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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

Clock Clock generation circuit  Main clock oscillator, low-speed on-chip oscillator, PLL frequency synthesizer, and 
dedicated on-chip oscillator for the IWDT

 Main-clock oscillation stop detection
 Separate frequency-division and multiplication settings for the system clock (ICLK), 

peripheral module clock (PCLKA), peripheral module clock (PCLKB), AD clock 
(PCLKC), FlashIF clock (FCLK) and S12AD clock (PCLKD).
The CPU and other bus masters run in synchronization with the system clock (ICLK): 
Up to 100 MHz
Multi-function timer pulse unit 3 and general PWM timer run in synchronization with 
PCLKA: Up to 100 MHz
Peripheral modules run in synchronization with the peripheral module clock (PCLKB): 
Up to 50 MHz
Flash IF run in synchronization with the FlashIF clock (FCLK): Up to 50 MHz
Devices connected to the external bus run in synchronization with the external bus 
clock (BCLK): Up to 50 MHz
10-bit A/D converter runs in synchronization with the AD clock (PCLKC): Up to 100 MHz
12-bit A/D converter runs in synchronization with the S12AD clock (PCLKD): Up to 50 
MHz

Clock Clock frequency 
accuracy measurement 
circuit (CAC)

The frequency of the following clocks can be measured; the main clock oscillator, PLL 
circuit, and IWDT-dedicated on-chip oscillator.

Reset RES# pin reset, power-on reset, voltage-monitoring reset, independent watchdog timer 
reset, watchdog timer reset, deep software standby reset, and software reset

Voltage detection circuit When the voltage on VCC passes the voltage detection level (Vdet), an internal reset or 
internal interrupt is generated.

Low power 
consumption

Low power 
consumption facilities

 Module stop function
 Four low power consumption modes

Sleep mode, all-module clock stop mode, software standby mode, and deep software 
standby mode

Interrupt Interrupt controller
(ICUb)

 Peripheral function interrupts: Up to 169 sources
 External interrupts: Up to 8 (pins IRQ0 to IRQ7)
 Software interrupts: One source
 Non-maskable interrupts: 6 sources
 Sixteen levels specifiable for the order of priority

External bus extension  The external address space can be divided into four areas (CS0 to CS3), each with 
independent control of access settings.
Capacity of each area: 1 Mbyte (CS0 to CS3)
A chip-select signal (CS0# to CS3#) can be output for each area.
Each area is specifiable as an 8- or 16-bit bus space
The data arrangement in each area is selectable as little or big endian (only for data).

 Bus format: Separate bus, multiplex bus
 Wait control
 Write buffer facility

DMA DMA controller
(DMACA)

 4 channels
 Three transfer modes: Normal transfer, repeat transfer, and block transfer
 Activation sources: Software trigger, external interrupts, and interrupt requests from 

peripheral functions

Data transfer controller 
(DTCa)

 Three transfer modes: Normal transfer, repeat transfer, and block transfer
 Activation sources: Software interrupt activation register settings, external interrupts, 

and interrupt requests from peripheral functions

Table 1.1 Outline of Specifications (2/7)

Classification Module/Function Description
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Figure 1.1 How to Read the Product Part Number

Type of memory

F: Flash memory version

Package type, number of pins, and pin pitch
FB: LQFP/144/0.5
FA: LQFP/120/0.5
FH: LQFP/112/0.65
FP: LQFP/100/0.5
FM: LQFP/64/0.5
FL: LQFP/48/0.5

ROM and RAM data flash capacity
E: 512 Kbytes/48 Kbytes/32 Kbytes
C: 384 Kbytes/32 Kbytes/32 Kbytes
B: 256 Kbytes/24 Kbytes/32 Kbytes
6: 64 Kbytes/8 Kbytes/8 Kbytes
5: 48 Kbytes/8 Kbytes/8 Kbytes
4: 32 Kbytes/8 Kbytes/8 Kbytes

Group name

3T: RX63T Group

Renesas MCU

Renesas semiconductor product

A: 5-V product, CAN module included
B: 3-V product, CAN module included
D: 5-V product, CAN module not included
E: 3-V product, CAN module not included

Series name

RX600 Series

R 5 F 5    6 D F     BAET3

D: Operating temperature range (-40 to +85°C)

G: Operating temperature range (-40 to +105°C)

#V 0

Form of packing/External pin surface finishing (lead-free)

#V: Tray/Sn (Tin) only

Product ID code
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39 PB6 A18 RXD12/SMISO12/
SSCL12/RXDX12/
CRX1

IRQ2

40 PB5 A17 TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12/
CTX1

41 PLLVCC

42 PB4 A16 POE8#/
GTETRG0

IRQ3-DS

43 PLLVSS

44 TDI RXD1*1

45 TCK/FINEC

46 TDO TXD1*1

47 PB3 A15 MTIOC0A/CACREF SCK0

48 PB2 MTIOC0B TXD0/SMOSI0/
SSDA0/SDA0

49 PB1 MTIOC0C RXD0/SMISO0/
SSCL0/SCL0

IRQ4

50 PB0 A14 MTIOC0D MOSIA/MOSIB

51 TRDATA1 PA6 CS3# CTS3#/RTS3#/SS3#

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

ADTRG1#

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

ADTRG0#

54 PA3 MTIOC2A SCK0/SSLA0/SSLB0

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

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

57 PA0 MTIOC6C SCK2/SSLA3/SSLB3

58 TRDATA0 P35 TXD3/SMOSI3/SSDA3

59 TRCLK P34 GTETRG1 RXD3/SMISO3/SSCL3 IRQ3

60 VCC

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

62 PG6 CS2# SCK1

63 VSS

64 P95 MTIOC6B/GTIOC4A TXD1/SMOSI1/SSDA1

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

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

67 P92 MTIOC6D/GTIOC4B

68 P91 MTIOC7C/GTIOC5B

69 P90 MTIOC7D/GTIOC6B

70 PG5 POE12# SCK3 ADTRG#

71 PG4 GTIOC6B RXD3/SMISO3/SSCL3 IRQ6

Table 1.5 List of Pins and Pin Functions (144-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

144-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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111 P82 WAIT# MTIC5U SCK12 IRQ3

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

113 P80 A9 MTIC5W RXD12/SMISO12/
SSCL12/RXDX12

IRQ5

114 P12 CS3# USB0_DPRPD

115 P11 ALE MTCLKC IRQ1-DS

116 P10 MTCLKD IRQ0-DS

117 USB0_DPUPE

118 VSS_USB

119 USB0_DM

120 USB0_DP

Table 1.6 List of Pins and Pin Functions (120-Pin LQFP)  (4/4)

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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Table 1.7 List of Pins and Pin Functions (112-Pin LQFP) (1/4)

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

1 PE5 BCLK IRQ0

2 EMLE

3 VSS

4 P01 RD# CTS0#/RTS0#/SS0#

5 VCL

6 P00 CS1# CACREF

7 MD/FINED

8 PE4 A10 POE10#/MTCLKC IRQ1

9 PE3 A11 POE11#/MTCLKD IRQ2-DS

10 RES#

11 XTAL

12 VSS

13 EXTAL

14 VCC

15 PE2 POE10# NMI

16 PE1 WR0#/WR# CTS12#/RTS12#/
SS12#/SSLA3/SSLB3

17 PE0 WR1#/BC1#/
WAIT#

SSLA2/SSLB2/CRX1 IRQ7

18 PD7 GTIOC0A CTS0#/RTS0#/SS0#/
SSLA1/SSLB1/CTX1

19 PD6 GTIOC0B SSLA0/SSLB0

20 PD5 GTIOC1A RXD1/SMISO1/SSCL1 IRQ6

21 PD4 GTIOC1B SCK1

22 PD3 GTIOC2A TXD1/SMOSI1/SSDA1

23 PD2 CS2# GTIOC2B MOSIA/MOSIB

24 PD1 CS0# GTIOC3A MISOA/MISOB

25 PD0 A12 GTIOC3B RSPCKA/RSPCKB

26 TDI PF4 CS3# RXD1*1

27 TCK/FINEC PF3 TXD1/SMOSI1/SSDA1

28 TDO PF2 CS1# RXD1/SMISO1/
SSCL1/TXD1*1

IRQ5

29 PB7 A19 SCK12

30 PB6 A18 RXD12/SMISO12/
SSCL12/RXDX12/
CRX1

IRQ2

31 PB5 A17 TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12/CTX1

32 PLLVCC

33 PB4 A16 POE8#/GTETRG0 IRQ3-DS

34 PLLVSS

35 PB3 A15 MTIOC0A/CACREF SCK0

36 PB2 MTIOC0B TXD0/SMOSI0/
SSDA0/SDA0

37 PB1 MTIOC0C RXD0/SMISO0/
SSCL0/SCL0

IRQ4
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Note 1. Available for use as SCI pin only in boot mode.

110 P10 MTCLKD IRQ0-DS

111 TRST# P05 WAIT#/CS2#

112 TMS P04

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

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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3.2 External Address Space

The external address space is divided into up to four CS areas (CS0 to CS3), each corresponding to the CSn# signal 

output from a CSn# (n = 0 to 3) pin.

Figure 3.2 shows the address ranges corresponding to the individual CS areas (CS0 to CS3) in on-chip ROM disabled 

extended mode.

Figure 3.2 Correspondence between External Address Spaces and CS Areas
(In On-Chip ROM Disabled Extended Mode)

Reserved area*1

Reserved area*1

CS3 (1 Mbytes)

Reserved area*1

CS2 (1 Mbytes)

Reserved area*1

CS1 (1 Mbytes)

CS0 (1 Mbytes)

On-chip RAM

External address space

Reserved area*1

Peripheral I/O registers

Reserved area*1

Reserved area*1

External address space*2

0000 0000h

0008 0000h

0010 0000h

0500 0000h

0800 0000h

FF00 0000h

0000 C000h

0500 0000h

05F0 0000h

0600 0000h

06F0 0000h

0700 0000h

07F0 0000h

05EF FFFFh

05FF FFFFh

06EF FFFFh

06FF FFFFh

07EF FFFFh

07FF FFFFh

FFFF FFFFh FFFF FFFFh

FF00 0000h

FFF0 0000h
FFEF FFFFh

Note 1. Reserved areas should not be accessed.
Note 2. The CS0 area is disabled in on-chip ROM enabled extended mode.

In this mode, the address space for addresses above 0800 0000h is as shown in Figure 3.1, Memory 
Map in Each Operating Mode.
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4.1 I/O Register Addresses (Address Order)

Table 4.1 List of I/O Registers (Address Order) (1/48)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Module 
Name Remarks ICLK PCLK  ICLK  PCLK

0008 0000h SYSTEM Mode Monitor Register MDMONR 16 16 3 ICLK Operating 
Modes

0008 0002h SYSTEM Mode Status Register MDSR 16 16 3 ICLK Not present in versions 
with 64 or 48 pins.

0008 0006h SYSTEM System Control Register 0 SYSCR0 16 16 3 ICLK

0008 0008h SYSTEM System Control Register 1 SYSCR1 16 16 3 ICLK

0008 000Ch SYSTEM Standby Control Register SBYCR 16 16 3 ICLK Low Power 
Consumption

0008 0010h SYSTEM Module Stop Control Register A MSTPCRA 32 32 3 ICLK

0008 0014h SYSTEM Module Stop Control Register B MSTPCRB 32 32 3 ICLK

0008 0018h SYSTEM Module Stop Control Register C MSTPCRC 32 32 3 ICLK

0008 0020h SYSTEM System Clock Control Register SCKCR 32 32 3 ICLK Clock 
Generation 
Circuit0008 0024h SYSTEM System Clock Control Register 2 SCKCR2 16 16 3 ICLK Not present in versions 

with 64 or 48 pins.

0008 0026h SYSTEM System Clock Control Register 3 SCKCR3 16 16 3 ICLK

0008 0028h SYSTEM PLL Control Register PLLCR 16 16 3 ICLK

0008 002Ah SYSTEM PLL Control Register 2 PLLCR2 8 8 3 ICLK

0008 0030h SYSTEM External Bus Clock Control Register BCKCR 8 8 3 ICLK Not present in versions 
with 64 or 48 pins.

0008 0032h SYSTEM Main Clock Oscillator Control Register MOSCCR 8 8 3 ICLK

0008 0034h SYSTEM Low-Speed On-Chip Oscillator Control 
Register 

LOCOCR 8 8 3 ICLK

0008 0035h SYSTEM IWDT-Dedicated On-Chip Oscillator Control 
Register

ILOCOCR 8 8 3 ICLK

0008 0040h SYSTEM Oscillation Stop Detection Control Register OSTDCR 8 8 3 ICLK

0008 0041h SYSTEM Oscillation Stop Detection Status Register OSTDSR 8 8 3 ICLK

0008 00A2h SYSTEM Main Clock Oscillator Wait Control Register MOSCWTCR 8 8 3 ICLK Low Power 
Consumption

0008 00A6h SYSTEM PLL Wait Control Register PLLWTCR 8 8 3 ICLK

0008 00C0h SYSTEM Reset Status Register 2 RSTSR2 8 8 3 ICLK Resets

0008 00C2h SYSTEM Software Reset Register SWRR 16 16 3 ICLK

0008 00E0h SYSTEM Voltage Monitoring 1 Circuit Control Register 1 LVD1CR1 8 8 3 ICLK LVDA

0008 00E1h SYSTEM Voltage Monitoring 1 Circuit Status Register LVD1SR 8 8 3 ICLK

0008 00E2h SYSTEM Voltage Monitoring 2 Circuit Control Register 
1 

LVD2CR1 8 8 3 ICLK

0008 00E3h SYSTEM Voltage Monitoring 2 Circuit Status Register LVD2SR 8 8 3 ICLK

0008 03FEh SYSTEM Protect Register PRCR 16 16 3 ICLK Register 
Write 
Protection 
Function

0008 1300h BSC Bus Error Status Clear Register BERCLR 8 8 2 ICLK Buses

0008 1304h BSC Bus Error Monitoring Enable Register BEREN 8 8 2 ICLK

0008 1308h BSC Bus Error Status Register 1 BERSR1 8 8 2 ICLK

0008 130Ah BSC Bus Error Status Register 2 BERSR2 16 16 2 ICLK

0008 1310h BSC Bus Priority Control Register BUSPRI 16 16 2 ICLK

0008 2000h DMAC0 DMA Source Address Register DMSAR 32 32 2 ICLK DMACA

0008 2004h DMAC0 DMA Destination Address Register DMDAR 32 32 2 ICLK

0008 2008h DMAC0 DMA Transfer Count Register DMCRA 32 32 2 ICLK

0008 200Ch DMAC0 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK

0008 2010h DMAC0 DMA Transfer Mode Register DMTMD 16 16 2 ICLK

0008 2013h DMAC0 DMA Interrupt Setting Register DMINT 8 8 2 ICLK

0008 2014h DMAC0 DMA Address Mode Register DMAMD 16 16 2 ICLK

0008 2018h DMAC0 DMA Offset Register DMOFR 32 32 2 ICLK

0008 201Ch DMAC0 DMA Transfer Enable Register DMCNT 8 8 2 ICLK

0008 201Dh DMAC0 DMA Software Start Register DMREQ 8 8 2 ICLK

0008 201Eh DMAC0 DMA Status Register DMSTS 8 8 2 ICLK
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0008 71BBh ICU DTC Activation Enable Register 187 DTCER187 8 8 2 ICLK ICUb Not present in versions 
with 64 or 48 pins.

0008 71BCh ICU DTC Activation Enable Register 188 DTCER188 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 71BDh ICU DTC Activation Enable Register 189 DTCER189 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 71BFh ICU DTC Activation Enable Register 191 DTCER191 8 8 2 ICLK Not present in versions 
with 112, 100, 64 or 48 
pins.

0008 71C0h ICU DTC Activation Enable Register 192 DTCER192 8 8 2 ICLK Not present in versions 
with 112, 100, 64 or 48 
pins.

0008 71C3h ICU DTC Activation Enable Register 195 DTCER195 8 8 2 ICLK

0008 71C4h ICU DTC Activation Enable Register 196 DTCER196 8 8 2 ICLK

0008 71C6h ICU DTC Activation Enable Register 198 DTCER198 8 8 2 ICLK

0008 71C7h ICU DTC Activation Enable Register 199 DTCER199 8 8 2 ICLK

0008 71C8h ICU DTC Activation Enable Register 200 DTCER200 8 8 2 ICLK

0008 71C9h ICU DTC Activation Enable Register 201 DTCER201 8 8 2 ICLK

0008 71D6h ICU DTC Activation Enable Register 214 DTCER214 8 8 2 ICLK

0008 71D7h ICU DTC Activation Enable Register 215 DTCER215 8 8 2 ICLK

0008 71D9h ICU DTC Activation Enable Register 217 DTCER217 8 8 2 ICLK

0008 71DAh ICU DTC Activation Enable Register 218 DTCER218 8 8 2 ICLK

0008 71DCh ICU DTC Activation Enable Register 220 DTCER220 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 71DDh ICU DTC Activation Enable Register 221 DTCER221 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 71DFh ICU DTC Activation Enable Register 223 DTCER223 8 8 2 ICLK Not present in versions 
with 100, 64 or 48 pins.

0008 71E0h ICU DTC Activation Enable Register 224 DTCER224 8 8 2 ICLK Not present in versions 
with 100, 64 or 48 pins.

0008 71E2h ICU DTC Activation Enable Register 226 DTCER226 8 8 2 ICLK

0008 71E3h ICU DTC Activation Enable Register 227 DTCER227 8 8 2 ICLK

0008 71E4h ICU DTC Activation Enable Register 228 DTCER228 8 8 2 ICLK

0008 71E5h ICU DTC Activation Enable Register 229 DTCER229 8 8 2 ICLK

0008 71E6h ICU DTC Activation Enable Register 230 DTCER230 8 8 2 ICLK

0008 71E7h ICU DTC Activation Enable Register 231 DTCER231 8 8 2 ICLK

0008 71E8h ICU DTC Activation Enable Register 232 DTCER232 8 8 2 ICLK

0008 71E9h ICU DTC Activation Enable Register 233 DTCER233 8 8 2 ICLK

0008 71EAh ICU DTC Activation Enable Register 234 DTCER234 8 8 2 ICLK

0008 71EBh ICU DTC Activation Enable Register 235 DTCER235 8 8 2 ICLK

0008 71ECh ICU DTC Activation Enable Register 236 DTCER236 8 8 2 ICLK

0008 71EEh ICU DTC Activation Enable Register 238 DTCER238 8 8 2 ICLK

0008 71EFh ICU DTC Activation Enable Register 239 DTCER239 8 8 2 ICLK

0008 71F0h ICU DTC Activation Enable Register 240 DTCER240 8 8 2 ICLK

0008 71F1h ICU DTC Activation Enable Register 241 DTCER241 8 8 2 ICLK

0008 71F2h ICU DTC Activation Enable Register 242 DTCER242 8 8 2 ICLK

0008 71F4h ICU DTC Activation Enable Register 244 DTCER244 8 8 2 ICLK

0008 71F5h ICU DTC Activation Enable Register 245 DTCER245 8 8 2 ICLK

0008 71F6h ICU DTC Activation Enable Register 246 DTCER246 8 8 2 ICLK

0008 71F7h ICU DTC Activation Enable Register 247 DTCER247 8 8 2 ICLK

0008 71F8h ICU DTC Activation Enable Register 248 DTCER248 8 8 2 ICLK

0008 71FAh ICU DTC Activation Enable Register 250 DTCER250 8 8 2 ICLK

0008 71FBh ICU DTC Activation Enable Register 251 DTCER251 8 8 2 ICLK

0008 7202h ICU Interrupt Request Enable Register 02 IER02 8 8 2 ICLK

0008 7203h ICU Interrupt Request Enable Register 03 IER03 8 8 2 ICLK

0008 7204h ICU Interrupt Request Enable Register 04 IER04 8 8 2 ICLK

0008 7205h ICU Interrupt Request Enable Register 05 IER05 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (10/48)
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Number 
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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)
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000C 2884h GPTB LOCO Count Value Register LCNT 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK GPT Not present in versions 
with 64, or 48 pins.

000C 2886h GPTB LOCO Count Result Average Register LCNTA 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64, or 48 pins.

000C 2888h GPTB LOCO Count Result Register 0 LCNT00 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64, or 48 pins.

000C 288Ah GPTB LOCO Count Result Register 1 LCNT01 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64, or 48 pins.

000C 288Ch GPTB LOCO Count Result Register 2 LCNT02 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 288Eh GPTB LOCO Count Result Register 3 LCNT03 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2890h GPTB LOCO Count Result Register 4 LCNT04 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2892h GPTB LOCO Count Result Register 5 LCNT05 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2894h GPTB LOCO Count Result Register 6 LCNT06 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2896h GPTB LOCO Count Result Register 7 LCNT07 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2898h GPTB LOCO Count Result Register 8 LCNT08 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 289Ah GPTB LOCO Count Result Register 9 LCNT09 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 289Ch GPTB LOCO Count Result Register 10 LCNT10 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 289Eh GPTB LOCO Count Result Register 11 LCNT11 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 28A0h GPTB LOCO Count Result Register 12 LCNT12 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 28A2h GPTB LOCO Count Result Register 13 LCNT13 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 28A4h GPTB LOCO Count Result Register 14 LCNT14 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 28A6h GPTB LOCO Count Result Register 15 LCNT15 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 28A8h GPTB LOCO Count Upper Permissible Deviation 
Register

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

000C 28AAh GPTB LOCO Count Lower Permissible Deviation 
Register 

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

000C 2900h GPT4 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 2902h GPT4 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 2904h GPT4 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 2906h GPT4 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 2908h GPT4 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 290Ah GPT4 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 290Ch GPT4 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 290Eh GPT4 General PWM Timer Counter GTCNT 16 16 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2910h GPT4 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 2912h GPT4 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 2914h GPT4 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 2916h GPT4 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 2918h GPT4 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.

Table 4.1 List of I/O Registers (Address Order) (42/48)
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000C 299Eh GPT5 General PWM Timer Cycle Setting Buffer 
Register

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

000C 29A0h GPT5 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 29A4h GPT5 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 29A6h GPT5 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 29A8h GPT5 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 29ACh GPT5 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 29AEh GPT5 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 29B0h GPT5 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 29B4h GPT5 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 29B6h GPT5 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 29B8h GPT5 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 29BAh GPT5 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 29BCh GPT5 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 29BEh GPT5 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 29C0h GPT5 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 29C2h GPT5 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 2A00h GPT6 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 2A02h GPT6 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 2A04h GPT6 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 2A06h GPT6 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 2A08h GPT6 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 2A0Ah GPT6 General PWM Timer Interrupt, 
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 2A0Ch GPT6 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 2A0Eh GPT6 General PWM Timer Counter GTCNT 16 16 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A10h GPT6 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 2A12h GPT6 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 2A14h GPT6 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 2A16h GPT6 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 2A18h GPT6 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 2A1Ah GPT6 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 2A1Ch GPT6 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 2A1Eh GPT6 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 2A20h GPT6 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.

Table 4.1 List of I/O Registers (Address Order) (44/48)
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5.2 DC Characteristics

Note 1. This includes the multiplexed pin functions, except for P25, P26, PB1, or PB2 when the RIIC input functions are in use, P22 to 
P24, P30, PA3 to PA5, PB0, PD0 to PD2, or PD6 when the RSPI input functions are in use, and PD4 or PF3 when the TCK input 
function is in use.

Table 5.2 DC 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

                   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

Schmitt trigger 
input voltage

CAN input pin
IRQ input pin
MTU3 input pin
POE3 input pin
SCI input pin
A/D trigger input pin
GPT input pin
RES#, NMI

VIH VCC × 0.8 — VCC + 0.3 V

VIL –0.3 — VCC × 0.2

∆VT VCC × 0.06 — —

RIIC input pin (IICBus 
operating)

VIH VCC × 0.7 — VCC + 0.3

VIL –0.3 — VCC × 0.3

∆VT VCC × 0.05 — —

USB0_VBUS input pin VIH VCC × 0.7 — VCC + 0.3

VIL –0.3 — VCC × 0.2

∆VT VCC × 0.06 — —

Port 4*1 
(also used as an analog 
port) 

VIH AVCC0 × 0.8 — AVCC0 + 0.3

VIL –0.3 — AVCC0 × 0.2

Ports 5, 6, and C*1

(also used as an analog 
port)

VIH AVCC × 0.8 — AVCC + 0.3

VIL –0.3 — AVCC × 0.2

Ports 0 to 3*1

Ports 7 to B*1

Ports D to G*1

VIH VCC × 0.8 — VCC + 0.3

VIL –0.3 — VCC × 0.2

Input high voltage 
(except for Schmitt 
trigger input pin)

MD pin, EMLE VIH VCC × 0.9 — VCC + 0.3 V

EXTAL, WAIT#, TCK
RSPI input pin

VCC × 0.8 — VCC + 0.3

D0 to D15 VCC × 0.7 — VCC + 0.3

RIIC input pin (SMBus 
operating)

2.1 — VCC + 0.3 Conditions 1 and 2

Input low voltage 
(except for Schmitt 
trigger input pin)

MD pin, EMLE VIL –0.3 — VCC × 0.1 V

EXTAL, WAIT#, TCK
RSPI input pin

–0.3 — VCC × 0.2

D0 to D15 –0.3 — VCC × 0.3

RIIC input pin (SMBus 
operating)

–0.3 — 0.8 Conditions 1 and 2
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5.3.2 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 5.9 Clock 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

BCLK pin output cycle time Only condition 3 tBcyc 20 — — ns Figure 5.3

Other than condition 3 tBcyc 40 — — ns

BCLK pin output high pulse width tCH 5 — — ns

BCLK pin output low pulse width tCL 5 — — ns

BCLK pin output rising time tCr — — 5 ns

BCLK pin output falling time tCf — — 5 ns

EXTAL external clock input cycle time tEXcyc 70 — — ns Figure 5.4

EXTAL external clock input high pulse width tEXH 35 — — ns

EXTAL external clock input low pulse width tEXL 35 — — 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 8 — 12.5 MHz

Main clock oscillation stabilization time (crystal) tMAINOSC — — *2 ms Figure 5.5

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

LOCO, IWDTCLK clock cycle time tLOCOCYC 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 5.6

PLL clock frequency fPLL 104 — 200 MHz

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

tPLL1 — — 500 μs Figure 5.7

PLL clock oscillation stabilization wait 
time

tPLLWT1 — — *4 ms

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

tPLL2 — — tMAINOSC 
+ tPLL1

ms Figure 5.8

PLL clock oscillation stabilization wait 
time

tPLLWT2 — — *4 ms

tMAINOSCWT

n +16384

fMAIN
tMAINOSC= +
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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

 

SSLn0
input

RSPCKn
CPOL = 0
input

RSPCKn
CPOL = 1
input

MISOn
output

MOSIn
input

tDR, tDF

tSA tOH

tLEAD

tTD

tLAG

tH

LSB OUT
(Last data) DATA MSB OUT

MSB IN DATA LSB IN MSB IN

LSB OUT

tSU

tOD tREL

MSB OUT

(n = A, B)

SSm#
input

SCKm
CPOL = 0
input

SCKm
CPOL = 1
input

SMISOm
output

SMOSIm
input

(m = 0 to 3, 12)

RSPI Simple SPI

SDAn

SCLn

VIH

VIL

tSTAH

tSCLH

tSCLL

P *1 S *1

tSf tSr

tSCL
tSDAH

tSDAS

tSTAS tSP tSTOS

P *1

tBUF

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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Table 5.23 Characteristics of the Programmable Gain Amplifier
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

Analog input capacitance Cin — — 8 pF

Input offset voltage Voff — — 8 mV

Input voltage range 
(Vin)

Gain × 2.000 Vin 0.050  × AVcc — 0.450 × AVcc V

Gain × 2.500 0.047 × AVcc 0.360 × AVcc

Gain × 3.077 0.045  × AVcc 0.292 × AVcc

Gain × 3.636 0.042  × AVcc 0.247 × AVcc

Gain × 4.000 0.040  × AVcc 0.212 × AVcc

Gain × 4.444 0.036  × AVcc 0.191 × AVcc

Gain × 5.000 0.033  × AVcc 0.170 × AVcc

Gain × 5.714 0.031 × AVcc 0.148 × AVcc

Gain × 6.667 0.029  × AVcc 0.127 × AVcc

Gain × 10.000 0.025  × AVcc 0.08 × AVcc

Gain × 13.333 0.023  × AVcc — 0.06 × AVcc

Slew rate SR 10 — — V/μs

Gain error Gain × 2.000 — — — 1 %

Gain × 2.500 — — 1

Gain × 3.077 — — 1

Gain × 3.636 — — 1.5

Gain × 4.000 — — 1.5

Gain × 4.444 — — 2

Gain × 5.000 — — 2

Gain × 5.714 — — 2

Gain × 6.667 — — 3

Gain × 10.000 — — 4

Gain × 13.333 — — 4
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5.8 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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RX63T Group Appendix 1. Package Dimensions

Figure C 112-Pin LQFP (PLQP0112JA-A)
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