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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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RX651
(D ver-
sion)

R5F5651EDDLJ PTLG0100JA-A 2 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +85

R5F5651EHDLJ PTLG0100JA-A 2 M 640 K 32 K 120 MHz Available Available Available –40 to +85

R5F5651CDDLJ PTLG0100JA-A 1.5 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +85

R5F5651CHDLJ PTLG0100JA-A 1.5 M 640 K 32 K 120 MHz Available Available Available –40 to +85

R5F56519ADLJ PTLG0100JA-A 1 M 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F56519BDLJ PTLG0100JA-A 1 M 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

R5F56519EDLJ PTLG0100JA-A 1 M 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F56519FDLJ PTLG0100JA-A 1 M 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

R5F56517ADLJ PTLG0100JA-A 768 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F56517BDLJ PTLG0100JA-A 768 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

R5F56517EDLJ PTLG0100JA-A 768 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F56517FDLJ PTLG0100JA-A 768 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

R5F56514ADLJ PTLG0100JA-A 512 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F56514BDLJ PTLG0100JA-A 512 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

R5F56514EDLJ PTLG0100JA-A 512 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F56514FDLJ PTLG0100JA-A 512 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

RX651
(G ver-
sion)

R5F5651EDGFC PLQP0176KB-A
*1

2 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F5651EHGFC PLQP0176KB-A
*1

2 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F5651CDGFC PLQP0176KB-A
*1

1.5 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F5651CHGFC PLQP0176KB-A
*1

1.5 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F5651EDGFB PLQP0144KA-B 2 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F5651EHGFB PLQP0144KA-B 2 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F5651CDGFB PLQP0144KA-B 1.5 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F5651CHGFB PLQP0144KA-B 1.5 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F56519AGFB PLQP0144KA-B 1 M 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +105

R5F56519BGFB PLQP0144KA-B 1 M 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +105

R5F56519EGFB PLQP0144KA-B 1 M 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +105

R5F56519FGFB PLQP0144KA-B 1 M 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +105

R5F56517AGFB PLQP0144KA-B 768 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +105

R5F56517BGFB PLQP0144KA-B 768 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +105

Table 1.3 List of Products (7/8)

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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Serial peripheral interface RSPCKA-A/RSPCKA-B/
RSPCKB-A/RSPCKB-B/
RSPCKC-A/RSPCKC-B

I/O Clock input/output pin

MOSIA-A/MOSIA-B/
MOSIB-A/MOSIB-B/
MOSIC-A/MOSIC-B

I/O Inputs or outputs data output from the master

MISOA-A/MISOA-B/
MISOB-A/MISOB-B/
MISOC-A/MISOC-B

I/O Inputs or outputs data output from the slave

SSLA0-A/SSLA0-B/
SSLB0-A/SSLB0-B/
SSLC0-A/SSLC0-B

I/O Input or output pin for slave selection

SSLA1-A/SSLA1-B/
SSLB1-A/SSLB1-B/
SSLC1-A/SSLC1-B,
SSLA2-A/SSLA2-B/
SSLB2-A/SSLB2-B/
SSLC2-A/SSLC2-B, 
SSLA3-A/SSLA3-B/
SSLB3-A/SSLB3-B/
SSLC3-A/SSLC3-B

Output Output pin for slave selection

Quad serial peripheral 
interface

QSPCLK-A/QSPCLK-B Output QSPI clock output pin

QSSL-A/QSSL-B Output QSPI slave output pin

QMO-A/QMO-B, 
QIO0-A/QIO0-B

I/O Master transmit data/data 0

QMI-A/QMI-B, 
QIO1-A/QIO1-B

I/O Master input data/data 1

QIO2-A/QIO2-B, 
QIO3-A/QIO3-B

I/O Data 2, data 3

MMC host interface MMC_CLK-A/
MMC_CLK-B

Output MMC clock pin

MMC_CMD-A/
MMC_CMD-B

I/O Command/response pin

MMC_D7-A/MMC_D7-B to 
MMC_D0-A/MMC_D0-B

I/O Transmit data/receive data

MMC_CD-A/MMC_CD-B Input Card detection pin

MMC_RES#-A/MMC_RES#-B Output MMC reset output pin

SD host interface SDHI_CLK-A/SDHI_CLK-B/
SDHI_CLK-C

Output SD clock output pin

SDHI_CMD-A/SDHI_CMD-B/
SDHI_CMD-C

I/O SD command output, response input signal pin

SDHI_D3-A/SDHI_D3-B/
SDHI_D3-C to SDHI_D0-A/
SDHI_D0-B/SDHI_D1-C

I/O SD data bus pins

SDHI_CD Input SD card detection pin

SDHI_WP Input SD write-protect signal

SD slave interface SDSI_CLK-A/SDSI_CLK-B Input SD clock input pin

SDSI_CMD-A/SDSI_CMD-B I/O SD command input, response output signal pin

SDSI_D3-A/SDSI_D3-B, 
SDSI_D2-A/SDSI_D2-B, 
SDSI_D1-A/SDSI_D1-B, 
SDSI_D0-A/SDSI_D0-B

I/O SD data bus pins

Table 1.4 Pin Functions (6/8)

Classifications Pin Name I/O Description
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51 P14 MTIOC3A/
MTCLKA/
TIOCB5/
TCLKA/TMRI2/
PO15

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

LCD_CL
K-A

IRQ4

52 P13 WR2#/BC2# MTIOC0B/
TIOCA5/TMO3/
PO13

TXD2/SMOSI2/
SSDA2/
SDA0[FM+]

LCD_TC
ON0-A

IRQ3 ADTRG1
#

53 P12 WR3#/
BC3#

MTIC5U/
TMCI1

RXD2/SMISO2/
SSCL2/
SCL0[FM+]

LCD_TC
ON1-A

IRQ2

54 VCC_USB

55 USB0_DM

56 USB0_DP

57 VSS_USB

58 PJ2 TXD8/SMOSI8/
SSDA8/SSLC3-B

LCD_TC
ON2-A

59 PJ1 MTIOC6A RXD8/SMISO8/
SSCL8/SSLC2-B

LCD_TC
ON3-A

60 PJ0 MTIOC6B SCK8/SSLC1-B LCD_DA
TA0-A

61 P85 MTIOC6C/
TIOCC0

LCD_DA
TA1-A

62 P84 MTIOC6D LCD_DA
TA2-A

63 P57 RXD7/SMISO7/
SSCL7/SSLC0-B

LCD_DA
TA3-A

64 P56 EDACK1 MTIOC3C/
TIOCA1

SCK7/RSPCKC-
B

LCD_DA
TA4-A

65 P55 D0[A0/D0]/
EDREQ0

MTIOC4D/
TMO3

ET0_EXOUT/
TXD7/SMOSI7/
SSDA7/MISOC-
B/CRX1

LCD_DA
TA5-A

IRQ10

66 P54 D1[A1/D1]/
EDACK0

MTIOC4B/
TMCI1

ET0_LINKSTA/
CTS2#/RTS2#/
SS2#/MOSIC-B/
CTX1

LCD_DA
TA6-A

67 P11 MTIC5V/TMCI3 SCK2 LCD_DA
TA7-A

IRQ1

68 P10 ALE MTIC5W/
TMRI3

IRQ0

69 P53*1 BCLK

70 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A

71 P51 WR1#/
BC1#/
WAIT#

SCK2/SSLB2-A

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

73 VSS

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (3/8)
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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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)



RX65N Group, RX651 Group 1. Overview

R01DS0276EJ0210 Rev.2.10 Page 57 of 232
Oct 02, 2017

H12 PB0 A8 MTIC5W/
TIOCA3/PO24

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

LCD_DA
TA0-B*1

IRQ12

H13 PA7 A7 TIOCB2/PO23 ET0_WOL/
MISOA-B

LCD_DA
TA1-B*1

J1 TRST# P34 MTIOC0A/
TMCI3/PO12/
POE10#

ET0_LINKSTA/
SCK6/SCK0

IRQ4

J2 P33 EDREQ1 MTIOC0D/
TIOCD0/
TMRI3/PO11/
POE4#/
POE11#

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

PCKO IRQ3-DS

J3 P32 MTIOC0C/
TIOCC0/
TMO3/PO10/
RTCIC2/
RTCOUT/
POE0#/
POE10#

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

VSYNC IRQ2-DS

J4 TDI P30 MTIOC4B/
TMRI3/PO8/
RTCIC0/
POE8#

RXD1/SMISO1/
SSCL1/MISOB-A

IRQ0-DS

J10 PB3 A11 MTIOC0A/
MTIOC4A/
TIOCD3/
TCLKD/TMO0/
PO27/POE11#

ET0_RX_ER/
RMII0_RX_ER/
SCK4/SCK6

SDSI_D3-B LCD_TC
ON1-B*1

J11 PB4 A12 TIOCA4/PO28 ET0_TX_EN/
RMII0_TXD_EN/
CTS9#/RTS9#/
SS9#/SS11#/
CTS11#/RTS11#

SDSI_CMD-B LCD_TC
ON0-B*1

J12 PB2 A10 TIOCC3/
TCLKC/PO26

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

SDSI_D2-B LCD_TC
ON2-B*1

J13 PB1 A9 MTIOC0C/
MTIOC4C/
TIOCB3/
TMCI0/PO25

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

LCD_TC
ON3-B*1

IRQ4-DS

K1 TCK P27 CS7# MTIOC2B/
TMCI3/PO7

SCK1/RSPCKB-
A

K2 TDO P26 CS6# MTIOC2A/
TMO1/PO6

TXD1/SMOSI1/
SSDA1/CTS3#/
RTS3#/SS3#/
MOSIB-A

K3 TMS P31 MTIOC4D/
TMCI2/PO9/
RTCIC1

CTS1#/RTS1#/
SS1#/SSLB0-A

IRQ1-DS

K4 P15 MTIOC0B/
MTCLKB/
TIOCB2/
TCLKB/TMCI2/
PO13

RXD1/SMISO1/
SSCL1/SCK3/
CRX1-DS

PIXD0 IRQ5

K5 TRDATA2 P54 ALE/
D1[A1/D1]*1/
EDACK0

MTIOC4B/
TMCI1

ET0_LINKSTA/
CTS2#/RTS2#/
SS2#/CTX1

K6 P53*2 BCLK

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (4/7)
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

145-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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Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (1/7)
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

144-Pin 
LFQFP

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

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

(QSPI, SDHI, SDSI, 
MMCIF, PDC)

1 AVSS0

2 P05 IRQ13 DA1

3 AVCC1

4 P03 IRQ11 DA0

5 AVSS1

6 P02 TMCI1 SCK6 IRQ10 AN120

7 P01 TMCI0 RXD6/SMISO6/
SSCL6

IRQ9 AN119

8 P00 TMRI0 TXD6/SMOSI6/
SSDA6

IRQ8 AN118

9 PF5 IRQ4

10 EMLE

11 PJ5 POE8# CTS2#/RTS2#/
SS2#

12 VSS

13 PJ3 EDACK1 MTIOC3C ET0_EXOUT/
CTS6#/RTS6#/
SS6#/CTS0#/
RTS0#/SS0#

14 VCL

15 VBATT

16 MD/FINED

17 XCIN

18 XCOUT

19 RES#

20 XTAL P37

21 VSS

22 EXTAL P36

23 VCC

24 UPSEL P35 NMI

25 TRST# P34 MTIOC0A/
TMCI3/PO12/
POE10#

ET0_LINKSTA/
SCK6/SCK0

IRQ4

26 P33 EDREQ1 MTIOC0D/
TIOCD0/
TMRI3/PO11/
POE4#/
POE11#

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

PCKO IRQ3-DS

27 P32 MTIOC0C/
TIOCC0/
TMO3/PO10/
RTCIC2/
RTCOUT/
POE0#/
POE10#

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

VSYNC IRQ2-DS

28 TMS P31 MTIOC4D/
TMCI2/PO9/
RTCIC1

CTS1#/RTS1#/
SS1#/SSLB0-A

IRQ1-DS

29 TDI P30 MTIOC4B/
TMRI3/PO8/
RTCIC0/
POE8#

RXD1/SMISO1/
SSCL1/MISOB-A

IRQ0-DS
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87 PB0 A8 MTIC5W/
TIOCA3/PO24

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

LCD_DA
TA0-B*1

IRQ12

88 PA7 A7 TIOCB2/PO23 ET0_WOL/
MISOA-B

LCD_DA
TA1-B*1

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

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

LCD_DA
TA2-B*1

90 PA5 A5 MTIOC6B/
TIOCB1/PO21

ET0_LINKSTA/
RSPCKA-B

LCD_DA
TA3-B*1

91 VCC

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

ET0_MDC/TXD5/
SMOSI5/SSDA5/
SSLA0-B

LCD_DA
TA4-B*1

IRQ5-DS

93 VSS

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

ET0_MDIO/
RXD5/SMISO5/
SSCL5

LCD_DA
TA5-B*1

IRQ6-DS

95 PA2 A2 MTIOC7A/
PO18

RXD5/SMISO5/
SSCL5/SSLA3-B

LCD_DA
TA6-B*1

96 PA1 A1 MTIOC0B/
MTCLKC/
MTIOC7B/
TIOCB0/PO17

ET0_WOL/
SCK5/SSLA2-B

LCD_DA
TA7-B*1

IRQ11

97 PA0 BC0#/A0 MTIOC4A/
MTIOC6D/
TIOCA0/PO16/
CACREF

ET0_TX_EN/
RMII0_TXD_EN/
SSLA1-B

LCD_DA
TA8-B*1

98 P67 DQM1/CS7# MTIOC7C IRQ15

99 P66 DQM0/CS6# MTIOC7D

100 P65 CKE/CS5#

101 PE7 D15[A15/
D15]/D7[A7/
D7]*1

MTIOC6A/
TOC1

MISOB-B SDHI_WP/
MMC_RES#-B

LCD_DA
TA9-B*1

IRQ7 AN105

102 PE6 D14[A14/
D14]/D6[A6/
D6]*1

MTIOC6C/TIC1 MOSIB-B SDHI_CD/
MMC_CD-B

LCD_DA
TA10-B*1

IRQ6 AN104

103 VCC

104 P70 SDCLK

105 VSS

106 PE5 D13[A13/
D13]/D5[A5/
D5]*1

MTIOC4C/
MTIOC2B

ET0_RX_CLK/
REF50CK0/
RSPCKB-B

LCD_DA
TA11-B*1

IRQ5 AN103

107 PE4 D12[A12/
D12]/D4[A4/
D4]*1

MTIOC4D/
MTIOC1A/
PO28

ET0_ERXD2/
SSLB0-B

LCD_DA
TA12-B*1

AN102

108 PE3 D11[A11/
D11]/D3[A3/
D3]*1

MTIOC4B/
PO26/TOC3/
POE8#

ET0_ERXD3/
CTS12#/
RTS12#/SS12#

MMC_D7-B LCD_DA
TA13-B*1

AN101

109 PE2 D10[A10/
D10]/D2[A2/
D2]*1

MTIOC4A/
PO23/TIC3

RXD12/
SMISO12/
SSCL12/
RXDX12/SSLB3-
B

MMC_D6-B LCD_DA
TA14-B*1

IRQ7-DS AN100

Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (5/7)
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

144-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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• Longword-size I/O registers

   MOV.L  #SFR_ADDR, R1
   MOV.L  #SFR_DATA, [R1]
   CMP    [R1].L, R1
   ;; Next process

If multiple registers are written to and a subsequent instruction should be executed after the write operations are entirely 
completed, only read the I/O register that was last written to and execute the operation using the value; it is not necessary 
to read or execute operation for all the registers that were written to.

(3) Number of Access Cycles to I/O Registers
For the number of I/O register access cycles, refer to Table 4.1, List of I/O Registers (Address Order).
The number of access cycles to I/O registers is obtained by following equation.*1

Number of access cycles to I/O registers = Number of bus cycles for internal main bus 1 +
Number of divided clock synchronization cycles +
Number of bus cycles for internal peripheral busses 1 to 6

The number of bus cycles of internal peripheral bus 1 to 6 differs according to the register to be accessed.
When peripheral functions connected to internal peripheral bus 2 to 6 or registers for the external bus control unit (except 
for bus error related registers) are accessed, the number of divided clock synchronization cycles is added.
The number of divided clock synchronization cycles differs depending on the frequency ratio between ICLK and PCLK 
(or FCLK, BCLK) or bus access timing.
In the peripheral function unit, when the frequency ratio of ICLK is equal to or greater than that of PCLK (or FCLK), the 
sum of the number of bus cycles for internal main bus 1 and the number of the divided clock synchronization cycles will 
be one cycle of PCLK (or FCLK) at a maximum. Therefore, one PCLK (or FCLK) has been added to the number of 
access states shown in Table 4.1.
When the frequency ratio of ICLK is lower than that of PCLK (or FCLK), the subsequent bus access is started from the 
ICLK cycle following the completion of the access to the peripheral functions. Therefore, the access cycles are described 
on an ICLK basis.
In the external bus control unit, the sum of the number of bus cycles for internal main bus 1 and the number of divided 
clock synchronization cycles will be one cycle of BCLK at a maximum. Therefore, one BCLK is added to the number of 
access cycles shown in Table 4.1.

Note 1. This applies to the number of cycles when the access from the CPU does not conflict with the instruction fetching 
to the external memory or bus access from the different bus master (DMAC or DTC).

(4) Notes on Sleep Mode and Mode Transitions
During sleep mode or mode transitions, do not write to the registers related to system control (indicated by 'SYSTEM' in 
the Module Symbol column in Table 4.1, List of I/O Registers (Address Order)).

(5) Restrictions in Relation to RMPA and String-Manipulation Instructions
The allocation of data to be handled by RMPA or string-manipulation instructions to I/O registers is prohibited, and 
operation is not guaranteed if this restriction is not observed.
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0008 2862h EXDMA
C1

EXDMA Peripheral Request Flag Register EDMPRF 8 8 1, 2 BCLK EXDMA
Ca

0008 2A00h EXDMA
C

EXDMAC Module Start Register EDMAST 8 8 1, 2 BCLK EXDMA
Ca

0008 2BE0h EXDMA
C

Cluster Buffer Register 0 CLSBR0 32 32 1, 2 BCLK EXDMA
Ca

0008 2BE4h EXDMA
C

Cluster Buffer Register 1 CLSBR1 32 32 1, 2 BCLK EXDMA
Ca

0008 2BE8h EXDMA
C

Cluster Buffer Register 2 CLSBR2 32 32 1, 2 BCLK EXDMA
Ca

0008 2BECh EXDMA
C

Cluster Buffer Register 3 CLSBR3 32 32 1, 2 BCLK EXDMA
Ca

0008 2BF0h EXDMA
C

Cluster Buffer Register 4 CLSBR4 32 32 1, 2 BCLK EXDMA
Ca

0008 2BF4h EXDMA
C

Cluster Buffer Register 5 CLSBR5 32 32 1, 2 BCLK EXDMA
Ca

0008 2BF8h EXDMA
C

Cluster Buffer Register 6 CLSBR6 32 32 1, 2 BCLK EXDMA
Ca

0008 2BFCh EXDMA
C

Cluster Buffer Register 7 CLSBR7 32 32 1, 2 BCLK EXDMA
Ca

0008 3002h BSC CS0 Mode Register CS0MOD 16 16 1, 2 BCLK Buses

0008 3004h BSC CS0 Wait Control Register 1 CS0WCR1 32 32 1, 2 BCLK Buses

0008 3008h BSC CS0 Wait Control Register 2 CS0WCR2 32 32 1, 2 BCLK Buses

0008 3012h BSC CS1 Mode Register CS1MOD 16 16 1, 2 BCLK Buses

0008 3014h BSC CS1 Wait Control Register 1 CS1WCR1 32 32 1, 2 BCLK Buses

0008 3018h BSC CS1 Wait Control Register 2 CS1WCR2 32 32 1, 2 BCLK Buses

0008 3022h BSC CS2 Mode Register CS2MOD 16 16 1, 2 BCLK Buses

0008 3024h BSC CS2 Wait Control Register 1 CS2WCR1 32 32 1, 2 BCLK Buses

0008 3028h BSC CS2 Wait Control Register 2 CS2WCR2 32 32 1, 2 BCLK Buses

0008 3032h BSC CS3 Mode Register CS3MOD 16 16 1, 2 BCLK Buses

0008 3034h BSC CS3 Wait Control Register 1 CS3WCR1 32 32 1, 2 BCLK Buses

0008 3038h BSC CS3 Wait Control Register 2 CS3WCR2 32 32 1, 2 BCLK Buses

0008 3042h BSC CS4 Mode Register CS4MOD 16 16 1, 2 BCLK Buses

0008 3044h BSC CS4 Wait Control Register 1 CS4WCR1 32 32 1, 2 BCLK Buses

0008 3048h BSC CS4 Wait Control Register 2 CS4WCR2 32 32 1, 2 BCLK Buses

0008 3052h BSC CS5 Mode Register CS5MOD 16 16 1, 2 BCLK Buses

0008 3054h BSC CS5 Wait Control Register 1 CS5WCR1 32 32 1, 2 BCLK Buses

0008 3058h BSC CS5 Wait Control Register 2 CS5WCR2 32 32 1, 2 BCLK Buses

0008 3062h BSC CS6 Mode Register CS6MOD 16 16 1, 2 BCLK Buses

0008 3064h BSC CS6 Wait Control Register 1 CS6WCR1 32 32 1, 2 BCLK Buses

0008 3068h BSC CS6 Wait Control Register 2 CS6WCR2 32 32 1, 2 BCLK Buses

0008 3072h BSC CS7 Mode Register CS7MOD 16 16 1, 2 BCLK Buses

0008 3074h BSC CS7 Wait Control Register 1 CS7WCR1 32 32 1, 2 BCLK Buses

0008 3078h BSC CS7 Wait Control Register 2 CS7WCR2 32 32 1, 2 BCLK Buses

0008 3802h BSC CS0 Control Register CS0CR 16 16 1, 2 BCLK Buses

0008 380Ah BSC CS0 Recovery Cycle Register CS0REC 16 16 1, 2 BCLK Buses

0008 3812h BSC CS1 Control Register CS1CR 16 16 1, 2 BCLK Buses

0008 381Ah BSC CS1 Recovery Cycle Register CS1REC 16 16 1, 2 BCLK Buses

0008 3822h BSC CS2 Control Register CS2CR 16 16 1, 2 BCLK Buses

0008 382Ah BSC CS2 Recovery Cycle Register CS2REC 16 16 1, 2 BCLK Buses

0008 3832h BSC CS3 Control Register CS3CR 16 16 1, 2 BCLK Buses

0008 383Ah BSC CS3 Recovery Cycle Register CS3REC 16 16 1, 2 BCLK Buses

0008 3842h BSC CS4 Control Register CS4CR 16 16 1, 2 BCLK Buses

0008 384Ah BSC CS4 Recovery Cycle Register CS4REC 16 16 1, 2 BCLK Buses

Table 4.1 List of I/O Registers (Address Order) (6 / 61)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
FunctionICLK ≥ PCLK ICLK < PCLK
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0008 C010h PORTG Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C012h PORTJ Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C020h PORT0 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C021h PORT1 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C022h PORT2 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C023h PORT3 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C024h PORT4 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C025h PORT5 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C026h PORT6 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C027h PORT7 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C028h PORT8 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C029h PORT9 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C02Ah PORTA Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C02Bh PORTB Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C02Ch PORTC Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C02Dh PORTD Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C02Eh PORTE Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C02Fh PORTF Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C030h PORTG Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C032h PORTJ Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C040h PORT0 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C041h PORT1 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C042h PORT2 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C043h PORT3 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C044h PORT4 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C045h PORT5 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C046h PORT6 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C047h PORT7 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C048h PORT8 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C049h PORT9 Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C04Ah PORTA Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

Table 4.1 List of I/O Registers (Address Order) (35 / 61)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
FunctionICLK ≥ PCLK ICLK < PCLK



R01DS0276EJ0210 Rev.2.10 Page 124 of 232
Oct 02, 2017

RX65N Group, RX651 Group 4. I/O Registers

0008 C102h MPC CS Output Pin Select Register 0 PFCSS0 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C103h MPC CS Output Pin Select Register 1 PFCSS1 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C104h MPC Address Output Enable Register 0 PFAOE0 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C105h MPC Address Output Enable Register 1 PFAOE1 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C106h MPC External Bus Control Register 0 PFBCR0 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C107h MPC External Bus Control Register 1 PFBCR1 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C108h MPC External Bus Control Register 2 PFBCR2 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C109h MPC External Bus Control Register 3 PFBCR3 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C10Eh MPC Ethernet Control Register PFENET 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C11Fh MPC Write-Protect Register PWPR 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C128h PORT0 Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C129h PORT1 Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C12Ah PORT2 Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C12Bh PORT3 Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C12Dh PORT5 Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C12Fh PORT7 Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C130h PORT8 Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C131h PORT9 Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C132h PORTA Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C133h PORTB Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C134h PORTC Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C135h PORTD Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C136h PORTE Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C138h PORTG Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C13Ah PORTJ Drive Capacity Control Register 2 DSCR2 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C140h MPC P00 Pin Function Control Register P00PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C141h MPC P01 Pin Function Control Register P01PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C142h MPC P02 Pin Function Control Register P02PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C143h MPC P03 Pin Function Control Register P03PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C145h MPC P05 Pin Function Control Register P05PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C147h MPC P07 Pin Function Control Register P07PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C148h MPC P10 Pin Function Control Register P10PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C149h MPC P11 Pin Function Control Register P11PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C14Ah MPC P12 Pin Function Control Register P12PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C14Bh MPC P13 Pin Function Control Register P13PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C14Ch MPC P14 Pin Function Control Register P14PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C14Dh MPC P15 Pin Function Control Register P15PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C14Eh MPC P16 Pin Function Control Register P16PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C14Fh MPC P17 Pin Function Control Register P17PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C150h MPC P20 Pin Function Control Register P20PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C151h MPC P21 Pin Function Control Register P21PFS 8 8 2, 3 PCLKB 2 ICLK MPC

Table 4.1 List of I/O Registers (Address Order) (39 / 61)

Address
Module 
Symbol Register Name
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Number 
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Number of Access Cycles
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R01DS0276EJ0210 Rev.2.10 Page 128 of 232
Oct 02, 2017

RX65N Group, RX651 Group 4. I/O Registers

0008 C2A0h 
to 
0008 C2BFh

SYSTE
M

Deep Standby Backup Registers 0 to 31 DPSBKR0 to 
31

8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consum
ption

0008 C400h RTC 64-Hz Counter R64CNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C402h RTC Second Counter RSECCNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C402h RTC Binary Counter 0 BCNT0 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C404h RTC Minute Counter RMINCNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C404h RTC Binary Counter 1 BCNT1 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C406h RTC Hour Counter RHRCNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C406h RTC Binary Counter 2 BCNT2 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C408h RTC Day-of-Week Counter RWKCNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C408h RTC Binary Counter 3 BCNT3 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C40Ah RTC Date Counter RDAYCNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C40Ch RTC Month Counter RMONCNT 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C40Eh RTC Year Counter RYRCNT 16 16 2, 3 PCLKB 2 ICLK RTCd

0008 C410h RTC Second Alarm Register RSECAR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C410h RTC Binary Counter 0 Alarm Register BCNT0AR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C412h RTC Minute Alarm Register RMINAR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C412h RTC Binary Counter 1 Alarm Register BCNT1AR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C414h RTC Hour Alarm Register RHRAR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C414h RTC Binary Counter 2 Alarm Register BCNT2AR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C416h RTC Day-of-Week Alarm Register RWKAR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C416h RTC Binary Counter 3 Alarm Register BCNT3AR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C418h RTC Date Alarm Register RDAYAR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C418h RTC Binary Counter 0 Alarm Enable Register BCNT0AER 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C41Ah RTC Month Alarm Register RMONAR 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C41Ah RTC Binary Counter 1 Alarm Enable Register BCNT1AER 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C41Ch RTC Year Alarm Register RYRAR 16 16 2, 3 PCLKB 2 ICLK RTCd

0008 C41Ch RTC Binary Counter 2 Alarm Enable Register BCNT2AER 16 16 2, 3 PCLKB 2 ICLK RTCd

0008 C41Eh RTC Year Alarm Enable Register RYRAREN 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C41Eh RTC Binary Counter 3 Alarm Enable Register BCNT3AER 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C422h RTC RTC Control Register 1 RCR1 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C424h RTC RTC Control Register 2 RCR2 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C426h RTC RTC Control Register 3 RCR3 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C428h RTC RTC Control Register 4 RCR4 8 8 2, 3 PCLKB 2 ICLK RTCd

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

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

0008 C42Eh RTC Time Error Adjustment Register RADJ 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C440h RTC Time Capture Control Register 0 RTCCR0 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C442h RTC Time Capture Control Register 1 RTCCR1 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C444h RTC Time Capture Control Register 2 RTCCR2 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C452h RTC Second Capture Register 0 RSECCP0 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C452h RTC BCNT0 Capture Register 0 BCNT0CP0 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C454h RTC Minute Capture Register 0 RMINCP0 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C454h RTC BCNT1 Capture Register 0 BCNT1CP0 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C456h RTC Hour Capture Register 0 RHRCP0 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C456h RTC BCNT2 Capture Register 0 BCNT2CP0 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C45Ah RTC Date Capture Register 0 RDAYCP0 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C45Ah RTC BCNT3 Capture Register 0 BCNT3CP0 8 8 2, 3 PCLKB 2 ICLK RTCd

0008 C45Ch RTC Month Capture Register 0 RMONCP0 8 8 2, 3 PCLKB 2 ICLK RTCd

Table 4.1 List of I/O Registers (Address Order) (43 / 61)
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000C 124Dh MTU4 Timer Control Register 2 TCR2 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1260h MTU Timer Waveform Control Register A TWCRA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1270h MTU Timer Mode Register 2A TMDR2A 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1272h MTU3 Timer General Register E TGRE 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1274h MTU4 Timer General Register E TGRE 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1276h MTU4 Timer General Register F TGRF 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1280h MTU Timer Start Register A TSTRA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1281h MTU Timer Synchronous Register A TSYRA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1282h MTU Timer Counter Synchronous Start Register TCSYSTR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1284h MTU Timer Read/Write Enable Register A TRWERA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1290h MTU0 Noise Filter Control Register 0 NFCR0 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1291h MTU1 Noise Filter Control Register 1 NFCR1 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1292h MTU2 Noise Filter Control Register 2 NFCR2 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1293h MTU3 Noise Filter Control Register 3 NFCR3 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1294h MTU4 Noise Filter Control Register 4 NFCR4 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1298h MTU8 Noise Filter Control Register 8 NFCR8 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1299h MTU0 Noise Filter Control Register C NFCRC 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1300h MTU0 Timer Control Register TCR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1301h MTU0 Timer Mode Register 1 TMDR1 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1302h MTU0 Timer I/O Control Register H TIORH 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1303h MTU0 Timer I/O Control Register L TIORL 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1304h MTU0 Timer Interrupt Enable Register TIER 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1306h MTU0 Timer Counter TCNT 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1308h MTU0 Timer General Register A TGRA 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 130Ah MTU0 Timer General Register B TGRB 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 130Ch MTU0 Timer General Register C TGRC 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 130Eh MTU0 Timer General Register D TGRD 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1320h MTU0 Timer General Register E TGRE 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1322h MTU0 Timer General Register F TGRF 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1324h MTU0 Timer Interrupt Enable Register 2 TIER2 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1326h MTU0 Timer Buffer Operation Transfer Mode Register TBTM 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1328h MTU0 Timer Control Register 2 TCR2 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1380h MTU1 Timer Control Register TCR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1381h MTU1 Timer Mode Register 1 TMDR1 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1382h MTU1 Timer I/O Control Register TIOR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1384h MTU1 Timer Interrupt Enable Register TIER 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1385h MTU1 Timer Status Register TSR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1386h MTU1 Timer Counter TCNT 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1388h MTU1 Timer General Register A TGRA 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 138Ah MTU1 Timer General Register B TGRB 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1390h MTU1 Timer Input Capture Control Register TICCR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1391h MTU1 Timer Mode Register 3 TMDR3 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1394h MTU1 Timer Control Register 2 TCR2 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 13A0h MTU1 Timer Longword Counter TCNTLW 32 32 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 13A4h MTU1 Timer Longword General Register TGRALW 32 32 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 13A8h MTU1 Timer Longword General Register TGRBLW 32 32 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1400h MTU2 Timer Control Register TCR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1401h MTU2 Timer Mode Register 1 TMDR1 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1402h MTU2 Timer I/O Control Register TIOR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1404h MTU2 Timer Interrupt Enable Register TIER 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

Table 4.1 List of I/O Registers (Address Order) (52 / 61)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
FunctionICLK ≥ PCLK ICLK < PCLK
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Note 1. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.
Note 2. Supply of the clock signal to peripheral modules is stopped in this state. 
Note 3. ICC depends on f (ICLK) as follows. (ICLK/PCLKA:PCLKB/PCLKC/PCLKD:BCLK:BCLK pin = 10:5:10:5 when EXTAL = 12 MHz)

[D version]
ICC Max. = 0.31 × f + 6.5 (max. operation in high-speed operating mode)
ICC Typ. = 0.16 × f + 2.8 (ICLK 1 MHz max) (normal operation in high-speed operating mode)
ICC Typ. = 0.4 × f + 1.1 (low-speed operating mode 1)
ICC Max. = 0.15 × f + 6.5 (sleep mode)
[G version]
ICC Max. = 0.33 × f + 9 (max. operation in high-speed operating mode)
ICC Typ. = 0.16 × f + 2.8 (ICLK 1 MHz max) (normal operation in high-speed operating mode)
ICC Typ. = 0.4 × f + 1.1 (low-speed operating mode 1)
ICC Max. = 0.21 × f + 9 (sleep mode)

Note 4. Whether supply of the clock signal to peripheral modules continues or is stopped only depends on the state determined by the 
settings of the bits in module stop control registers A to D.
The setting for the peripheral module clock stopped state is FCLK = BCLK = PCLKA = PCLKB = PCLKC = PCLKD = BCLK pin 
= 3.75 MHz (division by 64).

Note 5. The low power consumption function is disabled and DEEPCUT[1:0] = 01b.

Table 5.5 DC Characteristics (3) (Products with 1 Mbyte of code flash memory or less)
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

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

Item Symbol
D version G version

Unit Test Conditions
Typ. Max. Typ. Max.

Supply 
current*1

H
ig

h-
sp

ee
d 

op
er

at
in

g 
m

od
e Max.*2 ICC*3 — 40 — 45 mA ICLK = 120 MHz

PCLKA = 120 MHz
PCLKB = 60 MHz
PCLKC = 60 MHz
PCLKD = 60 MHz
FCLK = 60 MHz
BCLK = 120 MHz
BCLK pin = 60 MHz

Normal Peripheral function clock signal 
supplied*4

22 — 22 —

Peripheral function clock signal 
stopped*4

12 — 12 —

Core
Mark

Peripheral function clock signal 
stopped*4

15 — 15 —

Sleep mode: The clock signal to peripheral 
modules is supplied*4

16 24 16 28

All-module-clock-stop mode (reference value) 8 15 8 19
Low-speed operating mode 1: Supply of the clock 
signal to peripheral modules is stopped*4

1.1 — 1.1 — All clocks 1 MHz

Low-speed operating mode 2: Supply of the clock 
signal to peripheral modules is stopped*4

1.1 — 1.1 — All clocks 32.768 
kHz

Software standby mode 1.6 6.4 1.6 9.8

D
ee

p 
so

ftw
ar

e 
st

an
db

y 
m

od
e

Power supplied to standby RAM and USB resume 
detecting unit (USB0 only)

15.5 61 15.5 85 μA

Power not 
supplied to 
standby RAM and 
USB resume 
detecting unit 
(USB0 only)

Power-on reset circuit and 
low-power consumption 
function disabled*5

11.5 38 11.5 48

Power-on reset circuit and 
low-power consumption 
function enabled*6

4.9 29 4.9 39

Increased by 
RTC operation

When a low CL crystal is in 
use

1 — 1 —

When a standard CL crystal is 
in use

2 — 2 —

RTC operating while 
VCC is off (with the 
battery backup 
function, only the RTC 
and sub-clock 
oscillator operate)

When a crystal oscillator for 
low clock loads is in use

0.9 — 0.9 — VBATT = 2.0 V, 
VCC = 0 V

1.6 — 1.6 — VBATT = 3.3 V, 
VCC = 0 V

When a crystal oscillator for 
standard clock loads is in use

1.7 — 1.7 — VBATT = 2.0 V, 
VCC = 0 V

3.3 — 3.3 — VBATT = 3.3 V, 
VCC = 0 V

Inrush current on 
returning from deep 
software standby 
mode

Inrush current*7 IRUSH — 70 — 70 mA

Energy of inrush current*7 ERUSH — 1.0 — 1.0 μC
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Note 6. The low power consumption function is enabled and DEEPCUT[1:0] = 11b.
Note 7. Reference value

Note 1. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.
Note 2. Supply of the clock signal to peripheral modules is stopped in this state. 
Note 3. ICC depends on f (ICLK) as follows. (ICLK/PCLKA:PCLKB/PCLKC/PCLKD:BCLK:BCLK pin = 10:5:10:5 when EXTAL = 12 MHz)

[D version]
ICC Max. = 0.38 × f + 14 (max. operation in high-speed operating mode)
ICC Typ. = 0.18 × f + 4 (ICLK 1 MHz max) (normal operation in high-speed operating mode)
ICC Typ. = 0.4 × f + 1.2 (low-speed operating mode 1)
ICC Max. = 0.2 × f + 14 (sleep mode)
[G version]

Table 5.6 DC Characteristics (3) (Products for products with at least 1.5 Mbytes of code flash 
memory)

Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
Ta = Topr

Item Symbol
D version G version

Unit Test Conditions
Typ. Max. Typ. Max.

Supply 
current*1

H
ig

h-
sp

ee
d 

op
er

at
in

g 
m

od
e

Max.*2 ICC*3 — 60 — 73 mA ICLK = 120 MHz
PCLKA = 120 
MHz
PCLKB = 60 MHz
PCLKC = 60 MHz
PCLKD = 60 MHz
FCLK = 60 MHz
BCLK = 120 MHz
BCLK pin = 60 
MHz

Normal Peripheral function clock signal supplied*4 26 — 26 —
Peripheral function clock signal stopped*4 13 — 13 —

Core
Mark

Peripheral function clock signal stopped*4 17 — 17 —

Sleep mode: The clock signal to peripheral modules 
is supplied*4

20 38 20 52

All-module-clock-stop mode (reference value) 9 26 9 39

Increased by BGO 
operation
*7

Reading from the code flash 
memory while the data flash 
memory is being programmed

6 — 6 —

Reading from the code flash 
memory while the code flash 
memory is being programmed

7 — 7 —

Increased by Trusted Secure IP operation — 12 — 12
Low-speed operating mode 1: Supply of the clock signal 
to peripheral modules is stopped*4

1.6 — 1.6 — All clocks 1 MHz

Low-speed operating mode 2: Supply of the clock signal 
to peripheral modules is stopped*4

1.6 — 1.6 — All clocks 32.768 
kHz

Software standby mode 1.6 13 1.6 22.4

D
ee

p 
so

ftw
ar

e 
st

an
db

y 
m

od
e

Power supplied to standby RAM and USB resume 
detecting unit (USB0 only)

15.5 70 15.5 98 μA

Power not supplied 
to standby RAM 
and USB resume 
detecting unit 
(USB0 only)

Power-on reset circuit and low-
power consumption function 
disabled*5

11.5 42 11.5 54

Power-on reset circuit and low-
power consumption function 
enabled*6

4.9 32 4.9 47

Increased by RTC 
operation

When a low CL crystal is in use 1 — 1 —
When a standard CL crystal is 
in use

2 — 2 —

RTC operating while 
VCC is off (with the 
battery backup function, 
only the RTC and sub-
clock oscillator operate)

When a crystal oscillator for low 
clock loads is in use

0.9 — 0.9 — VBATT = 2.0 V, 
VCC = 0 V

1.6 — 1.6 — VBATT = 3.3 V, 
VCC = 0 V

When a crystal oscillator for 
standard clock loads is in use

1.7 — 1.7 — VBATT = 2.0 V, 
VCC = 0 V

3.3 — 3.3 — VBATT = 3.3 V, 
VCC = 0 V

Inrush current on 
returning from deep 
software standby mode

Inrush current*8 IRUSH — 130 — 130 mA

Energy of inrush current*8 ERUSH — 1.0 — 1.0 μC
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Figure 5.19 External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)

A23 to A1

CS7# to CS0#

tAD

BCLK

A23 to A0

Byte strobe mode

1-write strobe mode

BC3# to BC0#

Common to both byte strobe mode
and 1-write strobe mode

tBCD

tCSD tCSD

tAD

tAD

tAD

tBCD

D31 to D0 (Write)

WR1# to WR0#, WR# (Write)

tWRD tWRD

tWDH

tWDD

TW1 TW2 Tend Tn1 Tn2

WRON:1
WDON:1 *1

CSWWAIT:2

WDOFF:1 *1CSON:0

Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

CSWOFF:2
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Figure 5.28 SDRAM Space Mode Register Set Bus Timing

A18 to A0

SDCLK pin

SDCS#

AP*1

DQMn

D31 to D0

RAS#

CAS#

WE#

CKE

SDRAM command

(Hi-Z)

(High)

tCASD

tRASD

tCSD2

t AD2  

MRS

t AD2  

t AD2  

t AD2  

tCASD

tRASD

tCSD2

t WED t WED

Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.
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Note 1. tPBcyc: PCLKB cycle

Figure 5.40 POE# Input Timing

Table 5.31 POE3 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. Max. Unit*1 Test 
Conditions

POE POE# input pulse width tPOEW 1.5 — tPBcyc Figure 5.40

POEn# input

PCLKB

tPOEW
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5.4 USB Characteristics

Figure 5.72 DP and DM Output Timing (Low Speed)

Figure 5.73 Test Circuit (Low Speed)

Table 5.44 On-Chip USB Low Speed (Host Only) Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 3.0 to 3.6 V, 3.0 ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
UCLK = 48 MHz, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions

Input 
characteristics

Input high level voltage VIH 2.0 — — V

Input low level voltage VIL — — 0.8 V

Differential input sensitivity VDI 0.2 — — V | DP – DM |

Differential common mode range VCM 0.8 — 2.5 V

Output 
characteristics

Output high level voltage VOH 2.8 — 3.6 V IOH = –200 μA

Output low level voltage VOL 0.0 — 0.3 V IOL = 2 mA

Cross-over voltage VCRS 1.3 — 2.0 V Figure 5.72

Rise time tLR 75 — 300 ns

Fall time tLF 75 — 300 ns

Rise/fall time ratio tLR / tLF 80 — 125 % tLR/ tLF

Pull-down 
characteristics

DP/DM pull-down resistance
(when the host controller function is 
selected)

Rpd 14.25 — 24.80  kΩ

DP, DM

tLFtLR

90%
10%10%

90%VCRS

Observation 
point

200 pF to 
600 pF

dp

dm

200 pF to 
600 pF

1.5 kΩ

3.6 V

27Ω

27Ω
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Figure D 145-Pin TFLGA (PTLG0145KA-A)
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