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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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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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Note 1. Please contact us if you are using a G version.

RX62T R5F562T7EDFH R5F562T7EDFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

2.7  to 3.6 V Not 
Support-
ed

-40 to +85°C
(D version)

R5F562T7EDFP R5F562T7EDFP#V3 PLQP0100KB-A

R5F562T7EDFF R5F562T7EDFF#V3 PLQP0080JA-A

R5F562T7EDFM R5F562T7EDFM#V3 PLQP0064KB-A

R5F562T7EDFK R5F562T7EDFK#V3 PLQP0064GA-A

R5F562T6EDFF R5F562T6EDFF#V3 PLQP0080JA-A 64
Kbytes

8
Kbytes

R5F562T6EDFM R5F562T6EDFM#V3 PLQP0064KB-A

R5F562T6EDFK R5F562T6EDFK#V3 PLQP0064GA-A

R5F562TAAGFH R5F562TAAGFH#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 +105°C
(G version)
*1R5F562TAAGFP R5F562TAAGFP#V3 PLQP0100KB-A

R5F562TAAGFF R5F562TAAGFF#V3 PLQP0080JA-A

R5F562TAGGFF R5F562TAGGFF#V3 PLQP0080JA-A

R5F562TAAGFM R5F562TAAGFM#V3 PLQP0064KB-A

R5F562TAAGFK R5F562TAAGFK#V3 PLQP0064GA-A

R5F562T7AGFH R5F562T7AGFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

R5F562T7AGFP R5F562T7AGFP#V3 PLQP0100KB-A

R5F562T7AGFF R5F562T7AGFF#V3 PLQP0080JA-A

R5F562T7GGFF R5F562T7GGFF#V3 PLQP0080JA-A

R5F562T7AGFM R5F562T7AGFM#V3 PLQP0064KB-A

R5F562T7AGFK R5F562T7AGFK#V3 PLQP0064GA-A

R5F562T6AGFF R5F562T6AGFF#V3 PLQP0080JA-A 64
Kbytes

8
Kbytes

R5F562T6AGFM R5F562T6AGFM#V3 PLQP0064KB-A

R5F562T6AGFK R5F562T6AGFK#V3 PLQP0064GA-A

R5F562TABGFH R5F562TABGFH#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

R5F562TABGFP R5F562TABGFP#V3 PLQP0100KB-A

R5F562TABGFF R5F562TABGFF#V3 PLQP0080JA-A

R5F562TABGFM R5F562TABGFM#V3 PLQP0064KB-A

R5F562TABGFK R5F562TABGFK#V3 PLQP0064GA-A

R5F562T7BGFH R5F562T7BGFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

R5F562T7BGFP R5F562T7BGFP#V3 PLQP0100KB-A

R5F562T7BGFF R5F562T7BGFF#V3 PLQP0080JA-A

R5F562T7BGFM R5F562T7BGFM#V3 PLQP0064KB-A

R5F562T7BGFK R5F562T7BGFK#V3 PLQP0064GA-A

R5F562T6BGFF R5F562T6BGFF#V3 PLQP0080JA-A 64
Kbytes

8
Kbytes

R5F562T6BGFM R5F562T6BGFM#V3 PLQP0064KB-A

R5F562T6BGFK R5F562T6BGFK#V3 PLQP0064GA-A

RX62G R5F562GAADFH R5F562GAADFH#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)

R5F562GAADFP R5F562GAADFP#V3 PLQP0100KB-A

R5F562G7ADFH R5F562G7ADFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

R5F562G7ADFP R5F562G7ADFP#V3 PLQP0100KB-A

R5F562GADDFH R5F562GADDFH#V3 PLQP0112JA-A 256
Kbytes

16
Kbytes

32
Kbytes

Not 
Support-
edR5F562GADDFP R5F562GADDFP#V3 PLQP0100KB-A

R5F562G7DDFH R5F562G7DDFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

R5F562G7DDFP R5F562G7DDFP#V3 PLQP0100KB-A

R5F562GAAGFH R5F562GAAGFH#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 +105°C
(G versio)
*1R5F562GAAGFP R5F562GAAGFP#V3 PLQP0100KB-A

R5F562G7AGFH R5F562G7AGFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

R5F562G7AGFP R5F562G7AGFP#V3 PLQP0100KB-A

Table 1.3 List of Products (2 / 2)

Group Part No. Order Part No. Package
ROM
Capacity

RAM
Capacity

Data 
Flash 
Capacity

Power Supply 
Voltage CAN

Operating 
Temp. Range
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1.3 Block Diagram

Figure 1.2 shows a block diagram.

Figure 1.2 Block Diagram 
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Figure 1.6 Pin Assignment of the 80-Pin LQFP (Two-Motor Control Supported Version)
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Table 1.5 List of Pins and Pin Functions (100-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 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 TRST# 

19 PD6 GTIOC0B-B SSL0-C TMS 

20 PD5 GTIOC1A-B RXD1 TDI 

21 PD4 GTIOC1B-B SCK1 TCK 

22 PD3 GTIOC2A-B TXD1 TDO 

23 PD2 GTIOC2B-B MOSI-C TRCLK 

24 PD1 GTIOC3A MISO-C TRDATA3 

25 PD0 GTIOC3B RSPCK-C TRDATA2 

26 PB7 SCK2-A TRDATA1 

27 PB6 CRX-A/ RXD2-
A 

TRDATA0 

28 PB5 CTX-A/ TXD2-A TRSYNC

29 PLLVCC 

30 PB4 GTETRG IRQ3 POE8# 

31 PLLVSS 

32 PB3 MTIOC0A-A SCK0 

33 PB2 MTIOC0B-A TXD0/SDA 

34 PB1 MTIOC0C RXD0/SCL 

35 PB0 MTIOC0D MOSI-B 

36 PA5 ADTRG1#-A MTIOC1A MISO-B 

37 PA4 ADTRG0#-A MTIOC1B RSPCK-B 

38 PA3 MTIOC2A SSL0-B 

39 PA2 MTIOC2B SSL1-B 

40 PA1 MTIOC6A SSL2-B 
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76 AVSS0 

77 P11 MTCLKC-B IRQ1-A 

78 P10 MTCLKD-B IRQ0-A 

79 PA5 ADTRG1#-A MTIOC1A MISO-B 

80 PA4 ADTRG0#-A MTIOC1B RSPCK-B

Table 1.6 List of Pins and Pin Functions (80-Pin LQFP) (3 / 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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Serial communications 
interface (SCIb)

TXD0, TXD1, TXD2-A/TXD2-
B

Output Output pins for data transmission. The TXD2-B pin is not 
included in the 80-/64-pin versions.

RXD0, RXD1, RXD2-A/
RXD2-B

Input Input pins for data reception. The RXD2-B pin is not included in 
the 80-/64-pin versions.

SCK0, SCK1, SCK2-A/
SCK2-B

I/O Input/output pins for clock signals. The SCK2-B pin is not 
included in the 80-/64-pin versions.

I2C bus interface (RIIC) SCL I/O Input/output pin for I2C bus interface clocks. Bus can be directly 
driven by the NMOS open drain output.

SDA I/O Input/output pin for I2C bus interface data. Bus can be directly 
driven by the NMOS open drain output.

CAN module (CAN) 
(as an optional function)

CRX-A/CRX-B/CRX-C Input Input pin for the CAN. The CRX-C pin is not included in the 64-
pin version.

CTX-A/CTX-B/CTX-C Output Output pin for the CAN. The CTX-C pin is not included in the 
64-pin version.

LIN module (LIN) LRX Input Input pin for the LIN.

LTX Output Output pin for the LIN.

Serial peripheral interface 
(RSPI)

RSPCK-A/RSPCK-B/
RSPCK-C

I/O Clock input/output pin for the RSPI. The RSPCK-C pin is not 
included in the 80-/64-pin versions.

MOSI-A/MOSI-B/MOSI-C I/O Inputs or outputs data output from the master for the RSPI. The 
MOSI-C pin is not included in the 80-/64-pin versions.

MISO-A/MISO-B/MISO-C I/O Inputs or outputs data output from the slave for the RSPI. The 
MISO-C pin is not included in the 80-/64-pin versions.

SSL0-A/SSL0-B/SSL0-C I/O Select the slave for the RSPI. The SSL0-C/SSL1-C/SSL2-C/
SSL3-C pin is not included in the 80-/64-pin versions.

SSL1-A/SSL1-B/SSL1-C
SSL2-A/SSL2-B/SSL2-C
SSL3-A/SSL3-B/SSL3-C

Output

A/D converter AN000 to AN003
AN100 to AN103

Input Input pins for the analog signals to be processed by the 12-bit 
A/D converter.

AN0 to AN11 Input Input pins for the analog signals to be processed by the 10-bit 
A/D converter. The AN4 to AN11 pins are not included in the 
80-pin version. Not included in the 64-pin version.

ADTRG0#-A/ADTRG0#-B
ADTRG1#-A/ADTRG1#-B
ADTRG#

Input Input pins for the external trigger signals that start the A/D 
conversion. The ADTRG0#-B/ADTRG1#-B/ADTRG# pin is not 
included in the 64-pin version.

CVREFH Input Input pin for the high-level reference voltage to the comparator

CVREFL Input Input pin for the low-level reference voltage to the comparator

Analog power supply AVCC0 Input Analog power supply pin for the 12-bit A/D converter. When the 
A/D converter is not in use, connect this pin to the system 
power supply.

AVSS0 Input Ground pin for the 12-bit A/D converter. Connect this pin to the 
system power supply (0 V).

VREFH0 Input Reference power supply pin for the 12-bit A/D converter. When 
the 12-bit A/D converter is not in use, connect this pin to the 
system power supply.

VREFL0 Input Ground pin of the reference power supply pin for the 12-bit A/D 
converter. When the 12-bit A/D converter is not in use, connect 
this pin to the system power supply (0 V).

AVCC Input Analog power supply pin for the 10-bit A/D converter. When the 
A/D converter is not in use, connect this pin to the system 
power supply. Not included in the 64-pin version.

AVSS Input Ground pin for the 10-bit A/D converter. Connect this pin to the 
system power supply (0 V). Not included in the 64-pin version.

VREF Input Reference power supply pin for the 10-bit A/D converter. When 
the 10-bit A/D converter is not in use, connect this pin to the 
system power supply. Not included in the 80-/64-pin versions.

Table 1.9 Pin Functions (3 / 4)

Classifications Pin Name I/O Description



R01DS0096EJ0200 Rev.2.00 Page 39 of 134
Jan 10, 2014

RX62T Group, RX62G Group 3. Address Space

Under development Preliminary document
Specifications in this document are tentative and subject to change.

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. 



R01DS0096EJ0200 Rev.2.00 Page 44 of 134
Jan 10, 2014

RX62T Group, RX62G Group 4. I/O Registers

Under development Preliminary document
Specifications in this document are tentative and subject to change.

0008 6526h MPU Region invalidation operation register MPOPI 16 16 1 ICLK

0008 6528h MPU Instruction-hit region register MHITI 32 32 1 ICLK

0008 652Ch MPU Data-hit region register MHITD 32 32 1 ICLK

0008 7010h ICU Interrupt request register 016 IR016 8 8 2 ICLK

0008 7015h ICU Interrupt request register 021 IR021 8 8 2 ICLK

0008 7017h ICU Interrupt request register 023 IR023 8 8 2 ICLK

0008 701Bh ICU Interrupt request register 027 IR027 8 8 2 ICLK

0008 701Ch ICU Interrupt request register 028 IR028 8 8 2 ICLK

0008 701Dh ICU Interrupt request register 029 IR029 8 8 2 ICLK

0008 701Eh ICU Interrupt request register 030 IR030 8 8 2 ICLK

0008 701Fh ICU Interrupt request register 031 IR031 8 8 2 ICLK

0008 702Ch ICU Interrupt request register 044 IR044 8 8 2 ICLK

0008 702Dh ICU Interrupt request register 045 IR045 8 8 2 ICLK

0008 702Eh ICU Interrupt request register 046 IR046 8 8 2 ICLK

0008 702Fh ICU Interrupt request register 047 IR047 8 8 2 ICLK

0008 7038h ICU Interrupt request register 056 IR056 8 8 2 ICLK

0008 7039h ICU Interrupt request register 057 IR057 8 8 2 ICLK

0008 703Ah ICU Interrupt request register 058 IR058 8 8 2 ICLK

0008 703Bh ICU Interrupt request register 059 IR059 8 8 2 ICLK

0008 703Ch ICU Interrupt request register 060 IR060 8 8 2 ICLK

0008 7040h ICU Interrupt request register 064 IR064 8 8 2 ICLK

0008 7041h ICU Interrupt request register 065 IR065 8 8 2 ICLK

0008 7042h ICU Interrupt request register 066 IR066 8 8 2 ICLK

0008 7043h ICU Interrupt request register 067 IR067 8 8 2 ICLK

0008 7044h ICU Interrupt request register 068 IR068 8 8 2 ICLK

0008 7045h ICU Interrupt request register 069 IR069 8 8 2 ICLK

0008 7046h ICU Interrupt request register 070 IR070 8 8 2 ICLK

0008 7047h ICU Interrupt request register 071 IR071 8 8 2 ICLK

0008 7060h ICU Interrupt request register 096 IR096 8 8 2 ICLK

0008 7062h ICU Interrupt request register 098 IR098 8 8 2 ICLK

0008 7066h ICU Interrupt request register 102 IR102 8 8 2 ICLK

0008 7067h ICU Interrupt request register 103 IR103 8 8 2 ICLK

0008 706Ah ICU Interrupt request register 106 IR106 8 8 2 ICLK

0008 7072h ICU Interrupt request register 114 IR114 8 8 2 ICLK

0008 7073h ICU Interrupt request register 115 IR115 8 8 2 ICLK

0008 7074h ICU Interrupt request register 116 IR116 8 8 2 ICLK

0008 7075h ICU Interrupt request register 117 IR117 8 8 2 ICLK

0008 7076h ICU Interrupt request register 118 IR118 8 8 2 ICLK

0008 7077h ICU Interrupt request register 119 IR119 8 8 2 ICLK

0008 7078h ICU Interrupt request register 120 IR120 8 8 2 ICLK

0008 7079h ICU Interrupt request register 121 IR121 8 8 2 ICLK

0008 707Ah ICU Interrupt request register 122 IR122 8 8 2 ICLK

0008 707Bh ICU Interrupt request register 123 IR123 8 8 2 ICLK

0008 707Ch ICU Interrupt request register 124 IR124 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (2 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles
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0008 7172h ICU DTC activation enable register 114 DTCER114 8 8 2 ICLK

0008 7173h ICU DTC activation enable register 115 DTCER115 8 8 2 ICLK

0008 7174h ICU DTC activation enable register 116 DTCER116 8 8 2 ICLK

0008 7175h ICU DTC activation enable register 117 DTCER117 8 8 2 ICLK

0008 7179h ICU DTC activation enable register 121 DTCER121 8 8 2 ICLK

0008 717Ah ICU DTC activation enable register 122 DTCER122 8 8 2 ICLK

0008 717Dh ICU DTC activation enable register 125 DTCER125 8 8 2 ICLK

0008 717Eh ICU DTC activation enable register 126 DTCER126 8 8 2 ICLK

0008 7181h ICU DTC activation enable register 129 DTCER129 8 8 2 ICLK

0008 7182h ICU DTC activation enable register 130 DTCER130 8 8 2 ICLK

0008 7183h ICU DTC activation enable register 131 DTCER131 8 8 2 ICLK

0008 7184h ICU DTC activation enable register 132 DTCER132 8 8 2 ICLK

0008 7186h ICU DTC activation enable register 134 DTCER134 8 8 2 ICLK

0008 7187h ICU DTC activation enable register 135 DTCER135 8 8 2 ICLK

0008 7188h ICU DTC activation enable register 136 DTCER136 8 8 2 ICLK

0008 7189h ICU DTC activation enable register 137 DTCER137 8 8 2 ICLK

0008 718Ah ICU DTC activation enable register 138 DTCER138 8 8 2 ICLK

0008 718Bh ICU DTC activation enable register 139 DTCER139 8 8 2 ICLK

0008 718Ch ICU DTC activation enable register 140 DTCER140 8 8 2 ICLK

0008 718Dh ICU DTC activation enable register 141 DTCER141 8 8 2 ICLK

0008 718Eh ICU DTC activation enable register 142 DTCER142 8 8 2 ICLK

0008 718Fh ICU DTC activation enable register 143 DTCER143 8 8 2 ICLK

0008 7190h ICU DTC activation enable register 144 DTCER144 8 8 2 ICLK

0008 7191h ICU DTC activation enable register 145 DTCER145 8 8 2 ICLK

0008 7195h ICU DTC activation enable register 149 DTCER149 8 8 2 ICLK

0008 7196h ICU DTC activation enable register 150 DTCER150 8 8 2 ICLK

0008 7197h ICU DTC activation enable register 151 DTCER151 8 8 2 ICLK

0008 7198h ICU DTC activation enable register 152 DTCER152 8 8 2 ICLK

0008 7199h ICU DTC activation enable register 153 DTCER153 8 8 2 ICLK

0008 71AEh ICU DTC activation enable register 174 DTCER174 8 8 2 ICLK

0008 71AFh ICU DTC activation enable register 175 DTCER175 8 8 2 ICLK

0008 71B0h ICU DTC activation enable register 176 DTCER176 8 8 2 ICLK

0008 71B1h ICU DTC activation enable register 177 DTCER177 8 8 2 ICLK

0008 71B2h ICU DTC activation enable register 178 DTCER178 8 8 2 ICLK

0008 71B3h ICU DTC activation enable register 179 DTCER179 8 8 2 ICLK

0008 71B4h ICU DTC activation enable register 180 DTCER180 8 8 2 ICLK

0008 71B5h ICU DTC activation enable register 181 DTCER181 8 8 2 ICLK

0008 71B6h ICU DTC activation enable register 182 DTCER182 8 8 2 ICLK

0008 71B7h ICU DTC activation enable register 183 DTCER183 8 8 2 ICLK

0008 71B8h ICU DTC activation enable register 184 DTCER184 8 8 2 ICLK

0008 71BAh ICU DTC activation enable register 186 DTCER186 8 8 2 ICLK

0008 71BBh ICU DTC activation enable register 187 DTCER187 8 8 2 ICLK

0008 71BCh ICU DTC activation enable register 188 DTCER188 8 8 2 ICLK

0008 71BDh ICU DTC activation enable register 189 DTCER189 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (5 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits
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Size

Number of 
Access 
Cycles
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0008 7305h ICU Interrupt source priority register 05 IPR05 8 8 2 ICLK

0008 7306h ICU Interrupt source priority register 06 IPR06 8 8 2 ICLK

0008 7307h ICU Interrupt source priority register 07 IPR07 8 8 2 ICLK

0008 7314h ICU Interrupt source priority register 14 IPR14 8 8 2 ICLK

0008 7318h ICU Interrupt source priority register 18 IPR18 8 8 2 ICLK

0008 7320h ICU Interrupt source priority register 20 IPR20 8 8 2 ICLK

0008 7321h ICU Interrupt source priority register 21 IPR21 8 8 2 ICLK

0008 7322h ICU Interrupt source priority register 22 IPR22 8 8 2 ICLK

0008 7323h ICU Interrupt source priority register 23 IPR23 8 8 2 ICLK

0008 7324h ICU Interrupt source priority register 24 IPR24 8 8 2 ICLK

0008 7325h ICU Interrupt source priority register 25 IPR25 8 8 2 ICLK

0008 7326h ICU Interrupt source priority register 26 IPR26 8 8 2 ICLK

0008 7327h ICU Interrupt source priority register 27 IPR27 8 8 2 ICLK

0008 7340h ICU Interrupt source priority register 40 IPR40 8 8 2 ICLK

0008 7344h ICU Interrupt source priority register 44 IPR44 8 8 2 ICLK

0008 7348h ICU Interrupt source priority register 48 IPR48 8 8 2 ICLK

0008 7349h ICU Interrupt source priority register 49 IPR49 8 8 2 ICLK

0008 7351h ICU Interrupt source priority register 51 IPR51 8 8 2 ICLK

0008 7352h ICU Interrupt source priority register 52 IPR52 8 8 2 ICLK

0008 7353h ICU Interrupt source priority register 53 IPR53 8 8 2 ICLK

0008 7354h ICU Interrupt source priority register 54 IPR54 8 8 2 ICLK

0008 7355h ICU Interrupt source priority register 55 IPR55 8 8 2 ICLK

0008 7356h ICU Interrupt source priority register 56 IPR56 8 8 2 ICLK

0008 7357h ICU Interrupt source priority register 57 IPR57 8 8 2 ICLK

0008 7358h ICU Interrupt source priority register 58 IPR58 8 8 2 ICLK

0008 7359h ICU Interrupt source priority register 59 IPR59 8 8 2 ICLK

0008 735Ah ICU Interrupt source priority register 5A IPR5A 8 8 2 ICLK

0008 735Bh ICU Interrupt source priority register 5B IPR5B 8 8 2 ICLK

0008 735Ch ICU Interrupt source priority register 5C IPR5C 8 8 2 ICLK

0008 735Dh ICU Interrupt source priority register 5D IPR5D 8 8 2 ICLK

0008 735Eh ICU Interrupt source priority register 5E IPR5E 8 8 2 ICLK

0008 735Fh ICU Interrupt source priority register 5F IPR5F 8 8 2 ICLK

0008 7360h ICU Interrupt source priority register 60 IPR60 8 8 2 ICLK

0008 7367h ICU Interrupt source priority register 67 IPR67 8 8 2 ICLK

0008 7368h ICU Interrupt source priority register 68 IPR68 8 8 2 ICLK

0008 7369h ICU Interrupt source priority register 69 IPR69 8 8 2 ICLK

0008 736Ah ICU Interrupt source priority register 6A IPR6A 8 8 2 ICLK

0008 736Bh ICU Interrupt source priority register 6B IPR6B 8 8 2 ICLK

0008 736Ch ICU Interrupt source priority register 6C IPR6C 8 8 2 ICLK

0008 736Dh ICU Interrupt source priority register 6D IPR6D 8 8 2 ICLK

0008 736Eh ICU Interrupt source priority register 6E IPR6E 8 8 2 ICLK

0008 736Fh ICU Interrupt source priority register 6F IPR6F 8 8 2 ICLK

0008 7380h ICU Interrupt source priority register 80 IPR80 8 8 2 ICLK

0008 7381h ICU Interrupt source priority register 81 IPR81 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (7 / 25)
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Abbreviation Register Name
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0008 8383h RSPI RSPI status register SPSR 8 8 2, 3 PCLK*3

0008 8384h RSPI RSPI data register SPDR 16, 32 16, 32 2, 3 PCLK*3

0008 8388h RSPI RSPI sequence control register SPSCR 8 8 2, 3 PCLK*3

0008 8389h RSPI RSPI sequence status register SPSSR 8 8 2, 3 PCLK*3

0008 838Ah RSPI RSPI bit rate register SPBR 8 8 2, 3 PCLK*3

0008 838Bh RSPI RSPI data control register SPDCR 8 8 2, 3 PCLK*3

0008 838Ch RSPI RSPI clock delay register SPCKD 8 8 2, 3 PCLK*3

0008 838Dh RSPI RSPI slave select negation delay register SSLND 8 8 2, 3 PCLK*3

0008 838Eh RSPI RSPI next-access delay register SPND 8 8 2, 3 PCLK*3

0008 838Fh RSPI RSPI control register 2 SPCR2 8 8 2, 3 PCLK*3

0008 8390h RSPI RSPI command register 0 SPCMD0 16 16 2, 3 PCLK*3

0008 8392h RSPI RSPI command register 1 SPCMD1 16 16 2, 3 PCLK*3

0008 8394h RSPI RSPI command register 2 SPCMD2 16 16 2, 3 PCLK*3

0008 8396h RSPI RSPI command register 3 SPCMD3 16 16 2, 3 PCLK*3

0008 8398h RSPI RSPI command register 4 SPCMD4 16 16 2, 3 PCLK*3

0008 839Ah RSPI RSPI command register 5 SPCMD5 16 16 2, 3 PCLK*3

0008 839Ch RSPI RSPI command register 6 SPCMD6 16 16 2, 3 PCLK*3

0008 839Eh RSPI RSPI command register 7 SPCMD7 16 16 2, 3 PCLK*3

0008 9000h S12AD0 A/D control register ADCSR 8 8 2, 3 PCLK*3

0008 9004h S12AD0 A/D channel select register ADANS 16 16 2, 3 PCLK*3

0008 900Ah S12AD0 A/D programmable gain amplifier register ADPG 16 16 2, 3 PCLK*3

0008 900Eh S12AD0 A/D control extended register ADCER 16 16 2, 3 PCLK*3

0008 9010h S12AD0 A/D start trigger select register ADSTRGR 16 16 2, 3 PCLK*3

0008 9012h S12AD Comparator operating mode select register 0 ADCMPMD0 16 16 2, 3 PCLK*3

0008 9014h S12AD Comparator operating mode select register 1 ADCMPMD1 16 16 2, 3 PCLK*3

0008 9016h S12AD Comparator filter mode register 0 ADCMPNR0 16 16 2, 3 PCLK*3

0008 9018h S12AD Comparator filter mode register 1 ADCMPNR1 16 16 2, 3 PCLK*3

0008 901Ah S12AD Comparator detection flag register ADCMPFR 8 8 2, 3 PCLK*3

0008 901Ch S12AD Comparator interrupt select register ADCMPSEL 16 16 2, 3 PCLK*3

0008 901Eh S12AD0 A/D data register Diag ADRD 16 16 2, 3 PCLK*3

0008 9020h S12AD0 A/D data register 0A ADDR0A 16 16 2, 3 PCLK*3

0008 9022h S12AD0 A/D data register 1 ADDR1 16 16 2, 3 PCLK*3

0008 9024h S12AD0 A/D data register 2 ADDR2 16 16 2, 3 PCLK*3

0008 9026h S12AD0 A/D data register 3 ADDR3 16 16 2, 3 PCLK*3

0008 9030h S12AD0 A/D data register 0B ADDR0B 16 16 2, 3 PCLK*3

0008 9060h S12AD0 A/D sampling state register ADSSTR 8 8 2, 3 PCLK*3

0008 9080h S12AD1 A/D control register ADCSR 8 8 2, 3 PCLK*3

0008 9084h S12AD1 A/D channel select register ADANS 16 16 2, 3 PCLK*3

0008 908Ah S12AD1 A/D programmable gain amplifier register ADPG 16 16 2, 3 PCLK*3

0008 908Eh S12AD1 A/D control extended register ADCER 16 16 2, 3 PCLK*3

0008 9090h S12AD1 A/D start trigger select register ADSTRGR 16 16 2, 3 PCLK*3

0008 909Eh S12AD1 A/D data register Diag ADRD 16 16 2, 3 PCLK*3

0008 90A0h S12AD1 A/D data register 0A ADDR0A 16 16 2, 3 PCLK*3

0008 90A2h S12AD1 A/D data register 1 ADDR1 16 16 2, 3 PCLK*3

Table 4.1 List of I/O Registers (Address Order) (11 / 25)
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0009 4019h LIN0 Data 2 buffer register L0DB2 8 8, 16, 32 2, 3 PCLK*3

0009 401Ah LIN0 Data 3 buffer register L0DB3 8 8, 16, 32 2, 3 PCLK*3

0009 401Bh LIN0 Data 4 buffer register L0DB4 8 8, 16, 32 2, 3 PCLK*3

0009 401Ch LIN0 Data 5 buffer register L0DB5 8 8, 16, 32 2, 3 PCLK*3

0009 401Dh LIN0 Data 6 buffer register L0DB6 8 8, 16, 32 2, 3 PCLK*3

0009 401Eh LIN0 Data 7 buffer register L0DB7 8 8, 16, 32 2, 3 PCLK*3

0009 401Fh LIN0 Data 8 buffer register L0DB8 8 8, 16, 32 2, 3 PCLK*3

000C 1200h MTU3 Timer control register TCR 8 8, 16, 32 5 ICLK

000C 1201h MTU4 Timer control register TCR 8 8 5 ICLK

000C 1202h MTU3 Timer mode register 1 TMDR1 8 8, 16 5 ICLK

000C 1203h MTU4 Timer mode register 1 TMDR1 8 8 5 ICLK

000C 1204h MTU3 Timer I/O control register H TIORH 8 8, 16, 32 5 ICLK

000C 1205h MTU3 Timer I/O control register L TIORL 8 8 5 ICLK

000C 1206h MTU4 Timer I/O control register H TIORH 8 8, 16 5 ICLK

000C 1207h MTU4 Timer I/O control register L TIORL 8 8 5 ICLK

000C 1208h MTU3 Timer interrupt enable register TIER 8 8, 16 5 ICLK

000C 1209h MTU4 Timer interrupt enable register TIER 8 8 5 ICLK

000C 120Ah MTU Timer output master enable register A TOERA 8 8 5 ICLK

000C 120Dh MTU Timer gate control register A TGCRA 8 8 5 ICLK

000C 120Eh MTU Timer output control register 1A TOCR1A 8 8, 16 5 ICLK

000C 120Fh MTU Timer output control register 2A TOCR2A 8 8 5 ICLK

000C 1210h MTU3 Timer counter TCNT 16 16, 32 5 ICLK

000C 1212h MTU4 Timer counter TCNT 16 16 5 ICLK

000C 1214h MTU Timer cycle data register A TCDRA 16 16, 32 5 ICLK

000C 1216h MTU Timer dead time data register A TDDRA 16 16 5 ICLK

000C 1218h MTU3 Timer general register A TGRA 16 16, 32 5 ICLK

000C 121Ah MTU3 Timer general register B TGRB 16 16 5 ICLK

000C 121Ch MTU4 Timer general register A TGRA 16 16, 32 5 ICLK

000C 121Eh MTU4 Timer general register B TGRB 16 16 5 ICLK

000C 1220h MTU Timer subcounter A TCNTSA 16 16, 32 5 ICLK

000C 1222h MTU Timer cycle buffer register A TCBRA 16 16 5 ICLK

000C 1224h MTU3 Timer general register C TGRC 16 16, 32 5 ICLK

000C 1226h MTU3 Timer general register D TGRD 16 16 5 ICLK

000C 1228h MTU4 Timer general register C TGRC 16 16, 32 5 ICLK

000C 122Ah MTU4 Timer general register D TGRD 16 16 5 ICLK

000C 122Ch MTU3 Timer status register TSR 8 8, 16 5 ICLK

000C 122Dh MTU4 Timer status register TSR 8 8 5 ICLK

000C 1230h MTU Timer interrupt skipping set register 1A TITCR1A 8 8, 16 5 ICLK

000C 1231h MTU Timer interrupt skipping counter 1A TITCNT1A 8 8 5 ICLK

000C 1232h MTU Timer buffer transfer set register A TBTERA 8 8 5 ICLK

000C 1234h MTU Timer dead time enable register A TDERA 8 8 5 ICLK

000C 1236h MTU Timer output level buffer register A TOLBRA 8 8 5 ICLK

000C 1238h MTU3 Timer buffer operation transfer mode register TBTM 8 8, 16 5 ICLK

000C 1239h MTU4 Timer buffer operation transfer mode register TBTM 8 8 5 ICLK
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Note 1. This register is not supported by the 100-pin LQFP version.
Note 2. This register is not supported by the product without the CAN function.
Note 3. The number of access states depends on the number of divided cycles for clock synchronization (0 to 1 PCLK).
Note 4. Reading the registers takes 3 cycles of ICLK and writing to the registers takes 5 cycles of ICLK.

007F FFBAh FLASH FCU command register FCMDR 16 16 2, 3 PCLK*3

007F FFC8h FLASH FCU processing switching register FCPSR 16 16 2, 3 PCLK*3

007F FFCAh FLASH Data flash blank check control register DFLBCCNT 16 16 2, 3 PCLK*3

007F FFCCh FLASH Flash P/E status register FPESTAT 16 16 2, 3 PCLK*3

007F FFCEh FLASH Data flash blank check status register DFLBCSTAT 16 16 2, 3 PCLK*3

007F FFE8h FLASH Peripheral clock notification register PCKAR 16 16 2, 3 PCLK*3

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

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles
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ICU IR144 — — — — — — — IR

ICU IR145 — — — — — — — IR

ICU IR146 — — — — — — — IR

ICU IR149 — — — — — — — IR

ICU IR150 — — — — — — — IR

ICU IR151 — — — — — — — IR

ICU IR152 — — — — — — — IR

ICU IR153 — — — — — — — IR

ICU IR170 — — — — — — — IR

ICU IR171 — — — — — — — IR

ICU IR172 — — — — — — — IR

ICU IR173 — — — — — — — IR

ICU IR174 — — — — — — — IR

ICU IR175 — — — — — — — IR

ICU IR176 — — — — — — — IR

ICU IR177 — — — — — — — IR

ICU IR178 — — — — — — — IR

ICU IR179 — — — — — — — IR

ICU IR180 — — — — — — — IR

ICU IR181 — — — — — — — IR

ICU IR182 — — — — — — — IR

ICU IR183 — — — — — — — IR

ICU IR184 — — — — — — — IR

ICU IR186 — — — — — — — IR

ICU IR187 — — — — — — — IR

ICU IR188 — — — — — — — IR

ICU IR189 — — — — — — — IR

ICU IR190 — — — — — — — IR

ICU IR192 — — — — — — — IR

ICU IR193 — — — — — — — IR

ICU IR194 — — — — — — — IR

ICU IR195 — — — — — — — IR

ICU IR196 — — — — — — — IR

ICU IR214 — — — — — — — IR

ICU IR215 — — — — — — — IR

ICU IR216 — — — — — — — IR

ICU IR217 — — — — — — — IR

ICU IR218 — — — — — — — IR

ICU IR219 — — — — — — — IR

ICU IR220 — — — — — — — IR

ICU IR221 — — — — — — — IR

ICU IR222 — — — — — — — IR

ICU IR223 — — — — — — — IR

ICU IR224 — — — — — — — IR

ICU IR225 — — — — — — — IR

ICU IR246 — — — — — — — IR

ICU IR247 — — — — — — — IR

ICU IR248 — — — — — — — IR

ICU IR249 — — — — — — — IR

ICU IR254 — — — — — — — IR

ICU DTCER027 — — — — — — — DTCE

ICU DTCER028 — — — — — — — DTCE

Table 4.2 List of I/O Registers (Bit Order) (5 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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Note 1. Supply current values are with all output pins unloaded.
Note 2. Measured with clocks supplied to the peripheral functions. This does not include the BGO operation.
Note 3. ICC depends on f (ICLK) as follows. (ICLK: PCLK = 8:4)

 ICC max. = 0.54 x f + 16 (max.)
 ICC max. = 0.3 x f + 5 (normal operation)
 ICC max. = 0.44 x f + 16 (sleep mode)

Note 4. Measured with clocks not supplied to the peripheral functions. This does not include the BGO operation.
Note 5. Incremented if data is written to or erased from the ROM or data flash for data storage during the program execution.
Note 6. The values are for reference.

Table 5.3 DC Characteristics (2)
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

Supply 
current*1

In operation Max.*2 ICC
*3 - - 70 mA ICLK = 

100 MHz
PCLK = 
50 MHz

Normal*4 - 35 -

Increased by BGO 
operation*5

- 15 -

Sleep 22 60

All-module-clock-stop mode*6 14 28

Standby 
mode

Software standby mode - 0.10 3 mA

Deep software standby 
mode

- 20 60 A

Analog power 
supply current

During 12-bit A/D conversion (when a 
sample-and-hold circuit is in use; per unit)

AICC0 - 3 5 mA

During 12-bit A/D conversion (when a 
sample-and-hold circuit is not in use; per 
unit)

- 3 5 mA

Programmable gain amp (per channel) - 1 2 mA

Window comparator (1 channel) 0.5 1 mA

Window comparator (6 channels) - 1 2 mA

During 12-bit A/D conversion (per unit) - 60 90 A

During 10-bit A/D conversion (per unit) AICC - 0.9 2 mA

Waiting for 10-bit A/D conversion (all units) - 0.3 3 A

Reference 
power supply 
current

During 12-bit A/D conversion (per unit) AIREFH0 - 1.6 3 mA

Waiting for 12-bit A/D conversion (all units) - 1.6 3 mA

During 10-bit A/D conversion (per unit) AIREF - 0.1 1 mA

Waiting for 10-bit A/D conversion (all units) - 0.1 3 A

VCC rising gradient SVCC - - 20 ms/V
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Figure 5.11 RSPI Clock Timing

Figure 5.12 RSPI Timing (Master, CPHA = 0)
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Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states 
is indicated.

Table 5.16 12-Bit A/D Conversion 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
Ta = Topr, ICLK = 8 to 100 MHz, PCLK = 8 to 50 MHz

Item Min. Typ. Max. Unit Test Conditions

Resolution 12 12 12 Bit

Conversion time*1

(AD clock = 25-MHz operation)
2.0 - - s Sampling 20 states

Analog input capacitance - - 6 pF

Integral nonlinearity error - - 4.0 LSB

Offset error - - 7.5 LSB

Full-scale error - - 7.5 LSB

Quantization error - 0.5 - LSB

Absolute 
accuracy

When a sample-and-hold circuit 
is in use

- - 8.0 LSB AVin = 0.25 to AVREFH - 
0.25

When a sample-and-hold circuit 
is not in use

- - 8.0 LSB AVin = AVREFL to AVREFH

Permissible signal source impedance - - 3.0 k

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 2 and 3. ICLK = 8 to 100 MHz, PCLK = 8 to 50 MHz.

Item Min. Typ. Max. Unit Test Conditions

Resolution 12 12 12 Bit

Conversion time*1

(AD clock = 25-MHz operation)
1.0 - - s Sampling 20 states

Analog input capacitance - - 6 pF

Integral nonlinearity error - - 4.0 LSB

Offset error - - 7.5 LSB

Full-scale error - - 7.5 LSB

Quantization error - 0.5 - LSB

Absolute 
accuracy

When a sample-and-hold circuit 
is in use

- - 8.0 LSB AVin = 0.25 to AVREFH - 
0.25

When a sample-and-hold circuit 
is not in use

- - 8.0 LSB AVin = AVREFL to AVREFH

Permissible signal source impedance - - 3.0 k
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5.7 ROM (Flash Memory for Code Storage) Characteristics

Note 1. Definition of rewrite/erase cycle:
The rewrite/erase cycle is the number of erasing for each block. When the rewrite/erase cycle is n times (n = 1000), erasing can 
be performed n times for each block. For instance, when 256-byte writing is performed 16 times for different addresses in 4-
Kbyte block and then the entire block is erased, the rewrite/erase cycle is counted as one. However, writing to the same address 
for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. The value is obtained from the reliability test.

Table 5.21 ROM (Flash Memory for Code Storage) Characteristics (1)
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
Temperature range for the programming/erasure operation: 
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit Test Conditions

Rewrite/erase cycle*1 NPEC 1000 — — Times

Data hold time tDRP 30*2 — — Year Ta = +85C°

Table 5.22 ROM (Flash Memory for Code Storage) Characteristics (2)
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
Temperature range for the programming/erasure operation: 
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit Test Conditions

Programming time 256 bytes tP256 — 2 12 ms PCLK = 50 MHz
NPEC  100

4 Kbytes tP4K — 23 50 ms

16 Kbytes tP16K — 90 200 ms

256 byte tP256 — 2.4 14.4 ms PCLK = 50 MHz
NPEC > 100

4 Kbytes tP4K — 27.6 60 ms

16 Kbytes tP16K — 108 240 ms

Erasure time 4 Kbytes tE4K — 25 60 ms PCLK = 50 MHz
NPEC  100

16 Kbytes tE16K — 100 240 ms

4 Kbytes tE4K — 30 72 ms PCLK = 50 MHz
NPEC > 100

16 Kbytes tE16K — 120 288 ms

Suspend delay time during writing tSPD — — 120 s Figure 5.24
PCLK = 50 MHz

First suspend delay time during 
erasing (in suspend priority mode)

tSESD1 — — 120 s

Second suspend delay time during 
erasing (in suspend priority mode)

tSESD2 — — 1.7 ms

Suspend delay time during erasing 
(in erasure priority mode)

tSEED — — 1.7 ms
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