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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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O: Supported, —: Not supported
Note 1. For the MTU and GPT, the number of pins will differ with the package. See the list of pins and pin functions for details.

In addition, the CAN module is an optional function. See Table 1.3 for details.

Package LQFP2020
(0.65-mm 
pitch)

LQFP1414
(0.5-mm 
pitch)

LQFP2020
(0.65-mm 
pitch)

LQFP1414
(0.5-mm 
pitch)

LQFP1414
(0.65-mm 
pitch)

LQFP1414
(0.65-mm 
pitch)

LQFP1010
(0.5-mm 
pitch)
LQFP1414 
 (0.8-mm 
pitch)

Table 1.2 Functions of RX62T Group and RX62G Group Products (2 / 2)

Functions RX62G Group RX62T Group

Pin number 112 Pins 100 Pins 112 Pins 100 Pins

80 Pins
(R5F562T
xGDFF) 80 Pins 64 Pins
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Figure 1.1 How to Read the Product Part No. 

Indicates the type of memory. 
F: Flash memory version

Indicates the package type, number of pins, and pin pitch.
FH: LQFP112-0.65
FP: LQFP100-0.50
FF: LQFP80-0.65
FM: LQFP64-0.50
FK: LQFP64-0.80

Indicates the ROM capacity, RAM capacity, and data flash capacity.
A: 256 Kbytes/16 Kbytes/32 Kbytes
7: 128 Kbytes/8 Kbytes/8 Kbytes
6: 64 Kbytes/8 Kbytes/8 Kbytes

Indicates a group name.
2T: RX62T Group
2G: RX62G Group

Indicates a Renesas MCU.

Indicates a Renesas semiconductor product.

A: 5-V version, CAN × 1 channel 
B: 3-V version, CAN × 1 channel
D: 5-V version, CAN not supported
E: 3-V version, CAN not supported

Indicates a series name (RX600 Series)

R 5 F 5   6 2   T A B D F   H #   V 0

Product ID code

Form of packing/External pin surface finishing (lead-free)
#V: tray/Sn (Tin) only

D: Operating temperature range (-40 to + 85°C)
G: Operating temperature range (-40 to + 105°C)
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Figure 1.7  Pin Assignment of the 64-Pin LQFP 
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Table 1.4 List of Pins and Pin Functions (112-Pin LQFP) (1 / 3)

Pin No.
(112-Pin 
LQFP)

Power Supply
Clock
System Control I/O Port Analog Timer

Communi-
cation Interrupt POE Debugging

1 PE5 IRQ0-B 

2 EMLE 

3 VSS 

4 MDE 

5 VCL 

6 MD1 

7 MD0 

8 PE4 MTCLKC-C IRQ1-B POE10#-B 

9 PE3 MTCLKD-C IRQ2-A POE11# 

10 RES# 

11 XTAL 

12 VSS 

13 EXTAL 

14 VCC 

15 PE2 NMI POE10#-A 

16 PE1 SSL3-C 

17 PE0 CRX-C/ SSL2-C 

18 PD7 GTIOC0A-B CTX-C/ SSL1-C 

19 PD6 GTIOC0B-B SSL0-C 

20 PD5 GTIOC1A-B RXD1 

21 PD4 GTIOC1B-B SCK1 

22 PD3 GTIOC2A-B TXD1 

23 PD2 GTIOC2B-B MOSI-C 

24 PD1 GTIOC3A MISO-C 

25 PD0 GTIOC3B RSPCK-C 

26 TDI 

27 TCK 

28 TDO 

29 PB7 SCK2-A 

30 PB6 CRX-A/ RXD2-A 

31 PB5 CTX-A/ TXD2-A 

32 PLLVCC 

33 PB4 GTETRG IRQ3 POE8# 

34 PLLVSS 

35 PB3 MTIOC0A-A SCK0 

36 PB2 MTIOC0B-A TXD0/SDA 

37 PB1 MTIOC0C RXD0/SCL 

38 PB0 MTIOC0D MOSI-B 

39 PA5 ADTRG1#-A MTIOC1A MISO-B 

40 PA4 ADTRG0#-A MTIOC1B RSPCK-B 

41 PA3 MTIOC2A SSL0-B 

42 PA2 MTIOC2B SSL1-B 

43 PA1 MTIOC6A SSL2-B 
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42 P75 MTIOC4C/ 
GTIOC1B-A 

43 P74 MTIOC3D/ 
GTIOC0B-A 

44 P73 MTIOC4B/ 
GTIOC2A-A 

45 P72 MTIOC4A/ 
GTIOC1A-A 

46 P71 MTIOC3B/ 
GTIOC0A-A 

47 P70 IRQ5 POE0# 

48 P33 MTIOC3A/ 
MTCLKA-A 

SSL3-A 

49 P32 MTIOC3C/ 
MTCLKB-A 

SSL2-A 

50 VCC 

51 P31 MTIOC0A-B/ 
MTCLKC-A 

SSL1-A 

52 VSS 

53 P30 MTIOC0B-B/ 
MTCLKD-A 

SSL0-A 

54 P24 RSPCK-A 

55 P23 CTX-B/ 
LTX/ 
MOSI-A

56 P22 ADTRG# CRX-B/ 
LRX/
MISO-A

57 P21 ADTRG1#-B MTCLKA-B IRQ6 

58 P20 ADTRG0#-B MTCLKB-B IRQ7 

59 AVCC 

60 AVSS 

61 P63 AN3 

62 P62 AN2 

63 P61 AN1 

64 P60 AN0 

65 P47 AN103/ 
CVREFH 

66 P46 AN102 

67 P45 AN101 

68 P44 AN100 

69 P43 AN003/ 
CVREFL 

70 P42 AN002 

71 P41 AN001 

72 P40 AN000 

73 AVCC0 

74 VREFH0 

75 VREFL0

Table 1.6 List of Pins and Pin Functions (80-Pin LQFP) (2 / 3)

Pin No.
(80-Pin 
LQFP)

Power Supply
Clock
System Control I/O Port Analog Timer

Communi-
cation Interrupt POE Debugging
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Note: • Which pins are and are not incorporated depends on the package. 
For details, see the list of pins and pin functions in Table 1.4 to Table 1.8.

I/O ports P10, P11 I/O 2-bit input/output pins.

P20 to P24 I/O 5-bit input/output pins. The P20/P21 pin is not included in the 
64-pin version.

P30 to P33 I/O 4-bit input/output pins.

P40 to P47 Input 8-bit input pins.

P50 to P55 Input 6-bit input pins. Not included in the 80-/64-pin versions.

P60 to P65 Input 6-bit input pins. The P64/P6 pin is not included in the 80-pin 
version. Not included in the 64-pin version.

P70 to P76 I/O 7-bit input/output pins.

P80 to P82 I/O 3-bit input/output pins. Not included in the 80-/64-pin versions.

P90 to P96 I/O 7-bit input/output pins. The P90 pin is not included in the 80-pin 
version. The P90/P95/P96 pin is not included in the 64-pin 
version.

PA0 to PA5 I/O 6-bit input/output pins. The PA0/PA1 pin is not included in the 
80-/64-pin versions.

PB0 to PB7 I/O 8-bit input/output pins.

PD0 to PD7 I/O 8-bit input/output pins. The PD0/PD1/PD2 pin is not included in 
the 80-/64-pin versions.

PE0, PE1, PE3 to PE5 I/O 5-bit input/output pins. The PE1/PE5 pin is not included in the 
80-pin version. Not included in the 64-pin version.

PE2 Input 1-bit input pin.

PG0 to PG5 I/O 6-bit input/output pins. Not included in the 100-/80-/64-pin 
versions.

Table 1.9 Pin Functions (4 / 4)

Classifications Pin Name I/O Description
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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: * 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 register.

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) *

General-purpose register

Control register

b31 b0

b31 b0

DSP instruction register

b63 b0

                            ACC (Accumulator)
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(a) Write to an I/O register.

(b) Read the value from the I/O register to a general register.

(c) Execute the operation using the value read.

(d) Execute the subsequent instruction.

[Instruction examples]

If multiple registers are written to and a subsequent instruction should be executed after the write operations are entirely 

completed, only read the I/O register that was last written to and execute the operation using the value; it is not necessary 

to read or execute operation for all the registers that were written to.

 Byte-size I/O registers

   MOV.L  #SFR_ADDR, R1
   MOV.B  #SFR_DATA, [R1]
   CMP    [R1].UB, R1     
   ;; Next process

 Word-size I/O registers

   MOV.L  #SFR_ADDR, R1
   MOV.W  #SFR_DATA, [R1] 
   CMP    [R1].W, R1
   ;; Next process

 Longword-size I/O registers

   MOV.L  #SFR_ADDR, R1
   MOV.L  #SFR_DATA, [R1]
   CMP    [R1].L, R1
   ;; Next process
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4.1 I/O Register Addresses (Address Order)

Table 4.1 List of I/O Registers (Address Order) (1 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles

0008 0000h SYSTEM Mode monitor register MDMONR 16 16 3 ICLK

0008 0002h SYSTEM Mode status register MDSR 16 16 3 ICLK

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

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

0008 0040h SYSTEM Oscillation stop detection control register OSTDCR 16 16 3 ICLK

0008 1300h BSC Bus error status clear register BERCLR 8 8 2 ICLK

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 2400h DTC DTC control register DTCCR 8 8 2 ICLK

0008 2404h DTC DTC vector base register DTCVBR 32 32 2 ICLK

0008 2408h DTC DTC address mode register DTCADMOD 8 8 2 ICLK

0008 240Ch DTC DTC module start register DTCST 8 8 2 ICLK

0008 240Eh DTC DTC status register DTCSTS 16 16 2 ICLK

0008 6400h MPU Region 0 start page-number register RSPAGE0 32 32 1 ICLK

0008 6404h MPU Region 0 end page-number register REPAGE0 32 32 1 ICLK

0008 6408h MPU Region 1 start page-number register RSPAGE1 32 32 1 ICLK

0008 640Ch MPU Region 1 end page-number register REPAGE1 32 32 1 ICLK

0008 6410h MPU Region 2 start page-number register RSPAGE2 32 32 1 ICLK

0008 6414h MPU Region 2 end page-number register REPAGE2 32 32 1 ICLK

0008 6418h MPU Region 3 start page-number register RSPAGE3 32 32 1 ICLK

0008 641Ch MPU Region 3 end page-number register REPAGE3 32 32 1 ICLK

0008 6420h MPU Region 4 start page-number register RSPAGE4 32 32 1 ICLK

0008 6424h MPU Region 4 end page-number register REPAGE4 32 32 1 ICLK

0008 6428h MPU Region 5 start page-number register RSPAGE5 32 32 1 ICLK

0008 642Ch MPU Region 5 end page-number register REPAGE5 32 32 1 ICLK

0008 6430h MPU Region 6 start page-number register RSPAGE6 32 32 1 ICLK

0008 6434h MPU Region 6 end page-number register REPAGE6 32 32 1 ICLK

0008 6438h MPU Region 7 start page-number register RSPAGE7 32 32 1 ICLK

0008 643Ch MPU Region 7 end page-number register REPAGE7 32 32 1 ICLK

0008 6500h MPU Memory-protection enable register MPEN 32 32 1 ICLK

0008 6504h MPU Background access control register MPBAC 32 32 1 ICLK

0008 6508h MPU Memory-protection error status-clearing register MPECLR 32 32 1 ICLK

0008 650Ch MPU Memory-protection error status register MPESTS 32 32 1 ICLK

0008 6514h MPU Data memory-protection error address register MPDEA 32 32 1 ICLK

0008 6520h MPU Region search address register MPSA 32 32 1 ICLK

0008 6524h MPU Region search operation register MPOPS 16 16 1 ICLK
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0009 041Ch CAN0*2 Mask register 7 MKR7 32 8, 16, 32 2, 3 PCLK*3

0009 0420h CAN0*2 FIFO received ID compare register 0 FIDCR0 32 8, 16, 32 2, 3 PCLK*3

0009 0424h CAN0*2 FIFO received ID compare register 1 FIDCR1 32 8, 16, 32 2, 3 PCLK*3

0009 0428h CAN0*2 Mask invalid register MKIVLR 32 8, 16, 32 2, 3 PCLK*3

0009 042Ch CAN0*2 Mailbox interrupt enable register MIER 32 8, 16, 32 2, 3 PCLK*3

0009 0820h 
to 
0009 083Fh

CAN0*2 Message control registers 0 to 31 MCTL0 
to 
MCTL31

8 8 2, 3 PCLK*3

0009 0840h CAN0*2 Control register CTLR 16 8, 16 2, 3 PCLK*3

0009 0842h CAN0*2 Status register STR 16 8, 16 2, 3 PCLK*3

0009 0844h CAN0*2 Bit configuration register BCR 32 8, 16, 32 2, 3 PCLK*3

0009 0848h CAN0*2 Receive FIFO control register RFCR 8 8 2, 3 PCLK*3

0009 0849h CAN0*2 Receive FIFO pointer control register RFPCR 8 8 2, 3 PCLK*3

0009 084Ah CAN0*2 Transmit FIFO control register TFCR 8 8 2, 3 PCLK*3

0009 084Bh CAN0*2 Transmit FIFO pointer control register TFPCR 8 8 2, 3 PCLK*3

0009 084Ch CAN0*2 Error interrupt enable register EIER 8 8 2, 3 PCLK*3

0009 084Dh CAN0*2 Error interrupt factor judge register EIFR 8 8 2, 3 PCLK*3

0009 084Eh CAN0*2 Receive error count register RECR 8 8 2, 3 PCLK*3

0009 084Fh CAN0*2 Transmit error count register TECR 8 8 2, 3 PCLK*3

0009 0850h CAN0*2 Error code store register ECSR 8 8 2, 3 PCLK*3

0009 0851h CAN0*2 Channel search support register CSSR 8 8 2, 3 PCLK*3

0009 0852h CAN0*2 Mailbox search status register MSSR 8 8 2, 3 PCLK*3

0009 0853h CAN0*2 Mailbox search mode register MSMR 8 8 2, 3 PCLK*3

0009 0854h CAN0*2 Time stamp register TSR 16 8, 16 2, 3 PCLK*3

0009 0856h CAN0*2 Acceptance filter support register AFSR 16 8, 16 2, 3 PCLK*3

0009 0858h CAN0*2 Test control register TCR 8 8 2, 3 PCLK*3

0009 4001h LIN0 LIN wake-up baud rate select register LWBR 8 8 2, 3 PCLK*3

0009 4002h LIN0 LIN baud rate prescaler 0 register LBRP0 8 8, 16 2, 3 PCLK*3

0009 4003h LIN0 LIN baud rate prescaler 1 register LBRP1 8 8, 16 2, 3 PCLK*3

0009 4004h LIN0 LIN self-test control register LSTC 8 8 2, 3 PCLK*3

0009 4008h LIN0 Mode register L0MD 8 8, 16, 32 2, 3 PCLK*3

0009 4009h LIN0 Break field setting register L0BRK 8 8, 16, 32 2, 3 PCLK*3

0009 400Ah LIN0 Space setting register L0SPC 8 8, 16, 32 2, 3 PCLK*3

0009 400Bh LIN0 Wake-up setting register L0WUP 8 8, 16, 32 2, 3 PCLK*3

0009 400Ch LIN0 Interrupt enable register L0IE 8 8, 16 2, 3 PCLK*3

0009 400Dh LIN0 Error detection enable register L0EDE 8 8, 16 2, 3 PCLK*3

0009 400Eh LIN0 Control register L0C 8 8 2, 3 PCLK*3

0009 4010h LIN0 Transmission control register L0TC 8 8, 16, 32 2, 3 PCLK*3

0009 4011h LIN0 Mode status register L0MST 8 8, 16, 32 2, 3 PCLK*3

0009 4012h LIN0 Status register L0ST 8 8, 16, 32 2, 3 PCLK*3

0009 4013h LIN0 Error status register L0EST 8 8, 16, 32 2, 3 PCLK*3

0009 4014h LIN0 Response field set register L0RFC 8 8, 16 2, 3 PCLK*3

0009 4015h LIN0 Buffer register L0IDB 8 8, 16 2, 3 PCLK*3

0009 4016h LIN0 Check sum buffer register L0CBR 8 8 2, 3 PCLK*3

0009 4018h LIN0 Data 1 buffer register L0DB1 8 8, 16, 32 2, 3 PCLK*3

Table 4.1 List of I/O Registers (Address Order) (15 / 25)
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000C 200Ah GPT General PWM timer hardware stop/clear source 
select register

GTHPSR 16 8, 16, 32 3 to 5 ICLK*4

000C 200Ch GPT General PWM timer write-protection register GTWP 16 8, 16, 32 3 to 5 ICLK*4

000C 200Eh GPT General PWM timer sync register GTSYNC 16 8, 16, 32 3 to 5 ICLK*4

000C 2010h GPT General PWM timer external trigger input 
interrupt register

GTETINT 16 8, 16, 32 3 to 5 ICLK*4

000C 2014h GPT General PWM timer buffer operation disable 
register

GTBDR 16 8, 16, 32 3 to 5 ICLK*4

000C 2018h GPT General PWM timer start write protection 
register

GTSWP 16 16, 32 3 to 5 ICLK*4

000C 2080h GPT LOCO count control register LCCR 16 8, 16, 32 3 to 5 ICLK*4

000C 2082h GPT LOCO count status register LCST 16 8, 16, 32 3 to 5 ICLK*4

000C 2084h GPT LOCO count value register LCNT 16 8, 16, 32 3 to 5 ICLK*4

000C 2086h GPT LOCO count result average register LCNTA 16 8, 16, 32 3 to 5 ICLK*4

000C 2088h GPT LOCO count result register 0 LCNT00 16 8, 16, 32 3 to 5 ICLK*4

000C 208Ah GPT LOCO count result register 1 LCNT01 16 8, 16, 32 3 to 5 ICLK*4

000C 208Ch GPT LOCO count result register 2 LCNT02 16 8, 16, 32 3 to 5 ICLK*4

000C 208Eh GPT LOCO count result register 3 LCNT03 16 8, 16, 32 3 to 5 ICLK*4

000C 2090h GPT LOCO count result register 4 LCNT04 16 8, 16, 32 3 to 5 ICLK*4

000C 2092h GPT LOCO count result register 5 LCNT05 16 8, 16, 32 3 to 5 ICLK*4

000C 2094h GPT LOCO count result register 6 LCNT06 16 8, 16, 32 3 to 5 ICLK*4

000C 2096h GPT LOCO count result register 7 LCNT07 16 8, 16, 32 3 to 5 ICLK*4

'000C 2098h GPT LOCO count result register 8 LCNT08 16 8, 16, 32 3 to 5 ICLK*4

000C 209Ah GPT LOCO count result register 9 LCNT09 16 8, 16, 32 3 to 5 ICLK*4

000C 209Ch GPT LOCO count result register 10 LCNT10 16 8, 16, 32 3 to 5 ICLK*4

000C 209Eh GPT LOCO count result register 11 LCNT11 16 8, 16, 32 3 to 5 ICLK*4

000C 20A0h GPT LOCO count result register 12 LCNT12 16 8, 16, 32 3 to 5 ICLK*4

000C 20A2h GPT LOCO count result register 13 LCNT13 16 8, 16, 32 3 to 5 ICLK*4

000C 20A4h GPT LOCO count result register 14 LCNT14 16 8, 16, 32 3 to 5 ICLK*4

000C 20A6h GPT LOCO count result register 15 LCNT15 16 8, 16, 32 3 to 5 ICLK*4

000C 20A8h GPT LOCO count upper permissible deviation 
register

LCNTDU 16 8, 16, 32 3 to 5 ICLK*4

000C 20AAh GPT LOCO count lower permissible deviation 
register

LCNTDL 16 8, 16, 32 3 to 5 ICLK*4

000C 2100h GPT0 General PWM timer I/O control register GTIOR 16 8, 16, 32 3 to 5 ICLK*4

000C 2102h GPT0 General PWM timer interrupt output setting 
register

GTINTAD 16 8, 16, 32 3 to 5 ICLK*4

000C 2104h GPT0 General PWM timer control register GTCR 16 8, 16, 32 3 to 5 ICLK*4

000C 2106h GPT0 General PWM timer buffer enable register GTBER 16 8, 16, 32 3 to 5 ICLK*4

000C 2108h GPT0 General PWM timer count direction register GTUDC 16 8, 16, 32 3 to 5 ICLK*4

000C 210Ah GPT0 General PWM timer interrupt and A/D converter 
start request skipping setting register

GTITC 16 8, 16, 32 3 to 5 ICLK*4

000C 210Ch GPT0 General PWM timer status register GTST 16 8, 16, 32 3 to 5 ICLK*4

000C 210Eh GPT0 General PWM timer counter GTCNT 16 16 3 to 5 ICLK*4

000C 2110h GPT0 General PWM timer compare capture register A GTCCRA 16 16, 32 3 to 5 ICLK*4

000C 2112h GPT0 General PWM timer compare capture register B GTCCRB 16 16, 32 3 to 5 ICLK*4

000C 2114h GPT0 General PWM timer compare capture register C GTCCRC 16 16, 32 3 to 5 ICLK*4

Table 4.1 List of I/O Registers (Address Order) (20 / 25)
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MPU REPAGE0 REPN[27:0]

REPN[27:0]

REPN[27:0]

REPN[27:0] UAC[2:0] V

MPU RSPAGE1 RSPN[27:0]

RSPN[27:0]

RSPN[27:0]

RSPN[27:0] — — — —

MPU REPAGE1 REPN[27:0]

REPN[27:0]

REPN[27:0]

REPN[27:0] UAC[2:0] V

MPU RSPAGE2 RSPN[27:0]

RSPN[27:0]

RSPN[27:0]

RSPN[27:0] — — — —

MPU REPAGE2 REPN[27:0]

REPN[27:0]

REPN[27:0]

REPN[27:0] UAC[2:0] V

MPU RSPAGE3 RSPN[27:0]

RSPN[27:0]

RSPN[27:0]

RSPN[27:0] — — — —

MPU REPAGE3 REPN[27:0]

REPN[27:0]

REPN[27:0]

REPN[27:0] UAC[2:0] V

MPU RSPAGE4 RSPN[27:0]

RSPN[27:0]

RSPN[27:0]

RSPN[27:0] — — — —

MPU REPAGE4 REPN[27:0]

REPN[27:0]

REPN[27:0]

REPN[27:0] UAC[2:0] V

MPU RSPAGE5 RSPN[27:0]

RSPN[27:0]

RSPN[27:0]

RSPN[27:0] — — — —

MPU REPAGE5 REPN[27:0]

REPN[27:0]

REPN[27:0]

REPN[27:0] UAC[2:0] V

MPU RSPAGE6 RSPN[27:0]

RSPN[27:0]

RSPN[27:0]

RSPN[27:0] — — — —

MPU REPAGE6 REPN[27:0]

REPN[27:0]

REPN[27:0]

REPN[27:0] UAC[2:0] V

Table 4.2 List of I/O Registers (Bit Order) (2 / 30)
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ICU IR044 — — — — — — — IR

ICU IR045 — — — — — — — IR

ICU IR046 — — — — — — — IR

ICU IR047 — — — — — — — IR

ICU IR056 — — — — — — — IR

ICU IR057 — — — — — — — IR

ICU IR058 — — — — — — — IR

ICU IR059 — — — — — — — IR

ICU IR060 — — — — — — — IR

ICU IR064 — — — — — — — IR

ICU IR065 — — — — — — — IR

ICU IR066 — — — — — — — IR

ICU IR067 — — — — — — — IR

ICU IR068 — — — — — — — IR

ICU IR069 — — — — — — — IR

ICU IR070 — — — — — — — IR

ICU IR071 — — — — — — — IR

ICU IR096 — — — — — — — IR

ICU IR098 — — — — — — — IR

ICU IR102 — — — — — — — IR

ICU IR103 — — — — — — — IR

ICU IR106 — — — — — — — IR

ICU IR114 — — — — — — — IR

ICU IR115 — — — — — — — IR

ICU IR116 — — — — — — — IR

ICU IR117 — — — — — — — IR

ICU IR118 — — — — — — — IR

ICU IR119 — — — — — — — IR

ICU IR120 — — — — — — — IR

ICU IR121 — — — — — — — IR

ICU IR122 — — — — — — — IR

ICU IR123 — — — — — — — IR

ICU IR124 — — — — — — — IR

ICU IR125 — — — — — — — IR

ICU IR126 — — — — — — — IR

ICU IR127 — — — — — — — IR

ICU IR128 — — — — — — — IR

ICU IR129 — — — — — — — IR

ICU IR130 — — — — — — — IR

ICU IR131 — — — — — — — IR

ICU IR132 — — — — — — — IR

ICU IR133 — — — — — — — IR

ICU IR134 — — — — — — — IR

ICU IR135 — — — — — — — IR

ICU IR136 — — — — — — — IR

ICU IR137 — — — — — — — IR

ICU IR138 — — — — — — — IR

ICU IR139 — — — — — — — IR

ICU IR140 — — — — — — — IR

ICU IR141 — — — — — — — IR

ICU IR142 — — — — — — — IR

ICU IR143 — — — — — — — IR

Table 4.2 List of I/O Registers (Bit Order) (4 / 30)
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PORT8 DR — — — — — B2 B1 B0

PORT9 DR — B6 B5 B4 B3 B2 B1 B0

PORTA DR — — B5 B4 B3 B2 B1 B0

PORTB DR B7 B6 B5 B4 B3 B2 B1 B0

PORTD DR B7 B6 B5 B4 B3 B2 B1 B0

PORTE DR — — B5 B4 B3 — B1 B0

PORTG DR — — B5 B4 B3 B2 B1 B0

PORT1 PORT — — — — — — B1 B0

PORT2 PORT — — — B4 B3 B2 B1 B0

PORT3 PORT — — — — B3 B2 B1 B0

PORT4 PORT B7 B6 B5 B4 B3 B2 B1 B0

PORT5 PORT — — B5 B4 B3 B2 B1 B0

PORT6 PORT — — B5 B4 B3 B2 B1 B0

PORT7 PORT — B6 B5 B4 B3 B2 B1 B0

PORT8 PORT — — — — — B2 B1 B0

PORT9 PORT — B6 B5 B4 B3 B2 B1 B0

PORTA PORT — — B5 B4 B3 B2 B1 B0

PORTB PORT B7 B6 B5 B4 B3 B2 B1 B0

PORTD PORT B7 B6 B5 B4 B3 B2 B1 B0

PORTE PORT — — B5 B4 B3 B2 B1 B0

PORTG PORT — — B5 B4 B3 B2 B1 B0

PORT1 ICR — — — — — — B1 B0

PORT2 ICR — — — B4 B3 B2 B1 B0

PORT3 ICR — — — — B3 B2 B1 B0

PORT4 ICR B7 B6 B5 B4 B3 B2 B1 B0

PORT5 ICR — — B5 B4 B3 B2 B1 B0

PORT6 ICR — — B5 B4 B3 B2 B1 B0

PORT7 ICR — B6 B5 B4 B3 B2 B1 B0

PORT8 ICR — — — — — B2 B1 B0

PORT9 ICR — B6 B5 B4 B3 B2 B1 B0

PORTA ICR — — B5 B4 B3 B2 B1 B0

PORTB ICR B7 B6 B5 B4 B3 B2 B1 B0

PORTD ICR B7 B6 B5 B4 B3 B2 B1 B0

PORTE ICR — — B5 B4 B3 — B1 B0

PORTG ICR — — B5 B4 B3 B2 B1 B0

IOPORT PF8IRQ — — — — ITS1[1:0] ITS0[1:0]

IOPORT PF9IRQ — — — — — ITS2 — —

IOPORT PFAADC — — — — — — ADTRG1S ADTRG0S

IOPORT PFCMTU TCLKS[1:0] — — — — MTUS1 MTUS0

IOPORT PFDGPT — — — — — — — GPTS

IOPORT PFFSCI — — — — — SCI2S — —

IOPORT PFGSPI SSL3E SSL2E SSL1E SSL0E MISOE MOSIE RSPCKE —

IOPORT PFHSPI — — — — — — RSPIS[1:0]

IOPORT PFJCAN CANS[1:0] — — — — — CANE

IOPORT PFKLIN — — — — — — — LINE

IOPORT PFMPOE — — — POE11E POE10E POE8E POE4E POE0E

IOPORT PFNPOE POE10S — — — — — — —

SYSTEM DPSBYCR DPSBY IOKEEP — — — — — —

SYSTEM DPSWCR — — WTSTS[5:0]

SYSTEM DPSIER DNMIE — — DLVDE — — DIRQ1E DIRQ0E

Table 4.2 List of I/O Registers (Bit Order) (14 / 30)
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CAN0*3 MKR5 — — — SID[10:0]

SID[10:0] EID[17 0]

EID[17:0]

EID[17:0]

CAN0*3 MKR6 — — — SID[10:0]

SID[10:0] EID[17 0]

EID[17:0]

EID[17:0]

CAN0*3 MKR7 — — — SID[10:0]

SID[10:0] EID[17 0]

EID[17:0]

EID[17:0]

CAN0*3 FIDCR0 IDE RTR — SID[10:0]

SID[10:0] EID[17:0]

EID[17:0]

EID[17:0]

CAN0*3 FIDCR1 IDE RTR — SID[10:0]

SID[10:0] EID[17:0]

EID[17:0]

EID[17:0]

CAN0*3 MKIVLR

CAN0*3 MIER — — — — — — — —

— — — — — — — —

— — — — — — — —

— — — — — — — —

CAN0*3 MCTL.TX TRMREQ RECREQ — ONESHOT — TRMABT TRMACTIVE SENTDATA

MCTL.RX TRMREQ RECREQ — ONESHOT — MSGLOST INVALDATA NEWDATA

CAN0*3 CTLR — — RBOC BOM[1:0] SLPM CANM[1:0]

TSPS[1:0] TSRC TPM MLM IDFM[1:0] MBM

CAN0*3 STR — RECST TRMST BOST EPST SLPST HLTST RSTST

EST TABST FMLST NMLST TFST RFST SDST NDST

CAN0*3 BCR TSEG1[3:0] — — BRP[9:0]

BRP[9:0]

— — SJW[1:0] — TSEG2[2:0]

— — — — — — — —

CAN0*3 RFCR RFEST RFWST RFFST RFMLF RFUST[2:0] RFE

CAN0*3 RFPCR — — — — — — — —

CAN0*3 TFCR TFEST TFFST — — TFUST[2:0] TFE

CAN0*3 TFPCR — — — — — — — —

CAN0*3 EIER BLIE OLIE ORIE BORIE BOEIE EPIE EWIE BEIE

CAN0*3 EIFR BLIF OLIF ORIF BORIF BOEIF EPIF EWIF BEIF

CAN0*3 RECR — — — — — — — —

CAN0*3 TECR — — — — — — — —

CAN0*3 ECSR EDPM ADEF BE0F BE1F CEF AEF FEF SEF

CAN0*3 CSSR — — — — — — — —

CAN0*3 MSSR SEST — — MBNST[4:0]

CAN0*3 MSMR — — — — — — MBSM[1:0]

CAN0*3 TSR — — — — — — — —

— — — — — — — —

Table 4.2 List of I/O Registers (Bit Order) (17 / 30)
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GPT GTBDR BD33 BD32 BD31 BD30 BD23 BD22 BD21 BD20

BD13 BD12 BD11 BD10 BD03 BD02 BD01 BD00

GPT GTSWP — — — — — — — —

— — — — SWP3 SWP2 SWP1 SWP0

GPT LCCR LPSC[1:0] TPSC[1:0] LCNTAT LCTO[2:0]

— LCINTO LCINTD LCINTC — LCNTS LCNTCR LCNTE

GPT LCST — — — — — — — —

— — — — — LISO LISD LISC

GPT LCNTA

GPT LCNT00

GPT LCNT01

GPT LCNT02

GPT LCNT03

GPT LCNT04

GPT LCNT05

GPT LCNT06

GPT LCNT07

GPT LCNT08

GPT LCNT09

GPT LCNT10

GPT LCNT11

GPT LCNT12

GPT LCNT13

GPT LCNT14

GPT LCNT15

GPT LCNTDU

GPT LCNTDL

GPT0 GTIOR OBHLD OBDFLT GTIOB[5:0]

OAHLD OADFLT GTIOA[5:0]

GPT0 GTINTAD ADTRBDEN ADTRBUEN ADTRADEN ADTRAUEN EINT — — —

GTINTPR[1:0] GTINTF GTINTE GTINTD GTINTC GTINTB GTINTA

Table 4.2 List of I/O Registers (Bit Order) (23 / 30)
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Figure 5.18 GPT Input/Output Timing

Note: •  tPcyc: PCLK cycle

Figure 5.19 POE3# Clock Timing

5.3.4 Timing of PWM Delay Generation Circuit

Note 1. This value is correct when the difference between each code and the next is a resolution of one bit (1 LSB).

Table 5.13 Timing of On-Chip Peripheral Modules (5)
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Max. Unit
Test 
Conditions

POE3 POE# input pulse width tPOEW 1.5 - tPcyc Figure 5.19

Table 5.14 Timing of the PWM Delay Generation Circuit
Note: Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS = VREL0 = 0 V
AVCC = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

                   Ta = Topr.

Item Symbol Typ. Max. Unit Test Conditions

Resolution — 312.5 — ps ICLK = 100 MHz

DNL*1 — 2.0 — LSB

Input capture 
input

ICLK

tGTICW

POEn# input

PCLK

tPOEW
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Table 5.18 Comparator Characteristics
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC
Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit
Test 
Conditions

Analog input capacitance Cin - - 6 pF

REFH pin offset voltage Voff - - 5 mV

REFL pin offset voltage - - 5 mV

REFH input voltage range Vin 1.7 - AVcc – 0.3 V

REFL input voltage range 0.3 - AVcc – 1.7 V

REFH reply time tCR - - 1 s

REFL reply time tCF - - 1 s
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5.5 Power-on Reset Circuit, Voltage Detection Circuit Characteristics

Note 1. The power-off time indicates the time when VCC is below the minimum value of voltage detection levels VPOR, Vdet1, and Vdet2 
for the POR/ LVD.

Figure 5.20 Power-on Reset Timing

Table 5.19 Power-on Reset Circuit, Voltage Detection Circuit Characteristics
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 1 and 2.

Item Symbol Min. Typ. Max. Unit Test Conditions

Voltage detection 
level

Power-on reset (POR) VPOR 2.48 2.60 2.72 V Figure 5.20

Voltage detection circuit 
(LVD)

Vdet1 2.68 2.80 2.92 Figure 5.21

Vdet2 2.98 3.10 3.22 Figure 5.22

Internal reset time tPOR 20 35 50 ms Figure 5.21 and 
Figure 5.22

Min. VCC down time*1 tVOFF 200 - - us Figure 5.20 to 
Figure 5.22

Reply delay time tdet - - 200 us

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions

Voltage detection 
level

Power-on reset (POR) VPOR 3.70 3.90 4.10 V Figure 5.20

Voltage detection circuit 
(LVD)

Vdet1 3.95 4.15 4.35 Figure 5.21

Vdet2 4.40 4.60 4.80 Figure 5.22

Internal reset time tPOR 20 35 50 ms Figure 5.21 and 
Figure 5.22

Min. VCC down time*1 tVOFF 200 - - us Figure 5.20 to 
Figure 5.22

Reply delay time tdet - - 200 us

Internal reset signal 
(low valid)

VCC

tVOFF

VPOR

tPORtPOR tdet
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Figure 5.24 Flash Memory Write/Erase Suspend Timing
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