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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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RX634 Group 1. Overview

1.Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications in outline.

Table 1.1 Outline of Specifications (1 / 4)

Classification Module/Function Description

CPU CPU  Maximum operating frequency: 54 MHz
 32-bit RX CPU
 Minimum instruction execution time: One instruction per state (cycle of the system clock)
 Address space: 4-Gbyte linear
 Register

General purpose: Sixteen 32-bit registers
Control: Nine 32-bit registers
Accumulator: One 64-bit register

 Basic instructions: 73
 Floating-point instructions: 8
 DSP instructions: 9
 Addressing modes: 10
 Data arrangement

Instructions: Little endian
Data: Selectable as little endian or big endian

 On-chip 32-bit multiplier: 32  32  64 bits
 Memory-protection unit (MPU)

FPU  Single precision (32-bit) floating point
 Data types and floating-point exceptions in conformance with the IEEE754 standard

Memory ROM  Capacity: 1 M/1.5 M/2 Mbytes
 54 MHz, no-wait memory access
 On-board programming: 3 types

Off-board programming

RAM  Capacity: 128 Kbytes
 54 MHz, no-wait memory access

E2 DataFlash  Capacity: 32 Kbytes
 Number of times for programming/erasing: 100,000

MCU operating mode Single-chip mode, on-chip ROM enabled expansion mode, and on-chip ROM disabled expansion mode 
(software switching)

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

 Oscillation stop detection
 Measuring circuit for accuracy of clock frequency (clock-accuracy check: CAC)
 Independent settings for the system clock (ICLK), peripheral module clock (PCLKB), external bus 

clock (BCLK), and FlashIF clock (FCLK)
The CPU and system sections such as other bus masters run in synchronization with the system 
clock (ICLK): 54 MHz (at max.)
Peripheral modules run in synchronization with the peripheral module clock (PCLKB): 32 MHz (at 
max.)
Devices connected to the external bus run in synchronization with the external bus clock (BCLK): 
27 MHz (at max.) 
The flash peripheral circuit runs in synchronization with the FlashIF clock (FCLK): 32 MHz (at max.)

Reset RES# pin reset, power-on reset, voltage monitoring reset, watchdog timer reset, independent watchdog 
timer reset, deep software standby reset, and software reset

Voltage detection Voltage detection circuit  When the voltage on VCC falls below the voltage detection level, an internal reset or internal interrupt 
is generated.
The detection voltage level of voltage detection circuit 0 is fixed
Voltage detection circuit 1 is capable of selecting the detection voltage from 3 levels
Voltage detection circuit 2 is capable of selecting the detection voltage from 3 levels

Low power 
consumption

Low power consumption 
facilities

 Module stop function
 Four low power consumption modes

Sleep mode, all-module clock stop mode, software standby mode, and deep software standby mode

Function for lower 
operating power 
consumption

 Operating power control modes
High-speed operating mode, low-speed operating mode 1, low-speed operating mode 2

Interrupt Interrupt controller (ICUb)  Interrupt vectors: 178
 External interrupts: 14 (NMI, IRQ0 to IRQ12 pins)
 Non-maskable interrupts: 6 (the NMI pin, oscillation stop detection interrupt, voltage monitoring 1 

interrupt, voltage monitoring 2 interrupt, WDT interrupt, and IWDT interrupt)
 16 levels specifiable for the order of priority
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Power supply voltage  3-V package
VCC = AVCC0 = VREFH0 = 2.7 to 3.6 V

 5-V package
VCC = AVCC0 = VREFH0 = 4.0 to 5.5 V

Operating temperature 40 to +85°C (products with wide-temperature-range spec.)

Packages 144-pin LQFP (PLQP0144KA-A)

On-chip debugging system  E1 emulator (JTAG and FINE interfaces)
 E20 emulator (JTAG interface)

Table 1.1 Outline of Specifications (4 / 4)

Classification Module/Function Description
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2. CPU
Figure 2.1 shows the register set of the CPU.

Figure 2.1 Register Set of the CPU

 

Note 1. The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP), according 
to the value of the U bit in the PSW.

USP (User stack pointer)

ISP (Interrupt stack pointer)

INTB (Interrupt table register)

PC (Program counter)

PSW (Processor status word)

BPC (Backup PC)

BPSW (Backup PSW)

FINTV (Fast interrupt vector register)

FPSW (Floating-point status word)

R15
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R13

R12
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R5

R4
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R0  (SP)*1

General-purpose register

Control register

b31 b0

b31 b0

DSP instruction register

b63 b0

                            ACC (Accumulator)
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3.2 External Address Space

The external address space is divided into up to four CS areas (CS0 to CS3), each corresponding to the CSn# signal 

output from a CSn# (n = 0 to 3) pin.

Figure 3.2 shows the address ranges corresponding to the individual CS areas (CS0 to CS3) in on-chip ROM disabled 

extended mode.

Figure 3.2 Correspondence between External Address Spaces and CS Areas
(In On-Chip ROM Disabled Extended Mode)

0500 0000h

0600 0000h

0700 0000h

CS3 (16 MB)

05FF FFFFh

06FF FFFFh

07FF FFFFh

CS2 (16 MB)

CS1 (16 MB)

FFFF FFFFh

FF00 0000h

CS0 (16 MB)

Note 1. Reserved areas should not be accessed.

Note 2. The CS0 area is disabled in on-chip ROM enabled extended mode. In this mode, the address space for 

addresses above 0800 0000h is as shown in figure on this section “Memory Map in Each Operating Mode”.

Reserved area*1

Reserved area*1

Reserved area*1

Reserved area*1

0000 0000h

0008 0000h

FFFF FFFFh

On-chip ROM disabled 
extended mode

On-chip RAM

0010 0000h

Peripheral I/O registers

0100 0000h

0800 0000h

FF00 0000h

0002 0000h

External address space*2

External address space

0500 0000h
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0008 201Ch DMAC0 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACA

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

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 to 2BCLK Buses

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

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

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

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

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

Table 4.1 List of I/O Registers (Address Order) (2 / 34)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

Related 
Function Remarks

 ICLK ≥ 
PCLK

 ICLK < 
PCLK
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0008 7074h ICU Interrupt Request Register 116 IR116 8 8 2 ICLK ICUb

0008 7075h ICU Interrupt Request Register 117 IR117 8 8 2 ICLK

0008 7076h ICU Interrupt Request Register 118 IR118 8 8 2 ICLK

0008 7077h ICU Interrupt Request Register 119 IR119 8 8 2 ICLK

0008 7078h ICU Interrupt Request Register 120 IR120 8 8 2 ICLK

0008 7079h ICU Interrupt Request Register 121 IR121 8 8 2 ICLK

0008 707Ah ICU Interrupt Request Register 122 IR122 8 8 2 ICLK

0008 707Bh ICU Interrupt Request Register 123 IR123 8 8 2 ICLK

0008 707Ch ICU Interrupt Request Register 124 IR124 8 8 2 ICLK

0008 707Dh ICU Interrupt Request Register 125 IR125 8 8 2 ICLK

0008 707Eh ICU Interrupt Request Register 126 IR126 8 8 2 ICLK

0008 707Fh ICU Interrupt Request Register 127 IR127 8 8 2 ICLK

0008 7080h ICU Interrupt Request Register 128 IR128 8 8 2 ICLK

0008 7081h ICU Interrupt Request Register 129 IR129 8 8 2 ICLK

0008 7082h ICU Interrupt Request Register 130 IR130 8 8 2 ICLK

0008 7083h ICU Interrupt Request Register 131 IR131 8 8 2 ICLK

0008 7084h ICU Interrupt Request Register 132 IR132 8 8 2 ICLK

0008 7085h ICU Interrupt Request Register 133 IR133 8 8 2 ICLK

0008 7086h ICU Interrupt Request Register 134 IR134 8 8 2 ICLK

0008 7087h ICU Interrupt Request Register 135 IR135 8 8 2 ICLK

0008 7088h ICU Interrupt Request Register 136 IR136 8 8 2 ICLK

0008 7089h ICU Interrupt Request Register 137 IR137 8 8 2 ICLK

0008 708Ah ICU Interrupt Request Register 138 IR138 8 8 2 ICLK

0008 708Bh ICU Interrupt Request Register 139 IR139 8 8 2 ICLK

0008 708Ch ICU Interrupt Request Register 140 IR140 8 8 2 ICLK

0008 708Dh ICU Interrupt Request Register 141 IR141 8 8 2 ICLK

0008 708Eh ICU Interrupt Request Register 142 IR142 8 8 2 ICLK

0008 708Fh ICU Interrupt Request Register 143 IR143 8 8 2 ICLK

0008 7090h ICU Interrupt Request Register 144 IR144 8 8 2 ICLK

0008 7091h ICU Interrupt Request Register 145 IR145 8 8 2 ICLK

0008 7092h ICU Interrupt Request Register 146 IR146 8 8 2 ICLK

0008 7093h ICU Interrupt Request Register 147 IR147 8 8 2 ICLK

0008 7094h ICU Interrupt Request Register 148 IR148 8 8 2 ICLK

0008 7095h ICU Interrupt Request Register 149 IR149 8 8 2 ICLK

0008 7096h ICU Interrupt Request Register 150 IR150 8 8 2 ICLK

0008 7097h ICU Interrupt Request Register 151 IR151 8 8 2 ICLK

0008 7098h ICU Interrupt Request Register 152 IR152 8 8 2 ICLK

0008 7099h ICU Interrupt Request Register 153 IR153 8 8 2 ICLK

0008 709Ah ICU Interrupt Request Register 154 IR154 8 8 2 ICLK

0008 709Bh ICU Interrupt Request Register 155 IR155 8 8 2 ICLK

0008 709Ch ICU Interrupt Request Register 156 IR156 8 8 2 ICLK

0008 709Dh ICU Interrupt Request Register 157 IR157 8 8 2 ICLK

0008 709Eh ICU Interrupt Request Register 158 IR158 8 8 2 ICLK

0008 709Fh ICU Interrupt Request Register 159 IR159 8 8 2 ICLK

0008 70A0h ICU Interrupt Request Register 160 IR160 8 8 2 ICLK

0008 70A1h ICU Interrupt Request Register 161 IR161 8 8 2 ICLK

0008 70A2h ICU Interrupt Request Register 162 IR162 8 8 2 ICLK

0008 70A3h ICU Interrupt Request Register 163 IR163 8 8 2 ICLK

0008 70A4h ICU Interrupt Request Register 164 IR164 8 8 2 ICLK

0008 70A5h ICU Interrupt Request Register 165 IR165 8 8 2 ICLK

0008 70A6h ICU Interrupt Request Register 166 IR166 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (5 / 34)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

Related 
Function Remarks

 ICLK ≥ 
PCLK

 ICLK < 
PCLK
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0008 830Ah RIIC0 Slave Address Register L0 SARL0 8 8 2 to 3PCLKB 2 ICLK RIIC

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

0008 830Bh RIIC0 Slave Address Register U0 SARU0 8 8 2 to 3PCLKB 2 ICLK

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

0008 830Ch RIIC0 Slave Address Register L1 SARL1 8 8 2 to 3PCLKB 2 ICLK

0008 830Dh RIIC0 Slave Address Register U1 SARU1 8 8 2 to 3PCLKB 2 ICLK

0008 830Eh RIIC0 Slave Address Register L2 SARL2 8 8 2 to 3PCLKB 2 ICLK

0008 830Fh RIIC0 Slave Address Register U2 SARU2 8 8 2 to 3PCLKB 2 ICLK

0008 8310h RIIC0 I2C Bus Bit Rate Low-Level Register ICBRL 8 8 2 to 3PCLKB 2 ICLK

0008 8311h RIIC0 I2C Bus Bit Rate High-Level Register ICBRH 8 8 2 to 3PCLKB 2 ICLK

0008 8312h RIIC0 I2C Bus Transmit Data Register ICDRT 8 8 2 to 3PCLKB 2 ICLK

0008 8313h RIIC0 I2C Bus Receive Data Register ICDRR 8 8 2 to 3PCLKB 2 ICLK

0008 8320h RIIC1 I2C Bus Control Register 1 ICCR1 8 8 2 to 3PCLKB 2 ICLK

0008 8321h RIIC1 I2C Bus Control Register 2 ICCR2 8 8 2 to 3PCLKB 2 ICLK

0008 8322h RIIC1 I2C Bus Mode Register 1 ICMR1 8 8 2 to 3PCLKB 2 ICLK

0008 8323h RIIC1 I2C Bus Mode Register 2 ICMR2 8 8 2 to 3PCLKB 2 ICLK

0008 8324h RIIC1 I2C Bus Mode Register 3 ICMR3 8 8 2 to 3PCLKB 2 ICLK

0008 8325h RIIC1 I2C Bus Function Enable Register ICFER 8 8 2 to 3PCLKB 2 ICLK

0008 8326h RIIC1 I2C Bus Status Enable Register ICSER 8 8 2 to 3PCLKB 2 ICLK

0008 8327h RIIC1 I2C Bus Interrupt Enable Register ICIER 8 8 2 to 3PCLKB 2 ICLK

0008 8328h RIIC1 I2C Bus Status Register 1 ICSR1 8 8 2 to 3PCLKB 2 ICLK

0008 8329h RIIC1 I2C Bus Status Register 2 ICSR2 8 8 2 to 3PCLKB 2 ICLK

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

0008 832Ah RIIC1 Timeout Internal Counter L TMOCNTL 8 8 2 to 3PCLKB 2 ICLK

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

0008 832Bh RIIC1 Timeout Internal Counter U TMOCNTU 8 8*2 2 to 3PCLKB 2 ICLK

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

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

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

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

0008 8330h RIIC1 I2C Bus Bit Rate Low-Level Register ICBRL 8 8 2 to 3PCLKB 2 ICLK

0008 8331h RIIC1 I2C Bus Bit Rate High-Level Register ICBRH 8 8 2 to 3PCLKB 2 ICLK

0008 8332h RIIC1 I2C Bus Transmit Data Register ICDRT 8 8 2 to 3PCLKB 2 ICLK

0008 8333h RIIC1 I2C Bus Receive Data Register ICDRR 8 8 2 to 3PCLKB 2 ICLK

0008 8360h RIIC3 I2C Bus Control Register 1 ICCR1 8 8 2 to 3PCLKB 2 ICLK

0008 8361h RIIC3 I2C Bus Control Register 2 ICCR2 8 8 2 to 3PCLKB 2 ICLK

0008 8362h RIIC3 I2C Bus Mode Register 1 ICMR1 8 8 2 to 3PCLKB 2 ICLK

0008 8363h RIIC3 I2C Bus Mode Register 2 ICMR2 8 8 2 to 3PCLKB 2 ICLK

0008 8364h RIIC3 I2C Bus Mode Register 3 ICMR3 8 8 2 to 3PCLKB 2 ICLK

0008 8365h RIIC3 I2C Bus Function Enable Register ICFER 8 8 2 to 3PCLKB 2 ICLK

0008 8366h RIIC3 I2C Bus Status Enable Register ICSER 8 8 2 to 3PCLKB 2 ICLK

0008 8367h RIIC3 I2C Bus Interrupt Enable Register ICIER 8 8 2 to 3PCLKB 2 ICLK

0008 8368h RIIC3 I2C Bus Status Register 1 ICSR1 8 8 2 to 3PCLKB 2 ICLK

0008 8369h RIIC3 I2C Bus Status Register 2 ICSR2 8 8 2 to 3PCLKB 2 ICLK

0008 836Ah RIIC3 Slave Address Register L0 SARL0 8 8 2 to 3PCLKB 2 ICLK

0008 836Ah RIIC3 Timeout Internal Counter L TMOCNTL 8 8 2 to 3PCLKB 2 ICLK

0008 836Bh RIIC3 Slave Address Register U0 SARU0 8 8 2 to 3PCLKB 2 ICLK

0008 836Bh RIIC3 Timeout Internal Counter U TMOCNTU 8 8*2 2 to 3PCLKB 2 ICLK

0008 836Ch RIIC3 Slave Address Register L1 SARL1 8 8 2 to 3PCLKB 2 ICLK

0008 836Dh RIIC3 Slave Address Register U1 SARU1 8 8 2 to 3PCLKB 2 ICLK

0008 836Eh RIIC3 Slave Address Register L2 SARL2 8 8 2 to 3PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (16 / 34)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

Related 
Function Remarks

 ICLK ≥ 
PCLK

 ICLK < 
PCLK
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0008 A163h SCI11 Transmit Data Register TDR 8 8 2 to 3PCLKB 2 ICLK SCIe, SCIf

0008 A164h SCI11 Serial Status Register SSR 8 8 2 to 3PCLKB 2 ICLK

0008 A165h SCI11 Receive Data Register RDR 8 8 2 to 3PCLKB 2 ICLK

0008 A166h SCI11 Smart Card Mode Register SCMR 8 8 2 to 3PCLKB 2 ICLK

0008 A167h SCI11 Serial Extended Mode Register SEMR 8 8 2 to 3PCLKB 2 ICLK

0008 A168h SCI11 Noise Filter Setting Register SNFR 8 8 2 to 3PCLKB 2 ICLK

0008 A169h SCI11 I2C Mode Register 1 SIMR1 8 8 2 to 3PCLKB 2 ICLK

0008 A16Ah SCI11 I2C Mode Register 2 SIMR2 8 8 2 to 3PCLKB 2 ICLK

0008 A16Bh SCI11 I2C Mode Register 3 SIMR3 8 8 2 to 3PCLKB 2 ICLK

0008 A16Ch SCI11 I2C Status Register SISR 8 8 2 to 3PCLKB 2 ICLK

0008 A16Dh SCI11 SPI Mode Register SPMR 8 8 2 to 3PCLKB 2 ICLK

0008 B000h CAC CAC Control Register 0 CACR0 8 8 2 to 3PCLKB 2 ICLK CAC

0008 B001h CAC CAC Control Register 1 CACR1 8 8 2 to 3PCLKB 2 ICLK

0008 B002h CAC CAC Control Register 2 CACR2 8 8 2 to 3PCLKB 2 ICLK

0008 B003h CAC CAC Interrupt Request Enable Register CAICR 8 8 2 to 3PCLKB 2 ICLK

0008 B004h CAC CAC Status Register CASTR 8 8 2 to 3PCLKB 2 ICLK

0008 B006h CAC CAC Upper-Limit Value Setting Register CAULVR 16 16 2 to 3PCLKB 2 ICLK

0008 B008h CAC CAC Lower-Limit Value Setting Register CALLVR 16 16 2 to 3PCLKB 2 ICLK

0008 B00Ah CAC CAC Counter Buffer Register CACNTBR 16 16 2 to 3PCLKB 2 ICLK

0008 B080h DOC DOC Control Register DOCR 8 8 2 to 3PCLKB 2 ICLK DOC

0008 B082h DOC DOC Data Input Register DODIR 16 16 2 to 3PCLKB 2 ICLK

0008 B084h DOC DOC Data Setting Register DODSR 16 16 2 to 3PCLKB 2 ICLK

0008 B100h ELC Event Link Control Register ELCR 8 8 2 to 3PCLKB 2 ICLK ELC

0008 B102h ELC Event Link Setting Register 1 ELSR1 8 8 2 to 3PCLKB 2 ICLK

0008 B103h ELC Event Link Setting Register 2 ELSR2 8 8 2 to 3PCLKB 2 ICLK

0008 B104h ELC Event Link Setting Register 3 ELSR3 8 8 2 to 3PCLKB 2 ICLK

0008 B105h ELC Event Link Setting Register 4 ELSR4 8 8 2 to 3PCLKB 2 ICLK

0008 B108h ELC Event Link Setting Register 7 ELSR7 8 8 2 to 3PCLKB 2 ICLK

0008 B10Bh ELC Event Link Setting Register 10 ELSR10 8 8 2 to 3PCLKB 2 ICLK

0008 B10Dh ELC Event Link Setting Register 12 ELSR12 8 8 2 to 3PCLKB 2 ICLK

0008 B110h ELC Event Link Setting Register 15 ELSR15 8 8 2 to 3PCLKB 2 ICLK

0008 B111h ELC Event Link Setting Register 16 ELSR16 8 8 2 to 3PCLKB 2 ICLK

0008 B113h ELC Event Link Setting Register 18 ELSR18 8 8 2 to 3PCLKB 2 ICLK

0008 B114h ELC Event Link Setting Register 19 ELSR19 8 8 2 to 3PCLKB 2 ICLK

0008 B115h ELC Event Link Setting Register 20 ELSR20 8 8 2 to 3PCLKB 2 ICLK

0008 B116h ELC Event Link Setting Register 21 ELSR21 8 8 2 to 3PCLKB 2 ICLK

0008 B117h ELC Event Link Setting Register 22 ELSR22 8 8 2 to 3PCLKB 2 ICLK

0008 B118h ELC Event Link Setting Register 23 ELSR23 8 8 2 to 3PCLKB 2 ICLK

0008 B119h ELC Event Link Setting Register 24 ELSR24 8 8 2 to 3PCLKB 2 ICLK

0008 B11Ah ELC Event Link Setting Register 25 ELSR25 8 8 2 to 3PCLKB 2 ICLK

0008 B11Bh ELC Event Link Setting Register 26 ELSR26 8 8 2 to 3PCLKB 2 ICLK

0008 B11Ch ELC Event Link Setting Register 27 ELSR27 8 8 2 to 3PCLKB 2 ICLK

0008 B11Dh ELC Event Link Setting Register 28 ELSR28 8 8 2 to 3PCLKB 2 ICLK

0008 B11Eh ELC Event Link Setting Register 29 ELSR29 8 8 2 to 3PCLKB 2 ICLK

0008 B11Fh ELC Event Link Option Setting Register A ELOPA 8 8 2 to 3PCLKB 2 ICLK

0008 B120h ELC Event Link Option Setting Register B ELOPB 8 8 2 to 3PCLKB 2 ICLK

0008 B121h ELC Event Link Option Setting Register C ELOPC 8 8 2 to 3PCLKB 2 ICLK

0008 B122h ELC Event Link Option Setting Register D ELOPD 8 8 2 to 3PCLKB 2 ICLK

0008 B123h ELC Port Group Setting Register 1 PGR1 8 8 2 to 3PCLKB 2 ICLK

0008 B124h ELC Port Group Setting Register 2 PGR2 8 8 2 to 3PCLKB 2 ICLK

0008 B125h ELC Port Group Control Register 1 PGC1 8 8 2 to 3PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (24 / 34)
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0008 C062h PORT2 Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK I/O Ports

0008 C063h PORT3 Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C065h PORT5 Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C066h PORT6 Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C067h PORT7 Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C068h PORT8 Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C069h PORT9 Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C06Ah PORTA Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C06Bh PORTB Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C06Ch PORTC Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C06Dh PORTD Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C06Eh PORTE Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C06Fh PORTF Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C071h PORTH Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C072h PORTJ Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C073h PORTK Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C074h PORTL Port Mode Register PMR 8 8 2 to 3PCLKB 2 ICLK

0008 C080h PORT0 Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C082h PORT1 Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C083h PORT1 Open Drain Control Register 1 ODR1 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C084h PORT2 Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C085h PORT2 Open Drain Control Register 1 ODR1 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C086h PORT3 Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C087h PORT3 Open Drain Control Register 1 ODR1 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C08Ah PORT5 Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C08Bh PORT5 Open Drain Control Register 1 ODR1 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C08Ch PORT6 Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C08Eh PORT7 Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C08Fh PORT7 Open Drain Control Register 1 ODR1 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C090h PORT8 Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C092h PORT9 Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C094h PORTA Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C095h PORTA Open Drain Control Register 1 ODR1 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C096h PORTB Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C097h PORTB Open Drain Control Register 1 ODR1 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C098h PORTC Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C099h PORTC Open Drain Control Register 1 ODR1 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C09Ch PORTE Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C09Dh PORTE Open Drain Control Register 1 ODR1 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C0A6h PORTK Open Drain Control Register 0 ODR0 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C0A7h PORTK Open Drain Control Register 1 ODR1 8 8, 16 2 to 3PCLKB 2 ICLK

0008 C0C0h PORT0 Pull-Up Control Register PCR 8 8 2 to 3PCLKB 2 ICLK

0008 C0C1h PORT1 Pull-Up Control Register PCR 8 8 2 to 3PCLKB 2 ICLK

0008 C0C2h PORT2 Pull-Up Control Register PCR 8 8 2 to 3PCLKB 2 ICLK

0008 C0C3h PORT3 Pull-Up Control Register PCR 8 8 2 to 3PCLKB 2 ICLK

0008 C0C5h PORT5 Pull-Up Control Register PCR 8 8 2 to 3PCLKB 2 ICLK

0008 C0C6h PORT6 Pull-Up Control Register PCR 8 8 2 to 3PCLKB 2 ICLK

0008 C0C7h PORT7 Pull-Up Control Register PCR 8 8 2 to 3PCLKB 2 ICLK

0008 C0C8h PORT8 Pull-Up Control Register PCR 8 8 2 to 3PCLKB 2 ICLK

0008 C0C9h PORT9 Pull-Up Control Register PCR 8 8 2 to 3PCLKB 2 ICLK

0008 C0CAh PORTA Pull-Up Control Register PCR 8 8 2 to 3PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (27 / 34)
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0008 C157h MPC P27 Pin Function Control Register P27PFS 8 8 2 to 3PCLKB 2 ICLK MPC

0008 C158h MPC P30 Pin Function Control Registers P30PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C159h MPC P31 Pin Function Control Registers P31PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C15Ah MPC P32 Pin Function Control Registers P32PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C15Bh MPC P33 Pin Function Control Registers P33PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C15Ch MPC P34 Pin Function Control Registers P34PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C160h MPC P40 Pin Function Control Registers P40PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C161h MPC P41 Pin Function Control Registers P41PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C162h MPC P42 Pin Function Control Registers P42PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C163h MPC P43 Pin Function Control Registers P43PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C164h MPC P44 Pin Function Control Registers P44PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C165h MPC P45 Pin Function Control Registers P45PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C166h MPC P46 Pin Function Control Registers P46PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C167h MPC P47 Pin Function Control Registers P47PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C168h MPC P50 Pin Function Control Registers P50PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C169h MPC P51 Pin Function Control Registers P51PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C16Ah MPC P52 Pin Function Control Registers P52PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C16Ch MPC P54 Pin Function Control Registers P54PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C16Dh MPC P55 Pin Function Control Registers P55PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C16Eh MPC P56 Pin Function Control Registers P56PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C170h MPC P60 Pin Function Control Registers P60PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C171h MPC P61 Pin Function Control Registers P61PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C178h MPC P70 Pin Function Control Registers P70PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C17Bh MPC P73 Pin Function Control Registers P73PFS 8 8 2 to 3PCLKB 2 ICLK Not available 
in 3-V 
packages.

0008 C17Ch MPC P74 Pin Function Control Registers P74PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C17Dh MPC P75 Pin Function Control Registers P75PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C17Eh MPC P76 Pin Function Control Registers P76PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C17Fh MPC P77 Pin Function Control Registers P77PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C180h MPC P80 Pin Function Control Registers P80PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C181h MPC P81 Pin Function Control Registers P81PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C182h MPC P82 Pin Function Control Registers P82PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C183h MPC P83 Pin Function Control Registers P83PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C186h MPC P86 Pin Function Control Registers P86PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C187h MPC P87 Pin Function Control Registers P87PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C188h MPC P90 Pin Function Control Registers P90PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C189h MPC P91 Pin Function Control Registers P91PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C18Ah MPC P92 Pin Function Control Registers P92PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C18Bh MPC P93 Pin Function Control Registers P93PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C190h MPC PA0 Pin Function Control Registers PA0PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C191h MPC PA1 Pin Function Control Registers PA1PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C192h MPC PA2 Pin Function Control Registers PA2PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C193h MPC PA3 Pin Function Control Registers PA3PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C194h MPC PA4 Pin Function Control Registers PA4PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C195h MPC PA5 Pin Function Control Registers PA5PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C196h MPC PA6 Pin Function Control Registers PA6PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C197h MPC PA7 Pin Function Control Registers PA7PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C198h MPC PB0 Pin Function Control Registers PB0PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C199h MPC PB1 Pin Function Control Registers PB1PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C19Ah MPC PB2 Pin Function Control Registers PB2PFS 8 8 2 to 3PCLKB 2 ICLK

0008 C19Bh MPC PB3 Pin Function Control Registers PB3PFS 8 8 2 to 3PCLKB 2 ICLK
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0008 C293h SYSTEM Main Clock Oscillator Forced Oscillation 
Control Register

MOFCR 8 8 4 to 5PCLKB 2 to 3 ICLK Clock 
Generation 
Circuit

0008 C296h FLASH Flash Write Erase Protection Register FWEPROR 8 8 4 to 5PCLKB 2 to 3 ICLK Flash Memory

0008 C297h SYSTEM Voltage Monitoring Circuit Control 
Register

LVCMPCR 8 8 4 to 5PCLKB 2 to 3 ICLK LVDA

0008 C298h SYSTEM Voltage Detection Level Select Register LVDLVLR 8 8 4 to 5PCLKB 2 to 3 ICLK

0008 C29Ah SYSTEM Voltage Monitoring 1 Circuit Control 
Register 0

LVD1CR0 8 8 4 to 5PCLKB 2 to 3 ICLK

0008 C29Bh SYSTEM Voltage Monitoring 2 Circuit Control 
Register 0

LVD2CR0 8 8 4 to 5PCLKB 2 to 3 ICLK

0008 C2A0h to 
0008 C2BFh

SYSTEM Deep Standby Backup Register 0 to 31 DPSBKR0 to 31 8 8 4 to 5PCLKB 2 to 3 ICLK Low Power 
Consumption

000A 0A00h CEC CEC Local Address Setting Register CADR 16 16 1 to 2PCLK 1 ICLK CEC Not available 
in 5-V 
packages.

000A 0A02h CEC CEC Control Register 1 CECCTL1 8 8 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A04h CEC CEC Transmission Start Bit Width Setting 
Register

STATB 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A06h CEC CEC Transmission Start Bit Low Width 
Setting Register

STATL 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A08h CEC CEC Transmission Logical 0 Low Width 
Setting Register

LGC0L 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A0Ah CEC CEC Transmission Logical 1 Low Width 
Setting Register

LGC1L 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A0Ch CEC CEC Transmission Data Bit Width Setting 
Register

DATB 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A0Eh CEC CEC Reception Data Sampling Time 
Setting Register

NOMT 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A10h CEC CEC Reception Start Bit Minimum Low 
Width Setting Register

STATLL 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A12h CEC CEC Reception Start Bit Maximum Low 
Width Setting Register

STATLH 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A14h CEC CEC Reception Start Bit Minimum Bit 
Width Setting Register

STATBL 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A16h CEC CEC Reception Start Bit Maximum Bit 
Width Setting Register

STATBH 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A18h CEC CEC Reception Logical 0 Minimum Low 
Width Setting Register

LGC0LL 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A1Ah CEC CEC Reception Logical 0 Maximum Low 
Width Setting Register

LGC0LH 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A1Ch CEC CEC Reception Logical 1 Minimum Low 
Width Setting Register

LGC1LL 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A1Eh CEC CEC Reception Logical 1 Maximum Low 
Width Setting Register

LGC1LH 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A20h CEC CEC Reception Data Bit Minimum Bit 
Width Setting Register

DATBL 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A22h CEC CEC Reception Data Bit Maximum Bit 
Width Setting Register

DATBH 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

000A 0A24h CEC CEC Data Bit Reference Width Setting 
Register

NOMP 16 16 1 to 2PCLK 1 ICLK Not available 
in 5-V 
packages.

Table 4.1 List of I/O Registers (Address Order) (31 / 34)
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Note 1. Supply current values do not include output charge/discharge current from all pins. The values apply when internal pull-up 
MOSs are in the off state.

Note 2. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is the main clock.
Note 3. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is the main clock.
Note 4. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is LOCO.
Note 5. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is LOCO.
Note 6. Value when the main clock continues oscillating at 13.5 MHz.

Note 1. Supply current values do not include output charge/discharge current from all pins. The values apply when internal pull-up 
MOSs are in the off state.

Table 5.6 DC Characteristics (5)
Conditions 1: VCC = AVCC0 = VREFH0 = 2.7 to 3.6 V, VREFH = 2.7 V to AVCC0, VSS = AVSS0 = VREFL = VREFL0 = 0 V, 

Ta = –40 to +85°C

Conditions 2: VCC = AVCC0 = VREFH0 = 4.0 to 5.5 V, VREFH = 4.0 V to AVCC0, VSS = AVSS0 = VREFL = VREFL0 = 0 V, 
Ta = –40 to +85°C

Item Symbol Typ. Max. Unit
Test 

Conditions

Supply 
current*1

Low-speed 
operating mode 1

Normal 
operating 
mode

No peripheral 
operation*2

ICLK = 1 MHz ICC 4 — mA

All peripheral 
operation: 
Normal*3

ICLK = 1 MHz 4.2 —

All peripheral 
operation: 
Max.*3

ICLK = 1 MHz — 15

Sleep mode No peripheral 
operation

ICLK = 1 MHz 3.8 —

All peripheral 
operation: 
Normal

ICLK = 1 MHz 4.0 —

All-module clock stop mode 3.7 —

Low-speed 
operating mode 2

Normal 
operating 
mode

No peripheral 
operation*4

ICLK = 125 kHz 0.4 —

All peripheral 
operation: 
Normal*5

ICLK = 125 kHz 0.5 —

All peripheral 
operation: 
Max.*5

ICLK = 125 kHz — 8*6

Sleep mode No peripheral 
operation

ICLK = 125 kHz 0.3 —

All peripheral 
operation: 
Normal

ICLK = 125 kHz 0.4 —

All-module clock stop mode 0.28 —

Table 5.7 DC Characteristics (6)
Conditions 1: VCC = AVCC0 = VREFH0 = 2.7 to 3.6 V, VREFH = 2.7 V to AVCC0, VSS = AVSS0 = VREFL = VREFL0 = 0 V, 

Ta = –40 to +85°C

Conditions 2: VCC = AVCC0 = VREFH0 = 4.0 to 5.5 V, VREFH = 4.0 V to AVCC0, VSS = AVSS0 = VREFL = VREFL0 = 0 V, 
Ta = –40 to +85°C

Item Symbol Typ. Max. Unit Test Conditions

Supply 
power*1

Software standby mode ICC 40 1000 μA

Deep software 
standby mode

RAM power supplied 22 200

RAM power 
not supplied

Power-on reset circuit low power 
consumption function disabled

21 60

Power-on reset circuit low power 
consumption function enabled

6.2 28
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Note 1. The values in parentheses indicate when the MONFCR register is set to a value other than A5h (noise filter enabled) while 
CECMCLK is selected as the CEC operating clock and RCRMCLK is selected as the RCR operating clock.

Note 2. Time until the clock can be used after the main clock oscillator stop bit (MOSCCR.MOSTP) is set to 0 (operating).
Note 3. When using a main clock, request the oscillator manufacturer to evaluate the oscillator. For the oscillation stabilization time, 

refer to the evaluation results obtained from the oscillator manufacturer.
Note 4. The number of cycles n selected by the value of the MOSCWTCR.MSTS[4:0] bits determines the main-clock oscillation 

stabilization waiting time in accord with the formula below.

Note 5. The number of cycles n selected by the value of the PLLWTCR.PSTS[4:0] bits determines the PLL-clock oscillation stabilization 
waiting time in accord with the formula below.

Figure 5.1 BCLK Pin Output Timing

Figure 5.2 EXTAL External Clock Input Timing

Figure 5.3 Main Clock Oscillation Start Timing

tMAINOSCWT = tMAINOSC + 
n +16384

fMAIN

tPLLWT1 = tPLL1 +
n +131072

fPLL

tPLLWT2 = tPLL2 +                    = tMAINOSC + tPLL1 + 
n +131072

fPLL

n +131072
fPLL

tCf
tCH

tBcyc

tCr
tCL

BCLK pin output

Test conditions: VOH = VCC × 0.7, VOL = VCC × 0.3, IOH = 1.0 mA, IOL = 1.0 mA, C = 30 pF

tEXH

tEXcyc

EXTAL external clock input VCC × 0.5

tEXL

tEXr tEXf

Main clock oscillator output

MOSCCR.MOSTP

tMAINOSC

Main clock

tMAINOSCWT
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Figure 5.4 LOCO Clock Oscillation Start Timing

Figure 5.5 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has 
Settled)

Figure 5.6 PLL Clock Oscillation Start Timing (PLL is Operated before Main Clock Oscillation Has 
Settled)

LOCO clock

LOCOCR.LCSTP

tLOCOWT

PLLCR2.PLLEN

PLL clock

MOSCCR.MOSTP

tMAINOSC

Main clock oscillator output

PLL circuit output

tPLL1

tPLLWT1

MOSCCR.MOSTP

PLL circuit output

PLLCR2.PLLEN

tPLL2

tMAINOSC

Main clock oscillator output

PLL clock

tPLLWT2
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Figure 5.14 External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)

A23 to A1

CS3# to CS0#

tAD

BCLK

A23 to A0

Byte write strobe mode

1-write strobe mode

BC1#, BC0#

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

tBCD

tCSD

tAD

tAD

tAD

D15 to D0 (Write)

WR1#, WR0#, WR# (Write)

tWRD tWRD

tWDH

tWDD

TW1 TW2 Tend Tn1 Tn2

WRON:1
WDON:1*1

CSWWAIT:2

WDOFF:1*1
CSON:0

Note 1. Set the values of WDON and WDOFF to 1 or greater.

tBCD

tCSD

CSWOFF:2
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Figure 5.15 External Bus Timing/Page Read Cycle (Bus Clock Synchronized)

Figure 5.16 External Bus Timing/Page Write Cycle (Bus Clock Synchronized)

A23 to A1

CS3# to CS0#

tAD

BCLK

A23 to A0

D15 to D0 (Read)

Byte write strobe mode

1-write strobe mode

BC1#, BC0#

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

tBCD

tCSD

RD# (Read)

tRSD tRSD

tRDHtRDS

tAD

TW1 TW2 Tend Tpw1 Tpw2

tAD tAD

tRSD tRSD

tRDHtRDS

tRSD tRSD

tRDHtRDS

Tend Tpw1 Tpw2 Tend Tn1 Tn2

tAD tAD tAD tAD

RDON:1

CSRWAIT:2

CSROFF:2

tRSD tRSD

tRDHtRDS

tAD

tAD

CSPRWAIT:2

Tpw1 Tpw2 Tend

RDON:1

CSPRWAIT:2

RDON:1

CSPRWAIT:2

RDON:1

CSON:0

tBCD

tCSD

A23 to A1

CS3# to CS0#

tAD

BCLK

A23 to A0

Byte write strobe mode

1-write strobe mode

BC1#, BC0#

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

tBCD

tCSD

tAD

TW1

D15 to D0 (Write)

WR1#, WR0#, WR# (Write)

tWRD tWRD

tWDH

tWDD

TW2 Tend Tpw1 Tpw2

tAD tAD

tWRD tWRD

tWDH

tWDD

tWRD tWRD

tWDH
tWDD

Tdw1 Tend Tpw1 Tpw2 Tend Tn1 Tn2Tdw1

tAD tAD tAD tAD

WRON:1
WDON:1*1

CSWWAIT:2 CSPWWAIT:2

WDOFF:1*1

CSPWWAIT:2

WDOFF:1*1 WDOFF:1*1

CSON:0

WRON:1
WDON:1*1

WRON:1
WDON:1*1

Note 1. Set the values of WDON and WDOFF to 1 or greater.

tBCD

tCSD

CSWOFF:2
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Figure 5.17 External Bus Timing/External Wait Control

Table 5.23 Bus Timing (Multiplexed Bus) 
Conditions 1: VCC = AVCC0 = VREFH0 = 2.7 to 3.6 V, VREFH = 2.7 V to AVCC0, VSS = AVSS0 = VREFL = VREFL0 = 0 V, 

Ta = –40 to +85°C

Conditions 2: VCC = AVCC0 = VREFH0 = 4.0 to 5.5 V, VREFH = 4.0 V to AVCC0, VSS = AVSS0 = VREFL = VREFL0 = 0 V, 
Ta = –40 to +85°C
fBCLK ≤ 54 MHz (BCLK pin output frequency ≤ 27 MHz), VOH = VCC × 0.5, VOL = VCC × 0.5, IOH = –1.0 mA, 
IOL = 1.0 mA, CL = 30 pF

Item Symbol Min. Max. Unit Test Conditions

Address delay time tAD — 30 ns Figure 5.18, 
Figure 5.19

Byte control delay time tBCD — 30 ns

CS# delay time tCSD — 30 ns

RD# delay time tRSD — 30 ns

ALE delay time tALED — 30 ns

Read data setup time tRDS 20 — ns

Read data hold time tRDH 0 — ns

WR# delay time tWRD — 30 ns

Write data delay time tWDD — 30 ns

Write data hold time tWDH 0 — ns

WAIT# setup time tWTS 20 — ns Figure 5.17

WAIT# hold time tWTH 0 — ns

tWTS tWTH tWTS tWTH

CSRWAIT:3
CSWWAIT:3

BCLK

A23 to A0

CS3# to CS0#

RD# (Read)

WR# (Write)

WAIT#

TW1 TW2 (Tend) TendTW3 Tn1 Th

External wait
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5.3.6 Timing of On-Chip Peripheral Modules

Note 1. tPcyc: PCLKB cycle
Note 2. tcac: CAC count clock source cycle

Table 5.24 Timing of On-Chip Peripheral Modules (1)
Conditions 1: VCC = AVCC0 = VREFH0 = 2.7 to 3.6 V, VREFH = 2.7 V to AVCC0, VSS = AVSS0 = VREFL = VREFL0 = 0 V, 

Ta = –40 to +85°C
When high-drive output is selected by the drive capacity control register

Conditions 2: VCC = AVCC0 = VREFH0 = 4.0 to 5.5 V, VREFH = 4.0 V to AVCC0, VSS = AVSS0 = VREFL = VREFL0 = 0 V, 
Ta = –40 to +85°C
When high-drive output is selected by the drive capacity control register

Item Symbol Min. Max. Unit*1
Test 

Conditions

I/O ports Input data pulse width tPRW 1.5 — tPcyc Figure 5.20

MTU/TPU Input capture input pulse width Single-edge setting tTICW 1.5 — tPcyc Figure 5.21

Both-edge setting 2.5 —

Timer clock pulse width Single-edge setting tTCKWH, 
tTCKWL

1.5 — tPcyc Figure 5.22

Both-edge setting 2.5 —

Phase counting 
mode

2.5 —

POE POE# input pulse width tPOEW 1.5 — tPcyc Figure 5.23

TMR Timer clock pulse width Single-edge setting tTMCWH, 
tTMCWL

1.5 — tPcyc Figure 5.24

Both-edge setting 2.5 —

SCI Input clock cycle Asynchronous tScyc 4 — tPcyc Figure 5.25

Clock synchronous 6 —

Input clock pulse width tSCKW 0.4 0.6 tScyc

Input clock rise time tSCKr — 20 ns

Input clock fall time tSCKf — 20 ns

Output clock cycle Asynchronous tScyc 16 — tPcyc Figure 5.26

Clock synchronous 4 —

Output clock pulse width tSCKW 0.4 0.6 tScyc

Output clock rise time tSCKr — 20 ns

Output clock fall time tSCKf — 20 ns

Transmit data delay time Clock synchronous tTXD — 40 ns

Receive data setup time Clock synchronous tRXS 40 — ns

Receive data hold time Clock synchronous tRXH 40 — ns

A/D converter Trigger input pulse width tTRGW 1.5 — tPcyc Figure 5.27

CAC CACREF input pulse width tPcyc ≤ tcac
*2 tCACREF 4.5 tcac + 3 tPcyc — ns

tPcyc > tcac
*2 5 tcac + 6.5 tPcyc — ns
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Figure 5.38 Power-on Reset Timing

Figure 5.39 Voltage Detection Circuit Timing (VDET0)

Internal reset signal 
(active-low)

VCC

tVOFF

tDET tPORtDETtPORtDET

VPOR

tVOFF

tLVD0tDET

VDET0VCC

Internal reset signal 
(active-low)
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Appendix 1. Package Dimensions
Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas 

Electronics Corporation website.

Figure A 144-Pin LQFP (PLQP0144KA-A)
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