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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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1.3 Block Diagram

Figure 1.2 shows a block diagram.

 

Figure 1.2 Block Diagram
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ETHERC: Ethernet controller
EPTPCa: PTP controller for ethernet controller
EDMAC: DMA controller for ethernet controller
ICUA: Interrupt controller
DTCa: Data transfer controller
DMACAa: DMA controller
EXDMACa:EXDMA controller
BSC: Bus controller
WDTA: Watchdog timer
IWDTa: Independent watchdog timer
CRC: CRC (cyclic redundancy check) calculator
SCI: Serial communications interface
SCIFA: Serial communications interface with FIFO
USBb: USB2.0 FS host/function module
USBAa: USB2.0 HS host/function module with battery 

charging
RSPIa: Serial peripheral interface
MPU: Memory protection unit
QSPI: Quad serial peripheral interface
SDHI: SD host interface*1

MMCIF: MMC host interface

PDC: Parallel data capture unit
CAN: CAN module
MTU3a: Multi-function timer pulse unit 3
POE3a: Port output enable 3
GPTa: General-purpose PWM timer
TPUa: 16-bit timer pulse unit
PPG: Programmable pulse generator
TMRb: 8-bit timer
CMT: Compare match timer
CMTW: Compare match timer W
RTCd: Realtime clock
RIICa: I2C bus interface
DOC: Data operation circuit
CAC: Clock frequency accuracy measurement circuit
AESa: AES*1

DES: DES*1

SHAa: SHA-256*1

RNG: True random number generator*1

SSI: Serial sound interface
SRC: Sampling rate converter
AFU: Advanced fetching unit

Note 1. Optional
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E13 TRDATA0 PG2 D26 ET1_TX_CLK

E14 TRDATA1 PG3 D27 ET1_ETXD0/
RMII1_TXD0

E15 P67 CS7#/DQM1 MTIOC7C/
GTIOC1B-C

CRX2 IRQ15

F1 VBATT

F2 VCL

F3 PJ3 EDACK1 MTIOC3C ET0_EXOUT/
CTS6#/RTS6#/
CTS0#/RTS0#/
SS6#/SS0#

F4 BSCANP

F12 P66 CS6#/DQM0 MTIOC7D/
GTIOC2B-C

CTX2

F13 TRSYNC PG4 D28 ET1_ETXD1/
RMII1_TXD1

F14 PA0 A0/BC0#/
DQM2

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

SSLA1-B/
ET0_TX_EN/
RMII0_TXD_EN

F15 VSS

G1 XCIN

G2 XCOUT

G3 MD/FINED

G4 TRST# PF4

G12 TRCLK PG5 D29 ET1_ETXD2

G13 TRDATA2 PG6 D30 ET1_ETXD3

G14 PA1 A1/DQM3 MTIOC0B/MTCLKC/
MTIOC7B/
GTIOC2A-C/TIOCB0/
PO17

SCK5/SSLA2-B/
ET0_WOL

IRQ11

G15 VCC

H1 XTAL P37

H2 VSS

H3 RES#

H4 UPSEL P35 NMI

H12 PA4 A4 MTIC5U/MTCLKA/
TIOCA1/TMRI0/PO20

TXD5/SMOSI5/
SSDA5/SSLA0-B/
ET0_MDC

IRQ5-DS

H13 PA3 A3 MTIOC0D/MTCLKD/
TIOCD0/TCLKB/PO19

RXD5/SMISO5/
SSCL5/
ET0_MDIO

IRQ6-DS

H14 PA2 A2 MTIOC7A/
GTIOC1A-C/PO18

RXD5/SMISO5/
SSCL5/SSLA3-B

H15 TRDATA3 PG7 D31 ET1_TX_ER

J1 EXTAL P36

J2 VCC

J3 P34 MTIOC0A/TMCI3/
PO12/POE10#

SCK6/SCK0/
ET0_LINKSTA

IRQ4

J4 TMS PF3

J12 PA5 A5 MTIOC6B/
GTIOC0A-C/TIOCB1/
PO21

RSPCKA-B/
ET0_LINKSTA

J13 VSS

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (3/7)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC,
R12DA

177-Pin 
TFLGA
176-Pin 
LFBGA

(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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56 USB0_DP

57 VSS_USB

58 AVCC_
USBA

59 USBA_
RREF

60 AVSS_
USBA

61 PVSS_
USBA

62 VSS2_
USBA

63 USBA_DM

64 USBA_DP

65 VSS1_
USBA

66 VCC_
USBA

67 P11 MTIC5V/TMCI3 SCK2/USBA_VBUS/
USBA_VBUSEN

IRQ1

68 P10 ALE MTIC5W/TMRI3 USBA_OVRCURA 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

74 P83 EDACK1 MTIOC4C/
GTIOC0A-D

CTS10#/ET0_CRS/
RMII0_CRS_DV/
SCK10

75 VCC

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

TXD8/MISOA-A/
ET0_COL

MMC_D7-A IRQ14

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

RXD8/MOSIA-A/
ET0_ETXD3

MMC_D6-A IRQ13

78 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

MMC_D5-A

79 P82 EDREQ1 MTIOC4A/
GTIOC2A-D/PO28

TXD10/ET0_ETXD1/
RMII0_TXD1

MMC_D4-A

80 P81 EDACK0 MTIOC3D/
GTIOC0B-D/PO27

RXD10/ET0_ETXD0/
RMII0_TXD0

MMC_D3-A/
SDHI_CD-A/
QIO3-A

81 P80 EDREQ0 MTIOC3B/PO26 SCK10/RTS10#/
ET0_TX_EN/
RMII0_TXD_EN

MMC_D2-A/
SDHI_WP-A/
QIO2-A

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

SCK5/CTS8#/SSLA0-
A/ET0_TX_CLK

MMC_D1-A/
SDHI_D1-A/
QIO1-A/QMI-A

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

TXD5/SMOSI5/
SSDA5/
ET0_TX_ER

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

Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (3/7)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

176-Pin
LQFP

(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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141 P60 CS0# ET1_TX_EN/
RMII1_TXD_EN

142 VCC

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

IRQ7 AN107

144 PG1 D25 ET1_RX_ER/
RMII1_RX_ER

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

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

IRQ6 AN106

146 PG0 D24 ET1_RX_CLK/
REF50CK1

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

MMC_CLK-B/
SDHI_CLK-B/
QSPCLK-B

IRQ5 AN113

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

IRQ4 AN112

149 P97 A23/D23 ET1_ERXD3

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

MMC_D3-B/
SDHI_D3-B/
QIO3-B

IRQ3 AN111

151 VSS

152 P96 A22/D22 ET1_ERXD2

153 VCC

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

CRX0 MMC_D2-B/
SDHI_D2-B/
QIO2_B

IRQ2 AN110

155 P95 A21/D21 ET1_ERXD1/
RMII1_RXD1

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

CTX0 IRQ1 AN109

157 P94 A20/D20 ET1_ERXD0/
RMII1_RXD0

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

159 P93 A19/D19 POE0# ET1_LINKSTA/CTS7#/
RTS7#/SS7#

AN117

160 P92 A18/D18 POE4# ET1_CRS/
RMII1_CRS_DV/
RXD7/SMISO7/SSCL7

AN116

161 P91 A17/D17 ET1_COL/SCK7 AN115

162 VSS

163 P90 A16/D16 ET1_RX_DV/
TXD7/SMOSI7/SSDA7

AN114

164 VCC

165 P47 IRQ15-
DS

AN007

166 P46 IRQ14-
DS

AN006

167 P45 IRQ13-
DS

AN005

168 P44 IRQ12-
DS

AN004

169 P43 IRQ11-DS AN003

170 P42 IRQ10-
DS

AN002

Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (6/7)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

176-Pin
LQFP

(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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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/MISOB-A

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/RSPCKB-A

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

K3 TMS P31 MTIOC4D/TMCI2/
PO9/RTCIC1

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

IRQ1-DS

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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M2 P17 MTIOC3A/MTIOC3B/
MTIOC4B/
GTIOC0B-B/TIOCB0/
TCLKD/TMO1/PO15/
POE8#

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

PIXD3 IRQ7 ADTRG1#

M3 P86 MTIOC4D/
GTIOC2B-B/TIOCA0

RXD10 PIXD1

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

IRQ2

M5 VCC_USB

M6 VSS_USB

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

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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RX71M Group 4. I/O Registers

0008 7400h ICU DMAC Start Source Select Register 0 DMRSR0 8 8 2 ICLK ICUA

0008 7404h ICU DMAC Start Source Select Register 1 DMRSR1 8 8 2 ICLK ICUA

0008 7408h ICU DMAC Start Source Select Register 2 DMRSR2 8 8 2 ICLK ICUA

0008 740Ch ICU DMAC Start Source Select Register 3 DMRSR3 8 8 2 ICLK ICUA

0008 7410h ICU DMAC Start Source Select Register 4 DMRSR4 8 8 2 ICLK ICUA

0008 7414h ICU DMAC Start Source Select Register 5 DMRSR5 8 8 2 ICLK ICUA

0008 7418h ICU DMAC Start Source Select Register 6 DMRSR6 8 8 2 ICLK ICUA

0008 741Ch ICU DMAC Start Source Select Register 7 DMRSR7 8 8 2 ICLK ICUA

0008 7500h to 
0008 750Fh

ICU IRQ Control Registers 0 to 15 IRQCR0 to 15 8 8 2 ICLK ICUA

0008 7520h ICU IRQ Pin Digital Filter Enable Register 0 IRQFLTE0 8 8 2 ICLK ICUA

0008 7521h ICU IRQ Pin Digital Filter Enable Register 1 IRQFLTE1 8 8 2 ICLK ICUA

0008 7528h ICU IRQ Pin Digital Filter Setting Register 0 IRQFLTC0 16 16 2 ICLK ICUA

0008 752Ah ICU IRQ Pin Digital Filter Setting Register 1 IRQFLTC1 16 16 2 ICLK ICUA

0008 7580h ICU Non-Maskable Interrupt Status Register NMISR 8 8 2 ICLK ICUA

0008 7581h ICU Non-Maskable Interrupt Enable Register NMIER 8 8 2 ICLK ICUA

0008 7582h ICU Non-Maskable Interrupt Status Clear Register NMICLR 8 8 2 ICLK ICUA

0008 7583h ICU NMI Pin Interrupt Control Register NMICR 8 8 2 ICLK ICUA

0008 7590h ICU NMI Pin Digital Filter Enable Register NMIFLTE 8 8 2 ICLK ICUA

0008 7594h ICU NMI Pin Digital Filter Setting Register NMIFLTC 8 8 2 ICLK ICUA

0008 7600h ICU Group BE0 Interrupt Request Register GRPBE0 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7630h ICU Group BE0 Interrupt Request Register GRPBL0 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7634h ICU Group BL1 Interrupt Request Register GRPBL1 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7640h ICU Group BE0 Interrupt Request Enable Register GENBE0 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7670h ICU Group BL0 Interrupt Request Enable Register GENBL0 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7674h ICU Group BL1 Interrupt Request Enable Register GENBL1 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7680h ICU Group BE0 Interrupt Clear Register GCRBE0 32 32 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7700h ICU Software Configurable Interrupt B Request Register 0 PIBR0 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7701h ICU Software Configurable Interrupt B Request Register 1 PIBR1 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7702h ICU Software Configurable Interrupt B Request Register 2 PIBR2 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7703h ICU Software Configurable Interrupt B Request Register 3 PIBR3 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7704h ICU Software Configurable Interrupt B Request Register 4 PIBR4 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7705h ICU Software Configurable Interrupt B Request Register 5 PIBR5 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7706h ICU Software Configurable Interrupt B Request Register 6 PIBR6 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7707h ICU Software Configurable Interrupt B Request Register 7 PIBR7 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7708h ICU Software Configurable Interrupt B Request Register 8 PIBR8 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7709h ICU Software Configurable Interrupt B Request Register 9 PIBR9 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 770Ah ICU Software Configurable Interrupt B Request Register A PIBRA 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7780h ICU Software Configurable Interrupt B Select Register 128 SLIBXR128 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7781h ICU Software Configurable Interrupt B Select Register 129 SLIBXR129 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7782h ICU Software Configurable Interrupt B Select Register 130 SLIBXR130 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA
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0008 77C9h ICU Software Configurable Interrupt B Select Register 201 SLIBR201 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77CAh ICU Software Configurable Interrupt B Select Register 202 SLIBR202 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77CBh ICU Software Configurable Interrupt B Select Register 203 SLIBR203 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77CCh ICU Software Configurable Interrupt B Select Register 204 SLIBR204 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77CDh ICU Software Configurable Interrupt B Select Register 205 SLIBR205 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77CEh ICU Software Configurable Interrupt B Select Register 206 SLIBR206 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77CFh ICU Software Configurable Interrupt B Select Register 207 SLIBR207 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 7830h ICU Group AL0 Interrupt Request Register GRPAL0 32 32 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7834h ICU Group AL1 Interrupt Request Register GRPAL1 32 32 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7870h ICU Group AL0 Interrupt Request Enable Register GENAL0 32 32 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7874h ICU Group AL1 Interrupt Request Enable Register GENAL1 32 32 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7900h ICU Software Configurable Interrupt A Request Register 0 PIAR0 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7901h ICU Software Configurable Interrupt A Request Register 1 PIAR1 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7902h ICU Software Configurable Interrupt A Request Register 2 PIAR2 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7903h ICU Software Configurable Interrupt A Request Register 3 PIAR3 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7904h ICU Software Configurable Interrupt A Request Register 4 PIAR4 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7905h ICU Software Configurable Interrupt A Request Register 5 PIAR5 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7906h ICU Software Configurable Interrupt A Request Register 6 PIAR6 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7907h ICU Software Configurable Interrupt A Request Register 7 PIAR7 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7908h ICU Software Configurable Interrupt A Request Register 8 PIAR8 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7909h ICU Software Configurable Interrupt A Request Register 9 PIAR9 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 790Ah ICU Software Configurable Interrupt A Request Register A PIARA 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 790Bh ICU Software Configurable Interrupt A Request Register B PIARB 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D0h ICU Software Configurable Interrupt A Select Register 208 SLIAR208 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D1h ICU Software Configurable Interrupt A Select Register 209 SLIAR209 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D2h ICU Software Configurable Interrupt A Select Register 210 SLIAR210 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D3h ICU Software Configurable Interrupt A Select Register 211 SLIAR211 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D4h ICU Software Configurable Interrupt A Select Register 212 SLIAR212 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D5h ICU Software Configurable Interrupt A Select Register 213 SLIAR213 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D6h ICU Software Configurable Interrupt A Select Register 214 SLIAR214 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D7h ICU Software Configurable Interrupt A Select Register 215 SLIAR215 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D8h ICU Software Configurable Interrupt A Select Register 216 SLIAR216 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79D9h ICU Software Configurable Interrupt A Select Register 217 SLIAR217 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79DAh ICU Software Configurable Interrupt A Select Register 218 SLIAR218 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79DBh ICU Software Configurable Interrupt A Select Register 219 SLIAR219 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA
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0008 AC48h SDHI SDHI Clock Control Register SDCLKCR 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC4Ch SDHI Transfer Data Size Register SDSIZE 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC50h SDHI Card Access Option Register SDOPT 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC58h SDHI SD Error Status Register 1 SDERSTS1 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC5Ch SDHI SD Error Status Register 2 SDERSTS2 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC60h SDHI SD Buffer Register SDBUFR 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC68h SDHI SDIO Mode Control Register SDIOMD 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC6Ch SDHI SDIO Status Register SDIOSTS 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 AC70h SDHI SDIO Interrupt Mask Register SDIOIMSK 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 ADB0h SDHI DMA Transfer Enable Register SDDMAEN 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 ADC0h SDHI SDHI Software Reset Register SDRST 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 ADC4h SDHI Version Register SDVER 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 ADE0h SDHI Swap Control Register SDSWAP 32 32 2 to 3 PCLKB 2 ICLK SDHI

0008 B000h CAC CAC Control Register 0 CACR0 8 8 2, 3 PCLKB 2 ICLK CAC

0008 B001h CAC CAC Control Register 1 CACR1 8 8 2, 3 PCLKB 2 ICLK CAC

0008 B002h CAC CAC Control Register 2 CACR2 8 8 2, 3 PCLKB 2 ICLK CAC

0008 B003h CAC CAC Interrupt Request Enable Register CAICR 8 8 2, 3 PCLKB 2 ICLK CAC

0008 B004h CAC CAC Status Register CASTR 8 8 2, 3 PCLKB 2 ICLK CAC

0008 B006h CAC CAC Upper-Limit Value Setting Register CAULVR 16 16 2, 3 PCLKB 2 ICLK CAC

0008 B008h CAC CAC Lower-Limit Value Setting Register CALLVR 16 16 2, 3 PCLKB 2 ICLK CAC

0008 B00Ah CAC CAC Counter Buffer Register CACNTBR 16 16 2, 3 PCLKB 2 ICLK CAC

0008 B080h DOC DOC Control Register DOCR 8 8 2, 3 PCLKB 2 ICLK DOC

0008 B082h DOC DOC Data Input Register DODIR 16 16 2, 3 PCLKB 2 ICLK DOC

0008 B084h DOC DOC Data Setting Register DODSR 16 16 2, 3 PCLKB 2 ICLK DOC

0008 B100h ELC Event Link Control Register ELCR 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B101h ELC Event Link Setting Register 0 ELSR0 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B104h ELC Event Link Setting Register 3 ELSR3 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B105h ELC Event Link Setting Register 4 ELSR4 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B108h ELC Event Link Setting Register 7 ELSR7 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B10Bh ELC Event Link Setting Register 10 ELSR10 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B10Ch ELC Event Link Setting Register 11 ELSR11 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B10Dh ELC Event Link Setting Register 12 ELSR12 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B10Eh ELC Event Link Setting Register 13 ELSR13 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B110h ELC Event Link Setting Register 15 ELSR15 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B111h ELC Event Link Setting Register 16 ELSR16 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B113h ELC Event Link Setting Register 18 ELSR18 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B114h ELC Event Link Setting Register 19 ELSR19 8 8 2, 3 PCLKB 2 ICLK ELC

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

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

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

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

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

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

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

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

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

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

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

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

0008 B122h ELC Event Link Option Setting Register D ELOPD 8 8 2, 3 PCLKB 2 ICLK ELC
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000C 2008h GPT General PWM Timer Hardware Start Source Select 
Register 

GTHSSR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 200Ah GPT General PWM Timer Hardware Stop/Clear Source 
Select Register

GTHPSR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 200Ch GPT General PWM Timer Write-Protection Register GTWP 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 200Eh GPT General PWM Timer Sync Register GTSYNC 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2010h GPT General PWM Timer External Trigger Input Interrupt 
Register

GTETINT 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2014h GPT General PWM Timer Buffer Operation Disable 
Register

GTBDR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2018h GPT General PWM Timer Start Write-Protection Register GTSWP 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2100h GPT0 General PWM Timer I/O Control Register GTIOR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2102h GPT0 General PWM Timer Interrupt Output Setting Register GTINTAD 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2104h GPT0 General PWM Timer Control Register GTCR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2106h GPT0 General PWM Timer Buffer Enable Register GTBER 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2108h GPT0 General PWM Timer Count Direction Register GTUDC 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 210Ah GPT0 General PWM Timer Interrupt and A/D Converter 
Start Request Skipping Setting Register

GTITC 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 210Ch GPT0 General PWM Timer Status Register GTST 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 210Eh GPT0 General PWM Timer Counter GTCNT 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2110h GPT0 General PWM Timer Compare Capture Register A GTCCRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2112h GPT0 General PWM Timer Compare Capture Register B GTCCRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2114h GPT0 General PWM Timer Compare Capture Register C GTCCRC 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2116h GPT0 General PWM Timer Compare Capture Register D GTCCRD 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2118h GPT0 General PWM Timer Compare Capture Register E GTCCRE 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 211Ah GPT0 General PWM Timer Compare Capture Register F GTCCRF 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 211Ch GPT0 General PWM Timer Cycle Setting Register GTPR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 211Eh GPT0 General PWM Timer Cycle Setting Buffer Register GTPBR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2120h GPT0 General PWM Timer Cycle Setting Double-Buffer 
Register

GTPDBR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2124h GPT0 A/D Converter Start Request Timing Register A GTADTRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2126h GPT0 A/D Converter Start Request Timing Buffer Register A GTADTBRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2128h GPT0 A/D Converter Start Request Timing Double-Buffer 
Register A

GTADTDBRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 212Ch GPT0 A/D Converter Start Request Timing Register B GTADTRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 212Eh GPT0 A/D Converter Start Request Timing Buffer Register B GTADTBRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2130h GPT0 A/D Converter Start Request Timing Double-Buffer 
Register B

GTADTDBRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2134h GPT0 General PWM Timer Output Negate Control Register GTONCR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2136h GPT0 General PWM Timer Dead Time Control Register GTDTCR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2138h GPT0 General PWM Timer Dead Time Value Register U GTDVU 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 213Ah GPT0 General PWM Timer Dead Time Value Register D GTDVD 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 213Ch GPT0 General PWM Timer Dead Time Buffer Register U GTDBU 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 213Eh GPT0 General PWM Timer Dead Time Buffer Register D GTDBD 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2140h GPT0 General PWM Timer Output Protection Function 
Status Register

GTSOS 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2142h GPT0 General PWM Timer Output Protection Function 
Temporary Release Register

GTSOTR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2180h GPT1 General PWM Timer I/O Control Register GTIOR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2182h GPT1 General PWM Timer Interrupt Output Setting Register GTINTAD 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2184h GPT1 General PWM Timer Control Register GTCR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2186h GPT1 General PWM Timer Buffer Enable Register GTBER 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2188h GPT1 General PWM Timer Count Direction Register GTUDC 16 16 4, 5 PCLKA 2, 3 ICLK GPTa
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000D 0420h USBA CFIFO Port Select Register CFIFOSEL 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0422h USBA CFIFO Port Control Register CFIFOCTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0428h USBA D0FIFO Port Select Register D0FIFOSEL 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 042Ah USBA D0FIFO Port Control Register D0FIFOCTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 042Ch USBA D1FIFO Port Select Register D1FIFOSEL 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 042Eh USBA D1FIFO Port Control Register D1FIFOCTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0430h USBA Interrupt Enable Register 0 INTENB0 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0432h USBA Interrupt Enable Register 1 INTENB1 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0436h USBA BRDY Interrupt Enable Register BRDYENB 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0438h USBA NRDY Interrupt Enable Register NRDYENB 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 043Ah USBA BEMP Interrupt Enable Register BEMPENB 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa
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000D 0456h USBA USB Request Value Register USBVAL 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0458h USBA USB Request Index Register USBINDX 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 045Ah USBA USB Request Length Register USBLENG 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 045Ch USBA DCP Configuration Register DCPCFG 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 045Eh USBA DCP Maximum Packet Size Register DCPMAXP 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0460h USBA DCP Control Register DCPCTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0464h USBA Pipe Window Select Register PIPESEL 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0468h USBA Pipe Configuration Register PIPECFG 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 046Ah USBA Pipe Buffer Register PIPEBUF 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 046Ch USBA Pipe Maximum Packet Size Register PIPEMAXP 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 046Eh USBA Pipe Cycle Control Register PIPEPERI 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa
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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.

Note 1. The reference power supply current is included in the power supply current value for 12-bit A/D conversion (unit 1) and D/A 
conversion.

Note 2. This applies when VBATT is used.

Table 5.5 DC Characteristics (4)
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

Analog power 
supply current*1

During 12-bit A/D conversion (unit 0) AICC — 0.7 1.1 mA IAVCC0_AD

During 12-bit A/D conversion (unit 0) with the 
channel-dedicated sample-and-hold circuits 
for 3 channels operating

— 2.2 3.3 mA IAVCC0_AD+SH

During 12-bit A/D conversion (unit 1) — 0.7 1.1 mA IAVCC1_AD

During 12-bit A/D conversion (unit 1) with the 
temperature sensor operating

— 0.7 2.3 mA IAVCC1_AD+TEMP

During D/A conversion 
(per unit)

Without AMP output — 0.24 0.4 mA IAVCC1_DA

With AMP output — 0.45 0.7 mA

Waiting for A/D, D/A, or temperature sensor 
conversion (all units)

— 0.9 1.6 mA IAVCC0 + IAVCC1

A/D, D/A converter, temperature sensor in 
standby mode (all units)

— 1.3 5.0 μA IAVCC0 + IAVCC1

Reference 
power supply 
current

During 12-bit A/D conversion (unit 0) AIREFH — 70 120 μA IVREFH0

Waiting for 12-bit A/D conversion (unit 0) — 0.07 0.5 μA IVREFH0

12-bit A/D converter in standby mode (unit 0) — 0.07 0.5 μA IVREFH0

USB operating 
current

Low speed USBb ICCUSBLS — 3.5 6.5 mA VCC_USB

USBA — 10.5 13.5 mA VCC_USBA = 
AVCC_USBA
(PHYSET.HSEB = 0)

USBA — 2.8 3.6 mA VCC_USBA = 
AVCC_USBA
(PHYSET.HSEB = 1)

Full speed USBb ICCUSBFS — 4.0 10.0 mA VCC_USB

USBA — 14.0 22.0 mA VCC_USBA = 
AVCC_USBA
(PHYSET.HSEB = 0)

USBA — 6.5 13.0 mA VCC_USBA = 
AVCC_USBA
(PHYSET.HSEB = 1)

High speed USBA ICCUSBHS — 50.0 65.0 mA VCC_USBA = 
AVCC_USBA

Standby mode 
(direct power down)

USBA ICCUSBSBY — 0.1 3.0 μA VCC_USBA = 
AVCC_USBA

RAM standby voltage VRAM 2.7 — — V

VCC rising gradient SrVCC 8.4 — 20000 μs/V

VCC falling gradient*2 SfVCC 8.4 — — μs/V
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Figure 5.19 External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)
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Figure 5.47 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKB Division Ratio Set to a Value Other 
Than 1/2) and Simple SPI Timing (Master, CKPH = 1)

Figure 5.48 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKB Division Ratio Set to 1/2)
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Figure 5.51 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)

Figure 5.52 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
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Figure 5.68 MII Transmission Timing (Conflict Occurrence)

Figure 5.69 MII Reception Timing (Normal Operation)

Figure 5.70 MII Reception Timing (Error Occurrence)
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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 5.55 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 — 0.66 3.8 — 0.3 1.7 ms

Erasure time 64 bytes tDE64 — 5.4 18 — 3 10 ms

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

Reprogramming/erasure cycle*1 NDPEC 100000
*2

— — 100000
*2

— — Times

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 — TBD 32 — — 20 μs

Data hold time*3 tDDRP 10 — — 10 — — Year
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Figure 5.89 Flash Memory Programming/Erasure Suspension Timing
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Figure C 176-Pin LQFP (PLQP0176KB-A)

NOTE)

 1. DIMENSIONS "*1" AND "*2"

  DO NOT INCLUDE MOLD FLASH.

 2. DIMENSION "*3" DOES NOT

  INCLUDE TRIM OFFSET.
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