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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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Operating modes  Operating modes by the mode-setting pins at the time of release from the reset state
Single-chip mode
Boot mode (for the SCI interface)
Boot mode (for the USB interface)
User boot mode

 Selection of operating mode by register setting
Single-chip mode, user boot mode
On-chip ROM disabled extended mode
On-chip ROM enabled extended mode

 Endian selectable

Clock Clock generation circuit  Main clock oscillator, sub clock oscillator, low-speed/high-speed on-chip oscillator, PLL 
frequency synthesizer, and IWDT-dedicated on-chip oscillator

 The peripheral module clocks can be set to frequencies above that of the system clock.
 Main-clock oscillation stoppage detection
 Separate frequency-division and multiplication settings for the system clock (ICLK), 

peripheral module clocks (PCLKA, PCLKB, PCLKC, PCLKD), flash-IF clock (FCLK) and 
external bus clock (BCLK)
The CPU and other bus masters run in synchronization with the system clock (ICLK): 
Up to 240 MHz
Peripheral modules of MTU3, GPT, RSPI, SCIFA, USBA, ETHERC, EPTPC, EDMAC, 
and AES run in synchronization with PCLKA, which operates at up to 120 MHz.
Other peripheral modules run in synchronization with PCLKB: Up to 60 MHz
ADCLK in the SD12AD (unit 0) runs in synchronization with PCLKC: Up to 60 MHz
ADCLK in the SD12AD (unit 1) runs in synchronization with PCLKD: Up to 60 MHz
Flash IF run in synchronization with the flash-IF clock (FCLK): Up to 60 MHz
Devices connected to the external bus run in synchronization with the external bus 
clock (BCLK): Up to 60 MHz

 Multiplication is possible with using the high-speed on-chip oscillator (HOCO) as a 
reference clock of the PLL circuit

Reset Nine types of reset
 RES# pin reset: Generated when the RES# pin is driven low.
 Power-on reset: Generated when the RES# pin is driven high and VCC = AVCC0 = 

AVCC1 rises.
 Voltage-monitoring 0 reset: Generated when VCC = AVCC0 = AVCC1 falls.
 Voltage-monitoring 1 reset: Generated when VCC = AVCC0 = AVCC1 falls.
 Voltage-monitoring 2 reset: Generated when VCC = AVCC0 = AVCC1 falls.
 Deep software standby reset: Generated in response to an interrupt to trigger release 

from deep software standby.
 Independent watchdog timer reset: Generated when the independent watchdog timer 

underflows, or a refresh error occurs.
 Watchdog timer reset: Generated when the watchdog timer underflows, or a refresh 

error occurs.
 Software reset: Generated by register setting.

Power-on reset If the RES# pin is at the high level when power is supplied, an internal reset is generated.
After VCC = AVCC0 = AVCC1 has exceeded the voltage detection level and the specified 
period has elapsed, the reset is cancelled.

Voltage detection circuit (LVDA) Monitors the voltage being input to the VCC = AVCC0 = AVCC1 pins and generates an 
internal reset or internal interrupt.
 Voltage detection circuit 0

Capable of generating an internal reset
The option-setting memory can be used to select enabling or disabling of the reset.
Voltage detection level: Selectable from three different levels (2.94 V, 2.87 V, and 2.80 
V)

 Voltage detection circuits 1 and 2
Voltage detection level: Selectable from three different levels (2.99 V, 2.92 V, and 2.85 
V)
Digital filtering (1/2, 1/4, 1/8, and 1/16 LOCO frequency)
Capable of generating an internal reset

 Two types of timing are selectable for release from reset
An internal interrupt can be requested. 

 Detection of voltage rising above and falling below thresholds is selectable.
 Maskable or non-maskable interrupt is selectable

Voltage detection monitoring
Event linking

Table 1.1 Outline of Specifications (2/10)

Classification Module/Function Description
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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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36 P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/ET1_WOL/
RSPCKB-A

37 P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/
RTS3#/SMOSI1/
SS3#/SSDA1/
ET1_EXOUT/
MOSIB-A

38 P25 CS5#/
EDACK1

MTIOC4C/MTCLKB/
TIOCA4/PO5

RXD3/SMISO3/
SSCL3/
SSIDATA1

HSYNC ADTRG0#

39 VCC

40 P24 CS4#/
EDREQ1

MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3/
USB0_VBUSEN/
SSISCK1

PIXCLK

41 VSS

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

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

PIXD7

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

SCK0/
USB0_OVRCURB/
USBA_OVRCURB/
AUDIO_MCLK

PIXD6

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

RXD0/SMISO0/
SSCL0/
USB0_EXICEN/
USBA_EXICEN/
SSIWS0

PIXD5 IRQ9

45 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/
SSDA0/USB0_ID/
USBA_ID/
SSIRXD0

PIXD4 IRQ8

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

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

PIXD3 IRQ7 ADTRG1#

47 P87 MTIOC4C/
GTIOC1B-B/TIOCA2

TXD10 PIXD2

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

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

IRQ6 ADTRG0#

49 P86 MTIOC4D/
GTIOC2B-B/TIOCA0

RXD10 PIXD1

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

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

PIXD0 IRQ5

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

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

IRQ4

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

TXD2/SMOSI2/
SSDA2/
SDA0[FM+]

IRQ3 ADTRG1#

53 P12 WR3#/BC3# MTIC5U/TMCI1 RXD2/SMISO2/
SSCL2/
SCL0[FM+]

IRQ2

54 VCC_USB

55 USB0_DM

Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (2/7)

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

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

PIXD0 IRQ5

K5 TRDATA2 P54 ALE/EDACK0 MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1/ET0_LINKSTA

K6 P53 BCLK

K7 P51 WR1#/BC1#/
WAIT#

SCK2/SSLB2-A

K8 VCC

K9 TRDATA0 P80 EDREQ0 MTIOC3B/PO26 SCK10/RTS10#/
ET0_TX_EN/
RMII0_TXD_EN

MMC_D2-A/
SDHI_WP-A/
QIO2-A

K10 P76 CS6# PO22 RXD11/ET0_RX_CLK/
REF50CK0

MMC_CMD-A/
SDHI_CMD-A/
QSSL-A

K11 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/ET0_CRS/
RMII0_CRS_DV

K12 PB6 A14 MTIOC3D/TIOCA5/
PO30

RXD9/ET0_ETXD1/
RMII0_TXD1

K13 PB5 A13 MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE4#

SCK9/RTS9#/
ET0_ETXD0/
RMII0_TXD0

L1 P25 CS5#/
EDACK1

MTIOC4C/MTCLKB/
TIOCA4/PO5

RXD3/SMISO3/
SSCL3/SSIDATA1

HSYNC ADTRG0#

L2 P23 EDACK0 MTIOC3D/MTCLKD/
GTIOC0A-B/TIOCD3/
PO3

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

PIXD7

L3 P16 MTIOC3C/MTIOC3D/
TIOCB1/TCLKC/
TMO2/PO14/
RTCOUT

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

IRQ6 ADTRG0#

L4 P24 CS4#/
EDREQ1

MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3/
USB0_VBUSEN/
SSISCK1

PIXCLK

L5 P13 MTIOC0B/TIOCA5/
TMO3/PO13

TXD2/SMOSI2/
SSDA2/SDA0[FM+]

IRQ3 ADTRG1#

L6 P56 EDACK1 MTIOC3C/TIOCA1

L7 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A

L8 TRCLK P83 EDACK1 MTIOC4C/
GTIOC0A-D

CTS10#/ET0_CRS/
RMII0_CRS_DV/
SCK10

L9 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

MMC_D5-A

L10 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

L11 PC2 A18 MTIOC4B/
GTIOC2B-D/TCLKA/
PO21

RXD5/SMISO5/
SSCL5/SSLA3-A/
ET0_RX_DV

MMC_CD-A/
SDHI_D3-A

L12 P73 CS3# PO16 ET0_WOL

L13 VSS

M1 P22 EDREQ0 MTIOC3B/MTCLKC/
GTIOC1A-B/TIOCC3/
TMO0/PO2

SCK0/
USB0_OVRCURB/
AUDIO_MCLK

PIXD6

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

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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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

MISOB-B MMC_RES#-B/
SDHI_WP-B

IRQ7 AN105

102 PE6 D14[A14/D14] TIOC6C/GTIOC3B-E/
TIC1

MOSIB-B 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/
RSPCKB-B

IRQ5 AN103

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

ET0_ERXD2/SSLB0-B 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/
SSLB3-B

MMC_D6-B IRQ7-DS AN100

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

TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12/SSLB2-B

MMC_D5-B ANEX1

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

SCK12/SSLB1-B MMC_D4-B ANEX0

112 P64 CS4#/WE#

113 P63 CS3#/CAS#

114 P62 CS2#/RAS#

115 P61 CS1#/SDCS#

Table 1.8 List of Pin and Pin Functions (144-Pin LQFP) (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
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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Table 1.10 List of Pin and Pin Functions (100-Pin LQFP) (1/4)

Pin 
Number

Power Supply
Clock System 
Contro I/O Port

Bus
EXDMAC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

100-Pin
LQFP

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

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

(QSPI, SDHI, 
MMCIF, PDC)

1 AVCC1

2 EMLE

3 AVSS1

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

5 VCL

6 VBATT

7 MD/FINED

8 XCIN

9 XCOUT

10 RES#

11 XTAL P37

12 VSS

13 EXTAL P36

14 VCC

15 UPSEL P35 NMI

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

SCK6/SCK0/
ET0_LINKSTA

IRQ4

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

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

IRQ3-DS

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

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

IRQ2-DS

19 TMS P31 MTIOC4D/TMCI2/
PO9/RTCIC1

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

IRQ1-DS

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

RXD1/SMISO1/
SSCL1/MISOB-A

IRQ0-DS

21 TCK P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB-A

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

23 P25 CS5#/
EDACK1

MTIOC4C/MTCLKB/
TIOCA4/PO5

RXD3/SMISO3/
SSCL3/SSIDATA1

ADTRG0#

24 P24 CS4#/
EDREQ1

MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3/
USB0_VBUSEN/
SSISCK1

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

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

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

SCK0/
USB0_OVRCURB/
AUDIO_MCLK

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

RXD0/SMISO0/
SSCL0/
USB0_EXICEN/
SSIWS0

IRQ9

28 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/
SSDA0/USB0_ID/
SSIRXD0

IRQ8

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

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

IRQ7 ADTRG1#
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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 BCLK

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

43 P51 WR1#/BC1#/
WAIT#

SCK2/SSLB2-A

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

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

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

Pin 
Number

Power Supply
Clock System 
Contro I/O Port

Bus
EXDMAC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

100-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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0008 210Ch DMAC4 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2110h DMAC4 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2113h DMAC4 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2114h DMAC4 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 211Ch DMAC4 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 211Dh DMAC4 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 211Eh DMAC4 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 211Fh DMAC4 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2140h DMAC5 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2144h DMAC5 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2148h DMAC5 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 214Ch DMAC5 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2150h DMAC5 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2153h DMAC5 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2154h DMAC5 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 215Ch DMAC5 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 215Dh DMAC5 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 215Eh DMAC5 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 215Fh DMAC5 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2180h DMAC6 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2184h DMAC6 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2188h DMAC6 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 218Ch DMAC6 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2190h DMAC6 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2193h DMAC6 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2194h DMAC6 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 219Ch DMAC6 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 219Dh DMAC6 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 219Eh DMAC6 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 219Fh DMAC6 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 21C0h DMAC7 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 21C4h DMAC7 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 21C8h DMAC7 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 21CCh DMAC7 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 21D0h DMAC7 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 21D3h DMAC7 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 21D4h DMAC7 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 21DCh DMAC7 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 21DDh DMAC7 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 21DEh DMAC7 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 21DFh DMAC7 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2200h DMAC DMACA Module Activation Register DMAST 8 8 2 ICLK DMACa

0008 2204h DMAC DMAC74 Interrupt Status Monitor Register DMIST 8 8 2 ICLK DMACa

0008 2400h DTC DTC Control Register DTCCR 8 8 2 ICLK DTCa

0008 2404h DTC DTC Vector Base Register DTCVBR 32 32 2 ICLK DTCa

0008 2408h DTC DTC Address Mode Register DTCADMOD 8 8 2 ICLK DTCa

0008 240Ch DTC DTC Module Start Register DTCST 8 8 2 ICLK DTCa

0008 240Eh DTC DTC Status Register DTCSTS 16 16 2 ICLK DTCa

0008 2800h EXDMA
C0

EXDMA Source Address Register EDMSAR 32 32 1, 2 BCLK EXDMAC
a

Table 4.1 List of I/O Registers (Address Order) (4 / 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 77A6h ICU Software Configurable Interrupt B Select Register 166 SLIBR166 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A7h ICU Software Configurable Interrupt B Select Register 167 SLIBR167 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A8h ICU Software Configurable Interrupt B Select Register 168 SLIBR168 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A9h ICU Software Configurable Interrupt B Select Register 169 SLIBR169 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77AAh ICU Software Configurable Interrupt B Select Register 170 SLIBR170 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77ABh ICU Software Configurable Interrupt B Select Register 171 SLIBR171 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77ACh ICU Software Configurable Interrupt B Select Register 172 SLIBR172 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77ADh ICU Software Configurable Interrupt B Select Register 173 SLIBR173 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77AEh ICU Software Configurable Interrupt B Select Register 174 SLIBR174 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77AFh ICU Software Configurable Interrupt B Select Register 175 SLIBR175 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B0h ICU Software Configurable Interrupt B Select Register 176 SLIBR176 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B1h ICU Software Configurable Interrupt B Select Register 177 SLIBR177 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B2h ICU Software Configurable Interrupt B Select Register 178 SLIBR178 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B3h ICU Software Configurable Interrupt B Select Register 179 SLIBR179 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B4h ICU Software Configurable Interrupt B Select Register 180 SLIBR180 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B5h ICU Software Configurable Interrupt B Select Register 181 SLIBR181 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B6h ICU Software Configurable Interrupt B Select Register 182 SLIBR182 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B7h ICU Software Configurable Interrupt B Select Register 183 SLIBR183 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B8h ICU Software Configurable Interrupt B Select Register 184 SLIBR184 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B9h ICU Software Configurable Interrupt B Select Register 185 SLIBR185 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77BAh ICU Software Configurable Interrupt B Select Register 186 SLIBR186 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77BBh ICU Software Configurable Interrupt B Select Register 187 SLIBR187 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77BCh ICU Software Configurable Interrupt B Select Register 188 SLIBR188 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77BDh ICU Software Configurable Interrupt B Select Register 189 SLIBR189 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77BEh ICU Software Configurable Interrupt B Select Register 190 SLIBR190 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77BFh ICU Software Configurable Interrupt B Select Register 191 SLIBR191 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C0h ICU Software Configurable Interrupt B Select Register 192 SLIBR192 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C1h ICU Software Configurable Interrupt B Select Register 193 SLIBR193 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C2h ICU Software Configurable Interrupt B Select Register 194 SLIBR194 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C3h ICU Software Configurable Interrupt B Select Register 195 SLIBR195 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C4h ICU Software Configurable Interrupt B Select Register 196 SLIBR196 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C5h ICU Software Configurable Interrupt B Select Register 197 SLIBR197 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C6h ICU Software Configurable Interrupt B Select Register 198 SLIBR198 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C7h ICU Software Configurable Interrupt B Select Register 199 SLIBR199 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C8h ICU Software Configurable Interrupt B Select Register 200 SLIBR200 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 A0B0h SCI5 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0B1h SCI5 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0B0h SCI5 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0B2h SCI5 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0C0h SCI6 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0C1h SCI6 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0C2h SCI6 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0C3h SCI6 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0C4h SCI6 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0C5h SCI6 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0C6h SCI6 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0C7h SCI6 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0C8h SCI6 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0C9h SCI6 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0CAh SCI6 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0CBh SCI6 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0CCh SCI6 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0CDh SCI6 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0CEh SCI6 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0CFh SCI6 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0CEh SCI6 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0D0h SCI6 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0D1h SCI6 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0D0h SCI6 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0D2h SCI6 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0E0h SCI7 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0E1h SCI7 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0E2h SCI7 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0E3h SCI7 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0E4h SCI7 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0E5h SCI7 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

Table 4.1 List of I/O Registers (Address Order) (24 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits
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000A 0400h USB Deep Standby USB Transceiver Control/Pin 
Monitoring Register

DPUSR0R 32 32 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 0404h USB Deep Standby USB Suspend/Resume Interrupt 
Register

DPUSR1R 32 32 9 PCLKB
or more

Frequency with 1 
+ 9 × (frequency 
ratio of ICLK/
PCLKB)*5

USBb

000A 0500h PDC PDC Control Register 0 PCCR0 32 32 2, 3 PCLKB 2 ICLK PDC

000A 0504h PDC PDC Control Register 1 PCCR1 32 32 2, 3 PCLKB 2 ICLK PDC

000A 0508h PDC PDC Status Register PCSR 32 32 2, 3 PCLKB 2 ICLK PDC

000A 050Ch PDC PDC Pin Monitor Register PCMONR 32 32 2, 3 PCLKB 2 ICLK PDC

000A 0510h PDC PDC Receive Data Register PCDR 32 32 2, 3 PCLKB 2 ICLK PDC

000A 0514h PDC Vertical Capture Register VCR 32 32 2, 3 PCLKB 2 ICLK PDC

000A 0518h PDC Horizontal Capture Register HCR 32 32 2, 3 PCLKB 2 ICLK PDC

000C 0000h EDMAC
0

EDMAC Mode Register EDMR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0008h EDMAC
0

EDMAC Transmit Request Register EDTRR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0010h EDMAC
0

EDMAC Receive Request Register EDRRR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0018h EDMAC
0

Transmit Descriptor List Start Address Register TDLAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0020h EDMAC
0

Receive Descriptor List Start Address Register RDLAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0028h EDMAC
0

ETHERC/EDMAC Status Register EESR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0030h EDMAC
0

ETHERC/EDMAC Status Interrupt Enable Register EESIPR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0038h EDMAC
0

ETHERC/EDMAC Transmit/Receive Status Copy 
Enable Register

TRSCER 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0040h EDMAC
0

Missed-Frame Counter Register RMFCR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0048h EDMAC
0

Transmit FIFO Threshold Register TFTR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0050h EDMAC
0

FIFO Depth Register FDR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0058h EDMAC
0

Receive Method Control Register RMCR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0064h EDMAC
0

Transmit FIFO Underflow Counter TFUCR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0068h EDMAC
0

Receive FIFO Overflow Counter RFOCR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 006Ch EDMAC
0

Independent Output Signal Setting Register IOSR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0070h EDMAC
0

Flow Control Start FIFO Threshold Setting Register FCFTR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0078h EDMAC
0

Receive Data Padding Insert Register RPADIR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 007Ch EDMAC
0

Transmit Interrupt Setting Register TRIMD 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 00C8h EDMAC
0

Receive Buffer Write Address Register RBWAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 00CCh EDMAC
0

Receive Descriptor Fetch Address Register RDFAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 00D4h EDMAC
0

Transmit Buffer Read Address Register TBRAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 00D8h EDMAC
0

Transmit Descriptor Fetch Address Register TDFAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0100h ETHER
C0

ETHERC Mode Register ECMR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0108h ETHER
C0

Receive Frame Length Register RFLR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

Table 4.1 List of I/O Registers (Address Order) (42 / 67)
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000C 0238h EDMAC
1

ETHERC/EDMAC Transmit/Receive Status Copy 
Enable Register

TRSCER 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0240h EDMAC
1

Missed-Frame Counter Register RMFCR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0248h EDMAC
1

Transmit FIFO Threshold Register TFTR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0250h EDMAC
1

FIFO Depth Register FDR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0258h EDMAC
1

Receive Method Control Register RMCR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0264h EDMAC
1

Transmit FIFO Underflow Counter TFUCR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0268h EDMAC
1

Receive FIFO Overflow Counter RFOCR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 026Ch EDMAC
1

Independent Output Signal Setting Register IOSR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0270h EDMAC
1

Flow Control Start FIFO Threshold Setting Register FCFTR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0278h EDMAC
1

Receive Data Padding Insert Register RPADIR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 027Ch EDMAC
1

Transmit Interrupt Setting Register TRIMD 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 02C8h EDMAC
1

Receive Buffer Write Address Register RBWAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 02CCh EDMAC
1

Receive Descriptor Fetch Address Register RDFAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 02D4h EDMAC
1

Transmit Buffer Read Address Register TBRAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 02D8h EDMAC
1

Transmit Descriptor Fetch Address Register TDFAR 32 32 4, 5 PCLKA 2, 3 ICLK EDMACa

000C 0300h ETHER
C1

ETHERC Mode Register ECMR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0308h ETHER
C1

Receive Frame Length Register RFLR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0310h ETHER
C1

ETHERC Status Register ECSR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0318h ETHER
C1

ETHERC Interrupt Enable Register ECSIPR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0320h ETHER
C1

PHY Interface Register PIR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0328h ETHER
C1

PHY Status Register PSR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0340h ETHER
C1

Random Number Generation Counter Upper Limit 
Setting Register

RDMLR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0350h ETHER
C1

IPG Register IPGR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0354h ETHER
C1

Automatic PAUSE Frame Register APR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0358h ETHER
C1

Manual PAUSE Frame Register MPR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0360h ETHER
C1

Received PAUSE Frame Counter RFCF 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0364h ETHER
C1

PAUSE Frame Retransmit Count Setting Register TPAUSER 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 0368h ETHER
C1

PAUSE Frame Retransmit Counter Register TPAUSECR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 036Ch ETHER
C1

Broadcast Frame Receive Count Setting Register BCFRR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 03C0h ETHER
C1

MAC Address Upper Bit Register MAHR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

000C 03C8h ETHER
C1

MAC Address Lower Bit Register MALR 32 32 13, 14 PCLKA 2 to 7 ICLK ETHERC

Table 4.1 List of I/O Registers (Address Order) (44 / 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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000C 4890h EPTPC
0

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

000C 4894h EPTPC
0

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

000C 4898h EPTPC
0

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

000C 48A0h EPTPC
0

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

000C 48A4h EPTPC
0

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

000C 48A8h EPTPC
0

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

000C 48C0h EPTPC
0

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

000C 48C4h EPTPC
0

SYNFP Received logMessageInterval Value 
Indication Register

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

000C 48C8h EPTPC
0

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

000C 48CCh EPTPC
0

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

000C 48D0h EPTPC
0

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

000C 48D4h EPTPC
0

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

000C 48E0h EPTPC
0

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

000C 48E4h EPTPC
0

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

000C 48E8h EPTPC
0

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

000C 48ECh EPTPC
0

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

000C 48F0h EPTPC
0

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

000C 48F4h EPTPC
0

stepsRemoved Field Setting Register SRR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4900h EPTPC
0

PTP-primary Message Destination MAC Address 
Setting Registers

PPMACRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4904h EPTPC
0

PTP-primary Message Destination MAC Address 
Setting Registers

PPMACRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4908h EPTPC
0

PTP-pdelay Message MAC Address Setting Registers PDMACRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 490Ch EPTPC
0

PTP-pdelay Message MAC Address Setting Registers PDMACRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4910h EPTPC
0

PTP Message EtherType Setting Register PETYPER 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4920h EPTPC
0

PTP-primary Message Destination IP Address Setting 
Register

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

000C 4924h EPTPC
0

PTP-pdelay Message Destination IP Address Setting 
Register

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

000C 4928h EPTPC
0

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

000C 492Ch EPTPC
0

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

000C 4930h EPTPC
0

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

000C 4934h EPTPC
0

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

000C 4938h EPTPC
0

PTP event Message UDP Destination Port Number 
Setting Register

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

000C 493Ch EPTPC
0

PTP general Message UDP Destination Port Number 
Setting Register

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

Table 4.1 List of I/O Registers (Address Order) (55 / 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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5.2 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, P30, and XCIN, 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

QSPI input pin*1

RES#, NMI, TCK

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 — 5.8

VIL –0.3 — VCC × 0.3

∆VT VCC × 0.05 — —

Ports for 5 V tolerant*2 VIH VCC × 0.8 — 5.8

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#, SSI 
input pin, 
SDHI input pin, MMC input pin, 
PDC input pin

VCC × 0.8 — VCC + 0.3

ETHERC input pin 2.3 — VCC + 0.3

XCIN*3 VCC × 0.8 — VCC + 0.3

D0 to D31 VCC × 0.7 — VCC + 0.3

RIIC (SMBus) 2.1 — VCC + 0.3

Input low voltage
(except for Schmitt 
trigger input pin)

MD pin, EMLE VIL –0.3 — VCC × 0.1 V

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

–0.3 — VCC × 0.2

XCIN*3 –0.3 — VCC × 0.2

D0 to D31 –0.3 — VCC × 0.3

RIIC (SMBus) –0.3 — 0.8
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Figure 5.10 PLL Clock Oscillation Start Timing

Note 1. When using a sub-clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation 
provided by the manufacturer for the oscillation stabilization time.

Note 2. The number of cycles selected by the value of the SOSCWTCR.SSTS[7:0] bits determines the sub-clock oscillation stabilization 
wait time in accord with the formula below.
tSUBOSCWT = [(SSTS[7:0] bits × 16384) + 10] / fLOCO

Figure 5.11 Sub-Clock Oscillation Start Timing

Table 5.16 PLL Clock 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, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

PLL clock oscillation frequency fPLL 120 — 240 MHz

PLL clock oscillation stabilization wait time tPLLWT — 259 320 μs Figure 5.10

Table 5.17 Sub-Clock Timing
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

Sub-clock oscillation frequency fSUB — 32.768 — kHz

Sub-clock oscillation stabilization time tSUBOSC — — *1 s Figure 5.11

Sub-clock oscillation stabilization wait time tSUBOSCWT — — *2 s

PLLCR2.PLLEN

OSCOVFSR.PLOVF

PLL clock

tPLLWT

PLL circuit output

Sub-clock oscillator output

SOSCCR.SOSTP

tSUBOSC

Sub-clock

OSCOVFSR.SOOVF

tSUBOSCWT
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Figure 5.25 SDRAM Space Multiple Read Bus Timing

SDCLK pin

ACT RD RD RD RD PRA

A18 to A0

tAD2 tAD2 tAD2 tAD2 tAD2 tAD2 tAD2 tAD2

AP*1

SDCS#

RAS#

CAS#

WE#

CKE

DQMn

D31 to D0

C1 C2 C3
Row

address
C0 

(column address)

tAD2 tAD2 tAD2 tAD2 tAD2

tCSD2 tCSD2 tCSD2 tCSD2 tCSD2

tRASD tRASD tRASD tRASD tRASD

tCASD tCASD tCASD

tWED tWED

(High)

tDQMD tDQMD

tRDS2 tRDH2 tRDS2 tRDH2

PRA
command

Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.
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Figure 5.28 SDRAM Space Mode Register Set Bus Timing

A18 to A0

SDCLK pin

SDCS#

AP*1

DQMn

D31 to D0

RAS#

CAS#

WE#

CKE

SDRAM command

(Hi-Z)

(High)

tCASD

tRASD

tCSD2

t AD2  

MRS

t AD2  

t AD2  

t AD2  

tCASD

tRASD

t CSD2

t WED t WED

Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.
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Figure 5.59 Transmit/Receive Timing (SSISCKn Falling Synchronous)

Figure 5.60 SSIDATA Output Delay from SSIWSn Change Edge

tSR tHTR

tDTR

SSISCKn
(input or output)

SSIWSn, SSIDATAn, 
SSIRXDn (input)

SSIWSn, SSIDATAn, 
SSITXDn (output)

tDTRW

SSIWSn (input)

SSIDATAn (output)

MSB bit output timing in slave transmission from SSIWSn with the settings 
of DEL = 1, SDTA = 0, or DEL = 1, SDTA = 1, SWL[2:0] = DWL[2:0]
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Note: The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds 
during A/D conversion, values may not fall within the above ranges.

Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states 
is indicated.

Note 2. The value in parentheses indicates the sampling time.

Table 5.47 12-Bit A/D (Unit 1) 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, 
PCLKB = PCLKD = 1 MHz to 60 MHz, Ta = Topr

Item Min. Typ. Max. Unit Test Conditions

Resolution 8 — 12 Bit

Conversion time*1

(Operation at PCLK = 
60 MHz)

Permissible signal source
impedance (max.) = 1.0 kΩ

0.88
(0.667)

*2

— — μs Sampling in 40 states

Analog input capacitance — — 30 pF

Offset error — ±2.0 ±3.5 LSB

Full-scale error — ±2.0 ±3.5 LSB

Quantization error — ±0.5 — LSB

Absolute accuracy — ±4.0 ±6.0 LSB

DNL differential nonlinearity error — ±1.5 ±2.5 LSB

INL integral nonlinearity error — ±2.0 ±3.5 LSB

Table 5.48 A/D Internal Reference Voltage 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, 
PCLKB = PCLKD = 60 MHz, Ta = Topr

Item Min. Typ. Max. Unit
Test 

Conditions

A/D internal reference voltage 1.20 1.25 1.30 V
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5.6 D/A Conversion Characteristics

5.7 Temperature Sensor Characteristics

Table 5.49 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 5.50 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 ― 4.1 ― mV/°C

Output voltage (at 25°C) ― 1.24 ― V

Temperature sensor start time ― ― 30 μs

Sampling time 4.15 ― ― μs ADSSTRT.SST[7:0] = 250 states


