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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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Low power 
consumption

Low power 
consumption facilities

 Module stop function
 Four low power consumption modes

Sleep mode, all-module clock stop mode, software standby mode, and deep software 
standby mode

 Battery backup function

Interrupt Interrupt controller
(ICUb)

 Peripheral function interrupts: 187 sources
 External interrupts: 16 (pins IRQ0 to IRQ15)
 Software interrupts: One source
 Non-maskable interrupts: 6 sources
 Sixteen levels specifiable for the order of priority

External bus extension  The external address space can be divided into nine areas (CS0 to CS7, SDCS), each 
with independent control of access settings.
Capacity of each area: 16 Mbytes (CS0 to CS7), 128 Mbytes (SDCS)
A chip-select signal (CS0# to CS7#, SDCS#) can be output for each area.
Each area is specifiable as an 8-, 16-, or 32-bit bus space.
The data arrangement in each area is selectable as little or big endian (only for data).

 SDRAM interface connectable
 Bus format: Separate bus, multiplex bus
 Wait control
 Write buffer facility

DMA DMA controller
(DMAC)

 4 channels
 Three transfer modes: Normal transfer, repeat transfer, and block transfer
 Activation sources: Software trigger, external interrupts, and interrupt requests from 

peripheral functions

EXDMA controller
(EXDMACa)

 2 channels
 Four transfer modes: Normal transfer, repeat transfer, block transfer, and cluster transfer
 Single-address transfer enabled with the EDAKn signal
 Capable of direct data transfer to TFT LCD panels
 Activation sources: Software trigger, external DMA requests (EDREQn), and interrupt 

requests from peripheral functions

Data transfer 
controller (DTCa)

 Three transfer modes: Normal transfer, repeat transfer, and block transfer
 Activation sources: External interrupts and interrupt requests from peripheral functions

Table 1.1 Outline of Specifications (2/6)

Classification Module/Function Description
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Communication
function

Ethernet controller 
(ETHERC)

 Input and output of Ethernet/IEEE 802.3 frames
 Transfer at 10 or 100 Mbps
 Full- and half-duplex modes
 MII (Media Independent Interface) or RMII (Reduced Media Independent Interface) as 

defined in IEEE 802.3u
 Detection of Magic PacketsTM*1 or output of a "wake-on-LAN" signal (WOL)
 Compliance with flow control as defined in IEEE 802.3x standards
Note 1. Magic PacketTM is a registered trademark of Advanced Micro Devices, Inc.

DMA controller for 
Ethernet controller 
(EDMAC)

 Alleviation of CPU loads by the descriptor control method
 Transmission FIFO: 2 Kbytes; Reception FIFO: 2 Kbytes

USB 2.0 host/function 
module (USBa)

 Includes a UDC (USB Device Controller) and transceiver for USB 2.0
 Host/function module: one port, function module: one port
 Compliance with the USB 2.0 specification
 Transfer rate: Full speed (12 Mbps)
 Self-power mode and bus-power mode are selectable
 OTG (On the Go) operation is possible
 Incorporates 2 Kbytes of RAM as a transfer buffer

Serial 
communications 
interfaces (SCIc, 
SCId)

 13 channels (SCIc: 12 channels + SCId: 1 channel)
 SCIc

Serial communications modes: Asynchronous, clock synchronous, and smart-card 
interface
Multi-processor function
On-chip baud rate generator allows selection of the desired bit rate
Choice of LSB-first or MSB-first transfer
Average transfer rate clock can be input from TMR timers for SCI5, SCI6, and SCI12
Simple I2C
Simple SPI

 SCId (The following functions are added to SCIc)
Supports the serial communications protocol, which contains the start frame and 
information frame
Supports the LIN format

I2C bus interfaces
(RIIC)

 4 channels (one of them is FM+)
 Communication formats

I2C bus format/SMBus format
Supports the multi-master
Max. transfer rate: 1 Mbps (channel 0)

IEBus (IEB)  1 channel
 Supports protocol control for the IEBus

Half-duplex asynchronous transfer
Multi-master operation
Broadcast communications function
Two selectable modes, differentiated by transfer rate

CAN module (CAN)  3 channels
 Compliance with the ISO11898-1 specification (standard frame and extended frame)
 32 mailboxes each

Serial peripheral 
interfaces (SPI)

 3 channels
 RSPI transfer facility

Using the MOSI (master out, slave in), MISO (master in, slave out), SSL (slave select), 
and RSPCK (RSPI clock) signals enables serial transfer through SPI operation (four lines) 
or clock-synchronous operation (three lines)
Capable of handling serial transfer as a master or slave

 Data formats
Switching between MSB first and LSB first
The number of bits in each transfer can be changed to any number of bits from 8 to 16, or 
to 20, 24, or 32 bits.
128-bit buffers for transmission and reception
Up to four frames can be transmitted or received in a single transfer operation (with each 
frame having up to 32 bits)

 Buffered structure
Double buffers for both transmission and reception

Table 1.1 Outline of Specifications (5/6)

Classification Module/Function Description
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RX631
(D version)

R5F5631NDDFM PLQP0064KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631MCDFM PLQP0064KB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631MDDFM PLQP0064KB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631PCDFL PLQP0048KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631PDDFL PLQP0048KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631NCDFL PLQP0048KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631NDDFL PLQP0048KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631MCDFL PLQP0048KB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631MDDFL PLQP0048KB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318SDLC PTLG0177KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317SDLC PTLG0177KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316SDLC PTLG0177KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318SDBG PLBG0176GA-A*1 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317SDBG PLBG0176GA-A*1 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316SDBG PLBG0176GA-A*1 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318SDFC PLQP0176KB-A*1 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317SDFC PLQP0176KB-A*1 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316SDFC PLQP0176KB-A*1 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318SDLK PTLG0145KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317SDLK PTLG0145KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316SDLK PTLG0145KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318SDFB PLQP144KA-A*1 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317SDFB PLQP144KA-A*1 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316SDFB PLQP144KA-A*1 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631PFDLH PTLG0064JA-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631MFDLH PTLG0064JA-A*1 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5S56310CDFC PLQP0176KB-A 0 bytes 128 Kbytes 0 bytes 100 MHz -40 to +85°C

RX631
(G version)
*2

R5F5631FDGFC PLQP0176KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631KDGFC PLQP0176KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631EDGFC PLQP0176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631DDGFC PLQP0176KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631YDGFC PLQP0176KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631WDGFC PLQP0176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631BDGFC PLQP0176KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631ADGFC PLQP0176KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56318SGFC PLQP0176KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56318DGFC PLQP0176KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56317SGFC PLQP0176KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56317DGFC PLQP0176KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56316SGFC PLQP0176KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F56316DGFC PLQP0176KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631FDGFB PLQP0144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631KDGFB PLQP0144KA-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631EDGFB PLQP0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C

R5F5631JDGFB PLQP0144KA-A 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C

Table 1.3 List of Products (7/8)

Group Part No. Package
ROM 
Capacity

RAM 
Capacity

E2 Data 
Flash

Operating 
Frequency (Max.)

Operating 
Temp. Range
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Analog power supply AVCC0 Input Analog voltage supply pin for the 12-bit A/D converter. Connect 
this pin to VCC if the 12-bit A/D converter is not to be used.

AVSS0 Input Analog ground pin for the 12-bit A/D converter. Connect this pin 
to VSS if the 12-bit A/D converter is not to be used.

VREFH0 Input Analog reference voltage supply pin for the 12-bit A/D converter. 
Connect this pin to VCC if the 12-bit A/D converter is not to be 
used.

VREFL0 Input Analog reference ground pin for the 12-bit A/D converter. 
Connect this pin to VSS if the 12-bit A/D converter is not to be 
used.

VREFH Input Reference voltage input pin for the 10-bit A/D converter and D/A 
converter. This is used as the analog power supply for the 
respective modules. Connect this pin to VCC if neither the 10-bit 
A/D converter nor the D/A converter is in use.

VREFL Input Reference ground pin for the 10-bit A/D converter and D/A 
converter. This is used as the analog ground for the respective 
modules. Set this pin to the same potential as the VSS pin.

I/O ports P00 to P03, P05, P07 I/O 6-bit input/output pins.

P10 to P17 I/O 8-bit input/output pins.

P20 to P27 I/O 8-bit input/output pins.

P30 to P37 I/O 8-bit input/output pins. (P35 is an input pin)

P40 to P47 I/O 8-bit input/output pins.

P50 to P57 I/O 8-bit input/output pins.

P60 to P67 I/O 8-bit input/output pins.

P70 to P77 I/O 8-bit input/output pins.

P80 to P87 I/O 8-bit input/output pins.

P90 to P97 I/O 8-bit input/output pins.

PA0 to PA7 I/O 8-bit input/output pins.

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

PC0 to PC7 I/O 8-bit input/output pins.

PD0 to PD7 I/O 8-bit input/output pins.

PE0 to PE7 I/O 8-bit input/output pins.

PF0 to PF5 I/O 6-bit input/output pins.

PG0 to PG7 I/O 8-bit input/output pins.

PJ3, PJ5 I/O 2-bit input/output pins.

Table 1.4 Pin Functions (6/6)

Classifications Pin Name I/O Description
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Figure 1.12 Pin Assignment (48-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 1.13, List of Pins and Pin Functions (48-Pin LQFP).
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M2 P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#
SMOSI1/SS3#/SSDA1/
MOSIB

M3 P24 CS4#/EDREQ1 MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3/USB0_VBUSEN/
PIXCLK

M4 P86 TIOCA0 PIXD1

M5 P13 MTIOC0B/TIOCA5/TMO3/
PO13

TXD2/SMOSI2/SSDA2/
SDA0[FM+]

IRQ3 ADTRG#

M6 P56 WR2#/BC2#/
EDACK1

MTIOC3C/TIOCA1

M7 P54 ALE/EDACK0 MTIOC4B/TMCI1 ET_LINKSTA/CTS2#/
RTS2#/SS2#/CTX1

M8 P53*2 BCLK

M9 P50 WR0#/WR# TXD2/SMOSI2/SSDA2/
SSLB1

M10 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
TIOCD6/TCLKF/TMRI2/
PO29

ET_ETXD2/SCK8/
RSPCKA

M11 P81 EDACK0 MTIOC3D/PO27 ET_ETXD0/RMII_TXD0/
RXD10/SMISO10/SSCL10

M12 P77 CS7# PO23 ET_RX_ER/RMII_RX_ER/
TXD11/SMOSI11/SSDA11

M13 PB7 A15 MTIOC3B/TIOCB5/PO31 ET_CRS/RMII_CRS_DV/
TXD9/SMOSI9/SSDA9

M14 PB5 A13 MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE1#

ET_ETXD0/RMII_TXD0/
SCK9

M15 PB4 A12 TIOCA4/PO28 ET_TX_EN/
RMII_TXD_EN/CTS9#/
RTS9#/SS9#

N1 VCC

N2 P23 EDACK0 MTIOC3D/MTCLKD/
TIOCD3/PO3

TXD3/CTS0#/RTS0#/
SMOSI3/SS0#/SSDA3/
USB0_DPUPE/PIXD7

N3 P22 EDREQ0 MTIOC3B/MTCLKC/
TIOCC3/TMO0/PO2

SCK0/USB0_DRPD/
PIXD6

N4 P15 MTIOC0B/MTCLKB/
TIOCB2/TCLKB/TMCI2/
PO13

RXD1/SCK3/SMISO1/
SSCL1/CRX1-DS/
USB1_DPUPE/PIXD0

IRQ5

N5 P12 MTIC5U/TMCI1 RXD2/SMISO2/SSCL2/
SCL0[FM+]

IRQ2

N6 P57 WAIT#/WR3#/
BC3#/EDREQ1

N7 P55 WAIT#/
EDREQ0

MTIOC4D/TMO3 ET_EXOUT/CRX1 IRQ10

N8 VCC_USB

N9 P51 WR1#/BC1#/
WAIT#

SCK2/SSLB2

N10 PC7 A23/CS0# MTIOC3A/MTCLKB/
TIOCB6/TMO2/PO31

ET_COL/TXD8/SMOSI8/
SSDA8/MISOA

IRQ14

N11 P82 EDREQ1 MTIOC4A/PO28 ET_ETXD1/RMII_TXD1/
TXD10/SMOSI10/SSDA10

N12 PC3 A19 MTIOC4D/TCLKB/PO24 ET_TX_ER/TXD5/
SMOSI5/SSDA5/IETXD

N13 PC0 A16 MTIOC3C/TCLKC/PO17 ET_ERXD3/CTS5#/
RTS5#/SS5#/SSLA1/
SCL3

IRQ14

N14 P73 CS3# PO16 ET_WOL

N15 VSS

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA)  (4/5)

Pin Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communications

Interrupt
S12AD,
AD, DA

177-Pin 
TFLGA
176-Pin 
LFBGA

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

(ETHERC, SCIc, SCId, 
RSPI, RIIC, CAN, IEB, 
USB, and PDC)
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Table 1.6 List of Pin and Pin Functions (176-Pin LQFP)  (1/5)

Pin Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communications

Interrupt
S12AD,
AD, DA

176-Pin 
LQFP

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

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

1 AVSS0

2 P05 IRQ13 DA1

3 VREFH

4 P03 IRQ11 DA0

5 VREFL

6 P02 TMCI1 SCK6 IRQ10 AN020

7 P01 TMCI0 RXD6/SMISO6/SSCL6 IRQ9 AN019

8 P00 TMRI0 TXD6/SMOSI6/SSDA6 IRQ8 AN018

9 PF5 IRQ4

10 EMLE

11 PJ5

12 VSS

13 PJ3 MTIOC3C CTS6#/RTS6#/CTS0#/
RTS0#/SS6#/SS0#

14 VCL

15 VBATT

16 NC

17 TRST# PF4

18 MD/FINED

19 XCIN

20 XCOUT

21 RES#

22 XTAL P37

23 VSS

24 EXTAL P36

25 VCC

26 P35 NMI

27 P34 MTIOC0A/TMCI3/PO12/
POE2#

SCK6/SCK0/
USB0_DPRPD

IRQ4

28 P33 MTIOC0D/TIOCD0/
TMRI3/PO11/POE3#

RXD6/RXD0/SMISO6/
SMISO0/SSCL6/SSCL0/
CRX0/PCKO

IRQ3-DS

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

TXD6/TXD0/SMOSI6/
SMOSI0/SSDA6/SSDA0/
CTX0/USB0_VBUSEN/
VSYNC

IRQ2-DS

30 TMS PF3

31 TDI PF2 RXD1/SMISO1/SSCL1

32 P31 MTIOC4D/TMCI2/PO9/
RTCIC1

CTS1#/RTS1#/SS1#/
SSLB0/USB0_DPUPE

IRQ1-DS

33 P30 MTIOC4B/TMRI3/PO8/
RTCIC0/POE8#

RXD1/SMISO1/SSCL1/
MISOB/USB0_DRPD

IRQ0-DS

34 TCK/FINEC PF1 SCK1

35 TDO PF0 TXD1/SMOSI1/SSDA1

36 P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB

37 P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#
SMOSI1/SS3#/SSDA1/
MOSIB

38 P25 CS5#/EDACK1 MTIOC4C/MTCLKB/
TIOCA4/PO5

RXD3/SMISO3/SSCL3/
USB0_DPRPD/HSYNC

ADTRG0#

39 VCC

40 P24 CS4#/EDREQ1 MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3/USB0_VBUSEN/
PIXCLK
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D5 VCC

D6 P93 A19 CTS7#/RTS7#/SS7# AN017

D7 PD5 D5[A5/D5] MTIC5W/POE2# SSLC1 IRQ5 AN013

D8 P60 CS0#

D9 P64 CS4#/WE#

D10 PE7 D15[A15/D15] TIOCB11 MISOB IRQ7 AN5

D11 VCC

D12 PE5 D13[A13/D13] MTIOC4C/MTIOC2B/
TIOCB10

RSPCKB/ET_RX_CLK/
REF50CK

IRQ5 AN3

D13 PE6 D14[A14/D14] TIOCA11 MOSIB IRQ6 AN4

E1 VSS

E2 VCL

E3 PJ5

E4 EMLE

E5 P44 IRQ12-DS AN004

E10 PA0 A0/BC0# MTIOC4A/TIOCA0/
PO16

SSLA1/ET_TX_EN/
RMII_TXD_EN

E11 P66 CS6#/DQM0 CTX2*2

E12 P65 CS5#/CKE

E13 P67 CS7#/DQM1 CRX2*2 IRQ15

F1 XCIN

F2 XCOUT

F3 PJ3 MTIOC3C CTS6#/RTS6#/CTS0#/
RTS0#/SS6#/SS0#

F4 VBATT

F10 PA3 A3 MTIOC0D/MTCLKD/
TIOCD0/TCLKB/PO19

RXD5/SMISO5/SSCL5/
ET_MDIO

IRQ6-DS

F11 VSS

F12 PA1 A1 MTIOC0B/MTCLKC/
TIOCB0/PO17

SCK5/SSLA2/ET_WOL IRQ11

F13 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3

G1 XTAL P37

G2 RES#

G3 MD/FINED

G4 BSCANP

G10 PA5 A5 TIOCB1/PO21 RSPCKA/ET_LINKSTA

G11 PA6 A6 MTIC5V/MTCLKB/
TIOCA2/TMCI3/PO22/
POE2#

CTS5#/RTS5#/SS5#
MOSIA/ET_EXOUT

G12 VCC

G13 PA4 A4 MTIC5U/MTCLKA/
TIOCA1/TMRI0/PO20

TXD5/SMOSI5/SSDA5/
SSLA0/ET_MDC

IRQ5-DS

H1 EXTAL P36

H2 VCC

H3 VSS

H4 P35 NMI

H10 P72 CS2# ET_MDC

H11 P71 CS1# ET_MDIO

Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (2/5)

Pin No.

Power Supply 
Clock
System Control I/O Port

Bus
EXDMAC
SDRAMC

Timers Communications

Interrupt

S12AD
AD
DA

145-pin 
TFLGA

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

(ETHERC, SCIc, SCId,
RSPI, RIIC, CAN, IEB,
USB, and PDC)
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31 P15 MTIOC0B/MTCLKB/
TIOCB2/TCLKB/TMCI2/
PO13

RXD1/SCK3/SMISO1/
SSCL1/CRX1-DS

IRQ5

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

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

IRQ4

33 P13 MTIOC0B/TIOCA5/
TMO3/PO13

TXD2/SMOSI2/SSDA2/
SDA0[FM+]

IRQ3 ADTRG#

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

IRQ2

35 VCC_USB

36 USB0_DM

37 USB0_DP

38 VSS_USB

39 P55 WAIT#/
EDREQ0

MTIOC4D/TMO3 CRX1/ET_EXOUT IRQ10

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

41 P53*2 BCLK

42 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3

43 P51 WR1#/BC1#/
WAIT#

SCK2/SSLB2

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

45 PC7 A23/CS0# MTIOC3A/MTCLKB/
TMO2/PO31

TXD8/SMOSI8/SSDA8/
MISOA/ET_COL

IRQ14

46 PC6 A22/CS1# MTIOC3C/MTCLKA/
TMCI2/PO30

RXD8/SMISO8/SSCL8/
MOSIA/ET_ETXD3

IRQ13

47 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
TMRI2/PO29

SCK8/RSPCKA/
ET_ETXD2

48 PC4 A20/CS3# MTIOC3D/MTCLKC/
TMCI1/PO25/POE0#

SCK5/CTS8#/RTS8#/
SS8#/SSLA0/
ET_TX_CLK

49 PC3 A19 MTIOC4D/TCLKB/
PO24

TXD5/SMOSI5/SSDA5/
IETXD/ET_TX_ER

50 PC2 A18 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/
SSLA3/IERXD/
ET_RX_DV

51 PC1 A17 MTIOC3A/TCLKD/
PO18

SCK5/SSLA2/
ET_ERXD2

IRQ12

52 PC0 A16 MTIOC3C/TCLKC/
PO17

CTS5#/RTS5#/SS5#/
SSLA1/ET_ERXD3

IRQ14

53 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/SMOSI9/SSDA9/
ET_CRS/
RMII_CRS_DV

54 PB6 A14 MTIOC3D/TIOCA5/
PO30

RXD9/SMISO9/SSCL9/
ET_ETXD1/RMII_TXD1

55 PB5 A13 MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE1#

SCK9/ET_ETXD0/
RMII_TXD0

56 PB4 A12 TIOCA4/PO28 CTS9#/RTS9#/SS9#/
ET_TX_EN/
RMII_TXD_EN

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

SCK6/ET_RX_ER/
RMII_RX_ER

58 PB2 A10 TIOCC3/TCLKC/PO26 CTS6#/RTS6#/SS6#/
ET_RX_CLK/REF50CK

Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (2/4)

Pin No.

Power Supply 
Clock
System Control I/O Port

Bus
EXDMAC

Timers Communications

Interrupt

S12AD
AD
DA

100-pin 
LQFP

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

(ETHERC, SCIc, SCId, 
RSPI, RIIC, CAN, IEB, 
USB)
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Figure 3.1 Memory Map in Each Operating Mode

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

0000 0000h

0008 0000h

FFFF FFFFh

Single-chip mode*1

RAM*2

On-chip ROM (program ROM)
(read only)*2

0010 0000h

Peripheral I/O registers

0010 8000h

On-chip ROM (E2 data flash)

0080 0000h

0100 0000h

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

FFE0 0000h

On-chip ROM (user boot)
(read only)

On-chip ROM (FCU firmware)
(read only)*4

FF00 0000h

FCU-RAM*4

Peripheral I/O registers

007F 8000h

007F A000h

007F C000h
007F C500h

007F FC00h

0004 0000h

00E0 0000h

Peripheral I/O registers

FEFF E000h

FF7F C000h

FF80 0000h
Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

On-chip ROM (program ROM)
(read only)*3

Peripheral I/O registers

On-chip ROM (E2 data flash)

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

Reserved area*3

FCU-RAM*4

Reserved area*3

Peripheral I/O registers

Reserved area*3

Peripheral I/O registers

Reserved area*3

External address space
(CS area)

0000 0000h

0008 0000h

On-chip ROM enabled
extended mode

0010 0000h

0010 8000h

0080 0000h

0100 0000h

0800 0000h

007F 8000h

007F A000h

007F C000h
007F C500h

007F FC00h

0004 0000h

00E0 0000h

FFFF FFFFh

FFE0 0000h

On-chip ROM (user boot)
(read only)

On-chip ROM (FCU firmware)
(read only)*4

FF00 0000h

FEFF E000h

FF7F C000h

FF80 0000h

1000 0000h

External address space
(SDRAM area)

RAM*2

Reserved area*3

External address space
(CS area)

Peripheral I/O registers

Reserved area*3

Reserved area*3

External address space

0000 0000h

0008 0000h

FFFF FFFFh

On-chip ROM disabled
extended mode

0010 0000h

0100 0000h

0800 0000h

FF00 0000h

0004 0000h

External address space
(SDRAM area)

1000 0000h

RAM*2

Note 1. The address space in boot mode and user boot mode/USB boot mode is the same as the address space in single-chip mode.
Note 2. The capacity of ROM/RAM differs depending on the products.

Note:See Table 1.3, List of Products, for the product type name.

Note 3. Reserved areas should not be accessed.
Note 4. For details on the FCU, see section 47, Flash Memory in the User’s manual: Hardware.

ROM (byt) RAM (byt)

Capacity Address (for reading only) Address (for programming only) Capacity Address

2 M FFE0 0000h to FFFF FFFFh 00E0 0000h to 00FF FFFFh 256 K 0000 0000h to 0003 FFFFh

192 K 0000 0000h to 0002 FFFFh

128 K 0000 0000h to 0001 FFFFh

1.5 M FFE8 0000h to FFFF FFFFh 00E8 0000h to 00FF FFFFh 256 K 0000 0000h to 0003 FFFFh

192 K 0000 0000h to 0002 FFFFh

128 K 0000 0000h to 0001 FFFFh

1 M FFF0 0000h to FFFF FFFFh 00F0 0000h to 00FF FFFFh 256 K 0000 0000h to 0003 FFFFh

192 K 0000 0000h to 0002 FFFFh

128 K 0000 0000h to 0001 FFFFh

768 K FFF4 0000h to FFFF FFFFh 00F4 0000h to 00FF FFFFh

512K FFF8 0000h to FFFF FFFFh 00F8 0000h to 00FF FFFFh

384K FFFA 0000h to FFFF FFFFh 00FA 0000h to 00FF FFFFh

256K FFFC 0000h to FFFF FFFFh 00FC 0000h to 00FF FFFFh

512K FFF8 0000h to FFFF FFFFh 00F8 0000h to 00FF FFFFh 64K 0000 0000h to 0000 FFFFh

384K FFFA 0000h to FFFF FFFFh 00FA 0000h to 00FF FFFFh

256K FFFC 0000h to FFFF FFFFh 00FC 0000h to 00FF FFFFh
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0008 83BAh RSPI1 RSPI command register 5 SPCMD5 16 16 2, 3 PCLKB 2 ICLK RSPI

0008 83BCh RSPI1 RSPI command register 6 SPCMD6 16 16 2, 3 PCLKB 2 ICLK

0008 83BEh RSPI1 RSPI command register 7 SPCMD7 16 16 2, 3 PCLKB 2 ICLK

0008 83C0h RSPI2 RSPI control register SPCR 8 8 2, 3 PCLKB 2 ICLK

0008 83C1h RSPI2 RSPI slave select polarity register SSLP 8 8 2, 3 PCLKB 2 ICLK

0008 83C2h RSPI2 RSPI pin control register SPPCR 8 8 2, 3 PCLKB 2 ICLK

0008 83C3h RSPI2 RSPI status register SPSR 8 8 2, 3 PCLKB 2 ICLK

0008 83C4h RSPI2 RSPI data register SPDR 32 16, 32 2, 3 PCLKB 2 ICLK

0008 83C8h RSPI2 RSPI sequence control register SPSCR 8 8 2, 3 PCLKB 2 ICLK

0008 83C9h RSPI2 RSPI sequence status register SPSSR 8 8 2, 3 PCLKB 2 ICLK

0008 83CAh RSPI2 RSPI bit rate register SPBR 8 8 2, 3 PCLKB 2 ICLK

0008 83CBh RSPI2 RSPI data control register SPDCR 8 8 2, 3 PCLKB 2 ICLK

0008 83CCh RSPI2 RSPI clock delay register SPCKD 8 8 2, 3 PCLKB 2 ICLK

0008 83CDh RSPI2 RSPI slave select negation delay register SSLND 8 8 2, 3 PCLKB 2 ICLK

0008 83CEh RSPI2 RSPI next-access delay register SPND 8 8 2, 3 PCLKB 2 ICLK

0008 83CFh RSPI2 RSPI control register 2 SPCR2 8 8 2, 3 PCLKB 2 ICLK

0008 83D0h RSPI2 RSPI command register 0 SPCMD0 16 16 2, 3 PCLKB 2 ICLK

0008 83D2h RSPI2 RSPI command register 1 SPCMD1 16 16 2, 3 PCLKB 2 ICLK

0008 83D4h RSPI2 RSPI command register 2 SPCMD2 16 16 2, 3 PCLKB 2 ICLK

0008 83D6h RSPI2 RSPI command register 3 SPCMD3 16 16 2, 3 PCLKB 2 ICLK

0008 83D8h RSPI2 RSPI command register 4 SPCMD4 16 16 2, 3 PCLKB 2 ICLK

0008 83DAh RSPI2 RSPI command register 5 SPCMD5 16 16 2, 3 PCLKB 2 ICLK

0008 83DCh RSPI2 RSPI command register 6 SPCMD6 16 16 2, 3 PCLKB 2 ICLK

0008 83DEh RSPI2 RSPI command register 7 SPCMD7 16 16 2, 3 PCLKB 2 ICLK

0008 8600h MTU3 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK MTU2a

0008 8601h MTU4 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 8602h MTU3 Timer mode register TMDR 8 8 2, 3 PCLKB 2 ICLK

0008 8603h MTU4 Timer mode register TMDR 8 8 2, 3 PCLKB 2 ICLK

0008 8604h MTU3 Timer I/O control register H TIORH 8 8 2, 3 PCLKB 2 ICLK

0008 8605h MTU3 Timer I/O control register L TIORL 8 8 2, 3 PCLKB 2 ICLK

0008 8606h MTU4 Timer I/O control register H TIORH 8 8 2, 3 PCLKB 2 ICLK

0008 8607h MTU4 Timer I/O control register L TIORL 8 8 2, 3 PCLKB 2 ICLK

0008 8608h MTU3 Timer interrupt enable register TIER 8 8 2, 3 PCLKB 2 ICLK

0008 8609h MTU4 Timer interrupt enable register TIER 8 8 2, 3 PCLKB 2 ICLK

0008 860Ah MTU Timer output master enable register TOER 8 8 2, 3 PCLKB 2 ICLK

0008 860Dh MTU Timer gate control register TGCR 8 8 2, 3 PCLKB 2 ICLK

0008 860Eh MTU Timer output control register 1 TOCR1 8 8 2, 3 PCLKB 2 ICLK

0008 860Fh MTU Timer output control register 2 TOCR2 8 8 2, 3 PCLKB 2 ICLK

0008 8610h MTU3 Timer counter TCNT 16 16 2, 3 PCLKB 2 ICLK

0008 8612h MTU4 Timer counter TCNT 16 16 2, 3 PCLKB 2 ICLK

0008 8614h MTU Timer cycle data register TCDR 16 16 2, 3 PCLKB 2 ICLK

0008 8616h MTU Timer dead time data register TDDR 16 16 2, 3 PCLKB 2 ICLK

0008 8618h MTU3 Timer general register A TGRA 16 16 2, 3 PCLKB 2 ICLK

0008 861Ah MTU3 Timer general register B TGRB 16 16 2, 3 PCLKB 2 ICLK

0008 861Ch MTU4 Timer general register A TGRA 16 16 2, 3 PCLKB 2 ICLK

0008 861Eh MTU4 Timer general register B TGRB 16 16 2, 3 PCLKB 2 ICLK

0008 8620h MTU Timer subcounter TCNTS 16 16 2, 3 PCLKB 2 ICLK

0008 8622h MTU Timer cycle buffer register TCBR 16 16 2, 3 PCLKB 2 ICLK

0008 8624h MTU3 Timer general register C TGRC 16 16 2, 3 PCLKB 2 ICLK

0008 8626h MTU3 Timer general register D TGRD 16 16 2, 3 PCLKB 2 ICLK

0008 8628h MTU4 Timer general register C TGRC 16 16 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (21/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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0008 C178h MPC P70 pin function control register P70PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C179h MPC P71 pin function control register P71PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C17Ah MPC P72 pin function control register P72PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C17Bh MPC P73 pin function control register P73PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C17Ch MPC P74 pin function control register P74PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C17Dh MPC P75 pin function control register P75PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C17Eh MPC P76 pin function control register P76PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C17Fh MPC P77 pin function control register P77PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C180h MPC P80 pin function control register P80PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C181h MPC P81 pin function control register P81PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C182h MPC P82 pin function control register P82PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C183h MPC P83 pin function control register P83PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C186h MPC P86 pin function control register P86PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C187h MPC P87 pin function control register P87PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C188h MPC P90 pin function control register P90PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C189h MPC P91 pin function control register P91PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C18Ah MPC P92 pin function control register P92PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C18Bh MPC P93 pin function control register P93PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C190h MPC PA0 pin function control register PA0PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C191h MPC PA1 pin function control register PA1PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C192h MPC PA2 pin function control register PA2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C193h MPC PA3 pin function control register PA3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C194h MPC PA4 pin function control register PA4PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C195h MPC PA5 pin function control register PA5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C196h MPC PA6 pin function control register PA6PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C197h MPC PA7 pin function control register PA7PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C198h MPC PB0 pin function control register PB0PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C199h MPC PB1 pin function control register PB1PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C19Ah MPC PB2 pin function control register PB2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C19Bh MPC PB3 pin function control register PB3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C19Ch MPC PB4 pin function control register PB4PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C19Dh MPC PB5 pin function control register PB5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C19Eh MPC PB6 pin function control register PB6PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C19Fh MPC PB7 pin function control register PB7PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A0h MPC PC0 pin function control register PC0PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A1h MPC PC1 pin function control register PC1PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A2h MPC PC2 pin function control register PC2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A3h MPC PC3 pin function control register PC3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A4h MPC PC4 pin function control register PC4PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A5h MPC PC5 pin function control register PC5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A6h MPC PC6 pin function control register PC6PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A7h MPC PC7 pin function control register PC7PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A8h MPC PD0 pin function control register PD0PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A9h MPC PD1 pin function control register PD1PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1AAh MPC PD2 pin function control register PD2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1ABh MPC PD3 pin function control register PD3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1ACh MPC PD4 pin function control register PD4PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1ADh MPC PD5 pin function control register PD5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1AEh MPC PD6 pin function control register PD6PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1AFh MPC PD7 pin function control register PD7PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B0h MPC PE0 pin function control register PE0PFS 8 8 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (33/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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0008 C344h ICU Group 1 interrupt enable register GEN01 32 32 1 to 2PCLKB 2 ICLK ICUb

0008 C348h ICU Group 2 interrupt enable register GEN02 32 32 1 to 2PCLKB 2 ICLK

0008 C34Ch ICU Group 3 interrupt enable register GEN03 32 32 1 to 2PCLKB 2 ICLK

0008 C350h ICU Group 4 interrupt enable register GEN04 32 32 1 to 2PCLKB 2 ICLK

0008 C354h ICU Group 5 interrupt enable register GEN05 32 32 1 to 2PCLKB 2 ICLK

0008 C358h ICU Group 6 interrupt enable register GEN06 32 32 1 to 2PCLKB 2 ICLK

0008 C370h ICU Group 12 interrupt enable register GEN12 32 32 1 to 2PCLKB 2 ICLK

0008 C380h ICU Group 0 interrupt clear register GCR00 32 32 1 to 2PCLKB 2 ICLK

0008 C384h ICU Group 1 interrupt clear register GCR01 32 32 1 to 2PCLKB 2 ICLK

0008 C388h ICU Group 2 interrupt clear register GCR02 32 32 1 to 2PCLKB 2 ICLK

0008 C38Ch ICU Group 3 interrupt clear register GCR03 32 32 1 to 2PCLKB 2 ICLK

0008 C390h ICU Group 4 interrupt clear register GCR04 32 32 1 to 2PCLKB 2 ICLK

0008 C394h ICU Group 5 interrupt clear register GCR05 32 32 1 to 2PCLKB 2 ICLK

0008 C398h ICU Group 6 interrupt clear register GCR06 32 32 1 to 2PCLKB 2 ICLK

0008 C3C0h ICU Unit select register SEL 32 32 1 to 2PCLKB 2 ICLK

0008 C400h RTC 64-Hz counter R64CNT 8 8 2, 3 PCLKB 2 ICLK RTCa

0008 C402h RTC Second counter RSECCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C404h RTC Minute counter RMINCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C406h RTC Hour counter RHRCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C408h RTC Day-of-week counter RWKCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C40Ah RTC Date counter RDAYCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C40Ch RTC Month counter RMONCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C40Eh RTC Year counter RYRCNT 16 16 2, 3 PCLKB 2 ICLK

0008 C410h RTC Second alarm register RSECAR 8 8 2, 3 PCLKB 2 ICLK

0008 C412h RTC Minute alarm register RMINAR 8 8 2, 3 PCLKB 2 ICLK

0008 C414h RTC Hour alarm register RHRAR 8 8 2, 3 PCLKB 2 ICLK

0008 C416h RTC Day-of-week alarm register RWKAR 8 8 2, 3 PCLKB 2 ICLK

0008 C418h RTC Date alarm register RDAYAR 8 8 2, 3 PCLKB 2 ICLK

0008 C41Ah RTC Month alarm register RMONAR 8 8 2, 3 PCLKB 2 ICLK

0008 C41Ch RTC Year alarm register RYRAR 16 16 2, 3 PCLKB 2 ICLK

0008 C41Eh RTC Year alarm enable register RYRAREN 8 8 2, 3 PCLKB 2 ICLK

0008 C422h RTC RTC control register 1 RCR1 8 8 2, 3 PCLKB 2 ICLK

0008 C424h RTC RTC control register 2 RCR2 8 8 2, 3 PCLKB 2 ICLK

0008 C426h RTC RTC control register 3 RCR3 8 8 2, 3 PCLKB 2 ICLK

0008 C428h RTC RTC control register 4 RCR4 8 8 2, 3 PCLKB 2 ICLK

0008 C42Ah RTC Frequency register H RFRH 16 16 2, 3 PCLKB 2 ICLK

0008 C42Ch RTC Frequency register L RFRL 16 16 2, 3 PCLKB 2 ICLK

0008 C42Eh RTC Time error adjustment register RADJ 8 8 2, 3 PCLKB 2 ICLK

0008 C440h RTC Time capture control register 0 RTCCR0 8 8 2, 3 PCLKB 2 ICLK

0008 C442h RTC Time capture control register 1 RTCCR1 8 8 2, 3 PCLKB 2 ICLK

0008 C444h RTC Time capture control register 2 RTCCR2 8 8 2, 3 PCLKB 2 ICLK

0008 C452h RTC Second capture register 0 RSECCP0 8 8 2, 3 PCLKB 2 ICLK

0008 C454h RTC Minute capture register 0 RMINCP0 8 8 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (35/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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0008 C456h RTC Hour capture register 0 RHRCP0 8 8 2, 3 PCLKB 2 ICLK RTCa

0008 C45Ah RTC Date capture register 0 RDAYCP0 8 8 2, 3 PCLKB 2 ICLK

0008 C45Ch RTC Month capture register 0 RMONCP0 8 8 2, 3 PCLKB 2 ICLK

0008 C462h RTC Second capture register 1 RSECCP1 8 8 2, 3 PCLKB 2 ICLK

0008 C464h RTC Minute capture register 1 RMINCP1 8 8 2, 3 PCLKB 2 ICLK

0008 C466h RTC Hour capture register 1 RHRCP1 8 8 2, 3 PCLKB 2 ICLK

0008 C46Ah RTC Date capture register 1 RDAYCP1 8 8 2, 3 PCLKB 2 ICLK

0008 C46Ch RTC Month capture register 1 RMONCP1 8 8 2, 3 PCLKB 2 ICLK

0008 C472h RTC Second capture register 2 RSECCP2 8 8 2, 3 PCLKB 2 ICLK

0008 C474h RTC Minute capture register 2 RMINCP2 8 8 2, 3 PCLKB 2 ICLK

0008 C476h RTC Hour capture register 2 RHRCP2 8 8 2, 3 PCLKB 2 ICLK

0008 C47Ah RTC Date capture register 2 RDAYCP2 8 8 2, 3 PCLKB 2 ICLK

0008 C47Ch RTC Month capture register 2 RMONCP2 8 8 2, 3 PCLKB 2 ICLK

0008 C500h TEMPS Temperature sensor control register TSCR 8 8 2, 3 PCLKB 2 ICLK Temperature 
Sensor

0008 C880h SYSTEM Counter-clock extension register 1 SCK1 8 8 2, 3 PCLKB 2 ICLK MCK

0008 C890h SYSTEM Counter-clock extension register 2 SCK2 8 8 2, 3 PCLKB 2 ICLK

0009 0200h 
to 0009 
03FFh

CAN0 Mailbox registers 0 to 31 MB0 to 31 128 8, 16, 32 2, 3 PCLKB 2 ICLK CAN

0009 0400h 
to 0009 
041Fh

CAN0 Mask registerer 0 to 7 MKR0 to 7 32 8, 16, 32 2, 3 PCLKB 2 ICLK

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

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

0009 0428h CAN0 Mask invalid register MKIVLR 32 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 042Ch CAN0 Mailbox interrupt enable register MIER 32 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 0820h 
to 0009 
083Fh

CAN0 Message control registers 0 to 31 MCTL0 to 31 8 8 2, 3 PCLKB 2 ICLK

0009 0840h CAN0 Control register CTLR 16 8, 16 2, 3 PCLKB 2 ICLK

0009 0842h CAN0 Status register STR 16 8, 16 2, 3 PCLKB 2 ICLK

0009 0844h CAN0 Bit configuration register BCR 32 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 0848h CAN0 Receive FIFO control register RFCR 8 8 2, 3 PCLKB 2 ICLK

0009 0849h CAN0 Receive FIFO pointer control register RFPCR 8 8 2, 3 PCLKB 2 ICLK

0009 084Ah CAN0 Transmit FIFO control register TFCR 8 8 2, 3 PCLKB 2 ICLK

0009 084Bh CAN0 Transmit FIFO pointer control register TFPCR 8 8 2, 3 PCLKB 2 ICLK

0009 084Ch CAN0 Error interrupt enable register EIER 8 8 2, 3 PCLKB 2 ICLK

0009 084Dh CAN0 Error interrupt factor judge register EIFR 8 8 2, 3 PCLKB 2 ICLK

0009 084Eh CAN0 Receive error count register RECR 8 8 2, 3 PCLKB 2 ICLK

0009 084Fh CAN0 Transmit error count register TECR 8 8 2, 3 PCLKB 2 ICLK

0009 0850h CAN0 Error code store register ECSR 8 8 2, 3 PCLKB 2 ICLK

0009 0851h CAN0 Channel search support register CSSR 8 8 2, 3 PCLKB 2 ICLK

0009 0852h CAN0 Mailbox search status register MSSR 8 8 2, 3 PCLKB 2 ICLK

0009 0853h CAN0 Mailbox search mode register MSMR 8 8 2, 3 PCLKB 2 ICLK

0009 0854h CAN0 Time stamp register TSR 16 16 2, 3 PCLKB 2 ICLK

0009 0856h CAN0 Acceptance filter support register AFSR 16 16 2, 3 PCLKB 2 ICLK

0009 0858h CAN0 Test control register TCR 8 8 2, 3 PCLKB 2 ICLK

0009 1200h 
to 0009 
13FFh

CAN1 Mailbox registers 0 to 31 MB0 to 31 128 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 1400h 
to 0009 
141Fh

CAN1 Mask register 0 to 7 MKR0 to 7 32 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 1420h CAN1 FIFO received ID compare register 0 FIDCR0 32 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 1424h CAN1 FIFO received ID compare register 1 FIDCR1 32 8, 16, 32 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (36/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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000A 0000h USB0 System configuration control register SYSCFG 16 16 3 to 4 PCLKB 2, 3 ICLK USBa

000A 0004h USB0 System configuration status register 0 SYSSTS0 16 16 9 PCLKB or 
more

Rounded up 
to the 

nearest 
integer 

greater than 
1 + 9/

(frequency 
ratio of 
ICLK/

PCLKB)*6

000A 0008h USB0 Device state control register 0 DVSTCTR0 16 16 9 PCLKB or 
more

Rounded up 
to the 

nearest 
integer 

greater than 
1 + 9/

(frequency 
ratio of 
ICLK/

PCLKB)*6

000A 0014h USB0 CFIFO port register CFIFO 16 8, 16 3 to 4 PCLKB 2, 3 ICLK

000A 0018h USB0 D0FIFO port register D0FIFO 16 8, 16 3 to 4 PCLKB 2, 3 ICLK

000A 001Ch USB0 D1FIFO port register D1FIFO 16 8, 16 3 to 4 PCLKB 2, 3 ICLK

000A 0020h USB0 CFIFO port select register CFIFOSEL 16 16 3 to 4 PCLKB 2, 3 ICLK

000A 0022h USB0 CFIFO port control register CFIFOCTR 16 16 3 to 4 PCLKB 2, 3 ICLK

000A 0028h USB0 D0FIFO port select register D0FIFOSEL 16 16 3 to 4 PCLKB 2, 3 ICLK

000A 002Ah USB0 D0FIFO port control register D0FIFOCTR 16 16 3 to 4 PCLKB 2, 3 ICLK

000A 002Ch USB0 D1FIFO port select register D1FIFOSEL 16 16 3 to 4 PCLKB 2, 3 ICLK

000A 002Eh USB0 D1FIFO port control register D1FIFOCTR 16 16 3 to 4 PCLKB 2, 3 ICLK

000A 0030h USB0 Interrupt enable register 0 INTENB0 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0032h USB0 Interrupt enable register 1 INTENB1 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0036h USB0 BRDY interrupt enable register BRDYENB 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0038h USB0 NRDY interrupt enable register NRDYENB 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) (38/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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5.3.7 Timing of On-Chip Peripheral Modules

Note 1. tPcyc: PCLK cycle

Table 5.19 Timing of On-Chip Peripheral Modules (1)
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. Max. Unit*1 Test 
Conditions

I/O ports Input data pulse width tPRW 1.5 — tPcyc Figure 5.34

MTU/TPU Input capture input pulse 
width

Single-edge 
setting

tTICW 1.5 — tPcyc Figure 5.35

Both-edge 
setting

2.5 —

Timer clock pulse width Single-edge 
setting

tTCKWH, 
tTCKWL

1.5 — tPcyc Figure 5.36

Both-edge 
setting

2.5 —

Phase counting 
mode

2.5 —

POE POE# input pulse width tPOEW 1.5 — tPcyc Figure 5.37

8-bit timer Timer clock pulse width Single-edge 
setting

tTMCWH, 
tTMCWL

1.5 — tPcyc Figure 5.38

Both-edge 
setting

2.5 —

SCI Input clock cycle Asynchronous tScyc 4 — tPcyc Figure 5.39

Clock 
synchronous

6 —

Input clock pulse width tSCKW 0.4 0.6 tScyc

Input clock rise time tSCKr — 20 ns

Input clock fall time tSCKf — 20 ns

Output clock cycle Asynchronous tScyc 16 — tPcyc

Clock 
synchronous

4 —

Output clock pulse width tSCKW 0.4 0.6 tScyc

Output clock rise time tSCKr — 20 ns

Output clock fall time tSCKf — 20 ns

Transmit data delay time Clock 
synchronous

tTXD — 40 ns Figure 5.40

Receive data setup time Clock 
synchronous

tRXS 40 — ns

Receive data hold time Clock 
synchronous

tRXH 40 — ns

A/D
converter

10-bit A/D converter trigger input pulse width tTRGW 1.5 — tPcyc Figure 5.41

12-bit A/D converter trigger input pulse width 1.5 —
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Figure 5.72 Boundary Scan Input/Output Timing
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Appendix 1. Package Dimensions
Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas 

Electronics Corporation website.

Figure A 177-pin TFLGA (PTLG0177KA-A)
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Figure B 176-pin LFBGA (PLBG0176GA-A)
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