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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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16-bit timer pulse unit TIOCA0, TIOCB0, 
TIOCC0, TIOCD0

I/O The TGRA0 to TGRD0 input capture input/output compare 
output/PWM output pins

TIOCA1, TIOCB1 I/O The TGRA1 and TGRB1 input capture input/output compare 
output/PWM output pins

TIOCA2, TIOCB2 I/O The TGRA2 and TGRB2 input capture input/output compare 
output/PWM output pins

TIOCA3, TIOCB3, 
TIOCC3, TIOCD3

I/O The TGRA3 to TGRD3 input capture input/output compare 
output/PWM output pins

TIOCA4, TIOCB4 I/O The TGRA4 and TGRB4 input capture input/output compare 
output/PWM output pins

TIOCA5, TIOCB5 I/O The TGRA5 and TGRB5 input capture input/output compare 
output/PWM output pins

TCLKA, TCLKB, 
TCLKC, TCLKD

Input Input pins for external clock signals or for phase counting mode 
clock signals

Programmable pulse 
generator

PO0 to PO31 Output Output pins for the pulse signals

8-bit timer TMO0 to TMO3 Output Compare match output pins

TMCI0 to TMCI3 Input Input pins for external clocks to be input to the counter

TMRI0 to TMRI3 Input Input pins for the counter reset

Compare match timer W TIC0 to TIC3 Input Input pins for CMTW

TOC0 to TOC3 Output Output pins for CMTW

Serial communications 
interface (SCIg)

• Asynchronous mode/clock synchronous mode

SCK0 to SCK9 I/O Input/output pins for the clock

RXD0 to RXD9 Input Input pins for received data

TXD0 to TXD9 Output Output pins for transmitted data

CTS0# to CTS9# Input Input pins for controlling the start of transmission and reception

RTS0# to RTS9# Output Output pins for controlling the start of transmission and 
reception

• Simple I2C mode

SSCL0 to SSCL9 I/O Input/output pins for the I2C clock

SSDA0 to SSDA9 I/O Input/output pins for the I2C data

• Simple SPI mode

SCK0 to SCK9 I/O Input/output pins for the clock

SMISO0 to SMISO9 I/O Input/output pins for slave transmission of data

SMOSI0 to SMOSI9 I/O Input/output pins for master transmission of data

SS0# to SS9# Input Chip-select input pins

Table 1.4 Pin Functions (3/8)

Classifications Pin Name I/O Description
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Figure 1.4 Pin Assignment (176-Pin LFBGA)

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

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

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

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

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

11 PD6 PG1 VCC P61

RX65N Group, RX651 Group
PTBG0176GA-A
(176-Pin LFBGA)

(Upper Perspective View)

P81 P82 PC6 VCC 11

10 P97 PD4 PG0 PD7 PC5 PC7 P83 VSS 10

9 VCC P96 PD3 PD5 P50 P51 P52 P53 9

8 P94 PD1 PD2 VSS P55 P54 P10 P11 8

7 VSS P92 PD0 P95 P85 P84 P57 P56 7

6 VCC P91 P90 P93 PJ1 PJ0 VSS_
USB

USB0_
DP 6

5 P46 P47 P45 P44 PJ2 P12 VCC_
USB

USB0_
DM 5

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

3 VREFL0 P40 VREFH0 P03 PF5 PJ3 MD/
FINED RES# P34 PF2 PF0 P24 P22 P87 P16 3

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

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

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

Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, 
see Table 1.5, List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
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Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (1/8)
Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

GLCDC Interrupt
A/D
D/A

177-Pin 
TFLGA
176-Pin 
LFBGA

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

(ETHERC, SCI, 
RSPI, RIIC, 
CAN, USB)

(QSPI, SDHI, SDSI, 
MMCIF, PDC)

A1 AVSS0

A2 AVCC0

A3 VREFL0

A4 P42 IRQ10-
DS

AN002

A5 P46 IRQ14-
DS

AN006

A6 VCC

A7 VSS

A8 P94 D20/A20

A9 VCC

A10 TRSYNC1 P97 D23/A23

A11 PD6 D6[A6/D6] MTIC5V/
MTIOC8A/
POE4#

SSLC2-A QMO-B/QIO0-B/
SDHI_D0-B/
MMC_D0-B

LCD_DA
TA18-B

IRQ6 AN106

A12 P60 CS0#

A13 P63 CAS#/
D2[A2/D2]/
CS3#

A14 PE1 D9[A9/D9]/
D1[A1/D1]

MTIOC4C/
MTIOC3B/
PO18

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

MMC_D5-B LCD_DA
TA15-B

ANEX1

A15 PE2 D10[A10/
D10]/D2[A2/
D2]

MTIOC4A/
PO23/TIC3

RXD12/
SMISO12/
SSCL12/
RXDX12/SSLB3-
B

MMC_D6-B LCD_DA
TA14-B

IRQ7-DS AN100

B1 P05 IRQ13 DA1

B2 P07 IRQ15 ADTRG0
#

B3 P40 IRQ8-DS AN000

B4 P41 IRQ9-DS AN001

B5 P47 IRQ15-
DS

AN007

B6 P91 D17/A17 SCK7 AN115

B7 P92 D18/A18 POE4# RXD7/SMISO7/
SSCL7

AN116

B8 PD1 D1[A1/D1] MTIOC4B/
POE0#

MOSIC-A/CTX0 LCD_DA
TA23-B

IRQ1 AN109

B9 TRDATA5 P96 D22/A22

B10 PD4 D4[A4/D4] MTIOC8B/
POE11#

SSLC0-A QSSL-B/
SDHI_CMD-B/
MMC_CMD-B

LCD_DA
TA20-B

IRQ4 AN112

B11 TRDATA7 PG1 D25

B12 VSS

B13 P64 WE#/D3[A3/
D3]/CS4#

B14 PE0 D8[A8/D8]/
D0[A0/D0]

MTIOC3D SCK12/SSLB1-B MMC_D4-B LCD_DA
TA16-B

ANEX0
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Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (1/5)
Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

GLCDC Interrupt
A/D
D/A

100-Pin 
TFLGA

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

(ETHERC, SCI, 
RSPI, RIIC, 
CAN, USB)

(QSPI, SDHI, SDSI, 
MMCIF, PDC)

A1 P05 IRQ13 DA1

A2 AVCC1

A3 P07 IRQ15 ADTRG0
#

A4 VREFL0

A5 P43 IRQ11-
DS

AN003

A6 PD0 D0[A0/D0] POE4# LCD_EX
TCLK-B
*1

IRQ0 AN108

A7 PD4 D4[A4/D4] MTIOC8B/
POE11#

SSLC0-A QSSL-B/
SDHI_CMD-B/
MMC_CMD-B

LCD_DA
TA20-B*1

IRQ4 AN112

A8 PE0 D8[A8/D8]/
D0[A0/D0]*1

MTIOC3D SCK12/SSLB1-B MMC_D4-B LCD_DA
TA16-B*1

ANEX0

A9 PE1 D9[A9/D9]/
D1[A1/D1]*1

MTIOC4C/
MTIOC3B/
PO18

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

MMC_D5-B LCD_DA
TA15-B*1

ANEX1

A10 PE2 D10[A10/
D10]/D2[A2/
D2]*1

MTIOC4A/
PO23/TIC3

RXD12/
SMISO12/
SSCL12/
RXDX12/SSLB3-
B

MMC_D6-B LCD_DA
TA14-B*1

IRQ7-DS AN100

B1 EMLE

B2 AVSS0

B3 AVCC0

B4 P40 IRQ8-DS AN000

B5 P44 IRQ12-
DS

AN004

B6 PD1 D1[A1/D1] MTIOC4B/
POE0#

MOSIC-A/CTX0 LCD_DA
TA23-B*1

IRQ1 AN109

B7 PD3 D3[A3/D3] MTIOC8D/
TOC2/POE8#

RSPCKC-A QIO3-B/SDHI_D3-
B/MMC_D3-B

LCD_DA
TA21-B*1

IRQ3 AN111

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

SSLC2-A QMO-B/QIO0-B/
SDHI_D0-B/
MMC_D0-B

LCD_DA
TA18-B*1

IRQ6 AN106

B9 PD7 D7[A7/D7] MTIC5U/
POE0#

SSLC3-A QMI-B/QIO1-B/
SDHI_D1-B/
MMC_D1-B

LCD_DA
TA17-B*1

IRQ7 AN107

B10 PE3 D11[A11/
D11]/D3[A3/
D3]*1

MTIOC4B/
PO26/TOC3/
POE8#

ET0_ERXD3/
CTS12#/
RTS12#/SS12#

MMC_D7-B LCD_DA
TA13-B*1

AN101

C1 VCL

C2 AVSS1

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

C4 VREFH0

C5 P42 IRQ10-
DS

AN002

C6 P47 IRQ15-
DS

AN007
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C7 PD2 D2[A2/D2] MTIOC4D/TIC2 MISOC-A/CRX0 QIO2-B/SDHI_D2-
B/MMC_D2-B

LCD_DA
TA22-B*1

IRQ2 AN110

C8 PD5 D5[A5/D5] MTIC5W/
MTIOC8C/
POE10#

SSLC1-A QSPCLK-B/
SDHI_CLK-B/
MMC_CLK-B

LCD_DA
TA19-B*1

IRQ5 AN113

C9 PE5 D13[A13/
D13]/D5[A5/
D5]*1

MTIOC4C/
MTIOC2B

ET0_RX_CLK/
REF50CK0/
RSPCKB-B

LCD_DA
TA11-B*1

IRQ5 AN103

C10 PE4 D12[A12/
D12]/D4[A4/
D4]*1

MTIOC4D/
MTIOC1A/
PO28

ET0_ERXD2/
SSLB0-B

LCD_DA
TA12-B*1

AN102

D1 XCIN

D2 XCOUT

D3 MD/FINED

D4 VBATT

D5 P45 IRQ13-
DS

AN005

D6 P46 IRQ14-
DS

AN006

D7 PE6 D14[A14/
D14]/D6[A6/
D6]*1

MTIOC6C/TIC1 MOSIB-B SDHI_CD/
MMC_CD-B

LCD_DA
TA10-B*1

IRQ6 AN104

D8 PE7 D15[A15/
D15]/D7[A7/
D7]*1

MTIOC6A/
TOC1

MISOB-B SDHI_WP/
MMC_RES#-B

LCD_DA
TA9-B*1

IRQ7 AN105

D9 PA1 A1 MTIOC0B/
MTCLKC/
MTIOC7B/
TIOCB0/PO17

ET0_WOL/
SCK5/SSLA2-B

LCD_DA
TA7-B*1

IRQ11

D10 PA0 BC0#/A0 MTIOC4A/
MTIOC6D/
TIOCA0/PO16/
CACREF

ET0_TX_EN/
RMII0_TXD_EN/
SSLA1-B

LCD_DA
TA8-B*1

E1 XTAL P37

E2 VSS

E3 RES#

E4 TRST# P34 MTIOC0A/
TMCI3/PO12/
POE10#

ET0_LINKSTA/
SCK6/SCK0

IRQ4

E5 P41 IRQ9-DS AN001

E6 PA2 A2 MTIOC7A/
PO18

RXD5/SMISO5/
SSCL5/SSLA3-B

LCD_DA
TA6-B*1

E7 PA6 A6 MTIC5V/
MTCLKB/
TIOCA2/
TMCI3/PO22/
POE10#

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

LCD_DA
TA2-B*1

E8 PA4 A4 MTIC5U/
MTCLKA/
TIOCA1/
TMRI0/PO20

ET0_MDC/TXD5/
SMOSI5/SSDA5/
SSLA0-B

LCD_DA
TA4-B*1

IRQ5-DS

E9 PA5 A5 MTIOC6B/
TIOCB1/PO21

ET0_LINKSTA/
RSPCKA-B

LCD_DA
TA3-B*1

E10 PA3 A3 MTIOC0D/
MTCLKD/
TIOCD0/
TCLKB/PO19

ET0_MDIO/
RXD5/SMISO5/
SSCL5

LCD_DA
TA5-B*1

IRQ6-DS

F1 EXTAL P36

Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (2/5)
Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

GLCDC Interrupt
A/D
D/A

100-Pin 
TFLGA

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

(ETHERC, SCI, 
RSPI, RIIC, 
CAN, USB)

(QSPI, SDHI, SDSI, 
MMCIF, PDC)
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0008 79F1h ICU Software Configurable Interrupt A Source Select 
Register 241

SLIAR241 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79F2h ICU Software Configurable Interrupt A Source Select 
Register 242

SLIAR242 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79F3h ICU Software Configurable Interrupt A Source Select 
Register 243

SLIAR243 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79F4h ICU Software Configurable Interrupt A Source Select 
Register 244

SLIAR244 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79F5h ICU Software Configurable Interrupt A Source Select 
Register 245

SLIAR245 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79F6h ICU Software Configurable Interrupt A Source Select 
Register 246

SLIAR246 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79F7h ICU Software Configurable Interrupt A Source Select 
Register 247

SLIAR247 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79F8h ICU Software Configurable Interrupt A Source Select 
Register 248

SLIAR248 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79F9h ICU Software Configurable Interrupt A Source Select 
Register 249

SLIAR249 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79FAh ICU Software Configurable Interrupt A Source Select 
Register 250

SLIAR250 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79FBh ICU Software Configurable Interrupt A Source Select 
Register 251

SLIAR251 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79FCh ICU Software Configurable Interrupt A Source Select 
Register 252

SLIAR252 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79FDh ICU Software Configurable Interrupt A Source Select 
Register 253

SLIAR253 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79FEh ICU Software Configurable Interrupt A Source Select 
Register 254

SLIAR254 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 79FFh ICU Software Configurable Interrupt A Source Select 
Register 255

SLIAR255 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUB

0008 7A00h ICU Software Configurable Interrupt Source Select 
Register Write Protect Register

SLIPRCR 8 8 2 ICLK to 
1 PCLKA/B

2 ICLK ICUB

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

2 ICLK ICUB

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

Table 4.1 List of I/O Registers (Address Order) (13 / 61)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
FunctionICLK ≥ PCLK ICLK < PCLK
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0008 8320h RIIC1 I2C-bus Control Register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8321h RIIC1 I2C-bus Control Register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8322h RIIC1 I2C-bus Mode Register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8323h RIIC1 I2C-bus Mode Register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8324h RIIC1 I2C-bus Mode Register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8325h RIIC1 I2C-bus Function Enable Register ICFER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8326h RIIC1 I2C-bus Status Enable Register ICSER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8327h RIIC1 I2C-bus Interrupt Enable Register ICIER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8328h RIIC1 I2C-bus Status Register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8329h RIIC1 I2C-bus Status Register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 832Ah RIIC1 Slave Address Register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 832Bh RIIC1 Slave Address Register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 832Ch RIIC1 Slave Address Register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 832Dh RIIC1 Slave Address Register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 832Eh RIIC1 Slave Address Register L2 SARL2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 832Fh RIIC1 Slave Address Register U2 SARU2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8330h RIIC1 I2C-bus Bit Rate Low-Level Register ICBRL 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8331h RIIC1 I2C-bus Bit Rate High-Level Register ICBRH 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8332h RIIC1 I2C-bus Transmit Data Register ICDRT 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8333h RIIC1 I2C-bus Receive Data Register ICDRR 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8340h RIIC2 I2C-bus Control Register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8341h RIIC2 I2C-bus Control Register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8342h RIIC2 I2C-bus Mode Register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8343h RIIC2 I2C-bus Mode Register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8344h RIIC2 I2C-bus Mode Register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8345h RIIC2 I2C-bus Function Enable Register ICFER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8346h RIIC2 I2C-bus Status Enable Register ICSER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8347h RIIC2 I2C-bus Interrupt Enable Register ICIER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8348h RIIC2 I2C-bus Status Register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8349h RIIC2 I2C-bus Status Register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Ah RIIC2 Slave Address Register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Bh RIIC2 Slave Address Register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Ch RIIC2 Slave Address Register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Dh RIIC2 Slave Address Register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Eh RIIC2 Slave Address Register L2 SARL2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 834Fh RIIC2 Slave Address Register U2 SARU2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8350h RIIC2 I2C-bus Bit Rate Low-Level Register ICBRL 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8351h RIIC2 I2C-bus Bit Rate High-Level Register ICBRH 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8352h RIIC2 I2C-bus Transmit Data Register ICDRT 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8353h RIIC2 I2C-bus Receive Data Register ICDRR 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8500h MMCIF Command Setting Register CECMDSET 32 32 2, 3 PCLKB 2 ICLK MMCIF

0008 8508h MMCIF Argument Register CEARG 32 32 2, 3 PCLKB 2 ICLK MMCIF

0008 850Ch MMCIF Automatically Issued CMD12 Argument Register CEARGCMD
12

32 32 2, 3 PCLKB 2 ICLK MMCIF

0008 8510h MMCIF Command Control Register CECMDCTRL 32 32 2, 3 PCLKB 2 ICLK MMCIF

0008 8514h MMCIF Transfer Block Setting Register CEBLOCKSE
T

32 32 2, 3 PCLKB 2 ICLK MMCIF

0008 8518h MMCIF Clock Control Register CECLKCTRL 32 32 2, 3 PCLKB 2 ICLK MMCIF

0008 851Ch MMCIF Buffer Access Setting Register CEBUFACC 32 32 2, 3 PCLKB 2 ICLK MMCIF

0008 8520h MMCIF Response Register 3 CERESP3 32 32 2, 3 PCLKB 2 ICLK MMCIF

0008 8524h MMCIF Response Register 2 CERESP2 32 32 2, 3 PCLKB 2 ICLK MMCIF
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0008 9080h S12AD A/D Group Scan Priority Control Register ADGSPCR 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9084h S12AD A/D Data Duplication Register A ADDBLDRA 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9086h S12AD A/D Data Duplication Register B ADDBLDRB 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 908Ch S12AD A/D Comparison Function Window A/B Status 
Monitoring Register

ADWINMON 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9090h S12AD A/D Comparison Function Control Register ADCMPCR 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9094h S12AD A/D Comparison Function Window A Channel Select 
Register 0

ADCMPANSR
0

16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9098h S12AD A/D Comparison Function Window A Comparison 
Condition Setting Register 0

ADCMPLR0 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 909Ch S12AD A/D Comparison Function Window A Lower Level 
Setting Register

ADCMPDR0 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 909Eh S12AD A/D Comparison Function Window A Upper Level 
Setting Register

ADCMPDR1 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90A0h S12AD A/D Comparison Function Window A Channel Status 
Register 0

ADCMPSR0 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90A6h S12AD A/D Comparison Function Window B Channel Select 
Register

ADCMPBNS
R

8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90A8h S12AD A/D Comparison Function Window B Lower Level 
Setting Register

ADWINLLB 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90AAh S12AD A/D Comparison Function Window B Upper Level 
Setting Register

ADWINULB 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90ACh S12AD A/D Comparison Function Window B Channel Status 
Register

ADCMPBSR 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90D4h S12AD A/D Channel Select Register C0 ADANSC0 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90D9h S12AD A/D Group C Trigger Select Register ADGCTRGR 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90E0h S12AD A/D Sampling State Register 0 ADSSTR0 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90E1h S12AD A/D Sampling State Register 1 ADSSTR1 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90E2h S12AD A/D Sampling State Register 2 ADSSTR2 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90E3h S12AD A/D Sampling State Register 3 ADSSTR3 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90E4h S12AD A/D Sampling State Register 4 ADSSTR4 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90E5h S12AD A/D Sampling State Register 5 ADSSTR5 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90E6h S12AD A/D Sampling State Register 6 ADSSTR6 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 90E7h S12AD A/D Sampling State Register 7 ADSSTR7 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9100h S12AD1 A/D Control Register ADCSR 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9104h S12AD1 A/D Channel Select Register A0 ADANSA0 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9106h S12AD1 A/D Channel Select Register A1 ADANSA1 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9108h S12AD1 A/D-Converted Value Addition/Average Function 
Channel Select Register 0

ADADS0 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 910Ah S12AD1 A/D-Converted Value Addition/Average Function 
Channel Select Register 1

ADADS1 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 910Ch S12AD1 A/D-Converted Value Addition/Average Count Select 
Register

ADADC 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 910Eh S12AD1 A/D Control Extended Register ADCER 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa
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0008 9110h S12AD1 A/D Conversion Start Trigger Select Register ADSTRGR 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9112h S12AD1 A/D Conversion Extended Input Control Register ADEXICR 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9114h S12AD1 A/D Channel Select Register B0 ADANSB0 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9116h S12AD1 A/D Channel Select Register B1 ADANSB1 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9118h S12AD1 A/D Data Duplication Register ADDBLDR 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 911Ah S12AD1 A/D Temperature Sensor Data Register ADTSDR 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 911Ch S12AD1 A/D Internal Reference Voltage Data Register ADOCDR 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 911Eh S12AD1 A/D Self-Diagnosis Data Register ADRD 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9120h S12AD1 A/D Data Register 0 ADDR0 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9122h S12AD1 A/D Data Register 1 ADDR1 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9124h S12AD1 A/D Data Register 2 ADDR2 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9126h S12AD1 A/D Data Register 3 ADDR3 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9128h S12AD1 A/D Data Register 4 ADDR4 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 912Ah S12AD1 A/D Data Register 5 ADDR5 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 912Ch S12AD1 A/D Data Register 6 ADDR6 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 912Eh S12AD1 A/D Data Register 7 ADDR7 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9130h S12AD1 A/D Data Register 8 ADDR8 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9132h S12AD1 A/D Data Register 9 ADDR9 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9134h S12AD1 A/D Data Register 10 ADDR10 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9136h S12AD1 A/D Data Register 11 ADDR11 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9138h S12AD1 A/D Data Register 12 ADDR12 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 913Ah S12AD1 A/D Data Register 13 ADDR13 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 913Ch S12AD1 A/D Data Register 14 ADDR14 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 913Eh S12AD1 A/D Data Register 15 ADDR15 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9140h S12AD1 A/D Data Register 16 ADDR16 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9142h S12AD1 A/D Data Register 17 ADDR17 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9144h S12AD1 A/D Data Register 18 ADDR18 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9146h S12AD1 A/D Data Register 19 ADDR19 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9148h S12AD1 A/D Data Register 20 ADDR20 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 9163h S12AD1 A/D Conversion Time Setting Protection Release 
Register

ADSAMPR 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 916Eh S12AD1 A/D Conversion Time Setting Register ADSAM 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa
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0008 A0EEh SCI7 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0F0h SCI7 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0F1h SCI7 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0F0h SCI7 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0F2h SCI7 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A100h SCI8 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A101h SCI8 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A102h SCI8 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A103h SCI8 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A104h SCI8 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A105h SCI8 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A106h SMCI8 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A107h SCI8 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A108h SCI8 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A109h SCI8 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A10Ah SCI8 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A10Bh SCI8 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A10Ch SCI8 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A10Dh SCI8 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A10Eh SCI8 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A10Fh SCI8 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A10Eh SCI8 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A110h SCI8 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi
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0008 B310h SCI12 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIh

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

0008 C000h PORT0 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C001h PORT1 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C002h PORT2 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C003h PORT3 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C004h PORT4 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C005h PORT5 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C006h PORT6 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C007h PORT7 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C008h PORT8 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C009h PORT9 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C00Ah PORTA Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C00Bh PORTB Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C00Ch PORTC Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C00Dh PORTD Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C00Eh PORTE Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C00Fh PORTF Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports
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0008 C193h MPC PA3 Pin Function Control Register PA3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C194h MPC PA4 Pin Function Control Register PA4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C195h MPC PA5 Pin Function Control Register PA5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C196h MPC PA6 Pin Function Control Register PA6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C197h MPC PA7 Pin Function Control Register PA7PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C198h MPC PB0 Pin Function Control Register PB0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C199h MPC PB1 Pin Function Control Register PB1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Ah MPC PB2 Pin Function Control Register PB2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Bh MPC PB3 Pin Function Control Register PB3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Ch MPC PB4 Pin Function Control Register PB4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Dh MPC PB5 Pin Function Control Register PB5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Eh MPC PB6 Pin Function Control Register PB6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Fh MPC PB7 Pin Function Control Register PB7PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A0h MPC PC0 Pin Function Control Register PC0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A1h MPC PC1 Pin Function Control Register PC1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A2h MPC PC2 Pin Function Control Register PC2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A3h MPC PC3 Pin Function Control Register PC3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A4h MPC PC4 Pin Function Control Register PC4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A5h MPC PC5 Pin Function Control Register PC5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A6h MPC PC6 Pin Function Control Register PC6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A7h MPC PC7 Pin Function Control Register PC7PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A8h MPC PD0 Pin Function Control Register PD0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A9h MPC PD1 Pin Function Control Register PD1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1AAh MPC PD2 Pin Function Control Register PD2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1ABh MPC PD3 Pin Function Control Register PD3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1ACh MPC PD4 Pin Function Control Register PD4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1ADh MPC PD5 Pin Function Control Register PD5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1AEh MPC PD6 Pin Function Control Register PD6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1AFh MPC PD7 Pin Function Control Register PD7PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B0h MPC PE0 Pin Function Control Register PE0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B1h MPC PE1 Pin Function Control Register PE1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B2h MPC PE2 Pin Function Control Register PE2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B3h MPC PE3 Pin Function Control Register PE3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B4h MPC PE4 Pin Function Control Register PE4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B5h MPC PE5 Pin Function Control Register PE5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B6h MPC PE6 Pin Function Control Register PE6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B7h MPC PE7 Pin Function Control Register PE7PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B8h MPC PF0 Pin Function Control Register PF0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1B9h MPC PF1 Pin Function Control Register PF1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1BAh MPC PF2 Pin Function Control Register PF2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1BDh MPC PF5 Pin Function Control Register PF5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1D0h MPC PJ0 Pin Function Control Register PJ0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1D1h MPC PJ1 Pin Function Control Register PJ1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1D2h MPC PJ2 Pin Function Control Register PJ2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1D3h MPC PJ3 Pin Function Control Register PJ3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1D5h MPC PJ5 Pin Function Control Register PJ5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C280h SYSTE
M

Deep Standby Control Register DPSBYCR 8 8 4, 5 PCLKB 2, 3 ICLK Low 
Power 
Consum
ption
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Note 1. The input leakage current value at the EMLE and BSCANP pins are only when Vin = 0 V.

Table 5.4 DC Characteristics (2)
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions

Output high voltage All output pins VOH VCC – 0.5 — — V IOH = –1 mA

Output low voltage All output pins
(except for RIIC pins and 
ETHERC output pin)

VOL — — 0.5 V IOL = 1.0 mA

RIIC output pin — — 0.4 IOL = 3.0 mA

— — 0.6 IOL = 6.0 mA

RIIC output pin
(only P12 and P13 in channel 0)

VOL — — 0.4 V IOL = 15.0 mA 
(ICFER.FMPE = 1)

— 0.4 — IOL = 20.0 mA 
(ICFER.FMPE = 1)

ETHERC output pin VOL — — 0.4 V IOL = 1.0 mA

Input leakage current RES#, MD pin, EMLE*1, 
BSCANP*1, NMI

| Iin | — — 1.0 μA Vin = 0 V
Vin = VCC

Three-state leakage 
current (off state)

Other than ports for 5 V tolerant | ITSI | — — 1.0 μA Vin = 0 V
Vin = VCC

Ports for 5 V tolerant — — 5.0 Vin = 0 V
Vin = 5.5 V

Input pull-up MOS 
current

Other than P35 Ip –300 — –10 μA VCC = 2.7 to 3.6 V
Vin = 0 V

Input pull-down MOS 
current

EMLE, BSCANP Ip 10 — 300 μA Vin = VCC

Input capacitance All input pins
(except for ports 03, 05, 12, 13, 
16, 17, 20, 21, EMLE, BSCANP, 
USB0_DP, and USB0_DM)

Cin — — 8 pF Vbias = 0 V
Vamp = 20 mV
f = 1 MHz
Ta = 25°C

Ports 03, 05, 12, 13, 16, 17, 20, 
21, EMLE, BSCANP, USB0_DP, 
and USB0_DM

— — 16
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5.3.3 Timing of Recovery from Low Power Consumption Modes

Note 1. The time for return after release from software standby is determined by the value obtained by adding the oscillation stabilization 
waiting time (tSBYOSCWT) and the time required for operations by the software standby release sequencer (tSBYSEQ).

Note 2. When several oscillators were running before the transition to software standby, the greatest value of the oscillation stabilization 
waiting time tSBYOSCWT is selected.

Note 3. For n, the greatest value is selected from among the internal clock division settings.
Note 4. This condition applies when fICLK:fFCLK = 1:1, 2:1, or 4:1.

Table 5.21 Timing of Recovery from Low Power Consumption Modes (1)
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
Ta = Topr

Item Symbol Min. Typ.
Max.

Unit Test 
ConditionstSBYOSCWT*2 tSBYSEQ*3

Recovery time 
after 
cancellation of 
software 
standby 
mode*1

Crystal 
resonator 
connected to 
main clock 
oscillator

Main clock 
oscillator 
operating

tSBYMC — — {(MSTS[7:0] bit × 32) 
+ 76} / 0.216

100 + 7 / fICLK + 
2n / fMAIN

μs Figure 5.12

Main clock 
oscillator and 
PLL circuit 
operating

tSBYPC {(MSTS[7:0] bit × 32) 
+ 138} / 0.216

100 + 7 / fICLK + 
2n / fPLL

External clock 
input to main 
clock oscillator

Main clock 
oscillator 
operating

tSBYEX 352 100 + 7 / fICLK + 
2n / fEXMAIN

Main clock 
oscillator and 
PLL circuit 
operating

tSBYPE 639 100 + 7 / fICLK + 
2n / fPLL

Sub-clock oscillator operating tSBYSC {(SSTS[7:0] bit × 
16384) + 13} / 0.216 

+ 10 / fFCLK

100 + 4 / fICLK + 
2n / fSUE

High-speed 
on-chip 
oscillator 
operating

High-speed 
on-chip 
oscillator 
operating

tSBYHO 454 100 + 7 / fICLK + 
2n / fHOCO

High-speed 
on-chip 
oscillator 
operating and 
PLL circuit 
operating

tSBYPH 741 100 + 7 / fICLK + 
2n / fPLL

Low-speed on-chip oscillator 
operating*4

tSBYLO 338 100 + 7 / fICLK + 
2n / fLOCO



R01DS0276EJ0210 Rev.2.10 Page 176 of 232
Oct 02, 2017

RX65N Group, RX651 Group 5. Electrical Characteristics

Figure 5.27 SDRAM Space Multiple Read Line Stride Bus Timing

R1A18 to A0

SDCLK pin

SDCS#

AP*1

DQMn

D31 to D0

RAS#

CAS#

WE#

CKE

SDRAM command ACT RD RD RD RD PRA ACT RD RD RD RD PRA

tCASD

tRASD

tCSD2

t AD2  t AD2  t AD2  t AD2  t AD2  t AD2  t AD2  t AD2  t AD2  t AD2  t AD2  t AD2  t AD2  t AD2  

t AD2  t AD2  t AD2  t AD2  t AD2  t AD2  t AD2  t AD2  

tCSD2 tCSD2 tCSD2 tCSD2 tCSD2 tCSD2 t CSD2

tRASD tRASD tRASD tRASD tRASD

tCASD tCASD

tRASD tRASD

tCASD

tDQMD

tRDS2 tRDH2 tRDS2 tRDH2 tRDS2 tRDH2 tRDS2 tRDH2

(High)

Row
address

C0
 (column address 0) C1 C2 C3 C4 C5 C6 C7

PRA
 command

PRA
 command

t WED t WED 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; tPAcyc: PCLKA cycle
Note 2. When the SEMR.ABCS and SEMR.BGDM bits are set to 1

Table 5.34 SCIg, SCIh, and SCIi Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr, 
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF, 
High-drive output is selected by the driving ability control register.

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

SCIg, SCIh Input clock cycle Asynchronous tScyc 4 — tPBcyc Figure 5.42

Clock 
synchronous

6 —

Input clock pulse width tSCKW 0.4 0.6 tScyc

Input clock rise time tSCKr — 5 ns

Input clock fall time tSCKf — 5 ns

Output clock cycle Asynchronous*2 tScyc 8 — tPBcyc

Clock 
synchronous

4 —

Output clock pulse width tSCKW 0.4 0.6 tScyc

Output clock rise time tSCKr — 5 ns

Output clock fall time tSCKf — 5 ns

Transmit data delay time Clock 
synchronous

tTXD — 28 ns Figure 5.43

Receive data setup time Clock 
synchronous

tRXS 15 — ns

Receive data hold time Clock 
synchronous

tRXH 5 — ns

SCIi Input clock cycle Asynchronous tScyc 4 — tPAcyc Figure 5.42

Clock 
synchronous

12 —

Input clock pulse width tSCKW 0.4 0.6 tScyc

Input clock rise time tSCKr — 5 ns

Input clock fall time tSCKf — 5 ns

Output clock cycle Asynchronous*2 tScyc 8 — tPAcyc

Clock 
synchronous

8 —

Output clock pulse width tSCKW 0.4 0.6 tScyc

Output clock rise time tSCKr — 5 ns

Output clock fall time tSCKf — 5 ns

Transmit data delay time Master tTXD — 15 ns Figure 5.43

Slave — 28

Receive data setup time Clock 
synchronous

tRXS 20 — ns

Receive data hold time Clock 
synchronous

tRXH 5 —
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Figure 5.47 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKA Division Ratio Set to a Value Other 
Than 1/2) and Simple SPI Timing (Master, CKPH = 0)

Figure 5.48 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKA Division Ratio Set to 1/2)

 

tSU tH

tLEAD

tTD

tLAG

tSSLr, tSSLf

tOH tOD

MSB IN DATA LSB IN MSB IN

MSB OUT DATA LSB OUT IDLE MSB OUT

SSLA0 to 
SSLA3
output

RSPCKA
CPOL = 0
output

RSPCKA
CPOL = 1
output

MISOA
input

MOSIA
output

RSPI

SCKn
CKPOL = 1
output

SCKn
CKPOL = 0
output

SMISOn
input

SMOSIn
output

Simple SPI

(n = 0 to 7, 12)

tDr, tDf

 

tSU tHF

tLEAD

tTD

tLAG

tSSLr, tSSLf

tOH tOD

MSB IN DATA LSB IN MSB IN
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SSLA0 to 
SSLA3
output

RSPCKA
CPOL = 0
output

RSPCKA
CPOL = 1
output

MISOA
input

MOSIA
output

RSPI

tDr, tDf
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5.10 Battery Backup Function Characteristics

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

Figure 5.81 Battery Backup Function Characteristics

Table 5.53 Battery Backup Function Characteristics
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
VBATT = 2.0 to 3.6 V, Ta = Topr

Item Symbol Min. Typ. Max. Unit Test 
Conditions

Voltage level for switching to battery backup VDETBATT 2.50 2.60 2.70 V Figure 5.81

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

VBATTSW 2.70 — —

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

VBATT

VCC VDETBATT

VBATTSW

tVOFFBATT

VBATT
Switching prohibited VBATT

Switching prohibited

VCC supply VCC supplyVBATT supply

VCC voltage 
guaranteed range

VBATT voltage
guaranteed range

Backup power 
area

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

Note.
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5.11 Flash Memory Characteristics

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 = 1000), 
erasing can be performed n times for each block. For instance, when 128-byte programming is performed 64 times for different 
addresses in 8-Kbyte block and then the entire block is erased, the reprogram/erase cycle is counted as one. However, 
programming the same address for several times as one erasing is not enabled (overwriting is prohibited).

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

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

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

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
Temperature range for programming/erasure: Ta = Topr

Item Symbol
FCLK = 4 MHz FCLK = 15 MHz 20 MHz ≤ FCLK ≤ 60 MHz

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

Programming time 
NPEC ≤ 100 times

128 bytes tP128 — 0.75 13.2 — 0.38 6.6 — 0.34 6 ms

8 Kbytes tP8K — 49 176 — 25 88 — 22 80 ms

32 Kbytes tP32K — 194 704 — 97 352 — 88 320 ms

Programming time 
NPEC > 100 times

128 bytes tP128 — 0.91 15.8 — 0.46 8 — 0.41 7.2 ms

8 Kbytes tP8K — 60 212 — 30 106 — 27 96 ms

32 Kbytes tP32K — 234 848 — 117 424 — 106 384 ms

Erasure time 
NPEC ≤ 100 times

8 Kbytes tE8K — 78 216 — 48 132 — 43 120 ms

32 Kbytes tE32K — 283 864 — 173 528 — 157 480 ms

Erasure time 
NPEC > 100 times

8 Kbytes tE8K — 94 260 — 58 158 — 52 144 ms

32 Kbytes tE32K — 341 1040 — 208 632 — 189 576 ms

Reprogramming/erasure cycle*1 NPEC 10000
*2

— — 10000
*2

— — 10000
*2

— — Times

Suspend delay time during 
programming

tSPD — — 264 — — 132 — — 120 μs

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

tSESD1 — — 216 — — 132 — — 120 μs

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

tSESD2 — — 1.7 — — 1.7 — — 1.7 ms

Suspend delay time during 
erasure
(in erasure priority mode)

tSEED — — 1.7 — — 1.7 — — 1.7 ms

Forced stop command tFD — — 32 — — 22 — — 20 μs

Data hold time*3 tDRP 10 — — 10 — — 10 — — Year
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Figure F 100-Pin TFLGA (PTLG0100JA-A)
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