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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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RX631
(D version)

R5F5631ADDFC PLQP0176KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318CDFC PLQP0176KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318DDFC PLQP0176KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317CDFC PLQP0176KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317DDFC PLQP0176KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316CDFC PLQP0176KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316DDFC PLQP0176KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ECDLK PTLG0145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631EDDLK PTLG0145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631DCDLK PTLG0145KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631DDDLK PTLG0145KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631BCDLK PTLG0145KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631BDDLK PTLG0145KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ACDLK PTLG0145KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ADDLK PTLG0145KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318CDLK PTLG0145KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318DDLK PTLG0145KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317CDLK PTLG0145KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317DDLK PTLG0145KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316CDLK PTLG0145KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316DDLK PTLG0145KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631FHDFB PLQP0144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631FDDFB PLQP0144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631KHDFB PLQP0144KA-A*1 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631KDDFB PLQP0144KA-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ECDFB PLQP0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631EDDFB PLQP0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631JHDFB PLQP0144KA-A*1 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631JDDFB PLQP0144KA-A 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631GHDFB PLQP0144KA-A*1 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631GDDFB PLQP0144KA-A 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631DCDFB PLQP0144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631DDDFB PLQP0144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631YHDFB PLQP0144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631YDDFB PLQP0144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631WHDFB PLQP0144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631WDDFB PLQP0144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631BCDFB PLQP0144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631BDDFB PLQP0144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ACDFB PLQP0144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ADDFB PLQP0144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318CDFB PLQP0144KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318DDFB PLQP0144KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316CDFB PLQP0144KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316DDFB PLQP0144KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

Table 1.3 List of Products (5/8)

Group Part No. Package
ROM 
Capacity

RAM 
Capacity

E2 Data 
Flash

Operating 
Frequency (Max.)

Operating 
Temp. Range
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Figure 1.12 Pin Assignment (48-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 1.13, List of Pins and Pin Functions (48-Pin LQFP).



R01DS0098EJ0180 Rev.1.80 Page 53 of 208
May 13, 2014

RX63N Group, RX631 Group 1. Overview

64 TRDATA1 P81 EDACK0 MTIOC3D/PO27 RXD10/SMISO10/
SSCL10/ET_ETXD0/
RMII_TXD0

65 TRDATA0 P80 EDREQ0 MTIOC3B/PO26 SCK10/ET_TX_EN/
RMII_TXD_EN

66 PC4 A20/CS3# MTIOC3D/MTCLKC/
TIOCC6/TCLKE/
TMCI1/PO25/POE0#

SCK5/CTS8#/RTS8#/
SS8#/SSLA0/
ET_TX_CLK

67 PC3 A19 MTIOC4D/TCLKB/
PO24

TXD5/SMOSI5/SSDA5/
IETXD/ET_TX_ER

68 P77 CS7# PO23 TXD11/SMOSI11/
SSDA11/ET_RX_ER/
RMII_RX_ER

69 P76 CS6# PO22 RXD11/SMISO11/
SSCL11/ET_RX_CLK/
REF50CK

70 PC2 A18 MTIOC4B/TCLKA/
PO21

RXD5/SMISO5/SSCL5/
SSLA3/IERXD/
ET_RX_DV

71 P75 CS5# PO20 SCK11/ET_ERXD0/
RMII_RXD0

72 P74 CS4# PO19 CTS11#/RTS11#/
SS11#/ET_ERXD1/
RMII_RXD1

73 PC1 A17 MTIOC3A/TCLKD/
PO18

SCK5/SSLA2/SDA3/
ET_ERXD2

IRQ12

74 VCC

75 PC0 A16 MTIOC3C/TCLKC/
PO17

CTS5#/RTS5#/SS5#/
SSLA1/SCL3/
ET_ERXD3

IRQ14

76 VSS

77 P73 CS3# PO16 ET_WOL

78 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/SMOSI9/SSDA9/
ET_CRS/
RMII_CRS_DV

79 PB6 A14 MTIOC3D/TIOCA5/
PO30

RXD9/SMISO9/SSCL9/
ET_ETXD1/RMII_TXD1

80 PB5 A13 MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE1#

SCK9/ET_ETXD0/
RMII_TXD0

81 PB4 A12 TIOCA4/PO28 CTS9#/RTS9#/SS9#/
ET_TX_EN/
RMII_TXD_EN

82 PB3 A11 MTIOC0A/MTIOC4A/
TIOCD3/TCLKD/TMO0/
PO27/POE3#

SCK4/SCK6/
ET_RX_ER/
RMII_RX_ER

83 PB2 A10 TIOCC3/TCLKC/PO26 CTS4#/RTS4#/CTS6#/
RTS6#/SS4#/SS6#/
ET_RX_CLK/REF50CK

84 PB1 A9 MTIOC0C/MTIOC4C/
TIOCB3/TMCI0/PO25

TXD4/TXD6/SMOSI4/
SMOSI6/SSDA4/
SSDA6/ET_ERXD0/
RMII_RXD0

IRQ4-DS

85 P72 CS2# ET_MDC

86 P71 CS1# ET_MDIO

87 PB0 A8 MTIC5W/TIOCA3/
PO24

RXD4/RXD6/SMISO4/
SMISO6/SSCL4/
SSCL6/RSPCKA/
T_ERXD1/RMII_RXD1

IRQ12

88 PA7 A7 TIOCB2/PO23 MISOA/ET_WOL

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (3/5)

Pin No.

Power Supply 
Clock
System Control I/O Port

Bus
EXDMAC
SDRAMC

Timers Communications

Interrupt

S12AD
AD
DA

144-pin 
LQFP

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

(ETHERC, SCIc, SCId, 
RSPI, RIIC, CAN, IEB, 
USB, and PDC)
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89 PA6 A6 MTIC5V/MTCLKB/
TIOCA2/TMCI3/PO22/
POE2#

CTS5#/RTS5#/SS5#
MOSIA/ET_EXOUT

90 PA5 A5 TIOCB1/PO21 RSPCKA/ET_LINKSTA

91 VCC

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

TXD5/SMOSI5/SSDA5/
SSLA0/ET_MDC

IRQ5-DS

93 VSS

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

RXD5/SMISO5/SSCL5/
ET_MDIO

IRQ6-DS

95 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3

96 PA1 A1 MTIOC0B/MTCLKC/
TIOCB0/PO17

SCK5/SSLA2/ET_WOL IRQ11

97 PA0 A0/BC0# MTIOC4A/TIOCA0/
PO16

SSLA1/ET_TX_EN/
RMII_TXD_EN

98 P67 CS7#/DQM1 CRX2*2 IRQ15

99 P66 CS6#/DQM0 CTX2*2

100 P65 CS5#/CKE

101 PE7 D15[A15/D15] TIOCB11 MISOB IRQ7 AN5

102 PE6 D14[A14/D14] TIOCA11 MOSIB IRQ6 AN4

103 VCC

104 SDCLK P70

105 VSS

106 PE5 D13[A13/D13] MTIOC4C/MTIOC2B/
TIOCB10

RSPCKB/ET_RX_CLK/
REF50CK

IRQ5 AN3

107 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/
TIOCA10/PO28

SSLB0/ET_ERXD2 AN2

108 PE3 D11[A11/D11] MTIOC4B/TIOCB9/
PO26/POE8#

CTS12#/RTS12#/
SS12#/MISOB/
ET_ERXD3

AN1

109 PE2 D10[A10/D10] MTIOC4A/TIOCA9/
PO23

RXD12/SMISO12/
SSCL12/RXDX12/
SSLB3/MOSIB

IRQ7-DS AN0

110 PE1 D9[A9/D9] MTIOC4C/TIOCD9/
PO18

TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12/SSLB2/
RSPCKB

ANEX1

111 PE0 D8[A8/D8] TIOCC9 SCK12/SSLB1 ANEX0

112 P64 CS4#/WE#

113 P63 CS3#/CAS#

114 P62 CS2#/RAS#

115 P61 CS1#/SDCS#

116 VSS

117 P60 CS0#

118 VCC

119 PD7 D7[A7/D7] MTIC5U/POE0# SSLC3 IRQ7 AN7

120 PD6 D6[A6/D6] MTIC5V/POE1# SSLC2 IRQ6 AN6

121 PD5 D5[A5/D5] MTIC5W/POE2# SSLC1 IRQ5 AN013

122 PD4 D4[A4/D4] POE3# SSLC0 IRQ4 AN012

123 PD3 D3[A3/D3] TIOCB8/TCLKH/
POE8#

RSPCKC IRQ3 AN011

124 PD2 D2[A2/D2] MTIOC4D/TIOCA8 MISOC/CRX0 IRQ2 AN010

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

Pin No.

Power Supply 
Clock
System Control I/O Port

Bus
EXDMAC
SDRAMC

Timers Communications

Interrupt

S12AD
AD
DA

144-pin 
LQFP

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

(ETHERC, SCIc, SCId, 
RSPI, RIIC, CAN, IEB, 
USB, and PDC)
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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

0008 3078h BSC CS7 wait control register 2 CS7WCR2 32 32 1, 2 BCLK

0008 3802h BSC CS0 control register CS0CR 16 16 1, 2 BCLK

0008 380Ah BSC CS0 recovery cycle register CS0REC 16 16 1, 2 BCLK

0008 3812h BSC CS1 control register CS1CR 16 16 1, 2 BCLK

0008 381Ah BSC CS1 recovery cycle register CS1REC 16 16 1, 2 BCLK

0008 3822h BSC CS2 control register CS2CR 16 16 1, 2 BCLK

0008 382Ah BSC CS2 recovery cycle register CS2REC 16 16 1, 2 BCLK

0008 3832h BSC CS3 control register CS3CR 16 16 1, 2 BCLK

0008 383Ah BSC CS3 recovery cycle register CS3REC 16 16 1, 2 BCLK

0008 3842h BSC CS4 control register CS4CR 16 16 1, 2 BCLK

0008 384Ah BSC CS4 recovery cycle register CS4REC 16 16 1, 2 BCLK

0008 3852h BSC CS5 control register CS5CR 16 16 1, 2 BCLK

0008 385Ah BSC CS5 recovery cycle register CS5REC 16 16 1, 2 BCLK

0008 3862h BSC CS6 control register CS6CR 16 16 1, 2 BCLK

0008 386Ah BSC CS6 recovery cycle register CS6REC 16 16 1, 2 BCLK

0008 3872h BSC CS7 control register CS7CR 16 16 1, 2 BCLK

0008 387Ah BSC CS7 recovery cycle register CS7REC 16 16 1, 2 BCLK

0008 3880h BSC CS recovery cycle insertion enable register CSRECEN 16 16 1, 2 BCLK

0008 3C00h BSC SDC control register SDCCR 8 8 1, 2 BCLK

0008 3C01h BSC SDC mode register SDCMOD 8 8 1, 2 BCLK

0008 3C02h BSC SDRAM access mode register SDAMOD 8 8 1, 2 BCLK

0008 3C10h BSC SDRAM self-refresh control register SDSELF 8 8 1, 2 BCLK

0008 3C14h BSC SDRAM refresh control register SDRFCR 16 16 1, 2 BCLK

0008 3C16h BSC SDRAM auto-refresh control register SDRFEN 8 8 1, 2 BCLK

0008 3C20h BSC SDRAM initialization sequence control register SDICR 8 8 1, 2 BCLK

0008 3C24h BSC SDRAM initialization register SDIR 16 16 1, 2 BCLK

0008 3C40h BSC SDRAM address register SDADR 8 8 1, 2 BCLK

0008 3C44h BSC SDRAM timing register SDTR 32 32 1, 2 BCLK

0008 3C48h BSC SDRAM mode register SDMOD 16 16 1, 2 BCLK

0008 3C50h BSC SDRAM status register SDSR 8 8 1, 2 BCLK

0008 6400h MPU Region-0 start page number register RSPAGE0 32 32 1 ICLK MPU

0008 6404h MPU Region-0 end page number register REPAGE0 32 32 1 ICLK

0008 6408h MPU Region-1 start page number register RSPAGE1 32 32 1 ICLK

0008 640Ch MPU Region-1 end page number register REPAGE1 32 32 1 ICLK

0008 6410h MPU Region-2 start page number register RSPAGE2 32 32 1 ICLK

0008 6414h MPU Region-2 end page number register REPAGE2 32 32 1 ICLK

0008 6418h MPU Region-3 start page number register RSPAGE3 32 32 1 ICLK

0008 641Ch MPU Region-3 end page number register REPAGE3 32 32 1 ICLK

0008 6420h MPU Region-4 start page number register RSPAGE4 32 32 1 ICLK

0008 6424h MPU Region-4 end page number register REPAGE4 32 32 1 ICLK

0008 6428h MPU Region-5 start page number register RSPAGE5 32 32 1 ICLK

0008 642Ch MPU Region-5 end page number register REPAGE5 32 32 1 ICLK

0008 6430h MPU Region-6 start page number register RSPAGE6 32 32 1 ICLK

0008 6434h MPU Region-6 end page number register REPAGE6 32 32 1 ICLK

0008 6438h MPU Region-7 start page number register RSPAGE7 32 32 1 ICLK

0008 643Ch MPU Region-7 end page number register REPAGE7 32 32 1 ICLK

0008 6500h MPU Memory-protection enable register MPEN 32 32 1 ICLK

0008 6504h MPU Background access control register MPBAC 32 32 1 ICLK

0008 6508h MPU Memory-protection error status-clearing register MPECLR 32 32 1 ICLK

Table 4.1 List of I/O Registers (Address Order) (4/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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0008 70CBh ICU Interrupt request register 203 IR203 8 8 2 ICLK ICUb

0008 70D6h ICU Interrupt request register 214 IR214 8 8 2 ICLK

0008 70D7h ICU Interrupt request register 215 IR215 8 8 2 ICLK

0008 70D8h ICU Interrupt request register 216 IR216 8 8 2 ICLK

0008 70D9h ICU Interrupt request register 217 IR217 8 8 2 ICLK

0008 70DAh ICU Interrupt request register 218 IR218 8 8 2 ICLK

0008 70DBh ICU Interrupt request register 219 IR219 8 8 2 ICLK

0008 70DCh ICU Interrupt request register 220 IR220 8 8 2 ICLK

0008 70DDh ICU Interrupt request register 221 IR221 8 8 2 ICLK

0008 70DEh ICU Interrupt request register 222 IR222 8 8 2 ICLK

0008 70DFh ICU Interrupt request register 223 IR223 8 8 2 ICLK

0008 70E0h ICU Interrupt request register 224 IR224 8 8 2 ICLK

0008 70E1h ICU Interrupt request register 225 IR225 8 8 2 ICLK

0008 70E2h ICU Interrupt request register 226 IR226 8 8 2 ICLK

0008 70E3h ICU Interrupt request register 227 IR227 8 8 2 ICLK

0008 70E4h ICU Interrupt request register 228 IR228 8 8 2 ICLK

0008 70E5h ICU Interrupt request register 229 IR229 8 8 2 ICLK

0008 70E6h ICU Interrupt request register 230 IR230 8 8 2 ICLK

0008 70E7h ICU Interrupt request register 231 IR231 8 8 2 ICLK

0008 70E8h ICU Interrupt request register 232 IR232 8 8 2 ICLK

0008 70E9h ICU Interrupt request register 233 IR233 8 8 2 ICLK

0008 70EAh ICU Interrupt request register 234 IR234 8 8 2 ICLK

0008 70EBh ICU Interrupt request register 235 IR235 8 8 2 ICLK

0008 70ECh ICU Interrupt request register 236 IR236 8 8 2 ICLK

0008 70EDh ICU Interrupt request register 237 IR237 8 8 2 ICLK

0008 70EEh ICU Interrupt request register 238 IR238 8 8 2 ICLK

0008 70EFh ICU Interrupt request register 239 IR239 8 8 2 ICLK

0008 70F0h ICU Interrupt request register 240 IR240 8 8 2 ICLK

0008 70F1h ICU Interrupt request register 241 IR241 8 8 2 ICLK

0008 70F2h ICU Interrupt request register 242 IR242 8 8 2 ICLK

0008 70F3h ICU Interrupt request register 243 IR243 8 8 2 ICLK

0008 70F4h ICU Interrupt request register 244 IR244 8 8 2 ICLK

0008 70F5h ICU Interrupt request register 245 IR245 8 8 2 ICLK

0008 70F6h ICU Interrupt request register 246 IR246 8 8 2 ICLK

0008 70F7h ICU Interrupt request register 247 IR247 8 8 2 ICLK

0008 70F8h ICU Interrupt request register 248 IR248 8 8 2 ICLK

0008 70F9h ICU Interrupt request register 249 IR249 8 8 2 ICLK

0008 70FAh ICU Interrupt request register 250 IR250 8 8 2 ICLK

0008 70FBh ICU Interrupt request register 251 IR251 8 8 2 ICLK

0008 70FCh ICU Interrupt request register 252 IR252 8 8 2 ICLK

0008 70FDh ICU Interrupt request register 253 IR253 8 8 2 ICLK

0008 711Bh ICU DTC activation enable register 027 DTCER027 8 8 2 ICLK

0008 711Ch ICU DTC activation enable register 028 DTCER028 8 8 2 ICLK

0008 711Dh ICU DTC activation enable register 029 DTCER029 8 8 2 ICLK

0008 711Eh ICU DTC activation enable register 030 DTCER030 8 8 2 ICLK

0008 711Fh ICU DTC activation enable register 031 DTCER031 8 8 2 ICLK

0008 7121h ICU DTC activation enable register 033 DTCER033 8 8 2 ICLK

0008 7122h ICU DTC activation enable register 034 DTCER034 8 8 2 ICLK

0008 7124h ICU DTC activation enable register 036 DTCER036 8 8 2 ICLK

0008 7125h ICU DTC activation enable register 037 DTCER037 8 8 2 ICLK

0008 7127h ICU DTC activation enable register 039 DTCER039 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (8/50)

Address
Module 
Symbol Register Name
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0008 7394h ICU Interrupt source priority register 148 IPR148 8 8 2 ICLK ICUb

0008 7396h ICU Interrupt source priority register 150 IPR150 8 8 2 ICLK

0008 7398h ICU Interrupt source priority register 152 IPR152 8 8 2 ICLK

0008 739Ch ICU Interrupt source priority register 156 IPR156 8 8 2 ICLK

0008 73A0h ICU Interrupt source priority register 160 IPR160 8 8 2 ICLK

0008 73A1h ICU Interrupt source priority register 161 IPR161 8 8 2 ICLK

0008 73A4h ICU Interrupt source priority register 164 IPR164 8 8 2 ICLK

0008 73A6h ICU Interrupt source priority register 166 IPR166 8 8 2 ICLK

0008 73AAh ICU Interrupt source priority register 170 IPR170 8 8 2 ICLK

0008 73ADh ICU Interrupt source priority register 173 IPR173 8 8 2 ICLK

0008 73B0h ICU Interrupt source priority register 176 IPR176 8 8 2 ICLK

0008 73B3h ICU Interrupt source priority register 179 IPR179 8 8 2 ICLK

0008 73B6h ICU Interrupt source priority register 182 IPR182 8 8 2 ICLK

0008 73B7h ICU Interrupt source priority register 183 IPR183 8 8 2 ICLK

0008 73B8h ICU Interrupt source priority register 184 IPR184 8 8 2 ICLK

0008 73B9h ICU Interrupt source priority register 185 IPR185 8 8 2 ICLK

0008 73BAh ICU Interrupt source priority register 186 IPR186 8 8 2 ICLK

0008 73BBh ICU Interrupt source priority register 187 IPR187 8 8 2 ICLK

0008 73BCh ICU Interrupt source priority register 188 IPR188 8 8 2 ICLK

0008 73BDh ICU Interrupt source priority register 189 IPR189 8 8 2 ICLK

0008 73BEh ICU Interrupt source priority register 190 IPR190 8 8 2 ICLK

0008 73BFh ICU Interrupt source priority register 191 IPR191 8 8 2 ICLK

0008 73C0h ICU Interrupt source priority register 192 IPR192 8 8 2 ICLK

0008 73C1h ICU Interrupt source priority register 193 IPR193 8 8 2 ICLK

0008 73C2h ICU Interrupt source priority register 194 IPR194 8 8 2 ICLK

0008 73C3h ICU Interrupt source priority register 195 IPR195 8 8 2 ICLK

0008 73C4h ICU Interrupt source priority register 196 IPR196 8 8 2 ICLK

0008 73C5h ICU Interrupt source priority register 197 IPR197 8 8 2 ICLK

0008 73C6h ICU Interrupt source priority register 198 IPR198 8 8 2 ICLK

0008 73C7h ICU Interrupt source priority register 199 IPR199 8 8 2 ICLK

0008 73C8h ICU Interrupt source priority register 200 IPR200 8 8 2 ICLK

0008 73C9h ICU Interrupt source priority register 201 IPR201 8 8 2 ICLK

0008 73CAh ICU Interrupt source priority register 202 IPR202 8 8 2 ICLK

0008 73CBh ICU Interrupt source priority register 203 IPR203 8 8 2 ICLK

0008 73CEh ICU Interrupt source priority register 206 IPR206 8 8 2 ICLK

0008 73CFh ICU Interrupt source priority register 207 IPR207 8 8 2 ICLK

0008 73D0h ICU Interrupt source priority register 208 IPR208 8 8 2 ICLK

0008 73D6h ICU Interrupt source priority register 214 IPR214 8 8 2 ICLK

0008 73D9h ICU Interrupt source priority register 217 IPR217 8 8 2 ICLK

0008 73DCh ICU Interrupt source priority register 220 IPR220 8 8 2 ICLK

0008 73DFh ICU Interrupt source priority register 223 IPR223 8 8 2 ICLK

0008 73E2h ICU Interrupt source priority register 226 IPR226 8 8 2 ICLK

0008 73E5h ICU Interrupt source priority register 229 IPR229 8 8 2 ICLK

0008 73E8h ICU Interrupt source priority register 232 IPR232 8 8 2 ICLK

0008 73EBh ICU Interrupt source priority register 235 IPR235 8 8 2 ICLK

0008 73EEh ICU Interrupt source priority register 238 IPR238 8 8 2 ICLK

0008 73F1h ICU Interrupt source priority register 241 IPR241 8 8 2 ICLK

0008 73F4h ICU Interrupt source priority register 244 IPR244 8 8 2 ICLK

0008 73F7h ICU Interrupt source priority register 247 IPR247 8 8 2 ICLK

0008 73FAh ICU Interrupt source priority register 250 IPR250 8 8 2 ICLK

0008 73FDh ICU Interrupt source priority register 253 IPR253 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (13/50)
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0008 C095h PORTA Open drain control register 1 ODR1 8 8, 16 2, 3 PCLKB 2 ICLK I/O Ports

0008 C096h PORTB Open drain control register 0 ODR0 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C097h PORTB Open drain control register 1 ODR1 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C098h PORTC Open drain control register 0 ODR0 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C099h PORTC Open drain control register 1 ODR1 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C09Ah PORTD Open drain control register 0 ODR0 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C09Bh PORTD Open drain control register 1 ODR1 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C09Ch PORTE Open drain control register 0 ODR0 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C09Dh PORTE Open drain control register 1 ODR1 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C09Eh PORTF Open drain control register 0 ODR0 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C09Fh PORTF Open drain control register 1 ODR1 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C0A0h PORTG Open drain control register 0 ODR0 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C0A1h PORTG Open drain control register 1 ODR1 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C0A4h PORTJ Open drain control register 0 ODR0 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C0A5h PORTJ Open drain control register 1 ODR1 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C0C0h PORT0 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0C1h PORT1 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0C2h PORT2 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0C3h PORT3 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0C4h PORT4 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0C5h PORT5 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0C6h PORT6 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0C7h PORT7 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0C8h PORT8 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0C9h PORT9 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0CAh PORTA Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0CBh PORTB Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0CCh PORTC Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0CDh PORTD Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0CEh PORTE Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0CFh PORTF Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0D0h PORTG Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0D2h PORTJ Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0E0h PORT0 Drive ability control register DSCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0E2h PORT2 Drive ability control register DSCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0E5h PORT5 Drive ability control register DSCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0E9h PORT9 Drive ability control register DSCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0EAh PORTA Drive ability control register DSCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0EBh PORTB Drive ability control register DSCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0ECh PORTC Drive ability control register DSCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0EDh PORTD Drive ability control register DSCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0EEh PORTE Drive ability control register DSCR 8 8 2, 3 PCLKB 2 ICLK

0008 C0F0h PORTG Drive ability control register DSCR 8 8 2, 3 PCLKB 2 ICLK

0008 C100h MPC CS output enable register PFCSE 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C102h MPC CS output pin select register 0 PFCSS0 8 8 2, 3 PCLKB 2 ICLK

0008 C103h MPC CS output pin select register 1 PFCSS1 8 8 2, 3 PCLKB 2 ICLK

0008 C104h MPC Address output enable register 0 PFAOE0 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C105h MPC Address output enable register 1 PFAOE1 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C106h MPC External bus control register 0 PFBCR0 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C107h MPC External bus control register 1 PFBCR1 8 8, 16 2, 3 PCLKB 2 ICLK

0008 C10Eh MPC Ethernet control resister 1 PFENET 8 8 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (31/50)
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000A 0268h USB1 Pipe configuration register PIPECFG 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 026Ch USB1 Pipe maximum packet size register PIPEMAXP 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 026Eh USB1 Pipe cycle control register PIPEPERI 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0270h USB1 Pipe 1 control register PIPE1CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

USBa

000A 0272h USB1 Pipe 2 control register PIPE2CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0274h USB1 Pipe 3 control register PIPE3CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0276h USB1 Pipe 4 control register PIPE4CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0278h USB1 Pipe 5 control register PIPE5CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 027Ah USB1 Pipe 6 control register PIPE6CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 027Ch USB1 Pipe 7 control register PIPE7CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

Table 4.1 List of I/O Registers (Address Order) (46/50)
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000A 027Eh USB1 Pipe 8 control register PIPE8CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0280h USB1 Pipe 9 control register PIPE9CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

USBa

000A 0290h USB1 Pipe 1 transaction counter enable register PIPE1TRE 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0292h USB1 Pipe 1 transaction counter register PIPE1TRN 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0294h USB1 Pipe 2 transaction counter enable register PIPE2TRE 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0296h USB1 Pipe 2 transaction counter register PIPE2TRN 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0298h USB1 Pipe 3 transaction counter enable register PIPE3TRE 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 029Ah USB1 Pipe 3 transaction counter register PIPE3TRN 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 029Ch USB1 Pipe 4 transaction counter enable register PIPE4TRE 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 029Eh USB1 Pipe 4 transaction counter register PIPE4TRN 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

USBa
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Figure 5.5 Main Clock Oscillation Start Timing

Figure 5.6 LOCO, IWDTCLK Oscillation Start Timing

Figure 5.7 HOCO Oscillation Start Timing (After Reset is Canceled by Setting the OFS1.HOCOEN 
Bit to 0)

Figure 5.8 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting the 
HOCOCR.HCSTP Bit)

Main clock oscillator output

MOSCCR.MOSTP

tMAINOSC

Main clock

tMAINOSCWT

LOCO, IWDTCLK clock

LOCOCR.LCSTP, 
ILOCOCR.ILCSTP

tLOCOWT

RES#

Internal reset

HOCO clock

HOCOCR.HCSTP

tHOCOWT1

tRESWT

RES#

Internal reset

HOCO clock

HOCOCR.HCSTP

tHOCOWT2

tRESWT
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Figure 5.12 Sub-Clock Oscillation Start Timing

5.3.3 Timing of Recovery from Low Power Consumption Modes

Note: The wait time varies depending on the state in which each oscillator was when the WAIT instruction was executed. The recovery 
time when multiple oscillators are operating is the same period as that when the oscillator which requires the longest time of all 
operating oscillators to recover is operating alone.

Table 5.14 Timing of Recovery from Low Power Consumption Modes
Conditions: VCC = AVCC0 = VREFH = VCC_USB = VBATT = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0, 

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V, Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 
Conditions

Recovery time 
after 
cancellation of 
software 
standby mode

Crystal resonator 
connected to 
main clock 
oscillator

Main clock oscillator 
operating

tSBYMC 10 — — ms Figure 5.13

Main clock oscillator and 
PLL circuit operating

tSBYPC 10 — — ms

External clock 
input to main 
clock oscillator

Main clock oscillator 
operating

tSBYEX 1 — — ms

Main clock oscillator and 
PLL circuit operating

tSBYPE 1 — — ms

Sub-clock oscillator operating tSBYSC 2 — — s

High-speed on-chip oscillator operating tSBYHO — — 2 ms

Low-speed on-chip oscillator or IWDT-dedicated 
on-chip oscillator operating

tSBYLO — — 800 µs

Recovery time after cancellation of deep software standby mode tDSBY — — 1.0 ms Figure 5.14

Wait time after cancellation of deep software standby mode tDSBYWT 45 — 46 tcyc

Sub-clock oscillator output

SOSCCR.SOSTP

tSUBOSC

Sub-clock

tSUBOSCWT0

Note: This is the waiting period obtained by setting the SOCCWTCR.SSTS[4:0] bits.

*1
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Figure 5.19 External Bus Timing/Normal Read Cycle (Bus Clock Synchronized)

A23 to A1

CS7# to CS0#

tAD

BCLK pin

A23 to A0

D31 to D0 (Read)

Byte write strobe mode

1-write strobe mode

BC3# to BC0#

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

tBCD

tCSD tCSD

RD# (Read)

tRSD tRSD

tAD

tRDHtRDS

tAD

tAD

tBCD

TW1 TW2 Tend Tn1 Tn2

RDON:1

CSRWAIT:2

CSROFF:2CSON:0
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Figure 5.24  SDRAM Space Single Read Bus Timing

tAD2

SDCLK pin

A18 to A0

SDCS#

AP*1

DQMn

D31 to D0

RAS#

CAS#

WE#

CKE

Note 1: Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

tDQMD

(High)

Row
Address Column Address

SDRAM command ACT RD PRA

tAD2

tCSD2

tRASD

tAD2

tAD2

tCSD2

tRASD

tAD2

tAD2

tCSD2

tRASD

tAD2

tAD2

tCSD2

tRASD

tWED tWED

tCSD2 tCSD2

tCASD tCASD

tRDS2 tRDH2

PRA 
Command
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Figure 5.30  SDRAM Space Self-Refresh Bus Timing

A18 to A0

(RFS)

SDCLK pin

SDCS#

AP*1

DQMn

D31 to D0

RAS#

CAS#

WE#

CKE

(Hi-Z)

tCKED

(High)

tCASDtCASDtCASD

tRASD tRASD tRASD

t CSD2tCSD2t CSD2

t AD2  

t AD2  

(RFA)Ts (RFX) (RFA)

t AD2  

t AD2  

tCSD2 t CSD2tCSD2tCSD2

tRASD tRASD tRASD tRASD

tCASD tCASD tCASD tCASD

tCKED

Note 1: Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

SDRAM command

t DQMD t DQMD
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Figure 5.36 MTU Clock Input Timing

Figure 5.37 POE# Input Timing

Figure 5.38 8-Bit Timer Clock Input Timing

Figure 5.39 SCK Clock Input Timing

MTCLKA to 
MTCLKH

PCLK

tTCKWL tTCKWH

POEn# input

PCLK

tPOEW

PCLK

TMCI0 to TMCI3

tTMCWL tTMCWH

tSCKW tSCKr tSCKf

tScyc

SCKn
(n = 0 to 12)
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Figure 5.64 Voltage Detection Circuit Timing (Vdet0)

Figure 5.65 Voltage Detection Circuit Timing (Vdet1)

tVOFF

tLVD0tdet

Vdet0VCC

Internal reset signal
(active-low)

tVOFF

Vdet1VCC

tdettdet

tLVD1

Td(E-A)

LVD1E

LVD1
Comparator output

LVD1CMPE

LVD1MON

Internal reset signal
(active-low)

When LVD1RN = L

When LVD1RN = H

VLVH

tLVD1
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5.9 Oscillation Stop Detection Timing

Figure 5.67 Oscillation Stop Detection Timing

Table 5.34 Oscillation Stop Detection Circuit Characteristics
Conditions: VCC = AVCC0 = VREFH = VCC_USB = VBATT = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V 
Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 
Conditions

Detection time tdr — — 1 ms Figure 5.67

tdr

Main clock or
PLL clock

OSTDSR.OSTDF

LOCO clock

ICLK
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5.11 ROM (Flash Memory for Code Storage) 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 256-byte programming is performed 16 times for different 
addresses in 4-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. The result obtained from the reliability test.

Table 5.36 ROM (Flash Memory for Code Storage) Characteristics (1)
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 2.7 to 3.6V, VREFH0 = 2.7V to AVCC0

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0V
Temperature range for the programming/erasure operation: Ta = Topr

Item Symbol min typ max Unit Condition

Reprogram/erasure cycle*1 NPEC 1000 — — Times

Data hold time tDRP 30*2 — — Year Ta = +85°C

Table 5.37 ROM (Flash Memory for Code Storage) Characteristics (2)
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V
Temperature range for the programming/erasure operation: Ta = Topr

Item Symbol
FCLK = 4 MHz 20 MHz ≤ FCLK ≤ 50 MHz

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

Programming time
NPEC  100 times

128 bytes tP128 — 2.8 28 — 1 10 ms

4 Kbytes tP4K — 63 140 — 23 50 ms

16 Kbytes tP16K — 252 560 — 90 200 ms

Programming time
NPEC > 100 times

128 bytes tP128 — 3.4 33.6 — 1.2 12 ms

4 Kbytes tP4K — 75.6 168 — 27.6 60 ms

16 Kbytes tP16K — 302.4 672 — 108 240 ms

Erasure time
NPEC  100 times

4 Kbytes tE4K — 50 120 — 25 60 ms

16 Kbytes tE16K — 200 480 — 100 240 ms

Erasure time
NPEC > 100 times

4 Kbytes tE4K — 60 144 — 30 72 ms

16 Kbytes tE16K — 240 576 — 120 288 ms

Suspend delay time during programming tSPD — — 400 — — 120 μs

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

tSESD1 — — 300 — — 120 μs

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

tSESD2 — — 1.7 — — 1.7 ms

Suspend delay time during erasure
(in erasure priority mode)

tSEED — — 1.7 — — 1.7 ms

FCU reset time tFCUR 35 — — 35 — — μs
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Figure C 176-pin LQFP (PLQP0176KB-A)

NOTE)

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

  DO NOT INCLUDE MOLD FLASH.

 2. DIMENSION "*3" DOES NOT

  INCLUDE TRIM OFFSET.
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