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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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Bus control RD# Output Strobe signal which indicates that reading from the external bus 
interface space is in progress

WR# Output Strobe signal which indicates that writing to the external bus 
interface space is in progress, in 1-write strobe mode

WR0# to WR3# Output Strobe signals which indicate that either group of data bus pins (D7 
to D0, D15 to D8, D23 to D16 and D31 to D24) is valid in writing to 
the external bus interface space, in byte strobe mode

BC0# to BC3# Output Strobe signals which indicate that either group of data bus pins (D7 
to D0, D15 to D8, D23 to D16 and D31 to D24) is valid in access to 
the external bus interface space, in 1-write strobe mode

ALE Output Address latch signal when address/data multiplexed bus is selected

WAIT# Input Input pin for wait request signals in access to the external space

CS0# to CS7# Output Select signals for CS areas

Interrupt NMI Input Non-maskable interrupt request pin

IRQ0 to IRQ15 Input Maskable interrupt request pin

Multi-function timer pulse 
unit 2

MTIOC0A, MTIOC0B
MTIOC0C, MTIOC0D

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

MTIOC1A, MTIOC1B I/O The TGRA1 and TGRB1 input capture input/output compare output/
PWM output pins

MTIOC2A, MTIOC2B I/O The TGRA2 and TGRB2 input capture input/output compare output/
PWM output pins

MTIOC3A, MTIOC3B
MTIOC3C, MTIOC3D

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

MTIOC4A, MTIOC4B
MTIOC4C, MTIOC4D

I/O The TGRA4 to TGRD4 input capture input/output compare output/
PWM output pins

MTIC5U, MTIC5V
MTIC5W

Input The TGRU5, TGRV5, and TGRW5 input capture input/dead time 
compensation input pins

MTCLKA, MTCLKB
MTCLKC, MTCLKD

Input Input pins for external clock

Port output enable 2 POE0# to POE3#
POE8#

Input Input pins for request signals to place the MTU large-current pins in 
the high impedance state

Table 1.4 Pin Functions (2/5)

Classifications Pin Name I/O Description
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Note 1. The 176-pin LFBGA does not include the E5 pin.
Note 2. Enabled only for the ROM capacity: 2 MB/1.5 MB
Note 3. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is 

enabled.

P7 VSS_USB

P8 PL3

P9 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3

P10 P83 MTIOC4C CTS10#/RTS10#/SS10#

P11 PC6 A22/CS1# MTIOC3C/MTCLKA/
TIOCA6/TMCI2/PO30

RXD8/SMISO8/SSCL8/
MOSIA

IRQ13

P12 PC4 A20/CS3# MTIOC3D/MTCLKC/
TIOCC6/TCLKE/TMCI1/
PO25/POE0#

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

P13 PC2 A18 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/
SSLA3/IERXD

P14 P75 CS5# PO20 SCK11

P15 PL1

R1 P21 MTIOC1B/TIOCA3/
TMCI0/PO1

RXD0/SMISO0/SSCL0/
SCL1

IRQ9

R2 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/SSDA0/
SDA1

IRQ8

R3 P16 MTIOC3C/MTIOC3D/
TIOCB1/TCLKC/TMO2/
PO14/RTCOUT

TXD1/RXD3/SMOSI1/
SMISO3/SSDA1/SSCL3/
MOSIA/SCL2-DS/IERXD/
USB0_VBUS

IRQ6 ADTRG0#

R4 P85

R5 P11 MTIC5V/TMCI3 SCK2 IRQ1

R6 USB0_DM

R7 USB0_DP

R8 PL4

R9 P84

R10 VSS

R11 VCC

R12 P80 MTIOC3B/PO26 SCK10

R13 P76 CS6# PO22 RXD11/SMISO11/SSCL11

R14 P74 CS4# PO19 CTS11#/RTS11#/SS11#

R15 PC1 A17 MTIOC3A/TCLKD/PO18 SCK5/SSLA2/SDA3 IRQ12

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

Pin Number

Power Supply
Clock System 
Control I/O Port Bus

Timer Communications

Interrupt
S12AD,
AD, DA

177-Pin 
TFLGA
176-Pin 
LFBGA

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

(SCIc, SCId, RSPI, RIIC, 
CAN, IEB, USB)
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D5 VCC

D6 P93 A19 CTS7#/RTS7#/SS7# AN017

D7 PD5 D5[A5/D5] MTIC5W/POE2# SSLC1 IRQ5 AN013

D8 P60 CS0# SCK9

D9 P64 CS4#

D10 PE7 D15[A15/D15] TIOCB11 MISOB IRQ7 AN5

D11 PK5 TXD4/SMOSI4/SSDA4

D12 PE5 D13[A13/D13] MTIOC4C/MTIOC2B/
TIOCB10

RSPCKB IRQ5 AN3

D13 PE6 D14[A14/D14] TIOCA11 CTS4#/RTS4#/SS4#/
MOSIB

IRQ6 AN4

E1 VSS

E2 VCL

E3 PJ5

E4 EMLE

E5 P44 IRQ12-DS AN004

E10 PA0 A0/BC0# MTIOC4A/TIOCA0/PO16 SSLA1

E11 P66 CS6# CTX2*1

E12 P65 CS5#

E13 P67 CS7# CRX2*1 IRQ15

F1 XCIN

F2 XCOUT

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

F4 VBATT

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

RXD5/SMISO5/SSCL5 IRQ6-DS

F11 VSS

F12 PA1 A1 MTIOC0B/MTCLKC/
TIOCB0/PO17

SCK5/SSLA2 IRQ11

F13 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3

G1 XTAL P37

G2 RES#

G3 MD/FINED

G4 BSCANP

G10 PA5 A5 TIOCB1/PO21 RSPCKA

G11 PA6 A6 MTIC5V/MTCLKB/
TIOCA2/TMCI3/PO22/
POE2#

CTS5#/RTS5#/SS5#/
MOSIA

G12 VCC

G13 PA4 A4 MTIC5U/MTCLKA/
TIOCA1/TMRI0/PO20

TXD5/SMOSI5/SSDA5/
SSLA0

IRQ5-DS

H1 EXTAL P36

H2 VCC

H3 VSS

H4 P35 NMI

H10 P72 CS2#

H11 P71 CS1#

H12 PB0 A8 MTIC5W/TIOCA3/PO24 RXD4/RXD6/SMISO4/
SMISO6/SSCL4/SSCL6/
RSPCKA

IRQ12

Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (2/4)

Pin Number
Power Supply
Clock System 
Control I/O Port Bus

Timer Communications

Interrupt
S12AD,
AD, DA

145-Pin 
TFLGA

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

(SCIc, SCId, RSPI, RIIC, 
CAN, IEB, USB)
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H13 PA7 A7 TIOCB2/PO23 MISOA

J1 TRST# P34 MTIOC0A/TMCI3/PO12/
POE2#

SCK6/SCK0 IRQ4

J2 P33 MTIOC0D/TIOCD0/
TMRI3/PO11/POE3#

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

IRQ3-DS

J3 P32 MTIOC0C/TIOCC0/TMO3/
PO10/RTCOUT/RTCIC2

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

IRQ2-DS

J4 TDI P30 MTIOC4B/TMRI3/PO8/
RTCIC0/POE8#

RXD1/SMISO1/SSCL1/
MISOB

IRQ0-DS

J10 PB3 A11 MTIOC0A/MTIOC4A/
TIOCD3/TCLKD/TMO0/
PO27/POE3#

SCK4/SCK6

J11 PB4 A12 TIOCA4/PO28 CTS9#/RTS9#/SS9#

J12 PB2 A10 TIOCC3/TCLKC/PO26 CTS4#/RTS4#/CTS6#/
RTS6#/SS4#/SS6#

J13 PB1 A9 MTIOC0C/MTIOC4C/
TIOCB3/TMCI0/PO25

TXD4/TXD6/SMOSI4/
SMOSI6/SSDA4/SSDA6

IRQ4-DS

K1 TCK/FINEC P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB

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

K3 TMS P31 MTIOC4D/TMCI2/PO9/
RTCIC1

CTS1#/RTS1#/SS1#/
SSLB0

IRQ1-DS

K4 P15 MTIOC0B/MTCLKB/
TIOCB2/TCLKB/TMCI2/
PO13

RXD1/SCK3/SMISO1/
SSCL1/CRX1-DS

IRQ5

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

K6 P53*2 BCLK

K7 P51 WR1#/BC1#/
WAIT#

SCK2/SSLB2

K8 VCC

K9 TRDATA0 P80 MTIOC3B/PO26 SCK10

K10 P76 CS6# PO22 RXD11/SMISO11/SSCL11

K11 PB7 A15 MTIOC3B/TIOCB5/PO31 TXD9/SMOSI9/SSDA9

K12 PB6 A14 MTIOC3D/TIOCA5/PO30 RXD9/SMISO9/SSCL9

K13 PB5 A13 MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE1#

SCK9

L1 P25 CS5# MTIOC4C/MTCLKB/
TIOCA4/PO5

RXD3/SMISO3/SSCL3 ADTRG0#

L2 P23 MTIOC3D/MTCLKD/
TIOCD3/PO3

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

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

TXD1/RXD3/SMOSI1/
SMISO3/SSDA1/SSCL3/
MOSIA/SCL2-DS/IERXD/
USB0_VBUS

IRQ6 ADTRG0#

L4 P24 CS4# MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3

L5 P13 MTIOC0B/TIOCA5/TMO3/
PO13

TXD2/SMOSI2/SSDA2/
SDA0[FM+]

IRQ3 ADTRG#

L6 P56 MTIOC3C/TIOCA1

L7 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3

L8 TRCLK P83 MTIOC4C CTS10#/RTS10#/SS10#

Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (3/4)

Pin Number
Power Supply
Clock System 
Control I/O Port Bus

Timer Communications

Interrupt
S12AD,
AD, DA

145-Pin 
TFLGA

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

(SCIc, SCId, RSPI, RIIC, 
CAN, IEB, USB)



R01DS0060EJ0160 Rev.1.60 Page 41 of 154
May 19, 2014

RX630 Group 1. Overview

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

73 PC1 A17 MTIOC3A/TCLKD/PO18 SCK5/SSLA2/SDA3 IRQ12

74 PL1

75 PC0 A16 MTIOC3C/TCLKC/PO17 CTS5#/RTS5#/SS5#/
SSLA1/SCL3

IRQ14

76 PL0

77 P73 CS3# PO16

78 PB7 A15 MTIOC3B/TIOCB5/PO31 TXD9/SMOSI9/SSDA9

79 PB6 A14 MTIOC3D/TIOCA5/PO30 RXD9/SMISO9/SSCL9

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

SCK9

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

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

SCK4/SCK6

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

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

TXD4/TXD6/SMOSI4/
SMOSI6/SSDA4/SSDA6

IRQ4-DS

85 P72 CS2#

86 P71 CS1#

87 PB0 A8 MTIC5W/TIOCA3/PO24 RXD4/RXD6/SMISO4/
SMISO6/SSCL4/SSCL6/
RSPCKA

IRQ12

88 PA7 A7 TIOCB2/PO23 MISOA

89 PA6 A6 MTIC5V/MTCLKB/
TIOCA2/TMCI3/PO22/
POE2#

CTS5#/RTS5#/SS5#/
MOSIA

90 PA5 A5 TIOCB1/PO21 RSPCKA

91 VCC

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

TXD5/SMOSI5/SSDA5/
SSLA0

IRQ5-DS

93 VSS

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

RXD5/SMISO5/SSCL5 IRQ6-DS

95 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3

96 PA1 A1 MTIOC0B/MTCLKC/
TIOCB0/PO17

SCK5/SSLA2 IRQ11

97 PA0 A0/BC0# MTIOC4A/TIOCA0/PO16 SSLA1

98 P67 CS7# CRX2*2 IRQ15

99 P66 CS6# CTX2*2

100 P65 CS5#

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

102 PE6 D14[A14/D14] TIOCA11 CTS4#/RTS4#/SS4#/
MOSIB

IRQ6 AN4

103 PK5 TXD4/SMOSI4/SSDA4

104 P70 SCK4

105 PK4 RXD4/SMISO4/SSCL4

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

RSPCKB IRQ5 AN3

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

SSLB0 AN2

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (3/4)

Pin Number
Power Supply
Clock System 
Control I/O Port Bus

Timer Communications

Interrupt
S12AD,
AD, DA

144-Pin 
LQFP

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

(SCIc, SCId, RSPI, RIIC, 
CAN, IEB, USB)
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73 P41 IRQ9-DS AN001

74 VREFL0

75 P40 IRQ8-DS AN000

76 VREFH0

77 AVCC0

78 P07 IRQ15 ADTRG0#

79 AVSS0

80 P05 IRQ13 DA1

Table 1.11 List of Pins and Pin Functions (80-Pin LQFP) (3/3)

Pin Number
Power Supply
Clock System 
Control I/O Port

Timer Communications

Interrupt
S12AD,
AD, DA

100-Pin 
LQFP

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

(SCIc, SCId, RSPI, RIIC, 
CAN, IEB, USB)
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Figure 3.1 Memory Map in Each Operating Mode

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

0000 0000h

0008 0000h

FFFF FFFFh

Single-chip mode*1

RAM*2

On-chip ROM (program ROM)
(read only)*2

0010 0000h

Peripheral I/O registers

0010 8000h

On-chip ROM (E2 data flash)

0080 0000h

0100 0000h

On-chip ROM (program ROM)
(write only)

FFE0 0000h

On-chip ROM (user boot) 
(read only)

On-chip ROM (FCU firmware)
(read only)*4

FF00 0000h

FCU-RAM*4

Peripheral I/O registers

007F 8000h

007F A000h

007F C000h
007F C500h

007F FC00h

0002 0000h

00E0 0000h

Peripheral I/O registers

FEFF E000h

FF7F C000h

FF80 0000h
Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

On-chip ROM (program ROM)
(read only)*2

Peripheral I/O registers

On-chip ROM (E2 data flash)

On-chip ROM (program ROM)
(write only)

Reserved area*3

FCU-RAM*4

Reserved area*3

Peripheral I/O registers

Reserved area*3

Peripheral I/O registers

Reserved area*3

External address space

0000 0000h

0008 0000h

On-chip ROM enabled 
extended mode

0010 0000h

0010 8000h

0080 0000h

0100 0000h

0800 0000h

007F 8000h

007F A000h

007F C000h
007F C500h

007F FC00h

0002 0000h

00E0 0000h

FFFF FFFFh

FFE0 0000h

On-chip ROM (user boot) 
(read only)

On-chip ROM (FCU firmware)
(read only)*4

FF00 0000h

FEFF E000h

FF7F C000h

FF80 0000h

RAM*2

Reserved area*3

External address space

Peripheral I/O registers

Reserved area*3

Reserved area*3

External address space

0000 0000h

0008 0000h

FFFF FFFFh

On-chip ROM disabled 
extended mode

0010 0000h

0100 0000h

0800 0000h

FF00 0000h

0002 0000h
RAM*2

Note 1. The address space in boot mode and user boot mode/USB boot mode is the same as the address space in single-chip mode.
Note 2. The capacity of ROM/RAM differs depending on the products.

Note:See Table 1.3, List of Products, for the product type name.

Note 3. Reserved areas should not be accessed.
Note 4. For details on the FCU, see section 43, Flash Memory in the User’s manual: Hardware.

ROM (bytes) RAM (bytes)

Capacity Address Capacity Address

2 M FFE0 0000h to FFFF FFFFh 128 K 0000 0000h to 0001 FFFFh

1.5 M FFE8 0000h to FFFF FFFFh

1 M FFF0 0000h to FFFF FFFFh 96 K 0000 0000h to 0001 7FFFh

768 K FFF4 0000h to FFFF FFFFh

512 K FFF8 0000h to FFFF FFFFh 64 K 0000 0000h to 0000 FFFFh

384 K FFFA 0000h to FFFF FFFFh
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 Longword-size I/O registers

   MOV.L  #SFR_ADDR, R1

   MOV.L  #SFR_DATA, [R1]

   CMP    [R1].L, R1

   ;; Next process

If multiple registers are written to and a subsequent instruction should be executed after the write operations are entirely 

completed, only read the I/O register that was last written to and execute the operation using the value; it is not necessary 

to read or execute operation for all the registers that were written to.

(3) Number of Access Cycles to I/O Registers

For the number of I/O register access cycles, refer to Table 4.1, List of I/O Registers (Address Order).

The number of access cycles to I/O registers is obtained by following equation.*1

Number of access cycles to I/O registers = Number of bus cycles for internal main bus 1 +

Number of divided clock synchronization cycles +

Number of bus cycles for internal peripheral busses 1 to 6

The number of bus cycles of internal peripheral bus 1 to 6 differs according to the register to be accessed.

When peripheral functions connected to internal peripheral bus 2 to 6 or registers for the external bus control unit (except 

for bus error related registers) are accessed, the number of divided clock synchronization cycles is added.

The number of divided clock synchronization cycles differs depending on the frequency ratio between ICLK and PCLK 

(or FCLK, BCLK) or bus access timing.

In the peripheral function unit, when the frequency ratio of ICLK is equal to or greater than that of PCLK (or FCLK), the 

sum of the number of bus cycles for internal main bus 1 and the number of the divided clock synchronization cycles will 

be one cycle of PCLK (or FCLK) at a maximum. Therefore, one PCLK (or FCLK) has been added to the number of 

access states shown in Table 4.1.

When the frequency ratio of ICLK is lower than that of PCLK (or FCLK), the subsequent bus access is started from the 

ICLK cycle following the completion of the access to the peripheral functions. Therefore, the access cycles are described 

on an ICLK basis.

In the external bus control unit, the sum of the number of bus cycles for internal main bus 1 and the number of divided 

clock synchronization cycles will be one cycle of BCLK at a maximum. Therefore, one BCLK is added to the number of 

access cycles shown in Table 4.1.

Note 1. This applies to the number of cycles when the access from the CPU does not conflict with the instruction fetching 
to the external memory or bus access from the different bus master (DMAC or DTC).
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0008 2014h DMAC0 DMA address mode register DMAMD 16 16 2 ICLK DMACA

0008 2018h DMAC0 DMA offset register DMOFR 32 32 2 ICLK

0008 201Ch DMAC0 DMA transfer enable register DMCNT 8 8 2 ICLK

0008 201Dh DMAC0 DMA software start register DMREQ 8 8 2 ICLK

0008 201Eh DMAC0 DMA status register DMSTS 8 8 2 ICLK

0008 201Fh DMAC0 DMA activation source flag control register DMCSL 8 8 2 ICLK

0008 2040h DMAC1 DMA source address register DMSAR 32 32 2 ICLK

0008 2044h DMAC1 DMA destination address register DMDAR 32 32 2 ICLK

0008 2048h DMAC1 DMA transfer count register DMCRA 32 32 2 ICLK

0008 204Ch DMAC1 DMA block transfer count register DMCRB 16 16 2 ICLK

0008 2050h DMAC1 DMA transfer mode register DMTMD 16 16 2 ICLK

0008 2053h DMAC1 DMA interrupt setting register DMINT 8 8 2 ICLK

0008 2054h DMAC1 DMA address mode register DMAMD 16 16 2 ICLK

0008 205Ch DMAC1 DMA transfer enable register DMCNT 8 8 2 ICLK

0008 205Dh DMAC1 DMA software start register DMREQ 8 8 2 ICLK

0008 205Eh DMAC1 DMA status register DMSTS 8 8 2 ICLK

0008 205Fh DMAC1 DMA activation source flag control register DMCSL 8 8 2 ICLK

0008 2080h DMAC2 DMA source address register DMSAR 32 32 2 ICLK

0008 2084h DMAC2 DMA destination address register DMDAR 32 32 2 ICLK

0008 2088h DMAC2 DMA transfer count register DMCRA 32 32 2 ICLK

0008 208Ch DMAC2 DMA block transfer count register DMCRB 16 16 2 ICLK

0008 2090h DMAC2 DMA transfer mode register DMTMD 16 16 2 ICLK

0008 2093h DMAC2 DMA interrupt setting register DMINT 8 8 2 ICLK

0008 2094h DMAC2 DMA address mode register DMAMD 16 16 2 ICLK

0008 209Ch DMAC2 DMA transfer enable register DMCNT 8 8 2 ICLK

0008 209Dh DMAC2 DMA software start register DMREQ 8 8 2 ICLK

0008 209Eh DMAC2 DMA status register DMSTS 8 8 2 ICLK

0008 209Fh DMAC2 DMA activation source flag control register DMCSL 8 8 2 ICLK

0008 20C0h DMAC3 DMA source address register DMSAR 32 32 2 ICLK

0008 20C4h DMAC3 DMA destination address register DMDAR 32 32 2 ICLK

0008 20C8h DMAC3 DMA transfer count register DMCRA 32 32 2 ICLK

0008 20CCh DMAC3 DMA block transfer count register DMCRB 16 16 2 ICLK

0008 20D0h DMAC3 DMA transfer mode register DMTMD 16 16 2 ICLK

0008 20D3h DMAC3 DMA interrupt setting register DMINT 8 8 2 ICLK

0008 20D4h DMAC3 DMA address mode register DMAMD 16 16 2 ICLK

0008 20DCh DMAC3 DMA transfer enable register DMCNT 8 8 2 ICLK

0008 20DDh DMAC3 DMA software start register DMREQ 8 8 2 ICLK

0008 20DEh DMAC3 DMA status register DMSTS 8 8 2 ICLK

0008 20DFh DMAC3 DMA activation source flag control register DMCSL 8 8 2 ICLK

0008 2200h DMAC DMA module activation register DMAST 8 8 2 ICLK

0008 2400h DTC DTC control register DTCCR 8 8 2 ICLK DTCa

0008 2404h DTC DTC vector base register DTCVBR 32 32 2 ICLK

0008 2408h DTC DTC address mode register DTCADMOD 8 8 2 ICLK

0008 240Ch DTC DTC module start register DTCST 8 8 2 ICLK

0008 240Eh DTC DTC status register DTCSTS 16 16 2 ICLK

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

0008 3008h BSC CS0 wait control register 2 CS0WCR2 32 32 1, 2 BCLK

0008 3012h BSC CS1 mode register CS1MOD 16 16 1, 2 BCLK

0008 3014h BSC CS1 wait control register 1 CS1WCR1 32 32 1, 2 BCLK

Table 4.1 List of I/O Registers (Address Order) (2/42)
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0008 8156h TPU4 Timer counter TCNT 16 16 2, 3 PCLKB 2 ICLK TPUa

0008 8158h TPU4 Timer general register A TGRA 16 16 2, 3 PCLKB 2 ICLK

0008 815Ah TPU4 Timer general register B TGRB 16 16 2, 3 PCLKB 2 ICLK

0008 8160h TPU5 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 8161h TPU5 Timer mode register TMDR 8 8 2, 3 PCLKB 2 ICLK

0008 8162h TPU5 Timer I/O control register TIOR 8 8 2, 3 PCLKB 2 ICLK

0008 8164h TPU5 Timer interrupt enable register TIER 8 8 2, 3 PCLKB 2 ICLK

0008 8165h TPU5 Timer status register TSR 8 8 2, 3 PCLKB 2 ICLK

0008 8166h TPU5 Timer counter TCNT 16 16 2, 3 PCLKB 2 ICLK

0008 8168h TPU5 Timer general register A TGRA 16 16 2, 3 PCLKB 2 ICLK

0008 816Ah TPU5 Timer general register B TGRB 16 16 2, 3 PCLKB 2 ICLK

0008 8170h TPUB Timer start register TSTR 8 8 2, 3 PCLKB 2 ICLK

0008 8171h TPUB Timer synchronous register TSYR 8 8 2, 3 PCLKB 2 ICLK

0008 8178h TPU6 Noise filter control register NFCR 8 8 2, 3 PCLKB 2 ICLK

0008 8179h TPU7 Noise filter control register NFCR 8 8 2, 3 PCLKB 2 ICLK

0008 817Ah TPU8 Noise filter control register NFCR 8 8 2, 3 PCLKB 2 ICLK

0008 817Bh TPU9 Noise filter control register NFCR 8 8 2, 3 PCLKB 2 ICLK

0008 817Ch TPU10 Noise filter control register NFCR 8 8 2, 3 PCLKB 2 ICLK

0008 817Dh TPU11 Noise filter control register NFCR 8 8 2, 3 PCLKB 2 ICLK

0008 8180h TPU6 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 8181h TPU6 Timer mode register TMDR 8 8 2, 3 PCLKB 2 ICLK

0008 8182h TPU6 Timer I/O control register H TIORH 8 8 2, 3 PCLKB 2 ICLK

0008 8183h TPU6 Timer I/O control register L TIORL 8 8 2, 3 PCLKB 2 ICLK

0008 8184h TPU6 Timer interrupt enable register TIER 8 8 2, 3 PCLKB 2 ICLK

0008 8185h TPU6 Timer status register TSR 8 8 2, 3 PCLKB 2 ICLK

0008 8186h TPU6 Timer counter TCNT 16 16 2, 3 PCLKB 2 ICLK

0008 8188h TPU6 Timer general register A TGRA 16 16 2, 3 PCLKB 2 ICLK

0008 818Ah TPU6 Timer general register B TGRB 16 16 2, 3 PCLKB 2 ICLK

0008 818Ch TPU6 Timer general register C TGRC 16 16 2, 3 PCLKB 2 ICLK

0008 818Eh TPU6 Timer general register D TGRD 16 16 2, 3 PCLKB 2 ICLK

0008 8190h TPU7 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 8191h TPU7 Timer mode register TMDR 8 8 2, 3 PCLKB 2 ICLK

0008 8192h TPU7 Timer I/O control register TIOR 8 8 2, 3 PCLKB 2 ICLK

0008 8194h TPU7 Timer interrupt enable register TIER 8 8 2, 3 PCLKB 2 ICLK

0008 8195h TPU7 Timer status register TSR 8 8 2, 3 PCLKB 2 ICLK

0008 8196h TPU7 Timer counter TCNT 16 16 2, 3 PCLKB 2 ICLK

0008 8198h TPU7 Timer general register A TGRA 16 16 2, 3 PCLKB 2 ICLK

0008 819Ah TPU7 Timer general register B TGRB 16 16 2, 3 PCLKB 2 ICLK

0008 81A0h TPU8 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 81A1h TPU8 Timer mode register TMDR 8 8 2, 3 PCLKB 2 ICLK

0008 81A2h TPU8 Timer I/O control register TIOR 8 8 2, 3 PCLKB 2 ICLK

0008 81A4h TPU8 Timer interrupt enable register TIER 8 8 2, 3 PCLKB 2 ICLK

0008 81A5h TPU8 Timer status register TSR 8 8 2, 3 PCLKB 2 ICLK

0008 81A6h TPU8 Timer counter TCNT 16 16 2, 3 PCLKB 2 ICLK

0008 81A8h TPU8 Timer general register A TGRA 16 16 2, 3 PCLKB 2 ICLK

0008 81AAh TPU8 Timer general register B TGRB 16 16 2, 3 PCLKB 2 ICLK

0008 81B0h TPU9 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 81B1h TPU9 Timer mode register TMDR 8 8 2, 3 PCLKB 2 ICLK

0008 81B2h TPU9 Timer I/O control register H TIORH 8 8 2, 3 PCLKB 2 ICLK

0008 81B3h TPU9 Timer I/O control register L TIORL 8 8 2, 3 PCLKB 2 ICLK
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0008 8206h TMR0 Time constant register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8207h TMR1 Time constant register B TCORB 8 8*5 2, 3 PCLKB 2 ICLK

0008 8208h TMR0 Timer counter TCNT 8 8 2, 3 PCLKB 2 ICLK

0008 8209h TMR1 Timer counter TCNT 8 8*5 2, 3 PCLKB 2 ICLK

0008 820Ah TMR0 Timer counter control register TCCR 8 8 2, 3 PCLKB 2 ICLK

0008 820Bh TMR1 Timer counter control register TCCR 8 8*5 2, 3 PCLKB 2 ICLK

0008 8210h TMR2 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 8211h TMR3 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 8212h TMR2 Timer control/status register TCSR 8 8 2, 3 PCLKB 2 ICLK

0008 8213h TMR3 Timer control/status register TCSR 8 8 2, 3 PCLKB 2 ICLK

0008 8214h TMR2 Time constant register A TCORA 8 8 2, 3 PCLKB 2 ICLK

0008 8215h TMR3 Time constant register A TCORA 8 8*5 2, 3 PCLKB 2 ICLK

0008 8216h TMR2 Time constant register B TCORB 8 8 2, 3 PCLKB 2 ICLK

0008 8217h TMR3 Time constant register B TCORB 8 8*5 2, 3 PCLKB 2 ICLK

0008 8218h TMR2 Timer counter TCNT 8 8 2, 3 PCLKB 2 ICLK

0008 8219h TMR3 Timer counter TCNT 8 8*5 2, 3 PCLKB 2 ICLK

0008 821Ah TMR2 Timer counter control register TCCR 8 8 2, 3 PCLKB 2 ICLK

0008 821Bh TMR3 Timer counter control register TCCR 8 8*5 2, 3 PCLKB 2 ICLK

0008 8280h CRC CRC control register CRCCR 8 8 2, 3 PCLKB 2 ICLK CRC

0008 8281h CRC CRC data input register CRCDIR 8 8 2, 3 PCLKB 2 ICLK

0008 8282h CRC CRC data output register CRCDOR 16 16 2, 3 PCLKB 2 ICLK

0008 8300h RIIC0 I2C bus control register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK RIIC

0008 8301h RIIC0 I2C bus control register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK

0008 8302h RIIC0 I2C bus mode register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK

0008 8303h RIIC0 I2C bus mode register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK

0008 8304h RIIC0 I2C bus mode register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK

0008 8305h RIIC0 I2C bus function enable register ICFER 8 8 2, 3 PCLKB 2 ICLK

0008 8306h RIIC0 I2C bus status enable register ICSER 8 8 2, 3 PCLKB 2 ICLK

0008 8307h RIIC0 I2C bus interrupt enable register ICIER 8 8 2, 3 PCLKB 2 ICLK

0008 8308h RIIC0 I2C bus status register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK

0008 8309h RIIC0 I2C bus status register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK

0008 830Ah RIIC0 Slave address register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK

0008 830Ah RIIC0 Timeout Internal Counter L TMOCNTL 8 8 2, 3 PCLKB 2 ICLK

0008 830Bh RIIC0 Slave address register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK

0008 830Bh RIIC0 Timeout Internal Counter U TMOCNTU 8 8 2, 3 PCLKB 2 ICLK

0008 830Ch RIIC0 Slave address register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK

0008 830Dh RIIC0 Slave address register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK

0008 830Eh RIIC0 Slave address register L2 SARL2 8 8 2, 3 PCLKB 2 ICLK

0008 830Fh RIIC0 Slave address register U2 SARU2 8 8 2, 3 PCLKB 2 ICLK

0008 8310h RIIC0 I2C bus bit rate low-level register ICBRL 8 8 2, 3 PCLKB 2 ICLK

0008 8311h RIIC0 I2C bus bit rate high-level register ICBRH 8 8 2, 3 PCLKB 2 ICLK

0008 8312h RIIC0 I2C bus transmit data register ICDRT 8 8 2, 3 PCLKB 2 ICLK

0008 8313h RIIC0 I2C bus receive data register ICDRR 8 8 2, 3 PCLKB 2 ICLK

0008 8320h RIIC1 I2C bus control register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK

0008 8321h RIIC1 I2C bus control register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK

0008 8322h RIIC1 I2C bus mode register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK

0008 8323h RIIC1 I2C bus mode register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK

0008 8324h RIIC1 I2C bus mode register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK

0008 8325h RIIC1 I2C bus function enable register ICFER 8 8 2, 3 PCLKB 2 ICLK

0008 8326h RIIC1 I2C bus status enable register ICSER 8 8 2, 3 PCLKB 2 ICLK
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0008 A805h IEB IEBus slave address setting register 1 IESA1 8 8 3, 4 PCLKB 2, 3 ICLK IEB

0008 A806h IEB IEBus slave address setting register 2 IESA2 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A807h IEB IEBus transmit message length register IETBFL 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A809h IEB IEBus reception master address register 1 IEMA1 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A80Ah IEB IEBus reception master address register 2 IEMA2 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A80Bh IEB IEBus receive control field register IERCTL 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A80Ch IEB IEBus receive message length register IERBFL 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A80Eh IEB IEBus lock address register 1 IELA1 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A80Fh IEB IEBus lock address register 2 IELA2 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A810h IEB IEBus general flag register IEFLG 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A811h IEB IEBus transmit status register IETSR 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A812h IEB IEBus transmit interrupt enable register IEIET 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A814h IEB IEBus receive status register IERSR 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A815h IEB IEBus receive interrupt enable register IEIER 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A818h IEB IEBus clock select register IECKSR 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A900h to 
0008 A91Fh

IEB IEBus transmit data buffer register 001 to 032 IETB001 to 032 8 8 3, 4 PCLKB 2, 3 ICLK

0008 AA00h to 
0008 AA1Fh

IEB IEBus receive data buffer register 001 to 032 IERB001 to 032 8 8 3, 4 PCLKB 2, 3 ICLK

0008 B300h SCI12 Serial mode register SMR12 8 8 3, 4 PCLKB 2, 3 ICLK SCIc, SCId

0008 B301h SCI12 Bit rate register BRR12 8 8 3, 4 PCLKB 2, 3 ICLK

0008 B302h SCI12 Serial control register SCR12 8 8 2, 3 PCLKB 2 ICLK

0008 B303h SCI12 Transmit data register TDR12 8 8 2, 3 PCLKB 2 ICLK

0008 B304h SCI12 Serial status register SSR12 8 8 2, 3 PCLKB 2 ICLK

0008 B305h SCI12 Receive data register RDR12 8 8 2, 3 PCLKB 2 ICLK

0008 B306h SCI12 Smart card mode register SCMR12 8 8 2, 3 PCLKB 2 ICLK

0008 B307h SCI12 Serial extended mode register SEMR12 8 8 2, 3 PCLKB 2 ICLK

0008 B308h SCI12 Noise filter setting register SNFR12 8 8 2, 3 PCLKB 2 ICLK

0008 B309h SCI12 I2C mode register 1 SIMR112 8 8 2, 3 PCLKB 2 ICLK

0008 B30Ah SCI12 I2C mode register 2 SIMR212 8 8 2, 3 PCLKB 2 ICLK

0008 B30Bh SCI12 I2C mode register 3 SIMR312 8 8 2, 3 PCLKB 2 ICLK

0008 B30Ch SCI12 I2C status register SIS12 8 8 2, 3 PCLKB 2 ICLK

0008 B30Dh SCI12 SPI mode register SPMR 8 8 2, 3 PCLKB 2 ICLK

0008 B320h SCI12 Extended serial module enable register ESMER 8 8 2, 3 PCLKB 2 ICLK

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

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

0008 B323h SCI12 Control register 2 CR2 8 8 2, 3 PCLKB 2 ICLK

0008 B324h SCI12 Control register 3 CR3 8 8 2, 3 PCLKB 2 ICLK

0008 B325h SCI12 Port control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 B326h SCI12 Interrupt control register ICR 8 8 2, 3 PCLKB 2 ICLK

0008 B327h SCI12 Status register STR 8 8 2, 3 PCLKB 2 ICLK

0008 B328h SCI12 Status clear register STCR 8 8 2, 3 PCLKB 2 ICLK

0008 B329h SCI12 Control field 0 data register CF0DR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Ah SCI12 Control field 0 compare enable register CF0CR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Bh SCI12 Control field 0 receive data register CF0RR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Ch SCI12 Primary control field 1 data register PCF1DR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Dh SCI12 Secondary control field 1 data register SCF1DR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Eh SCI12 Control field 1 compare enable register CF1CR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Fh SCI12 Control field 1 receive data register CF1RR 8 8 2, 3 PCLKB 2 ICLK

0008 B330h SCI12 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 B331h SCI12 Timer mode register TMR 8 8 2, 3 PCLKB 2 ICLK
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000A 003Ah USB0 BEMP interrupt status register BEMPENB 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

USBa

000A 003Ch USB0 SOF output configuration register SOFCFG 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0040h USB0 Interrupt status register 0 INTSTS0 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0046h USB0 BRDY interrupt status register BRDYSTS 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0048h USB0 NRDY interrupt status register NRDYSTS 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 004Ah USB0 BEMP interrupt status register BEMPSTS 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 004Ch USB0 Frame number register FRMNUM 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 004Eh USB0 Device state changing register DVCHGR 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0050h USB0 USB address register USBADDR 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0054h USB0 USB request type register USBREQ 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8
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Caution: To protect the LSI’s reliability, the output current values should not exceed the values in this table.
Note 1. This is the value when normal driving ability is set with a pin for which normal driving ability is selectable. 
Note 2. This is the value when high driving ability is set with a pin for which normal driving ability is selectable or the value of the pin to 

which high driving ability is fixed.

Table 5.6 Permissible Output Currents 
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, Ta = Topr

Item Symbol Min. Typ. Max. Unit

Permissible output low current
(average value per pin)

All output pins*1 Normal drive IOL — — 2.0 mA

All output pins*2 High drive IOL 3.8 mA

Permissible output low current
(max. value per pin)

All output pins*1 Normal drive IOL — — 4.0 mA

All output pins*2 High drive IOL 7.6 mA

Permissible output low current (total) Total of all output pins IOL — — 80 mA

Permissible output high current
(average value per pin)

All output pins (except for 
USB_DPUPE pin)*1

Normal drive –IOH — — –2.0 mA

USB_DPUPE pin*2 High drive –IOH — — –3.8 mA

Permissible output high current
(max. value per pin)

All output pins*1 Normal drive –IOH — — –4.0 mA

All output pins*2 High drive –IOH — — –7.6 mA

Permissible output high current (total) Total of all output pins –IOH — — –80 mA
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5.3.1 Reset Timing

Figure 5.1 Reset Input Timing at Power-On

Figure 5.2 Reset Input Timing

Table 5.10 Reset Timing
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

RES# pulse 
width

Power-on tRESWP 2 — — ms Figure 5.1

Deep software standby mode tRESWD 1 — — ms Figure 5.2

Software standby mode, low-speed 
operating mode 2

tRESWS 1 — — ms

Programming or erasure of the ROM or E2 
data-flash memory or blank checking of the 
E2 DataFlash memory

tRESW 200 — — µs

Other than above tRESW 200 — — µs

Wait time after RES# cancellation tRESWT 59 — 60 tcyc Figure 5.1

Internal reset time
(independent watchdog timer reset, watchdog timer reset, 
software reset)

tRESW2 112 — 120 tcyc

VCC

RES#

tRESWP

Internal reset

tRESWT

RES#

Internal reset

tRESWT

tRESWD, tRESWS, tRESWF, tRESW
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Figure 5.13 Software Standby Mode Cancellation Timing

Figure 5.14 Deep Software Standby Mode Cancellation Timing

5.3.4 Control Signal Timing

Table 5.14 Control Signal Timing
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

NMI pulse width tNMIW 200 — — ns tc (PCLK) × 2 ≤ 200 ns Figure 5.15

tc (PCLK) × 2 tc (PCLK) × 2 > 200 ns Figure 5.15

IRQ pulse width tIRQW 200 — — ns tc (PCLK) × 2 ≤ 200 ns Figure 5.16

tc (PCLK) × 2 tc (PCLK) × 2 > 200 ns Figure 5.16

Oscillator 

ICLK

IRQ

Software standby mode

tSBYMC, tSBYPC, tSBYEX, tSBYPE, 

tSBYSC, tSBYHO, tSBYLO

Oscillator

IRQ

Internal reset

Reset exception handling start

Deep software standby mode

Deep software 
standby reset

tDSBY

tDSBYWT
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Figure 5.15 NMI Interrupt Input Timing

Figure 5.16 IRQ Interrupt Input Timing

5.3.5 Bus Timing

Table 5.15 Bus Timing
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,
ICLK = 8 to 100 MHz, BCLK = 8 to 50 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, IOH = –1.0 mA, IOL = 1.0 mA, C = 30 pF
High drive output is selected by the drive capacity control register.

Item Symbol Min. Max. Unit Test Conditions

Address delay time tAD — 20 ns Figure 5.17 to 
Figure 5.22

Byte control delay time tBCD — 20 ns

CS# delay time tCSD — 20 ns

ALE delay time tALED — 20 ns

RD# delay time tRSD — 20 ns

Read data setup time tRDS 15 — ns

Read data hold time tRDH 0 — ns

WR# delay time tWRD — 20 ns

Write data delay time tWDD — 20 ns

Write data hold time tWDH 0 — ns

WAIT# setup time tWTS 15 — ns Figure 5.23

WAIT# hold time tWTH 0 — ns

NMI

tNMIW

IRQ

tIRQW
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Note 1. tPcyc: PCLK cycle

Table 5.18 Timing of On-Chip Peripheral Modules (3)
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
PCLK = 8 to 50 MHz
Ta = Topr
High drive output is selected by the drive capacity control register.

Item Symbol Min. Max. Unit*1 Test Conditions

Simple 
SPI

SCK clock cycle output (master) tSPcyc 4 65536 tPcyc Figure 5.32

SCK clock cycle input (slave) 8 65536

SCK clock high pulse width tSPCKWH 0.4 0.6 tSPcyc

SCK clock low pulse width tSPCKWL 0.4 0.6 tSPcyc

SCK clock rise/fall time tSPCKr, tSPCKf — 20 ns

Data input setup time tSU 40 — ns Figure 5.33 to 
Figure 5.36

Data input hold time tH 40 — ns

SS input setup time tLEAD 1 — tSPcyc

SS input hold time tLAG 1 — tSPcyc

Data output delay time tOD — 40 ns

Data output hold time tOH –10 — ns

Data rise/fall time tDr, tDf — 20 ns

SS input rise/fall time tSSLr, tSSLf — 20 ns

Slave access time tSA — 5 tPcyc Figure 5.35 and 
Figure 5.36

Slave output release time tREL — 5 tPcyc
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Figure 5.29 SCK Clock Input Timing

Figure 5.30 SCI Input/Output Timing: Clock Synchronous Mode

Figure 5.31 A/D Converter External Trigger Input Timing
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RX630 Group Appendix 1. Package Dimensions

Figure H 80-Pin LQFP (PLQP0080KB-A)
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1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.

NOTE)

DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

Previous CodeJEITA Package Code RENESAS Code

PLQP0080KB-A 80P6Q-A

MASS[Typ.]

0.5gP-LQFP80-12x12-0.50

1.0

0.125

0.18

1.25

1.25

0.08

0.200.1450.09

0.250.200.15

MaxNomMin

Dimension in Millimeters
Symbol

Reference
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