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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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Note 1. Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C to +105°C. Derating is the 
systematic reduction of load for the sake of improved reliability.

A/D converter 10-bit A/D converter 
(ADA)

 10 bits (1 unit x 12 channels)
 10-bit resolution
 Conversion time:

1.0 s per channel (in operation with A/D conversion clock ADCLK at 50 MHz) for 
AVCC0 = 4.0 to 5.5 V
2.0 s per channel (in operation with A/D conversion clock ADCLK at 25 MHz) for AVCC 
= 3.0 to 3.6 V

 Two basic operating modes
Single mode and scan mode

 Scan mode
One-cycle scan mode
Continuous scan mode

 Sample-and-hold function
A common sample-and-hold circuit for both units is included.

 A/D-conversion register settings for each input pin
 Three ways to start A/D conversion

Conversion can be started by software, a conversion start trigger from a timer (MTU3 or 
GPT), or an external trigger signal.

 Functionality for 8-bit precision output
Right-shifting the results of conversion for output by two bits is selectable.

 Self-diagnostic function
The self-diagnostic function internally generates three analog input voltages (AVSS, 
VREF x 1/2, VREF).

CRC calculator (CRC)  CRC code generation for arbitrary amounts of data in 8-bit units
 Select any of three generating polynomials:

X8 + X2 + X + 1, X16 + X15 + X2 + 1, or X16 + X12 + X5 + 1.
 Generation of CRC codes for use with LSB-first or MSB-first communications is 

selectable.

Operating frequency ICLK: 8 to 100 MHz
PCLK: 8 to 50 MHz

Power supply voltage  3-V version
VCC = PLLVCC = 2.7 to 3.6V
AVCC0 = AVCC = 3.0 to 3.6V, or 4.0 to 5.5V
VREFH0 = 3.0 to AVCC0, or 4.0 to AVCC0
VREF = 3.0 to AVCC, or 4.0 to AVCC

 5-V version
VCC = PLLVCC = 4.0 to 5.5V
AVCC0 = AVCC = 4.0 to 5.5V
VREFH0 = 4.0 to AVCC0
VREF = 4.0 to AVCC

Operating temperature D version: -40 to +85C, G version: -40 to +105C*1

Packages 112-pin LQFP (PLQP0112JA-A, 20x20-0.65-mm pitch)
100-pin LQFP (PLQP0100KB-A, 14x14-0.5-mm pitch)
80-pin LQFP (PLQP0080JA-A, 14x14-0.65-mm pitch)
64-pin LQFP (PLQP0064KB-A, 10x10-0.5-mm pitch)
64-pin LQFP (PLQP0064GA-A, 14x14-0.8mm pitch)

Table 1.1 Outline of Specifications (5 / 5)

Classification Module/Function Description
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1.2 List of Products

Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part no.

Table 1.3 List of Products (1 / 2)

Group Part No. Order Part No. Package
ROM
Capacity

RAM
Capacity

Data 
Flash 
Capacity

Power Supply 
Voltage CAN

Operating 
Temp. Range

RX62T R5F562TAADFH R5F562TAADFH#V3 PLQP0112JA-A 256
Kbytes

16
Kbytes

32
Kbytes

VCC/PLLVCC
4.0 to 5.5 V
AVCC/AVCC0
4.0 to 5.5 V

Support-
ed

-40 to +85°C
(D version)

R5F562TAADFP R5F562TAADFP#V3 PLQP0100KB-A

R5F562TAADFF R5F562TAADFF#V3 PLQP0080JA-A

R5F562TAGDFF R5F562TAGDFF#V3 PLQP0080JA-A

R5F562TAADFM R5F562TAADFM#V3 PLQP0064KB-A

R5F562TAADFK R5F562TAADFK#V3 PLQP0064GA-A

R5F562T7ADFH R5F562T7ADFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

R5F562T7ADFP R5F562T7ADFP#V3 PLQP0100KB-A

R5F562T7ADFF R5F562T7ADFF#V3 PLQP0080JA-A

R5F562T7GDFF R5F562T7GDFF#V3 PLQP0080JA-A

R5F562T7ADFM R5F562T7ADFM#V3 PLQP0064KB-A

R5F562T7ADFK R5F562T7ADFK#V3 PLQP0064GA-A

R5F562T6ADFF R5F562T6ADFF#V3 PLQP0080JA-A 64
Kbytes

8
Kbytes

R5F562T6ADFM R5F562T6ADFM#V3 PLQP0064KB-A

R5F562T6ADFK R5F562T6ADFK#V3 PLQP0064GA-A

R5F562TABDFH R5F562TABDFH#V3 PLQP0112JA-A 256
Kbytes

16
Kbytes

32
Kbytes

VCC/PLLVCC
2.7 to 3.6 V
AVCC/AVCC0
3.0 to 3.6 V
or
4.0 to 5.5 V

R5F562TABDFP R5F562TABDFP#V3 PLQP0100KB-A

R5F562TABDFF R5F562TABDFF#V3 PLQP0080JA-A

R5F562TABDFM R5F562TABDFM#V3 PLQP0064KB-A

R5F562TABDFK R5F562TABDFK#V3 PLQP0064GA-A

R5F562T7BDFH R5F562T7BDFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

R5F562T7BDFP R5F562T7BDFP#V3 PLQP0100KB-A

R5F562T7BDFF R5F562T7BDFF#V3 PLQP0080JA-A

R5F562T7BDFM R5F562T7BDFM#V3 PLQP0064KB-A

R5F562T7BDFK R5F562T7BDFK#V3 PLQP0064GA-A

R5F562T6BDFF R5F562T6BDFF#V3 PLQP0080JA-A 64
Kbytes

8
Kbytes

R5F562T6BDFM R5F562T6BDFM#V3 PLQP0064KB-A

R5F562T6BDFK R5F562T6BDFK#V3 PLQP0064GA-A

R5F562TADDFH R5F562TADDFH#V3 PLQP0112JA-A 256
Kbytes

16
Kbytes

32
Kbytes

4.0  to 5.5 V Not 
Support-
edR5F562TADDFP R5F562TADDFP#V3 PLQP0100KB-A

R5F562TADDFF R5F562TADDFF#V3 PLQP0080JA-A

R5F562TADDFM R5F562TADDFM#V3 PLQP0064KB-A

R5F562TADDFK R5F562TADDFK#V3 PLQP0064GA-A

R5F562T7DDFH R5F562T7DDFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

R5F562T7DDFP R5F562T7DDFP#V3 PLQP0100KB-A

R5F562T7DDFF R5F562T7DDFF#V3 PLQP0080JA-A

R5F562T7DDFM R5F562T7DDFM#V3 PLQP0064KB-A

R5F562T7DDFK R5F562T7DDFK#V3 PLQP0064GA-A

R5F562T6DDFF R5F562T6DDFF#V3 PLQP0080JA-A 64
Kbytes

8
Kbytes

R5F562T6DDFM R5F562T6DDFM#V3 PLQP0064KB-A

R5F562T6DDFK R5F562T6DDFK#V3 PLQP0064GA-A

R5F562TAEDFH R5F562TAEDFH#V3 PLQP0112JA-A 256
Kbytes

16
Kbytes

32
Kbytes

2.7  to 3.6 V

R5F562TAEDFP R5F562TAEDFP#V3 PLQP0100KB-A

R5F562TAEDFF R5F562TAEDFF#V3 PLQP0080JA-A

R5F562TAEDFM R5F562TAEDFM#V3 PLQP0064KB-A

R5F562TAEDFK R5F562TAEDFK#V3 PLQP0064GA-A
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Figure 1.7  Pin Assignment of the 64-Pin LQFP 
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41 PA0 MTIOC6C SSL3-B 

42 VCC 

43 P96 IRQ4 POE4# 

44 VSS 

45 P95 MTIOC6B 

46 P94 MTIOC7A 

47 P93 MTIOC7B 

48 P92 MTIOC6D 

49 P91 MTIOC7C 

50 P90 MTIOC7D 

51 P76 MTIOC4D/ 
GTIOC2B-A 

52 P75 MTIOC4C/ 
GTIOC1B-A 

53 P74 MTIOC3D/ 
GTIOC0B-A 

54 P73 MTIOC4B/ 
GTIOC2A-A 

55 P72 MTIOC4A/ 
GTIOC1A-A 

56 P71 MTIOC3B/ 
GTIOC0A-A 

57 P70 IRQ5 POE0# 

58 P33 MTIOC3A/ 
MTCLKA-A 

SSL3-A 

59 P32 MTIOC3C/ 
MTCLKB-A 

SSL2-A 

60 VCC 

61 P31 MTIOC0A-B/ 
MTCLKC-A 

SSL1-A 

62 VSS 

63 P30 MTIOC0B-B/ 
MTCLKD-A 

SSL0-A 

64 P24 RSPCK-A 

65 P23 CTX-B/ LTX/ 
MOSI-A 

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

67 P21 ADTRG1#-B MTCLKA-B IRQ6 

68 P20 ADTRG0#-B MTCLKB-B IRQ7 

69 P65 AN5 

70 P64 AN4 

71 AVCC 

72 VREF

73 AVSS 

74 P63 AN3 

75 P62 AN2 

76 P61 AN1 

Table 1.5 List of Pins and Pin Functions (100-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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Table 1.6 List of Pins and Pin Functions (80-Pin LQFP) (1 / 3)

Pin No.
(80-Pin 
LQFP)

Power Supply
Clock
System Control I/O Port Analog Timer

Communi-
cation Interrupt POE Debugging

1 EMLE 

2 VSS 

3 MDE 

4 VCL 

5 MD1 

6 MD0 

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

8 PE3 MTCLKD-C IRQ2-A POE11# 

9 RES# 

10 XTAL 

11 VSS 

12 EXTAL 

13 VCC 

14 PE2 NMI POE10#-A 

15 PE0 CRX-C 

16 PD7 GTIOC0A-B CTX-C TRST# 

17 PD6 GTIOC0B-B TMS 

18 PD5 GTIOC1A-B RXD1 TDI 

19 PD4 GTIOC1B-B SCK1 TCK 

20 PD3 GTIOC2A-B TXD1 TDO 

21 PB7 SCK2-A 

22 PB6 CRX-A/ 
RXD2-A 

23 PB5 CTX-A/ 
TXD2-A 

24 PLLVCC 

25 PB4 GTETRG IRQ3 POE8# 

26 PLLVSS 

27 PB3 MTIOC0A-A SCK0 

28 PB2 MTIOC0B-A TXD0/SDA 

29 PB1 MTIOC0C RXD0/SCL 

30 PB0 MTIOC0D MOSI-B 

31 PA3 MTIOC2A SSL0-B 

32 PA2 MTIOC2B SSL1-B 

33 VCC 

34 P96 IRQ4 POE4# 

35 VSS 

36 P95 MTIOC6B 

37 P94 MTIOC7A 

38 P93 MTIOC7B 

39 P92 MTIOC6D 

40 P91 MTIOC7C 

41 P76 MTIOC4D/ 
GTIOC2B-A 
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Table 1.7 List of Pins and Pin Functions (80-Pin LQFP: R5F562TxGDFF) (1 / 3)

Pin No.
(80-Pin
LQFP)

Power Supply
Clock
System Control I/O Port Analog Timer Communication Interrupt POE Debugging

1 EMLE

2 VSS

3 MDE

4 VCL

5 MD1

6 MD0

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

8 PE3 MTCLKD-C IRQ2-A POE11#

9 RES#

10 XTAL

11 VSS

12 EXTAL

13 VCC

14 PE2 NMI POE10#-A

15 PD7 GTIOC0A-B TRST#

16 PD6 GTIOC0B-B TMS

17 PD5 GTIOC1A-B RXD1 TDI

18 PD4 GTIOC1B-B SCK1 TCK

19 PD3 GTIOC2A-B TXD1 TDO

20 PD2 GTIOC2B-B

21 PB7 SCK2-A

22 PB6 CRX-A/ RXD2-A

23 PB5 CTX-A/ TXD2-A

24 PLLVCC

25 PB4 GTETRG IRQ3 POE8#

26 PLLVSS

27 PB3 MTIOC0A-A SCK0

28 PB2 MTIOC0B-A TXD0/SDA

29 PB1 MTIOC0C RXD0/SCL

30 PB0 MTIOC0D

31 PA5 ADTRG1#-A  MTIOC1A

32 PA3 MTIOC2A

33 VCC

34 P96 IRQ4 POE4#

35 VSS

36 P95 MTIOC6B

37 P94 MTIOC7A

38 P93 MTIOC7B

39 P92 MTIOC6D

40 P91 MTIOC7C

41 P90 MTIOC7D
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42 P76 MTIOC4D/ 
GTIOC2B-A

43 P75 MTIOC4C/ 
GTIOC1B-A

44 P74 MTIOC3D/ 
GTIOC0B-A

45 P73 MTIOC4B/ 
GTIOC2A-A

46 P72 MTIOC4A/ 
GTIOC1A-A

47 P71 MTIOC3B/ 
GTIOC0A-A

48 P70 IRQ5 POE0#

49 P33 MTIOC3A/ 
MTCLKA-A

SSL3-A

50 P32 MTIOC3C/ 
MTCLKB-A

SSL2-A

51 VCC

52 P31 MTIOC0A-B/ 
MTCLKC-A

SSL1-A

53 VSS

54 P30 MTIOC0B-B/ 
MTCLKD-A

SSL0-A

55 P24 RSPCK-A

56 P23 CTX-B/ LTX/ 
MOSI-A

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

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 1.7 List of Pins and Pin Functions (80-Pin LQFP: R5F562TxGDFF) (2 / 3)

Pin No.
(80-Pin
LQFP)

Power Supply
Clock
System Control I/O Port Analog Timer Communication Interrupt POE Debugging
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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.

Set INTB to a multiple of four.

(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 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.

(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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(9) 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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3. Address Space

3.1 Address Space

This LSI has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is, 

linear access to an address space of up to 4 Gbytes is possible, and this contains both program and data areas.

Figure 3.1 shows the memory maps.

Figure 3.1 Memory Map (RX62T Group)

Reserved area*2

Reserved area*2

0000 0000h

0008 0000h

FFFF FFFFh

Single-chip mode*1

On-chip RAM

Reserved area*2

On-chip ROM (program ROM)
(read only)

0010 0000h

Peripheral I/O registers

0010 8000h

On-chip ROM
(data flash)

0080 0000h

0100 0000h

On-chip ROM (program ROM)
(write only)

FFFC 0000h

FCU-RAM*3

Reserved area*2

Peripheral I/O registers

Reserved area*2

Peripheral I/O registers

007F 8000h

007F A000h

007F C000h
007F C500h

007F FC00h

0000 4000h

Reserved area*2

00FC 0000h

On-chip ROM (FCU firmware)*3

(read only)

Reserved area*2

FEFF E000h

FF00 0000h

R5F562TAxxxx

Reserved area*2

Reserved area*2

0000 0000h

0008 0000h

FFFF FFFFh

Single-chip mode*1

On-chip RAM

Reserved area*2

On-chip ROM (program ROM)
(read only)

0010 0000h

Peripheral I/O registers

0010 2000h

On-chip ROM
(data flash)

0080 0000h

0100 0000h

On-chip ROM (program ROM)
(write only)

FFFE 0000h

FCU-RAM*3

Reserved area*2

Peripheral I/O registers

Reserved area*2

Peripheral I/O registers

007F 8000h

007F A000h

007F C000h
007F C500h

007F FC00h

0000 2000h

Reserved area*2

00FE 0000h

On-chip ROM (FCU firmware)*3

(read only)

Reserved area*2

FEFF E000h

FF00 0000h

R5F562T7xxxx

Reserved area*2

Reserved area*2

0000 0000h

0008 0000h

FFFF FFFFh

Single-chip mode*1

On-chip RAM

Reserved area*2

On-chip ROM (program ROM)
(read only)

0010 0000h

Peripheral I/O registers

0010 2000h

On-chip ROM
(data flash)

0080 0000h

0100 0000h

On-chip ROM (program ROM)
(write only)

FFFF 0000h

FCU-RAM*3

Reserved area*2

Peripheral I/O registers

Reserved area*2

Peripheral I/O registers

007F 8000h

007F A000h

007F C000h
007F C500h

007F FC00h

0000 2000h

Reserved area*2

00FF 0000h

On-chip ROM (FCU firmware)*3

(read only)

Reserved area*2

FEFF E000h

FF00 0000h

R5F562T6xxxx

Notes: 1.  The layout of the address space in boot mode is the same as in single-chip mode. 
2.  Reserved areas should not be accessed, since the correct operation of LSI is not guaranteed 
     if they are accessed.
3.  For details on the FCU, see section 31, ROM (Flash Memory for Code Storage) and section 32, Data
     Flash (Flash Memory for Data Storage) in the User’s manual: Hardware. 
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0008 8250h SCI2 Serial mode register SMR*1 8 8 2, 3 PCLK*3

0008 8251h SCI2 Bit rate register BRR 8 8 2, 3 PCLK*3

0008 8252h SCI2 Serial control register SCR*1 8 8 2, 3 PCLK*3

0008 8253h SCI2 Transmit data register TDR 8 8 2, 3 PCLK*3

0008 8254h SCI2 Serial status register SSR*1 8 8 2, 3 PCLK*3

0008 8255h SCI2 Receive data register RDR 8 8 2, 3 PCLK*3

0008 8256h SCI2 Smart card mode register SCMR 8 8 2, 3 PCLK*3

0008 8257h SCI2 Serial extended mode register SEMR 8 8 2, 3 PCLK*3

0008 8250h SMCI2 Serial mode register SMR*1 8 8 2, 3 PCLK*3

0008 8251h SMCI2 Bit rate register BRR 8 8 2, 3 PCLK*3

0008 8252h SMCI2 Serial control register SCR*1 8 8 2, 3 PCLK*3

0008 8253h SMCI2 Transmit data register TDR 8 8 2, 3 PCLK*3

0008 8254h SMCI2 Serial status register SSR*1 8 8 2, 3 PCLK*3

0008 8255h SMCI2 Receive data register RDR 8 8 2, 3 PCLK*3

0008 8256h SMCI2 Smart card mode register SCMR 8 8 2, 3 PCLK*3

0008 8280h CRC CRC control register CRCCR 8 8 2, 3 PCLK*3

0008 8281h CRC CRC data input register CRCDIR 8 8 2, 3 PCLK*3

0008 8282h CRC CRC data output register CRCDOR 16 16 2, 3 PCLK*3

0008 8300h RIIC I2C bus control register 1 ICCR1 8 8 2, 3 PCLK*3

0008 8301h RIIC I2C bus control register 2 ICCR2 8 8 2, 3 PCLK*3

0008 8302h RIIC I2C bus mode register 1 ICMR1 8 8 2, 3 PCLK*3

0008 8303h RIIC I2C bus mode register 2 ICMR2 8 8 2, 3 PCLK*3

0008 8304h RIIC I2C bus mode register 3 ICMR3 8 8 2, 3 PCLK*3

0008 8305h RIIC I2C bus function enable register ICFER 8 8 2, 3 PCLK*3

0008 8306h RIIC I2C bus status enable register ICSER 8 8 2, 3 PCLK*3

0008 8307h RIIC I2C bus interrupt enable register ICIER 8 8 2, 3 PCLK*3

0008 8308h RIIC I2C bus status register 1 ICSR1 8 8 2, 3 PCLK*3

0008 8309h RIIC I2C bus status register 2 ICSR2 8 8 2, 3 PCLK*3

0008 830Ah RIIC Slave address register L0 SARL0 8 8 2, 3 PCLK*3

0008 830Ah RIIC Internal counter L for timeout TMOCNTL 8 8 2, 3 PCLK*3

0008 830Bh RIIC Slave address register U0 SARU0 8 8 2, 3 PCLK*3

0008 830Bh RIIC Internal counter U for timeout TMOCNTU 8 8 2, 3 PCLK*3

0008 830Bh RIIC Slave address register U0 SARU0 8 8 2, 3 PCLK*3

0008 830Ch RIIC Slave address register L1 SARL1 8 8 2, 3 PCLK*3

0008 830Dh RIIC Slave address register U1 SARU1 8 8 2, 3 PCLK*3

0008 830Eh RIIC Slave address register L2 SARL2 8 8 2, 3 PCLK*3

0008 830Fh RIIC Slave address register U2 SARU2 8 8 2, 3 PCLK*3

0008 8310h RIIC I2C bus bit rate low-level register ICBRL 8 8 2, 3 PCLK*3

0008 8311h RIIC I2C bus bit rate high-level register ICBRH 8 8 2, 3 PCLK*3

0008 8312h RIIC I2C bus transmit data register ICDRT 8 8 2, 3 PCLK*3

0008 8313h RIIC I2C bus receive data register ICDRR 8 8 2, 3 PCLK*3

0008 8380h RSPI RSPI control register SPCR 8 8 2, 3 PCLK*3

0008 8381h RSPI RSPI slave select polarity register SSLP 8 8 2, 3 PCLK*3

0008 8382h RSPI RSPI pin control register SPPCR 8 8 2, 3 PCLK*3

Table 4.1 List of I/O Registers (Address Order) (10 / 25)
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000C 1390h MTU1 Timer input capture control register TICCR 8 8 5 ICLK

000C 1400h MTU2 Timer control register TCR 8 8, 16 5 ICLK

000C 1401h MTU2 Timer mode register 1 TMDR1 8 8 5 ICLK

000C 1402h MTU2 Timer I/O control register TIOR 8 8 5 ICLK

000C 1404h MTU2 Timer interrupt enable register TIER 8 8, 16, 32 5 ICLK

000C 1405h MTU2 Timer status register TSR 8 8 5 ICLK

000C 1406h MTU2 Timer counter TCNT 16 16 5 ICLK

000C 1408h MTU2 Timer general register A TGRA 16 16, 32 5 ICLK

000C 140Ah MTU2 Timer general register B TGRB 16 16 5 ICLK

000C 1A00h MTU6 Timer control register TCR 8 8, 16, 32 5 ICLK

000C 1A01h MTU7 Timer control register TCR 8 8 5 ICLK

000C 1A02h MTU6 Timer mode register 1 TMDR1 8 8, 16 5 ICLK

000C 1A03h MTU7 Timer mode register 1 TMDR1 8 8 5 ICLK

000C 1A04h MTU6 Timer I/O control register H TIORH 8 8, 16, 32 5 ICLK

000C 1A05h MTU6 Timer I/O control register L TIORL 8 8 5 ICLK

000C 1A06h MTU7 Timer I/O control register H TIORH 8 8, 16 5 ICLK

000C 1A07h MTU7 Timer I/O control register L TIORL 8 8 5 ICLK

000C 1A08h MTU6 Timer interrupt enable register TIER 8 8, 16 5 ICLK

000C 1A09h MTU7 Timer interrupt enable register TIER 8 8 5 ICLK

000C 1A0Ah MTU Timer output master enable register B TOERB 8 8 5 ICLK

000C 1A0Eh MTU Timer output control register 1B TOCR1B 8 8, 16 5 ICLK

000C 1A0Fh MTU Timer output control register 2B TOCR2B 8 8 5 ICLK

000C 1A10h MTU6 Timer counter TCNT 16 16, 32 5 ICLK

000C 1A12h MTU7 Timer counter TCNT 16 16 5 ICLK

000C 1A14h MTU Timer cycle data register B TCDRB 16 16, 32 5 ICLK

000C 1A16h MTU Timer dead time data register B TDDRB 16 16 5 ICLK

000C 1A18h MTU6 Timer general register A TGRA 16 16, 32 5 ICLK

000C 1A1Ah MTU6 Timer general register B TGRB 16 16 5 ICLK

000C 1A1Ch MTU7 Timer general register A TGRA 16 16, 32 5 ICLK

000C 1A1Eh MTU7 Timer general register B TGRB 16 16 5 ICLK

000C 1A20h MTU Timer subcounter B TCNTSB 16 16, 32 5 ICLK

000C 1A22h MTU Timer cycle buffer register B TCBRB 16 16 5 ICLK

000C 1A24h MTU6 Timer general register C TGRC 16 16, 32 5 ICLK

000C 1A26h MTU6 Timer general register D TGRD 16 16 5 ICLK

000C 1A28h MTU7 Timer general register C TGRC 16 16, 32 5 ICLK

000C 1A2Ah MTU7 Timer general register D TGRD 16 16 5 ICLK

000C 1A2Ch MTU6 Timer status register TSR 8 8, 16 5 ICLK

000C 1A2Dh MTU7 Timer status register TSR 8 8 5 ICLK

000C 1A30h MTU Timer interrupt skipping set register 1B TITCR1B 8 8, 16 5 ICLK

000C 1A31h MTU Timer interrupt skipping counter 1B TITCNT1B 8 8 5 ICLK

000C 1A32h MTU Timer buffer transfer set register B TBTERB 8 8 5 ICLK

000C 1A34h MTU Timer dead time enable register B TDERB 8 8 5 ICLK

000C 1A36h MTU Timer output level buffer register B TOLBRB 8 8 5 ICLK

000C 1A38h MTU6 Timer buffer operation transfer mode register TBTM 8 8, 16 5 ICLK

Table 4.1 List of I/O Registers (Address Order) (18 / 25)
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000C 22B6h GPT3 General PWM timer dead time control register GTDTCR 16 16, 32 3 to 5 ICLK*4

000C 22B8h GPT3 General PWM timer dead time value register GTDVU 16 16, 32 3 to 5 ICLK*4

000C 22BAh GPT3 General PWM timer dead time value register GTDVD 16 16, 32 3 to 5 ICLK*4

000C 22BCh GPT3 General PWM timer dead time buffer register GTDBU 16 16, 32 3 to 5 ICLK*4

000C 22BEh GPT3 General PWM timer dead time buffer register GTDBD 16 16, 32 3 to 5 ICLK*4

000C 22C0h GPT3 General PWM timer output protection function 
status register

GTSOS 16 16, 32 3 to 5 ICLK*4

000C 22C2h GPT3 General PWM timer output protection temporary 
release register

GTSOTR 16 16, 32 3 to 5 ICLK*4

000C 2300h GPT0 PWM output delay control register GTDLYCR 16 16, 32 3 to 5 ICLK*4

000C 2302h GPT1 PWM output delay control register GTDLYCR 16 16, 32 3 to 5 ICLK*4

000C 2304h GPT2 PWM output delay control register GTDLYCR 16 16, 32 3 to 5 ICLK*4

000C 2306h GPT3 PWM output delay control register GTDLYCR 16 16, 32 3 to 5 ICLK*4

000C 2318h GPT0 GTIOCA rising output delay register GTDLYRA 16 16, 32 3 to 5 ICLK*4

000C 231Ah GPT0 GTIOCB rising output delay register GTDLYRB 16 16, 32 3 to 5 ICLK*4

000C 231Ch GPT1 GTIOCA rising output delay register GTDLYRA 16 16, 32 3 to 5 ICLK*4

000C 231Eh GPT1 GTIOCB rising output delay register GTDLYRB 16 16, 32 3 to 5 ICLK*4

000C 2320h GPT2 GTIOCA rising output delay register GTDLYRA 16 16, 32 3 to 5 ICLK*4

000C 2322h GPT2 GTIOCB rising output delay register GTDLYRB 16 16, 32 3 to 5 ICLK*4

000C 2324h GPT3 GTIOCA falling output delay register GTDLYRA 16 16, 32 3 to 5 ICLK*4

000C 2326h GPT3 GTIOCB falling output delay register GTDLYRB 16 16, 32 3 to 5 ICLK*4

000C 2328h GPT0 GTIOCA falling output delay register GTDLYFA 16 16, 32 3 to 5 ICLK*4

000C 232Ah GPT0 GTIOCB falling output delay register GTDLYFB 16 16, 32 3 to 5 ICLK*4

000C 232Ch GPT1 GTIOCA falling output delay register GTDLYFA 16 16, 32 3 to 5 ICLK*4

000C 232Eh GPT1 GTIOCB falling output delay register GTDLYFB 16 16, 32 3 to 5 ICLK*4

000C 2330h GPT2 GTIOCA falling output delay register GTDLYFA 16 16, 32 3 to 5 ICLK*4

000C 2332h GPT2 GTIOCB falling output delay register GTDLYFB 16 16, 32 3 to 5 ICLK*4

000C 2334h GPT3 GTIOCA falling output delay register GTDLYFA 16 16, 32 3 to 5 ICLK*4

000C 2336h GPT3 GTIOCB falling output delay register GTDLYFB 16 16, 32 3 to 5 ICLK*4

007F C402h FLASH Flash mode register FMODR 8 8 2, 3 PCLK*3

007F C410h FLASH Flash access status register FASTAT 8 8 2, 3 PCLK*3

007F C411h FLASH Flash access error interrupt enable register FAEINT 8 8 2, 3 PCLK*3

007F C412h FLASH Flash ready interrupt enable register FRDYIE 8 8 2, 3 PCLK*3

007F C440h FLASH Data flash read enable register 0 DFLRE0 16 16 2, 3 PCLK*3

007F C442h FLASH Data flash read enable register 1 DFLRE1 16 16 2, 3 PCLK*3

007F C450h FLASH Data flash programming/erasure enable register 
0

DFLWE0 16 16 2, 3 PCLK*3

007F C452h FLASH Data flash programming/erasure enable register 
1

DFLWE1 16 16 2, 3 PCLK*3

007F C454h FLASH FCU RAM enable register FCURAME 16 16 2, 3 PCLK*3

007F FFB0h FLASH Flash status register 0 FSTATR0 8 8 2, 3 PCLK*3

007F FFB1h FLASH Flash status register 1 FSTATR1 8 8 2, 3 PCLK*3

007F FFB2h FLASH Flash P/E mode entry register FENTRYR 16 16 2, 3 PCLK*3

007F FFB4h FLASH Flash protect register FPROTR 16 16 2, 3 PCLK*3

007F FFB6h FLASH Flash reset register FRESETR 16 16 2, 3 PCLK*3

Table 4.1 List of I/O Registers (Address Order) (24 / 25)
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MTU7 TIORL IOD[3:0] IOC[3:0]

MTU6 TIER TTEG — — TCIEV TGIED TGIEC TGIEB TGIEA

MTU7 TIER TTEG TTEG2 — TCIEV TGIED TGIEC TGIEB TGIEA

MTU TOERB — — OE7D OE7C OE6D OE7B OE7A OE6B

MTU TOCR1B — PSYE — — TOCL TOCS OLSN OLSP

MTU6 TCNT

MTU7 TCNT

MTU TCDRB

MTU TDDRB

MTU6 TGRA

MTU6 TGRB

MTU7 TGRA

MTU7 TGRB

MTU TCNTSB

MTU TCBRB

MTU6 TGRC

MTU6 TGRD

MTU7 TGRC

MTU7 TGRD

MTU6 TSR TCFD — — TCFV TGFD TGFC TGFB TGFA

MTU7 TSR TCFD — — TCFV TGFD TGFC TGFB TGFA

MTU TITCR1B T6AEN T6ACOR[2:0] T7VEN T7VCOR[2:0]

MTU TITCNT1B — T6ACNT[2:0] — T7VCNT[2:0]

MTU TBTERB — — — — — — BTE[1:0]

MTU TDERB — — — — — — — TDER

MTU TOLBRB — — OLS3N OLS3P OLS2N OLS2P OLS1N OLS1P

MTU6 TBTM — — — — — — TTSB TTSA

MTU7 TBTM — — — — — — TTSB TTSA

MTU TITMRB — — — — — — — TITM

MTU TITCR2B — — — — — TRGCOR[2:0]

MTU TITCNT2B — — — — — TRG7CNT[2:0]

MTU7 TADCR BF[1:0] — — — — — —

UT7AE DT7AE UT7BE DT7BE ITA6AE ITA7VE ITB6AE ITB7VE

MTU7 TADCORA

MTU7 TADCORB

MTU7 TADCOBRA

Table 4.2 List of I/O Registers (Bit Order) (21 / 30)
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MTU7 TADCOBRB

MTU TSYCR CE0A CE0D CE0C CE0D CE1A CE1B CE2A CE2B

MTU TWCRB CCE — — — — — SCC WRE

MTU TMDR2B — — — — — — — DRS

MTU6 TGRE

MTU7 TGRE

MTU7 TGRF

MTU TSTRB CST7 CST6 — — — — — —

MTU TSYRB SYNC7 SYNC6 — — — — — —

MTU TRWERB — — — — — — — RWE

MTU5 TCNTU

MTU5 TGRU

MTU5 TCRU — — — — — — TPSC[1:0]

MTU5 TIORU — — — IOC[4:0]

MTU5 TCNTV

MTU5 TGRV

MTU5 TCRV — — — — — — TPSC[1:0]

MTU5 TIORV — — — IOC[4:0]

MTU5 TCNTW

MTU5 TGRW

MTU5 TCRW — — — — — — TPSC[1:0]

MTU5 TIORW — — — IOC[4:0]

MTU5 TSR — — — — — CMFU5 CMFV5 CMFW5

MTU5 TIER — — — — — TGIE5U TGIE5V TGIE5W

MTU5 TSTR — — — — — CSTU5 CSTV5 CSTW5

MTU5 TCNTCMPCLR — — — — — CMPCLR5U CMPCLR5V CMPCLR5W

GPT GTSTR — — — — — — — —

— — — — CST3 CST2 CST1 CST0

GPT GTHSCR CPHW3[1:0] CPHW2[1:0] CPHW1[1:0] CPHW0[1:0]

CSHW3[1:0] CSHW2[1:0] CSHW1[1:0] CSHW0[1:0]

GPT GTHCCR — — — — CCSW3 CCSW2 CCSW1 CCSW0

CCHW3[1:0] CCHW2[1:0] CCHW1[1:0] CCHW0[1:0]

GPT GTHSSR CSHSL3[3:0] CSHSL2[3:0]

CSHSL1[3:0] CSHSL0[3:0]

GPT GTHPSR CSHPL3[3:0] CSHPL2[3:0]

CSHPL1[3:0] CSHPL0[3:0]

GPT GTWP — — — — — — — —

— — — — WP3 WP2 WP1 WP0

GPT GTSYNC — — SYNC3[1:0] — — SYNC2[1:0]

— — SYNC1[1:0] — — SYNC0[1:0]

GPT GTETINT — — — — — — ETINF ETIPF

— — — — — — ETINEN ETIPEN
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GPT2 GTDLYCR — — — — — — — —

— — — — — DLYEN DLYRST DLLEN

GPT3 GTDLYCR — — — — — — — —

— — — — — DLYEN DLYRST DLLEN

GPT0 GTDLYRA — — — — — — — —

— — — DLY[4:0]

GPT0 GTDLYRB — — — — — — — —

— — — DLY[4:0]

GPT1 GTDLYRA — — — — — — — —

— — — DLY[4:0]

GPT1 GTDLYRB — — — — — — — —

— — — DLY[4:0]

GPT2 GTDLYRA — — — — — — — —

— — — DLY[4:0]

GPT2 GTDLYRB — — — — — — — —

— — — DLY[4:0]

GPT3 GTDLYRA — — — — — — — —

— — — DLY[4:0]

GPT3 GTDLYRB — — — — — — — —

— — — DLY[4:0]

GPT0 GTDLYFA — — — — — — — —

— — — DLY[4:0]

GPT0 GTDLYFB — — — — — — — —

— — — DLY[4:0]

GPT1 GTDLYFA — — — — — — — —

— — — DLY[4:0]

GPT1 GTDLYFB — — — — — — — —

— — — DLY[4:0]

GPT2 GTDLYRA — — — — — — — —

— — — DLY[4:0]

GPT2 GTDLYFB — — — — — — — —

— — — DLY[4:0]

GPT3 GTDLYFA — — — — — — — —

— — — DLY[4:0]

GPT3 GTDLYFB — — — — — — — —

— — — DLY[4:0]

FLASH FMODR — — — FRDMD — — — —

FLASH FASTAT ROMAE — — CMDLK DFLAE — DFLRPE DFLWPE

FLASH FAEINT ROMAEIE — — CMDLKIE DFLAEIE — DFLRPEIE DFLWPEIE

FLASH FRDYIE — — — — — — — FRDYIE

FLASH DFLRE0 KEY[7:0]

DBRE07 DBRE06 DBRE05 DBRE04 DBRE03 DBRE02 DBRE01 DBRE00

FLASH DFLRE1 KEY[7:0]

DBRE15 DBRE14 DBRE13 DBRE12 DBRE11 DBRE10 DBRE09 DBRE08

FLASH DFLWE0 KEY[7:0]

DBWE07 DBWE06 DBWE05 DBWE04 DBWE03 DBWE02 DBWE01 DBWE00

FLASH DFLWE1 KEY[7:0]

DBWE15 DBWE14 DBWE13 DBWE12 DBWE11 DBWE10 DBWE09 DBWE08

FLASH FCURAME KEY[7:0]

— — — — — — — FCRME
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5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Caution: Permanent damage to the LSI may result if absolute maximum ratings are exceeded.
Note 1. Do not leave the AVCC0, VREFH0, VREFL0, AVSS0, AVCC, VREF, and AVSS pins open circuit even if the A/D converter is not 

to be used. 
· When the 12-bit converter is not in use:
   Connect the AVCC0 pin to AVCC (or VCC for a 64-pin product), the VREFH0 pin to VREF (or AVCC or VCC for an 80- or
   64-pin product, respectively), and the AVSS0 and VREFL0 pins to VSS.
· When the 10-bit converter is not in use:
   Connect the AVCC pin to AVCC0, the VREF pin to VREFH0, and the AVSS pin to AVSS0.
· When neither the 10- nor the 12-bit converter is in use:
   Connect the AVCC0, VREFH0, AVCC, and VREF pins to VCC, and the AVSS0, VREFL0, and AVSS pins to VSS.

Table 5.1 Absolute Maximum Ratings

Item Symbol Value Unit

Power supply voltage VCC
PLLVCC 

-0.3 to +6.5 V

Input voltage (except for ports 4 to 6) VIN -0.3 to VCC+0.3 V

Input voltage (port 4) VIN -0.3 to AVCC0+0.3 V

Input voltage (ports 5 and 6) VIN -0.3 to AVCC+0.3 V

Analog power supply voltage AVCC0, AVCC*1 -0.3 to +6.5 V

Reference power supply voltage VREFH0*1 -0.3 to AVCC0+0.3 V

VREF*1 -0.3 to AVCC+0.3

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

Analog input voltage (ports 5 and 6) VAN -0.3 to AVCC+0.3 V

Operating temperature D version Topr -40 to +85 C

G version Topr -40 to +105 C

Storage temperature Tstg -55 to +125 C
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Figure 5.10 I2C Bus Interface Input/Output Timing

SDA

SCL

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 = 0.6 V, IOL = 6 mA (ICFER.FMPE = 0)
VOL = 0.4 V, IOL = 15 mA (ICFER.FMPE = 1)

Sr *1
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Table 5.17 Characteristics of the Programmable Gain Amplifier
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 5.5V, 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

Input offset voltage Voff - - 8 mV

Input voltage 
range (Vin)

Gain  2.000 Vin 0.050 x AVcc - 0.450 x AVcc V

Gain  2.500 0.047 x AVcc - 0.360 x AVcc

Gain  3.077 0.045 x AVcc - 0.292 x AVcc

Gain  3.636 0.042 x AVcc - 0.247 x AVcc

Gain  4.000 0.040 x AVcc - 0.212 x AVcc

Gain  4.444 0.036 x AVcc - 0.191 x AVcc

Gain  5.000 0.033 x AVcc - 0.170 x AVcc

Gain  5.714 0.031 x AVcc - 0.148 x AVcc

Gain  6.667 0.029 x AVcc - 0.127 x AVcc

Gain  10.000 0.025 x AVcc - 0.08 x AVcc

Gain  13.333 0.023 x AVcc - 0.06 x AVcc

Slew rate SR 10 - - V/s

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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