitor Register 1 TMONMAX1 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C308Eh DPC Minimum Input Code Monitor Register 1 TMONMIN1 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3092h DPC Maximum Input Code Monitor Register 2 TMONMAX2 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3096h DPC Minimum Input Code Monitor Register 2 TMONMIN2 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C309Ah DPC Maximum Input Code Monitor Register 3 TMONMAX3 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C309Eh DPC Minimum Input Code Monitor Register 3 TMONMIN3 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C30A2h DPC Overvoltage Output Error Judgment Thresh-
old Setting Register 0

ERRVTH0 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C30A6h DPC Overvoltage Output Error Judgment Thresh-
old Setting Register 1

ERRVTH1 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C30AAh DPC Overvoltage Output Error Judgment Thresh-
old Setting Register 2

ERRVTH2 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C30AEh DPC Overvoltage Output Error Judgment Thresh-
old Setting Register 3

ERRVTH3 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C30B2h DPC PWM Shut-Down at Overvoltage Output 
Error Setting Register

ERRDWN 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

007F C402h FLASH Flash Mode Register FMODR 8 8 2, 3 FCLK 2, 3 ICLK ROM/
E2 DataFlash 
Memory007F C410h FLASH Flash Access Status Register FASTAT 8 8 2, 3 FCLK 2, 3 ICLK

007F C411h FLASH Flash Access Error Interrupt Enable 
Register 

FAEINT 8 8 2, 3 FCLK 2, 3 ICLK

007F C412h FLASH Flash Ready Interrupt Enable Register FRDYIE 8 8 2, 3 FCLK 2, 3 ICLK ROM

007F C440h FLASH E2 DataFlash Read Enable Register 0 DFLRE0 16 16 2, 3 FCLK 2, 3 ICLK E2 DataFlash 
Memory

007F C442h FLASH E2 DataFlash Read Enable Register 1 DFLRE1 16 16 2, 3 FCLK 2, 3 ICLK

007F C450h FLASH E2 DataFlash P/E Enable Register 0 DFLWE0 16 16 2, 3 FCLK 2, 3 ICLK

007F C452h FLASH E2 DataFlash P/E Enable Register 1 DFLWE1 16 16 2, 3 FCLK 2, 3 ICLK

Table 4.1 List of I/O Registers (Address Order) (47/48)

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

5.1 Absolute Maximum Ratings

Caution: Permanent damage to the LSI may result if absolute maximum ratings are exceeded.
Note 1. When the USB is not in use, do not leave the VCC_USB and VSS_USB pins open.

Connect the VCC_USB pin to VCC, and the VSS_USB pin to VSS, respectively.
Note 2. When the A/D converter is not in use, do not leave the AVCC0, VREFH0, VREFL0, AVSS0, AVCC, VREF, and AVSS pins open.

• When the 12-bit A/D converter is not in use
  Connect the AVCC0 pin to AVCC, the VREFH0 pin to VREF, and the AVSS0 and VREFL0 pins to AVSS, respectively.
• When the 10-bit A/D converter is not in use
  Connect the AVCC pin to AVCC0, the VREF pin to VREFH0, and the AVSS pin to AVSS0, respectively.
• When the 12-bit A/D converter and 10-bit A/D converter are not in use
  Connect the AVCC0, VREFH0, AVCC, and VREF pins to VCC, and the AVSS0, VREFL0, and AVSS pins to VSS, respectively.

Table 5.1 Absolute Maximum Ratings
Conditions: VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

Item Symbol Value Unit

Power supply voltage VCC, PLLVCC –0.3 to +6.5 V

USB power supply voltage VCC_USB*1 –0.3 to +6.5 V

Analog power supply voltage AVCC0, AVCC*2 –0.3 to +6.5 V

Reference power supply voltage VREFH0*2 –0.3 to AVCC0 + 0.3 V

VREF*2 –0.3 to AVCC0 + 0.3 V

Input voltage (except for ports 4 to 6, C, 
USB0_DP, and USB0_DM)

Vin –0.3 to VCC + 0.3 V

Input voltage (USB0_DP and USB0_DM) Vin –0.3 to VCC_USB + 0.3 V

Input voltage (port 4) Vin –0.3 to AVCC0 + 0.3 V

Input voltage (ports 5, 6, and C) Vin –0.3 to AVCC + 0.3 V

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

Analog input voltage (ports 5, 6, and C) VAN –0.3 to AVCC + 0.3 V

Operating 
temperature

D version product Topr –40 to +85 ºC

G version product Topr –40 to +105 ºC

Storage temperature Tstg –55 to +125 ºC
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5.3.5 Bus Timing

Table 5.12 Bus Timing (1)
Condition: VCC = PLLVCC = VCC_USB = AVCC0 = AVCC = 3.0 to 3.6 V, 

VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V
VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC
Ta = Topr
Output load conditions: VOH = VCC x 0.5, VOL = VCC x 0.5, IOH = –1.0 mA, IOL = 1.0 mA, C = 30 pF

Item Symbol Min. Max. Unit Test Conditions

Address delay time tAD — 30 ns Figure 5.13 to 
Figure 5.16

Byte control delay time tBCD — 30 ns

CS# delay time tCSD — 30 ns

RD# delay time tRSD — 30 ns

Read data setup time tRDS 20 — ns

Read data hold time tRDH 0 — ns

WR# delay time tWRD — 30 ns

Write data delay time tWDD — 35 ns

Write data hold time tWDH 0 — ns

WAIT# setup time tWTS 20 — ns Figure 5.17

WAIT# hold time tWTH 0 — ns

Table 5.13 Bus Timing (2)
Condition: VCC = PLLVCC = AVCC0 = AVCC = 4.0 to 5.5 V, VCC_USB = 3.0 to 3.6 V, 

VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V
VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr
Output load conditions: VOH = VCC x 0.5, VOL = VCC x 0.5, IOH = –1.0 mA, IOL = 1.0 mA, C = 30 pF

Item Symbol Min. Max. Unit Test Conditions

Address delay time tAD — 15 ns Figure 5.13 to 
Figure 5.16

Byte control delay time tBCD — 15 ns

CS# delay time tCSD — 15 ns

RD# delay time tRSD — 15 ns

Read data setup time tRDS 15 — ns

Read data hold time tRDH 0 — ns

WR# delay time tWRD — 15 ns

Write data delay time tWDD — 15 ns

Write data hold time tWDH 0 — ns

WAIT# setup time tWTS 15 — ns Figure 5.17

WAIT# hold time tWTH 0 — ns
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Note 1. tPcyc: PCLK cycle

Table 5.16 Timing of On-Chip Peripheral Modules (4)
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. Max. Unit*1 Test Conditions

Simple 
SPI

SCK clock cycle output (master) tSPcyc 4 65536 tPcyc C = 30 pF, 
Figure 5.30

SCK clock cycle input (slave) 8 65536

SCK clock high pulse width tSPCKWH 0.4 0.6 tSPcyc

SCK clock low pulse width tSPCKWL 0.4 0.6 tSPcyc

SCK clock rise/fall time tSPCKR, tSPCKF — 20 ns

Data input setup time tSU 40 — ns C = 30 pF, 
Figure 5.31 to 
Figure 5.38

Data input hold time tH 40 — ns

SS input setup time tLEAD 6 — tPcyc

SS input hold time tLAG 6 — tPcyc

Data output delay time tOD — 40 ns

Data output hold time tOH –10 — ns

Data rise/fall time tDR, tDF — 20 ns

SS input rise/fall time tSSLr, tSSLf — 20 ns

Slave access time tSA — 5 tPcyc C = 30 pF, 
Figure 5.37 and 
Figure 5.38

Slave output release time tREL — 5 tPcyc
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Figure 5.31 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to 1/2)

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)
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5.5 A/D Conversion Characteristics

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

Table 5.19 10-Bit A/D Conversion Characteristics (1)
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 Min. Typ. Max. Unit
Test 
Conditions

Resolution 10 10 10 Bit

Conversion 
time*1

(Operation at 
ADCLK = 
100 MHz)

With 0.1-µF 
external capaci-
tor

AN0 to AN7 0.5 — — µs Sampling 
in 25 
states

Other channels 0.75 — — μs Sampling 
in 50 
states

Without 0.1-µF 
external capaci-
tor
Permissible sig-
nal source
impedance 
(max.) = 1 kΩ

AN0 to AN7 0.6 — — μs Sampling 
in 35 
states

Other channels 0.75 — — μs Sampling 
in 50 
states

Analog input capacitance — — 6 pF

Integral nonlinearity error — — ±3.0 LSB

Offset error — — ±2.0 LSB

Full-scale error — — ±3.0 LSB

Quantization error — ±0.5 — LSB

Absolute accuracy — — ±6.0 LSB
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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 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states 
is indicated.

Table 5.21 12-Bit A/D Conversion Characteristics (1)
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

                     Ta = Topr

Item Min. Typ. Max. Unit Test Conditions

Resolution 12 12 12 Bit

Conversion time*1

(ADCLK = 25 MHz)
Without 0.1-µF external capacitor
Permissible signal source
impedance (max.) = 1.0 kΩ

2.0 — — µs Sampling in 20 
states

Analog input capacitance — — 8 pF

Sample and hold circuit 
in use

Integral nonlinearity error — — ±4.0 LSB AVin = 0.25 to 
AVREFH–0.25

Offset error — — ±4.0 LSB

Full-scale error — — ±4.0 LSB

Quantization error — ±0.5 — LSB

Absolute accuracy — — ±8.0 LSB

Sample and hold circuit 
not in use

Integral nonlinearity error — — ±3.0 LSB AVin = AVREFL to 
AVREFHOffset error — — ±3.0 LSB

Full-scale error — — ±3.0 LSB

Quantization error — ±0.5 — LSB

Absolute accuracy — — ±6.0 LSB

Table 5.22 12-Bit A/D Conversion Characteristics (2)
Note: Common standard values for conditions not given in the table are listed as “Condition 1” and “Condition 2” 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 = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

Condition 2: 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 2 and 3. 

Item Min. Typ. Max. Unit Test Conditions

Resolution 12 12 12 Bit

Conversion time*1

(ADCLK = 50 MHz)
Without 0.1-µF external capacitor
Permissible signal source
impedance (max.) = 1.0 kΩ

1.0 — — µs Sampling in 20 
states

Analog input capacitance — — 6 pF

Sample and hold circuit 
in use

Integral nonlinearity error — — ±6.0 LSB AVin = 0.25 to 
AVREFH–0.25

Offset error — — ±6.0 LSB

Full-scale error — — ±6.0 LSB

Quantization error — ±0.5 — LSB

Absolute accuracy — — ±8.0 LSB

Sample and hold circuit 
not in use

Integral nonlinearity error — — ±3.0 LSB AVin = AVREFL to 
AVREFHOffset error — — ±3.0 LSB

Full-scale error — — ±3.0 LSB

Quantization error — ±0.5 — LSB

Absolute accuracy — — ±6.0 LSB
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5.7 Power-on Reset Circuit and Voltage Detection Circuit Characteristics

Note 1. # in symbol VDET1_# indicates the value of the LVDLVLR.LVD1LVL[3:0] bits.
Note 2. # in symbol VDET2_# indicates the value of the LVDLVLR.LVD2LVL[3:0] bits.
Note 3. The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels VPOR, 

VDET1, and VDET2 for the POR/ LVD.

Table 5.26 Power-on Reset Circuit and Voltage Detection Circuit Characteristics (1)
Note: Common standard values for conditions not given in the table are listed as “Condition 1” and “Condition 2” 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

                    Ta = Topr. Ta is common to conditions 1 and 2. 

Item Symbol Min. Typ. Max. Unit Test Conditions

Voltage detection 
level

Power-on reset (POR) VPOR 2.46 2.58 2.7 V Figure 5.41

Voltage detection circuit (LVD0) VDET0 2.7 2.82 2.94 Figure 5.42

Voltage detection circuit (LVD1)*1 VDET1_8 2.75 2.90 3.05 Figure 5.43

VDET1_9 2.70 2.85 3.00

VDET1_A 2.73 2.88 3.03

Voltage detection circuit (LVD2)*2 VDET2_8 2.75 2.9 3.05 Figure 5.44

VDET2_9 2.70 2.85 3.00

VDET2_A 2.73 2.88 3.03

Internal reset time Power-on reset (POR) tPOR 9.7 ms Figure 5.41

Voltage detection circuit (LVD0) tLVD0 9.7 Figure 5.42

Voltage detection circuit (LVD1) tLVD1 0.9 Figure 5.43

Voltage detection circuit (LVD2) tLVD2 0.9 Figure 5.44

Minimum VCC down time*3 tVOFF 200 — — µs Figure 5.41 and 
Figure 5.42

Response delay time tDET 200 µs

LVD operation stabilization time (after LVD is enabled) Td(E-A) 3 µs Figure 5.41 to 
Figure 5.44

Hysteresis width (LVD1 and LVD2) V LVH 80 mV
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6.3 AC Characteristics

Note 1. The FCLK must run at a frequency of at least 4 MHz when changing the ROM or E2 DataFlash memory contents.

6.3.1 Clock Timing

Note 1. This is the time until the clock is used after clearing the main clock oscillator stop bit (MOSCCR.MOSTP) to 0 (selecting 
operation).

Note 2. When using a main clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation 
provided by the manufacturer for the oscillation stabilization time.

Note 3. This is calculated from the formula below, where n is the number of cycles set by the MOSCWTCR.MSTS[4:0] bits.

Table 6.6 Operation Frequency Value
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

Operation 
frequency

System clock (ICLK) f — — 100 MHz

Peripheral module clock PCLK — — 50

Timer module clock (PCLKA) — — 100

S12AD clock (PCLKD) — — 50

Flash clock (FCLK) —*1 — 50

Table 6.7 Clock 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

EXTAL external clock input cycle time tEXcyc 50 — — ns Figure 6.1

EXTAL external clock input high pulse width tEXH 20 — — ns

EXTAL external clock input low pulse width tEXL 20 — — ns

EXTAL external clock rising time tEXr — — 5 ns

EXTAL external clock falling time tEXf — — 5 ns

EXTAL external clock input wait time*1 tEXWT 1 — — ms

Main clock oscillator oscillation frequency fMAIN 4 — 16 MHz

Main clock oscillation stabilization time (crystal) tMAINOSC — — —*2 ms Figure 6.2

Main clock oscillation stabilization wait time (crystal) tMAINOSCWT — — —*3 ms

LOCO, IWDTCLK clock cycle time tcyc 6.96 8 9.4 μs

LOCO, IWDTCLK clock oscillation frequency fLOCO 106.25 125 143.75 kHz

LOCO, IWDTCLK clock oscillation stabilization wait time tLOCOWT — — 20 μs Figure 6.2

PLL clock oscillation stabilization time PLL operation started 
after main clock 
oscillation has settled

tPLL1 — — 500 μs Figure 6.4

PLL clock oscillation stabilization wait 
time

tPLLWT1 — — —*4 ms

PLL clock oscillation stabilization time
PLL

PLL operation started 
before main clock 
oscillation has settled

tPLL2 — — tMAINOSC 
+ tPLL1

ms Figure 6.5

PLL clock oscillation stabilization wait 
time

tPLLWT2 — — —*4 ms

tMAINOSCWT

n +16384

fMAIN
tMAINOSC= +
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RX63T Group 6. Electrical Characteristics [64- and 48-Pin Versions]

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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RX63T Group Appendix 1. Package Dimensions

Figure C 112-Pin LQFP (PLQP0112JA-A)
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Min Nom Max

0.27 0.32 0.37
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0.125
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RX63T Group Appendix 1. Package Dimensions

Figure E 64-Pin LQFP (PLQP0064KB-A)

Terminal cross section

b1

c 1

bp

c

2.

1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.

NOTE)

DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

Index mark

*3

17

32

64

49

1 16

3348

F

*1

*2

x
bp

H
EE

HD

D

ZD

Z
E

Detail F

A cA
2

A
1

L1

L

P-LQFP64-10x10-0.50 0.3g

MASS[Typ.]

64P6Q-A / FP-64K / FP-64KVPLQP0064KB-A

RENESAS CodeJEITA Package Code Previous Code

1.0

0.125
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