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General-purpose microcontrollers are versatile and used in
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built-in motor control peripherals and automotive-grade
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I/O ports General I/O ports  144-pin LQFP
I/O pins: 81
Input pins: 29
Open-drain outputs: 27

 120-pin LQFP
I/O pins: 72
Input pin: 21
Open-drain outputs: 26

 112-pin LQFP
I/O pins: 69
Input pins: 21
Open-drain outputs: 20

 100-pin LQFP
I/O pins: 57
Input pins: 21
Open-drain outputs: 16

 64-pin LQFP
I/O pins: 39
Input pins: 9
Open-drain outputs: 10
5-V tolerance: 39

 48-pin LQFP
I/O pins: 25
Input pins: 7
Open-drain outputs: 8
5-V tolerance: 25

Timers Multi-function timer 
pulse unit 3 (MTU3)

  (16 bits × 8 channels)
 Maximum of 16 pulse-input/output and 3 pulse-input possible
 Select eight clocks from among ten count clocks (PCLKA/1, PCLKA/4, PCLKA/16, 

PCLKA/64, PCLKA/256, PCLKA/1024, MTCLKA, MTCLKB, MTCLKC, and MTCLKD) 
for each channel (seven clocks for channel 1, four clocks for channel 5, and six clocks 
for channel 6 or 7)

 24 output compare/input capture registers
 Counter-clearing operation (simultaneous clearing on compare match or input capture)
 Simultaneous writing to multiple timer counters (TCNT)
 Simultaneous input and output to registers in synchronization with counter operations
 Buffer operation specifiable
 Capable of cascade-connected operation
 Interrupts: 38 sources
 Automatic transfer of register data
 Pulse output modes

Topple, PWM, complementary PWM, and reset-synchronous PWM modes
 Complementary PWM output mode

Outputs non-overlapping waveforms for controlling 3-phase inverters
Automatic specification of dead times
PWM duty cycle: Selectable as any value from 0% to 100%
Delay can be applied to requests for A/D conversion.
Non-generation of interrupt requests at peak or trough values of counters can be 
selected.
Double buffering

 Reset-synchronous PWM mode
Three PWM waveforms and corresponding inverse waveforms are output with the 
desired duty cycles.

 Phase-counting mode
 Counter functionality for dead-time compensation
 Generation of triggers for A/D converters
 Differential timing for initiation of A/D conversion

Port output enable 3 
(POE3)

 Control of the high-impedance state of the MTU3 and GPT’s waveform output pins
 Six pins for input from signal sources: POE0, POE4, POE8, POE10, POE11, and 

POE12
 Initiation on detection of short-circuited outputs (detection of PWM outputs having 

simultaneously become an active level.)
 Initiation by comparator-detection, oscillation-stoppage detection, or software
 Software control of the states of pins for output control can also be added.

Table 1.1 Outline of Specifications (3/7)

Classification Module/Function Description
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Figure 1.4 Pin Assignment (120-Pin LQFP)
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RX63T Group
PLQP0120KA-A
(120-Pin LQFP)

(Top View)

Note: • This figure indicates the power supply pins and I/O port pins. For the pin configuration, 
see Table 1.6, List of Pins and Pin Functions (120-Pin LQFP).
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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
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71 AVCC

72 VREF

73 AVSS

74 P63 A2 AN3

75 P62 A3 AN2

76 P61 A4 AN1

77 P60 A5 AN0

78 P55 AN11/DA1

79 P54 AN10/
DA0

80 P53 A6 AN9

81 P52 A7 AN8

82 P51 AN7

83 P50 AN6

84 P47 AN103/
CVREFH

85 P46 AN102

86 P45 AN101

87 P44 AN100

88 P43 AN003/
CVREFL

89 P42 AN002

90 P41 AN001

91 P40 AN000

92 AVCC0

93 VREFH0

94 VREFL0

95 AVSS0

96 P82 WAIT# MTIC5U SCK12 IRQ3

97 P81 A8 MTIC5V TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12

98 P80 A9 MTIC5W RXD12/SMISO12/
SSCL12/RXDX12

IRQ5

99 P11 ALE MTCLKC IRQ1-DS

100 P10 MTCLKD IRQ0-DS

Table 1.8 List of Pins and Pin Functions (100-Pin LQFP) (3/3)

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

100-Pin 
LQFP
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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.
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2.1 General-Purpose Registers (R0 to R15)

This CPU has sixteen general-purpose registers (R0 to R15). R1 to R15 can be used as data registers or address registers.

R0, a general-purpose register, also functions as the stack pointer (SP). 

The stack pointer is switched to operate as the interrupt stack pointer (ISP) or user stack pointer (USP) by the value of the 

stack pointer select bit (U) in the processor status word (PSW).

2.2 Control Registers

(1) Interrupt Stack Pointer (ISP)/User Stack Pointer (USP)

The stack pointer (SP) can be either of two types, the interrupt stack pointer (ISP) or the user stack pointer (USP). 

Whether the stack pointer operates as the ISP or USP depends on the value of the stack pointer select bit (U) in the 

processor status word (PSW).

Set the ISP or USP to a multiple of four, as this reduces the numbers of cycles required to execute interrupt sequences 

and instructions entailing stack manipulation.

(2) Interrupt Table Register (INTB)

The interrupt table register (INTB) specifies the address where the relocatable vector table starts.

(3) Program Counter (PC)

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

(4) Processor Status Word (PSW)

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

(5) Backup PC (BPC)

The backup PC (BPC) is provided to speed up response to interrupts.

After a fast interrupt has been generated, the contents of the program counter (PC) are saved in the BPC register.

(6) Backup PSW (BPSW)

The backup PSW (BPSW) is provided to speed up response to interrupts. 

After a fast interrupt has been generated, the contents of the processor status word (PSW) are saved in the BPSW. The 

allocation of bits in the BPSW corresponds to that in the PSW.

(7) Fast Interrupt Vector Register (FINTV)

 The fast interrupt vector register (FINTV) is provided to speed up response to interrupts.

The FINTV register specifies a branch destination address when a fast interrupt has been generated.

(8) Floating-Point Status Word (FPSW)

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

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

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

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

been set to 1, this value is retained until it is cleared to 0 by software (j = X, U, Z, O, or V).
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2.2.1 Register Associated with DSP Instructions

(1) Accumulator (ACC)

The accumulator (ACC) is a 64-bit register used for DSP instructions. The accumulator is also used for the multiply and 

multiply-and-accumulate instructions; EMUL, EMULU, FMUL, MUL, and RMPA, in which case the prior value in the 

accumulator is modified by execution of the instruction.

Use the MVTACHI and MVTACLO instructions for writing to the accumulator. The MVTACHI and MVTACLO 

instructions write data to the higher-order 32 bits (bits 63 to 32) and the lower-order 32 bits (bits 31 to 0), respectively.

Use the MVFACHI and MVFACMI instructions for reading data from the accumulator. The MVFACHI and MVFACMI 

instructions read data from the higher-order 32 bits (bits 63 to 32) and the middle 32 bits (bits 47 to 16), respectively.
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0008 B308h SCI12 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIc, SCId

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

0008 B30Ah SCI12 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK

0008 B30Bh SCI12 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK

0008 B30Ch SCI12 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK

0008 B30Dh SCI12 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK

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

0008 B321h SCI12 Control Register 0 CR0 8 8 2, 3 PCLKB 2 ICLK

0008 B322h SCI12 Control Register 1 CR1 8 8 2, 3 PCLKB 2 ICLK

0008 B323h SCI12 Control Register 2 CR2 8 8 2, 3 PCLKB 2 ICLK

0008 B324h SCI12 Control Register 3 CR3 8 8 2, 3 PCLKB 2 ICLK

0008 B325h SCI12 Port Control Register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 B326h SCI12 Interrupt Control Register ICR 8 8 2, 3 PCLKB 2 ICLK

0008 B327h SCI12 Status Register STR 8 8 2, 3 PCLKB 2 ICLK

0008 B328h SCI12 Status Clear Register STCR 8 8 2, 3 PCLKB 2 ICLK

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

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

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

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

0008 B32Dh SCI12 Primary Control Field 1 Data Register SCF1DR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Eh SCI12 Secondary Control Field 1 Data Register CF1CR 8 8 2, 3 PCLKB 2 ICLK

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

0008 B330h SCI12 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 B331h SCI12 Timer Mode Register TMR 8 8 2, 3 PCLKB 2 ICLK

0008 B332h SCI12 Timer Prescaler Register TPRE 8 8 2, 3 PCLKB 2 ICLK

0008 B333h SCI12 Timer Count Register TCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C000h PORT0 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports Not present in versions 
with 48 pins.

0008 C001h PORT1 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C002h PORT2 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C003h PORT3 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C007h PORT7 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C008h PORT8 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C009h PORT9 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C00Ah PORTA Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C00Bh PORTB Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C00Dh PORTD Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C00Eh PORTE Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C00Fh PORTF Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 100, 64, or 48 pins.

0008 C010h PORTG Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 100, 64, or 48 pins.

0008 C020h PORT0 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C021h PORT1 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C022h PORT2 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C023h PORT3 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C027h PORT7 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C028h PORT8 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C029h PORT9 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

Table 4.1 List of I/O Registers (Address Order) (22/48)

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 C14Ch MPC P14 Pin Function Control Register P14PFS 8 8 2, 3 PCLKB 2 ICLK MPC Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 C150h MPC P20 Pin Function Control Register P20PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C151h MPC P21 Pin Function Control Register P21PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C152h MPC P22 Pin Function Control Register P22PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C153h MPC P23 Pin Function Control Register P23PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C154h MPC P24 Pin Function Control Register P24PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C155h MPC P25 Pin Function Control Register P25PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 C156h MPC P26 Pin Function Control Register P26PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 C158h MPC P30 Pin Function Control Register P30PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C159h MPC P31 Pin Function Control Register P31PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C15Ah MPC P32 Pin Function Control Register P32PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C15Bh MPC P33 Pin Function Control Register P33PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C15Ch MPC P34 Pin Function Control Register P34PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 C15Dh MPC P35 Pin Function Control Register P35PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 C160h MPC P40 Pin Function Control Register P40PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C161h MPC P41 Pin Function Control Register P41PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C162h MPC P42 Pin Function Control Register P42PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C163h MPC P43 Pin Function Control Register P43PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C164h MPC P44 Pin Function Control Register P44PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C165h MPC P45 Pin Function Control Register P45PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C166h MPC P46 Pin Function Control Register P46PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 48 pins.

0008 C167h MPC P47 Pin Function Control Register P47PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C168h MPC P50 Pin Function Control Register P50PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C169h MPC P51 Pin Function Control Register P51PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C16Ah MPC P52 Pin Function Control Register P52PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C16Bh MPC P53 Pin Function Control Register P53PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C16Ch MPC P54 Pin Function Control Register P54PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C16Dh MPC P55 Pin Function Control Register P55PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C16Eh MPC P56 Pin Function Control Register P56PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 C16Fh MPC P57 Pin Function Control Register P57PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 C170h MPC P60 Pin Function Control Register P60PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C171h MPC P61 Pin Function Control Register P61PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C172h MPC P62 Pin Function Control Register P62PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 C173h MPC P63 Pin Function Control Register P63PFS 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

Table 4.1 List of I/O Registers (Address Order) (25/48)

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 2230h GPT2 A/D Converter Start Request Timing Double-
Buffer Register B

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

000C 2234h GPT2 General PWM Timer Output Negate Control 
Register

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

000C 2236h GPT2 General PWM Timer Dead Time Control 
Register

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

000C 2238h GPT2 General PWM Timer Dead Time Value 
Register U

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

000C 223Ah GPT2 General PWM Timer Dead Time Value 
Register D

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

000C 223Ch GPT2 General PWM Timer Dead Time Buffer 
Register U

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

000C 223Eh GPT2 General PWM Timer Dead Time Buffer 
Register D

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

000C 2240h GPT2 General PWM Timer Output Protection 
Function Status Register

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

000C 2242h GPT2 General PWM Timer Output Protection 
Function Temporary Release Register 

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

000C 2280h GPT3 General PWM Timer I/O Control Register GTIOR 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2282h GPT3 General PWM Timer Interrupt Output Setting 
Register 

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

000C 2284h GPT3 General PWM Timer Control Register GTCR 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2286h GPT3 General PWM Timer Buffer Enable Register GTBER 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2288h GPT3 General PWM Timer Count Direction Register GTUDC 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 228Ah GPT3 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 228Ch GPT3 General PWM Timer Status Register GTST 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 228Eh GPT3 General PWM Timer Counter GTCNT 16 16 2 to 5 PCLKA 2, 3 ICLK

000C 2290h GPT3 General PWM Timer Compare Capture 
Register A

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

000C 2292h GPT3 General PWM Timer Compare Capture 
Register B

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

000C 2294h GPT3 General PWM Timer Compare Capture 
Register C

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

000C 2296h GPT3 General PWM Timer Compare Capture 
Register D

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

000C 2298h GPT3 General PWM Timer Compare Capture 
Register E

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

000C 229Ah GPT3 General PWM Timer Compare Capture 
Register F

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

000C 229Ch GPT3 General PWM Timer Cycle Setting Register GTPR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 229Eh GPT3 General PWM Timer Cycle Setting Buffer 
Register 

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

000C 22A0h GPT3 General PWM Timer Cycle Setting Double-
Buffer Register 

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

000C 22A4h GPT3 A/D Converter Start Request Timing Register 
A

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

000C 22A6h GPT3 A/D Converter Start Request Timing Buffer 
Register A

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

000C 22A8h GPT3 A/D Converter Start Request Timing Double-
Buffer Register A

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

000C 22ACh GPT3 A/D Converter Start Request Timing Register 
B

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

000C 22AEh GPT3 A/D Converter Start Request Timing Buffer 
Register B

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

000C 22B0h GPT3 A/D Converter Start Request Timing Double-
Buffer Register B

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

000C 22B4h GPT3 General PWM Timer Output Negate Control 
Register

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

000C 22B6h GPT3 General PWM Timer Dead Time Control 
Register 

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

000C 22B8h GPT3 General PWM Timer Dead Time Value 
Register U

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

Table 4.1 List of I/O Registers (Address Order) (40/48)

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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Table 5.3 DC Characteristics (2)
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

                    The following relation applies when the USB is in use under condition 1 or condition 2: Vcc = PLLVcc = Vcc_USB = 3.0 to 3.6 V.

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

Item Symbol Min. Typ. Max. Unit Test Conditions

Output high voltage All output pins (except for 
P52, P53, P60 to P65, P71 
to P76, P90 to P95, and 
USB0_DPUPE)

VOH VCC – 0.5 — — V IOH = –1 mA

P52, P53, and P60 to P65 AVCC – 0.5 — — IOH = –1 mA

USB0_DPUPE VCC_USB – 
0.5

IOH = –1 mA

P71 to P76, and P90 to P95 VCC – 1.0 — — IOH = –5 mA

Output low voltage All output pins (except for 
P71 to P76, P90 to P95, and 
RIIC pins)

VOL — — 0.5 V IOL = 1.0 mA

P71 to P76, and P90 to P95 — — 1.1 IOL = 15 mA

RIIC pins — — 0.4 IOL = 3 mA

— — 0.6 IOL = 6 mA

Input leakage 
current

RES#, MD pin, EMLE,
Port 4,
Ports P50, P51, P54 to P57, 
and
Port C

Iin — — 1.0 μA Vin = 0 V, Vin = VCC

Three-state 
leakage current (off 
state)

Port 0,
Port 1,
Ports P20 to P24,
Port 3,
Ports P52, P53,
Ports 6 to A, 
Ports PB0, PB3 to PB7, and
Ports D to G

ITSI — — 1.0 μA Vin = 0 V, Vin = VCC

Ports P25, P26, PB1, and 
PB2

— — 5.0

Input capacitance All output pins (except for 
P25, P26, PB1, and PB2)

Cin — — 15 pF Vin = 0 V,
f = 1 MHz,
Ta = 25 ºC

Ports P25, P26, PB1, and 
PB2

— — 30
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Figure 5.7 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has 
Settled)

Figure 5.8 PLL Clock Oscillation Start Timing (PLL is Operated before Main Clock Oscillation Has 
Settled)

PLLCR2.PLLEN

PLL clock

MOSCCR.MOSTP

tMAINOSC

Main clock oscillation output

PLL circuit output

tPLL1

tPLLWT1

MOSCCR.MOSTP

PLL circuit output

PLLCR2.PLLEN

tPLL2

tMAINOSC

Main clock oscillation output

PLL clock

tPLLWT2
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Note 1. tPcyc: PCLK cycle, tPAcye: PCLKA cycle
Note 2. tcac: CAC count clock source cycle.

Table 5.16 Timing of On-Chip Peripheral Modules (2)
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

SCI Input clock cycle Asynchronous tScyc 4 — tPcyc C = 30 pF
Figure 5.29

Clock synchronous 6 —

Input clock pulse width tSCKW 0.4 0.6 tScyc

Input clock rise time tSCKr — 20 ns

Input clock fall time tSCKf — 20 ns

Output clock cycle Asynchronous tScyc 16 — tPcyc

Clock synchronous 4 —

Output clock pulse width tSCKW 0.4 0.6 tScyc

Output clock rise time tSCKr — 20 ns

Output clock fall time tSCKf — 20 ns

Transmit data delay time Clock synchronous tTXD — 40 ns Figure 5.30

Receive data setup time Clock synchronous tRXS 40 — ns

Receive data hold time Clock synchronous tRXH 40 — ns

Receive data fall time tTICTF — 0.1 μs/V When Noise Cancellation 
Function is not used.

A/D
converter

10-bit A/D converter trigger input pulse width tTRGW 1.5 — tPcyc Figure 5.31

12-bit A/D converter trigger input pulse width 1.5 —

CAC CACREF input pulse width tPcyc ≤ tcac*2 tCACREF 4.5 tcac + 
3 tPcyc

— ns

tPcyc > tcac*2 5 tcac + 
6.5 tPcyc

— ns

CACREF input fall time tCACREFTF — 0.1 μs/V
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Figure 5.35 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)

Figure 5.36 RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output 
Timing
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Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition

Test conditions
VIH = VCC×0.7, VIL = VCC×0.3
VOL = 0.6V, IOL = 6mA

Sr *1

RIIC Simple IIC

(n = 0, 1)

SSDAm

SSCLm

(m = 0 to 3,12)
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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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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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Note 1. tPcyc: PCLK cycle

Table 6.12 Timing of On-Chip Peripheral Modules (2)
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. Max. Unit*1 Test Conditions

RSPI RSPCK clock cycle Master tSPcyc 2 4096 tPcyc Figure 6.20

Slave 8 4096

RSPCK clock high pulse 
width

Master tSPCKWH (tSPcyc – tSPCKR
– tSPCKF) / 2 – 3

— ns

Slave (tSPcyc – tSPCKR
– tSPCKF) / 2

—

RSPCK clock low pulse 
width

Master tSPCKWL (tSPcyc – tSPCKR
– tSPCKF) / 2 – 3

— ns

Slave (tSPcyc – tSPCKR
– tSPCKF) / 2

—

RSPCK clock rise/fall time Output tSPCKR, 
tSPCKF

— 5 ns

Input — 1 μs

Data input setup time Master tSU 15 — ns Figure 6.21 to 
Figure 6.24

20 —

Slave 20 – tPcyc —

Data input hold time Master tH 0 — ns

Slave 20 + 2 × tPcyc —

SSL setup time Master tLEAD 1 8 tSPcyc

Slave 4 — tPcyc

SSL hold time Master tLAG 1 8 tSPcyc

Slave 4 — tPcyc

Data output delay time Master tOD — 18 ns

Slave — 3 × tPcyc + 40

Data output hold time Master tOH 0 — ns

Slave 0 —

Successive transmission 
delay time

Master tTD tSPcyc + 2 × tPcyc 8 × tSPcyc
+ 2 × tPcyc

ns

Slave 4 × tPcyc —

MOSI rise/fall time Output tMODR, 
tMODF

— 5 ns

Input — 1 μs

MISO rise/fall time Output tMODR, 
tMODF

— 5 ns

Input — 1 μs

SSL rise/fall time Output tSSLr, 
tSSLf

— 15 ns

Input — 1 μs

Slave access time tSA — 4 tPcyc Figure 6.23 and 
Figure 6.24

Slave output release time tREL — 3 tPcyc
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Note 1. tIICcyc: RIIC internal reference clock (IIC) Cycle
Note 2. The value within parentheses is applicable when the value of the ICMR3.NF[1:0] bits is 11b while the digital filter is enabled by 

the setting ICFER.NFE = 1.
Note 3. Cb is the total capacitance of the bus lines.

Table 6.14 Timing of On-Chip Peripheral Modules (4)
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
Symb
ol

Min. Max. Unit
Test 
Conditions

RIIC
(Standard-mode)

SCL input cycle time tSCL 6(12) × tIICcyc + 1300 — ns Figure 6.25

SCL input high pulse width tSCLH 3(6) × tIICcyc + 300 — ns

SCL input low pulse width tSCLL 3(6) × tIICcyc + 300 — ns

SCL, SDA input rise time tSr — 1000 ns

SCL, SDA input fall time tSf — 300 ns

SCL, SDA input spike pulse removal time tSP 0 1(4) × tIICcyc ns

SDA input bus free time tBUF 3(6) × tIICcyc + 300 — ns

Start condition input hold time tSTAH tIICcyc + 300 — ns

Restart condition input setup time tSTAS 1000 — ns

Stop condition input setup time tSTOS 1000 — ns

Data input setup time tSDAS tIICcyc + 50 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

RIIC
(Fast-mode)

SCL input cycle time tSCL 6(12) × tIICcyc + 600 — ns

SCL input high pulse width tSCLH 3(6) × tIICcyc + 300 — ns

SCL input low pulse width tSCLL 3(6) × tIICcyc + 300 — ns

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 1(4) × tIICcyc ns

SDA input bus free time tBUF 3(6) × tIICcyc + 300 — ns

Start condition input hold time tSTAH tIICcyc + 300 — ns

Restart condition input setup time tSTAS 300 — ns

Stop condition input setup time tSTOS 300 — ns

Data input setup time tSDAS tIICcyc + 50 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF
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Figure 6.31 Flash Memory Program/Erase Suspend Timing
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RX63T Group Appendix 1. Package Dimensions

Figure B 120-Pin LQFP (PLQP0120KA-A)

Terminal cross section
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