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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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Core Size 32-Bit Single-Core

Speed 120MHz

Connectivity CANbus, EBI/EMI, Ethernet, I²C, LINbus, MMC/SD, QSPI, SCI, SPI, UART/USART, USB

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 136

Program Memory Size 2MB (2M x 8)

Program Memory Type FLASH

EEPROM Size 32K x 8

RAM Size 640K x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 3.6V

Data Converters A/D 29x12b; D/A 2x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 177-TFLGA

Supplier Device Package 177-TFLGA (8x8)
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Operating modes • Operating modes by the mode-setting pins at the time of release from the reset state
Single-chip mode
Boot mode (for the SCI interface)
Boot mode (for the USB interface)
Boot mode (for the FINE interface)

• Selection of operating mode by register setting
Single-chip mode
On-chip ROM disabled extended mode
On-chip ROM enabled extended mode

• Endian selectable
Clock Clock generation circuit • Main clock oscillator, sub clock oscillator, low-speed/high-speed on-chip oscillator, PLL 

frequency synthesizer, and IWDT-dedicated on-chip oscillator
• The peripheral module clocks can be set to frequencies above that of the system clock.
• Main-clock oscillation stoppage detection
• Separate frequency-division and multiplication settings for the system clock (ICLK), 

peripheral module clocks (PCLKA, PCLKB, PCLKC, PCLKD), flash-IF clock (FCLK) and 
external bus clock (BCLK)
The CPU and other bus masters run in synchronization with the system clock (ICLK): Up 
to 120 MHz
Peripheral modules of MTU3, RSPI, SCIi, ETHERC, EDMAC, AES, GLCDC, and 
DRW2D run in synchronization with PCLKA, which operates at up to 120 MHz.
Other peripheral modules run in synchronization with PCLKB: Up to 60 MHz
ADCLK in the S12AD (unit 0) runs in synchronization with PCLKC: Up to 60 MHz
ADCLK in the S12AD (unit 1) runs in synchronization with PCLKD: Up to 60 MHz
Flash IF run in synchronization with the flash-IF clock (FCLK): Up to 60 MHz
Devices connected to the external bus run in synchronization with the external bus clock 
(BCLK): Up to 60 MHz

• Multiplication is possible with using the high-speed on-chip oscillator (HOCO) as a 
reference clock of the PLL circuit

Reset Nine types of reset
• RES# pin reset: Generated when the RES# pin is driven low.
• Power-on reset: Generated when the RES# pin is driven high and VCC = AVCC0 = 

AVCC1 rises.
• Voltage-monitoring 0 reset: Generated when VCC = AVCC0 = AVCC1 falls.
• Voltage-monitoring 1 reset: Generated when VCC = AVCC0 = AVCC1 falls.
• Voltage-monitoring 2 reset: Generated when VCC = AVCC0 = AVCC1 falls.
• Deep software standby reset: Generated in response to an interrupt to trigger release 

from deep software standby.
• Independent watchdog timer reset: Generated when the independent watchdog timer 

underflows, or a refresh error occurs.
• Watchdog timer reset: Generated when the watchdog timer underflows, or a refresh 

error occurs.
• Software reset: Generated by register setting.

Power-on reset If the RES# pin is at the high level when power is supplied, an internal reset is generated.
After VCC = AVCC0 = AVCC1 has exceeded the voltage detection level and the specified 
period has elapsed, the reset is cancelled.

Voltage detection circuit (LVDA) Monitors the voltage being input to the VCC = AVCC0 = AVCC1 pins and generates an 
internal reset or interrupt.
• Voltage detection circuit 0

Capable of generating an internal reset
The option-setting memory can be used to select enabling or disabling of the reset.
Voltage detection level: Selectable from three different levels (2.94 V, 2.87 V, 2.80 V)

• Voltage detection circuits 1 and 2
Voltage detection level: Selectable from three different levels (2.99 V, 2.92 V, 2.85 V)
Digital filtering (1/2, 1/4, 1/8, and 1/16 LOCO frequency)
Capable of generating an internal reset

• Two types of timing are selectable for release from reset
An internal interrupt can be requested. 

• Detection of voltage rising above and falling below thresholds is selectable.
• Maskable or non-maskable interrupt is selectable

Voltage detection monitoring
Event linking

Table 1.1 Outline of Specifications (2/9)
Classification Module/Function Description
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Low power 
consumption

Low power consumption 
function

• Module stop function
• Four low power consumption modes

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

Battery backup function • When the voltage on the VCC pin drops, battery power from the VBATT pin is supplied 
to keep the real-time clock (RTC) operating.

Interrupt Interrupt controller
(ICUB)

• Peripheral function interrupts: 259 sources
• External interrupts: 16 (pins IRQ0 to IRQ15)
• Software interrupts: 2 sources
• Non-maskable interrupts: 7 sources
• Sixteen levels specifiable for the order of priority
• Method of interrupt source selection: 

The interrupt vectors consist of 256 vectors (128 sources are fixed. The remaining 128 
vectors are selected from among the other 120 sources.)

External bus extension • The external address space can be divided into eight areas (CS0 to CS7), each with 
independent control of access settings.
Capacity of each area: 16 Mbytes (CS0 to CS7)
A chip-select signal (CS0# to CS7#) can be output for each area.
Each area is specifiable as an 8-, 16-, or 32-bit bus space.
The data arrangement in each area is selectable as little or big endian (only for data).

• SDRAM interface connectable
• Bus format: Separate bus, multiplex bus
• Wait control
• Write buffer facility

DMA DMA controller
(DMACAa)

• 8 channels
• Three transfer modes: Normal transfer, repeat transfer, and block transfer
• Activation sources: Software trigger, external interrupts, and interrupt requests from 

peripheral functions
EXDMA controller 
(EXDMACa)

• 2 channels
Four transfer modes: Normal transfer, repeat transfer, block transfer, and cluster 
transfer

• Single-address transfer enabled with the EDACKn signal
• Request sources: Software trigger, external DMA requests (EDREQn), and interrupt 

requests from peripheral functions
Data transfer controller 
(DTCb)

• Three transfer modes: Normal transfer, repeat transfer, and block transfer
• Request sources: External interrupts and interrupt requests from peripheral functions
• Sequence transfer

I/O ports Programmable I/O ports • I/O ports for the 177-pin TFLGA, 176-pin LFBGA, and 176-pin LFQFP
I/O pins: 136
Input pin: 1
Pull-up resistors: 136
Open-drain outputs: 136
5-V tolerance: 19

• I/O ports for the 145-pin TFLGA and 144-pin LFQFP
I/O pins: 111
Input pin: 1
Pull-up resistors: 111
Open-drain outputs: 111
5-V tolerance: 18

• I/O ports for the 100-pin TFLGA and 100-pin LFQFP
I/O pins: 78
Input pin: 1
Pull-up resistors: 78
Open-drain outputs: 78
5-V tolerance: 17

Table 1.1 Outline of Specifications (3/9)
Classification Module/Function Description
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Event link controller (ELC) • Event signals such as interrupt request signals can be interlinked with the operation of 
functions such as timer counting, eliminating the need for intervention by the CPU to 
control the functions. 

• 83 internal event signals can be freely combined for interlinked operation with 
connected functions.

• Event signals from peripheral modules can be used to change the states of output pins 
(of ports B and E).

• Changes in the states of pins (of ports B and E) being used as inputs can be interlinked 
with the operation of peripheral modules.

Timers 16-bit timer pulse unit 
(TPUa)

• (16 bits × 6 channels) × 1 unit
• Maximum of 16 pulse-input/output possible
• Select from among seven or eight counter-input clock signals for each channel
• Input capture/output compare function
• Output of PWM waveforms in up to 15 phases in PWM mode
• Support for buffered operation, phase-counting mode (two phase encoder input) and 

cascade-connected operation (32 bits × 2 channels) depending on the channel.
• PPG output trigger can be generated
• Capable of generating conversion start triggers for the A/D converters
• Digital filtering of signals from the input capture pins
• Event linking by the ELC

Multifunction timer pulse 
unit (MTU3a)

• 9 channels (16 bits × 8 channels, 32 bits × 1 channel)
• Maximum of 28 pulse-input/output and 3 pulse-input possible
• Select from among 14 counter-input clock signals for each channel (PCLKA/1, PCLKA/

2, PCLKA/4, PCLKA/8, PCLKA/16, PCLK/A32, PCLKA/64, PCLKA/256, PCLKA/1024, 
MTCLKA, MTCLKB, MTCLKC, MTCLKD, MTIOC1A) 
14 of the signals are available for channel 0, 11 are available for channels 1, 3, 4, 6 to 8, 
12 are available for channel 2, and 10 are available for channel 5.

• Input capture function
• 39 output compare/input capture registers
• Counter clear operation (synchronous clearing by compare match/input capture)
• Simultaneous writing to multiple timer counters (TCNT)
• Simultaneous register input/output by synchronous counter operation
• Buffered operation
• Support for cascade-connected operation
• 43 interrupt sources
• Automatic transfer of register data
• Pulse output mode

Toggle/PWM/complementary PWM/reset-synchronized PWM
• Complementary PWM output mode

Outputs non-overlapping waveforms for controlling 3-phase inverters
Automatic specification of dead times
PWM duty cycle: Selectable as any value from 0% to 100%
Delay can be applied to requests for A/D conversion.
Non-generation of interrupt requests at peak or trough values of counters can be 
selected.
Double buffer configuration

• Reset synchronous PWM mode
Three phases of positive and negative PWM waveforms can be output with desired duty 
cycles.

• Phase-counting mode: 16-bit mode (channels 1 and 2); 32-bit mode (channels 1 and 2)
• Counter functionality for dead-time compensation
• Generation of triggers for A/D converter conversion
• A/D converter start triggers can be skipped
• Digital filter function for signals on the input capture and external counter clock pins
• PPG output trigger can be generated
• Event linking by the ELC

Port output enable 3 
(POE3a)

• Control of the high-impedance state of the MTU3 waveform output pins
• 5 pins for input from signal sources: POE0#, POE4#, POE8#, POE10#, POE11#
• Initiation on detection of short-circuited outputs (detection of simultaneous PWM output 

to the active level)
• Initiation by oscillation-stoppage detection or software
• Additional programming of output control target pins is enabled

Programmable pulse 
generator (PPG)

• (4 bits × 4 groups) × 2 units
• Pulse output with the MTU or TPU output as a trigger
• Maximum of 32 pulse-output possible

Table 1.1 Outline of Specifications (4/9)
Classification Module/Function Description
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RX65N
(D ver-
sion)

R5F565N7ADFP PLQP0100KB-B 768 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F565N7BDFP PLQP0100KB-B 768 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

R5F565N7EDFP PLQP0100KB-B 768 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F565N7FDFP PLQP0100KB-B 768 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

R5F565N4ADFP PLQP0100KB-B 512 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F565N4BDFP PLQP0100KB-B 512 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

R5F565N4EDFP PLQP0100KB-B 512 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F565N4FDFP PLQP0100KB-B 512 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

R5F565NEDDBG PLBG0176GA-A 2 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +85

R5F565NEHDBG PLBG0176GA-A 2 M 640 K 32 K 120 MHz Available Available Available –40 to +85

R5F565NCDDBG PLBG0176GA-A 1.5 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +85

R5F565NCHDBG PLBG0176GA-A 1.5 M 640 K 32 K 120 MHz Available Available Available –40 to +85

R5F565NEDDLC PTLG0177KA-A 2 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +85

R5F565NEHDLC PTLG0177KA-A 2 M 640 K 32 K 120 MHz Available Available Available –40 to +85

R5F565NCDDLC PTLG0177KA-A 1.5 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +85

R5F565NCHDLC PTLG0177KA-A 1.5 M 640 K 32 K 120 MHz Available Available Available –40 to +85

R5F565NEDDLK PTLG0145KA-A 2 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +85

R5F565NEHDLK PTLG0145KA-A 2 M 640 K 32 K 120 MHz Available Available Available –40 to +85

R5F565NCDDLK PTLG0145KA-A 1.5 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +85

R5F565NCHDLK PTLG0145KA-A 1.5 M 640 K 32 K 120 MHz Available Available Available –40 to +85

R5F565N9ADLK PTLG0145KA-A 1 M 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F565N9BDLK PTLG0145KA-A 1 M 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

R5F565N9EDLK PTLG0145KA-A 1 M 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F565N9FDLK PTLG0145KA-A 1 M 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

R5F565N7ADLK PTLG0145KA-A 768 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F565N7BDLK PTLG0145KA-A 768 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

R5F565N7EDLK PTLG0145KA-A 768 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F565N7FDLK PTLG0145KA-A 768 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

R5F565N4ADLK PTLG0145KA-A 512 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F565N4BDLK PTLG0145KA-A 512 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

Table 1.3 List of Products (2/8)
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Code 
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RX65N
(D ver-
sion)

R5F565N4EDLK PTLG0145KA-A 512 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F565N4FDLK PTLG0145KA-A 512 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

R5F565NEDDLJ PTLG0100JA-A 2 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +85

R5F565NEHDLJ PTLG0100JA-A 2 M 640 K 32 K 120 MHz Available Available Available –40 to +85

R5F565NCDDLJ PTLG0100JA-A 1.5 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +85

R5F565NCHDLJ PTLG0100JA-A 1.5 M 640 K 32 K 120 MHz Available Available Available –40 to +85

R5F565N9ADLJ PTLG0100JA-A 1 M 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F565N9BDLJ PTLG0100JA-A 1 M 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

R5F565N9EDLJ PTLG0100JA-A 1 M 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F565N9FDLJ PTLG0100JA-A 1 M 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

R5F565N7ADLJ PTLG0100JA-A 768 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F565N7BDLJ PTLG0100JA-A 768 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

R5F565N7EDLJ PTLG0100JA-A 768 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F565N7FDLJ PTLG0100JA-A 768 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

R5F565N4ADLJ PTLG0100JA-A 512 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F565N4BDLJ PTLG0100JA-A 512 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

R5F565N4EDLJ PTLG0100JA-A 512 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F565N4FDLJ PTLG0100JA-A 512 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

RX65N
(G ver-
sion)

R5F565NEDGFC PLQP0176KB-A
*1

2 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F565NEHGFC PLQP0176KB-A
*1

2 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F565NCDGFC PLQP0176KB-A
*1

1.5 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F565NCHGFC PLQP0176KB-A
*1

1.5 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F565NEDGFB PLQP0144KA-B 2 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F565NEHGFB PLQP0144KA-B 2 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F565NCDGFB PLQP0144KA-B 1.5 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F565NCHGFB PLQP0144KA-B 1.5 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F565N9AGFB PLQP0144KA-B 1 M 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +105

R5F565N9BGFB PLQP0144KA-B 1 M 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +105

R5F565N9EGFB PLQP0144KA-B 1 M 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +105

R5F565N9FGFB PLQP0144KA-B 1 M 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +105

Table 1.3 List of Products (3/8)
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RX651
(D ver-
sion)

R5F5651EDDLJ PTLG0100JA-A 2 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +85

R5F5651EHDLJ PTLG0100JA-A 2 M 640 K 32 K 120 MHz Available Available Available –40 to +85

R5F5651CDDLJ PTLG0100JA-A 1.5 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +85

R5F5651CHDLJ PTLG0100JA-A 1.5 M 640 K 32 K 120 MHz Available Available Available –40 to +85

R5F56519ADLJ PTLG0100JA-A 1 M 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F56519BDLJ PTLG0100JA-A 1 M 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

R5F56519EDLJ PTLG0100JA-A 1 M 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F56519FDLJ PTLG0100JA-A 1 M 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

R5F56517ADLJ PTLG0100JA-A 768 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F56517BDLJ PTLG0100JA-A 768 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

R5F56517EDLJ PTLG0100JA-A 768 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F56517FDLJ PTLG0100JA-A 768 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

R5F56514ADLJ PTLG0100JA-A 512 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +85

R5F56514BDLJ PTLG0100JA-A 512 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +85

R5F56514EDLJ PTLG0100JA-A 512 K 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +85

R5F56514FDLJ PTLG0100JA-A 512 K 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +85

RX651
(G ver-
sion)

R5F5651EDGFC PLQP0176KB-A
*1

2 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F5651EHGFC PLQP0176KB-A
*1

2 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F5651CDGFC PLQP0176KB-A
*1

1.5 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F5651CHGFC PLQP0176KB-A
*1

1.5 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F5651EDGFB PLQP0144KA-B 2 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F5651EHGFB PLQP0144KA-B 2 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F5651CDGFB PLQP0144KA-B 1.5 M 640 K 32 K 120 MHz Not avail-
able

Available Available –40 to +105

R5F5651CHGFB PLQP0144KA-B 1.5 M 640 K 32 K 120 MHz Available Available Available –40 to +105

R5F56519AGFB PLQP0144KA-B 1 M 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +105

R5F56519BGFB PLQP0144KA-B 1 M 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +105

R5F56519EGFB PLQP0144KA-B 1 M 256 K Not 
included

120 MHz Available Not 
available

Not 
available

–40 to +105

R5F56519FGFB PLQP0144KA-B 1 M 256 K Not 
included

120 MHz Available Available Not 
available

–40 to +105

R5F56517AGFB PLQP0144KA-B 768 K 256 K Not 
included

120 MHz Not 
available

Not 
available

Not 
available

–40 to +105

R5F56517BGFB PLQP0144KA-B 768 K 256 K Not 
included

120 MHz Not 
available

Available Not 
available

–40 to +105

Table 1.3 List of Products (7/8)

Group Part No. Package

Code 
Flash 
Memory 
Capacity 
(byte(s))

RAM 
Capacity 
(byte(s))

Data 
Flash 
Memory 
Capacity 
(byte(s))

Operating 
Frequency 
(Max.)

Encryption 
Module SDHI/SDSI Dual bank

Operating 
temperat
ure (°C)
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2.1 General-Purpose Registers (R0 to R15)
This CPU has sixteen 32-bit general-purpose registers (R0 to R15). R0 to R15 can be used as data registers or address 
registers.
R0, a general-purpose register, also functions as the stack pointer (SP). 
The stack pointer is switched to operate as the interrupt stack pointer (ISP) or user stack pointer (USP) by the value of the 
stack pointer select bit (U) in the processor status word (PSW).

2.2 Control Registers

(1) Interrupt Stack Pointer (ISP) / User Stack Pointer (USP)
The stack pointer (SP) can be either of two types, the interrupt stack pointer (ISP) or the user stack pointer (USP). 
Whether the stack pointer operates as the ISP or USP depends on the value of the stack pointer select bit (U) in the 
processor status word (PSW).

(2) Exception Table Register (EXTB)
The exception table register (EXTB) specifies the address where the exception vector table starts.

(3) Interrupt Table Register (INTB)
The interrupt table register (INTB) specifies the address where the interrupt vector table starts.

(4) Program Counter (PC)
The program counter (PC) indicates the address of the instruction being executed.

(5) Processor Status Word (PSW)
The processor status word (PSW) indicates the results of instruction execution or the state of the CPU.

(6) Backup PC (BPC)
The backup PC (BPC) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the program counter (PC) are saved in the BPC register.

(7) Backup PSW (BPSW)
The backup PSW (BPSW) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the processor status word (PSW) are saved in the BPSW. The 
allocation of bits in the BPSW corresponds to that in the PSW.

(8) Fast Interrupt Vector Register (FINTV)
The fast interrupt vector register (FINTV) is provided to speed up response to interrupts.
The FINTV register specifies a branch destination address when a fast interrupt has been generated.

(9) Floating-Point Status Word (FPSW)
The floating-point status word (FPSW) indicates the results of floating-point operations.
When an exception handling enable bit (Ej) enables the exception handling (Ej = 1), the exception cause can be identified 
by checking the corresponding Cj flag in the exception handling routine. If the exception handling is masked (Ej = 0), the 
occurrence of exception can be checked by reading the Fj flag at the end of a series of processing. Once the Fj flag has 
been set to 1, this value is retained until it is cleared to 0 by software (j = X, U, Z, O, or V).
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0008 9110h S12AD1 A/D Conversion Start Trigger Select Register ADSTRGR 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ADSAMPR 8 8 2, 3 PCLKB 2 ICLK S12AD
Fa

0008 916Eh S12AD1 A/D Conversion Time Setting Register ADSAM 16 16 2, 3 PCLKB 2 ICLK S12AD
Fa

Table 4.1 List of I/O Registers (Address Order) (20 / 61)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
FunctionICLK ≥ PCLK ICLK < PCLK
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0008 A0ACh SCI5 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0ADh SCI5 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0AEh SCI5 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0AFh SCI5 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0AEh SCI5 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0B0h SCI5 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0B1h SCI5 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0B0h SCI5 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0B2h SCI5 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0C0h SCI6 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0C1h SCI6 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0C2h SCI6 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0C3h SCI6 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0C4h SCI6 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0C5h SCI6 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0C6h SMCI6 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0C7h SCI6 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0C8h SCI6 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0C9h SCI6 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0CAh SCI6 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0CBh SCI6 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0CCh SCI6 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

0008 A0CDh SCI6 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh, 
SCIi

Table 4.1 List of I/O Registers (Address Order) (28 / 61)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
FunctionICLK ≥ PCLK ICLK < PCLK
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0008 C0C1h PORT1 Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0C2h PORT2 Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0C3h PORT3 Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0C4h PORT4 Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0C5h PORT5 Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0C6h PORT6 Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0C7h PORT7 Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0C8h PORT8 Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0C9h PORT9 Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0CAh PORTA Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0CBh PORTB Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0CCh PORTC Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0CDh PORTD Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0CEh PORTE Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0CFh PORTF Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0D0h PORTG Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0D2h PORTJ Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0E0h PORT0 Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0E1h PORT1 Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0E2h PORT2 Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0E5h PORT5 Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0E7h PORT7 Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0E8h PORT8 Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0E9h PORT9 Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0EAh PORTA Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0EBh PORTB Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0ECh PORTC Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0EDh PORTD Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0EEh PORTE Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0F0h PORTG Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C0F2h PORTJ Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK I/O 
Ports

0008 C100h MPC CS Output Enable Register PFCSE 8 8 2, 3 PCLKB 2 ICLK MPC

Table 4.1 List of I/O Registers (Address Order) (38 / 61)

Address
Module 
Symbol Register Name
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0008 C152h MPC P22 Pin Function Control Register P22PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C153h MPC P23 Pin Function Control Register P23PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C154h MPC P24 Pin Function Control Register P24PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C155h MPC P25 Pin Function Control Register P25PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C156h MPC P26 Pin Function Control Register P26PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C157h MPC P27 Pin Function Control Register P27PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C158h MPC P30 Pin Function Control Register P30PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C159h MPC P31 Pin Function Control Register P31PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C15Ah MPC P32 Pin Function Control Register P32PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C15Bh MPC P33 Pin Function Control Register P33PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C15Ch MPC P34 Pin Function Control Register P34PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C160h MPC P40 Pin Function Control Register P40PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C161h MPC P41 Pin Function Control Register P41PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C162h MPC P42 Pin Function Control Register P42PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C163h MPC P43 Pin Function Control Register P43PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C164h MPC P44 Pin Function Control Register P44PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C165h MPC P45 Pin Function Control Register P45PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C166h MPC P46 Pin Function Control Register P46PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C167h MPC P47 Pin Function Control Register P47PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C168h MPC P50 Pin Function Control Register P50PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C169h MPC P51 Pin Function Control Register P51PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C16Ah MPC P52 Pin Function Control Register P52PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C16Ch MPC P54 Pin Function Control Register P54PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C16Dh MPC P55 Pin Function Control Register P55PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C16Eh MPC P56 Pin Function Control Register P56PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C16Fh MPC P57 Pin Function Control Register P57PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C176h MPC P66 Pin Function Control Register P66PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C177h MPC P67 Pin Function Control Register P67PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C179h MPC P71 Pin Function Control Register P71PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Ah MPC P72 Pin Function Control Register P72PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Bh MPC P73 Pin Function Control Register P73PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Ch MPC P74 Pin Function Control Register P74PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Dh MPC P75 Pin Function Control Register P75PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Eh MPC P76 Pin Function Control Register P76PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Fh MPC P77 Pin Function Control Register P77PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C180h MPC P80 Pin Function Control Register P80PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C181h MPC P81 Pin Function Control Register P81PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C182h MPC P82 Pin Function Control Register P82PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C183h MPC P83 Pin Function Control Register P83PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C184h MPC P84 Pin Function Control Register P84PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C185h MPC P85 Pin Function Control Register P85PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C186h MPC P86 Pin Function Control Register P86PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C187h MPC P87 Pin Function Control Register P87PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C188h MPC P90 Pin Function Control Register P90PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C189h MPC P91 Pin Function Control Register P91PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Ah MPC P92 Pin Function Control Register P92PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Bh MPC P93 Pin Function Control Register P93PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C190h MPC PA0 Pin Function Control Register PA0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C191h MPC PA1 Pin Function Control Register PA1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C192h MPC PA2 Pin Function Control Register PA2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

Table 4.1 List of I/O Registers (Address Order) (40 / 61)
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000A 0000h USB0 System Configuration Control Register SYSCFG 16 16 3, 4 PCLKB 2 ICLK USBb

000A 0004h USB0 System Configuration Status Register 0 SYSSTS0 16 16 9 PCLKB
or more

Rounded up to the 
nearest integer 

greater than 1 + 9 × 
(frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0008h USB0 Device State Control Register 0 DVSTCTR0 16 16 9 PCLKB
or more

Rounded up to the 
nearest integer 

greater than 1 + 9 × 
(frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0014h USB0 CFIFO Port Register CFIFO 16 8, 16 3, 4 PCLKB 2 ICLK USBb

000A 0018h USB0 D0FIFO Port Register D0FIFO 16 8, 16 3, 4 PCLKB 2 ICLK USBb

000A 001Ch USB0 D1FIFO Port Register D1FIFO 16 8, 16 3, 4 PCLKB 2 ICLK USBb

000A 0020h USB0 CFIFO Port Select Register CFIFOSEL 16 16 3, 4 PCLKB 2 ICLK USBb

000A 0022h USB0 CFIFO Port Control Register CFIFOCTR 16 16 3, 4 PCLKB 2 ICLK USBb

000A 0028h USB0 D0FIFO Port Select Register D0FIFOSEL 16 16 3, 4 PCLKB 2 ICLK USBb

000A 002Ah USB0 D0FIFO Port Control Register D0FIFOCTR 16 16 3, 4 PCLKB 2 ICLK USBb

000A 002Ch USB0 D1FIFO Port Select Register D1FIFOSEL 16 16 3, 4 PCLKB 2 ICLK USBb

000A 002Eh USB0 D1FIFO Port Control Register D1FIFOCTR 16 16 3, 4 PCLKB 2 ICLK USBb

000A 0030h USB0 Interrupt Enable Register 0 INTENB0 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0032h USB0 Interrupt Enable Register 1 INTENB1 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0036h USB0 BRDY Interrupt Enable Register BRDYENB 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0038h USB0 NRDY Interrupt Enable Register NRDYENB 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 003Ah USB0 BEMP Interrupt Enable Register BEMPENB 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 003Ch USB0 SOF Output Configuration Register SOFCFG 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0040h USB0 Interrupt Status Register 0 INTSTS0 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0042h USB0 Interrupt Status Register 1 INTSTS1 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0046h USB0 BRDY Interrupt Status Register BRDYSTS 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0048h USB0 NRDY Interrupt Status Register NRDYSTS 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 004Ah USB0 BEMP Interrupt Status Register BEMPSTS 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 004Ch USB0 Frame Number Register FRMNUM 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 004Eh USB0 Device State Change Register DVCHGR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0050h USB0 USB Address Register USBADDR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0054h USB0 USB Request Type Register USBREQ 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0056h USB0 USB Request Value Register USBVAL 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 0058h USB0 USB Request Index Register USBINDX 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb

000A 005Ah USB0 USB Request Length Register USBLENG 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*5

USBb
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000C 01F8h ETHER
C0

Multicast Address Frame Receive Counter Register MAFCR 32 32 13, 14 PCLKA 1 to 7 ICLK ETHER
C

000C 1200h MTU3 Timer Control Register TCR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1201h MTU4 Timer Control Register TCR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1202h MTU3 Timer Mode Register 1 TMDR1 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1203h MTU4 Timer Mode Register 1 TMDR1 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1204h MTU3 Timer I/O Control Register H TIORH 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1205h MTU3 Timer I/O Control Register L TIORL 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1206h MTU4 Timer I/O Control Register H TIORH 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1207h MTU4 Timer I/O Control Register L TIORL 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1208h MTU3 Timer Interrupt Enable Register TIER 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1209h MTU4 Timer Interrupt Enable Register TIER 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 120Ah MTU Timer Output Master Enable Register A TOERA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 120Dh MTU Timer Gate Control Register A TGCRA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 120Eh MTU Timer Output Control Register 1A TOCR1A 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 120Fh MTU Timer Output Control Register 2A TOCR2A 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1210h MTU3 Timer Counter TCNT 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1212h MTU4 Timer Counter TCNT 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1214h MTU Timer Cycle Data Register A TCDRA 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1216h MTU Timer Dead Time Data Register A TDDRA 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1218h MTU3 Timer General Register A TGRA 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 121Ah MTU3 Timer General Register B TGRB 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 121Ch MTU4 Timer General Register A TGRA 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 121Eh MTU4 Timer General Register B TGRB 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1220h MTU Timer Subcounter A TCNTSA 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1222h MTU Timer Cycle Buffer Register A TCBRA 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1224h MTU3 Timer General Register C TGRC 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1226h MTU3 Timer General Register D TGRD 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1228h MTU4 Timer General Register C TGRC 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 122Ah MTU4 Timer General Register D TGRD 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 122Ch MTU3 Timer Status Register TSR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 122Dh MTU4 Timer Status Register TSR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1230h MTU Timer Interrupt Skipping Set Register 1A TITCR1A 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1231h MTU Timer Interrupt Skipping Counter 1A TITCNT1A 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1232h MTU Timer Buffer Transfer Set Register A TBTERA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1234h MTU Timer Dead Time Enable Register A TDERA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1236h MTU Timer Output Level Buffer Register A TOLBRA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1238h MTU3 Timer Buffer Operation Transfer Mode Register TBTM 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1239h MTU4 Timer Buffer Operation Transfer Mode Register TBTM 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 123Ah MTU Timer Interrupt Skipping Mode Register A TITMRA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 123Bh MTU Timer Interrupt Skipping Set Register 2A TITCR2A 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 123Ch MTU Timer Interrupt Skipping Counter 2A TITCNT2A 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1240h MTU4 Timer A/D Converter Start Request Control Register TADCR 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1244h MTU4 Timer A/D Converter Start Request Cycle Set Register 
A

TADCORA 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1246h MTU4 Timer A/D Converter Start Request Cycle Set Register 
B

TADCORB 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1248h MTU4 Timer A/D Converter Start Request Cycle Set Buffer 
Register A

TADCOBRA 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 124Ah MTU4 Timer A/D Converter Start Request Cycle Set Buffer 
Register B

TADCOBRB 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 124Ch MTU3 Timer Control Register 2 TCR2 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a
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000C 124Dh MTU4 Timer Control Register 2 TCR2 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1260h MTU Timer Waveform Control Register A TWCRA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1270h MTU Timer Mode Register 2A TMDR2A 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1272h MTU3 Timer General Register E TGRE 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1274h MTU4 Timer General Register E TGRE 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1276h MTU4 Timer General Register F TGRF 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1280h MTU Timer Start Register A TSTRA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1281h MTU Timer Synchronous Register A TSYRA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1282h MTU Timer Counter Synchronous Start Register TCSYSTR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1284h MTU Timer Read/Write Enable Register A TRWERA 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1290h MTU0 Noise Filter Control Register 0 NFCR0 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1291h MTU1 Noise Filter Control Register 1 NFCR1 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1292h MTU2 Noise Filter Control Register 2 NFCR2 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1293h MTU3 Noise Filter Control Register 3 NFCR3 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1294h MTU4 Noise Filter Control Register 4 NFCR4 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1298h MTU8 Noise Filter Control Register 8 NFCR8 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1299h MTU0 Noise Filter Control Register C NFCRC 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1300h MTU0 Timer Control Register TCR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1301h MTU0 Timer Mode Register 1 TMDR1 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1302h MTU0 Timer I/O Control Register H TIORH 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1303h MTU0 Timer I/O Control Register L TIORL 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1304h MTU0 Timer Interrupt Enable Register TIER 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1306h MTU0 Timer Counter TCNT 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1308h MTU0 Timer General Register A TGRA 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 130Ah MTU0 Timer General Register B TGRB 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 130Ch MTU0 Timer General Register C TGRC 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 130Eh MTU0 Timer General Register D TGRD 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1320h MTU0 Timer General Register E TGRE 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1322h MTU0 Timer General Register F TGRF 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1324h MTU0 Timer Interrupt Enable Register 2 TIER2 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1326h MTU0 Timer Buffer Operation Transfer Mode Register TBTM 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1328h MTU0 Timer Control Register 2 TCR2 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1380h MTU1 Timer Control Register TCR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1381h MTU1 Timer Mode Register 1 TMDR1 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1382h MTU1 Timer I/O Control Register TIOR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1384h MTU1 Timer Interrupt Enable Register TIER 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1385h MTU1 Timer Status Register TSR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1386h MTU1 Timer Counter TCNT 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1388h MTU1 Timer General Register A TGRA 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 138Ah MTU1 Timer General Register B TGRB 16 16 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1390h MTU1 Timer Input Capture Control Register TICCR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1391h MTU1 Timer Mode Register 3 TMDR3 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1394h MTU1 Timer Control Register 2 TCR2 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 13A0h MTU1 Timer Longword Counter TCNTLW 32 32 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 13A4h MTU1 Timer Longword General Register TGRALW 32 32 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 13A8h MTU1 Timer Longword General Register TGRBLW 32 32 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1400h MTU2 Timer Control Register TCR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1401h MTU2 Timer Mode Register 1 TMDR1 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1402h MTU2 Timer I/O Control Register TIOR 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a

000C 1404h MTU2 Timer Interrupt Enable Register TIER 8 8 4, 5 PCLKA 1, 2 ICLK MTU3a
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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 5.13 Reset Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

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

Item Symbol Min. Typ. Max. Unit Test 
Conditions

RES# pulse 
width

Power-on tRESWP 1 — — ms Figure 5.1

Deep software standby mode tRESWD 0.6 — — ms Figure 5.2

Software standby mode, low-speed operating 
mode 2

tRESWS 0.3 — — ms

Programming or erasure of the code flash 
memory, or programming, erasure or blank 
checking of the data flash memory

tRESWF 200 — — μs

Other than above tRESW 200 — — μs

Waiting time after release from the RES# pin reset tRESWT 54 — 55 tLcyc Figure 5.1

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

tRESW2 100 — 108 tLcyc

VCC

RES#

Internal reset signal
(Low is valid)

tRESWP

tRESWT

RES#

Internal reset signal
(Low is valid)

tRESWD, tRESWS, tRESWF, tRESW

tRESWT
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Note 1. tPAcyc: PCLKA cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups. 

For the RSPI interface, the AC portion of the electrical characteristics is measured for each group.

Table 5.35 RSPI Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

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

Item Symbol Min.*1 Max.*1 Unit*1 Test 
Conditions*2

RSPI RSPCK clock cycle Master tSPcyc 2 4096 tPAcyc Figure 5.44

Slave 4 4096

RSPCK clock high pulse 
width

Master tSPCKWH (tSPcyc – tSPCKr 
– tSPCKf) / 2 – 3

— ns

Slave (tSPcyc – tSPCKr 
– tSPCKf) / 2

—

RSPCK clock low pulse 
width

Master tSPCKWL (tSPcyc – tSPCKr 
– tSPCKf) / 2 – 3

— ns

Slave (tSPcyc – tSPCKr 
– tSPCKf) / 2

—

RSPCK clock rise/fall time Output tSPCKr, 
tSPCKf

— 5 ns

Input — 1 μs

Data input setup time Master tSU 6 — ns Figure 5.45 to 
Figure 5.50Slave 8.3 —

Data input hold time Master PCLKA divi-
sion ratio set to 
1/2

tHF 0 — ns

PCLKA divi-
sion ratio set to 
a value other 
than 1/2

tH tPAcyc —

Slave 8.3 —

SSL setup time Master tLEAD 1 8 tSPcyc

Slave 6 — tPAcyc 

SSL hold time Master tLAG 1 8 tSPcyc

Slave 6 — tPAcyc 

Data output delay time Master tOD — 6.3 ns

Slave — 28

Data output hold time Master tOH 0 — ns

Slave 0 —

Successive transmission 
delay time

Master tTD tSPcyc + 2 × tPAcyc 8 × tSPcyc 
+ 2 × tPAcyc

ns

Slave 6 × tPAcyc —

MOSI and MISO 
rise/fall time

Output tDr, tDf — 5 ns

Input — 1 μs

SSL 
rise/fall time

Output tSSLr, 
tSSLf

— 5 ns

Input — 1 μs

Slave access time tSA — 2 × tPAcyc 
+ 28

ns Figure 5.49, 
Figure 5.50

Slave output release time tREL — 2 × tPAcyc 
+ 28

ns
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Figure 5.45 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKA Division Ratio Set to a Value Other 
Than 1/2) and Simple SPI Timing (Master, CKPH = 1)

Figure 5.46 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKA Division Ratio Set to 1/2)
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Figure 5.68 PDC AC Timing

Note 1. Parallel RGB888,666,565: Max. 27 MHz
Serial RGB888: Max. 30 MHz (4x speed) 

Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc) to indicate group membership appended to their names as groups.
For the GLCDC interface, the AC portion of the electrical characteristics is measured for each group.
If we use group “-A” and “-B” combination, “LCD data output Delay timing (tDD)” is Min = –5.0 ns, Max = 5.5 ns.

Figure 5.69 LCD_EXTCLK Clock Input Timing

Table 5.43 GLCDC Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions

LCD_EXTCLK Input clock frequency tEcyc — — 30*1 MHz Figure 5.69

LCD_EXTCLK Input clock Low pulse width tWL 0.45 — 0.55 tEcyc

LCD_EXTCLK Input clock High pulse width tWH 0.45 — 0.55

LCD_CLK Output clock frequency tLcyc — — 30*1 MHz Figure 5.70

LCD_CLK Output clock Low pulse width tLOL 0.4 — 0.6 tLcyc

LCD_CLK Output clock High pulse width tLOH 0.4 — 0.6 tLcyc

LCD data output Delay timing tDD –3.5*2 — 4*2 ns Figure 5.71

PIXCLK

VSYNC

HSYNC

PIXD7 to PIXD0

tSYNCS

tSYNCS

tPIXDS tPIXDH

tSYNCH

tSYNCH

1/2 Vcc VIH VIH

VIL VIL

tDcyc, tEcyc

tWH tWL

LCD_EXTCLK
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5.5 A/D Conversion Characteristics

Note: The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds 
during A/D conversion, values may not fall within the above ranges.

Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states 
is indicated.

Note 2. The value in parentheses indicates the sampling time.

Table 5.46 12-Bit A/D (Unit 0) Conversion Characteristics
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 V ≤ VREFH0 ≤ AVCC0, 

VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = 0 V, 
PCLKB = PCLKC = 1 MHz to 60 MHz, Ta = Topr

Item Min. Typ. Max. Unit Test Conditions

Resolution 8 — 12 Bit

Analog input capacitance — — 30 pF

Channel-dedicated 
sample-and-hold 
circuits in use
(AN000 to AN002)

Conversion time*1

(Operation at PCLK = 60 MHz)
Permissible signal source impedance 
(max.) = 1.0 kΩ

1.6
(0.4 + 0.25)

*2

— — μs • Sampling of channel-
dedicated sample-and-
hold circuits in 24 states

• Sampling in 15 states

Offset error — ±1.5 ±3.5 LSB AN000 to AN002 = 0.25 V

Full-scale error — ±1.5 ±3.5 LSB AN000 to AN002 = VREFH0 
– 0.25 V

Quantization error — ±0.5 — LSB

Absolute accuracy — ±3.0 ±5.5 LSB

DNL differential nonlinearity error — ±1.0 ±2.0 LSB

INL integral nonlinearity error — ±1.5 ±3.0 LSB

Holding characteristics of sample-and-
hold circuits

— — 20 μs

Dynamic range 0.25 — VREFH0 
– 0.25

V

Channel-dedicated 
sample-and-hold 
circuits not in use
(AN000 to AN007)

Conversion time*1

(Operation at PCLK = 60 MHz)
Permissible signal source impedance 
(max.) = 1.0 kΩ

0.48
 (0.267)*2

— — μs Sampling in 16 states

Offset error — ±1.0 ±2.5 LSB

Full-scale error — ±1.0 ±2.5 LSB

Quantization error — ±0.5 — LSB

Absolute accuracy — ±2.5 ±4.5 LSB

DNL differential nonlinearity error — ±0.5 ±1.5 LSB

INL integral nonlinearity error — ±1.0 ±2.5 LSB
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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 177-Pin TFLGA (PTLG0177KA-A)
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