
Renesas Electronics America Inc - R5F562G7DDFH#V3 Datasheet

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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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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1.3 Block Diagram

Figure 1.2 shows a block diagram.

Figure 1.2 Block Diagram 
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10-bit A/D converter  12 channels
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Port G
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CAN (as an optional function)
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Notes: 1. The installation of the 10-bit A/D converter and ports 1 to G is different depending on the package.
2.  For details on the internal peripheral bus configuration, see section 12, Buses in the User’s manual: 

Hardware.

*2

12-bit A/D converter  4 channels (unit 0)
Programmable gain amps 

 3 channels

Sample-and-hold circuits 
for the pin section  3 channels

Window comparator  3 channels

WDT

Data flash

LVD

CAN: CAN module
LIN: LIN module
RSPI: Renesas serial peripheral interface
LVD: Voltage detection circuit 
ICU: Interrupt controller
WDT: Watchdog timer
IWDT: Independent watchdog timer
CRC: CRC (cyclic redundancy check) calculator

[Legend]
POR: Power-on reset circuit
DTC: Data transfer controller
MTU3: Multi-function timer pulse unit 3 
POE3: Port output enable 3
GPT: General PWM timer
CMT: Compare match timer
SCI: Serial communications interface
RIIC: I2C bus interface
MPU: Memory-Protection Unit
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Programmable gain amps 
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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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76 AVSS0

77 P82 MTIC5U SCK2-B

78 P81 MTIC5V TXD2-B

79 P80 MTIC5W RXD2-B

80 P10 MTCLKD-B IRQ0-A

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

Pin No.
(80-Pin
LQFP)

Power Supply
Clock
System Control I/O Port Analog Timer Communication Interrupt POE Debugging
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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 707Dh ICU Interrupt request register 125 IR125 8 8 2 ICLK

0008 707Eh ICU Interrupt request register 126 IR126 8 8 2 ICLK

0008 707Fh ICU Interrupt request register 127 IR127 8 8 2 ICLK

0008 7080h ICU Interrupt request register 128 IR128 8 8 2 ICLK

0008 7081h ICU Interrupt request register 129 IR129 8 8 2 ICLK

0008 7082h ICU Interrupt request register 130 IR130 8 8 2 ICLK

0008 7083h ICU Interrupt request register 131 IR131 8 8 2 ICLK

0008 7084h ICU Interrupt request register 132 IR132 8 8 2 ICLK

0008 7085h ICU Interrupt request register 133 IR133 8 8 2 ICLK

0008 7086h ICU Interrupt request register 134 IR134 8 8 2 ICLK

0008 7087h ICU Interrupt request register 135 IR135 8 8 2 ICLK

0008 7088h ICU Interrupt request register 136 IR136 8 8 2 ICLK

0008 7089h ICU Interrupt request register 137 IR137 8 8 2 ICLK

0008 708Ah ICU Interrupt request register 138 IR138 8 8 2 ICLK

0008 708Bh ICU Interrupt request register 139 IR139 8 8 2 ICLK

0008 708Ch ICU Interrupt request register 140 IR140 8 8 2 ICLK

0008 708Dh ICU Interrupt request register 141 IR141 8 8 2 ICLK

0008 708Eh ICU Interrupt request register 142 IR142 8 8 2 ICLK

0008 708Fh ICU Interrupt request register 143 IR143 8 8 2 ICLK

0008 7090h ICU Interrupt request register 144 IR144 8 8 2 ICLK

0008 7091h ICU Interrupt request register 145 IR145 8 8 2 ICLK

0008 7092h ICU Interrupt request register 146 IR146 8 8 2 ICLK

0008 7095h ICU Interrupt request register 149 IR149 8 8 2 ICLK

0008 7096h ICU Interrupt request register 150 IR150 8 8 2 ICLK

0008 7097h ICU Interrupt request register 151 IR151 8 8 2 ICLK

0008 7098h ICU Interrupt request register 152 IR152 8 8 2 ICLK

0008 7099h ICU Interrupt request register 153 IR153 8 8 2 ICLK

0008 70AAh ICU Interrupt request register 170 IR170 8 8 2 ICLK

0008 70ABh ICU Interrupt request register 171 IR171 8 8 2 ICLK

0008 70ACh ICU Interrupt request register 172 IR172 8 8 2 ICLK

0008 70ADh ICU Interrupt request register 173 IR173 8 8 2 ICLK

0008 70AEh ICU Interrupt request register 174 IR174 8 8 2 ICLK

0008 70AFh ICU Interrupt request register 175 IR175 8 8 2 ICLK

0008 70B0h ICU Interrupt request register 176 IR176 8 8 2 ICLK

0008 70B1h ICU Interrupt request register 177 IR177 8 8 2 ICLK

0008 70B2h ICU Interrupt request register 178 IR178 8 8 2 ICLK

0008 70B3h ICU Interrupt request register 179 IR179 8 8 2 ICLK

0008 70B4h ICU Interrupt request register 180 IR180 8 8 2 ICLK

0008 70B5h ICU Interrupt request register 181 IR181 8 8 2 ICLK

0008 70B6h ICU Interrupt request register 182 IR182 8 8 2 ICLK

0008 70B7h ICU Interrupt request register 183 IR183 8 8 2 ICLK

0008 70B8h ICU Interrupt request register 184 IR184 8 8 2 ICLK

0008 70BAh ICU Interrupt request register 186 IR186 8 8 2 ICLK

0008 70BBh ICU Interrupt request register 187 IR187 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (3 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles
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0008 70BCh ICU Interrupt request register 188 IR188 8 8 2 ICLK

0008 70BDh ICU Interrupt request register 189 IR189 8 8 2 ICLK

0008 70BEh ICU Interrupt request register 190 IR190 8 8 2 ICLK

0008 70C0h ICU Interrupt request register 192 IR192 8 8 2 ICLK

0008 70C1h ICU Interrupt request register 193 IR193 8 8 2 ICLK

0008 70C2h ICU Interrupt request register 194 IR194 8 8 2 ICLK

0008 70C3h ICU Interrupt request register 195 IR195 8 8 2 ICLK

0008 70C4h ICU Interrupt request register 196 IR196 8 8 2 ICLK

0008 70D6h ICU Interrupt request register 214 IR214 8 8 2 ICLK

0008 70D7h ICU Interrupt request register 215 IR215 8 8 2 ICLK

0008 70D8h ICU Interrupt request register 216 IR216 8 8 2 ICLK

0008 70D9h ICU Interrupt request register 217 IR217 8 8 2 ICLK

0008 70DAh ICU Interrupt request register 218 IR218 8 8 2 ICLK

0008 70DBh ICU Interrupt request register 219 IR219 8 8 2 ICLK

0008 70DCh ICU Interrupt request register 220 IR220 8 8 2 ICLK

0008 70DDh ICU Interrupt request register 221 IR221 8 8 2 ICLK

0008 70DEh ICU Interrupt request register 222 IR222 8 8 2 ICLK

0008 70DFh ICU Interrupt request register 223 IR223 8 8 2 ICLK

0008 70E0h ICU Interrupt request register 224 IR224 8 8 2 ICLK

0008 70E1h ICU Interrupt request register 225 IR225 8 8 2 ICLK

0008 70F6h ICU Interrupt request register 246 IR246 8 8 2 ICLK

0008 70F7h ICU Interrupt request register 247 IR247 8 8 2 ICLK

0008 70F8h ICU Interrupt request register 248 IR248 8 8 2 ICLK

0008 70F9h ICU Interrupt request register 249 IR249 8 8 2 ICLK

0008 70FEh ICU Interrupt request register 254 IR254 8 8 2 ICLK

0008 711Bh ICU DTC activation enable register 027 DTCER027 8 8 2 ICLK

0008 711Ch ICU DTC activation enable register 028 DTCER028 8 8 2 ICLK

0008 711Dh ICU DTC activation enable register 029 DTCER029 8 8 2 ICLK

0008 711Eh ICU DTC activation enable register 030 DTCER030 8 8 2 ICLK

0008 711Fh ICU DTC activation enable register 031 DTCER031 8 8 2 ICLK

0008 712Dh ICU DTC activation enable register 045 DTCER045 8 8 2 ICLK

0008 712Eh ICU DTC activation enable register 046 DTCER046 8 8 2 ICLK

0008 7140h ICU DTC activation enable register 064 DTCER064 8 8 2 ICLK

0008 7141h ICU DTC activation enable register 065 DTCER065 8 8 2 ICLK

0008 7142h ICU DTC activation enable register 066 DTCER066 8 8 2 ICLK

0008 7143h ICU DTC activation enable register 067 DTCER067 8 8 2 ICLK

0008 7144h ICU DTC activation enable register 068 DTCER068 8 8 2 ICLK

0008 7145h ICU DTC activation enable register 069 DTCER069 8 8 2 ICLK

0008 7146h ICU DTC activation enable register 070 DTCER070 8 8 2 ICLK

0008 7147h ICU DTC activation enable register 071 DTCER071 8 8 2 ICLK

0008 7162h ICU DTC activation enable register 098 DTCER098 8 8 2 ICLK

0008 7166h ICU DTC activation enable register 102 DTCER102 8 8 2 ICLK

0008 7167h ICU DTC activation enable register 103 DTCER103 8 8 2 ICLK

0008 716Ah ICU DTC activation enable register 106 DTCER106 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (4 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles
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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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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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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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ICU DTCER029 — — — — — — — DTCE

ICU DTCER030 — — — — — — — DTCE

ICU DTCER031 — — — — — — — DTCE

ICU DTCER045 — — — — — — — DTCE

ICU DTCER046 — — — — — — — DTCE

ICU DTCER064 — — — — — — — DTCE

ICU DTCER065 — — — — — — — DTCE

ICU DTCER066 — — — — — — — DTCE

ICU DTCER067 — — — — — — — DTCE

ICU DTCER068 — — — — — — — DTCE

ICU DTCER069 — — — — — — — DTCE

ICU DTCER070 — — — — — — — DTCE

ICU DTCER071 — — — — — — — DTCE

ICU DTCER098 — — — — — — — DTCE

ICU DTCER102 — — — — — — — DTCE

ICU DTCER103 — — — — — — — DTCE

ICU DTCER106 — — — — — — — DTCE

ICU DTCER114 — — — — — — — DTCE

ICU DTCER115 — — — — — — — DTCE

ICU DTCER116 — — — — — — — DTCE

ICU DTCER117 — — — — — — — DTCE

ICU DTCER121 — — — — — — — DTCE

ICU DTCER122 — — — — — — — DTCE

ICU DTCER125 — — — — — — — DTCE

ICU DTCER126 — — — — — — — DTCE

ICU DTCER129 — — — — — — — DTCE

ICU DTCER130 — — — — — — — DTCE

ICU DTCER131 — — — — — — — DTCE

ICU DTCER132 — — — — — — — DTCE

ICU DTCER134 — — — — — — — DTCE

ICU DTCER135 — — — — — — — DTCE

ICU DTCER136 — — — — — — — DTCE

ICU DTCER137 — — — — — — — DTCE

ICU DTCER138 — — — — — — — DTCE

ICU DTCER139 — — — — — — — DTCE

ICU DTCER140 — — — — — — — DTCE

ICU DTCER141 — — — — — — — DTCE

ICU DTCER142 — — — — — — — DTCE

ICU DTCER143 — — — — — — — DTCE

ICU DTCER144 — — — — — — — DTCE

ICU DTCER145 — — — — — — — DTCE

ICU DTCER149 — — — — — — — DTCE

ICU DTCER150 — — — — — — — DTCE

ICU DTCER151 — — — — — — — DTCE

ICU DTCER152 — — — — — — — DTCE

ICU DTCER153 — — — — — — — DTCE

ICU DTCER174 — — — — — — — DTCE

ICU DTCER175 — — — — — — — DTCE

ICU DTCER176 — — — — — — — DTCE

ICU DTCER177 — — — — — — — DTCE

ICU DTCER178 — — — — — — — DTCE

ICU DTCER179 — — — — — — — DTCE

Table 4.2 List of I/O Registers (Bit Order) (6 / 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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SYSTEM DPSIFR DNMIF — — DLVDF — — DIRQ1F DIRQ0F

SYSTEM DPSIEGR DNMIEG — — — — — DIRQ1EG DIRQ0EG

SYSTEM RSTSR DPSRSTF — — — — LVD2F LVD1F PORF

FLASH FWEPROR — — — — — — FLWE[1:0]

SYSTEM LVDKEYR KEY[7:0]

SYSTEM LVDCR LVD2E LVD2RI — — LVD1E LVD1RI — —

SYSTEM DPSBKR0

SYSTEM DPSBKR1

SYSTEM DPSBKR2

SYSTEM DPSBKR3

SYSTEM DPSBKR4

SYSTEM DPSBKR5

SYSTEM DPSBKR6

SYSTEM DPSBKR7

SYSTEM DPSBKR8

SYSTEM DPSBKR9

SYSTEM DPSBKR10

SYSTEM DPSBKR11

SYSTEM DPSBKR12

SYSTEM DPSBKR13

SYSTEM DPSBKR14

SYSTEM DPSBKR15

SYSTEM DPSBKR16

SYSTEM DPSBKR17

SYSTEM DPSBKR18

SYSTEM DPSBKR19

SYSTEM DPSBKR20

SYSTEM DPSBKR21

SYSTEM DPSBKR22

SYSTEM DPSBKR23

SYSTEM DPSBKR24

SYSTEM DPSBKR25

SYSTEM DPSBKR26

SYSTEM DPSBKR27

SYSTEM DPSBKR28

SYSTEM DPSBKR29

SYSTEM DPSBKR30

SYSTEM DPSBKR31

POE ICSR1 — — — POE0F — — — PIE1

— — — — — — POE0M[1:0]

POE OCSR1 OSF1 — — — — — OCE1 OIE1

— — — — — — — —

POE ICSR2 — — — POE4F — — — PIE2

— — — — — — POE4M[1:0]

POE OCSR2 OSF2 — — — — — OCE2 OIE2

— — — — — — — —

POE ICSR3 — — — POE8F — — POE8E PIE3

— — — — — — POE8M[1:0]

POE SPOER — — — GPT23HIZ GPT01HIZ MTUCH0HIZ MTUCH67HIZ MTUCH34HIZ

POE POECR1 — — — — MTU0DZE MTU0CZE MTU0BZE MTU0AZE

Table 4.2 List of I/O Registers (Bit Order) (15 / 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: • In this, the I/O port related registers (0008 C001h to 0008 C116h) indicate the bit configuration of the 112-pin LQFP version. As 
the configuration of registers and bits differs depending on a package, see section 14, I/O Ports, for details in the User’s manual: 
Hardware.

Note 1. This shows the bit configuration when ADDPR.DPSEL = 0 and ADDPR.DPPRC = 0 (The value has 10-bit accuracy and is 
padded at the LSB end).

Note 2. This shows the bit configuration when ADCER.ADRFMT  0 (aligned to the LSB end) and ADCER.ADPRC[1:0]  00b. For 
details, refer to section 28, 12-Bit A/D Converter (S12ADA) in the User’s manual: Hardware.

Note 3. This function is not supported by the product without the CAN function.

FLASH FSTATR0 FRDY ILGLERR ERSERR PRGERR SUSRDY — ERSSPD PRGSPD

FLASH FSTATR1 FCUERR — — FLOCKST — — — —

FLASH FENTRYR FEKEY[7:0]

FENTRYD — — — — — — FENTRY0

FLASH FPROTR FPKEY[7:0]

— — — — — — — FPROTCN

FLASH FRESETR FRKEY[7:0]

— — — — — — — FRESET

FLASH FCMDR CMDR[7:0]

PCMDR[7:0]

FLASH FCPSR — — — — — — — —

— — — — — — — ESUSPMD

FLASH DFLBCCNT — — — — — BCADR[7:0]

BCADR[7:0] — BCSIZE

FLASH FPESTAT — — — — — — — —

PEERRST[7:0]

FLASH DFLBCSTAT — — — — — — — —

— — — — — — — BCST

FLASH PCKAR — — — — — — — —

PCKA[7:0]

Table 4.2 List of I/O Registers (Bit Order) (30 / 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. This includes the multiplexed input pins, except in cases where port pins PB1 and PB2 are used as RIIC input pins or port pins 
P22 to P24, P30, PA3 to PA5, PB0, PD0 to PD2, or PD6 are used as RSPI input pins.

Input capacitance All input pins
(except for ports PB1 
and PB2)

Cin - - 15 pF Vin = 0 V, 
f = 1 MHz, 
Ta = 25C

Ports PB1 and PB2 - - 30

Table 5.2 DC Characteristics (1) (3 / 3)
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 = 0V
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 = 0V 
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
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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
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VOL = 0.6 V, IOL = 6 mA (ICFER.FMPE = 0)
VOL = 0.4 V, IOL = 15 mA (ICFER.FMPE = 1)
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Note: • Note 1: tPcyc: PCLK cycle

Table 5.11 Timing of On-Chip Peripheral Modules (3)
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

RSPI RSPCK clock cycle Master tSPcyc 4 4096 tPcyc Figure 5.11

Slave 8 4096

RSPCK clock high pulse width Master tSPCKWH (tSpcyc - tSPCKR - 
tSPCKF) / 2-3

- ns

Slave (tSpcyc - tSPCKR - 
tSPCKF) / 2

-

RSPCK clock low pulse width Master tSPCKWL (tSpcyc - tSPCKR - 
tSPCKF) / 2-3

- ns

Slave (tSpcyc - tSPCKR - 
tSPCKF) / 2

-

RSPCK clock rise/fall time Output tSPCKR
tSPCKF

- 5 ns

Input - 1 s

Data input setup time Master tSU 25 - ns Figure 5.12 to 
Figure 5.15

Slave 0 -

Data input hold time Master tH 0 - ns

Slave 20+2tPcyc -

SSL setup time Master tLEAD 1 8 tSPcyc

Slave 4 - tPcyc

SSL hold time Master tLAG 1 8 tSPcyc

Slave 4 - tPcyc

Data output delay time Master tOD - 20 ns

Slave - 3tPcyc
+40

Data output hold time Master tOH 0 - ns

Slave 0 -

Successive transmission delay time Master tTD tSPcyc+2tPcyc 8tSPcyc
+2tPcyc

ns

Slave 4tPcyc -

MOSI, MISO rise/fall time Output tDR
tDF

- 15 ns Figure 5.12 to 
Figure 5.15

Input - 1 s

SSL rise/fall time Output tSSLR
tSSLF

- 15 ns

Input - 1 s

Slave access time tSA - 4 tPcyc Figure 5.12 to 
Figure 5.15

Slave output release time tREL - 3 tPcyc
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Figure 5.13 RSPI Timing (Master, CPHA = 1)

Figure 5.14 RSPI Timing (Slave, CPHA = 0)
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Appendix 1.Package Dimensions

Figure A 112-Pin LQFP (PLQP0112JA-A) Package Dimensions
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