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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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Connectivity CANbus, EBI/EMI, I²C, LINbus, SCI, SPI, USB

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 133

Program Memory Size 2MB (2M x 8)

Program Memory Type FLASH

EEPROM Size 32K x 8

RAM Size 256K x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 3.6V

Data Converters A/D 8x10b, 21x12b; D/A 2x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 176-LQFP

Supplier Device Package 176-LFQFP (24x24)
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Table 1.2 Comparison of Functions for Different Packages in the RX63N/RX631 Group

Functions RX63N Group RX631 Group

Package
177-pin
176-pin

145-pin
144-pin

100-pin
177-pin
176-pin

145-pin
144-pin

100-pin
64-pin 
LQFP

64-pin 
TFLGA

48-pin

External bus 
width

External bus width 32 bits 16 bits 32 bits 16 bits Not available

SDRAM area controller Available Not 
available

Available Not available

DMA DMA controller Ch. 0 to 3 Ch. 0 to 3

EXDMA controller Ch. 0 and 1 Ch. 0 and 1 Not available

Data transfer controller Available Available

Timers 16-bit timer pulse unit Ch. 0 to 11 Ch. 0 to 5 Ch. 0 to 11 Ch. 0 to 5

Multi-function timer pulse unit 2 Ch. 0 to 5 Ch. 0 to 5

Port output enable 2 Available Available

Programmable pulse generator Ch. 0 and 1 Ch. 0 and 1

8-bit timers Ch. 0 to 3 Ch. 0 to 3

Compare match timer Ch. 0 to 3 Ch. 0 to 3

Realtime clock Available Available Not 
available

Watchdog timer Available Available

Independent watchdog timer Available Available

Communicatio
n function

Ethernet controller Available Not available

DMA controller for Ethernet 
controller

Available Not available

USB 2.0 host/function module Ch. 0 and 
1

Ch.0 Ch. 0 and 
1

Ch.0 Ch. 0 and 
1

Ch.0

Serial communications 
interfaces (SClc)

Ch. 0 to 11 Ch. 0 to 
3, 5, 6, 8 

and 9

Ch. 0 to 11 Ch. 0 to 
3, 5, 6, 8 

and 9

Ch. 1, 5, 6, 8 and 9 Ch. 1, 5, 6, 
and 8

Serial communications 
interfaces (SCld)

Ch. 12 Ch. 12

I2C bus interfaces Ch. 0 to 3 Ch.0 and 
2

Ch. 0 to 3 Ch.0 and 
2

Ch.2

IEBus Available Available

Serial peripheral interfaces Ch.0 to 2 Ch. 0 and 
1

Ch.0 to 2 Ch. 0 and 1

CAN module For 1.5 M or more: 
Ch. 0 to 2, For 1 M or 

less: Ch. 0 and 1

Ch. 0 and 
1

For 1.5 M or more: 
Ch. 0 to 2, For 1 M or 

less: Ch. 0 and 1

Ch. 0 
and 1

Ch.1

Parallel data capture unit (PDC) Not available Available Not available

12-bit A/D converter (channel) AN000 to 020 AN000 to 
013

AN000 to 020 AN000 to 
013

AN000 to 004, 006, 
008 to 013

AN000 to 
002, 006, 
009 to 012

10-bit A/D converter (channel) AN0 to 7 AN0 to 7 Not available

D/A converter Ch. 0 and 1 Ch.1 Ch. 0 and 1 Ch.1 Ch.1 Not 

available

Temperature sensor Available Available

CRC calculator Available Available

Unique ID Available (only for the G version)

Off-board programming (parallel programmer 
mode)

Available Not available

Sub-clock oscillator (for low clock loads) Available Not available

Sub-clock oscillator (for standard clock loads) Available Not 
available

Battery backup function Available Not 
available

I/O port switching function Not available Not available Available
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RX63N
(D version)

R5F563NYHDFP PLQP0100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F563NYDDFP PLQP0100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F563NWHDFP PLQP0100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F563NWDDFP PLQP0100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F563NWGDFP PLQP0100KB-A*1 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F563NWCDFP PLQP0100KB-A*1 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F563NBCDFP PLQP0100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F563NBDDFP PLQP0100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F563NACDFP PLQP0100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F563NADDFP PLQP0100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

RX63N 
(G version)
*2

R5F563NFHGFC PLQP0176KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NFDGFC PLQP0176KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NKDGFC PLQP0176KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NEDGFC PLQP0176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NDDGFC PLQP0176KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NYHGFC PLQP0176KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NYDGFC PLQP0176KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NWHGFC PLQP0176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NWDGFC PLQP0176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NBDGFC PLQP0176KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NADGFC PLQP0176KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NFHGFB PLQP0144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NFDGFB PLQP0144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NKDGFB PLQP0144KA-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NEDGFB PLQP0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NDDGFB PLQP0144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NYHGFB PLQP0144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NYDGFB PLQP0144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NWHGFB PLQP0144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NWDGFB PLQP0144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NBDGFB PLQP0144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NADGFB PLQP0144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NFHGFP PLQP0100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NFDGFP PLQP0100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NKDGFP PLQP0100KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NEDGFP PLQP0100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NDDGFP PLQP0100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NYHGFP PLQP0100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NYDGFP PLQP0100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NWHGFP PLQP0100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NWDGFP PLQP0100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NBDGFP PLQP0100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F563NADGFP PLQP0100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

RX631
(D version)

R5F5631ECDLC PTLG0177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631EDDLC PTLG0177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

Table 1.3 List of Products (3/8)

Group Part No. Package
ROM 
Capacity

RAM 
Capacity

E2 Data 
Flash

Operating 
Frequency (Max.)

Operating 
Temp. Range
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RX631
(D version)

R5F5631ADDFC PLQP0176KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318CDFC PLQP0176KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318DDFC PLQP0176KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317CDFC PLQP0176KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317DDFC PLQP0176KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316CDFC PLQP0176KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316DDFC PLQP0176KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ECDLK PTLG0145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631EDDLK PTLG0145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631DCDLK PTLG0145KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631DDDLK PTLG0145KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631BCDLK PTLG0145KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631BDDLK PTLG0145KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ACDLK PTLG0145KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ADDLK PTLG0145KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318CDLK PTLG0145KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318DDLK PTLG0145KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317CDLK PTLG0145KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317DDLK PTLG0145KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316CDLK PTLG0145KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316DDLK PTLG0145KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631FHDFB PLQP0144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631FDDFB PLQP0144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631KHDFB PLQP0144KA-A*1 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631KDDFB PLQP0144KA-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ECDFB PLQP0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631EDDFB PLQP0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631JHDFB PLQP0144KA-A*1 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631JDDFB PLQP0144KA-A 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631GHDFB PLQP0144KA-A*1 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631GDDFB PLQP0144KA-A 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631DCDFB PLQP0144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631DDDFB PLQP0144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631YHDFB PLQP0144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631YDDFB PLQP0144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631WHDFB PLQP0144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631WDDFB PLQP0144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631BCDFB PLQP0144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631BDDFB PLQP0144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ACDFB PLQP0144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ADDFB PLQP0144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318CDFB PLQP0144KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318DDFB PLQP0144KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316CDFB PLQP0144KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316DDFB PLQP0144KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

Table 1.3 List of Products (5/8)

Group Part No. Package
ROM 
Capacity

RAM 
Capacity

E2 Data 
Flash

Operating 
Frequency (Max.)

Operating 
Temp. Range
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Note 1. In the planning stage
Note 2. The specifications of the temperature sensor calibration and unique ID for G-version products differ from those for other 

products. For details, see section 45.2.2, Temperature Sensor Calibration Data Registers (TSCDRH, TSCDRL), section 45.3, 
Using the Temperature Sensor, and section 47.2.22, Unique ID Registers n (UIDRn) (n = 0 to 15) in the User’s manual: 
Hardware.

RX631
(G version)
*2

R5F5631GDGFB PLQP0144KA-A 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631DDGFB PLQP0144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631YDGFB PLQP0144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631WDGFB PLQP0144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631BDGFB PLQP0144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631ADGFB PLQP0144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56318SGFB PLQP0144KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56318DGFB PLQP0144KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56317SGFB PLQP0144KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56317DGFB PLQP0144KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56316SGFB PLQP0144KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56316DGFB PLQP0144KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631FDGFP PLQP0100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631KDGFP PLQP0100KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631EDGFP PLQP0100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631JDGFP PLQP0100KB-A 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631GDGFP PLQP0100KB-A 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631DDGFP PLQP0100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631YDGFP PLQP0100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631WDGFP PLQP0100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631BDGFP PLQP0100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631ADGFP PLQP0100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56318DGFP PLQP0100KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56317DGFP PLQP0100KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56316DGFP PLQP0100KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631PDGFM PLQP0064KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631NDGFM PLQP0064KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631MDGFM PLQP0064KB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631PDGFL PLQP0048KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631NDGFL PLQP0048KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631MDGFL PLQP0048KB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C

Table 1.3 List of Products (8/8)

Group Part No. Package
ROM 
Capacity

RAM 
Capacity

E2 Data 
Flash

Operating 
Frequency (Max.)

Operating 
Temp. Range
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Ethernet controller ET_MDIO I/O Inputs or outputs bidirectional signals for exchange of 
management information between the RX63N Group and the 
PHY-LSI.

Parallel data capture unit 
(PDC)

PIXCLK Input Parallel data transfer clock

VSYNC Input Vertical synchronization signal

HSYNC Input Horizontal synchronization signal

PIXD7 to PIXD0 Input 8-bit data

PCKO Output Outputs parallel data transfer clock signal

USB power pins VCC_USB Input Power supply pin. When the USB is not to be used, connect it to 
the VCC pin.

VSS_USB Input Ground pin. When the USB is not to be used, connect it to the 
VSS pin.

USB 2.0 host/function 
module

USB0_DP, USB1_DP I/O Inputs or outputs USB transceiver D+ data.

USB0_DM, USB1_DM I/O Inputs or outputs USB transceiver D- data.

USB0_VBUS, USB1_VBUS Input Input pins for detection of connection and disconnection of the 
USB cable.

USB0_EXICEN Output Output pin for control the low power of the OTG chip.

USB0_VBUSEN Output Supply enable pin of VBUS (5 V) for the OTG chip.

USB0_OVRCURA, 
USB0_OVRCURB, 

Input  Input pin for detection of external over current.

USB0_ID Input ID input pin of mini-AB connector at the OTG operation.

USB0_DPUPE, 
USB1_DPUPE

Output Pull-up control pins of the D+ signal at the function operation.

USB0_DPRPD Output Pull-down control pins of the D+ signal at the host operation.

USB0_DRPD Output Pull-down control pins of the D- signal at the host operation.

CAN module CRX0 to CRX2 Input Input pin.

CTX0 to CTX2 Output Output pin.

Serial peripheral 
interface

RSPCKA, RSPCKB
RSPCKC

I/O Clock input/output pin.

MOSIA, MOSIB, MOSIC I/O Inputs or outputs data output from the master.

MISOA, MISOB, MISOC I/O Inputs or outputs data output from the slave.

SSLA0, SSLB0, SSLC0 I/O Input or output pins slave selection

SSLA1 to SSLA3
SSLB1 to SSLB3
SSLC1 to SSLC3

Output Output pins slave selection

IEBus controller IERXD Input Input pin for data reception.

IETXD Output Output pin for data transmission.

Realtime clock RTCOUT Output Output pin for 1-Hz clock.

RTCIC0 to RTCIC2 Input Time capture event input pin

12-bit A/D converter AN000 to AN020 Input Input pins for the analog signals to be processed by the A/D 
converter.

ADTRG0# Input Input pins for the external trigger signals that start the A/D 
conversion.

10-bit A/D converter AN0 to AN7 Input Input pins for the analog signals to be processed by the A/D 
converter.

ANEX0 Output Extended analog output pin

ANEX1 Input Extended analog input pin

ADTRG# Input Input pins for the external trigger signals that start the A/D 
conversion.

D/A converter DA0, DA1 Output Output pins for the analog signals to be processed by the D/A 
converter.

Table 1.4 Pin Functions (5/6)

Classifications Pin Name I/O Description
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Figure 1.9 Pin Assignment (100-Pin LQFP)
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Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.10, List of 
Pins and Pin Functions (100-Pin LQFP).
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36 P21 MTIOC1B/TIOCA3/
TMCI0/PO1

RXD0/SMISO0/SSCL0/
SCL1/USB0_EXICEN/
PIXD5

IRQ9

37 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/SSDA0/
SDA1/USB0_ID/PIXD4

IRQ8

38 P17 MTIOC3A/MTIOC3B/
TIOCB0/TCLKD/TMO1/
PO15/POE8#

SCK1/TXD3/SMOSI3/
SSDA3/MISOA/SDA2-
DS/IETXD/PIXD3

IRQ7 ADTRG#

39 P87 TIOCA2 PIXD2

40 P16 MTIOC3C/MTIOC3D/
TIOCB1/TCLKC/TMO2/
PO14/RTCOUT

TXD1/RXD3/SMOSI1/
SMISO3/SSDA1/
SSCL3/MOSIA/SCL2-
DS/IERXD/
USB0_VBUS/
USB0_VBUSEN/
USB0_OVRCURB

IRQ6 ADTRG0#

41 P86 TIOCA0 PIXD1

42 P15 MTIOC0B/MTCLKB/
TIOCB2/TCLKB/
TMCI2/PO13

RXD1/SCK3/SMISO1/
SSCL1/CRX1-DS/
PIXD0

IRQ5

43 P14 MTIOC3A/MTCLKA/
TIOCB5/TCLKA/
TMRI2/PO15

CTS1#/RTS1#/SS1#/
CTX1/USB0_DPUPE/
USB0_OVRCURA

IRQ4

44 P13 MTIOC0B/TIOCA5/
TMO3/PO13

TXD2/SMOSI2/SSDA2/
SDA0[FM+]

IRQ3 ADTRG#

45 P12 TMCI1 RXD2/SMISO2/SSCL2/
SCL0[FM+]

IRQ2

46 VCC_USB

47 USB0_DM

48 USB0_DP

49 VSS_USB

50 P56 EDACK1 MTIOC3C/TIOCA1

51 TRDATA3 P55 WAIT#/
EDREQ0

MTIOC4D/TMO3 CRX1/ET_EXOUT IRQ10

52 TRDATA2 P54 ALE/EDACK0 MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1/ET_LINKSTA

53 P53*1 BCLK

54 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3

55 P51 WR1#/BC1#/
WAIT#

SCK2/SSLB2

56 P50 WR0#/WR# TXD2/SMOSI2/SSDA2/
SSLB1

57 VSS

58 TRCLK P83 EDACK1 MTIOC4C CTS10#/RTS10#/
SS10#/ET_CRS/
RMII_CRS_DV

59 VCC

60 PC7 A23/CS0# MTIOC3A/MTCLKB/
TIOCB6/TMO2/PO31

TXD8/SMOSI8/SSDA8/
MISOA/ET_COL

IRQ14

61 PC6 A22/CS1# MTIOC3C/MTCLKA/
TIOCA6/TMCI2/PO30

RXD8/SMISO8/SSCL8/
MOSIA/ET_ETXD3

IRQ13

62 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
TIOCD6/TCLKF/
TMRI2/PO29

SCK8/RSPCKA/
ET_ETXD2

63 TRSYNC P82 EDREQ1 MTIOC4A/PO28 TXD10/SMOSI10/
SSDA10/ET_ETXD1/
RMII_TXD1

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (2/5)

Pin No.

Power Supply 
Clock
System Control I/O Port

Bus
EXDMAC
SDRAMC

Timers Communications

Interrupt

S12AD
AD
DA

144-pin 
LQFP

(MTU, TPU, TMR, PPG, 
RTC, POE)

(ETHERC, SCIc, SCId, 
RSPI, RIIC, CAN, IEB, 
USB, and PDC)
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Note 1. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is 
enabled.

Note 2. Enabled only for the ROM capacity: 2 Mbytes/1.5 Mbytes

125 PD1 D1[A1/D1] MTIOC4B/TIOCB7/
TCLKG

MOSIC/CTX0 IRQ1 AN009

126 PD0 D0[A0/D0] TIOCA7 IRQ0 AN008

127 P93 A19 CTS7#/RTS7#/SS7# AN017

128 P92 A18 RXD7/SMISO7/SSCL7 AN016

129 P91 A17 SCK7 AN015

130 VSS

131 P90 A16 TXD7/SMOSI7/SSDA7 AN014

132 VCC

133 P47 IRQ15-DS AN007

134 P46 IRQ14-DS AN006

135 P45 IRQ13-DS AN005

136 P44 IRQ12-DS AN004

137 P43 IRQ11-DS AN003

138 P42 IRQ10-DS AN002

139 P41 IRQ9-DS AN001

140 VREFL0

141 P40 IRQ8-DS AN000

142 VREFH0

143 AVCC0

144 P07 IRQ15 ADTRG0#

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (5/5)

Pin No.

Power Supply 
Clock
System Control I/O Port

Bus
EXDMAC
SDRAMC

Timers Communications

Interrupt

S12AD
AD
DA

144-pin 
LQFP

(MTU, TPU, TMR, PPG, 
RTC, POE)

(ETHERC, SCIc, SCId, 
RSPI, RIIC, CAN, IEB, 
USB, and PDC)
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D2 XCOUT

D3 MD/FINED

D4 VBATT

D5 P45 IRQ13-DS AN005

D6 P46 IRQ14-DS AN006

D7 PE6 D14[A14/D14] MOSIB IRQ6 AN4

D8 PE7 D15[A15/D15] MISOB IRQ7 AN5

D9 PA1 A1 MTIOC0B/
MTCLKC/
TIOCB0/PO17

SCK5/SSLA2/
ET_WOL

IRQ11

D10 PA0 A0/BC0# MTIOC4A/
TIOCA0/PO16

SSLA1/ET_TX_EN/
RMII_TXD_EN

E1 XTAL P37

E2 VSS

E3 RES#

E4 TRST# P34 MTIOC0A/
TMCI3/PO12/
POE2#

SCK6/SCK0/
USB0_DPRPD

IRQ4

E5 P41 IRQ9-DS AN001

E6 PA2 A2 PO18 RXD5/SMISO5/
SSCL5/SSLA3

E7 PA6 A6 MTIC5V/
MTCLKB/
TIOCA2/
TMCI3/PO22/
POE2#

CTS5#/RTS5#/
SS5#/MOSIA/
ET_EXOUT

E8 PA4 A4 MTIC5U/
MTCLKA/
TIOCA1/
TMRI0/PO20

TXD5/SMOSI5/
SSDA5/SSLA0/
ET_MDC

IRQ5-DS

E9 PA5 A5 TIOCB1/PO21 RSPCKA/
ET_LINKSTA

E10 PA3 A3 MTIOC0D/
MTCLKD/
TIOCD0/
TCLKB/PO19

RXD5/SMISO5/
SSCL5/ET_MDIO

IRQ6-DS

F1 EXTAL P36

F2 VCC

F3 P35 NMI

F4 P32 MTIOC0C/
TIOCC0/TMO3/
PO10/
RTCOUT/
RTCIC2

TXD6/TXD0/
SMOSI6/SMOSI0/
SSDA6/SSDA0/
CTX0*1/
USB0_VBUSEN

IRQ2-DS

F5 P12 TMCI1 RXD2/SMISO2/
SSCL2/SCL0[FM+]

IRQ2

F6 PB3 A11 MTIOC0A/
MTIOC4A/
TIOCD3/
TCLKD/TMO0/
PO27/POE3#

SCK6/ET_RX_ER/
RMII_RX_ER

Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (2/5)

Pin No. Power Supply 
Clock

System 
Control

I/O Port
Bus

EXDMAC

Timers Communications

Interrupt
S12AD

AD
DA

100-pin
TFLGA

(MTU, TPU, 
TMR, PPG, 
RTC, POE)

(ETHERC, SCIc, 
SCId, RSPI, RIIC, 
CAN, IEB, USB)
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Table 1.11 List of Pins and Pin Functions (64-Pin TFLGA) (1/2)

Pin No. 
Power Supply 
Clock System 
Control I/O Port

Timers Communications

Interrupt S12ADa, DAa
64-pin 
TFLGA

(MTU2a, TPUa, TMR, PPG, 
RTCa, POE2a)

(SCIc, SCId, RSPI, RIIC, CAN, 
IEB, USB)

A1 P05 IRQ13 DA1

A2 AVCC0

A3 VREFH0

A4 VREFL0

A5 VREFH

A6 VREFL

A7 PE2 MTIOC4A/PO23 RXD12/SMISO12/SSCL12/
RXDX12/SSLB3/MOSIB

IRQ7-DS AN010

A8 PE3 MTIOC4B/PO26/POE8# CTS12#/RTS12#/SS12#/
MISOB

AN011

B1 VCL

B2 AVSS0

B3 P40 IRQ8-DS AN000

B4 P42 IRQ10-DS AN002

B5 P44 IRQ12-DS AN004

B6 P46 IRQ14-DS AN006

B7 PE1 MTIOC4C/PO18 TXD12/SMOSI12/SSDA12/
TXDX12/SIOX12/SSLB2/
RSPCKB

AN009

B8 PE4 MTIOC4D/MTIOC1A/PO28 SSLB0 AN012

C1 XCIN

C2 MD/FINED

C3 EMLE

C4 P41 IRQ9-DS AN001

C5 P43 IRQ11-DS AN003

C6 PE0 SCK12/SSLB1 AN008

C7 PE5 MTIOC4C/MTIOC2B RSPCKB IRQ5 AN013

C8 PA0 MTIOC4A/TIOCA0/PO16 SSLA1

D1 XCOUT

D2 RES#

D3 TCK
FINEC

P27 MTIOC2B/TMCI3 SCK1/RSPCKB

D4 P14 MTIOC3A/MTCLKA/
TIOCB5/TCLKA/TMRI2

CTS1#/RTS1#/SS1#/CTX1/
USB0_DPUPE/
USB0_OVRCURA

IRQ4

D5 PA6 MTIC5V/MTCLKB/TIOCA2/
TMCI3/PO22/POE2#

CTS5#/RTS5#/SS5#/
MOSIA

D6 PA4 MTIC5U/MTCLKA/TIOCA1/
TMRI0/PO20

TXD5/SMOSI5/SSDA5/
SSLA0

IRQ5-DS

D7 PA1 MTIOC0B/MTCLKC/
TIOCB0/PO17

SCK5/SSLA2/SCL2 IRQ11

D8 PA3 MTIOC0D/MTCLKD/
TIOCD0/TCLKB/PO19

RXD5/SMISO5/SSCL5/
SDA2

IRQ6-DS

E1 VSS

E2 VBATT

E3 TDI P30 MTIOC4B/TMRI3/POE8#/
RTCIC0

RXD1/SMISO1/SSCL1/
MISOB/USB0_DRPD

IRQ0-DS
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0008 7047h ICU Interrupt request register 071 IR071 8 8 2 ICLK ICUb

0008 7048h ICU Interrupt request register 072 IR072 8 8 2 ICLK

0008 7049h ICU Interrupt request register 073 IR073 8 8 2 ICLK

0008 704Ah ICU Interrupt request register 074 IR074 8 8 2 ICLK

0008 704Bh ICU Interrupt request register 075 IR075 8 8 2 ICLK

0008 704Ch ICU Interrupt request register 076 IR076 8 8 2 ICLK

0008 704Dh ICU Interrupt request register 077 IR077 8 8 2 ICLK

0008 704Eh ICU Interrupt request register 078 IR078 8 8 2 ICLK

0008 704Fh ICU Interrupt request register 079 IR079 8 8 2 ICLK

0008 705Ah ICU Interrupt request register 090 IR090 8 8 2 ICLK

0008 705Bh ICU Interrupt request register 091 IR091 8 8 2 ICLK

0008 705Ch ICU Interrupt request register 092 IR092 8 8 2 ICLK

0008 705Dh ICU Interrupt request register 093 IR093 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 706Ah ICU Interrupt request register 106 IR106 8 8 2 ICLK

0008 706Bh ICU Interrupt request register 107 IR107 8 8 2 ICLK

0008 706Ch ICU Interrupt request register 108 IR108 8 8 2 ICLK

0008 706Dh ICU Interrupt request register 109 IR109 8 8 2 ICLK

0008 706Eh ICU Interrupt request register 110 IR110 8 8 2 ICLK

0008 706Fh ICU Interrupt request register 111 IR111 8 8 2 ICLK

0008 7070h ICU Interrupt request register 112 IR112 8 8 2 ICLK

0008 7072h ICU Interrupt request register 114 IR114 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

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 7093h ICU Interrupt request register 147 IR147 8 8 2 ICLK

0008 7094h ICU Interrupt request register 148 IR148 8 8 2 ICLK

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

Table 4.1 List of I/O Registers (Address Order) (6/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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0008 C1B1h MPC PE1 pin function control register PE1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B2h MPC PE2 pin function control register PE2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B3h MPC PE3 pin function control register PE3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B4h MPC PE4 pin function control register PE4PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B5h MPC PE5 pin function control register PE5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B6h MPC PE6 pin function control register PE6PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B7h MPC PE7 pin function control register PE7PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B8h MPC PF0 pin function control register PF0PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B9h MPC PF1 pin function control register PF1PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1BAh MPC PF2 pin function control register PF2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1BDh MPC PF5 pin function control register PF5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1D3h MPC PJ3 pin function control register PJ3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C280h SYSTEM Deep standby control register DPSBYCR 8 8 4, 5 PCLKB 2, 3 ICLK Low Power 
Consumption

0008 C282h SYSTEM Deep standby interrupt enable register 0 DPSIER0 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C283h SYSTEM Deep standby interrupt enable register 1 DPSIER1 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C284h SYSTEM Deep standby interrupt enable register 2 DPSIER2 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C285h SYSTEM Deep standby interrupt enable register 3 DPSIER3 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C286h SYSTEM Deep standby interrupt flag register 0 DPSIFR0 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C287h SYSTEM Deep standby interrupt flag register 1 DPSIFR1 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C288h SYSTEM Deep standby interrupt flag register 2 DPSIFR2 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C289h SYSTEM Deep standby interrupt flag register 3 DPSIFR3 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C28Ah SYSTEM Deep standby interrupt edge register 0 DPSIEGR0 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C28Bh SYSTEM Deep standby interrupt edge register 1 DPSIEGR1 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C28Ch SYSTEM Deep standby interrupt edge register 2 DPSIEGR2 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C28Dh SYSTEM Deep standby interrupt edge register 3 DPSIEGR3 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C290h SYSTEM Reset status register 0 RSTSR0 8 8 4, 5 PCLKB 2, 3 ICLK Resets

0008 C291h SYSTEM Reset status register 1 RSTSR1 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C293h SYSTEM Main clock oscillator forced oscillation control register MOFCR 8 8 4, 5 PCLKB 2, 3 ICLK Clock 
Generation 
Circuit0008 C294h SYSTEM High-speed on-chip oscillator power supply control 

register 
HOCOPCR 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C296h FLASH Flash write erase protection register FWEPROR 8 8 4, 5 PCLKB 2, 3 ICLK ROM

0008 C297h SYSTEM Voltage monitoring circuit control register LVCMPCR 8 8 4, 5 PCLKB 2, 3 ICLK LVDA

0008 C298h SYSTEM Voltage detection level select register LVDLVLR 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C29Ah SYSTEM Voltage monitoring 1 circuit control register 0 LVD1CR0 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C29Bh SYSTEM Voltage monitoring 2 circuit control register 0 LVD2CR0 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C2A0h 
to 0008 
C2BFh

SYSTEM Deep standby backup register 0 to 31 DPSBKR0 to 31 8 8 4, 5 PCLKB 2, 3 ICLK Low Power 
Consumption

0008 C300h ICU Group 0 interrupt source register GRP00 32 32 1 to 2PCLKB 2 ICLK ICUb

0008 C304h ICU Group 1 interrupt source register GRP01 32 32 1 to 2PCLKB 2 ICLK

0008 C308h ICU Group 2 interrupt source register GRP02 32 32 1 to 2PCLKB 2 ICLK

0008 C30Ch ICU Group 3 interrupt source register GRP03 32 32 1 to 2PCLKB 2 ICLK

0008 C310h ICU Group 4 interrupt source register GRP04 32 32 1 to 2PCLKB 2 ICLK

0008 C314h ICU Group 5 interrupt source register GRP05 32 32 1 to 2PCLKB 2 ICLK

0008 C318h ICU Group 6 interrupt source register GRP06 32 32 1 to 2PCLKB 2 ICLK

0008 C330h ICU Group 12 interrupt source register GRP12 32 32 1 to 2PCLKB 2 ICLK

0008 C340h ICU Group 0 interrupt enable register GEN00 32 32 1 to 2PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (34/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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000A 006Eh USB0 Pipe cycle control register PIPEPERI 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0070h USB0 Pipe 1 control register PIPE1CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0072h USB0 Pipe 2 control register PIPE2CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0074h USB0 Pipe 3 control register PIPE3CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0076h USB0 Pipe 4 control register PIPE4CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0078h USB0 Pipe 5 control register PIPE5CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

USBa

000A 007Ah USB0 Pipe 6 control register PIPE6CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 007Ch USB0 Pipe 7 control register PIPE7CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 007Eh USB0 Pipe 8 control register PIPE8CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0080h USB0 Pipe 9 control register PIPE9CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

Table 4.1 List of I/O Registers (Address Order) (41/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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Figure 5.23  External Bus Timing/External Wait Control
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Note: tIICcyc: RIIC internal reference clock (IIC) Cycle, tPcyc: PCLK cycle
Note 1. The value in parentheses is used when ICMR3.NF[1:0] are set to 11b while a digital filter is enabled with ICFER.NFE = 1.
Note 2. Cb indicates the total capacity of the bus line.

Table 5.24 Timing of On-Chip Peripheral Modules (6)
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V
PCLK = 8 to 50 MHz
Ta = Topr
High drive output is selected by the drive capacity control register.

Item Symbol Min.*, *2 Max.* Unit
Test 
Conditions

RIIC 
(Fast-mode+)
ICFER.FMPE = 1

SCL input cycle time tSCL 6(12) × tIICcyc + 240 — ns Figure 
5.47

SCL input high pulse width tSCLH 3(6) × tIICcyc + 120 — ns

SCL input low pulse width tSCLL 3(6) × tIICcyc + 120 — ns

SCL, SDA input rise time tSr — 120 ns

SCL, SDA input fall time tSf — 120 ns

SCL, SDA input spike pulse removal time tSP 0 1(4) × tIICcyc ns

SDA input bus free time tBUF 3(6) × tIICcyc + 120 — ns

Start condition input hold time tSTAH tIICcyc + 120 — ns

Restart condition input setup time tSTAS 120 — ns

Stop condition input setup time tSTOS 120 — ns

Data input setup time tSDAS tIICcyc + 120 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 550 pF

Simple IIC
(Standard-mode)

SDA input rise time tSr — 1000 ns

SDA input fall time tSf — 300 ns

SDA input spike pulse removal time tSP 0 4 × tIICcyc ns

Data input setup time tSDAS 250 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

Simple IIC
(Fast-mode)

SCL, SDA input rise time tSr 20 + 0.1Cb 300 ns

SCL, SDA input fall time tSf 20 + 0.1Cb 300 ns

SCL, SDA input spike pulse removal time tSP 0 4 × tIICcyc ns

Data input setup time tSDAS 100 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF
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Note 1. RMII_TXD_EN, RMII_TXD1, RMII_TXD0.
Note 2. RMII_CRS_DV, RMII_RXD1, RMII_RXD0, RMII_RX_ER

Table 5.25 Timing of On-Chip Peripheral Modules (7)
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V
ICLK = 12.5 to 100 MHz, Ta = Topr
High drive output is selected by the drive capacity control register.

Item Symbol Min. Max. Unit
Test 
Conditions

ETHERC(RMII) REF50CK cycle time Tck 20 — ns Figure 5.48 to 
Figure 5.51

REF50CK frequency
Typ. 50 MHz

— — 50 + 100ppm MHz

REF50CK duty — 35 65 %

REF50CK rise/fall time Tckr/ckf 0.5 3.5 ns

RMII_xxxx*1 output delay time Tco 2.5 15.0 ns

RMII_xxxx*2 setup time Tsu 3 — ns

RMII_xxxx*2 hold time Thd 1 — ns

RMII_xxxx*1, *2 rise/fall time Tr/Tf 0.5 6 ns

ET_WOL output delay time tWOLd 1 23.5 ns Figure 5.52

ETHERC(MII) ET_TX_CLK cycle time tTcyc 40 — ns —

ET_TX_EN output delay time tTENd 1 20 ns Figure 5.53

ET_ETXD0 to ET_ETXD3 output delay time tMTDd 1 20 ns

ET_CRS setup time tCRSs 10 — ns

ET_CRS hold time tCRSh 10 — ns

ET_COL setup time tCOLs 10 — ns Figure 5.54

ET_COL hold time tCOLh 10 — ns

ET_RX_CLK cycle time tTRcyc 40 — ns —

ET_RX_DV setup time tRDVs 10 ns Figure 5.55

ET_RX_DV hold time tRDVh 10 — ns

ET_ERXD0 to ET_ERXD3 setup time tMRDs 10 — ns

ET_ERXD0 to ET_ERXD3 hold time tMRDh 10 — ns

ET_RX_ER setup time tRERs 10 — ns Figure 5.56

ET_RX_ER hold time tRESh 10 — ns

ET_WOL output delay time tWOLd 1 23.5 ns Figure 5.57
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Figure 5.47 RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output 
Timing

Figure 5.48 REF50CK and RMII Signal Timing

Figure 5.49 RMII Transmission Timing

SDA0 to SDA3

SCL0 to SCL3

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

Sr *1

Tck

REF50CK

Tckr

Tckf

Tco Tsu Thd

SignalSignal Signal 
transitions

Signal 
transitions

Signal 
transitions

TfTr

90%

50%

10%

90%

50%

10%

RMII_xxxx *1

Note1. RMII_TXD_EN, RMII_TXD1, RMII_TXD0, RMII_CRS_DV, RMII_RXD1, RMII_RXD0, RMII_RX_ER

Tck

Tco

DATA

Tco

SFD CRC
RMII_TXD1
RMII_TXD0

RMII_TXD_EN

REF50CK

Preamble
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Figure 5.66 Voltage Detection Circuit Timing (Vdet2)

tVOFF

Vdet2VCC

tdettdet

tLVD2

Td(E-A)

LVD2E

LVD2
Comparator output

LVD2CMPE

LVD2MON

Internal reset signal
(active-low)

When LVD2RN = L

When LVD2RN = H

VLVH

tLVD2
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5.9 Oscillation Stop Detection Timing

Figure 5.67 Oscillation Stop Detection Timing

Table 5.34 Oscillation Stop Detection Circuit Characteristics
Conditions: VCC = AVCC0 = VREFH = VCC_USB = VBATT = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V 
Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 
Conditions

Detection time tdr — — 1 ms Figure 5.67

tdr

Main clock or
PLL clock

OSTDSR.OSTDF

LOCO clock

ICLK
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Figure D 145-pin TFLGA (PTLG0145KA-A)

MASS[Typ.]RENESAS CodeJEITA Package Code Previous Code

0.1g145F0GPTLG0145KA-AP-TFLGA145-7x7-0.50

0.15v

0.20w

0.08

0.390.340.29

MaxNomMin

Dimension in Millimeters
Symbol

Reference

7.0D

7.0E
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x
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b1

b 0.21 0.25 0.29
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