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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

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

Common Subcategories of "Embedded -
Microcontrollers"

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

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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111 TRDATA3 PG7 D31 ET1_TX_ER

112 PA2 A2 MTIOC7A/
GTIOC1A-C/PO18

RXD5/SMISO5/
SSCL5/SSLA3-B

113 TRDATA2 PG6 D30 ET1_ETXD3

114 PA1 A1/DQM3 MTIOC0B/MTCLKC/
MTIOC7B/
GTIOC2A-C/TIOCB0/
PO17

SCK5/SSLA2-B/
ET0_WOL

IRQ11

115 VCC

116 TRCLK PG5 D29 ET1_ETXD2

117 VSS

118 PA0 A0/BC0#/
DQM2

MTIOC4A/MTIOC6D/
GTIOC0B-C/TIOCA0/
CACREF/PO16

SSLA1-B/
ET0_TX_EN/
RMII0_TXD_EN

119 TRSYNC PG4 D28 ET1_ETXD1/
RMII1_TXD1

120 P67 CS7#/DQM1 MTIOC7C/
GTIOC1B-C

CRX2 IRQ15

121 TRDATA1 PG3 D27 ET1_ETXD0/
RMII1_TXD0

122 P66 CS6#/DQM0 MTIOC7D/
GTIOC2B-C

CTX2

123 TRDATA0 PG2 D26 ET1_TX_CLK

124 P65 CS5#/CKE

125 PE7 D15[A15/D15] MTIOC6A/
GTIOC3A-E/TOC1

MMC_RES#-B/
SDHI_WP-B

IRQ7 AN105

126 PE6 D14[A14/D14] MTIOC6C/
GTIOC3B-E/TIC1

MMC_CD-B/
SDHI_CD-B

IRQ6 AN104

127 VCC

128 P70 SDCLK

129 VSS

130 PE5 D13[A13/D13] MTIOC4C/MTIOC2B/
GTIOC0A-A

ET0_RX_CLK/
REF50CK0

IRQ5 AN103

131 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/
GTIOC1A-A/PO28

ET0_ERXD2 AN102

132 PE3 D11[A11/D11] MTIOC4B/
GTIOC2A-A/PO26/
POE8#/TOC3

CTS12#/RTS12#/
SS12#/
ET0_ERXD3

MMC_D7-B AN101

133 PE2 D10[A10/D10] MTIOC4A/
GTIOC0B-A/PO23/
TIC3

RXD12/SMISO12/
SSCL12/
RXDX12

MMC_D6-B IRQ7-DS AN100

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

TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12

MMC_D5-B ANEX1

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

SCK12 MMC_D4-B ANEX0

136 P64 CS4#/WE#

137 P63 CS3#/CAS#

138 P62 CS2#/RAS#

139 P61 CS1#/SDCS#

140 VSS

141 P60 CS0# ET1_TX_EN/
RMII1_TXD_EN

142 VCC

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (5/7)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

176-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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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.

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

IRQ2

M5 VCC_USB

M6 VSS_USB

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

M8 PC6 A22/CS1# MTIOC3C/MTCLKA/
GTIOC3B-D/TMCI2/
TIC0/PO30

RXD8/MOSIA-A/
ET0_ETXD3

MMC_D6-A IRQ13

M9 TRDATA1 P81 EDACK0 MTIOC3D/
GTIOC0B-D/PO27

RXD10/ET0_ETXD0/
RMII0_TXD0

MMC_D3-A/
SDHI_CD-A/
QIO3-A

M10 P77 CS7# PO23 TXD11/ET0_RX_ER/
RMII0_RX_ER

MMC_CLK-A/
SDHI_CLK-A/
QSPCLK-A

M11 PC0 A16 MTIOC3C/TCLKC/
PO17

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

IRQ14

M12 PC1 A17 MTIOC3A/TCLKD/
PO18

SCK5/SSLA2-A/
ET0_ERXD2

IRQ12

M13 VCC

N1 P21 MTIOC1B/MTIOC4A/
GTIOC2A-B/TIOCA3/
TMCI0/PO1

RXD0/SMISO0/
SSCL0/
USB0_EXICEN/
SSIWS0

PIXD5 IRQ9

N2 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/
SSDA0/USB0_ID/
SSIRXD0

PIXD4 IRQ8

N3 P87 MTIOC4C/
GTIOC1B-B/TIOCA2

TXD10 PIXD2

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

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

IRQ4

N5 USB0_DM

N6 USB0_DP

N7 TRDATA3 P55 WAIT#/
EDREQ0

MTIOC4D/TMO3 CRX1/ET0_EXOUT IRQ10

N8 VSS

N9 UB PC7 A23/CS0# MTIOC3A/MTCLKB/
GTIOC3A-D/TMO2/
TOC0/PO31/CACREF

TXD8/MISOA-A/
ET0_COL

MMC_D7-A IRQ14

N10 TRSYNC P82 EDREQ1 MTIOC4A/
GTIOC2A-D/PO28

TXD10/ET0_ETXD1/
RMII0_TXD1

MMC_D4-A

N11 PC3 A19 MTIOC4D/
GTIOC1B-D/TCLKB/
PO24

TXD5/SMOSI5/
SSDA5/ET0_TX_ER

MMC_D0-A/
SDHI_D0-A/
QIO0-A/
QMO-A

N12 P75 CS5# PO20 SCK11/RTS11#/
ET0_ERXD0/
RMII0_RXD0

MMC_RES#-A/
SDHI_D2-A

N13 P74 A20/CS4# PO19 CTS11#/ET0_ERXD1/
RMII0_RXD1

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

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

RXD0/SMISO0/
SSCL0/
USB0_EXICEN/
SSIWS0

PIXD5 IRQ9

37 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/
SSDA0/USB0_ID/
SSIRXD0

PIXD4 IRQ8

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

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

PIXD3 IRQ7 ADTRG1#

39 P87 MTIOC4C/
GTIOC1B-B/TIOCA2

TXD10 PIXD2

40 P16 MTIOC3C/MTIOC3D/
TIOCB1/TCLKC/
TMO2/PO14/
RTCOUT

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

IRQ6 ADTRG0#

41 P86 MTIOC4D/
GTIOC2B-B/TIOCA0

RXD10 PIXD1

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

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

PIXD0 IRQ5

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

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

IRQ4

44 P13 MTIOC0B/TIOCA5/
TMO3/PO13

TXD2/SMOSI2/
SSDA2/SDA0[FM+]

IRQ3 ADTRG1#

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

IRQ2

46 VCC_USB

47 USB0_DM

48 USB0_DP

49 VSS_USB

50 P56 EDACK1 MTIOC3C/TIOCA1

51 TRDATA3 P55 WAIT#/
EDREQ0

MTIOC4D/TMO3 CRX1/ET0_EXOUT IRQ10

52 TRDATA2 P54 ALE/EDACK0 MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1/ET0_LINKSTA

53 P53*1 BCLK

54 P52 RD# RXD2/SMISO2/SSCL2

55 P51 WR1#/BC1#/
WAIT#

SCK2

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

57 VSS

58 TRCLK P83 EDACK1 MTIOC4C/
GTIOC0A-D

CTS10#/ET0_CRS/
RMII0_CRS_DV/
SCK10

59 VCC

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

TXD8/MISOA-A/
ET0_COL

MMC_D7-A IRQ14

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

RXD8/MOSIA-A/
ET0_ETXD3

MMC_D6-A IRQ13

62 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

MMC_D5-A

Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (2/5)

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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87 PB0 A8 MTIC5W/TIOCA3/
PO24

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

IRQ12

88 PA7 A7 TIOCB2/PO23 MISOA-B/ET0_WOL

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

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

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

RSPCKA-B/
ET0_LINKSTA

91 VCC

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

TXD5/SMOSI5/
SSDA5/SSLA0-B/
ET0_MDC

IRQ5-DS

93 VSS

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

RXD5/SMISO5/
SSCL5/ET0_MDIO

IRQ6-DS

95 PA2 A2 MTIOC7A/
GTIOC1A-C/PO18

RXD5/SMISO5/
SSCL5/SSLA3-B

96 PA1 A1 MTIOC0B/MTCLKC/
MTIOC7B/
GTIOC2A-C/TIOCB0/
PO17

SCK5/SSLA2-B/
ET0_WOL

IRQ11

97 PA0 A0/BC0# MTIOC4A/MTIOC6D/
GTIOC0B-C/TIOCA0/
CACREF/PO16

SSLA1-B/
ET0_TX_EN/
RMII0_TXD_EN

98 P67 CS7#/DQM1 MTIOC7C/
GTIOC1B-C

CRX2 IRQ15

99 P66 CS6#/DQM0 MTIOC7D/
GTIOC2B-C

CTX2

100 P65 CS5#/CKE

101 PE7 D15[A15/D15] MTIOC6A/
GTIOC3A-E/TOC1

MMC_RES#-B/
SDHI_WP-B

IRQ7 AN105

102 PE6 D14[A14/D14] MTIOC6C/GTIOC3B-
E/TIC1

MMC_CD-B/
SDHI_CD-B

IRQ6 AN104

103 VCC

104 P70 SDCLK

105 VSS

106 PE5 D13[A13/D13] MTIOC4C/MTIOC2B/
GTIOC0A-A

ET0_RX_CLK/
REF50CK0

IRQ5 AN103

107 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/
GTIOC1A-A/PO28

ET0_ERXD2 AN102

108 PE3 D11[A11/D11] MTIOC4B/
GTIOC2A-A/PO26/
POE8#/TOC3

CTS12#/RTS12#/
SS12#/ET0_ERXD3/

MMC_D7-B AN101

109 PE2 D10[A10/D10] MTIOC4A/
GTIOC0B-A/PO23/
TIC3

RXD12/SMISO12/
SSCL12/RXDX12/

MMC_D6-B IRQ7-DS AN100

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

TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12

MMC_D5-B ANEX1

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

SCK12 MMC_D4-B ANEX0

112 P64 CS4#/WE#

113 P63 CS3#/CAS#

114 P62 CS2#/RAS#

115 P61 CS1#/SDCS#

116 VSS

Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (4/5)

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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0008 8022h WDT WDT Control Register WDTCR 16 16 2, 3 PCLKB 2 ICLK WDTA

0008 8024h WDT WDT Status Register WDTSR 16 16 2, 3 PCLKB 2 ICLK WDTA

0008 8026h WDT WDT Reset Control Register WDTRCR 8 8 2, 3 PCLKB 2 ICLK WDTA

0008 8030h IWDT IWDT Refresh Register IWDTRR 8 8 2, 3 PCLKB 2 ICLK IWDTa

0008 8032h IWDT IWDT Control Register IWDTCR 16 16 2, 3 PCLKB 2 ICLK IWDTa

0008 8034h IWDT IWDT Status Register IWDTSR 16 16 2, 3 PCLKB 2 ICLK IWDTa

0008 8036h IWDT IWDT Reset Control Register IWDTRCR 8 8 2, 3 PCLKB 2 ICLK IWDTa

0008 8038h IWDT IWDT Count Stop Control Register IWDTCSTPR 8 8 2, 3 PCLKB 2 ICLK IWDTa

0008 8040h DA D/A Data Register 0 DADR0 16 16 2, 3 PCLKB 2 ICLK R12DA

0008 8042h DA D/A Data Register 1 DADR1 16 16 2, 3 PCLKB 2 ICLK R12DA

0008 8044h DA D/A Control Register DACR 8 8 2, 3 PCLKB 2 ICLK R12DA

0008 8045h DA DADRm Format Select Register DADPR 8 8 2, 3 PCLKB 2 ICLK R12DA

0008 8046h DA D/A A/D Synchronous Start Control Register DAADSCR 8 8 2, 3 PCLKB 2 ICLK R12DA

0008 8048h DA D/A Output Amplifier Control Register DAAMPCR 8 8 2, 3 PCLKB 2 ICLK R12DA

0008 8100h TPUA Timer Start Register TSTR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8101h TPUA Timer Synchronous Register TSYR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8108h TPU0 Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8109h TPU1 Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 810Ah TPU2 Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 810Bh TPU3 Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 810Ch TPU4 Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 810Dh TPU5 Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8110h TPU0 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8111h TPU0 Timer Mode Register TMDR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8112h TPU0 Timer I/O Control Register H TIORH 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8113h TPU0 Timer I/O Control Register L TIORL 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8114h TPU0 Timer Interrupt Enable Register TIER 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8115h TPU0 Timer Status Register TSR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8116h TPU0 Timer Counter TCNT 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 8118h TPU0 Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 811Ah TPU0 Timer General Register B TGRB 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 811Ch TPU0 Timer General Register C TGRC 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 811Eh TPU0 Timer General Register D TGRD 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 8120h TPU1 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8121h TPU1 Timer Mode Register TMDR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8122h TPU1 Timer I/O Control Register TIOR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8124h TPU1 Timer Interrupt Enable Register TIER 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8125h TPU1 Timer Status Register TSR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8126h TPU1 Timer Counter TCNT 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 8128h TPU1 Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 812Ah TPU1 Timer General Register B TGRB 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 8130h TPU2 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8131h TPU2 Timer Mode Register TMDR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8132h TPU2 Timer I/O Control Register TIOR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8134h TPU2 Timer Interrupt Enable Register TIER 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8135h TPU2 Timer Status Register TSR 8 8 2, 3 PCLKB 2 ICLK TPUa

0008 8136h TPU2 Timer Counter TCNT 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 8138h TPU2 Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 813Ah TPU2 Timer General Register B TGRB 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 8140h TPU3 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TPUa

Table 4.1 List of I/O Registers (Address Order) (14 / 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 A030h SCI1 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh

0008 A032h SCI1 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A040h SCI2 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A041h SCI2 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A042h SCI2 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A043h SCI2 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A044h SCI2 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A045h SCI2 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A046h SMCI2 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A047h SCI2 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A048h SCI2 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A049h SCI2 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A04Ah SCI2 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A04Bh SCI2 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A04Ch SCI2 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A04Dh SCI2 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A04Eh SCI2 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A04Fh SCI2 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A04Eh SCI2 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh

0008 A050h SCI2 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A051h SCI2 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A050h SCI2 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh

0008 A052h SCI2 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A060h SCI3 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A061h SCI3 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A062h SCI3 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A063h SCI3 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A064h SCI3 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A065h SCI3 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A066h SMCI3 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A067h SCI3 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh
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000C 4138h EPTPC Negative Gradient Limit Register MLIMITRM 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 413Ch EPTPC Negative Gradient Limit Register MLIMITRL 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4140h EPTPC Statistical Information Retention Control Register GETINFOR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4170h EPTPC Local Time Counter LCCVRU 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4174h EPTPC Local Time Counter LCCVRM 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4178h EPTPC Local Time Counter LCCVRL 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4210h EPTPC Positive Gradient Worst 10 Value Register PW10VRU 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4214h EPTPC Positive Gradient Worst 10 Value Register PW10VRM 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4218h EPTPC Positive Gradient Worst 10 Value Register PW10VRL 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 42D0h EPTPC Negative Gradient Worst 10 Value Register MW10RU 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 42D4h EPTPC Negative Gradient Worst 10 Value Register MW10RM 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 42D8h EPTPC Negative Gradient Worst 10 Value Register MW10RL 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4300h EPTPC Timer Start Time Setting Register TMSTTRU0 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4304h EPTPC Timer Start Time Setting Register TMSTTRL0 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4308h EPTPC Timer Cycle Setting Register 0 TMCYCR0 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 430Ch EPTPC Timer Pulse Width Setting Register 0 TMPLSR0 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4310h EPTPC Timer Start Time Setting Register TMSTTRU1 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4314h EPTPC Timer Start Time Setting Register TMSTTRL1 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4318h EPTPC Timer Cycle Setting Register 1 TMCYCR1 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 431Ch EPTPC Timer Pulse Width Setting Register 1 TMPLSR1 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4320h EPTPC Timer Start Time Setting Register TMSTTRU2 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4324h EPTPC Timer Start Time Setting Register TMSTTRL2 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4328h EPTPC Timer Cycle Setting Register 2 TMCYCR2 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 432Ch EPTPC Timer Pulse Width Setting Register 2 TMPLSR2 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4330h EPTPC Timer Start Time Setting Register TMSTTRU3 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4334h EPTPC Timer Start Time Setting Register TMSTTRL3 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4338h EPTPC Timer Cycle Setting Register 3 TMCYCR3 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 433Ch EPTPC Timer Pulse Width Setting Register 3 TMPLSR3 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4340h EPTPC Timer Start Time Setting Register TMSTTRU4 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4344h EPTPC Timer Start Time Setting Register TMSTTRL4 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4348h EPTPC Timer Cycle Setting Register 4 TMCYCR4 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 434Ch EPTPC Timer Pulse Width Setting Register 4 TMPLSR4 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4350h EPTPC Timer Start Time Setting Register TMSTTRU5 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4354h EPTPC Timer Start Time Setting Register TMSTTRL5 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4358h EPTPC Timer Cycle Setting Register 5 TMCYCR5 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 435Ch EPTPC Timer Pulse Width Setting Register 5 TMPLSR5 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 437Ch EPTPC Timer Start Register TMSTARTR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4400h EPTPC PRC-TC Status Register PRSR 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPC

000C 4404h EPTPC PRC-TC Status Notification Permission Register PRIPR 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPC

000C 4410h EPTPC Channel 0 Local MAC Address Register PRMACRU0 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPC

000C 4414h EPTPC Channel 0 Local MAC Address Register PRMACRL0 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPC

000C 4418h EPTPC Channel 1 Local MAC Address Register PRMACRU1 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPC

000C 441Ch EPTPC Channel 1 Local MAC Address Register PRMACRL1 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPC

000C 4420h EPTPC Packet Transmission Control Register TRNDISR 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPC

000C 4430h EPTPC Relay Mode Register TRNMR 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPC

000C 4434h EPTPC Cut-Through Transfer Start Threshold Register TRNCTTDR 32 32 9, 10 PCLKA 2 to 5 ICLK EPTPC

000C 4800h EPTPC
0

SYNFP Status Register SYSR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4804h EPTPC
0

SYNFP Status Notification Permission Register SYIPR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC
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000C 4810h EPTPC
0

SYNFP MAC Address Register SYMACRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4814h EPTPC
0

SYNFP MAC Address Register SYMACRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 481Ch EPTPC
0

SYNFP Local IP Address Register SYIPADDRR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4840h EPTPC
0

SYNFP Specification Version Setting Register SYSPVRR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4844h EPTPC
0

SYNFP Domain Number Setting Register SYDOMR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4850h EPTPC
0

Announce Message Flag Field Setting Register ANFR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4854h EPTPC
0

Sync Message Flag Field Setting Register SYNFR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4858h EPTPC
0

Delay_Req Message Flag Field Setting Register DYRQFR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 485Ch EPTPC
0

Delay_Resp Message Flag Field Setting Register DYRPFR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4860h EPTPC
0

SYNFP Local Clock ID Registers SYCIDRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4864h EPTPC
0

SYNFP Local Clock ID Registers SYCIDRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4868h EPTPC
0

SYNFP Local Port Number Register SYPNUMR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4880h EPTPC
0

SYNFP Register Value Load Directive Register SYRVLDR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4890h EPTPC
0

SYNFP Reception Filter Register 1 SYRFL1R 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4894h EPTPC
0

SYNFP Reception Filter Register 2 SYRFL2R 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4898h EPTPC
0

SYNFP Transmission Enable Register SYTRENR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48A0h EPTPC
0

Master Clock ID Register MTCIDU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48A4h EPTPC
0

Master Clock ID Register MTCIDL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48A8h EPTPC
0

Master Clock Port Number Register MTPID 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48C0h EPTPC
0

SYNFP Transmission Interval Setting Register SYTLIR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48C4h EPTPC
0

SYNFP Received logMessageInterval Value 
Indication Register

SYRLIR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48C8h EPTPC
0

offsetFromMaster Value Register OFMRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48CCh EPTPC
0

offsetFromMaster Value Register OFMRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48D0h EPTPC
0

meanPathDelay Value Register MPDRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48D4h EPTPC
0

meanPathDelay Value Register MPDRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48E0h EPTPC
0

grandmasterPriority Field Setting Register GMPR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48E4h EPTPC
0

grandmasterClockQuality Field Setting Register GMCQR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48E8h EPTPC
0

grandmasterIdentity Field Setting Registers GMIDRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48ECh EPTPC
0

grandmasterIdentity Field Setting Registers GMIDRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48F0h EPTPC
0

currentUtcOffset/timeSource Field Setting Register CUOTSR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 48F4h EPTPC
0

stepsRemoved Field Setting Register SRR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC
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000C 4D20h EPTPC
1

PTP-primary Message Destination IP Address Setting 
Register

PPIPR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D24h EPTPC
1

PTP-pdelay Message Destination IP Address Setting 
Register

PDIPR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D28h EPTPC
1

PTP event Message TOS Setting Register PETOSR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D2Ch EPTPC
1

PTP general Message TOS Setting Register PGTOSR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D30h EPTPC
1

PTP-primary Message TTL Setting Register PPTTLR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D34h EPTPC
1

PTP-pdelay Message TTL Setting Register PDTTLR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D38h EPTPC
1

PTP event Message UDP Destination Port Number 
Setting Register

PEUDPR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D3Ch EPTPC
1

PTP general Message UDP Destination Port Number 
Setting Register

PGUDPR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D40h EPTPC
1

Frame Reception Filter Setting Register FFLTR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D60h EPTPC
1

Frame Reception Filter MAC Address 0 Setting 
Registers

FMAC0RU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D64h EPTPC
1

Frame Reception Filter MAC Address 0 Setting 
Registers

FMAC0RL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D68h EPTPC
1

Frame Reception Filter MAC Address 1 Setting 
Registers

FMAC1RU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4D6Ch EPTPC
1

Frame Reception Filter MAC Address 1 Setting 
Registers

FMAC1RL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4DC0h EPTPC
1

Asymmetric Delay Setting Register DASYMRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4DC4h EPTPC
1

Asymmetric Delay Setting Register DASYMRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4DC8h EPTPC
1

Timestamp Latency Setting Register TSLATR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4DCCh EPTPC
1

SYNFP Operation Setting Register SYCONFR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4DD0h EPTPC
1

SYNFP Frame Format Setting Register SYFORMR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000C 4DD4h EPTPC
1

Response Message Reception Timeout Register RSTOUTR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPC

000D 0000h SCIFA8 Serial Mode Register SMR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0002h SCIFA8 Bit Rate Register BRR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0002h SCIFA8 Modulation Duty Register MDDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0004h SCIFA8 Serial Control Register SCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0006h SCIFA8 Transmit FIFO Data Register FTDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0008h SCIFA8 Serial Status Register FSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 000Ah SCIFA8 Receive FIFO Data Register FRDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 000Ch SCIFA8 FIFO Control Register FCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 000Eh SCIFA8 FIFO Data Count Register FDR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0010h SCIFA8 Serial Port Register SPTR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0012h SCIFA8 Line Status Register LSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0014h SCIFA8 Serial Extended Mode Register SEMR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0016h SCIFA8 FIFO Trigger Control Register FTCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0020h SCIFA9 Serial Mode Register SMR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0022h SCIFA9 Bit Rate Register BRR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0022h SCIFA9 Modulation Duty Register MDDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0024h SCIFA9 Serial Control Register SCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0026h SCIFA9 Transmit FIFO Data Register FTDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0028h SCIFA9 Serial Status Register FSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 002Ah SCIFA9 Receive FIFO Data Register FRDR 8 8 3, 4 PCLKB 2 ICLK SCIFA
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000D 0470h USBA Pipe1 Control Register PIPE1CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0472h USBA Pipe2 Control Register PIPE2CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0474h USBA Pipe3 Control Register PIPE3CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0476h USBA Pipe4 Control Register PIPE4CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0478h USBA Pipe5 Control Register PIPE5CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 047Ah USBA Pipe6 Control Register PIPE6CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 047Ch USBA Pipe7 Control Register PIPE7CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 047Eh USBA Pipe8 Control Register PIPE8CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0480h USBA Pipe9 Control Register PIPE9CTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0490h USBA Pipe1 Transaction Counter Enable Register PIPE1TRE 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0492h USBA Pipe1 Transaction Counter Register PIPE1TRN 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0494h USBA Pipe2 Transaction Counter Enable Register PIPE2TRE 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0496h USBA Pipe2 Transaction Counter Register PIPE2TRN 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 0498h USBA Pipe3 Transaction Counter Enable Register PIPE3TRE 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA

000D 049Ah USBA Pipe3 Transaction Counter Register PIPE3TRN 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to the 
nearest integer 

greater than 1 + (3 + 
BUSWAIT) × (fre-

quency ratio of ICLK/
PCLKB)*5

USBA
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5.2 DC Characteristics

Note 1. This does not include the pins, which are multiplexed as ports for 5 V tolerant.
Note 2. Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and C0 to C3 are 5 V tolerant.
Note 3. For P32, P31, and P30, input as follows when the VBATT power supply is selected.

VIH Min. = VBATT × 0.8, VIH Max. = VBATT + 0.3, VIL Min. = –0.3, VIL Max. = VBATT × 0.2 (VBATT = 2.0 to 3.6 V)

Table 5.2 DC Characteristics (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
Test 

Conditions

Schmitt trigger 
input voltage

IRQ input pin*1

MTU input pin*1

GPT input pin*1

POE3 input pin*1

TPU input pin*1

TMR input pin*1

SCI input pin*1

ADTRG# input pin*1

RES#, NMI

VIH VCC × 0.8 — VCC + 0.3 V

VIL –0.3 — VCC × 0.2

∆VT VCC × 0.06 — —

RIIC input pin
(except for SMBus)

VIH VCC × 0.7 — VCC + 3.6 
(≤ 5.8 max.)

VIL –0.3 — VCC × 0.3

∆VT VCC × 0.05 — —

Ports for 5 V tolerant*2 VIH VCC × 0.8 — VCC + 3.6 
(≤ 5.8 max.)

VIL –0.3 — VCC × 0.2

Other input pins excluding ports 
for 5 V tolerant*3

VIH VCC × 0.8 — VCC + 0.3

VIL –0.3 — VCC × 0.2

Input high voltage
(except for Schmitt 
trigger input pin)

MD pin, EMLE VIH VCC × 0.9 — VCC + 0.3 V

EXTAL, RSPI input pin, 
EXDMAC input pin, WAIT#, 
TCK, SSI input pin, 
SDHI input pin, MMC input pin, 
PDC input pin, QSPI input pin

VCC × 0.8 — VCC + 0.3

ETHERC input pin 2.3 — VCC + 0.3

D0 to D31 VCC × 0.7 — VCC + 0.3

RIIC (SMBus) 2.1 — 5.8

Input low voltage
(except for Schmitt 
trigger input pin)

MD pin, EMLE VIL –0.3 — VCC × 0.1 V

EXTAL, RSPI input pin, 
ETHERC input pin, 
EXDMAC input pin, WAIT#, TCK, 
SSI input pin, 
SDHI input pin, MMC input pin, 
PDC input pin, QSPI input pin

–0.3 — VCC × 0.2

D0 to D31 –0.3 — VCC × 0.3

RIIC (SMBus) –0.3 — 0.8
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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. This does not include operations as BGO (background 

operations).
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)

ICC Max. = 0.77 × f + 18 (max. operation in high-speed operating mode)
ICC Typ. = 0.08 × f + 6 (normal operation in high-speed operating mode)
ICC Typ. = 0.5 × f + 2.6 (low-speed operating mode 1)
ICC Max. = 0.36 × f + 18 (sleep mode)

Note 4. This does not include operations as BGO (background operations). 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. This is the increase for programming or erasure of the code flash memory (limitations apply to the combinations of ranges in 
which writing proceed) or data flash memory during program execution in the code flash memory.

Note 6. The low power consumption function is disabled and DEEPCUT[1:0] = 01b.
Note 7. The low power consumption function is enabled and DEEPCUT[1:0] = 11b.

Table 5.4 DC Characteristics (3)
Conditions: VCC = AVCC0 = AVCC1 = VREFH0 = VCC_USB = 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 Test Conditions

Supply 
current*1

H
ig

h
-s

pe
ed

 o
pe

ra
tin

g
 m

od
e

Max.*2 ICC*3 — — 110 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

— 39 —

Peripheral function clock signal 
stopped*4

— 16 —

Coremark Peripheral function clock signal 
stopped*4

— 21 —

Sleep mode: Supply of the clock signal to 
peripheral modules is stopped*4

32 61

All-module-clock-stop mode (reference value) — 10 28

Increased 
by BGO 
operation
*5

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

— 7 —

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

— 10 —

Low-speed operating mode 1: Supply of the clock signal 
to peripheral modules is stopped*4

— 3 — All clocks 1 MHz

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

— 1.2 — All clocks 32.768 kHz

Software standby mode — 0.7 10

D
ee

p 
so

ftw
ar

e 
st

a
nd

by
 m

od
e

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

— 22 63 μA

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

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

— 12.5 26

Power-on reset circuit and low-
power consumption function 
enabled*7

— 3.1 13.5

Increased by 
RTC operation

When a crystal resonator for 
low clock loads is in use

— 0.6 —

When a crystal resonator for 
standard clock loads is in use

— 2.0 —

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

When a crystal resonator for 
low clock loads is in use

— 0.9 — VBATT = 2.0 V, 
VCC = 0 V

— 1.6 — VBATT = 3.3 V, 
VCC = 0 V

When a crystal resonator for 
standard clock loads is in use

— 1.7 — VBATT = 2.0 V, 
VCC = 0 V

— 3.3 — VBATT = 3.3 V, 
VCC = 0 V
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5.3.4 Control Signal Timing

Note 1. tPBcyc: PCLKB cycle

Figure 5.14 NMI Interrupt Input Timing

Figure 5.15 IRQ Interrupt Input Timing

Table 5.20 Control Signal 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, 
PLCKB = 8 to 60 MHz, Ta = Topr

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

NMI pulse width tNMIW 200 — — ns tPBcyc × 2 ≤ 200 ns, Figure 5.14

tPBcyc × 2 — — ns tPBcyc × 2 > 200 ns, Figure 5.14

IRQ pulse width tIRQW 200 — — ns tPBcyc × 2 ≤ 200 ns, Figure 5.15

tPBcyc × 2 — — ns tPBcyc × 2 > 200 ns, Figure 5.15

NMI

tNMIW

IRQ

tIRQW
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Figure 5.18 External Bus Timing/Normal Read Cycle (Bus Clock Synchronized)

A23 to A1

CS7# to CS0#

tAD

BCLK

A23 to A0

D31 to D0 (Read)

Byte strobe mode

1-write strobe mode

BC3# to BC0#

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

tBCD

tCSD tCSD

RD# (Read)

tRSD tRSD

tAD

tRDHtRDS

tAD

tAD

tBCD

TW1 TW2 Tend Tn1 Tn2

RDON:1

CSRWAIT:2

CSROFF:2

CSON:0
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Figure 5.29 SDRAM Space Self-Refresh Bus Timing

A18 to A0

(RFS)

SDCLK pin

SDCS#

AP*1

DQMn

D31 to D0

RAS#

CAS#

WE#

CKE

(Hi-Z)

tCKED

(High)

tCASDtCASDtCASD

tRASD tRASD tRASD

t CSD2tCSD2t CSD2

t AD2  

t AD2  

(RFA)Ts (RFX) (RFA)

t AD2  

t AD2  

tCSD2 t CSD2tCSD2tCSD2

tRASD tRASD tRASD tRASD

tCASD tCASD tCASD tCASD

tCKED

SDRAM command

t DQMD t DQMD

Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.
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Figure 5.32 EDACK0 and EDACK1 Single-Address Transfer Timing (for SDRAM)

EDACK0,
EDACK1

tEDACD

BCLK pin

tEDACD
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Note 1. tPBcyc: PCLKB cycle

Figure 5.46 RSPI Clock Timing and Simple SPI Clock Timing

Table 5.34 Simple SPI 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

Simple 
SPI

SCK clock cycle output (master) tSPcyc 4 65536 tPBcyc Figure 5.46

SCK clock cycle input (slave) 8 65536

SCK clock high pulse width tSPCKWH 0.4 0.6 tSPcyc

SCK clock low pulse width tSPCKWL 0.4 0.6 tSPcyc

SCK clock rise/fall time tSPCKr, tSPCKf — 20 ns

Data input setup time tSU 33.3 — ns Figure 5.47 to 
Figure 5.52

Data input hold time tH 33.3 — ns

SS input setup time tLEAD 1 — tSPcyc

SS input hold time tLAG 1 — tSPcyc

Data output delay time tOD — 33.3 ns

Data output hold time tOH –10 — ns

Data rise/fall time tDr, tDf — 16.6 ns

SS input rise/fall time tSSLr, tSSLf — 16.6 ns

Slave access time tSA — 5 tPBcyc Figure 5.51, 
Figure 5.52

Slave output release time tREL — 5 tPBcyc

RSPCKA
master select 
output

RSPCKA
slave select input

tSPCKWH

VOH VOH

VOL VOL

VOH VOH

tSPCKWL

tSPCKr tSPCKf

VOL

tSPcyc

tSPCKWH

VIH VIH

VIL VIL

VIH VIH

tSPCKWL

tSPCKr tSPCKf

VIL

tSPcyc

VOH = 0.7 × VCC, VOL = 0.3 × VCC, VIH = 0.7 × VCC, VIL = 0.3 × VCC

RSPI Simple SPI

(n = 0 to 7, 12)

SCKn
master select 
output

SCKn
slave select input
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Figure 5.57 Clock Input/Output Timing

Figure 5.58 Transmit/Receive Timing (SSISCKn Rising Synchronous)

Table 5.38 Serial Sound Interface 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
Test 

Conditions

SSI AUDIO_CLK input frequency tAUDIO — 50 MHz

Output clock cycle tO 150 64000 ns Figure 5.57

Input clock cycle tI 150 64000 ns

Clock high level tHC 60 — ns

Clock low level tLC 60 — ns

Clock rising time tRC — 25 ns

Data delay time tDTR –5 25 ns Figure 5.58, 
Figure 5.59

Setup time tSR 25 — ns

Hold time tHTR 25 — ns

WS change edge SSIDATA output delay tDTRW — 25 ns Figure 5.60

SSISCKn

tHC

tLC

tRC

tI, tO

tSR tHTR

tDTR

SSISCKn
(input or output)

SSIWSn, SSIDATAn, 
SSIRXDn (input)

SSIWSn, SSIDATAn,  
SSITXDn (output)
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Figure 5.74 PDC AC Timing

PIXCLK

VSYNC

HSYNC

PIXD7 to PIXD0

tSYNCS

tSYNCS

tPIXDS tPIXDH

tSYNCH

tSYNCH
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5.10 Battery Backup Function Characteristics

Note: The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the 
voltage level for switching to battery backup (VDETBATT).

Figure 5.84 Battery Backup Function Characteristics

Table 5.52 Battery Backup Function Characteristics
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = 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, 
VBATT = 2.0 to 3.6 V, Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

Voltage level for switching to battery backup VDETBATT 2.50 2.60 2.70 V Figure 5.84

Lower-limit VBATT voltage for power supply switching due to 
VCC voltage drop

VBATTSW 2.70 — —

VCC-off period for starting power supply switching tVOFFBATT 200 — — μs

VBATT

VCC VDETBATT

VBATTSW

tVOFFBATT

VBATT
Switching prohibited VBATT

Switching prohibited

VCC supply VCC supplyVBATT supply

VCC voltage 
guaranteed range

VBATT voltage
guaranteed range

Backup power 
area

The VBATT voltage when the supplied power source switches from Vcc to VBATT should not be lower than VBATTSW, 
the lower-limit VBATT voltage for switching between power supplies due to a drop in the VCC voltage. 

Note.


