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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications in outline, and table 1.2 gives a comparison of the functions of products in different 

packages.

Table 1.1 is for products with the greatest number of functions, so numbers of peripheral modules and channels will 

differ in accord with the package. For details, see Table 1.2, Comparison of Functions for Different Packages in the 

RX63N/RX631 Group.

Table 1.1 Outline of Specifications (1/6)

Classification Module/Function Description

CPU CPU  Maximum operating frequency: 100 MHz
 32-bit RX CPU
 Minimum instruction execution time: One instruction per state (cycle of the system clock)
 Address space: 4-Gbyte linear
 Register set of the CPU

General purpose: Sixteen 32-bit registers
Control: Nine 32-bit registers
Accumulator: One 64-bit register

 Basic instructions: 73
 Floating-point instructions: 8
 DSP instructions: 9
 Addressing modes: 10
 Data arrangement

Instructions: Little endian
Data: Selectable as little endian or big endian

 On-chip 32-bit multiplier: 32 x 32  64 bits
 On-chip divider: 32 / 32  32 bits
 Barrel shifter: 32 bits
 Memory protection unit (MPU)

FPU  Single precision (32-bit) floating point
 Data types and floating-point exceptions in conformance with the IEEE754 standard

Memory ROM  Capacity: ROMless, 256 Kbytes, 384 Kbytes, 512 Kbytes, 768 Kbytes, 1 Mbyte, 1.5 
Mbytes, 2 Mbytes

 100 MHz, no-wait access
 On-board programming: Four types
 Off-board programming (parallel programmer mode) (for products with 100 pins or more)

RAM  Capacity: 64 Kbytes, 128 Kbytes, 192 Kbytes, 256 Kbytes
 100 MHz, no-wait access

E2 data flash Capacity: 32 Kbytes
Programming/erasing: 100,000 times

MCU operating modes Single-chip mode, on-chip ROM enabled expansion mode, and on-chip ROM disabled 
expansion mode (software switching)

Clock Clock generation 
circuit

 Main clock oscillator, subclock oscillator, low-speed/high-speed on-chip oscillator, PLL 
frequency synthesizer, and IWDT-dedicated on-chip oscillator

 Main-clock oscillation stoppage detection
 Separate frequency-division and multiplication settings for the system clock (ICLK), 

peripheral module clock (PCLK), FlashIF clock (FCLK) and external bus clock (BCLK)
The CPU and other bus masters run in synchronization with the system clock (ICLK): 
Up to 100 MHz
Peripheral modules run in synchronization with the peripheral module clock (PCLK): 
Up to 50 MHz
Flash IF run in synchronization with the flashIF clock (FCLK): Up to 50 MHz
Devices connected to the external bus run in synchronization with the external bus clock 
(BCLK): Up to 50 MHz

Reset RES# pin reset, power-on reset, voltage-monitoring reset, independent watchdog timer 
reset, watchdog timer reset, deep software standby reset, and software reset

Voltage detection circuit When the voltage on VCC passes the voltage detection level (Vdet), an internal reset or 
internal interrupt is generated.
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Figure 1.5 Pin Assignment (176-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 1.6, List of 
Pin and Pin Functions (176-Pin LQFP).
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Note 3. Enabled only for the ROM capacity: 2 Mbytes/1.5 Mbytes
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Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (1/5)

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)

A1 AVSS0

A2 P07 IRQ15 ADTRG0#

A3 P40 IRQ8-DS AN000

A4 P42 IRQ10-DS AN002

A5 P45 IRQ13-DS AN005

A6 P90 A16 TXD7/SMOSI7/SSDA7 AN014

A7 P92 A18 RXD7/SMISO7/SSCL7 AN016

A8 PD2 D2[A2/D2] MTIOC4D/TIOCA8 MISOC/CRX0 IRQ2 AN010

A9 PD6 D6[A6/D6] MTIC5V/POE1# SSLC2 IRQ6 AN6

A10 VSS

A11 P62 CS2#/RAS#

A12 PE1 D9[A9/D9] MTIOC4C/TIOCD9/
PO18

TXD12/SMOSI12/SSDA12/
TXDX12/SIOX12/SSLB2/
RSPCKB

ANEX1

A13 PE3 D11[A11/D11] MTIOC4B/TIOCB9/
PO26/POE8#

CTS12#/RTS12#/SS12#/
MISOB/ET_ERXD3

AN1

B1 VREFH

B2 AVCC0

B3 P05 IRQ13 DA1

B4 VREFL0

B5 P43 IRQ11-DS AN003

B6 P47 IRQ15-DS AN007

B7 P91 A17 SCK7 AN015

B8 PD0 D0[A0/D0] TIOCA7 IRQ0 AN008

B9 PD4 D4[A4/D4] POE3# SSLC0 IRQ4 AN012

B10 VCC

B11 P61 CS1#/SDCS#

B12 PE2 D10[A10/D10] MTIOC4A/TIOCA9/
PO23

RXD12/SMISO12/SSCL12/
RXDX12/SSLB3/MOSIB

IRQ7-DS AN0

B13 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/
TIOCA10/PO28

SSLB0/ET_ERXD2 AN2

C1 VREFL

C2 P02 TMCI1 SCK6 IRQ10 AN020

C3 VREFH0

C4 P41 IRQ9-DS AN001

C5 P46 IRQ14-DS AN006

C6 VSS

C7 PD1 D1[A1/D1] MTIOC4B/TIOCB7/
TCLKG

MOSIC/CTX0 IRQ1 AN009

C8 PD3 D3[A3/D3] TIOCB8/TCLKH/POE8# RSPCKC IRQ3 AN011

C9 PD7 D7[A7/D7] MTIC5U/POE0# SSLC3 IRQ7 AN7

C10 P63 CS3#/CAS#

C11 PE0 D8[A8/D8] TIOCC9 SCK12/SSLB1 ANEX0

C12 SDCLK P70

C13 VSS

D1 P00 TMRI0 TXD6/SMOSI6/SSDA6 IRQ8 AN018

D2 PF5 IRQ4

D3 P03 IRQ11 DA0

D4 P01 TMCI0 RXD6/SMISO6/SSCL6 IRQ9 AN019
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L3 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#

L4 P24 CS4#/EDREQ1 MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3/USB0_VBUSEN/
PIXCLK

L5 P13 MTIOC0B/TIOCA5/
TMO3/PO13

TXD2/SMOSI2/SSDA2/
SDA0[FM+]

IRQ3 ADTRG#

L6 P56 EDACK1 MTIOC3C/TIOCA1

L7 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3

L8 TRCLK P83 EDACK1 MTIOC4C CTS10#/RTS10#/SS10#/
ET_CRS/RMII_CRS_DV

L9 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
TIOCD6/TCLKF/TMRI2/
PO29

SCK8/RSPCKA/
ET_ETXD2

L10 PC4 A20/CS3# MTIOC3D/MTCLKC/
TIOCC6/TCLKE/TMCI1/
PO25/POE0#

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

L11 PC2 A18 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/
SSLA3/IERXD/ET_RX_DV

L12 P73 CS3# PO16 ET_WOL

L13 VSS

M1 P22 EDREQ0 MTIOC3B/MTCLKC/
TIOCC3/TMO0/PO2

SCK0/USB0_DRPD/PIXD6

M2 P17 MTIOC3A/MTIOC3B/
TIOCB0/TCLKD/TMO1/
PO15/POE8#

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

IRQ7 ADTRG#

M3 P86 TIOCA0 PIXD1

M4 P12 TMCI1 RXD2/SMISO2/SSCL2/
SCL0[FM+]

IRQ2

M5 VCC_USB

M6 VSS_USB

M7 P50 WR0#/WR# TXD2/SMOSI2/SSDA2/
SSLB1

M8 PC6 A22/CS1# MTIOC3C/MTCLKA/
TIOCA6/TMCI2/PO30

RXD8/SMISO8/SSCL8/
MOSIA/ET_ETXD3

IRQ13

M9 TRDATA1 P81 EDACK0 MTIOC3D/PO27 RXD10/SMISO10/SSCL10/
ET_ETXD0/RMII_TXD0

M10 P77 CS7# PO23 TXD11/SMOSI11/SSDA11/
ET_RX_ER/RMII_RX_ER

M11 PC0 A16 MTIOC3C/TCLKC/PO17 CTS5#/RTS5#/SS5#/
SSLA1/SCL3/ET_ERXD3

IRQ14

M12 PC1 A17 MTIOC3A/TCLKD/PO18 SCK5/SSLA2/SDA3/
ET_ERXD2

IRQ12

M13 VCC

N1 P21 MTIOC1B/TIOCA3/
TMCI0/PO1

RXD0/SMISO0/SSCL0/
SCL1/USB0_EXICEN/
PIXD5

IRQ9

N2 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/SSDA0/
SDA1/USB0_ID/PIXD4

IRQ8

N3 P87 TIOCA2 PIXD2

N4 P14 MTIOC3A/MTCLKA/
TIOCB5/TCLKA/TMRI2/
PO15

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

IRQ4

N5 USB0_DM

N6 USB0_DP

Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (4/5)

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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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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64 TRDATA1 P81 EDACK0 MTIOC3D/PO27 RXD10/SMISO10/
SSCL10/ET_ETXD0/
RMII_TXD0

65 TRDATA0 P80 EDREQ0 MTIOC3B/PO26 SCK10/ET_TX_EN/
RMII_TXD_EN

66 PC4 A20/CS3# MTIOC3D/MTCLKC/
TIOCC6/TCLKE/
TMCI1/PO25/POE0#

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

67 PC3 A19 MTIOC4D/TCLKB/
PO24

TXD5/SMOSI5/SSDA5/
IETXD/ET_TX_ER

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

69 P76 CS6# PO22 RXD11/SMISO11/
SSCL11/ET_RX_CLK/
REF50CK

70 PC2 A18 MTIOC4B/TCLKA/
PO21

RXD5/SMISO5/SSCL5/
SSLA3/IERXD/
ET_RX_DV

71 P75 CS5# PO20 SCK11/ET_ERXD0/
RMII_RXD0

72 P74 CS4# PO19 CTS11#/RTS11#/
SS11#/ET_ERXD1/
RMII_RXD1

73 PC1 A17 MTIOC3A/TCLKD/
PO18

SCK5/SSLA2/SDA3/
ET_ERXD2

IRQ12

74 VCC

75 PC0 A16 MTIOC3C/TCLKC/
PO17

CTS5#/RTS5#/SS5#/
SSLA1/SCL3/
ET_ERXD3

IRQ14

76 VSS

77 P73 CS3# PO16 ET_WOL

78 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/SMOSI9/SSDA9/
ET_CRS/
RMII_CRS_DV

79 PB6 A14 MTIOC3D/TIOCA5/
PO30

RXD9/SMISO9/SSCL9/
ET_ETXD1/RMII_TXD1

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

SCK9/ET_ETXD0/
RMII_TXD0

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

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

SCK4/SCK6/
ET_RX_ER/
RMII_RX_ER

83 PB2 A10 TIOCC3/TCLKC/PO26 CTS4#/RTS4#/CTS6#/
RTS6#/SS4#/SS6#/
ET_RX_CLK/REF50CK

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

TXD4/TXD6/SMOSI4/
SMOSI6/SSDA4/
SSDA6/ET_ERXD0/
RMII_RXD0

IRQ4-DS

85 P72 CS2# ET_MDC

86 P71 CS1# ET_MDIO

87 PB0 A8 MTIC5W/TIOCA3/
PO24

RXD4/RXD6/SMISO4/
SMISO6/SSCL4/
SSCL6/RSPCKA/
T_ERXD1/RMII_RXD1

IRQ12

88 PA7 A7 TIOCB2/PO23 MISOA/ET_WOL

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (3/5)

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. Enabled only for the ROM capacity of 768 Kbytes or more
Note 2. 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.

94 VREFL0

95 P40 IRQ8-DS AN000

96 VREFH0

97 AVCC0

98 P07 IRQ15 ADTRG0#

99 AVSS0

100 P05 IRQ13 DA1

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

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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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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3. Address Space

3.1 Address Space

This LSI has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is, 

linear access to an address space of up to 4 Gbytes is possible, and this contains both program and data areas.

Figure 3.1 shows the memory maps in the respective operating modes. Accessible areas will differ according to the 

operating mode and states of control bits.
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0008 70CBh ICU Interrupt request register 203 IR203 8 8 2 ICLK ICUb

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

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

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

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

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

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

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

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

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

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

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

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

0008 70E2h ICU Interrupt request register 226 IR226 8 8 2 ICLK

0008 70E3h ICU Interrupt request register 227 IR227 8 8 2 ICLK

0008 70E4h ICU Interrupt request register 228 IR228 8 8 2 ICLK

0008 70E5h ICU Interrupt request register 229 IR229 8 8 2 ICLK

0008 70E6h ICU Interrupt request register 230 IR230 8 8 2 ICLK

0008 70E7h ICU Interrupt request register 231 IR231 8 8 2 ICLK

0008 70E8h ICU Interrupt request register 232 IR232 8 8 2 ICLK

0008 70E9h ICU Interrupt request register 233 IR233 8 8 2 ICLK

0008 70EAh ICU Interrupt request register 234 IR234 8 8 2 ICLK

0008 70EBh ICU Interrupt request register 235 IR235 8 8 2 ICLK

0008 70ECh ICU Interrupt request register 236 IR236 8 8 2 ICLK

0008 70EDh ICU Interrupt request register 237 IR237 8 8 2 ICLK

0008 70EEh ICU Interrupt request register 238 IR238 8 8 2 ICLK

0008 70EFh ICU Interrupt request register 239 IR239 8 8 2 ICLK

0008 70F0h ICU Interrupt request register 240 IR240 8 8 2 ICLK

0008 70F1h ICU Interrupt request register 241 IR241 8 8 2 ICLK

0008 70F2h ICU Interrupt request register 242 IR242 8 8 2 ICLK

0008 70F3h ICU Interrupt request register 243 IR243 8 8 2 ICLK

0008 70F4h ICU Interrupt request register 244 IR244 8 8 2 ICLK

0008 70F5h ICU Interrupt request register 245 IR245 8 8 2 ICLK

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

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

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

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

0008 70FAh ICU Interrupt request register 250 IR250 8 8 2 ICLK

0008 70FBh ICU Interrupt request register 251 IR251 8 8 2 ICLK

0008 70FCh ICU Interrupt request register 252 IR252 8 8 2 ICLK

0008 70FDh ICU Interrupt request register 253 IR253 8 8 2 ICLK

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

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

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

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

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

0008 7121h ICU DTC activation enable register 033 DTCER033 8 8 2 ICLK

0008 7122h ICU DTC activation enable register 034 DTCER034 8 8 2 ICLK

0008 7124h ICU DTC activation enable register 036 DTCER036 8 8 2 ICLK

0008 7125h ICU DTC activation enable register 037 DTCER037 8 8 2 ICLK

0008 7127h ICU DTC activation enable register 039 DTCER039 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (8/50)

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 719Ch ICU DTC activation enable register 156 DTCER156 8 8 2 ICLK ICUb

0008 719Dh ICU DTC activation enable register 157 DTCER157 8 8 2 ICLK

0008 719Eh ICU DTC activation enable register 158 DTCER158 8 8 2 ICLK

0008 719Fh ICU DTC activation enable register 159 DTCER159 8 8 2 ICLK

0008 71A0h ICU DTC activation enable register 160 DTCER160 8 8 2 ICLK

0008 71A1h ICU DTC activation enable register 161 DTCER161 8 8 2 ICLK

0008 71A2h ICU DTC activation enable register 162 DTCER162 8 8 2 ICLK

0008 71A3h ICU DTC activation enable register 163 DTCER163 8 8 2 ICLK

0008 71A4h ICU DTC activation enable register 164 DTCER164 8 8 2 ICLK

0008 71A5h ICU DTC activation enable register 165 DTCER165 8 8 2 ICLK

0008 71AAh ICU DTC activation enable register 170 DTCER170 8 8 2 ICLK

0008 71ABh ICU DTC activation enable register 171 DTCER171 8 8 2 ICLK

0008 71ADh ICU DTC activation enable register 173 DTCER173 8 8 2 ICLK

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

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

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

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

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

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

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

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

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

0008 71BFh ICU DTC activation enable register 191 DTCER191 8 8 2 ICLK

0008 71C0h ICU DTC activation enable register 192 DTCER192 8 8 2 ICLK

0008 71C3h ICU DTC activation enable register 195 DTCER195 8 8 2 ICLK

0008 71C4h ICU DTC activation enable register 196 DTCER196 8 8 2 ICLK

0008 71C6h ICU DTC activation enable register 198 DTCER198 8 8 2 ICLK

0008 71C7h ICU DTC activation enable register 199 DTCER199 8 8 2 ICLK

0008 71C8h ICU DTC activation enable register 200 DTCER200 8 8 2 ICLK

0008 71C9h ICU DTC activation enable register 201 DTCER201 8 8 2 ICLK

0008 71CAh ICU DTC activation enable register 202 DTCER202 8 8 2 ICLK

0008 71CBh ICU DTC activation enable register 203 DTCER203 8 8 2 ICLK

0008 71CEh ICU DTC activation enable register 206 DTCER206 8 8 2 ICLK

0008 71CFh ICU DTC activation enable register 207 DTCER207 8 8 2 ICLK

0008 71D0h ICU DTC activation enable register 208 DTCER208 8 8 2 ICLK

0008 71D6h ICU DTC activation enable register 214 DTCER214 8 8 2 ICLK

0008 71D7h ICU DTC activation enable register 215 DTCER215 8 8 2 ICLK

0008 71D9h ICU DTC activation enable register 217 DTCER217 8 8 2 ICLK

0008 71DAh ICU DTC activation enable register 218 DTCER218 8 8 2 ICLK

0008 71DCh ICU DTC activation enable register 220 DTCER220 8 8 2 ICLK

0008 71DDh ICU DTC activation enable register 221 DTCER221 8 8 2 ICLK

0008 71DFh ICU DTC activation enable register 223 DTCER223 8 8 2 ICLK

0008 71E0h ICU DTC activation enable register 224 DTCER224 8 8 2 ICLK

0008 71E2h ICU DTC activation enable register 226 DTCER226 8 8 2 ICLK

0008 71E3h ICU DTC activation enable register 227 DTCER227 8 8 2 ICLK

0008 71E5h ICU DTC activation enable register 229 DTCER229 8 8 2 ICLK

0008 71E6h ICU DTC activation enable register 230 DTCER230 8 8 2 ICLK

0008 71E8h ICU DTC activation enable register 232 DTCER232 8 8 2 ICLK

0008 71E9h ICU DTC activation enable register 233 DTCER233 8 8 2 ICLK

0008 71EBh ICU DTC activation enable register 235 DTCER235 8 8 2 ICLK

0008 71ECh ICU DTC activation enable register 236 DTCER236 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (10/50)

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 A806h IEB IEBus slave address setting register 2 IESA2 8 8 3 to 4 PCLKB 2, 3 ICLK IEB

0008 A807h IEB IEBus transmit message length register IETBFL 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 A809h IEB IEBus reception master address register 1 IEMA1 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 A80Ah IEB IEBus reception master address register 2 IEMA2 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 A80Bh IEB IEBus receive control field register IERCTL 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 A80Ch IEB IEBus receive message length register IERBFL 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 A80Eh IEB IEBus lock address register 1 IELA1 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 A80Fh IEB IEBus lock address register 2 IELA2 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 A810h IEB IEBus general flag register IEFLG 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 A811h IEB IEBus transmit status register IETSR 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 A812h IEB IEBus transmit interrupt enable register IEIET 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 A814h IEB IEBus receive status register IERSR 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 A815h IEB IEBus receive interrupt enable register IEIER 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 A818h IEB IEBus clock select register IECKSR 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 A900h 
to 0008 
A91Fh

IEB IEBus transmit data buffer register 001 to 032 IETB001 to 032 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 AA00h 
to 0008 
AA1Fh

IEB IEBus receive data buffer register 001 to 032 IERB001 to 032 8 8 3 to 4 PCLKB 2, 3 ICLK

0008 B300h SCI12 Serial mode register SMR12 8 8 2, 3 PCLKB 2 ICLK SCIc, SCId

0008 B301h SCI12 Bit rate register BRR12 8 8 2, 3 PCLKB 2 ICLK

0008 B302h SCI12 Serial control register SCR12 8 8 2, 3 PCLKB 2 ICLK

0008 B303h SCI12 Transmit data register TDR12 8 8 2, 3 PCLKB 2 ICLK

0008 B304h SCI12 Serial status register SSR12 8 8 2, 3 PCLKB 2 ICLK

0008 B305h SCI12 Receive data register RDR12 8 8 2, 3 PCLKB 2 ICLK

0008 B306h SCI12 Smart card mode register SCMR12 8 8 2, 3 PCLKB 2 ICLK

0008 B307h SCI12 Serial extended mode register SEMR12 8 8 2, 3 PCLKB 2 ICLK

0008 B308h SCI12 Noise filter setting register SNFR12 8 8 2, 3 PCLKB 2 ICLK

0008 B309h SCI12 I2C mode register 1 SIMR112 8 8 2, 3 PCLKB 2 ICLK

0008 B30Ah SCI12 I2C mode register 2 SIMR212 8 8 2, 3 PCLKB 2 ICLK

0008 B30Bh SCI12 I2C mode register 3 SIMR312 8 8 2, 3 PCLKB 2 ICLK

0008 B30Ch SCI12 I2C status register SISR12 8 8 2, 3 PCLKB 2 ICLK

0008 B30Dh SCI12 SPI mode register SPMR 8 8 2, 3 PCLKB 2 ICLK

0008 B320h SCI12 Extended serial module enable register ESMER 8 8 2, 3 PCLKB 2 ICLK

0008 B321h SCI12 Control register 0 CR0 8 8 2, 3 PCLKB 2 ICLK

0008 B322h SCI12 Control register 1 CR1 8 8 2, 3 PCLKB 2 ICLK

0008 B323h SCI12 Control register 2 CR2 8 8 2, 3 PCLKB 2 ICLK

0008 B324h SCI12 Control register 3 CR3 8 8 2, 3 PCLKB 2 ICLK

0008 B325h SCI12 Port control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 B326h SCI12 Interrupt control register ICR 8 8 2, 3 PCLKB 2 ICLK

0008 B327h SCI12 Status register STR 8 8 2, 3 PCLKB 2 ICLK

0008 B328h SCI12 Status clear register STCR 8 8 2, 3 PCLKB 2 ICLK

0008 B329h SCI12 Control field 0 data register CF0DR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Ah SCI12 Control field 0 compare enable register CF0CR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Bh SCI12 Control field 0 receive data register CF0RR 8 8 2, 3 PCLKB 2 ICLK SCIc, SCId

0008 B32Ch SCI12 Primary control field 1 data register PCF1DR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Dh SCI12 Secondary control field 1 data register SCF1DR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Eh SCI12 Control field 1 compare enable register CF1CR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Fh SCI12 Control field 1 receive data register CF1RR 8 8 2, 3 PCLKB 2 ICLK

0008 B330h SCI12 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 B331h SCI12 Timer mode register TMR 8 8 2, 3 PCLKB 2 ICLK

0008 B332h SCI12 Timer prescaler register TPRE 8 8 2, 3 PCLKB 2 ICLK

0008 B333h SCI12 Timer count register TCNT 8 8 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (28/50)

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 024Eh USB1 Device state changing register DVCHGR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0250h USB1 USB address register USBADDR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0254h USB1 USB request type register USBREQ 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0256h USB1 USB request value register USBVAL 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0258h USB1 USB request index register USBINDX 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 025Ah USB1 USB request length register USBLENG 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

USBa

000A 025Ch USB1 DCP configuration register DCPCFG 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 025Eh USB1 DCP maximum packet size register DCPMAXP 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0260h USB1 DCP control register DCPCTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0264h USB1 Pipe window select register PIPESEL 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) (45/50)

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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Figure 5.9 HOCO Power Supply Control Timing

Figure 5.10 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has 
Settled)

Figure 5.11 PLL Clock Oscillation Start Timing (PLL is Operated before Main Clock Oscillation Has 
Settled)

Internal power supply for HOCO

HOCOPCR.HOCOPCNT

tHOCOP

HOCOCR.HCSTP

PLLCR2.PLLEN

PLL clock

MOSCCR.MOSTP

tMAINOSC

Main clock oscillator output

PLL circuit output

tPLL1

tPLLWT1

MOSCCR.MOSTP

PLL circuit output

PLLCR2.PLLEN

tPLL2

tMAINOSC

Main clock oscillator output

PLL clock

tPLLWT2
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Note 1. When operation at 3.0 V or a lower voltage is needed, please contact a Renesas sales office.
Note 2. tPcyc: PCLK cycle

Table 5.20 Timing of On-Chip Peripheral Modules (2)
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 2.7 to 3.6 V*1, VREFH0 = 2.7 V to AVCC0*1, 

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*2 Test Conditions

RSPI RSPCK clock cycle Master tSPcyc 2 4096 tPcyc Figure 5.42
C = 30PF

Slave 8 4096

RSPCK clock high 
pulse width

Master tSPCKWH (tSPcyc – tSPCKR
– tSPCKF) / 2 – 3

— ns

Slave (tSPcyc – tSPCKR
– tSPCKF) / 2

—

RSPCK clock low 
pulse width

Master tSPCKWL (tSPcyc – tSPCKR
– tSPCKF) / 2 – 3

— ns

Slave (tSPcyc – tSPCKR
– tSPCKF) / 2

—

RSPCK clock rise/
fall time

Output [packages with 177 to 
144 pins]

tSPCKr, 
tSPCKf

— 5 ns

Output [packages with 100 
pins or less]

— 10

Input — 1 μs

Data input setup time Master 
[packages 
with 177 to 
144 pins]

VCC  3.0 V tSU 15 — ns Figure 5.43 to 
Figure 5.46
C = 30PF

VCC < 3.0 V 20 —

Master [packages with 100 
pins or less]

30 —

Slave 20 – tPcyc —

Data input hold time Master tH 0 — ns

Slave 20 + 2 × tPcyc —

SSL setup time Master tLEAD 1 8 tSPcyc

Slave 4 — tPcyc

SSL hold time Master tLAG 1 8 tSPcyc

Slave 4 — tPcyc
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Note: tIICcyc: RIIC internal reference clock (IIC) Cycle
Note 1. The value within parentheses is applicable when the value of the ICMR3.NF[1:0] bits is 11b while the digital filter is enabled by 

the setting ICFER.NFE = 1.
Note 2. Cb is the total capacitance of the bus lines.

Table 5.23 Timing of On-Chip Peripheral Modules (5)
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.*1,*2 Max.* Unit
Test 
Conditions

RIIC
(Standard-mode, 
SMBus)
ICFER.FMPE = 0

SCL input cycle time tSCL 6(12) × tIICcyc + 1300 — ns Figure 5.47

SCL input high pulse width tSCLH 3(6) × tIICcyc + 300 — ns

SCL input low pulse width tSCLL 3(6) × tIICcyc + 300 — ns

SCL, SDA input rise time tSr — 1000 ns

SCL, SDA input fall time tSf — 300 ns

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

SDA input bus free time tBUF 3(6) × tIICcyc + 300 — ns

Start condition input hold time tSTAH tIICcyc + 300 — ns

Restart condition input setup time tSTAS 1000 — ns

Stop condition input setup time tSTOS 1000 — ns

Data input setup time tSDAS tIICcyc + 50 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

RIIC
(Fast-mode)

SCL input cycle time tSCL 6(12) × tIICcyc + 600 — ns

SCL input high pulse width tSCLH 3(6) × tIICcyc + 300 — ns

SCL input low pulse width tSCLL 3(6) × tIICcyc + 300 — ns

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 1(4) × tIICcyc ns

SDA input bus free time tBUF 3(6) × tIICcyc + 300 — ns

Start condition input hold time tSTAH tIICcyc + 300 — ns

Restart condition input setup time tSTAS 300 — ns

Stop condition input setup time tSTOS 300 — ns

Data input setup time tSDAS tIICcyc + 50 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF
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RX63N Group, RX631 Group 5. Electrical Characteristics

Figure 5.53 MII Transmission Timing (Normal Operation)

Figure 5.54 MII Transmission Timing (Conflict Occurrence)

Figure 5.55 MII Reception Timing (Normal Operation)
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RX63N Group, RX631 Group 5. Electrical Characteristics

Figure 5.72 Boundary Scan Input/Output Timing
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RX63N Group, RX631 Group Appendix 1. Package Dimensions

Figure E 144-pin LQFP (PLQP0144KA-A)
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