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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

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

Common Subcategories of "Embedded -
Microcontrollers"

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

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Parallel data capture unit (PDC)  1 channel
 Acquisition of synchronization through external 8-bit horizontal and vertical 

synchronization signals
 Setting of the image size when clipping of the output for a one-frame image is required

12-bit A/D converter (S12ADC)  12 bits × 2 units (unit 0: 8 channels; unit 1: 21 channels)
 12-bit resolution (switchable between 8, 10, and 12 bits)
 Conversion time

0.48 μs per channel (for 12-bit conversion)
0.45 μs per channel (for 10-bit conversion)
0.42 μs per channel (for 8-bit conversion)

 Operating mode
Scan mode (single scan mode, continuous scan mode, or group scan mode)
Group A priority control (only for group scan mode)

 Sample-and-hold function
Common sample-and-hold circuit included
In addition, channel-dedicated sample-and-hold function (3ch: in unit 0 only) included

 Sampling variable
Sampling time can be set up for each channel.

 Digital comparison
Method: Comparison to detect voltages above or below thresholds and window 

comparison
Measurement: Comparison of two results of conversion or comparison of a value in the 

comparison register and a result of conversion
 Self-diagnostic function

The self-diagnostic function internally generates three analog input voltages (unit 0: 
VREFL0, VREFH0 × 1/2, VREFH0; unit 1: AVSS1, AVCC1 × 1/2, AVCC1)

 Double trigger mode (A/D conversion data duplicated)
 Detection of analog input disconnection
 Three ways to start A/D conversion

Software trigger, timer (MTU3, GPT, TMR, TPU) trigger, external trigger
 Event linking by the ELC

12-bit D/A converter (R12DA)  2 channels
 12-bit resolution
 Output voltage: 0.2 V to AVCC1 0.2 V (amplifier output), 0 V to AVCC1 (direct output)
 Output via an amplifier or direct output can be selected.
 Event linking by the ELC

Temperature sensor  1 channel
 Relative precision: ±1°C
 The voltage of the temperature is converted into a digital value by the 12-bit A/D 

converter (unit 1).

Table 1.1 Outline of Specifications (8/10)

Classification Module/Function Description
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Figure 1.5 Pin Assignment (176-Pin LQFP)
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Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.6, List of Pin and Pin 
Functions (176-Pin LQFP).

RX71M Group
PLQP0176KB-A
(176-pin LQFP)

(Top view)
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Figure 1.9 Pin Assignment (100-Pin LQFP)
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Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, 
see Table 1.10, List of Pin and Pin Functions (100-Pin LQFP).

RX71M Group
PLQP0100KB-A
(100-pin LQFP)

(Top view)
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M5 VCC_USB

M6 AVCC_
USBA

M7 USBA_
RREF

M8 VCC_
USBA

M9 P50 WR0#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A

M10 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

MMC_D5-A

M11 P81 EDACK0 MTIOC3D/
GTIOC0B-D/PO27

RXD10/ET0_ETXD0/
RMII0_TXD0

MMC_D3-A/
SDHI_CD-A/
QIO3-A

M12 P77 CS7# PO23 TXD11/ET0_RX_ER/
RMII0_RX_ER

MMC_CLK-A/
SDHI_CLK-A/
QSPCLK-A

M13 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/ET0_CRS/
RMII0_CRS_DV

M14 PB5 A13 MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE4#

SCK9/RTS9#/
ET0_ETXD0/
RMII0_TXD0

M15 PB4 A12 TIOCA4/PO28 CTS9#/ET0_TX_EN/
RMII0_TXD_EN

N1 VCC

N2 P23 EDACK0 MTIOC3D/MTCLKD/
GTIOC0A-B/TIOCD3/
PO3

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

PIXD7

N3 P22 EDREQ0 MTIOC3B/MTCLKC/
GTIOC1A-B/TIOCC3/
TMO0/PO2

SCK0/
USB0_OVRCURB/
USBA_OVRCURB/
AUDIO_MCLK

PIXD6

N4 P15 MTIOC0B/MTCLKB/
GTETRG-B/TIOCB2/
TCLKB/TMCI2/PO13

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

PIXD0 IRQ5

N5 P12 WR3#/BC3# MTIC5U/TMCI1 RXD2/SMISO2/
SSCL2/
SCL0[FM+]

IRQ2

N6 VSS_USB

N7 VSS2_
USBA

N8 VSS1_
USBA

N9 P51 WR1#/BC1#/
WAIT#

SCK2/SSLB2-A

N10 UB PC7 A23/CS0# MTIOC3A/MTCLKB/
GTIOC3A-D/TMO2/
TOC0/PO31/CACREF

TXD8/MISOA-A/
ET0_COL

MMC_D7-A IRQ14

N11 P82 EDREQ1 MTIOC4A/
GTIOC2A-D/PO28

TXD10/ET0_ETXD1/
RMII0_TXD1

MMC_D4-A

N12 PC3 A19 MTIOC4D/
GTIOC1B-D/TCLKB/
PO24

TXD5/SMOSI5/
SSDA5/
ET0_TX_ER

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

N13 PC0 A16 MTIOC3C/TCLKC/
PO17

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

IRQ14

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (5/7)

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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C9 PD7 D7[A7/D7] MTIC5U/POE0# MMC_D1-B/
SDHI_D1-B/
QIO1-B/QMI-B

IRQ7 AN107

C10 P63 CS3#/CAS#

C11 PE0 D8[A8/D8] MTIOC3D/
GTIOC2B-A

SCK12/SSLB1-B MMC_D4-B ANEX0

C12 P70 SDCLK

C13 VSS

D1 P00 TMRI0 TXD6/SMOSI6/SSDA6 IRQ8 AN118

D2 PF5 IRQ4

D3 P03 IRQ11 DA0

D4 P01 TMCI0 RXD6/SMISO6/SSCL6 IRQ9 AN119

D5 VCC

D6 P93 A19 POE0# CTS7#/RTS7#/SS7# AN117

D7 PD5 D5[A5/D5] MTIC5W/MTIOC8C/
POE10#

MMC_CLK-B/
SDHI_CLK-B/
QSPCLK-B

IRQ5 AN113

D8 P60 CS0#

D9 P64 CS4#/WE#

D10 PE7 D15[A15/D15] MTIOC6A/
GTIOC3A-E/TOC1

MISOB-B MMC_RES#-B/
SDHI_WP-B

IRQ7 AN105

D11 VCC

D12 PE5 D13[A13/D13] MTIOC4C/MTIOC2B/
GTIOC0A-A

ET0_RX_CLK/
REF50CK0/
RSPCKB-B

IRQ5 AN103

D13 PE6 D14[A14/D14] TIOC6C/GTIOC3B-E/
TIC1

MOSIB-B MMC_CD-B/
SDHI_CD-B

IRQ6 AN104

E1 VSS

E2 VCL

E3 PJ5 POE8# CTS2#/RTS2#/SS2#

E4 EMLE

E5 P44 IRQ12-
DS

AN004

E10 PA0 A0/BC0# MTIOC4A/MTIOC6D/
GTIOC0B-C/TIOCA0/
CACREF/PO16

SSLA1-B/
ET0_TX_EN/
RMII0_TXD_EN

E11 P66 CS6#/DQM0 MTIOC7D/
GTIOC2B-C

CTX2

E12 P65 CS5#/CKE

E13 P67 CS7#/DQM1 MTIOC7C/
GTIOC1B-C

CRX2 IRQ15

F1 XCIN

F2 XCOUT

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

F4 VBATT

F10 PA3 A3 MTIOC0D/MTCLKD/
TIOCD0/TCLKB/PO19

RXD5/SMISO5/
SSCL5/ET0_MDIO

IRQ6-DS

F11 VSS

F12 PA1 A1 MTIOC0B/MTCLKC/
MTIOC7B/
GTIOC2A-C/TIOCB0/
PO17

SCK5/SSLA2-B/
ET0_WOL

IRQ11

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (2/5)

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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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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H8 PC6 A22/CS1# MTIOC3C/MTCLKA/
GTIOC3B-D/TMCI2/
TIC0/PO30

RXD8/MOSIA-A/
ET0_ETXD3

IRQ13

H9 PB6 A14 MTIOC3D/TIOCA5/
PO30

RXD9/ET0_ETXD1/
RMII0_TXD1

H10 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/ET0_CRS/
RMII0_CRS_DV

J1 P24 CS4#/
EDREQ1

MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3/
USB0_VBUSEN/
SSISCK1

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

RXD0/SMISO0/
SSCL0/
USB0_EXICEN/
SSIWS0

IRQ9

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

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

IRQ7 ADTRG1#

J4 P13 MTIOC0B/TIOCA5/
TMO3/PO13

TXD2/SMOSI2/
SSDA2/SDA0[FM+]

IRQ3 ADTRG1#

J5 VSS_USB

J6 VCC_USB

J7 P50 WR0#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A

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

SCK5/CTS8#/SSLA0-
A/ET0_TX_CLK

J9 PC0 A16 MTIOC3C/TCLKC/
PO17

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

IRQ14

J10 PC1 A17 MTIOC3A/TCLKD/
PO18

SCK5/SSLA2-A/
ET0_ERXD2

IRQ12

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

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

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

SCK0/
USB0_OVRCURB/
AUDIO_MCLK

K3 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/
SSDA0/USB0_ID/
SSIRXD0

IRQ8

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

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

IRQ4

K5 USB0_DM

K6 USB0_DP

K7 P51 WR1#/BC1#/
WAIT#

SCK2/SSLB2-A

K8 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

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

TXD5/SMOSI5/
SSDA5/ET0_TX_ER

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

RXD5/SMISO5/
SSCL5/SSLA3-A/
ET0_RX_DV

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

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

100-Pin
TFLGA

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

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

(QSPI, SDHI, 
MMCIF, PDC)
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0008 130Ah BSC Bus Error Status Register 2 BERSR2 16 16 2 ICLK Buses

0008 1310h BSC Bus Priority Control Register BUSPRI 16 16 2 ICLK Buses

0008 2000h DMAC0 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2004h DMAC0 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2008h DMAC0 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 200Ch DMAC0 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2010h DMAC0 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2013h DMAC0 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2014h DMAC0 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 2018h DMAC0 DMA Offset Register DMOFR 32 32 2 ICLK DMACa

0008 201Ch DMAC0 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 201Dh DMAC0 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 201Eh DMAC0 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 201Fh DMAC0 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2040h DMAC1 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2044h DMAC1 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2048h DMAC1 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 204Ch DMAC1 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2050h DMAC1 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2053h DMAC1 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2054h DMAC1 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 205Ch DMAC1 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 205Dh DMAC1 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 205Eh DMAC1 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 205Fh DMAC1 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2080h DMAC2 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2084h DMAC2 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2088h DMAC2 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 208Ch DMAC2 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2090h DMAC2 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2093h DMAC2 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2094h DMAC2 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 209Ch DMAC2 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 209Dh DMAC2 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 209Eh DMAC2 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 209Fh DMAC2 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 20C0h DMAC3 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 20C4h DMAC3 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 20C8h DMAC3 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 20CCh DMAC3 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 20D0h DMAC3 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 20D3h DMAC3 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 20D4h DMAC3 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 20DCh DMAC3 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 20DDh DMAC3 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 20DEh DMAC3 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 20DFh DMAC3 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2100h DMAC4 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2104h DMAC4 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2108h DMAC4 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

Table 4.1 List of I/O Registers (Address Order) (3 / 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 2BE8h EXDMA
C

Cluster Buffer Register 2 CLSBR2 32 32 1, 2 BCLK EXDMAC
a

0008 2BECh EXDMA
C

Cluster Buffer Register 3 CLSBR3 32 32 1, 2 BCLK EXDMAC
a

0008 2BF0h EXDMA
C

Cluster Buffer Register 4 CLSBR4 32 32 1, 2 BCLK EXDMAC
a

0008 2BF4h EXDMA
C

Cluster Buffer Register 5 CLSBR5 32 32 1, 2 BCLK EXDMAC
a

0008 2BF8h EXDMA
C

Cluster Buffer Register 6 CLSBR6 32 32 1, 2 BCLK EXDMAC
a

0008 2BFCh EXDMA
C

Cluster Buffer Register 7 CLSBR7 32 32 1, 2 BCLK EXDMAC
a

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

0008 3852h BSC CS5 Control Register CS5CR 16 16 1, 2 BCLK Buses

0008 385Ah BSC CS5 Recovery Cycle Register CS5REC 16 16 1, 2 BCLK Buses

0008 3862h BSC CS6 Control Register CS6CR 16 16 1, 2 BCLK Buses

0008 386Ah BSC CS6 Recovery Cycle Register CS6REC 16 16 1, 2 BCLK Buses

0008 3872h BSC CS7 Control Register CS7CR 16 16 1, 2 BCLK Buses

0008 387Ah BSC CS7 Recovery Cycle Register CS7REC 16 16 1, 2 BCLK Buses

Table 4.1 List of I/O Registers (Address Order) (6 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits
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Number of Access Cycles
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0008 79FFh ICU Software Configurable Interrupt A Select Register 255 SLIAR255 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 7A00h ICU Software Configurable Interrupt Selection Write 
Protect Register

SLIPRCR 8 8 2 ICLK to 
1 PCLKA/B

2 ICLK ICUA

0008 7A01h ICU EXDMAC Start Interrupt Select Register SELEXDR 8 8 2 ICLK to 
1 PCLKA/B

2 ICLK ICUA

0008 8000h CMT Compare Match Timer Start Register 0 CMSTR0 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8002h CMT0 Compare Match Timer Control Register CMCR 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8004h CMT0 Compare Match Counter CMCNT 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8006h CMT0 Compare Match Constant Register CMCOR 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8008h CMT1 Compare Match Timer Control Register CMCR 16 16 2, 3 PCLKB 2 ICLK CMT

0008 800Ah CMT1 Compare Match Counter CMCNT 16 16 2, 3 PCLKB 2 ICLK CMT

0008 800Ch CMT1 Compare Match Constant Register CMCOR 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8010h CMT Compare Match Timer Start Register 1 CMSTR1 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8012h CMT2 Compare Match Timer Control Register CMCR 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8014h CMT2 Compare Match Counter CMCNT 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8016h CMT2 Compare Match Constant Register CMCOR 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8018h CMT3 Compare Match Timer Control Register CMCR 16 16 2, 3 PCLKB 2 ICLK CMT

0008 801Ah CMT3 Compare Match Counter CMCNT 16 16 2, 3 PCLKB 2 ICLK CMT

0008 801Ch CMT3 Compare Match Constant Register CMCOR 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8020h WDT WDT Refresh Register WDTRR 8 8 2, 3 PCLKB 2 ICLK WDTA

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

Table 4.1 List of I/O Registers (Address Order) (13 / 67)

Address
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Symbol Register Name
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0008 C288h SYSTE
M

Deep Standby Interrupt Flag Register 2 DPSIFR2 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C289h SYSTE
M

Deep Standby Interrupt Flag Register 3 DPSIFR3 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C28Ah SYSTE
M

Deep Standby Interrupt Edge Register 0 DPSIEGR0 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C28Bh SYSTE
M

Deep Standby Interrupt Edge Register 1 DPSIEGR1 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C28Ch SYSTE
M

Deep Standby Interrupt Edge Register 2 DPSIEGR2 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C28Dh SYSTE
M

Deep Standby Interrupt Edge Register 3 DPSIEGR3 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

0008 C290h SYSTE
M

Reset Status Register 0 RSTSR0 8 8 4, 5 PCLKB 2, 3 ICLK Resets

0008 C291h SYSTE
M

Reset Status Register 1 RSTSR1 8 8 4, 5 PCLKB 2, 3 ICLK Resets

0008 C293h SYSTE
M

Main Clock Oscillator Forced Oscillation Control 
Register

MOFCR 8 8 4, 5 PCLKB 2, 3 ICLK Clock 
Generatio
n Circuit

0008 C294h SYSTE
M

High-Speed On-Chip Oscillator Power Supply Control 
Register

HOCOPCR 8 8 4, 5 PCLKB 2, 3 ICLK Clock 
Generatio
n Circuit

0008 C297h SYSTE
M

Voltage Monitoring Circuit Control Register LVCMPCR 8 8 4, 5 PCLKB 2, 3 ICLK LDVA

0008 C298h SYSTE
M

Voltage Detection Level Select Register LVDLVLR 8 8 4, 5 PCLKB 2, 3 ICLK LDVA

0008 C29Ah SYSTE
M

Voltage Monitoring 1 Circuit Control Register 0 LVD1CR0 8 8 4, 5 PCLKB 2, 3 ICLK LDVA

0008 C29Bh SYSTE
M

Voltage Monitoring 2 Circuit Control Register 0 LVD2CR0 8 8 4, 5 PCLKB 2, 3 ICLK LDVA

0008 C2A0h 
to 0008 
C2BFh

SYSTE
M

Deep Standby Backup Registers 0 to 31 DPSBKR0 to 
31

8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consumpti
on

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Table 4.1 List of I/O Registers (Address Order) (34 / 67)
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000C 1A39h MTU7 Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A3Ah MTU Timer Interrupt Skipping Mode Register B TITMRB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A3Bh MTU Timer Interrupt Skipping Set Register 2B TITCR2B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A3Ch MTU Timer Interrupt Skipping Counter 2B TITCNT2B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A40h MTU7 Timer A/D Converter Start Request Control Register TADCR 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A44h MTU7 Timer A/D Converter Start Request Cycle Set 
Register A

TADCORA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A46h MTU7 Timer A/D Converter Start Request Cycle Set 
Register B

TADCORB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A48h MTU7 Timer A/D Converter Start Request Cycle Set Buffer 
Register A

TADCOBRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A4Ah MTU7 Timer A/D Converter Start Request Cycle Set Buffer 
Register B

TADCOBRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A4Ch MTU6 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A4Dh MTU7 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A50h MTU6 Timer Synchronous Clear Register TSYCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A60h MTU Timer Waveform Control Register B TWCRB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A70h MTU Timer Mode Register 2B TMDR2B 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A72h MTU6 Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A74h MTU7 Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A76h MTU7 Timer General Register F TGRF 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A80h MTU Timer Start Register B TSTRB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A81h MTU Timer Synchronous Register B TSYRB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A84h MTU Timer Read/Write Enable Register B TRWERB 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A93h MTU6 Noise Filter Control Register 6 NFCR6 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A94h MTU7 Noise Filter Control Register 7 NFCR7 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1A95h MTU5 Noise Filter Control Register 5 NFCR5 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1C80h MTU5 Timer Counter U TCNTU 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1C82h MTU5 Timer General Register U TGRU 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1C84h MTU5 Timer Control Register U TCRU 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1C85h MTU5 Timer Control Register 2 TCR2U 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1C86h MTU5 Timer I/O Control Register U TIORU 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1C90h MTU5 Timer Counter V TCNTV 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1C92h MTU5 Timer General Register V TGRV 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1C94h MTU5 Timer Control Register V TCRV 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1C95h MTU5 Timer Control Register 2 TCR2V 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1C96h MTU5 Timer I/O Control Register V TIORV 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1CA0h MTU5 Timer Counter W TCNTW 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1CA2h MTU5 Timer General Register W TGRW 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1CA4h MTU5 Timer Control Register W TCRW 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1CA5h MTU5 Timer Control Register 2 TCR2W 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1CA6h MTU5 Timer I/O Control Register W TIORW 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1CB2h MTU5 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1CB4h MTU5 Timer Start Register TSTR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1CB6h MTU5 Timer Compare Match Clear Register TCNTCMPCL
R

8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 2000h GPT General PWM Timer Software Start Register GTSTR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2002h GPT Noise Filter Control Register NFCR 16 16 4, 5 PCLKA 2, 3 ICLK GPTa

000C 2004h GPT General PWM Timer Hardware Source Start/Stop 
Control Register

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

000C 2006h GPT General PWM Timer Hardware Source Clear Control 
Register

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

Table 4.1 List of I/O Registers (Address Order) (49 / 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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000D 04D6h USBA Device Address 3 Configuration Register DEVADD3 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 04D8h USBA Device Address 4 Configuration Register DEVADD4 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 04DAh USBA Device Address 5 Configuration Register DEVADD5 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 0500h USBA Low Power Control Register LPCTRL 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 0502h USBA Low Power Status Register LPSTS 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 0540h USBA Battery Charging Control Register BCCTRL 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 0544h USBA Function L1 Control Register 1 PL1CTRL1 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 0546h USBA Function L1 Control Register 2 PL1CTRL2 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 0548h USBA Host L1 Control Register 1 HL1CTRL1 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 054Ah USBA Host L1 Control Register 2 HL1CTRL2 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 0560h USBA Deep Standby USB Transceiver Control/Pin Monitor 
Register

DPUSR0R 32 32 (3 + BUSWAIT) 
PCLKA or more

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

USBAa

Table 4.1 List of I/O Registers (Address Order) (66 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK
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5.3.2 Clock Timing

Figure 5.3 BCLK Pin and SDCLK Pin Output Timing

Table 5.11 BCLK Pin Output, SDCLK Pin Output 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

BCLK pin output cycle time Packages with 177 to 
144 pins

tBcyc 16.6 — — ns Figure 5.3

Packages with 100 
pins or less

33.2 — — ns

BCLK pin output high pulse width tCH 3.3 — — ns

BCLK pin output low pulse width tCL 3.3 — — ns

BCLK pin output rising time tCr — — 5 ns

BCLK pin output falling time tCf — — 5 ns

SDCLK pin output cycle time Packages with 177 to 
144 pins

tBcyc 16.6 — — ns

SDCLK pin output high pulse width tCH 3.3 — — ns

SDCLK pin output low pulse width tCL 3.3 — — ns

SDCLK pin output rising time tCr — — 5 ns

SDCLK pin output falling time tCf — — 5 ns

tCf
tCH

tBcyc, tSDcyc

tCr
tCL

BCLK pin output, SDCLK pin output

Test conditions: VOH = VCC × 0.7, VOL = VCC × 0.3, C = 30 pF
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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 5.16 Address/Data Multiplexed Bus Read Access Timing

Figure 5.17 Address/Data Multiplexed Bus Write Access Timing

Address bus/
data bus

Data read 
(RD#)

tAD

BCLK

Address bus

Address latch
(ALE)

Chip select
(CS1#)

tALED

TW1 TW2 Tn1

tAD tAD
tRDS

Tn2

tRSD tRSD

TW3 TW4 TW5 Tend

Ta1 Ta1 Tan

Address cycle Data cycle

tRDH

tALED

tCSD
tCSD

Address bus/
data bus

Data write 
(WRm#)

tAD

BCLK

Address bus

Address latch
(ALE)

Chip select
(CS1#)

tALED

TW1 TW2 Tn1

tAD tAD

Tn2

tWRD tWRD

TW3 TW4 TW5 Tend

Ta1 Ta1 Tan

Address cycle Data cycle

tALED

tCSD
tCSD

tWDD tWDH

Tn3
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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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Note 1. tPBcyc: PCLKB cycle

Figure 5.36 TMR Clock Input Timing

Note 1. tPBcyc: PCLKB cycle

Figure 5.37 CMTW Input Capture Input Timing

Table 5.25 TMR 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

TMR Timer clock pulse width Single-edge 
setting

tTMCWH, 
tTMCWL

1.5 — tPBcyc Figure 5.36

Both-edge 
setting

2.5 —

Table 5.26 CMTW 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

CMTW Input capture input pulse 
width

Single-edge 
setting

tCMTWTICW 1.5 — tPBcyc Figure 5.37

Both-edge 
setting

2.5 —

PCLKB

TMCI0 to TMCI3

tTMCWL tTMCWH

Input capture 
input

PCLKB

tCMTWICW
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Figure 5.49 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to a Value Other 
Than 1/2) and Simple SPI Timing (Master, CKPH = 0)

Figure 5.50 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to 1/2)
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Figure D 145-Pin TFLGA (PTLG0145KA-A)
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