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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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Timers 8-bit timers (TMRb) • (8 bits × 2 channels) × 2 units
• Select from among seven internal clock signals (PCLKB/1, PCLKB/2, PCLKB/8, 

PCLKB/32, PCLKB/64, PCLKB/1024, PCLKB/8192) and one external clock signal
• Capable of output of pulse trains with desired duty cycles or of PWM signals
• The 2 channels of each unit can be cascaded to create a 16-bit timer
• Generation of triggers for A/D converter conversion
• Capable of generating baud-rate clocks for SCI5, SCI6, and SCI12
• Event linking by the ELC

Compare match timer 
(CMT)

• (16 bits × 2 channels) × 2 units
• Select from among four internal clock signals (PCLKB/8, PCLKB/32, PCLKB/128, 

PCLKB/512)
• Event linking by the ELC

Compare match timer W 
(CMTW)

• (32 bits × 1 channel) × 2 units
• Compare-match, input-capture input, and output-comparison output are available.
• Select from among four internal clock signals (PCLKB/8, PCLKB/32, PCLKB/128, 

PCLKB/512)
• Interrupt requests can be output in response to compare-match, input-capture, and 

output-comparison events.
• Event linking by the ELC

Realtime clock (RTCd)*4 • Clock sources: Main clock, sub clock
• Selection of the 32-bit binary count in time count/second unit possible
• Clock and calendar functions
• Interrupt sources: Alarm interrupt, periodic interrupt, and carry interrupt
• Battery backup operation
• Time-capture facility for three values
• Event linking by the ELC

Watchdog timer (WDTA) • 14 bits × 1 channel
• Select from among 6 counter-input clock signals (PCLKB/4, PCLKB/64, PCLKB/128, 

PCLKB/512, PCLKB/2048, PCLKB/8192)
Independent watchdog 
timer (IWDTa)

• 14 bits × 1 channel
• Counter-input clock: IWDT-dedicated on-chip oscillator
• Dedicated clock/1, dedicated clock/16, dedicated clock/32, dedicated clock/64, 

dedicated clock/128, dedicated clock/256
• Window function: The positions where the window starts and ends are specifiable (the 

window defines the timing with which refreshing is enabled and disabled).
• Event linking by the ELC

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

DMA controller for 
Ethernet controller 
(EDMACa)

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

USB 2.0 FS host/
function module (USBb)

• Includes a UDC (USB Device Controller) and transceiver for USB 2.0 FS
• One port
• Compliance with the USB 2.0 specification
• Transfer rate: Full speed (12 Mbps), low speed (1.5 Mbps) (host only)
• Both self-power mode and bus power are supported
• OTG (On the Go) operation is possible (low-speed is not supported)
• Incorporates 2 Kbytes of RAM as a transfer buffer
• External pull-up and pull-down resistors are not required

Table 1.1 Outline of Specifications (5/9)
Classification Module/Function Description
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Table 1.2 Code Flash Memory Capacity and Comparison of Functions for Different Packages (1/2)

Functions

Products Products with 1 Mbyte of 
code flash memory or less

Products with at least 1.5 Mbytes of code 
flash memory

Package 145 Pins, 
144 Pins 100 Pins 177 Pins, 

176 Pins
145 Pins, 
144 Pins 100 Pins

Code Flash 
Memory

Code Flash Memory Capacity 512 Kbytes/768 Kbytes
/1 Mbyte 1.5 Mbytes/2 Mbytes

Dual bank function Not available Available

BGO function Not available Available

Data Flash Memory Not available 32 Kbytes

RAM 256 Kbytes 640 Kbytes
(256 Kbytes + 384 Kbytes of expansion RAM)

External bus External bus width 16/8 bits 32/16/8 bits 16/8 bits

SDRAM area controller Available Not available Available Not available

DMA DMA controller Ch. 0 to 7

Data transfer controller Available

EXDMA controller Ch. 0 and 1

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

Multi-function timer pulse unit 3 Ch. 0 to 8

Port output enable 3 Available

Programmable pulse generator Ch. 0 and 1

8-bit timers Ch. 0 to 3

Compare match timer Ch. 0 to 3

Compare match timer W Ch. 0 and 1

Realtime clock Available

Watchdog timer Available

Independent watchdog timer Available

Communication 
function

Ethernet controller Ch. 0 (only for RX65N group)

DMA Controller for the Ethernet 
Controller

Ch. 0 (only for RX65N group)

USB 2.0 FS host/function module Ch. 0

Serial communications interfaces 
(SCIg)

Ch. 0 to 9 Ch. 0 to 3, 5, 
6, 8 and 9

Ch. 0 to 9 Ch. 0 to 3, 5, 
6, 8 and 9

Serial communications interfaces 
(SCIh)

Ch. 12

Serial communications interfaces 
(SCIi)

Ch. 10 and 11

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

Serial peripheral interface Ch. 0 to 2

CAN module Ch. 0 and 1

Quad serial peripheral interface Ch. 0

SD host interface Available

SD slave interface Available

MMC host interface Available

Parallel data capture unit Available Not available Available Not available

Graphics Graphic-LCD controller Not available Available

2D drawing engine Not available Available
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RX65N
(G ver-
sion)

R5F565N7AGFB PLQP0144KA-B 768 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +105

R5F565N7BGFB PLQP0144KA-B 768 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +105

R5F565N7EGFB PLQP0144KA-B 768 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +105

R5F565N7FGFB PLQP0144KA-B 768 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +105

R5F565N4AGFB PLQP0144KA-B 512 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +105

R5F565N4BGFB PLQP0144KA-B 512 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +105

R5F565N4EGFB PLQP0144KA-B 512 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +105

R5F565N4FGFB PLQP0144KA-B 512 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +105

R5F565NEDGFP PLQP0100KB-B 2 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F565NEHGFP PLQP0100KB-B 2 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F565NCDGFP PLQP0100KB-B 1.5 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F565NCHGFP PLQP0100KB-B 1.5 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F565N9AGFP PLQP0100KB-B 1 M 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +105

R5F565N9BGFP PLQP0100KB-B 1 M 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +105

R5F565N9EGFP PLQP0100KB-B 1 M 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +105

R5F565N9FGFP PLQP0100KB-B 1 M 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +105

R5F565N7AGFP PLQP0100KB-B 768 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +105

R5F565N7BGFP PLQP0100KB-B 768 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +105

R5F565N7EGFP PLQP0100KB-B 768 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +105

R5F565N7FGFP PLQP0100KB-B 768 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +105

R5F565N4AGFP PLQP0100KB-B 512 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +105

R5F565N4BGFP PLQP0100KB-B 512 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +105

R5F565N4EGFP PLQP0100KB-B 512 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +105

R5F565N4FGFP PLQP0100KB-B 512 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +105

Table 1.3 List of Products (4/8)

Group Part No. Package

Code 
Flash 
Memory 
Capacity 
(byte(s))

RAM 
Capacity 
(byte(s))

Data 
Flash 
Memory 
Capacity 
(byte(s))

Operating 
Frequency 
(Max.)

Encryption 
Module SDHI/SDSI Dual bank

Operating 
temperat
ure (°C)
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Ethernet controller REF50CK0 Input 50-MHz reference clocks. These pins input reference signals for 
transmission/reception timings in RMII mode.

RMII0_CRS_DV Input Indicate that there are carrier detection signals and valid 
receive data on RMII0_RXD1 and RMII0_RXD0 in RMII mode.

RMII0_TXD0, RMII0_TXD1 Output 2-bit transmit data in RMII mode

RMII0_RXD0, RMII0_RXD1 Input 2-bit receive data in RMII mode

RMII0_TXD_EN Output Output pins for data transmit enable signals in RMII mode

RMII0_RX_ER Input Indicate an error has occurred during reception of data in RMII 
mode.

ET0_CRS Input Carrier detection/data reception enable pins

ET0_RX_DV Input Indicate that there are valid receive data on ET0_ERXD3 to 
ET0_ERXD0.

ET0_EXOUT Output General-purpose external output pins

ET0_LINKSTA Input Input link status from the PHY-LSI.

ET0_ETXD0 to ET0_ETXD3 Output 4 bits of MII transmit data

ET0_ERXD0 to ET0_ERXD3 Input 4 bits of MII receive data

ET0_TX_EN Output Transmit enable pins. Function as signals indicating that 
transmit data is ready on ET0_ETXD3 to ET0_ETXD0.

ET0_TX_ER Output Transmit error pins. Function as signals notifying the PHY-LSI of 
an error during transmission.

ET0_RX_ER Input Receive error pins. Function as signals to recognize an error 
during reception.

ET0_TX_CLK Input Transmit clock pins. These pins input reference signals for 
output timings from ET0_TX_EN, ET0_ETXD3 to ET0_ETXD0, 
and ET0_TX_ER.

ET0_RX_CLK Input Receive clock pins. These pins input reference signals for input 
timings to ET0_RX_DV, ET0_ERXD3 to ET0_ERXD0, and 
ET0_RX_ER.

ET0_COL Input Input collision detection signals.

ET0_WOL Output Receive Magic packets.

ET0_MDC Output Output reference clock signals for information transfer via 
ET0_MDIO.

ET0_MDIO I/O Input or output bidirectional signals for exchange of 
management information between this MCU and the PHY-LSI.

USB 2.0 host/function 
module

VCC_USB Input Power supply pins

VSS_USB Input Ground pins

USB0_DP I/O Input or output USB transceiver D+ data.

USB0_DM I/O Input or output USB transceiver D- data.

USB0_EXICEN Output Connect to the OTG power IC.

USB0_ID Input Connect to the OTG power IC.

USB0_VBUSEN Output USB VBUS power enable pins

USB0_OVRCURA/
USB0_OVRCURB

Input USB overcurrent pins

USB0_VBUS Input USB cable connection/disconnection detection input pins

CAN module CRX0, CRX1, CRX1-DS Input Input pins

CTX0, CTX1 Output Output pins

Table 1.4 Pin Functions (5/8)

Classifications Pin Name I/O Description
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92 VSS

93 P73 CS3# PO16 ET0_WOL LCD_EX
TCLK-A

94 PB7 A15 MTIOC3B/
TIOCB5/PO31

ET0_CRS/
RMII0_CRS_DV/
TXD9/SMOSI9/
SSDA9/
SMOSI11/
SSDA11/TXD11

SDSI_D1-B

95 PB6 A14 MTIOC3D/
TIOCA5/PO30

ET0_ETXD1/
RMII0_TXD1/
RXD9/SMISO9/
SSCL9/
SMISO11/
SSCL11/RXD11

SDSI_D0-B

96 PB5 A13 MTIOC2A/
MTIOC1B/
TIOCB4/
TMRI1/PO29/
POE4#

ET0_ETXD0/
RMII0_TXD0/
SCK9/SCK11

SDSI_CLK-B LCD_CL
K-B

97 PB4 A12 TIOCA4/PO28 ET0_TX_EN/
RMII0_TXD_EN/
CTS9#/RTS9#/
SS9#/SS11#/
CTS11#/RTS11#

SDSI_CMD-B LCD_TC
ON0-B

98 PB3 A11 MTIOC0A/
MTIOC4A/
TIOCD3/
TCLKD/TMO0/
PO27/POE11#

ET0_RX_ER/
RMII0_RX_ER/
SCK4/SCK6

SDSI_D3-B LCD_TC
ON1-B

99 PB2 A10 TIOCC3/
TCLKC/PO26

ET0_RX_CLK/
REF50CK0/
CTS4#/RTS4#/
SS4#/CTS6#/
RTS6#/SS6#

SDSI_D2-B LCD_TC
ON2-B

100 PB1 A9 MTIOC0C/
MTIOC4C/
TIOCB3/
TMCI0/PO25

ET0_ERXD0/
RMII0_RXD0/
TXD4/SMOSI4/
SSDA4/TXD6/
SMOSI6/SSDA6

LCD_TC
ON3-B

IRQ4-DS

101 P72 A19/CS2# ET0_MDC LCD_DA
TA23-A

102 P71 A18/CS1# ET0_MDIO

103 VCC

104 PB0 A8 MTIC5W/
TIOCA3/PO24

ET0_ERXD1/
RMII0_RXD1/
RXD4/SMISO4/
SSCL4/RXD6/
SMISO6/SSCL6

LCD_DA
TA0-B

IRQ12

105 VSS

106 PA7 A7 TIOCB2/PO23 ET0_WOL/
MISOA-B

LCD_DA
TA1-B

107 PA6 A6 MTIC5V/
MTCLKB/
TIOCA2/
TMCI3/PO22/
POE10#

ET0_EXOUT/
CTS5#/RTS5#/
SS5#/MOSIA-B

LCD_DA
TA2-B

108 PA5 A5 MTIOC6B/
TIOCB1/PO21

ET0_LINKSTA/
RSPCKA-B

LCD_DA
TA3-B

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (5/8)
Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

GLCDC Interrupt
A/D
D/A

176-Pin 
LFQFP

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

(ETHERC, SCI, 
RSPI, RIIC, 
CAN, USB)

(QSPI, SDHI, SDSI, 
MMCIF, PDC)
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Note 1. These pins are only enabled for products with 2 or 1.5 Mbytes of code flash memory.
Note 2. P53 is multiplexed with the BCLK pin function, so cannot be used as an I/O port pin when the external bus is enabled.

J6 VCC_USB

J7 P50 WR0#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A

J8 PC4 A20/CS3# MTIOC3D/
MTCLKC/
TMCI1/PO25/
POE0#

ET0_TX_CLK/
SCK5/CTS8#/
RTS8#/SS8#/
SS10#/CTS10#/
RTS10#/SSLA0-
A

J9 PC0 A16 MTIOC3C/
TCLKC/PO17

ET0_ERXD3/
CTS5#/RTS5#/
SS5#/SSLA1-A

IRQ14

J10 PC1 A17 MTIOC3A/
TCLKD/PO18

ET0_ERXD2/
SCK5/SSLA2-A

IRQ12

K1 P23 EDACK0 MTIOC3D/
MTCLKD/
TIOCD3/PO3

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

K2 P22 EDREQ0 MTIOC3B/
MTCLKC/
TIOCC3/
TMO0/PO2

SCK0/
USB0_OVRCUR
B

K3 P20 MTIOC1A/
TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/
SSDA0/SDA1*1/
USB0_ID

IRQ8

K4 P14 MTIOC3A/
MTCLKA/
TIOCB5/
TCLKA/TMRI2/
PO15

CTS1#/RTS1#/
SS1#/CTX1/
USB0_OVRCUR
A

IRQ4

K5 USB0_DM

K6 USB0_DP

K7 P51 WR1#/
BC1#/
WAIT#

SCK2/SSLB2-A

K8 PC5 D3[A3/D3]*1/
A21/CS2#/
WAIT#

MTIOC3B/
MTCLKD/
TMRI2/PO29

ET0_ETXD2/
SCK8/SCK10/
RSPCKA-A

K9 PC3 A19 MTIOC4D/
TCLKB/PO24

ET0_TX_ER/
TXD5/SMOSI5/
SSDA5

K10 PC2 A18 MTIOC4B/
TCLKA/PO21

ET0_RX_DV/
RXD5/SMISO5/
SSCL5/SSLA3-A

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

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

GLCDC Interrupt
A/D
D/A

100-Pin 
TFLGA

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

(ETHERC, SCI, 
RSPI, RIIC, 
CAN, USB)

(QSPI, SDHI, SDSI, 
MMCIF, PDC)
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RX65N Group, RX651 Group 4. I/O Registers

0008 8208h TMR0 Timer Counter TCNT 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8208h TMR01 Timer Counter TCNT 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8209h TMR1 Timer Counter TCNT 8 8 2, 3 PCLKB 2 ICLK TMR

0008 820Ah TMR0 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 820Ah TMR01 Timer Counter Control Register TCCR 16 16 2, 3 PCLKB 2 ICLK TMR

0008 820Bh TMR1 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 820Ch TMR0 Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 820Dh TMR1 Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8210h TMR2 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8211h TMR3 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8212h TMR2 Timer Control/Status Register TCSR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8213h TMR3 Timer Control/Status Register TCSR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8214h TMR2 Time Constant Register A TCORA 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8214h TMR23 Time Constant Register A TCORA 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8215h TMR3 Time Constant Register A TCORA 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8216h TMR2 Time Constant Register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8216h TMR23 Time Constant Register B TCORB 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8217h TMR3 Time Constant Register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8218h TMR2 Timer Counter TCNT 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8218h TMR23 Timer Counter TCNT 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8219h TMR3 Timer Counter TCNT 8 8 2, 3 PCLKB 2 ICLK TMR

0008 821Ah TMR2 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 821Ah TMR23 Timer Counter Control Register TCCR 16 16 2, 3 PCLKB 2 ICLK TMR

0008 821Bh TMR3 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 821Ch TMR2 Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 821Dh TMR3 Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8280h CRC CRC Control Register CRCCR 8 8 2, 3 PCLKB 2 ICLK CRCA

0008 8284h CRC CRC Data Input Register CRCDIR 32 8, 32 2, 3 PCLKB 2 ICLK CRCA

0008 8288h CRC CRC Data Output Register CRCDOR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CRCA

0008 8300h RIIC0 I2C-bus Control Register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8301h RIIC0 I2C-bus Control Register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8302h RIIC0 I2C-bus Mode Register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8303h RIIC0 I2C-bus Mode Register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8304h RIIC0 I2C-bus Mode Register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8305h RIIC0 I2C-bus Function Enable Register ICFER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8306h RIIC0 I2C-bus Status Enable Register ICSER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8307h RIIC0 I2C-bus Interrupt Enable Register ICIER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8308h RIIC0 I2C-bus Status Register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8309h RIIC0 I2C-bus Status Register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Ah RIIC0 Slave Address Register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Bh RIIC0 Slave Address Register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Ch RIIC0 Slave Address Register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Dh RIIC0 Slave Address Register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Eh RIIC0 Slave Address Register L2 SARL2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Fh RIIC0 Slave Address Register U2 SARU2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8310h RIIC0 I2C-bus Bit Rate Low-Level Register ICBRL 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8311h RIIC0 I2C-bus Bit Rate High-Level Register ICBRH 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8312h RIIC0 I2C-bus Transmit Data Register ICDRT 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8313h RIIC0 I2C-bus Receive Data Register ICDRR 8 8 2, 3 PCLKB 2 ICLK RIICa
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0008 B114h ELC Event Link Setting Register 19 ELSR19 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B115h ELC Event Link Setting Register 20 ELSR20 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B116h ELC Event Link Setting Register 21 ELSR21 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B117h ELC Event Link Setting Register 22 ELSR22 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B118h ELC Event Link Setting Register 23 ELSR23 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B119h ELC Event Link Setting Register 24 ELSR24 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B11Ah ELC Event Link Setting Register 25 ELSR25 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B11Bh ELC Event Link Setting Register 26 ELSR26 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B11Ch ELC Event Link Setting Register 27 ELSR27 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B11Dh ELC Event Link Setting Register 28 ELSR28 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B11Fh ELC Event Link Option Setting Register A ELOPA 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B120h ELC Event Link Option Setting Register B ELOPB 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B121h ELC Event Link Option Setting Register C ELOPC 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B122h ELC Event Link Option Setting Register D ELOPD 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B123h ELC Port Group Setting Register 1 PGR1 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B124h ELC Port Group Setting Register 2 PGR2 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B125h ELC Port Group Control Register 1 PGC1 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B126h ELC Port Group Control Register 2 PGC2 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B127h ELC Port Buffer Register 1 PDBF1 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B128h ELC Port Buffer Register 2 PDBF2 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B129h ELC Event Link Port Setting Register 0 PEL0 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B12Ah ELC Event Link Port Setting Register 1 PEL1 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B12Bh ELC Event Link Port Setting Register 2 PEL2 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B12Ch ELC Event Link Port Setting Register 3 PEL3 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B12Dh ELC Event Link Software Event Generation Register ELSEGR 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B131h ELC Event Link Setting Register 33 ELSR33 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B133h ELC Event Link Setting Register 35 ELSR35 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B134h ELC Event Link Setting Register 36 ELSR36 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B135h ELC Event Link Setting Register 37 ELSR37 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B136h ELC Event Link Setting Register 38 ELSR38 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B13Dh ELC Event Link Setting Register 45 ELSR45 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B13Fh ELC Event Link Option Setting Register F ELOPF 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B141h ELC Event Link Option Setting Register H ELOPH 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B300h SCI12 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B301h SCI12 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B302h SCI12 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B303h SCI12 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B304h SCI12 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B305h SCI12 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B306h SMCI12 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B307h SCI12 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B308h SCI12 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B309h SCI12 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B30Ah SCI12 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B30Bh SCI12 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B30Ch SCI12 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B30Dh SCI12 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B30Eh SCI12 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B30Fh SCI12 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B30Eh SCI12 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIh 
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000D 006Ch SCI11 I2C Status Register SISR 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 006Dh SCI11 SPI Mode Register SPMR 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 006Eh SCI11 Transmit Data Register H TDRH 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 006Fh SCI11 Transmit Data Register L TDRL 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 006Eh SCI11 Transmit Data Register HL TDRHL 16 16 5, 6 PCLKA 1 to 3 ICLK SCIi

000D 006Eh SCI11 Transmit FIFO Data Register FTDR.H 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 006Fh SCI11 Transmit FIFO Data Register FTDR.L 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 006Eh SCI11 Transmit FIFO Data Register FTDR 16 16 5, 6 PCLKA 1 to 3 ICLK SCIi

000D 0070h SCI11 Receive Data Register H RDRH 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 0071h SCI11 Receive Data Register L RDRL 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 0070h SCI11 Receive Data Register HL RDRHL 16 16 5, 6 PCLKA 1 to 3 ICLK SCIi

000D 0070h SCI11 Receive FIFO Data Register FRDR.H 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 0071h SCI11 Receive FIFO Data Register FRDR.L 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 0070h SCI11 Receive FIFO Data Register FRDR 16 16 5, 6 PCLKA 1 to 3 ICLK SCIi

000D 0072h SCI11 Modulation Duty Register MDDR 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 0073h SCI11 Data Comparison Control Register DCCR 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 0074h SCI11 FIFO Control Register FCR.H 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 0075h SCI11 FIFO Control Register FCR.L 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 0074h SCI11 FIFO Control Register FCR 16 16 5, 6 PCLKA 1 to 3 ICLK SCIi

000D 0076h SCI11 FIFO Data Count Register FDR.H 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 0077h SCI11 FIFO Data Count Register FDR.L 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 0076h SCI11 FIFO Data Count Register FDR 16 16 5, 6 PCLKA 1 to 3 ICLK SCIi

000D 0078h SCI11 Line Status Register LSR.H 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 0079h SCI11 Line Status Register LSR.L 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 0078h SCI11 Line Status Register LSR 16 16 5, 6 PCLKA 1 to 3 ICLK SCIi

000D 007Ah SCI11 Comparison Data Register CDR.H 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 007Bh SCI11 Comparison Data Register CDR.L 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 007Ah SCI11 Comparison Data Register CDR 16 16 5, 6 PCLKA 1 to 3 ICLK SCIi

000D 007Ch SCI11 Serial Port Register SPTR 8 8 3, 4 PCLKA 1, 2 ICLK SCIi

000D 0100h RSPI0 RSPI Control Register SPCR 8 8 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 0101h RSPI0 RSPI Slave Select Polarity Register SSLP 8 8 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 0102h RSPI0 RSPI Pin Control Register SPPCR 8 8 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 0103h RSPI0 RSPI Status Register SPSR 8 8 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 0104h RSPI0 RSPI Data Register SPDR 32 8, 16, 
32

3, 4 PCLKA 1, 2 ICLK RSPIc

000D 0108h RSPI0 RSPI Sequence Control Register SPSCR 8 8 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 0109h RSPI0 RSPI Sequence Status Register SPSSR 8 8 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 010Ah RSPI0 RSPI Bit Rate Register SPBR 8 8 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 010Bh RSPI0 RSPI Data Control Register SPDCR 8 8 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 010Ch RSPI0 RSPI Clock Delay Register SPCKD 8 8 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 010Dh RSPI0 RSPI Slave Select Negation Delay Register SSLND 8 8 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 010Eh RSPI0 RSPI Next-Access Delay Register SPND 8 8 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 010Fh RSPI0 RSPI Control Register 2 SPCR2 8 8 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 0110h RSPI0 RSPI Command Register 0 SPCMD0 16 16 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 0112h RSPI0 RSPI Command Register 1 SPCMD1 16 16 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 0114h RSPI0 RSPI Command Register 2 SPCMD2 16 16 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 0116h RSPI0 RSPI Command Register 3 SPCMD3 16 16 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 0118h RSPI0 RSPI Command Register 4 SPCMD4 16 16 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 011Ah RSPI0 RSPI Command Register 5 SPCMD5 16 16 3, 4 PCLKA 1, 2 ICLK RSPIc

000D 011Ch RSPI0 RSPI Command Register 6 SPCMD6 16 16 3, 4 PCLKA 1, 2 ICLK RSPIc
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Caution: To protect the LSI’s reliability, the output current values should not exceed the values in this table.
Note 1. This is the value when normal driving ability is set with a pin for which normal driving ability is selectable.
Note 2. This is the value when high driving ability is set with a pin for which normal driving ability is selectable or the value of the pin to 

which high driving ability is fixed.
Note 3. This is the value when high-speed interface high-driving ability is set with a pin for which high-speed interface high-driving ability 

is selectable.

Note: The values are reference values when the 4-layer board is used. Heat resistance depends on the number of layers or size of the 
board. For details, refer to the JEDEC standards.

Table 5.8 Permissible Output Currents
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit

Permissible output low current
(average value per pin)

All output pins*1 Normal drive IOL — — 2.0 mA

All output pins*2 High drive IOL — — 3.8 mA

All output pins*3 High-speed interface 
high-drive

IOL — — 7.5 mA

Permissible output low current
(max. value per pin)

All output pins*1 Normal drive IOL — — 4.0 mA

All output pins*2 High drive IOL — — 7.6 mA

All output pins*3 High-speed interface 
high-drive

IOL — — 15 mA

Permissible output low current (total) Total of all output pins ΣIOL — — 80 mA

Permissible output high current
(average value per pin)

All output pins*1 Normal drive IOH — — –2.0 mA

All output pins*2 High drive IOH — — –3.8 mA

All output pins*3 High-speed interface 
high-drive

IOH — — –7.5 mA

Permissible output high current
(max. value per pin)

All output pins*1 Normal drive IOH — — –4.0 mA

All output pins*2 High drive IOH — — –7.6 mA

All output pins*3 High-speed interface 
high-drive

IOH — — –15 mA

Permissible output high current (total) Total of all output pins ΣIOH — — –80 mA

Table 5.9 Heat Resistance Value (Reference)
Item Package Symbol Max. Unit Test Conditions

Heat resistance 176-pin LFQFP (PLQP0176KB-A) θja 48.0 °C/W JESD51-2 and 
JESD51-7 compliant144-pin LFQFP (PLQP0144KA-B) 50.9

100-pin LFQFP (PLQP0100KB-B) 52.5

177-pin TFLGA (PTLG0177KA-A) 36.3 JESD51-2 and 
JESD51-9 compliant176-pin LFBGA (PLBG0176GA-A) 35.4

145-pin TFLGA (PTLG0145KA-A) 34.6

100-pin TFLGA (PTLG0100JA-A) 34.1

176-pin LFQFP (PLQP0176KB-A) Ψjt 1.0 °C/W JESD51-2 and 
JESD51-7 compliant144-pin LFQFP (PLQP0144KA-B) 1.5

100-pin LFQFP (PLQP0100KB-B) 1.5

177-pin TFLGA (PTLG0177KA-A) 0.3 JESD51-2 and 
JESD51-9 compliant176-pin LFBGA (PLBG0176GA-A) 0.3

145-pin TFLGA (PTLG0145KA-A) 0.4

100-pin TFLGA (PTLG0100JA-A) 0.4
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5.3.2 Clock Timing

Figure 5.3 BCLK Pin and SDCLK Pin Output Timing

Table 5.14 BCLK Pin Output, SDCLK Pin Output Clock Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit Test 
Conditions

BCLK pin output cycle time Other than 100-pin 
package

tBcyc 16.6 — — ns Figure 5.3

100-pin package 33.2 — — ns

BCLK pin output high pulse width tCH 3.3 — — ns

BCLK pin output low pulse width tCL 3.3 — — ns

BCLK pin output rising time tCr — — 5 ns

BCLK pin output falling time tCf — — 5 ns

SDCLK pin output cycle time Other than 100-pin 
package

tBcyc 16.6 — — ns

SDCLK pin output high pulse width tCH 3.3 — — ns

SDCLK pin output low pulse width tCL 3.3 — — ns

SDCLK pin output rising time tCr — — 5 ns

SDCLK pin output falling time tCf — — 5 ns

tCf
tCH

tBcyc, tSDcyc

tCrtCL

BCLK pin output, SDCLK pin output

Test conditions: VOH = VCC × 0.7, VOL = VCC × 0.3, C = 30 pF
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Figure 5.23 SDRAM Space Single Read Bus Timing

tAD2

SDCLK pin

A18 to A0

SDCS#

AP*1

DQMn

D31 to D0

RAS#

CAS#

WE#

CKE

tDQMD

(High)

Row
address Column address

SDRAM command ACT RD PRA

tAD2

tCSD2

tRASD

tAD2

tAD2

tCSD2

tRASD

tAD2

tAD2

tCSD2

tRASD

tAD2

tAD2

tCSD2

tRASD

tWED tWED

tCSD2 tCSD2

tCASD tCASD

tRDS2 tRDH2

PRA
command

Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.
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Figure 5.29 SDRAM Space Self-Refresh Bus Timing

A18 to A0

(RFS)

SDCLK pin

SDCS#

AP*1

DQMn

D31 to D0

RAS#

CAS#

WE#

CKE

(Hi-Z)

tCKED

(High)

tCASDtCASDtCASD

tRASD tRASD tRASD

tCSD2tCSD2tCSD2

t AD2  

t AD2  

(RFA)Ts (RFX) (RFA)

t AD2  

t AD2  

tCSD2 t CSD2tCSD2t CSD2

tRASD tRASD tRASD tRASD

tCASD tCASD tCASD tCASD

tCKED

SDRAM command

t DQMD t DQMD

Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.
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5.3.6 EXDMAC Timing

Figure 5.30 EDREQ0 and EDREQ1 Input Timing

Figure 5.31 EDACK0 and EDACK1 Single-Address Transfer Timing (for a CS Area)

Table 5.25 EXDMAC Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
ICLK = PCLKA = 8 to 120 MHz, PCLKB = BCLK = SDCLK = 8 to 60 MHz, Ta = Topr, 
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF, 
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit Test 
Conditions

EXDMAC EDREQ setup time tEDRQS 13 — ns Figure 5.30

EDREQ hold time tEDRQH 2 — ns

EDACK delay time tEDACD — 13 ns Figure 5.31, 
Figure 5.32

BCLK pin

tEDRQS tEDRQH

EDREQ0,
EDREQ1

EDACK0,
EDACK1

tEDACD

BCLK pin

tEDACD
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Note 1. tPBcyc: PCLKB cycle; tPAcyc: PCLKA cycle
Note 2. When the SEMR.ABCS and SEMR.BGDM bits are set to 1

Table 5.34 SCIg, SCIh, and SCIi Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr, 
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF, 
High-drive output is selected by the driving ability control register.

Item Symbol Min.*1 Max.*1 Unit*1 Test 
Conditions

SCIg, SCIh Input clock cycle Asynchronous tScyc 4 — tPBcyc Figure 5.42

Clock 
synchronous

6 —

Input clock pulse width tSCKW 0.4 0.6 tScyc

Input clock rise time tSCKr — 5 ns

Input clock fall time tSCKf — 5 ns

Output clock cycle Asynchronous*2 tScyc 8 — tPBcyc

Clock 
synchronous

4 —

Output clock pulse width tSCKW 0.4 0.6 tScyc

Output clock rise time tSCKr — 5 ns

Output clock fall time tSCKf — 5 ns

Transmit data delay time Clock 
synchronous

tTXD — 28 ns Figure 5.43

Receive data setup time Clock 
synchronous

tRXS 15 — ns

Receive data hold time Clock 
synchronous

tRXH 5 — ns

SCIi Input clock cycle Asynchronous tScyc 4 — tPAcyc Figure 5.42

Clock 
synchronous

12 —

Input clock pulse width tSCKW 0.4 0.6 tScyc

Input clock rise time tSCKr — 5 ns

Input clock fall time tSCKf — 5 ns

Output clock cycle Asynchronous*2 tScyc 8 — tPAcyc

Clock 
synchronous

8 —

Output clock pulse width tSCKW 0.4 0.6 tScyc

Output clock rise time tSCKr — 5 ns

Output clock fall time tSCKf — 5 ns

Transmit data delay time Master tTXD — 15 ns Figure 5.43

Slave — 28

Receive data setup time Clock 
synchronous

tRXS 20 — ns

Receive data hold time Clock 
synchronous

tRXH 5 —
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Figure 5.49 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)

Figure 5.50 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
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Figure 5.56 Timing with the REF50CK and RMII Signals

Figure 5.57 RMII Transmission Timing

Figure 5.58 RMII Reception Timing (Normal Operation)
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Figure D 145-Pin TFLGA (PTLG0145KA-A)
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RX65N Group, RX651 Group Appendix 1. Package Dimensions

Figure E 144-Pin LFQFP (PLQP0144KA-B)



 

  

Notice
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples.  You are fully responsible for 

the incorporation or any other use of the circuits, software, and information in the design of your product or system.  Renesas Electronics disclaims any and all liability for any losses and damages incurred by 

you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes involving patents, copyrights, or other intellectual property rights of third parties, by or 

arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawing, chart, program, algorithm, application 

examples.  

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.  Renesas Electronics disclaims any and all liability for any losses or damages 

incurred by you or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics products.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality".  The intended applications for each Renesas Electronics product depends on the 

product’s quality grade, as indicated below.

 "Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic 

equipment; and industrial robots etc.

 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

 Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical 

implantations etc.), or may cause serious property damages (space and undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas 

Electronics disclaims any and all liability for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas 

Electronics.

6. When using the Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, "General Notes for Handling and Using Semiconductor Devices" in the 

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat radiation 

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out of the use of Renesas Electronics products beyond such specified 

ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics such as the occurrence of failure at a 

certain rate and malfunctions under certain use conditions.  Further, Renesas Electronics products are not subject to radiation resistance design.  Please ensure to implement safety measures to guard them 

against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of failure or malfunction of Renesas Electronics products, such as safety design for hardware and 

software including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures by your own responsibility as warranty 

for your products/system.  Because the evaluation of microcomputer software alone is very difficult and not practical, please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product.  Please investigate applicable laws and 

regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use Renesas Electronics products in compliance with all 

these applicable laws and regulations.  Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws 

or regulations. You shall not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction, 

such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development, 

design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics 

products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting, 

selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the 

countries asserting jurisdiction over the parties or transactions.

10. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice, 

and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1)  "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

http://www.renesas.com 
Refer to "http://www.renesas.com/" for the latest and detailed information.
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