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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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1.5 Pin Assignments

Figure 1.3 to Figure 1.9 show the pin assignments. Table 1.5 to Table 1.10 show the lists of pins and pin functions.

Figure 1.3 Pin Assignment (177-Pin TFLGA)

A B C D E F G H J K L M N P R

15 PE2 PE3 P70 P65 P67 VSS VCC PG7 PA6 PB0 P72 PB4 VSS VCC PC1 15

14 PE1 PE0 VSS PE7 PG3 PA0 PA1 PA2 PA7 VCC PB1 PB5 P73 P75 P74 14

13 P63 P64 PE4 VCC PG2 PG4 PG6 PA3 VSS P71 PB3 PB7 PC0 PC2 P76 13

12 P60 VSS P62 PE5 PE6 P66 PG5 PA4 PA5 PB2 PB6 P77 PC3 PC4 P80 12

11 PD6 PG1 VCC P61

RX64M Group
PTLG0177KA-A
(177-Pin TFLGA)

(Upper Perspective View)

P81 P82 PC6 VCC 11

10 P97 PD4 PG0 PD7 PC5 PC7 P83 VSS 10

9 VCC P96 PD3 PD5 P50 P51 P52 P53 9

8 P94 PD1 PD2 VSS
VCC_
USBA

VSS1_
USBA

P10 P11 8

7 VSS P92 PD0 P95
USBA_
RREF

VSS2_
USBA

USBA_
DM

USBA_
DP

7

6 VCC P91 P90 P93
AVCC_
USBA

VSS_
USB

AVSS_
USBA

PVSS_
USBA

6

5 P46 P47 P45 P44 NC
VCC_
USB

P12
USB0_

DP
USB0_

DM
5

4 P42 P41 P43 P00 VSS BSCANP PF4 P35 PF3 PF1 P25 P86 P15 P14 P13 4

3 VREFL0 P40 VREFH0 P03 PF5 PJ3
MD/

FINED
RES# P34 PF2 PF0 P24 P22 P87 P16 3

2 AVCC0 P07 AVCC1 P02 EMLE VCL XCOUT VSS VCC P32 P30 P26 P23 P17 P20 2

1 AVSS0 P05 AVSS1 P01 PJ5 VBATT XCIN XTAL EXTAL P33 P31 P27 VCC VSS P21 1

A B C D E F G H J K L M N P R

Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.5, List of 
Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
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F13 PA2 A2 MTIOC7A/
GTIOC1A-C/PO18

RXD5/SMISO5/
SSCL5/SSLA3-B

G1 XTAL P37

G2 RES

G3 MD/FINED

G4 BSCANP

G10 PA5 A5 MTIOC6B/TIOCB1/
GTIOC0A-C/PO21

RSPCKA-B/
ET0_LINKSTA

G11 PA6 A6 MTIC5V/MTCLKB/
GTETRG-C/TIOCA2/
TMCI3/PO22/POE10#

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

G12 VCC

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

TXD5/SMOSI5/
SSDA5/SSLA0-B/
ET0_MDC

IRQ5-DS

H1 EXTAL P36

H2 VCC

H3 VSS

H4 UPSEL P35 NMI

H10 P72 A19/CS2# ET0_MDC

H11 P71 A18/CS1# ET0_MDIO

H12 PB0 A8 MTIC5W/TIOCA3/
PO24

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

IRQ12

H13 PA7 A7 TIOCB2/PO23 MISOA-B/ET0_WOL

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

SCK6/SCK0/
ET0_LINKSTA

IRQ4

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

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

PCKO IRQ3-DS

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

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

VSYNC IRQ2-DS

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

RXD1/SMISO1/SSCL1 IRQ0-DS

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

SCK4/SCK6/
ET0_RX_ER/
RMII0_RX_ER

J11 PB4 A12 TIOCA4/PO28 CTS9#/ET0_TX_EN/
RMII0_TXD_EN

J12 PB2 A10 TIOCC3/TCLKC/
PO26

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

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

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

IRQ4-DS

K1 TCK P27 CS7# MTIOC2B/TMCI3/PO7 SCK1

K2 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1

K3 TMS P31 MTIOC4D/TMCI2/
PO9/RTCIC1

CTS1#/RTS1#/SS1# IRQ1-DS

K4 P15 MTIOC0B/MTCLKB/
GTETRG-B/TIOCB2/
TCLKB/TMCI2/PO13

RXD1/SCK3/SMISO1/
SSCL1/CRX1-DS/
SSIWS1

PIXD0 IRQ5

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (3/5)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

145-Pin
TFLGA

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

(ETHERC, SCIg, 
SCIh, RSPI, RIIC, 
CAN, USB, SSI)

(QSPI, SDHI, 
MMCIF, PDC)
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Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (1/5)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

144-Pin
LFQFP

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

(ETHERC, SCIg, 
SCIh, RSPI, RIIC, 
CAN, USB, SSI)

(QSPI, SDHI, 
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#/CTS0#/RTS0#/
SS6#/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 P35 NMI

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

SCK6/SCK0/
ET0_LINKSTA

IRQ4

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

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

PCKO IRQ3-DS

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

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

VSYNC IRQ2-DS

28 TMS P31 MTIOC4D/TMCI2/
PO9/RTCIC1

CTS1#/RTS1#/SS1# IRQ1-DS

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

RXD1/SMISO1/SSCL1 IRQ0-DS

30 TCK P27 CS7# MTIOC2B/TMCI3/PO7 SCK1

31 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1

32 P25 CS5#/
EDACK1

MTIOC4C/MTCLKB/
TIOCA4/PO5

RXD3/SMISO3/
SSCL3/SSIDATA1

HSYNC ADTRG0#

33 P24 CS4#/
EDREQ1

MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3/
USB0_VBUSEN/
SSISCK1

PIXCLK

34 P23 EDACK0 MTIOC3D/MTCLKD/
GTIOC0A-B/TIOCD3/
PO3

TXD3/CTS0#/RTS0#/
SMOSI3/SS0#/
SSDA3/SSISCK0

PIXD7

35 P22 EDREQ0 MTIOC3B/MTCLKC/
GTIOC1A-B/TIOCC3/
TMO0/PO2

SCK0/
USB0_OVRCURB/
AUDIO_MCLK

PIXD6
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Note 1. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is 
enabled.

117 P60 CS0#

118 VCC

119 PD7 D7[A7/D7] MTIC5U/POE0# MMC_D1-B/
SDHI_D1-B/
QIO1-B/QMI-B

IRQ7 AN107

120 PD6 D6[A6/D6] MTIC5V/MTIOC8A/
POE4#

MMC_D0-B/
SDHI_D0-B/
QIO0-B/QMO-
B

IRQ6 AN106

121 PD5 D5[A5/D5] MTIC5W/MTIOC8C/
POE10#

MMC_CLK-B/
SDHI_CLK-B/
QSPCLK-B

IRQ5 AN113

122 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/
SDHI_CMD-B/
QSSL-B

IRQ4 AN112

123 PD3 D3[A3/D3] MTIOC8D/
GTIOC0A-E/POE8#/
TOC2

MMC_D3-B/
SDHI_D3-B/
QIO3-B

IRQ3 AN111

124 PD2 D2[A2/D2] MTIOC4D/
GTIOC0B-E/TIC2

CRX0 MMC_D2-B/
SDHI_D2-B/
QIO2-B

IRQ2 AN110

125 PD1 D1[A1/D1] MTIOC4B/
GTIOC1A-E/POE0#

CTX0 IRQ1 AN109

126 PD0 D0[A0/D0] GTIOC1B-E/POE4# IRQ0 AN108

127 P93 A19 POE0# CTS7#/RTS7#/SS7# AN117

128 P92 A18 POE4# RXD7/SMISO7/SSCL7 AN116

129 P91 A17 SCK7 AN115

130 VSS

131 P90 A16 TXD7/SMOSI7/SSDA7 AN114

132 VCC

133 P47 IRQ15-
DS

AN007

134 P46 IRQ14-
DS

AN006

135 P45 IRQ13-
DS

AN005

136 P44 IRQ12-
DS

AN004

137 P43 IRQ11-DS AN003

138 P42 IRQ10-
DS

AN002

139 P41 IRQ9-DS AN001

140 VREFL0

141 P40 IRQ8-DS AN000

142 VREFH0

143 AVCC0

144 P07 IRQ15 ADTRG0#

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

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

144-Pin
LFQFP

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

(ETHERC, SCIg, 
SCIh, RSPI, RIIC, 
CAN, USB, SSI)

(QSPI, SDHI, 
MMCIF, PDC)
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Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (1/4)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

100-Pin
TFLGA

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

(ETHERC, SCIg, 
SCIh, RSPI, RIIC, 
CAN, USB, SSI)

(QSPI, SDHI, 
MMCIF, PDC)

A1 P05 IRQ13 DA1

A2 AVCC1

A3 P07 IRQ15 ADTRG0#

A4 VREFL0

A5 P43 IRQ11-
DS

AN003

A6 PD0 D0[A0/D0] GTIOC1B-E/POE4# IRQ0 AN108

A7 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/
SDHI_CMD-B/
QSSL-B

IRQ4 AN112

A8 PE0 D8[A8/D8] MTIOC3D/GTIOC2B-
A

SCK12 MMC_D4-B ANEX0

A9 PE1 D9[A9/D9] MTIOC4C/MTIOC3B/
GTIOC1B-A/PO18

TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12

MMC_D5-B ANEX1

A10 PE2 D10[A10/
D10]

MTIOC4A/GTIOC0B-
A/PO23/TIC3

RXD12/SMISO12/
SSCL12/RXDX12

MMC_D6-B IRQ7-DS AN100

B1 EMLE

B2 AVSS0

B3 AVCC0

B4 P40 IRQ8-DS AN000

B5 P44 IRQ12-
DS

AN004

B6 PD1 D1[A1/D1] MTIOC4B/GTIOC1A-
E/POE0#

CTX0 IRQ1 AN109

B7 PD3 D3[A3/D3] MTIOC8D/GTIOC0A-
E/POE8#/TOC2

MMC_D3-B/
SDHI_D3-B/
QIO3-B

IRQ3 AN111

B8 PD6 D6[A6/D6] MTIC5V/MTIOC8A/
POE4#

MMC_D0-B/
SDHI_D0-B/
QIO0-B/QMO-B

IRQ6 AN106

B9 PD7 D7[A7/D7] MTIC5U/POE0# MMC_D1-B/
SDHI_D1-B/
QIO1/QMI-B

IRQ7 AN107

B10 PE3 D11[A11/
D11]

MTIOC4B/GTIOC2A-
A/PO26/POE8#/TOC3

CTS12#/RTS12#/
SS12#/ET0_ERXD3

MMC_D7-B AN101

C1 VCL

C2 AVSS1

C3 PJ3 EDACK1 MTIOC3C ET0_EXOUT/CTS6#/
RTS6#/CTS0#/RTS0#/
SS6#/SS0#

C4 VREFH0

C5 P42 IRQ10-
DS

AN002

C6 P47 IRQ15-
DS

AN007

C7 PD2 D2[A2/D2] MTIOC4D/GTIOC0B-
E/TIC2

CRX0 MMC_D2-B/
SDHI_D2-B/
QIO2-B

IRQ2 AN110
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Note 1. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is 
enabled.

H9 PB6 A14 MTIOC3D/TIOCA5/
PO30

RXD9/ET0_ETXD1/
RMII0_TXD1

H10 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/ET0_CRS/
RMII0_CRS_DV

J1 P24 CS4#/
EDREQ1

MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3/
USB0_VBUSEN/
SSISCK1

J2 P21 MTIOC1B/MTIOC4A/
GTIOC2A-B/TIOCA3/
TMCI0/PO1

RXD0/SMISO0/
SSCL0/
USB0_EXICEN/
SSIWS0

IRQ9

J3 P17 MTIOC3A/MTIOC3B/
MTIOC4B/GTIOC0B-
B/TIOCB0/TCLKD/
TMO1/PO15/POE8#

SCK1/TXD3/SMOSI3/
SSDA3/SDA2-DS/
SSITXD0

IRQ7 ADTRG1#

J4 P13 MTIOC0B/TIOCA5/
TMO3/PO13

TXD2/SMOSI2/
SSDA2/SDA0[FM+]

IRQ3 ADTRG1#

J5 VSS_USB

J6 VCC_USB

J7 P50 WR0#/WR# TXD2/SMOSI2/SSDA2

J8 PC4 A20/CS3# MTIOC3D/MTCLKC/
GTETRG-D/TMCI1/
PO25/POE0#

SCK5/CTS8#/SSLA0-
A/ET0_TX_CLK

J9 PC0 A16 MTIOC3C/TCLKC/
PO17

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

IRQ14

J10 PC1 A17 MTIOC3A/TCLKD/
PO18

SCK5/SSLA2-A/
ET0_ERXD2

IRQ12

K1 P23 EDACK0 MTIOC3D/MTCLKD/
GTIOC0A-B/TIOCD3/
PO3

TXD3/CTS0#/RTS0#/
SMOSI3/SS0#/
SSDA3/SSISCK0

K2 P22 EDREQ0 MTIOC3B/MTCLKC/
GTIOC1A-B/TIOCC3/
TMO0/PO2

SCK0/
USB0_OVRCURB/
AUDIO_MCLK

K3 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/
SSDA0/USB0_ID/
SSIRXD0

IRQ8

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

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

IRQ4

K5 USB0_DM

K6 USB0_DP

K7 P51 WR1#/BC1#/
WAIT#

SCK2

K8 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

K9 PC3 A19 MTIOC4D/GTIOC1B-
D/TCLKB/PO24

TXD5/SMOSI5/
SSDA5/ET0_TX_ER

K10 PC2 A18 MTIOC4B/GTIOC2B-
D/TCLKA/PO21

RXD5/SMISO5/
SSCL5/SSLA3-A/
ET0_RX_DV

Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (4/4)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

100-Pin
TFLGA

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

(ETHERC, SCIg, 
SCIh, RSPI, RIIC, 
CAN, USB, SSI)

(QSPI, SDHI, 
MMCIF, PDC)
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30 P16 MTIOC3C/MTIOC3D/
TIOCB1/TCLKC/
TMO2/PO14/
RTCOUT

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

IRQ6 ADTRG0#

31 P15 MTIOC0B/MTCLKB/
GTETRG-B/TIOCB2/
TCLKB/TMCI2/PO13

RXD1/SCK3/SMISO1/
SSCL1/CRX1-DS/
SSIWS1

IRQ5

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

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

IRQ4

33 P13 MTIOC0B/TIOCA5/
TMO3/PO13

TXD2/SMOSI2/
SSDA2/SDA0[FM+]

IRQ3 ADTRG1#

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

IRQ2

35 VCC_USB

36 USB0_DM

37 USB0_DP

38 VSS_USB

39 P55 WAIT#/
EDREQ0

MTIOC4D/TMO3 CRX1/ET0_EXOUT IRQ10

40 P54 ALE/EDACK0 MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1/ET0_LINKSTA

41 P53*1 BCLK

42 P52 RD# RXD2/SMISO2/SSCL2

43 P51 WR1#/BC1#/
WAIT#

SCK2

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

45 UB PC7 A23/CS0# MTIOC3A/MTCLKB/
GTIOC3A-D/TMO2/
TOC0/PO31/CACREF

TXD8/MISOA-A/
ET0_COL

IRQ14

46 PC6 A22/CS1# MTIOC3C/MTCLKA/
GTIOC3B-D/TMCI2/
TIC0/PO30

RXD8/MOSIA-A/
ET0_ETXD3

IRQ13

47 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

48 PC4 A20/CS3# MTIOC3D/MTCLKC/
GTETRG-D/TMCI1/
PO25/POE0#

SCK5/CTS8#/
SSLA0-A/
ET0_TX_CLK

49 PC3 A19 MTIOC4D/
GTIOC1B-D/TCLKB/
PO24

TXD5/SMOSI5/
SSDA5/ET0_TX_ER

50 PC2 A18 MTIOC4B/
GTIOC2B-D/TCLKA/
PO21

RXD5/SMISO5/
SSCL5/SSLA3-A/
ET0_RX_DV

51 PC1 A17 MTIOC3A/TCLKD/
PO18

SCK5/SSLA2-A/
ET0_ERXD2

IRQ12

52 PC0 A16 MTIOC3C/TCLKC/
PO17

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

IRQ14

53 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/ET0_CRS/
RMII0_CRS_DV

54 PB6 A14 MTIOC3D/TIOCA5/
PO30

RXD9/ET0_ETXD1/
RMII0_TXD1

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

SCK9/RTS9#/
ET0_ETXD0/
RMII0_TXD0

56 PB4 A12 TIOCA4/PO28 CTS9#/ET0_TX_EN/
RMII0_TXD_EN

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

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

100-Pin
LFQFP

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

(ETHERC, SCIg, 
SCIh, RSPI, RIIC, 
CAN, USB, SSI)

(QSPI, SDHI, 
MMCIF, PDC)
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4. I/O Registers
This section gives information on the on-chip I/O register addresses. The information is given as shown below. Notes on 

writing to registers are also given at the end.

(1) I/O register addresses (address order)

 Registers are listed from the lower allocation addresses.

 Registers are classified according to module symbols.

 The number of access cycles indicates the number of cycles based on the specified reference clock.

 Among the internal I/O register area, addresses not listed in the list of registers are reserved. Reserved addresses 

must not be accessed. Do not access these addresses; otherwise, the operation when accessing these bits and 

subsequent operations cannot be guaranteed.

(2) Notes on writing to I/O registers

When writing to an I/O register, the CPU starts executing the subsequent instruction before completing I/O register write. 

This may cause the subsequent instruction to be executed before the post-update I/O register value is reflected on the 

operation.

As described in the following examples, special care is required for the cases in which the subsequent instruction must be 

executed after the post-update I/O register value is actually reflected.

[Examples of cases requiring special care]

 The subsequent instruction must be executed while an interrupt request is disabled with the IENj bit in IERn of the 

ICU (interrupt request enable bit) set to 0.

 A WAIT instruction is executed immediately after the preprocessing for causing a transition to the low power 

consumption state.

In the above cases, after writing to an I/O register, wait until the write operation is completed using the following 

procedure and then execute the subsequent instruction.

(a) Write to an I/O register.

(b) Read the value from the I/O register to a general register.

(c) Execute the operation using the value read.

(d) Execute the subsequent instruction.

[Instruction examples]

 Byte-size I/O registers

   

   MOV.L  #SFR_ADDR, R1

   MOV.B  #SFR_DATA, [R1] 

   CMP    [R1].UB, R1     

   ;; Next process

 Word-size I/O registers

   MOV.L  #SFR_ADDR, R1

   MOV.W  #SFR_DATA, [R1] 

   CMP    [R1].W, R1

   ;; Next process
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0008 779Ch ICU Software Configurable Interrupt B Source Select 
Register 156

SLIBR156 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 779Dh ICU Software Configurable Interrupt B Source Select 
Register 157

SLIBR157 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 779Eh ICU Software Configurable Interrupt B Source Select 
Register 158

SLIBR158 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 779Fh ICU Software Configurable Interrupt B Source Select 
Register 159

SLIBR159 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A0h ICU Software Configurable Interrupt B Source Select 
Register 160

SLIBR160 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A1h ICU Software Configurable Interrupt B Source Select 
Register 161

SLIBR161 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A2h ICU Software Configurable Interrupt B Source Select 
Register 162

SLIBR162 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A3h ICU Software Configurable Interrupt B Source Select 
Register 163

SLIBR163 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A4h ICU Software Configurable Interrupt B Source Select 
Register 164

SLIBR164 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A5h ICU Software Configurable Interrupt B Source Select 
Register 165

SLIBR165 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A6h ICU Software Configurable Interrupt B Source Select 
Register 166

SLIBR166 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A7h ICU Software Configurable Interrupt B Source Select 
Register 167

SLIBR167 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A8h ICU Software Configurable Interrupt B Source Select 
Register 168

SLIBR168 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A9h ICU Software Configurable Interrupt B Source Select 
Register 169

SLIBR169 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77AAh ICU Software Configurable Interrupt B Source Select 
Register 170

SLIBR170 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77ABh ICU Software Configurable Interrupt B Source Select 
Register 171

SLIBR171 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77ACh ICU Software Configurable Interrupt B Source Select 
Register 172

SLIBR172 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77ADh ICU Software Configurable Interrupt B Source Select 
Register 173

SLIBR173 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77AEh ICU Software Configurable Interrupt B Source Select 
Register 174

SLIBR174 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77AFh ICU Software Configurable Interrupt B Source Select 
Register 175

SLIBR175 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B0h ICU Software Configurable Interrupt B Source Select 
Register 176

SLIBR176 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B1h ICU Software Configurable Interrupt B Source Select 
Register 177

SLIBR177 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B2h ICU Software Configurable Interrupt B Source Select 
Register 178

SLIBR178 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B3h ICU Software Configurable Interrupt B Source Select 
Register 179

SLIBR179 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B4h ICU Software Configurable Interrupt B Source Select 
Register 180

SLIBR180 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B5h ICU Software Configurable Interrupt B Source Select 
Register 181

SLIBR181 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B6h ICU Software Configurable Interrupt B Source Select 
Register 182

SLIBR182 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B7h ICU Software Configurable Interrupt B Source Select 
Register 183

SLIBR183 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B8h ICU Software Configurable Interrupt B Source Select 
Register 184

SLIBR184 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B9h ICU Software Configurable Interrupt B Source Select 
Register 185

SLIBR185 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77BAh ICU Software Configurable Interrupt B Source Select 
Register 186

SLIBR186 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

Table 4.1 List of I/O Registers (Address Order) (10 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK
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0008 B13Ah ELC Event Link Setting Register 42 ELSR42 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B13Bh ELC Event Link Setting Register 43 ELSR43 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B13Ch ELC Event Link Setting Register 44 ELSR44 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 B142h ELC Event Link Option Setting Register I ELOPI 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B143h ELC Event Link Option Setting Register J ELOPJ 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 

0008 B310h SCI12 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B311h SCI12 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B310h SCI12 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIh 

0008 B312h SCI12 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B320h SCI12 Extended Serial Module Enable Register ESMER 8 8 2, 3 PCLKB 2 ICLK SCIh

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

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

0008 B323h SCI12 Control Register 2 CR2 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B324h SCI12 Control Register 3 CR3 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B325h SCI12 Port Control Register PCR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B326h SCI12 Interrupt Control Register ICR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B327h SCI12 Status Register STR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B328h SCI12 Status Clear Register STCR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B329h SCI12 Control Field 0 Data Register CF0DR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Ah SCI12 Control Field 0 Compare Enable Register CF0CR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Bh SCI12 Control Field 0 Receive Data Register CF0RR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Ch SCI12 Primary Control Field 1 Data Register PCF1DR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Dh SCI12 Secondary Control Field 1 Data Register SCF1DR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Eh SCI12 Control Field 1 Compare Enable Register CF1CR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Fh SCI12 Control Field 1 Receive Data Register CF1RR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B330h SCI12 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B331h SCI12 Timer Mode Register TMR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B332h SCI12 Timer Prescaler Register TPRE 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B333h SCI12 Timer Count Register TCNT 8 8 2, 3 PCLKB 2 ICLK SCIh

Table 4.1 List of I/O Registers (Address Order) (29 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK
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0008 C068h PORT8 Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C069h PORT9 Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C06Ah PORTA Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C06Bh PORTB Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C06Ch PORTC Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C06Dh PORTD Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C06Eh PORTE Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C06Fh PORTF Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C070h PORTG Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C072h PORTJ Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C080h PORT0 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C081h PORT0 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C082h PORT1 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C083h PORT1 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C084h PORT2 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C085h PORT2 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C086h PORT3 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C087h PORT3 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C088h PORT4 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C089h PORT4 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C08Ah PORT5 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C08Bh PORT5 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C08Ch PORT6 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C08Dh PORT6 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C08Eh PORT7 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C08Fh PORT7 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C090h PORT8 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C091h PORT8 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C092h PORT9 Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C093h PORT9 Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C094h PORTA Open-Drain Control Register 0 ODR0 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

Table 4.1 List of I/O Registers (Address Order) (32 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
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Function ICLK PCLK  ICLK  PCLK



R01DS0173EJ0110 Rev.1.10 Page 111 of 228
Oct 24, 2016

RX64M Group 4. I/O Registers

0009 0420h CAN0 FIFO Received ID Compare Register 0 FIDCR0 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 0424h CAN0 FIFO Received ID Compare Register 1 FIDCR1 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 0428h CAN0 Mask Invalid Register MKIVLR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 042Ch CAN0 Mailbox Interrupt Enable Register MIER 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 0820h to 
0009 083Fh

CAN0 Message Control Registers 0 to 31 MCTL0 to 31 8 8 2, 3 PCLKB 2 ICLK CAN

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

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

0009 0844h CAN0 Bit Configuration Register BCR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 0848h CAN0 Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0849h CAN0 Receive FIFO Pointer Control Register RFPCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 084Ah CAN0 Transmit FIFO Control Register TFCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 084Bh CAN0 Transmit FIFO Pointer Control Register TFPCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 084Ch CAN0 Error Interrupt Enable Register EIER 8 8 2, 3 PCLKB 2 ICLK CAN

0009 084Dh CAN0 Error Interrupt Factor Judge Register EIFR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 084Eh CAN0 Receive Error Count Register RECR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 084Fh CAN0 Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0850h CAN0 Error Code Store Register ECSR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0851h CAN0 Channel Search Support Register CSSR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0852h CAN0 Mailbox Search Status Register MSSR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0853h CAN0 Mailbox Search Mode Register MSMR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0854h CAN0 Time Stamp Register TSR 16 16 2, 3 PCLKB 2 ICLK CAN

0009 0856h CAN0 Acceptance Filter Support Register AFSR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 0858h CAN0 Test Control Register TCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1200h to 
0009 13FFh

CAN1 Mailbox Registers 0 to 31 MB0 to 31 128 8, 16, 
32*6

2, 3 PCLKB 2 ICLK CAN

0009 1400h to 
0009 141Fh

CAN1 Mask Registers 0 to 7 MKR0 to 7 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1420h CAN1 FIFO Received ID Compare Register 0 FIDCR0 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1424h CAN1 FIFO Received ID Compare Register 1 FIDCR1 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1428h CAN1 Mask Invalid Register MKIVLR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 142Ch CAN1 Mailbox Interrupt Enable Register MIER 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1820h to 
0009 183Fh

CAN1 Message Control Registers 0 to 31 MCTL0 to 31 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1840h CAN1 Control Register CTLR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 1842h CAN1 Status Register STR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 1844h CAN1 Bit Configuration Register BCR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1848h CAN1 Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1849h CAN1 Receive FIFO Pointer Control Register RFPCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Ah CAN1 Transmit FIFO Control Register TFCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Bh CAN1 Transmit FIFO Pointer Control Register TFPCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Ch CAN1 Error Interrupt Enable Register EIER 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Dh CAN1 Error Interrupt Factor Judge Register EIFR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Eh CAN1 Receive Error Count Register RECR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Fh CAN1 Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1850h CAN1 Error Code Store Register ECSR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1851h CAN1 Channel Search Support Register CSSR 8 8 2, 3 PCLKB 2 ICLK CAN

Table 4.1 List of I/O Registers (Address Order) (40 / 67)
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0009 42A0h CMTW1 Output Compare Register 0 CMWOCR0 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 42A4h CMTW1 Output Compare Register 1 CMWOCR1 32 32 2, 3 PCLKB 2 ICLK CMTW

0009 8000h to 
0009 D6BFh

SRC Filter Coefficient Table SRCFCTR0 
to 5551

32 32 4, 5 PCLKB 2, 3 ICLK SRC

0009 DFF0h SRC Input Data Register SRCID 32 32 5, 6 PCLKB 2, 3 ICLK SRC

0009 DFF4h SRC Output Data Register SRCOD 32 32 5, 6 PCLKB 2, 3 ICLK SRC

0009 DFF8h SRC Input Data Control Register SRCIDCTRL 16 16 4, 5 PCLKB 2, 3 ICLK SRC

0009 DFFAh SRC Output Data Control Register SRCODCTRL 16 16 4, 5 PCLKB 2, 3 ICLK SRC

0009 DFFCh SRC Control Register SRCCTRL 16 16 4, 5 PCLKB 2, 3 ICLK SRC

0009 DFFEh SRC Status Register SRCSTAT 16 16 4, 5 PCLKB 2, 3 ICLK SRC

000A 0000h USB0 System Configuration Control Register SYSCFG 16 16 3, 4 PCLKB 2 ICLK USBb

000A 0004h USB0 System Configuration Status Register 0 SYSSTS0 16 16 9 PCLKB
or more

Rounded up to the 
nearest integer 

greater than 1 + 9 × 
(frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0008h USB0 Device State Control Register 0 DVSTCTR0 16 16 9 PCLKB
or more

Rounded up to the 
nearest integer 

greater than 1 + 9 × 
(frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0014h USB0 CFIFO Port Register CFIFO 16 8, 16 3, 4 PCLKB 2 ICLK USBb

000A 0018h USB0 D0FIFO Port Register D0FIFO 16 8, 16 3, 4 PCLKB 2 ICLK USBb

000A 001Ch USB0 D1FIFO Port Register D1FIFO 16 8, 16 3, 4 PCLKB 2 ICLK USBb

000A 0020h USB0 CFIFO Port Select Register CFIFOSEL 16 16 3, 4 PCLKB 2 ICLK USBb

000A 0022h USB0 CFIFO Port Control Register CFIFOCTR 16 16 3, 4 PCLKB 2 ICLK USBb

000A 0028h USB0 D0FIFO Port Select Register D0FIFOSEL 16 16 3, 4 PCLKB 2 ICLK USBb

000A 002Ah USB0 D0FIFO Port Control Register D0FIFOCTR 16 16 3, 4 PCLKB 2 ICLK USBb

000A 002Ch USB0 D1FIFO Port Select Register D1FIFOSEL 16 16 3, 4 PCLKB 2 ICLK USBb

000A 002Eh USB0 D1FIFO Port Control Register D1FIFOCTR 16 16 3, 4 PCLKB 2 ICLK USBb

000A 0030h USB0 Interrupt Enable Register 0 INTENB0 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0032h USB0 Interrupt Enable Register 1 INTENB1 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0036h USB0 BRDY Interrupt Enable Register BRDYENB 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0038h USB0 NRDY Interrupt Enable Register NRDYENB 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 003Ah USB0 BEMP Interrupt Enable Register BEMPENB 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 003Ch USB0 SOF Output Configuration Register SOFCFG 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0040h USB0 Interrupt Status Register 0 INTSTS0 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0042h USB0 Interrupt Status Register 1 INTSTS1 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0046h USB0 BRDY Interrupt Status Register BRDYSTS 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0048h USB0 NRDY Interrupt Status Register NRDYSTS 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 004Ah USB0 BEMP Interrupt Status Register BEMPSTS 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 004Ch USB0 Frame Number Register FRMNUM 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 004Eh USB0 Device State Change Register DVCHGR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

Table 4.1 List of I/O Registers (Address Order) (42 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK
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5.3 AC Characteristics

Note 1. The FCLK must run at a frequency of at least 4 MHz when changing the flash memory contents.

Note 1. When the 12-bit A/D converter is used, the frequency must be set to at least 1 MHz.

Table 5.7 Operating Frequency (High-Speed Operating Mode)
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit

Operating 
frequency

System clock (ICLK) f — — 120 MHz

Peripheral module clock (PCLKA) — — 120

Peripheral module clock (PCLKB) — — 60

Peripheral module clock (PCLKC) — — 60

Peripheral module clock (PCLKD) — — 60

Flash-IF clock (FCLK) —*1 — 60

External bus clock (BCLK) Packages with 177 to 144 pins 
only

— — 120

Package with 100 pins only — — 60

BCLK pin output Packages with 177 to 144 pins 
only

— — 60

Package with 100 pins only — — 30

SDRAM clock (SDCLK) Packages with 177 to 144 pins 
only

— — 60

SDCLK pin output Packages with 177 to 144 pins 
only

— — 60

Table 5.8 Operating Frequency (Low-Speed Operating Mode 1)
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit

Operating 
frequency

System clock (ICLK) f — — 1 MHz

Peripheral module clock (PCLKA) — — 1

Peripheral module clock (PCLKB) — — 1

Peripheral module clock (PCLKC)*1 — — 1

Peripheral module clock (PCLKD)*1 — — 1

Flash-IF clock (FCLK) — — 1

External bus clock (BCLK) Packages with 177 to 144 pins 
only

— — 1

Package with 100 pins only — — 1

BCLK pin output Packages with 177 to 144 pins 
only

— — 1

Package with 100 pins only — — 1

SDRAM clock (SDCLK) Packages with 177 to 144 pins 
only

— — 1

SDCLK pin output Packages with 177 to 144 pins 
only

— — 1
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Figure 5.24 SDRAM Space Single Write 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 WR PRA

tAD2

tCSD2

tRASD

tWED

tCASD

tWDD2

tAD2

tAD2

tCSD2

tRASD

tAD2

tAD2

tCSD2

tRASD

tAD2

tAD2

tCSD2

tRASD

tCSD2 tCSD2

tCASD

tWED tWED tWED

tWDH2

PRA
command

Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.
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5.3.7 Timing of On-Chip Peripheral Modules

Note 1. tPBcyc: PCLKB cycle

Figure 5.33 I/O Port Input Timing

Table 5.23 I/O Port Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 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

I/O ports Input data pulse width tPRW 1.5 — tPBcyc Figure 5.33

Port

PCLKB

tPRW
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Note 1. tPAcyc: PCLKA cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups. 

For the RSPI interface, the AC portion of the electrical characteristics is measured for each group.

Table 5.33 RSPI Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 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*2

RSPI RSPCK clock cycle Master tSPcyc 2 4096 tPAcyc Figure 5.46

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 tSPCKr, 
tSPCKf

— 5 ns

Input — 1 μs

Data input setup time Master tSU 6 — ns Figure 5.47 to 
Figure 5.52

Slave 8.3 – tPAcyc —

Data input hold time Master PCLKA division 
ratio set to 1/2

tHF 0 — ns

PCLKA division 
ratio set to a 
value other 
than 1/2

tH tPAcyc —

Slave 8.3 + 2 × tPAcyc —

SSL setup time Master tLEAD 1 8 tSPcyc

Slave 4 — tPAcyc 

SSL hold time Master tLAG 1 8 tSPcyc

Slave 4 — tPAcyc 

Data output delay time Master tOD — 6.3 ns

Slave — 3 × tPAcyc + 
20

Data output hold time Master tOH 0 — ns

Slave 0 —

Successive transmission 
delay time

Master tTD tSPcyc + 2 × tPAcyc 8 × tSPcyc
+ 2 × tPAcyc

ns

Slave 4 × tPAcyc —

MOSI and MISO
rise/fall time

Output tDr, tDf — 5 ns

Input — 1 μs

SSL
rise/fall time

Output tSSLr, 
tSSLf

— 5 ns

Input — 1 μs

Slave access time tSA — 4 tPAcyc Figure 5.51, 
Figure 5.52

Slave output release time tREL — 3 tPAcyc
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5.6 D/A Conversion Characteristics

5.7 Temperature Sensor Characteristics

Note 1. Set the S12AD1.ADSSTRT register such that the sampling time of the 12-bit A/D converter satisfies this specification.

Table 5.48 D/A Conversion Characteristics
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 

2.7 ≤ VREFH0 ≤ AVCC0, VCC_USBA = AVCC_USBA = 3.0 to 3.6 V,
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
Ta = Topr

Item Min. Typ. Max. Unit Test Conditions

Resolution 12 12 12 Bit

Without AMP 
output

Absolute accuracy — — ±6.0 LSB 2-MΩ resistive load
10-bit conversion

DNL differential nonlinearity 
error

— ±1.0 ±2.0 LSB 2-MΩ resistive load

RO output resistance — 7.5 — kΩ

Conversion time — — 3.0 μs 20-pF capacitive load

With AMP output Resistive load 5 — — kΩ

Capacitive load — 50 pF

Output voltage range 0.2 — AVCC1 – 0.2 V

DNL differential nonlinearity 
error

— ±1.0 ±2.0 LSB

INL integral nonlinearity error — ±2.0 ±4.0 LSB

Conversion time — — 4.0 μs

Table 5.49 Temperature Sensor Characteristics
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
Ta = Topr

Item Min. Typ. Max. Unit Test Conditions

Relative accuracy ― ±1 ― °C

Temperature slope ― 3.8 ― mV/°C

Output voltage (at 25°C) ― 1.21 ― V

Temperature sensor start time ― ― 30 μs

Sampling time*1 4.15 ― ― μs
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Note 1. Definition of reprogram/erase cycle:
The reprogram/erase cycle is the number of erasing for each block. When the reprogram/erase cycle is n times (n = 100000), 
erasing can be performed n times for each block. For instance, when 4-byte programming is performed 512 times for different 
addresses in 2-Kbyte block and then the entire block is erased, the reprogram/erase cycle is counted as one. However, 
programming the same address for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. This is the minimum number of times to guarantee all the characteristics after reprogramming (guaranteed range is from 1 to the 
value of the minimum value).

Note 3. This shows the characteristics when reprogramming is performed within the specified range, including the minimum value.

Table 5.54 Data Flash Memory Characteristics
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
Temperature range for programming/erasure: Ta = Topr

Item Symbol
FCLK = 4 MHz 20 MHz ≤ FCLK ≤ 60 MHz

Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 4 bytes tDP4 — 0.36 3.8 — 0.16 1.7 ms

Erasure time 64 bytes tDE64 — 3.1 18 — 1.7 10 ms

Blank check time 4 bytes tDBC4 — — 84 — — 30 μs

64 bytes tDBC64 — — 280 — — 100 μs

2 Kbytes tDBC2K — — 6169 — — 2200 μs

Reprogramming/erasure cycle*1 NDPEC 100000
*2

— — 100000
*2

— — —

Suspend delay time during programming tDSPD — — 264 — — 120 μs

First suspend delay time during erasure 
(in suspend priority mode)

tDSESD1 — — 216 — — 120 μs

Second suspend delay time during 
erasure 
(in suspend priority mode)

tDSESD2 — — 300 — — 300 μs

Suspend delay time during erasing 
(in erasure priority mode)

tDSEED — — 300 — — 300 μs

Forced stop command tFD — — 32 — — 20 μs

Data hold time*3 tDDRP 10 — — 10 — — —
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Figure B 176-Pin LFBGA (PLBG0176GA-A)


