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Datasheet Datasheet

MFRIMERET 20-MHZArm®Cortex®-M4RZ. =iX2-MBHIBIAIF. 640-KBSRAM. EIFLCDIZHIZE. 2DLESIE. 8

Leading performance 120-MHz Arm® Cortex®-M4 core, up to 2-MB code flash memory, 640-KB SRAM, Graphics LCD NTT M
B AIRERRE T, EHIEEE1588PTP. USB2.ORY LK MMACITHI2s

Controller, 2D Drawing Engine, Capacitive Touch Sensing Unit, Ethernet MAC Controller with IEEE 1588 PTP, USB 2.0

High-Speed, USB 2.0 Full-Speed, SDHI, Quad SPI, security and safety features, and advanced analog.

Features

m Arm Cortex-M4 Core with Floating Point Unit (FPU)
e Armv7E-M architecture with DSP instruction set
e Maximum operating frequency: 120 MHz

Support for 4-GB address space

On-chip debugging system: JTAG, SWD, and ETM

Boundary scan and Arm Memory Protection Unit (Arm MPU)

= Memory
e Up to 2-MB code flash memory (40 MHz zero wait states)
e 64-KB data flash memory (125,000 erase/write cycles)

Up to 640-KB SRAM

Flash Cache (FCACHE)

Memory Protection Units (MPU)

Memory Mirror Function (MMF)

e 128-bit unique ID

m Connectivity

Ethernet MAC Controller (ETHERC)

Ethernet DMA Controller (EDMAC)

Ethernet PTP Controller (EPTPC)

USB 2.0 High-Speed (USBHS) module

- On-chip transceiver with voltage regulator

- Compliant with USB Battery Charging Specification 1.2
USB 2.0 Full-Speed (USBFS) module

- On-chip transceiver with voltage regulator
Serial Communications Interface (SCI) with FIFO x 10
Serial Peripheral Interface (SPI) x 2

12C bus interface (IIC) x 3

Controller Area Network (CAN) x 2

Serial Sound Interface Enhanced (SSIE) x 2
SD/MMC Host Interface (SDHI) x 2

Quad Serial Peripheral Interface (QSPI)

IrDA interface

Sampling Rate Converter (SRC)

External address space

- 8-bit or 16-bit bus space is selectable per area
- SDRAM support

= Analog

e 12-bit A/D Converter (ADC12) with 3 sample-and-hold circuits
each x 2
12-bit D/A Converter (DAC12) x 2
High-Speed Analog Comparator (ACMPHS) x 6
Programmable Gain Amplifier (PGA) x 6
Temperature Sensor (TSN)

m Timers

o General PWM Timer 32-bit Enhanced High Resolution
(GPT32EH) x 4
General PWM Timer 32-bit Enhanced (GPT32E) x 4
General PWM Timer 32-bit (GPT32) x 6
Asynchronous General-Purpose Timer (AGT) x 2
Watchdog Timer (WDT)

m Safety

o Error Correction Code (ECC) in SRAM
SRAM parity error check
Flash area protection
ADC self-diagnosis function
Clock Frequency Accuracy Measurement Circuit (CAC)
Cyclic Redundancy Check (CRC) calculator
Data Operation Circuit (DOC)
Port Output Enable for GPT (POEG)
Independent Watchdog Timer IWDT)
GPIO readback level detection
Register write protection
Main oscillator stop detection
Illegal memory access

m System and Power Management

e Low power modes

e Realtime Clock (RTC) with calendar and VBATT support

e Event Link Controller (ELC)

e DMA Controller (DMAC) x 8

e Data Transfer Controller (DTC)

e Key Interrupt Function (KINT)

e Power-on reset

e Low Voltage Detection (LVD) with voltage settings
m Security and Encryption

o AES128/192/256

e 3DES/ARC4

e SHA1/SHA224/SHA256/MD5

e GHASH

e RSA/DSA/ECC

e True Random Number Generator (TRNG)

m Human Machine Interface (HMI)
e Graphics LCD Controller (GLCDC)
e JPEG codec
e 2D Drawing Engine (DRW)
e Capacitive Touch Sensing Unit (CTSU)
o Parallel Data Capture Unit (PDC)

m Multiple Clock Sources
e Main clock oscillator (MOSC) (8 to 24 MHz)
o Sub-clock oscillator (SOSC) (32.768 kHz)
e High-speed on-chip oscillator (HOCO) (16/18/20 MHz)
e Middle-speed on-chip oscillator (MOCO) (8 MHz)
e Low-speed on-chip oscillator (LOCO) (32.768 kHz)
e [WDT-dedicated on-chip oscillator (15 kHz)
e Clock trim function for HOCO/MOCO/LOCO
e Clock out support

m General-Purpose 1/0O Ports
e Up to 133 input/output pins
- Up to 9 CMOS input
- Up to 124 CMOS input/output
- Up to 21 input/output 5 V tolerant
- Up to 18 high current (20 mA)

m Operating Voltage
e VCC:2.7t03.6 V

m Operating Temperature and Packages

e Ta=-40°C to +85°C
- 176-pin BGA (13 mm x 13 mm, 0.8 mm pitch)
- 145-pin LGA (7 mm x 7 mm, 0.5 mm pitch)

e Ta=-40°C to +105°C
- 176-pin LQFP (24 mm x 24 mm, 0.5 mm pitch)
- 144-pin LQFP (20 mm x 20 mm, 0.5 mm pitch)
- 100-pin LQFP (14 mm x 14 mm, 0.5 mm pitch)
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- 176-pin LQFP (24 mm x 24 mm, 0.5 mm pitch)
- 144-pin LQFP (20 mm x 20 mm, 0.5 mm pitch)
- 100-pin LQFP (14 mm x 14 mm, 0.5 mm pitch)
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RA6M3 Group

1. Overview

1. Overview

The MCU integrates multiple series of software- and pin-compatible Arm®-based 32-bit cores that share the same set of

Renesas peripherals to facilitate design scalability and efficient platform-based product development.

The MCU in this series incorporates a high-performance Arm Cortex®-M4 core running up to 120 MHz, with the

following features:

e Up to 2-MB code flash memory

e 640-KB SRAM

e Graphics LCD Controller (GLCDC)

e 2D Drawing Engine (DRW)

e Capacitive Touch Sensing Unit (CTSU)
e Ethernet MAC Controller (ETHERC) with IEEE 1588 PTP, USBFS, USBHS, SD/MMC Host Interface
e Quad Serial Peripheral Interface (QSPI)

e Security and safety features

e Analog peripherals.

1.1 Function Outline

Table 1.1 Arm core

Feature

Functional description

Arm Cortex-M4 core

e Maximum operating frequency: up to 120 MHz
e Arm Cortex-M4 core:
- Revision: rOp1-01rel0
- ARMV7E-M architecture profile
- Single precision floating-point unit compliant with the ANSI/IEEE Std 754-2008.
e Arm Memory Protection Unit (Arm MPU):
- ARMv7 Protected Memory System Architecture
- 8 protect regions.
e SysTick timer:
- Driven by SYSTICCLK (LOCO) or ICLK.

Table 1.2 Memory

Feature

Functional description

Code flash memory

Maximum 2-MB code flash memory. See section 55, Flash Memory in User’s Manual.

Data flash memory

64-KB data flash memory. See section 55, Flash Memory in User’s Manual.

Memory Mirror Function (MMF)

The Memory Mirror Function (MMF) can be configured to mirror the target application image
load address in code flash memory to the application image link address in the 23-bit unused
memory space (memory mirror space addresses). Your application code is developed and
linked to run from this MMF destination address. The application code does not need to know
the load location where it is stored in code flash memory. See section 5, Memory Mirror
Function (MMF) in User’s Manual.

Option-setting memory

The option-setting memory determines the state of the MCU after a reset. See section 7,
Option-Setting Memory in User’s Manual.

SRAM On-chip high-speed SRAM with either parity-bit or Error Correction Code (ECC). The first
32 KB in SRAMO provides error correction capability using ECC. Parity check is performed for
other areas. See section 53, SRAM in User’s Manual.

Standby SRAM On-chip SRAM that can retain data in Deep Software Standby mode. See section 54, Standby

SRAM in User’s Manual.

1. Overview
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ZAVIPHIMCUB B —NMEITHMEREE120MHzZY S 4 BEArmCortex®-M4RZ, BB LT
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o 2D4ESIZE(DRW)
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o REMLRINGE
o 1EIIMZ,
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Table 1.1 B
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Table 1.2 Memory

Feature IhiEiHEA
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1. Overview

Table 1.3 System (1 of 2)

RA6M3 Group

1. Overview

Feature

Functional description

Operating modes

Two operating modes:
- Single-chip mode
- SCI or USB boot mode.
See section 3, Operating Modes in User’s Manual.

Table 1.3 R4 (10f2)

Resets

14 resets:

e RES pin reset

e Power-on reset

* Voltage monitor O reset

* Voltage monitor 1 reset

* Voltage monitor 2 reset

* Independent watchdog timer reset
e Watchdog timer reset

o Deep software standby reset

o SRAM parity error reset

e SRAM ECC error reset

e Bus master MPU error reset

o Bus slave MPU error reset

o Stack pointer error reset

o Software reset.

See section 6, Resets in User’'s Manual.

Low Voltage Detection (LVD)

The Low Voltage Detection (LVD) function monitors the voltage level input to the VCC pin, and
the detection level can be selected using a software program. See section 8, Low Voltage
Detection (LVD) in User’s Manual.

Feature IhsEiEA

BEEL TR BHEVIRERXSCRUSBEIER., 15
BEBAPFMRPREITIRER.

Resets 14RE{I: RESSIMIE( LHEM BE

WITER0EM MEKERISM BEER
g8 MUBIAENBREMG BIVAE
NEBEA RERHENENM SRAMZIER
WEIREN SRAMECCHIZREN S24&EM
PUTRIREN SEMBMPURIZRENT %
EHEBIREN DHENL. BESRRFRF
rEeT, EE,

Clocks

e Main clock oscillator (MOSC)

e Sub-clock oscillator (SOSC)

e High-speed on-chip oscillator (HOCO)

o Middle-speed on-chip oscillator (MOCO)

e Low-speed on-chip oscillator (LOCO)

e PLL frequency synthesizer

o |WDT-dedicated on-chip oscillator

e Clock out support.

See section 9, Clock Generation Circuit in User’s Manual.

R FEER2M(LVD)

REBEAN(LVD)TRE T AN BIVCCE I IR BIE R, H BT UUERRA IR SRR BT,
BEHAARFMRPEST, [EBEL(LVD,

Clock Frequency Accuracy
Measurement Circuit (CAC)

The Clock Frequency Accuracy Measurement Circuit (CAC) counts pulses of the clock to be
measured (measurement target clock) within the time generated by the clock to be used as a
measurement reference (measurement reference clock), and determines the accuracy
depending on whether the number of pulses is within the allowable range.

When measurement is complete or the number of pulses within the time generated by the
measurement reference clock is not within the allowable range, an interrupt request is
generated.

See section 10, Clock Frequency Accuracy Measurement Circuit (CAC) in User’s Manual.

Clocks

FEFHIRHEE (MOSC)  FRIHHRHER(SOSC)  SiEp LiRSHE8
(HOCO) HiEF EHRS%H28 (MOCO) fRIEF L#R5%85(LOCO) PL
LSRR Ea IWDTE A EiR%EE R, B55
BFRFMREET, HEMREER,

Interrupt Controller Unit (ICU)

The Interrupt Controller Unit (ICU) controls which event signals are linked to the NVIC/DTC
module and DMAC module. The ICU also controls NMI interrupts. See section 14, Interrupt
Controller Unit (ICU) in User’s Manual.

sﬁi@*ﬁﬁ%*ﬁgiﬂﬂﬁ BBEE(CAC

By epSmERAE N 8 IR (CAOEAENEE EMNIN T (WEBEENY) ERMNNENNENE
BoBtEh CNEEREYE) BBR#HITIHER, HRERGHPMEATTEEN. SNETTMEN
ESERMER RN~ NPT EATFERAR, BEPinER, B2RBRFRH
581073, BPHAERIEENEBIR(CAC,

Key Interrupt Function (KINT)

A key interrupt can be generated by setting the Key Return Mode Register (KRM) and inputting
a rising or falling edge to the key interrupt input pins. See section 21, Key Interrupt Function
(KINT) in User’s Manual.

FRERTIEIER S T (ICY)

T 88 82 T (ICU)IZ R LE B 5 S SEEZINVICDTCRIRFIDMACHE R, ICUIEIZRINMIF
. BB FMPE14T, PEEFISEITICU),

Low power modes

Power consumption can be reduced in multiple ways, such as by setting clock dividers,
controlling EBCLK output, controlling SDCLK output, stopping modules, selecting power
control mode in normal operation, and transitioning to low power modes. See section 11, Low
Power Modes in User’s Manual.

R RRTThEE(KINT)

BT IR ERRROR Y Z 7788 (KRM) F EIREE RTINS A EFRSTRE, pILIERIRE
R, REHAAPFRHPEE21T, REPERIIEEKINT,

Battery backup function

A battery backup function is provided for partial powering by a battery. The battery-powered
area includes the RTC, SOSC, backup memory, and switch between VCC and VBATT. See
section 12, Battery Backup Function in User’s Manual.

Register write protection

The register write protection function protects important registers from being overwritten
because of software errors. See section 13, Register Write Protection in User’s Manual.

Memory Protection Unit (MPU)

Four Memory Protection Units (MPUs) and a CPU stack pointer monitor function are provided
for memory protection. See section 16, Memory Protection Unit (MPU) in User’s Manual.

RIhFER BILUEE 2075 B ThAE, BIINIRBRYEhO4Mas, IEHIEBCLKIL ., ITHISDCLK M, F1E
1BIR, FEIEFREPEFBRITFEIEIUREREETHFEER. BEHAARFRTHNE T,
RIhFER R

R E N IhAE RIEBMENIIEE, RBEMEDHE, BHBXEEERTC, SOSC. &inEFfEasLkvCC
FVBATTZ BBV, BEHAF FMFIE 12T B ENINEE .

FEHRS5RIP BEESRSRIPMERRIFEEFERTRANGHERMEES. BFSUAFRFRPHE13

™, FEESRP.

MTERIF R IT(MPU)

M NTERIP R TIMPU)FI — P CPUMRIE T MEITThRE B FNFERIF. BEZRA R FMH
81671, REFRIFETIMPU).
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1. Overview

Table 1.3 System (2 of 2)

RA6M3 Group

1. Overview

Feature

Functional description

Watchdog Timer (WDT)

The Watchdog Timer (WDT) is a 14-bit down-counter that can be used to reset the MCU when
the counter underflows because the system has run out of control and is unable to refresh the
WDT. In addition, a non-maskable interrupt or interrupt can be generated by an underflow.

A refresh-permitted period can be set to refresh the counter and be used as the condition for
detecting when the system runs out of control. See section 27, Watchdog Timer (WDT) in
User’s Manual.

Independent Watchdog Timer (IWDT)

The Independent Watchdog Timer (IWDT) consists of a 14-bit down-counter that must be
serviced periodically to prevent counter underflow. It can be used to reset the MCU or to
generate a non-maskable interrupt or interrupt for a timer underflow. Because the timer
operates with an independent, dedicated clock source, it is particularly useful in returning the
MCU to a known state as a fail safe mechanism when the system runs out of control. The
IWDT can be triggered automatically on a reset, underflow, refresh error, or by a refresh of the
count value in the registers. See section 28, Independent Watchdog Timer (IWDT) in User’s
Manual.

Table 1.4 Event link

Feature

Functional description

Event Link Controller (ELC)

The Event Link Controller (ELC) uses the interrupt requests generated by various peripheral
modules as event signals to connect them to different modules, enabling direct interaction
between the modules without CPU intervention. See section 19, Event Link Controller (ELC)
in User’s Manual.

Table 1.5 Direct memory access

Feature

Functional description

Data Transfer Controller (DTC)

A Data Transfer Controller (DTC) module is provided for transferring data when activated by an
interrupt request. See section 18, Data Transfer Controller (DTC) in User’s Manual.

DMA Controller (DMAC)

An 8-channel DMA Controller (DMAC) module is provided for transferring data without the
CPU. When a DMA transfer request is generated, the DMAC transfers data stored at the
transfer source address to the transfer destination address. See section 17, DMA Controller
(DMAC) in User’s Manual.

Table 1.6 External bus interface

Feature

Functional description

External buses

e CS area (EXBIU): Connected to the external devices (external memory interface)
o SDRAM area (EXBIU): Connected to the SDRAM (external memory interface)
e QSPI area (EXBIUT2): Connected to the QSPI (external device interface).

Table 1.7 Timers (1 of 2)

Feature

Functional description

General PWM Timer (GPT)

The General PWM Timer (GPT) is a 32-bit timer with 14 channels. PWM waveforms can be
generated by controlling the up-counter, down-counter, or the up- and down-counter. In
addition, PWM waveforms can be generated for controlling brushless DC motors. The GPT
can also be used as a general-purpose timer. See section 23, General PWM Timer (GPT) in
User’s Manual.

Port Output Enable for GPT (POEG)

Use the Port Output Enable for GPT (POEG) function to place the General PWM Timer (GPT)
output pins in the output disable state. See section 22, Port Output Enable for GPT (POEG) in
User’s Manual.

Asynchronous General-Purpose
Timer (AGT)

The Asynchronous General-Purpose Timer (AGT) is a 16-bit timer that can be used for pulse
output, external pulse width or period measurement, and counting of external events.

This 16-bit timer consists of a reload register and a down-counter. The reload register and the
down-counter are allocated to the same address, and can be accessed with the AGT register.
See section 25, Asynchronous General-Purpose Timer (AGT). in User’s Manual.
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Table 1.4 JEThEEIE
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Feature
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Table 1.7 Timers (2 of 2)

RA6M3 Group

1. Overview

Feature

Functional description

Realtime Clock (RTC)

The Realtime Clock (RTC) has two counting modes, calendar count mode and binary count
mode, that are controlled by the register settings.

For calendar count mode, the RTC has a 100-year calendar from 2000 to 2099 and
automatically adjusts dates for leap years.

For binary count mode, the RTC counts seconds and retains the information as a serial value.
Binary count mode can be used for calendars other than the Gregorian (Western) calendar.
See section 26, Realtime Clock (RTC) in User’s Manual.

Table 1.8 Communication interfaces (1 of 2)

Feature

Functional description

Serial Communications Interface
(SCI)

The Serial Communications Interface (SCI) is configurable to five asynchronous and

synchronous serial interfaces:

e Asynchronous interfaces (UART and Asynchronous Communications Interface Adapter
(ACIA))

o 8-bit clock synchronous interface

e Simple IIC (master-only)

e Simple SPI

e Smart card interface.

The smart card interface complies with the ISO/IEC 7816-3 standard for electronic signals and

transmission protocol.

Each SCI has FIFO buffers to enable continuous and full-duplex communication, and the data

transfer speed can be configured independently using an on-chip baud rate generator.

See section 34, Serial Communications Interface (SCI) in User’s Manual.

IrDA interface

The IrDA interface sends and receives IrDA data communication waveforms in cooperation
with the SCI1 based on the IrDA (Infrared Data Association) standard 1.0. See section 35,
IrDA Interface in User’s Manual.

12C bus interface (IIC)

The 3-channel I2C bus interface (IIC) conforms with and provides a subset of the NXP 12C
(Inter-Integrated Circuit) bus interface functions. See section 36, 12C Bus Interface (IIC) in
User’s Manual.

Serial Peripheral Interface (SPI)

Two independent Serial Peripheral Interface (SPI) channels are capable of high-speed, full-
duplex synchronous serial communications with multiple processors and peripheral devices.
See section 38, Serial Peripheral Interface (SPI) in User’s Manual.

Serial Sound Interface Enhanced
(SSIE)

The Serial Sound Interface Enhanced (SSIE) peripheral provides functionality to interface with
digital audio devices for transmitting I2S 2ch, 4ch, 6¢h, 8ch, WS Continue/Monaural/TDM
audio data over a serial bus. The SSIE supports an audio clock frequency of up to 50 MHz,
and can be operated as a slave or master receiver, transmitter, or transceiver to suit various
applications. The SSIE includes 32-stage FIFO buffers in the receiver and transmitter, and
supports interrupts and DMA-driven data reception and transmission. See section 41, Serial
Sound Interface Enhanced (SSIE) in User’s Manual.

Quad Serial Peripheral Interface
(QSPI)

The Quad Serial Peripheral Interface (QSPI) is a memory controller for connecting a serial
ROM (nonvolatile memory such as a serial flash memory, serial EEPROM, or serial FERAM)
that has an SPI-compatible interface. See section 39, Quad Serial Peripheral Interface (QSPI)
in User’s Manual.

Controller Area Network (CAN)
module

The Controller Area Network (CAN) module provides functionality to receive and transmit data
using a message-based protocol between multiple slaves and masters in electromagnetically-
noisy applications.

The CAN module complies with the ISO 11898-1 (CAN 2.0A/CAN 2.0B) standard and supports
up to 32 mailboxes, which can be configured for transmission or reception in normal mailbox
and FIFO modes. Both standard (11-bit) and extended (29-bit) messaging formats are
supported. See section 37, Controller Area Network (CAN) Module in User’s Manual.

USB 2.0 Full-Speed (USBFS) module

The USB 2.0 Full-Speed (USBFS) module can operate as a host controller or device controller.
The module supports full-speed and low-speed (host controller only) transfer as defined in
Universal Serial Bus Specification 2.0. The module has an internal USB transceiver and
supports all of the transfer types defined in the Universal Serial Bus Specification 2.0.

The USB has buffer memory for data transfer, providing a maximum of 10 pipes. Pipes 1 to 9
can be assigned any endpoint number based on the peripheral devices used for
communication or based on your system. See section 32, USB 2.0 Full-Speed Module
(USBFS) in User’s Manual.
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Table 1.8 Communication interfaces (2 of 2)

Feature

Functional description

USB 2.0 High-Speed (USBHS)
module

The USB 2.0 High-Speed (USBHS) module can operate as a host controller or a device
controller. As a host controller, the USBHS supports high-speed transfer, full-speed transfer,
and low-speed transfer as defined in the Universal Serial Bus Specification 2.0. As a device
controller, the USBHS supports high-speed transfer and full-speed transfer as defined in the
Universal Serial Bus Specification 2.0. The USBHS has an internal USB transceiver and
supports all of the transfer types defined in the Universal Serial Bus Specification 2.0.

The USBHS has FIFO buffers for data transfer, providing a maximum of 10 pipes. Any
endpoint number can be assigned to pipes 1 to 9, based on the peripheral devices or your
system for communication. See section 33, USB 2.0 High-Speed Module (USBHS) in User’s
Manual.

Ethernet MAC with IEEE 1588 PTP
(ETHERC)

One-channel Ethernet MAC Controller (ETHERC) compliant with the Ethernet/IEEE802.3
Media Access Control (MAC) layer protocol. An ETHERC channel provides one channel of the
MAC layer interface, connecting the MCU to the physical layer LSI (PHY-LSI) that allows
transmission and reception of frames compliant with the Ethernet and IEEE802.3 standards.
The ETHERC is connected to the Ethernet DMA Controller (EDMAC) so data can be
transferred without using the CPU.

To handle timing and synchronization between devices, an on-chip Precision Time Protocol
(PTP) module for the Ethernet PTP Controller (EPTPC) applies the PTP defined in the IEEE
1588-2008 version 2.0 standard.

The EPTPC is composed of:

e Synchronization Frame Processing unit (SYNFPO)

o A Statistical Time Correction Algorithm unit (STCA).

Use the EPTPC in combination with the on-chip Ethernet MAC Controller (ETHERC) and the
DMA Controller for the PTP Ethernet Controller (PTPEDMAC). See section 29, Ethernet MAC
Controller (ETHERC) in User’s Manual.

SD/MMC Host Interface (SDHI)

The SDHI and MultiMediaCard (MMC) interface module provides the functionality required to
connect a variety of external memory cards to the MCU. The SDHI supports both 1-bit and 4-
bit buses for connecting memory cards that support SD, SDHC, and SDXC formats. When
developing host devices that are compliant with the SD Specifications, you must comply with
the SD Host/Ancillary Product License Agreement (SD HALA).

The MMC interface supports 1-bit, 4-bit, and 8-bit MMC buses that provide eMMC 4.51
(JEDEC Standard JESD 84-B451) device access. This interface also provides backward
compatibility and supports high-speed SDR transfer modes. See section 43, SD/MMC Host
Interface (SDHI) in User’s Manual.

Table 1.9 Analog

Feature

Functional description

12-bit A/D Converter (ADC12)

Up to two successive approximation 12-bit A/D Converters (ADC12) are provided. In unit 0, up
to 13 analog input channels are selectable. In unit 1, up to 11 analog input channels, the
temperature sensor output, and an internal reference voltage are selectable for conversion.
The A/D conversion accuracy is selectable from 12-bit, 10-bit, and 8-bit conversion, making it
possible to optimize the tradeoff between speed and resolution in generating a digital value.
See section 47, 12-Bit A/D Converter (ADC12) in User’s Manual.

12-bit D/A Converter (DAC12)

The 12-bit D/A Converter (DAC12) converts data and includes an output amplifier. See section
48, 12-Bit D/A Converter (DAC12) in User’s Manual.

Temperature Sensor (TSN)

The on-chip Temperature Sensor (TSN) determines and monitors the die temperature for
reliable operation of the device. The sensor outputs a voltage directly proportional to the die

temperature, and the relationship between the die temperature and the output voltage is linear.

The output voltage is provided to the ADC12 for conversion and can also be used by the end
application. See section 49, Temperature Sensor (TSN) in User’s Manual.

High-Speed Analog Comparator
(ACMPHS)

The High-Speed Analog Comparator (ACMPHS) compares a test voltage with a reference
voltage and provides a digital output based on the conversion result.

Both the test and reference voltages can be provided to the comparator from internal sources
such as the DAC12 output and internal reference voltage, and an external source with or
without an internal PGA.

Such flexibility is useful in applications that require go/no-go comparisons to be performed
between analog signals without necessarily requiring A/D conversion. See section 50, High-
Speed Analog Comparator (ACMPHS) in User’s Manual.
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Table 1.10 Human machine interfaces

RA6M3 Group

1. Overview

Feature

Functional description

Capacitive Touch Sensing Unit
(CTSV)

The Capacitive Touch Sensing Unit (CTSU) measures the electrostatic capacitance of the
touch sensor. Changes in the electrostatic capacitance are determined by software, which
enables the CTSU to detect whether a finger is in contact with the touch sensor. The electrode
surface of the touch sensor is usually enclosed with an electrical insulator so that fingers do
not come into direct contact with the electrodes. See section 51, Capacitive Touch Sensing
Unit (CTSU) in User’s Manual.

Table 1.11 Graphics

Feature

Functional description

Graphics LCD Controller (GLCDC)

The Graphics LCD Controller (GLCDC) provides multiple functions and supports various data

formats and panels. Key GLCDC features include:

e GPX bus master function for accessing graphics data

e Superimposition of three planes (single-color background plane, graphic 1-plane, and
graphic 2-plane)

* Support for many types of 32-bit or 16-bit per pixel graphics data and 8-bit, 4-bit, or 1-bit LUT
data format

» Digital interface signal output supporting a video image size of WVGA or greater.

See section 58, Graphics LCD Controller (GLCDC) in User’s Manual.

2D Drawing Engine (DRW)

The 2D Drawing Engine (DRW) provides flexible functions that can support almost any object
geometry rather than being bound to only a few specific geometries such as lines, triangles, or
circles. The edges of every object can be independently blurred or antialiased.

Rasterization is executed at one pixel per clock on the bounding box of the object from left to
right and top to bottom. The DRW can also raster from bottom to top to optimize the
performance in certain cases. In addition, optimization methods are available to avoid
rasterization of many empty pixels of the bounding box.

The distances to the edges of the object are calculated by a set of edge equations for every
pixel of the bounding box. These edge equations can be combined to describe the entire
object.

If a pixel is inside the object, it is selected for rendering. If it is outside, it is discarded. If it is on
the edge, an alpha value can be chosen proportional to the distance of the pixel to the nearest
edge for antialiasing.

Every pixel that is selected for rendering can be textured. The resulting aRGB quadruple can
be modified by a general raster operation approach independently for each of the four
channels. The aRGB quadruples can then be blended with one of the multiple blend modes of
the DRW.

The DRW provides two inputs (texture read and framebuffer read), and one output
(framebuffer write).

The internal color format is always aRGB (8888). The color formats from the inputs are
converted to the internal format on read and a conversion back is made on write.

See section 56, 2D Drawing Engine (DRW) in User’s Manual.

JPEG codec

The JPEG incorporates a JPEG codec that conforms to the JPEG baseline compression and
decompression standard. This provides high-speed compression of image data and high-
speed decoding of JPEG data. See section 57, JPEG Codec (JPEG) in User’s Manual.

Parallel Data Capture (PDC) unit

One Parallel Data Capture (PDC) unit is provided for communicating with external I/O devices,
including image sensors, and transferring parallel data, such as an image output from the
external I/O device through the DTC or DMAC to the on-chip SRAM and external address
spaces (the CS and SDRAM areas). See section 44, Parallel Data Capture Unit (PDC) in
User’s Manual.

Table 1.12 Data processing (1

of 2)

Feature

Functional description

Cyclic Redundancy Check (CRC)
calculator

The Cyclic Redundancy Check (CRC) calculator generates CRC codes to detect errors in the
data. The bit order of CRC calculation results can be switched for LSB-first or MSB-first
communication. Additionally, various CRC-generating polynomials are available. The snoop
function allows monitoring reads from and writes to specific addresses. This function is useful
in applications that require CRC code to be generated automatically in certain events, such as
monitoring writes to the serial transmit buffer and reads from the serial receive buffer. See
section 40, Cyclic Redundancy Check (CRC) Calculator in User’s Manual.
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Table 1.12  Data processing (2 of 2) Table 1.12  BUBRIE (222)
Feature Functional description Feature IhgEEA
Data Operation Circuit (DOC) The Data Operation Circuit (DOC) compares, adds, and subtracts 16-bit data. See section 52, HIBIZE R (DOC) BIBTE B (DOQ)NH 1 6 IR ITLL IR, IUEMBIE, WE52T,
Data Operation Circuit (DOC) in User’s Manual. AR FMHmEIEIR/ERE(DOC),
Sampling Rate Converter (SRC) The Sampling Rate Converter (SRC) converts the sampling rate of data produced by various SREFERFEHRER(SRC) %Téﬁ‘%5@?%%(5&@)%?%%%1%&%265%& (BIWMA. MP3FIAAC) F=EMEIRRIRIFR, X551
audio decoders, such as the WMA, MP3, and AAC. Both 16-bit stereo and monaural data are U AEMBRELHIE, BEHAPFMTREAT, REFERLILIZ(SRO,
supported. See section 42, Sampling Rate Converter (SRC) in User’s Manual.

Table 1.13 Security Table 1.13 Security
Feature Functional description Feature IhHEREA
Secure Crypto Engine 7 (SCE7) o Security algorithms: REMNE5|%7(SCE?) e Security algorithms:
- Symmetric algorithms: AES, 3DES, and ARC4 STREIE: AES. 3DES%DARC‘§3FXTJW%‘?£: RSA
- Asymmetric algorithms: RSA, DSA, and ECC.  DSAMIECC,  Hfth3z#5IhAE:
o Other support features:
- TRNG (True Random Number Generator) TRNG (ELREHLEE Ms) ﬂiﬁfﬁiﬁi: SHA1. SHA224. SHA256. GH
- Hash-value generation: SHA1, SHA224, SHA256, GHASH, and MD5 ASHMIMD5128{iM—ID, FZ AR FMHPHEICT, REMESIES
- 128-bit unique ID. CE7)o
See section 46, Secure Cryptographic Engine (SCE7) in User’s Manual.
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1.2 Block Diagram 12 EE
Figure 1.1 shows a block diagram of the MCU superset, some individual devices within the group have a subset of the EN1ERTMCUBEMIEE, ZAPHN—LRMISEREBINRNFE,
features.
Memory Bus Arm Cortex-M4 System Memory Bus Arm Cortex-M4 System
2 MB code flash External | DSP | | FPU | | POR/LVD | Clocks 2MBREBINTE External | DSP | | FPU | | POR/LVD | Clocks
MOSC/SOSC MOSC/SOSC
64 KB data flash csc 64KBERIBINTE csC
T - ] -
H/M/L) OCO H/M/L) OCO
640 KB SRAM SDRAM 640 KB SRAM SDRAM
| NVIC | | NvIC | -
8 KB Standby | VPU | | Mode control | PLL/USBPLL | 8 KB Standby | VPU | | Rl | | PLL/USBPLL |
SRAM SRAM
| System timer | | RFTETEE |
| Power control | CAC | | IhE | | CAC |
DMA | Test and DBG interface | DMA | XA DBGHEO |
| ICU | Battery backup | ICU | | ZFREM |
DTC DTC
Register write HFERTRIP
DMAC x 8 | KINT | | protection DMAC x 8 KINT [
Timers Communication interfaces Human machine interfaces Timers BifEO AR ®E
SCIx 10 | QsPI | | USBHS | | CTSU | Graphics SCIx 10 | QsPI | | USBHS | | CTSU | Graphics
GPT32EH x 4 GPT32EH x 4
GPT32E x 4 DA X 1 GLCDC GPT32E x 4 IDA X 1 GLCDC
GPT32x6 ETHERC GPT32x6 ETHERC
| lCx3 | | SDHIx2 | | with IEEE 1588 DRW | lCx3 | | SDHIx2 | | with IEEE 1588 DRW
AGT x 2 | SPIx 2 | | CAN x 2 | JPEG codec AGT x 2 | SPIx 2 | | CAN x 2 | PEGHERERISE
| SSIE x 2 | | USBFS | PDC | SSIE x 2 | | USBFS | PDC
WDT/IWDT WDT/IWDT
Event link Data processing Analog SEThEEE BB Analog
ELC ADC12 with ELC ADC12 with
| CRC | | SRC | | DOA x TSN CRC SRC DOA x TSN
Security DOC | DAC12 | | ACMPHS x 6 | Security DOC | DAC12 | | ACMPHS x 6 |
SCE7 SCE7
Figure 1.1 Block diagram Figure 1.1 EE
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1.3 Part Numbering 1.3 SR
—l__ Production identification code —l__ HErF=iR515
Terminal material (Pb-free) mFAE (TH)
A: Sn (Tin) only A: Sn (Tin) only
C: Others C: Others
Packaging BEAA. REPMEELR. HEEEHH.
#A: Tray/Individual resale R ARIFENIElwww.renesas.comis T ##
#B: Tray/Full carton AR AR S
#H: Tape and reel
Please check the www.renesas.com website for
detailed orderable part number.
Package type BELR
BG: BGA 176 pins EGL:()E}361A7167§6|E£|‘]?§&EC
FC: LQFP 176 pins : o
. LQFP1445|BIFP: L
FB: LQFP 144 pins Q%P]OO%lEEI]LK: LG
FP: LQFP 100 pins A1455|
LK: LGA 145 pins
Quality Grade BRE%ER
Operating temperature TERE2: -40°CE
2:-40Ct085C 85°C3: -40°CZE105
3:-40'Ct0105C °C
Code flash memory size RIBAFERN
F:1MB F:1MB
H: 2 MB H: 2 MB
Feature set Ihge
Group number A=
Series name RYIZFR
RA family HRRET 4
Flash memory A7
Renesas microcontroller Renesas microcontroller
Figure 1.2 Part numbering scheme Figure 1.2 SHRSAHE
Table 1.14 Product list Table 1.14 FmylE
Operating TERRE
Product part number Package code Code flash | Data flash | SRAM temperature Eaiits aEKE KBAE BIBNTE SRAM
R7FA6M3AH2CBG PLBG0176GE-A 2 MB 64 KB 640 KB -40 to +85°C R7FA6M3AH2CBG PLBG0176GE-A 2 MB 64 KB 640 KB -40 to +85°C
R7FA6M3AH3CFC PLQP0176KB-A -40 to +105°C R7FA6M3AH3CFC PLQP0176KB-A -40 to +105°C
R7FA6M3AH2CLK PTLGO145KA-A -40 to +85°C R7FA6M3AH2CLK PTLGO145KA-A -40 to +85°C
R7FA6M3AH3CFB PLQP0144KA-B -40 to +105°C R7FA6M3AH3CFB PLQP0144KA-B -40 to +105°C
R7FA6M3AH3CFP PLQP0100KB-B -40 to +105°C R7FA6M3AH3CFP PLQP0100KB-B -40 to +105°C
R7FA6M3AF2CBG PLBG0176GE-A 1 MB -40 to +85°C R7FA6M3AF2CBG PLBG0176GE-A 1 MB -40 to +85°C
R7FA6M3AF3CFC PLQP0176KB-A -40 to +105°C R7FA6M3AF3CFC PLQP0176KB-A -40 to +105°C
R7FA6M3AF2CLK PTLGO145KA-A -40 to +85°C R7FA6M3AF2CLK PTLGO145KA-A -40 to +85°C
R7FA6M3AF3CFB PLQP0144KA-B -40 to +105°C R7FA6M3AF3CFB PLQP0144KA-B -40 to +105°C
R7FA6M3AF3CFP PLQP0100KB-B -40 to +105°C R7FA6M3AF3CFP PLQP0100KB-B -40 to +105°C
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1.4  Function Comparison 1.4  THEELEER
Table 1.15 Functional comparison Table 1.15 IheELLER
Part numbers S
R7FA6M3AH2CBG/ R7FA6M3AH3CFC/ R7FA6M3AH2CLK/ R7FA6M3AH3CFB/ R7FA6M3AH3CFP/ R7FA6M3AH2CBG/ R7FA6M3AH3CFC/ R7FA6M3AH2CLK/ R7FA6M3AH3CFB/ R7FA6M3AH3CFP/
Function R7FAG6M3AF2CBG R7FA6M3AF3CFC R7FA6M3AF2CLK R7FA6M3AF3CFB R7FA6M3AF3CFP Function R7FA6M3AF2CBG R7FA6M3AF3CFC R7FA6M3AF2CLK R7FA6M3AF3CFB R7FA6M3AF3CFP
Pin count 176 176 145 144 100 K 176 176 145 144 100
Package BGA LQFP LGA LQFP LQFP Package BGA LQFP LGA LQFP LQFP
Code flash memory 2/1 MB HEBIRF 2/1 MB
Data flash memory 64 KB BIRRE 64 KB
SRAM 640 KB SRAM 640 KB
Parity 608 KB Parity 608 KB
ECC 32 KB ECC 32 KB
Standby SRAM 8 KB Standby SRAM 8 KB
System CPU clock 120 MHz System RRIIBENH 120 MHz
Backup 512B EHINEF 512B
registers =88
ICU Yes ICU Yes
KINT 8 KINT 8
Event link ELC Yes JEThHERE ELC Yes
DMA DTC Yes DMA DTC Yes
DMAC 8 DMAC 8
BUS External bus 16-bit bus 8-bit bus BUS SMEB R LR 16-bit bus 8-bit bus
SDRAM Yes No SDRAM Yes No
Timers GPT32EH 4 4 4 4 4 Timers GPT32EH 4 4 4 4 4
GPT32E 4 4 4 4 4 GPT32E 4 4 4 4 4
GPT32 6 6 6 6 5 GPT32 6 6 6 6 5
AGT 2 2 2 2 2 AGT 2 2 2 2 2
RTC Yes RTC Yes
WDT/IWDT Yes WDT/IWDT Yes
Communication SCI 10 Communication SCI 10
lic 3 | 2 lic 3 | 2
SPI 2 SPI 2
SSIE 2 | 1 SSIE 2 | 1
QSPI 1 QSPI 1
SDHI 2 SDHI 2
CAN 2 CAN 2
USBFS Yes USBFS Yes
USBHS Yes | No USBHS Yes | No
ETHERC 1 ETHERC 1
Analog ADC12 24 | 22 19 Analog ADC12 24 | 22 19
DAC12 2 DAC12 2
ACMPHS 6 ACMPHS 6
TSN Yes TSN Yes
HMI CTSU 13 18 12 HMI CTSU 13 18 12
Graphics | GLCDC RGB888 Graphics | GLCDC RGB888
DRW Yes DRW Yes
JPEG Yes JPEG Yes
PDC Yes PDC Yes
Data processing | CRC Yes BB 12 CRC Yes
DOC Yes DOC Yes
SRC Yes SRC Yes
Security SCE7 Security SCE7
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1.5 Pin Functions
Table 1.16 Pin functions (1 of 5)
Function Signal /10 Description
Power supply VCC Input Digital voltage supply pin. This is used as the digital power supply for the
respective modules and internal voltage regulator, and used to monitor the
voltage of the POR/LVD. Connect to the system power supply. Connect to
VSS through a 0.1-yF smoothing capacitor close to each VCC pin.
VCLO - Connect to VSS through a 0.1-pyF smoothing capacitor close to each VCL
VCL - pin. Stabilize the internal power supply.
VSS Input Ground pin. Connect to the system power supply (0 V).
VBATT Input Backup power pin
Clock XTAL Output Pins for a crystal resonator. An external clock signal can be input through the
EXTAL Input EXTAL pin.
XCIN Input Input/output pins for the sub-clock oscillator. Connect a crystal resonator
XCOUT Output between XCOUT and XCIN.
EBCLK Output Outputs the external bus clock for external devices
SDCLK Output Outputs the SDRAM-dedicated clock
CLKOUT Output Clock output pin
Operating mode MD Input Pin for setting the operating mode. The signal level on this pin must not be
control changed during operation mode transition on release from the reset state.
System control RES Input Reset signal input pin. The MCU enters the reset state when this signal goes
low.
CAC CACREF Input Measurement reference clock input pin
Interrupt NMI Input Non-maskable interrupt request pin
IRQO to IRQ15 Input Maskable interrupt request pins
KINT KRO0O to KRO7 Input A key interrupt can be generated by inputting a falling edge to the key
interrupt input pins
On-chip emulator | TMS 110 On-chip emulator or boundary scan pins
TDI Input
TCK Input
TDO Output
TCLK Output This pin outputs the clock for synchronization with the trace data
TDATAO to TDATA3 Output Trace data output
SWDIO I/0 Serial wire debug data input/output pin
SWCLK Input Serial wire clock pin
SWO Output Serial wire trace output pin
External bus RD Output Strobe signal indicating that reading from the external bus interface space is
interface in progress, active low
WR Output Strobe signal indicating that writing to the external bus interface space is in
progress, in 1-write strobe mode, active low
WRO to WR1 Output Strobe signals indicating that either group of data bus pins (D07 to DOO or
D15 to D08) is valid in writing to the external bus interface space, in byte
strobe mode, active low
BCO to BC1 Output Strobe signals indicating that either group of data bus pins (D07 to DOO or
D15 to D08) is valid in access to the external bus interface space, in 1-write
strobe mode, active low
ALE Output Address latch signal when address/data multiplexed bus is selected
WAIT Input Input pin for wait request signals in access to the external space, active low
CS0 to CS7 Output Select signals for CS areas, active low
AO00 to A23 Output Address bus
D00 to D15 I/0 Data bus
A00/D00 to A15/D15 | 1/O Address/data multiplexed bus

1.5 5IiThEE

Table 1.16  SI#IZhEE(10f5)
Function Signal /10 Description
BBIR vCC Input HFBEBRSIM. XAESMIRMNABRESRNRFBIR, HATE
EPORLVDHIREE, EZIIRGBR, @I FEEENVCCSIRIAN0. uFFER
BAREZIIVSS,
VCLO - BIEEEVCLEIIN0. 1 pFE BB A RERETIVSS. BEANSBIR.
VCL -
VSS Input BHS I, EEINRFABIREOV).
VBATT Input EFRABIRSIH
Clock XTAL Output SRIRIEIREEAIS M, SMERBYERE S BT LUBT A
EXTAL Input EXTAL pin.
XCIN Input B BhiRH2B AN L 5B, FEXCOUTHIXCINZ [EliEiE—1 R IR
XCOUT Output °
EBCLK Output JI5MEB % & e M BB S R B
SDCLK Output MY SDRAME FEBY £
CLKOUT Output B EiaI L 5 | B
BERIITH MD Input ATIRERERINSIH,. EMNEMRSERNIREENERERAE, 5
BHILS I ERES BT,
ARG H RES Input SMUESRNSIM, HZESTHEN, MCURANELRS.
CAC CACREF Input MESE B FHNG I
Interrupt NMI Input ol Rk P RTiER S|
IRQO to IRQ15 Input B Rk P RTIE K5 B
KINT KROO to KRO7 Input BT MR R TR 5 | Bl N T BA ] LU= S iR R i
On-chip emulator | TMS I/0 R ARSI FEES M
TDI Input
TCK Input
TDO Output
TCLK Output %5 |l 5 IRER SRR 2 B9 B £
TDATAO to TDATA3 | Output RERIER S
SWDIO 1’0 BTN BB RN L 5
SWCLK Input BT
SWO Output BT L 5| F
%‘%B%éﬂ% RD Output BTRETRMIMBELBEOTENZANERES, HBETER
WR Output Strobels SHERIEES NIME R &IEOTE, E1-writestrobet®XT, &
BTEEN
WRO to WR1 Output TBESERT—ABIESL5|H (D07FID003KD15EID08) EE NIME
BEEOTEANER, EFHABERT, KBFEEX
BCO to BC1 Output TBESEnE—AEIRR45IM (DO7ED00sK
g;é%DOS) EHEMSBEFEOTENER, E1-writelBBERXT, KB
ALE Output EEMIEEGES A S LRI BiEES
WAIT Input BFirESMB=ERNEFIERESHRASIH, EBFEER
CSO0 to CS7 Output CSKIHMIEIFES, RBTFEX
AO0O to A23 Output b2 i | 5
D00 to D15 1/0 HIBRL
A00/D00 to A15/D15 | 1/O Address/data multiplexed bus
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Table 1.16 Pin functions (2 of 5)
Function Signal 110 Description
SDRAM interface | CKE Output SDRAM clock enable signal
SDCS Output SDRAM chip select signal, active low
RAS Output SDRAM low address strobe signal, active low
CAS Output SDRAM column address strobe signal, active low
WE Output SDRAM write enable signal, active low
DQMO Output SDRAM 1/O data mask enable signal for DQO07 to DQOO
DQM1 Output SDRAM |/O data mask enable signal for DQ15 to DQ08
AO00 to A15 Output Address bus
DQOO0 to DQ15 110 Data bus
GPT GTETRGA, Input External trigger input pins
GTETRGB,
GTETRGC,
GTETRGD
GTIOCOA to I/0 Input capture, output compare, or PWM output pins
GTIOC13A,
GTIOCOB to
GTIOC13B
GTIU Input Hall sensor input pin U
GTIV Input Hall sensor input pin V
GTIW Input Hall sensor input pin W
GTOUUP Output 3-phase PWM output for BLDC motor control (positive U phase)
GTOULO Output 3-phase PWM output for BLDC motor control (negative U phase)
GTOVUP Output 3-phase PWM output for BLDC motor control (positive V phase)
GTOVLO Output 3-phase PWM output for BLDC motor control (negative V phase)
GTOWUP Output 3-phase PWM output for BLDC motor control (positive W phase)
GTOWLO Output 3-phase PWM output for BLDC motor control (negative W phase)
AGT AGTEEO, AGTEE1 Input External event input enable signals
AGTIOO0, AGTIO1 110 External event input and pulse output pins
AGTOO0, AGTO1 Output Pulse output pins
AGTOAO, AGTOA1 Output Output compare match A output pins
AGTOBO, AGTOB1 Output Output compare match B output pins
RTC RTCOUT Output Output pin for 1-Hz or 64-Hz clock
RTCICO to RTCIC2 Input Time capture event input pins
SCI SCKO to SCK9 I/0 Input/output pins for the clock (clock synchronous mode)
RXDO0 to RXD9 Input Input pins for received data (asynchronous mode/clock synchronous mode)
TXDO to TXD9 Output Output pins for transmitted data (asynchronous mode/clock synchronous
mode)
CTSO_RTSO0 to I/0 Input/output pins for controlling the start of transmission and reception
CTS9_RTS9 (asynchronous mode/clock synchronous mode), active low
SCLO to SCL9 110 Input/output pins for the 12C clock (simple 1IC mode)
SDAO to SDA9 1/0 Input/output pins for the 12C data (simple 1IC mode)
SCKO to SCK9 I/0 Input/output pins for the clock (simple SPI mode)
MISOO0 to MISO9 110 Input/output pins for slave transmission of data (simple SPI mode)
MOSIO to MOSI9 1/0 Input/output pins for master transmission of data (simple SPI mode)
SS0 to SS9 Input Chip-select input pins (simple SPI mode), active low
|[e3 SCLO to SCL2 110 Input/output pins for the clock
SDAO to SDA2 1/0 Input/output pins for data
SSIE SSIBCKO I/0 SSIE serial bit clock pins
SSIBCK1
SSILRCKO/SSIFS0 110 LR clock/frame synchronization pins
SSILRCK1/SSIFS1
SSITXDO Output Serial data output pins
SSIRXDO Input Serial data input pins
SSIDATA1 110 Serial data input/output pins
AUDIO_CLK Input External clock pin for audio (input oversampling clock)
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Table 1.16 3|RIThEE (24, H51)
Function Signal /10 Description
SDRAM interface | CKE Output SDRAMETHEREE =
SDCS Output SDRAMFIE(ES, REBTFEN
RAS Output SDRAM{EMHIEIEBE S, REBFEX
CAS Output SDRAMZIHEEEIE S, REBFEX
WE Output SDRAMEfEEEE S, REBFEX
DQMO Output DQO7ZIDQOOKISDRAMIOSUE R FHES S
DQM1 Output DQ15ZDQO8HISDRAMIOHUIE R EHES S
A00 to A15 Output ik B4
DQOO to DQ15 I/0 BIERE
GPT GTETRGA, Input HMNER AR SN B
GTETRGB,
GTETRGC,
GTETRGD
GTIOCOA to I/0 BAFIE. BELLREPWMEL S
GTIOC13A,
GTIOCOB to
GTIOC13B
GTIU Input ERERBMASIRHU
GTIV Input EIRE RISV
GTIW Input ERERIMNSIBIW
GTOUUP Output FTBLDCENEFIFI3EPWMEEH (IEUR)
GTOULO Output B FBLDCEMIZHIAIEPWMEAL (F1UE)
GTOVUP Output A FBLDCEMNZFIN3BPWMEEHE (IEViR)
GTOVLO Output FTBLDCENEFIFIEPWMEH (faViR)
GTOWUP Output A FBLDCEMIZHIM3MEPWMEIE (IEWHE)
GTOWLO Output FBFBLDCEMIEFIFIEPWMEEE (FaWAE)
AGT AGTEEO, AGTEET1 Input INBEHRNEREES
AGTIOO0, AGTIO1 I/0 SMNERE RS N AN Ao S | B
AGTOO0, AGTO1 Output BRoHEai 5 | B
AGTOAO, AGTOA1 | Output Wit LK IT AR A S B
AGTOBO, AGTOB1 | Output W L R T AR B S | B
RTC RTCOUT Output BT 1HzB64HzBT 5P A48 5| BT
RTCICO to RTCIC2 | Input B BB B AN | B
SCl SCKO to SCK9 110 N NG EIGEZ )
RXDO to RXD9 Input BUEEIENRNSIH (BLEXNHRSELR)
TXDO to TXD9 Output FRSIENRES I (RPEXNHESER)
CTSO_RTSO to 110 BANRHS AT ZNZERNTTER (BPEXNFESER) ,
CTS9_RTS9 REEFHH
SCLO to SCL9 110 RCE SRR NI S (FERnciE=)
SDAO to SDA9 I/0 RCEIBHMMNE LS (FRICiE=)
SCKO to SCK9 I/0 BN S (R SPIER)
MISOO to MISO9 110 BF M EREGERNRNG LS (FRSPHE)
MOSIO to MOSI9 110 RANRHS AT EHIBEEE (ERSPHER)
SS0 to SS9 Input FE@mNG I (BE2SPHER) , REBFEX
Inc SCLO to SCL2 I/0 BEETEEPNCRE L
SDAO to SDA2 I/0 B RN L]
SSIE SSIBCKO I/0 SSIEERFT{UATER 5 | B
SSIBCK1
SSILRCKO/SSIFSO | 110 LRES £ [5) 25 5 i
SSILRCK1/SSIFS1
SSITXDO Output BITHIREH SR
SSIRXDO Input BITHUBMNS R
SSIDATA1 I/0 BITHIRIMN R SR
AUDIO_CLK Input SN EET DN BT )
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Table 1.16 Pin functions (3 of 5)
Function Signal 110 Description
SPI RSPCKA, RSPCKB 1/0 Clock input/output pin
MOSIA, MOSIB 1/0 Input or output pins for data output from the master
MISOA, MISOB 1/0 Input or output pins for data output from the slave
SSLAO, SSLBO 1/0 Input or output pin for slave selection
SSLA1 to SSLAS, Output Output pins for slave selection
SSLB1 to SSLB3
QSPI QSPCLK Output QSPI clock output pin
QSSL Output QSPI slave output pin
QIO0 to QIO3 110 Data0 to Data3
CAN CRXO0, CRX1 Input Receive data
CTXO0, CTX1 Output Transmit data
USBFS VCC_USB Input Power supply pins
VSS_USB Input Ground pins
USB_DP I/0 D+ 1/O pin of the USB on-chip transceiver. Connect this pin to the D+ pin of
the USB bus
USB_DM I/0 D- I/O pin of the USB on-chip transceiver. Connect this pin to the D- pin of
the USB bus
USB_VBUS Input USB cable connection monitor pin. Connect this pin to VBUS of the USB
bus. The VBUS pin status (connected or disconnected) can be detected
when the USB module is operating as a function controller.
USB_EXICEN Output Low-power control signal for external power supply (OTG) chip
USB_VBUSEN Output VBUS (5 V) supply enable signal for external power supply chip
USB_OVRCURA, Input Connect the external overcurrent detection signals to these pins. Connect
USB_OVRCURB the VBUS comparator signals to these pins when the OTG power supply
chip is connected.
USB_ID Input Connect the MicroAB connector ID input signal to this pin during operation in
OTG mode
USBHS VCC_USBHS Input Power supply pin
VSS1_USBHS Input Ground pin
VSS2_USBHS Input Ground pin
AVCC_USBHS Input Analog power supply pin for the USBHS
AVSS_USBHS Input Analog ground pin for the USBHS. Must be shorted to the PVSS_USBHS
pin
PVSS_USBHS Input PLL circuit ground pin for the USBHS. Must be shorted to the AVYSS_USBHS
pin
USBHS_RREF I/O USBHS reference current source pin. Connect this pin to the AVSS_USBHS
pin through a 2.2-kQ resistor (£1%)
USBHS_DP I/0 USB bus D+ data pin
USBHS_DM 110 USB bus D- data pin
USBHS_EXICEN Output Connect this pin to the OTG power supply IC
USBHS_ID Input Connect this pin to the OTG power supply IC
USBHS_VBUSEN Output VBUS power enable signal for USB
USBHS_OVRCURA, | Input Overcurrent pin for USB
USBHS_OVRCURB
USBHS_VBUS Input USB cable connection monitor input pin
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Table 1.16  SIEITHEE(30f5)
Function Signal 110 Description
SPI RSPCKA, RSPCKB 1/0 BY ERAm N 5 | B
MOSIA, MOSIB 110 BT M ENE L EIE M5 R
MISOA, MISOB I/0 MANEIB S B NS 5 R
SSLAO, SSLBO 110 MBIEIZ RIS NS 6 L 5 R
SSLA1 to SSLA3, Output MANIEZE RIS 5| B
SSLB1 to SSLB3
QSPI QSPCLK Output QSPIBY $hiaIH 5 | Bl
QSSL Output QSPIMAN a1 5| B
QIOO0 to QIO3 I/0 Data0 to Data3
CAN CRX0, CRX1 Input ZU R
CTXO0, CTX1 Output RIEIE
USBFS VCC_USB Input EBIRS| R
VSS_USB Input ZH5|F
USB_DP 110 USBR £ R 288ID+IO5 R, 151L5|AIEERIUSB R LAID+5 | H
USB_DM /0 USBF EHR K 2HIDIOS Bl B BLEZEEIUSBRZ&HIDpin
USB_VBUS Input USBER4RIERE IS asS M, J& LS| MERESIUSBE L AMIVBUS, HUSBIER
YERTHREIEHISRIEITEY, AILUQMIVBUSSIBIRES (EiESEFA)
USB_EXICEN Output RFSMERERIR(0OTG) S A BRINFEIEHIE S
USB_VBUSEN Output VBUS(5V) RoMEB RIS BB REE S
USB_OVRCURA, Input WINPT B RA NS S BRI S B, EIROTGEIRSHEY, FVBUSEE
USB_OVRCURB RS SERZIIXLES M,
USB_ID Input TEIRTEHREIRE MicroABIE 12 28 IDIN 15 S & 2L 5 | B
OTG mode
USBHS VCC_USBHS Input ERE
VSS1_USBHS Input 5| R
VSS2_USBHS Input B3
AVCC_USBHS Input USBHSHIAEINEB B B
AVSS_USBHS Input USBHSHI#E IR IS B, WAE3EEIPVSS_USBHSS |
PVSS_USBHS Input USBHSHOPLL B B&IE I3 [, 4 A iR I EIAVSS_USBHS3
USBHS_RREF I/0 gaggfﬂ?ﬂ?%%iﬁfi}ﬁﬁlﬂiﬂo B —N2.2-kQEBA(  1%) R LS ZEEEIAVSS_US
USBHS_DP /0 USBEZED+EIES
USBHS_DM I/O USB&Z & Ddatas | il
USBHS_EXICEN Output B EEZSIOTGERRIC
USBHS_ID Input BB HERERIOTGERIRIC
USBHS_VBUSEN Output USBRYVBUSERRTFHEE S
USBHS_OVRCURA, | Input USBIT B
USBHS_OVRCURB
USBHS_VBUS Input USB&iE iz B et NS
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Table 1.16  Pin functions (4 of 5) Table 1.16 5| §IThEE (40f5)
Function Signal 110 Description Function Signal 110 Description
ETHERC REF50CKO0 Input 50-MHz reference clock. This pin inputs reference signal for ETHERC REF50CKO0 Input S50MHzBE B8, %5 IR ARMIER TR EZKRNFINES
transmission/reception timing in RMII mode. =5,
RMII0_CRS_DV Input Indicates carrier detection signals and valid receive data on RMII0_RXD1 RMII0_CRS_DV Input TERMINE T THERRMIIO_RXD1FIRMIIO_RXDO_E BRGNS S F18 %1%
and RMIIO_RXDO in RMII mode WEE
RMIIO_TXDO, Output 2-bit transmit data in RMII mode RMIIO_TXDO, Output RMIHE R TR i & X 33
RMIIO_TXD1 RMIIO_TXD1
RMII0_RXDO, Input 2-bit receive data in RMII mode RMII0_RXDO, Input RMIHE R TRV 2 (i3 I EL 3R
RMIIO_RXD1 RMII0_RXD1
RMIIO_TXD_EN Output Output pin for data transmit enable signal in RMII mode RMIIO_TXD_EN Output RMIKER T HIR R X EREE SRV L 5B
RMIIO_RX_ER Input Indicates an error occurred during reception of data in RMII mode RMIIO_RX_ER Input FRRERMINET TSR L £ 1R
ETO_CRS Input Carrier detection/data reception enable signal ETO_CRS Input HIEKMEIRE R EREES
ETO_RX_DV Input Indicates valid receive data on ETO_ERXD3 to ETO_ERXDO ETO_RX_DV Input $8/RETO_ERXD3EJETO_ERXDO L BB R W ¥ iR
ETO_EXOUT Output General-purpose external output pin ETO_EXOUT Output WERSMERRI L S B
ETO_LINKSTA Input Input link status from the PHY-LSI ETO_LINKSTA Input MPHY-LSIHIN B EEARTS
ETO_ETXDO to Output 4 bits of MIl transmit data ETO_ETXDO to Output AL MIEIERIE
ETO_ETXD3 ETO_ETXD3
ETO_ERXDO to Input 4 bits of Mll receive data ETO_ERXDO to Input ARIMIEE I ER IR
ETO_ERXD3 ETO_ERXD3
ETO_TX_EN Output Transmit enable signal. Functions as signal indicating that transmit data is ETO_TX_EN Output RIEEREE S, BFIBRTEETO_ETXD3EIETO_ETXDO LR HiEIEE E& LT
ready on ETO_ETXD3 to ETO_ETXDO HiES
ETO_TX_ER Output Transmit error pin. Functions as signal notifying the PHY_LSI of an error ETO_TX_ER Output KIXFBIRSIH, 1ERESBRPHY_LSHE I 2RI EHEIR
during transmission
ETO_RX_ER Input Receive error pin. Functions as signal to recognize an error during reception ETO_RX_ER Input BWEIRS M, EREBCIREPREIRGIBIRNGES
ETO_TX_CLK Input Transmit clock pin. This pin inputs reference signal for output timing from ETO_TX_CLK Input KIEETHE(H, ZSIHMASEESHATM
ETO_TX_EN, ETO_ETXD3 to ETO_ETXDO, and ETO_TX_ER ETO_TX_EN. ETO_ETXD3ZIETO_ETXDOFETO_TX_ER
ETO_RX_CLK Input Receive clock pin. This pin inputs reference signal for input timing to ETO_RX_CLK Input BT, ZSIMMmANRTRANFENEEZES
ETO_RX_DV, ETO_ERXD3 to ETO_ERXDO, and ETO_RX_ER ETO_RX_DV. ETO_ERXD3ZEIETO_ERXDOFIETO_RX_ER
ETO_COL Input Input collision detection signal ETO_COL Input WMARERNES
ETO_WOL Output Receive Magic packets ETO_WOL Output BWEARE
ETO_MDC Output Output reference clock signal for information transfer through ET0_MDIO. ETO_MDC Output BIETO_MDIOKIE AT E RN SENMES.
ETO_MDIO 110 Input or output bidirectional signal for exchange of management data with ETO_MDIO I/0 AT ERHIENBARBEWNAES
PHY-LSI PHY-LSI
SDHI SDOCLK, SD1CLK Output SD clock output pins SDHI SDOCLK, SD1CLK Output SDEYFhEa L 5| fH
SDOCMD, SD1CMD | I/O Command output pin and response input signal pins SDOCMD, SD1CMD | I/O LRI S A MR A N5 S 5| Fl
SDODATO to I/0 SD and MMC data bus pins SDODATO to I/0 SDHIMMCEUIR 245 | B
SDODAT7, SDODAT7,
SD1DATO to SD1DATO to
SD1DAT7 SD1DAT7
SDOCD, SD1CD Input SD card detection pins SDOCD, SD1CD Input SO S| B
SDOWP, SD1WP Input SD write-protect signals SDOWP, SD1WP Input SD write-protect signals
Analog power AVCCO Input Analog voltage supply pin. This is used as the analog power supply for the R R AVCCO Input B BEBIRSIM, XAES MIRIRINER, i%5IMRHSVCCSIH
supply respective modules. Supply this pin with the same voltage as the VCC pin. HEEAYEE.
AVSS0 Input Analog ground pin. This is used as the analog ground for the respective AVSS0 Input RS, XAES MERMEMNM, %5 HIRESVSSSIMER
modules. Supply this pin with the same voltage as the VSS pin. RIERIE.
VREFHO Input Analog reference voltage supply pin for the ADC12 (unit 0). Connect this pin VREFHO Input ADC12 (87t0) HEINSZBERIRSIH, HYARERADCI2 (B0) MA
to VCC when not using the ADC12 (unit 0) and sample-and-hold circuit for NOOOZIANOO2BYRAFERIFEBEREY, UL 5IMIEREIVCC,
ANO0O0O to ANOO2.
VREFLO Input Analog reference ground pin for the ADC12. Connect this pin to VSS when VREFLO Input ADC12BIRINSE 5|, RERAADCI2 (87t0) FIANOOOZEANOO2H]
not using the ADC12 (unit 0) and sample-and-hold circuit for ANOOO to REERIFBEA, BUSIMEZRIVSS
ANO002
VREFH Input Analog reference voltage supply pin for the ADC12 (unit 1) and D/A VREFH Input ADC12 (2751) FIDARIEINSE IR IR
Converter. Connect this pin to VCC when not using the ADC12 (unit 1), iRE2, FAEAADCI2 (BB751) « ANTOOZEAN1028YRIF(RIFEB IR
sample-and-hold circuit for AN100 to AN102, and D/A Converter. DARRIREREY, RLLSIMIEREIVCC,
VREFL Input Analog reference ground pin for the ADC12 and D/A Converter. Connect this VREFL Input ADC12HIDAR% IR B HVARINS F 15 | i, RERADCI2 (88781) « AN100
pin to VSS when not using the ADC12 (unit 1), sample-and-hold circuit for ZEANTO2BRAIFRIFEHEADAR AT, KFLLSIMIEREIVSS,
AN100 to AN102, and D/A Converter.
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Table 1.16 Pin functions (5 of 5)
Function Signal 110 Description
ADC12 ANOO0O to ANOO7, Input Input pins for the analog signals to be processed by the ADC12
ANO016 to AN020
AN100 to AN103, Input
AN105 to AN107,
AN116 to AN119
ADTRGO Input Input pins for the external trigger signals that start the A/D conversion
ADTRG1 Input
PGAVSS000/PGAVS | Input Differential input pins
S100
DAC12 DAO, DA1 Output Output pins for the analog signals processed by the D/A converter
ACMPHS VCOUT Output Comparator output pin
IVREFO to IVREF3 Input Reference voltage input pins for comparator
IVCMPO to IVCMP2 | Input Analog voltage input pins for comparator
CTSU TS00 to TS17 Input Capacitive touch detection pins (touch pins)
TSCAP - Secondary power supply pin for the touch driver
1/0 ports P000 to PO07 Input General-purpose input pins
P008 to P010, I/0 General-purpose input/output pins
P014, PO15
P100 to P115 110 General-purpose input/output pins
P200 Input General-purpose input pin
P201 to P214 1/0 General-purpose input/output pins
P300 to P315 110 General-purpose input/output pins
P400 to P415 1/0 General-purpose input/output pins
P500 to P508, I/0 General-purpose input/output pins
P511 to P513
P600 to P615 1/0 General-purpose input/output pins
P700 to P713 1/0 General-purpose input/output pins
P800 to P806 110 General-purpose input/output pins
P900, P901, I/0 General-purpose input/output pins
P905 to P908
PA0O, PAO1, I/0 General-purpose input/output pins
PA0O8 to PA10
PB00, PBO1 110 General-purpose input/output pins
GLCDC LCD_DATA23 to Output Data output pins for panel
LCD_DATA00
LCD_TCONS to Output Output pins for panel timing adjustment
LCD_TCONO
LCD_CLK Output Panel clock output pin
LCD_EXTCLK Input Panel clock source input pin
PDC PIXCLK Input Image transfer clock pin
VSYNC Input Vertical synchronization signal pin
HSYNC Input Horizontal synchronization signal pin
PIXDO to PIXD7 Input 8-bit image data pins
PCKO Output Qutput pin for dot clock
R0O1DS0358EJ0110 Rev.1.10 ;{EN ESNS Page 17 of 116
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Table 1.16 3|RIThEE (54hAI51)

Function Signal 110 Description

ADC12 ANO000 to ANO0O7, Input ADC1 2 EERIARINGE S BV 5| R
ANO016 to AN020
AN100 to AN103, Input
AN105 to AN107,
AN116 to AN119
ADTRGO Input AT EADFRII NP R ES RIS F
ADTRG1 Input
PGAVSS000/PGAVS | Input EDBNSIH
S100

DAC12 DAO, DA1 Output DA 23 AL IBAVIRINE S Ok 5| f

ACMPHS VCOUT Output Ebik 2R a5 | R
IVREFO to IVREF3 Input LbIRSEBIS EBERASIH
IVCMPO to IVCMP2 | Input L AR 2R VAR EB R SN 5 | B

CTSU TS00 to TS17 Input EBATARER NS (RIS IH)
TSCAP - bR IR nh 28 A FEBH ER IR 5 | B

1/O ports P0O0O to PO0O7 Input BRI
P008 to PO10, I/0 General-purpose input/output pins
P014, PO15
P100 to P115 110 General-purpose input/output pins
P200 Input BRI
P201 to P214 I/O General-purpose input/output pins
P300 to P315 I/0 General-purpose input/output pins
P400 to P415 I/0 General-purpose input/output pins
P500 to P508, I/0 General-purpose input/output pins
P511 to P513
P600 to P615 I/0 General-purpose input/output pins
P700 to P713 I/O General-purpose input/output pins
P800 to P806 I/0 General-purpose input/output pins
P900, P901, I/0 General-purpose input/output pins
P905 to P908
PA0O, PAO1, I/0 General-purpose input/output pins
PA08 to PA10
PB00, PBO1 I/0 General-purpose input/output pins

GLCDC LCD_DATA23 to Output EAR KB SR H 5 | B
LCD_DATA00
LCD_TCON3 to Output RATERNFEZNELS] R
LCD_TCONO
LCD_CLK Output EAR B Ehia L 5 | B
LCD_EXTCLK Input E R BT BRI 5 | R

PDC PIXCLK Input S ENEE
VSYNC Input FEHRDSES5IM
HSYNC Input KERFIES5IH
PIXDO to PIXD7 Input SHIEMGEIES |
PCKO Output SETEREY5R 5 | R
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1.6  Pin Assignments 16  SIHISE
Figure 1.3 to Figure 1.7 show the pin assignments. 13ZEN7ER 752 EC.
R7FA6M3XX2CBG R7FA6M3XX2CBG
A B C D E F G H J K L M N P R A B (03 D E F G H J K L M N P R
15 P407 P409 P411 P414 P708 USSGS* S\Slgﬁé /EF’X2'|1§L XCIN VCLO P707 P703 P700 P405 P401 15 15 P407 P409 P411 P414 P708 Usg,:;:S* S\S/g:g /E':)(Z'IliL XCIN VCLO P707 P703 P700 P405 P401 15
14| USB_DP | USB_DM P410 P412 P415 US[B)ES— S\Slgﬁé /?(?A:i XCOUT | VBATT P706 P701 P406 P402 P512 14 14 | USB_DP |USB_DM P410 P412 P415 US[E)!ES_ G\S/Sﬁé /)P(ik?_ XCOUT | VBATT P706 P701 P406 P402 P512 14
13 P204 VL?SCB_ \l/_JSSSB_ P408 P413 LYSCB?'TS USE:E* Ggggé VSS PBO1 P704 P404 P400 P511 P805 13 13 P204 VL?SCB_ \(JSSSB_ P408 P413 l)/SCB(iTS Ugg:g* Ggggé VSS PBO1 P704 P404 P400 P511 P805 13
12 P313 P202 P207 P206 P205 L\J/SSI‘]@ Djlssgf{_s VvCC PB00 P705 P702 P403 P513 P806 P000 12 12 P313 P202 P207 P206 P205 JS;:@ Djlssgﬁ_s VCC PB00 P705 P702 P403 P513 P806 P000 12
11 P900 P315 P314 P203 VCC P001 P004 P002 1 11 P900 P315 P314 P203 VCC P001 P004 P002 11
10 P214 P211 P901 VSS VSS P006 P008 P005 10 10 P214 P211 P901 VSS VSS P006 P008 P005 10
9 P210 P209 RES vCcC P009 AVSS0O | VREFLO | VREFHO | 9 9 P210 P209 RES vCcC P009 AVSSO | VREFLO | VREFHO | 9
8 P208 P201/MD P200 P908 PO10 AVCCO | VREFL | VREFH | 8 8 P208 P201/MD P200 P908 PO10 AVCCO | VREFL | VREFH | 8
7 P906 P905 P312 P907 VCC VSS PO15 P014 7 7 P906 P905 P312 P907 VCC VSS PO15 P014 7
6 P310 P309 P307 P311 P007 P507 P505 P508 6 6 P310 P309 P307 P311 P007 P507 P505 P508 6
5 P308 P305 VSS VCC P003 P503 P504 P506 5 5 P308 P305 VSS VCC P003 P503 P504 P506 5
4 P306 P304 sggeg&K P111 VSS P613 PA09 PAOO P607 vCcC VSS VSS VCC P501 P502 4 4 P306 P304 Sg?,sglﬁ(K P111 VSS P613 PA09 PA0OO P607 VCC VSS VSS VCC P501 P502 4
3 P303 P302 P;%S/E;I'II\AS P110/TDI VvCC P610 VCC VSS P604 P603 P105 P102 P800 P804 P500 3 3 P303 P302 P13(\)/s/[-)r|gs P110/TDI VvCC P610 VCC VSS P604 P603 P105 P102 P800 P804 P500 3
2 P301 P112 P114 P608 P611 P614 PA10 PAO1 P605 P601 P107 P104 P101 P802 P803 2 2 P301 P112 P114 P608 P611 P614 PA10 PAO1 P605 P601 P107 P104 P101 P802 P803 2
1 |P109/TDO| P113 P115 P609 P612 P615 PA0O8 VCL P606 P602 P600 P106 P103 P100 P801 1 1 |P109/TDO| P113 P115 P609 P612 P615 PA08 VCL P606 P602 P600 P106 P103 P100 P801 1
A B C D E F G H J K L M N P R A B C D E F G H J K L M N P R
Figure 1.3 Pin assignment for 176-pin BGA (top view) Figure 1.3 1763|HIBGARISIHIS EE (THIRE)
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VSS 139 82[] P304
P500 [J140 81[] P305
P501 Q141 80 [ P306
P502 142 79[ P307
P503 [J143 78] P308
P504 [J144 773 P309
P505 [J145 76| P310
P506 [J146 753 P311
P507 [J147 74 P312
P508 [J148 73 P905
VCC 149 720 P906
VSS [J150 7130 P907
P015 151 70 P908
P014 Q152 69 [ P200
VREFL 153 68[] P201/MD
VREFH D154 R?FA6M3XX3CFC 67D RES
AVCCO [J155 66 P208
AVSSO0 156 65[] P209
VREFLO 157 64 P210
VREFHO 158 63[J P211
P010 159 62[1] P214
P009 [J160 61[J VCC
P008 161 60[] VSS
P007 162 59 P901
P006 [J163 58] P900
P005 164 571 P315
P004 [J165 56 P314
P003 [J166 551 P313
P002 167 54 P202
P001 168 53] P203
P000 169 52[] P204
VSS 170 51 P205
VCC 171 50[] P206
P806 172 49 P207
P805 173 48[ VCC_USB
P513 [J174 O 47[0 USB_DP
P512 Q175 46[] USB_DM
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Figure 1.4 Pin assignment for 176-pin LQFP (top view)
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R7FA6M3XX2CLK

A B c D E F G H J K L M N
13| Pao7 | Paos | Patz | Pros | pri1 [ vec | P22 | xomw | vowo | Proz | Paos | Pacz | Paco
12|use_om [usBop | Pato | Pata | P71o | vss | P23 | xcour | vearr | prot | Paos | Pst1 | vee
1| YOS | VSS- | pao7 | Patt | pats | P71z | Pros | Proa | Pros | Pass | Paot | Ps1z | ves
10| P20s | P2os | Poos | Paos | Pa13 | Proo | 713 | Proo | Paos | Poos | Pooo | Pooz | Poot
9| P2os | P313 | Poo2 | vss poo4 | Poos | Poos | Poos
8| p21a | P211 | P200 | wec Poos | Avsso | VREFLO | VREFHD
7| p210 | P20o | Res | P30 poo7 | Avcco | VREFL | VREFH
6| P28 [P2otmp| P32 | P3os psos | Psos | Po1s | Pot4
5| psoo | Pat1 | Paos | P30 | nc pso3 | psoa | vss | vec
4| psor | P3os | Paosa |Proorroo| P114 | Peos | Peoa | Peoo | P1os | psoo | Pso2 | Psot | psos
3| vss | vec | psot | P11z | P11s | peto | peta | Peos | o7 | Ptos | P1oa | vss | vec
2| paoz [FRONTCK] P11 | vec | peoo | pet2 | vss | peos | peot | vcc | Psoo | Pto1 | Psot
1 TS prrormoi [ p113 | vss | pett | pets | vec | voL | peoz | vss | P13 | Pioz | Pi0o

A B c D E F G H J K L M N

Figure 1.5

Pin assignment for 145-pin LGA (top view)

R7FA6M3XX2CLK

A B c D E F G H J K L M N
13| pao7 | Paos | Parz | Pros | pri1 [ vec | P22 | xon | vowo | Proz | Paos | Paoz | Paco
12|use_om [useop | Pato | Pata | P71o | vss | P23 | xcour | vearr | prot | Paos | Pst1 | vee
1| VES | VeS| pao7 | Patt | pats | P71z | Pros | Proa | Pros | Pass | Paot | Ps1z | vss
10| P20s | P2os | Poos | Paos | Pa13 | Proo | P71z | Proo | Paos | Poos | Pooo | Poo2 | Poot
o| P23 | P313 | P20z | vss poo4 | Poos | Poos | Poos
8| P21a | P211 | P200 | wec Po0s | Avsso | VREFLO | VREFHO
7| p210 | P20o | Res | P30 poo7 | Avcco | VREFL | VREFH
6| P28 [P20otmp| P32 | P3os psos | Psos | Po1s | Pot4
5| psoo | P31t | paos | P303 | nc pso3 | psoa | vss | vec
4| psor | P3os | Paos |Proorroo| P114 | Peos | Peosa | Peoo | P1os | Psoo | Pso2 | Psot | psos
3| vss | vec | 3ot | P11z | P15 | peto | peta | Peos | pioz | P1os | P1oa | vss | vee
2| paoz [FRONTCK] P11 | vec | peos | ez | vss | peos | peot | vcc | Psoo | Ptot | Psor
1S prrormoi [ p113 | vss | pett | pets | vec | vor | peoz | vss | P13 | Pioz | Pi0o

A B c D E F G H J K L M N

©
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Figure 1.5

RO1DS0358EJ0110 Rev.1.10

Dec 25, 2020

RENESAS

Page 20 of 116
Dec 25, 2020

R0O1DS0358EJ0110 Rev.1.10

RENESAS



1. Overview

RA6M3 Group

1. Overview

RA6M3 Group

X
-
o
=
2 @
5 a haosh
m123 4567890120W ® oo~ < 3234567U,D_D_U_
S 00 QVNWS O 000 c- 00N OSsr-- 0NN 0000 Qoo y
DO OO®OND OO HHDOHHM OO NN Jd NN DO ANNAANNNONDDON
foaAda>3aondadaoadaadadaacrancaanc>3aaacaacaan >DD>
OO0N00O000O00000O0000000000O0000O0O0O0O0O00O00O00O000O00O0000nN
O_n_>>m\m_>_._.\wovmn2n TRBB8E88IBSBBBEBBIBBISBBSILIITLLITILITITLIS Nomn_movn_
odaleold vz ge [ 80vd
1aLolid s ve [ 60vd
Liid oL ee[ 0lvd
Zhid Q4 e Livd
€lid 8 e[ civd
viid 6L oe[J€Lvd
Slid [os 6z [ vivd
00N '8 8z [ Slvd
S 1z [ 802d
809d [Js& 9z [ 604d
609d []+8 m sz[]0bd
0i9d []se L vz[ L
119d [Jos C ez 2Lld
zi9d e 2 zz[€lid
€L9d Jss » 1z [ 00N
¥19d [Jes X oz [ v.LXx3arzled
D0A Jos o™ o [J VIX/EL2d
SSA s S e [ SSA
10N [Jes [Te) 21 [0 LNO2X
509d [Jes A 91 [0 NIOX
¥09d [Jv6 L st [J 010N
£09d [Je6 N v [ LLvaa
209d o6 h'd ¢l [ S02d
109d [Jz6 z1 [ v0.d
009d [Js6 11 [3¢€o0sd
00A [Jes o1 [J 20.d
SSA oot 6[3 t0.d
L0ld Jiov 83 00.d
90Ld [Jeor 2 3 90vd
Sold [Jeo 9 A sovd
¥0ld [Jvol s[3 vovd
€0ld [Jsor v [ €ovd
20ld oot ¢ [ zovd
10ld ot O z[3 1ovd
00lLd [JsoL 1 [3 oovd
B2 - ¥ 2ILer2RIJLILELEIIIRBBSSIIIBBYEHEIB3ILT LT
ooy UgyguUuUguyg
2588858388888 3332885883385:888%¢
88C%555555550W00EEW%FWOOOOOOOOOOWCSS
Qo > faadoaaaa > flyygSs>uUpgoaaoaoaacaaaa >aa
SS 2y
> >
X
-
o
=
2 o
% o ®aosd
M123 4567890120W ® »o~ < 3234567U,D_D_U_
S 00 QVNWS O 00 0O c- 00N S-S o000 Qoo n
HDHOHODHO0ONDOHO®OHO®OHOO®O OO AVNLUHIJTNNNO N AIVIANANIANO NNV
foaAda>3aondaAdaoadaadadaacrancaanc>3aaaacaan >DD>
OO0O00O000O00O00O0O00O00O000O000O000O000O0N00O0OaAna0ONQA
OIaMS/SNL/E0Ld _Hﬂn TR3IS8E8EI BB HEIZIIBILSZTILILFTLLTIIIS T womn_novn_
odleold vz ge [ 80vd
1aLolid s ve [ 60vd
bid os ee[J oLvd
Zhid O e Livd
€lid & e[ 2ivd
viid []6L oe[J€Lvd
Slid [os 6z [ vivd
00N '8 8z [ Slvd
ssA O 1z [ 802d
809d [Js& 9z [ 602d
609d []v8 m sz[]0bLd
0i9d []se L vz[LLd
119d [Jos C sz 2Lid
z19d e o™ e[ elid
€19d [Jes > 1z [ 00N
¥19d [Jes X oz [ v.LXx3arzled
20A Jos o™ o [J VIX/EL2d
SSA e S e [ sSA
TOA [Jee 6 21 [ LNOJX
509d [Jee A 91 [ NIOX
¥09d [Jv6 L st [J 010N
€09d []s6 N vi [ LLVEA
209d [Jos Y ¢l [ S02d
109d 6 zv [ v0Ld
009d [Js6 1 [3e€osd
00A [Js6 o1 [J 20.d
SSA oot 6[J 104d
L0ld [Jror g [ 002d
90ld [Jeot 2 [ 90vd
SoLd [Jeot 9 [ sovd
¥0ld [Jvol s [3 vovd
€0ld [Jsot v [ €0vd
20ld oot ¢ [ 2ovd
10ld ot O z[3 1ovd
00ld [soL 1 [3 oovd
82 - 2I2E22RIIQJILZERIEREBSSZ IS EETIBITILT
ooy UgyguUuUguyg
8308338282888 C35887288888238¢8888¢885%+¢
fnx>>dddocaocdad>"cagdlujeeddddaeacadadad >
>SS < W W

1445|HILQFPEYSIMIS EE (iF4RE)

Figure 1.6

Pin assignment for 144-pin LQFP (top view)

Figure 1.6

R0O1DS0358EJ0110 Rev.1.10

Dec 25, 2020

Page 21 of 116

RO1DS0358EJ0110 Rev.1.10

Dec 25, 2020

RENESAS

RENESAS



RA6M3 Group

1. Overview

]
a
=
@
53¢
EEE
O - N M T UV O© N~ O «— N O DWW T ON—T O D DO
S OO0 O OO0 000 AW S Sr e vrvvvO O
rrrrrrrr © © © O WO © O O v v - — « — —
fooaoo0o0ofQAQaOoOoCaQa>>>a0000000000
OO00O0000O000000O000000O00000000000
RRRRIRZEEE8E8I B33 363 33 B Y5
P500 ] 76 50[J P300/TCK/SWCLK
P501 [ 77 491 P301
P502 ] 78 48] P302
P503 ] 70 471 P303
P504 [ & 46 VCC
P508 ] 81 45 VSS
vce [ 82 44[7] P304
vss ] &3 437 P305
PO15 ] 84 42 P306
P0O14 ] 8 411 P307
VREFL [] 86 0[] P200
VREFH ] 87 39 P201/MD
wooor] R7FABM3XX3CFP o s
AVSSO0 [] &0 371 P208
VREFLO [] % 36| P209
VREFHO [ 91 35[] P210
P008 ] 92 347 P211
P007 ] 93 33 P214
P006 ] 94 32 P205
P005 ] 95 31 P206
P004 [ % 30 P207
Po03 ] 97 29[ VCC_USB
P002 [] 98 28 USB_DP
P001 O] 9 O 27 USB_DM
P000 []100 26 VSS_USB
O - N O ¥ 1V © N 0 0O O T N O T v
- N oy bo o~ 2T §2FTLerEe2 SRR IR
gouoouooooooooouooooouooooooag
§588388E38582238333555885
an_nlan_rln_fégx8>§5>a&a&an_&anla
> < s W
S g
o N
o

Figure 1.7

Pin assignment for 100-pin LQFP (top view)
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Figure 1.7
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1.7 Pin Lists 1.7 L ETIES

Pin number Extbus  [Timers Communication interfaces Analog HMI e | Extbus  [Timers EifEO Analog HMI
“E’— 9 ) = g Q ? & = E Q
% 3 3 ® |o s |z a z W 5 o |o s |z a
ol|® vof,‘g - 2 :.,\;.,\ o 3,\3,\ %) n‘_ ol|® S| o % - E :»A;-A o GAZA 7] n‘_
NMEIEIRIEI gl £ 8| = PEENEAEE 7] gL @ NMEE [3) RISIQIZISTRA 2l | B = FEENEA Y @ gl @ MR ()
“|la|lw|a|a|s X £l 2 <] é w 1S |2 s (<] Wwslws| | = | = =) a slal=s|ala’ i E| | & < e 1S |2 s (<] wslws| | = | - Q =) a
3183188589 2|5z B 8| 5| 5/cB3535E o 5| 4 Esi:z B 3| 2l33| B| & 31831818 "9 E|5|% B 8| 5| 5/clB3535E o 5| 4 EEEz B 3| 8l33| B| &
- X
mlalJd|lJd|lJdjaoo E£| = W [7) < [T) oleSdlaclpel 8 [7) nlwdSlwe 5| o | a<g [3) [T) olala|lala o £ = [7) < [T) oleSdlaclpel 8 [7) nlwdlwe 5| » | a<g [3) [T)
N13|1_[N13[1 |1 |- TRQO_|P400|- |- AGTION |- GTioc|- |- SCK4 |SCK7 |SCLO |- AUDIO [ETO_W |ETO_ |- |- |ADTRG|- B B N13|1_[N13[1_ |1 |- TRQO |P400[- |- AGTIOT |- GTioc|- |- SCK4 |SCK7 |SCLO |- AUDIO [ETO_W |ETO_ |- |- |ADTRG|- B B
6A A _CLK |oL woL 1 6A A _CLK |oL WoL 1
R15]2 |11 |2 |2 |- RQ5- [P401]- |- B GTETRGA |[GTIOC |- |CTX0 |CTS4_|TXD7/ |SDAO|- B ETOM [ETOM|- |- | B B B R15]2 |11 |2 |2 |- RQ5- [P401]- |- B GTETRGA |[GTIOC |- |CTX0 |CTS4_|TXD7/ |SDAO|- B ETOM [ETOM|- |- | B B B
DS 6B RTS4/ |MOSI7|_A DC DC DS 6B RTS4/ |MOSI7|_A DC DC
sS4 |/SDA7 SS4  |/SDA7
P14[3 |M13[3 |3 |CACREF|IRQ4- |P402]- |- AGTIOO/ |- B RTC [CRX0|- RXD7/ |- B AUDIO [ETO_M [ETOM[- |- | B B VSYNC P14[3 |M13[3 |3 |CACREF[IRQ4- |P402]- |- AGTIOO/ |- B RTC [CRX0|- RXD7/ |- B AUDIO [ETO_M [ETOM[- |- | B B VSYNC
DS AGTIO1 Ico MISO7 _CLK [pi0”  [DIO DS AGTIO1 Ico MISO7 _CLK [pi0”  [DIO
/SCL7 /scL?
M12[4 [K11 |4 |4 |- B Pa03[- |- AGTIOO/ |- GTIOC [RTC|- B CTS7_|- B SSIBC [ETO_LI [ETO_LI|-  [SD1 |- B B PIXD7 M12[4 [K11 |4 |4 |- B Pa03]- |- AGTIOO/ |- GTIOC [RTC |- B CTS7_|- B SSIBC [ETO_LI [ETO_LI|-  [SD1 |- B B PIXD7
AGTIO1 3A |ict RTS7/ KO_A |NKSTA |NKST DAT7 AGTIO 3A |ict RTS7/ KO_A |NKSTA |NKST DAT7
ss7 A B ss7 A B
M13[5 [L12[5 |5 |- B Pa04]- |- B B GTIOC |[RTC|- B B B B SSILR |ETO_EX|ETO_E|-  [SD1 |- B B PIXD6 M13[5 [L12[5 |5 |- B Pa04]- |- B B GTIOC |[RTC|- B B B B SSILR |ETO_EX|ETO_E|-  [SD1 |- B B PIXD6
3B |ic2 CKo/s |ouT  [xouT DAT6 3B |ic2 CKo/s |ouT  [xouT DAT6
SIFS0_| B SIFSO_| B
A A
P15(6 [L13|6 |6 |- B P405]- |- B B GTioc|- |- B B B B SSITX |[ETO_TX|RMIIO_|- _ [SD1 |- B B PIXD5 P15(6 |L13]6 |6 |- B P405[- |- B B GTioc|- |- B B B B SSITX |ETO_TX|RMIIO_|- __|SD1 |- B B PIXD5
1A DO_A |_EN |TXD_E DAT5 1A DO_A |_EN |TXD_E DAT5
N_B B N_B B
N14[7 [J10|7 |7 |- B Pa06[- |- B B GTioc|- |- B B B SSLB3 [SSIRX |[ETO_RX|RMIO_|-  |SDT |- B B PIXD4 N14|7 [J10|7 |7 |- B P406]- |- B B GTioc|- |- B B B SSLB3 [SSIRX |[ETO_RX|RMIIO_|-  |SDT |- B B PIXD4
1B C |Do_A | ER  |TXD1_ DAT4 1B C |Do_A | _ER  |TXD1_ DAT4
B B B B
N15[8 [H10[8 |- |- B P700]- |- B B GTioc|- |- B B B MISOB|- ETO_ET|RMIO_|- _[SD1 |- B B PIXD3 N15[8 [H10[8 |- |- B P700]- |- B B GTioc|- |- B B B MISOB|- ETO_ET|RMIO_|- _[SD1 |- B B PIXD3
5A c XD1  |TXDO_ DAT3 5A C xD1 |TXDO_ DAT3
B B B B
M14]9 [K12[9 |- |- B P701]- |- B B GTioc|- |- B B B MOSIB|- ETO_ET|REF50|-  |SD1 |- B B PIXD2 M14]9 [K12[9 |- |- B P701]- |- B B GTioc|- |- B B B MOSIB|- ETO_ET|REF50|-  |SD1 |- B B PIXD2
58 C XDO  |cko_B DAT2 58 c XDO  |cKo_B DAT2
B B
12 [10 [K13[10 |- |- B P702]- |- B B GTioc|- |- B B B RSPC |- ETO_ER|RMIIO_|- _ [SD1 |- B B PIXDT (12 [10 [K13[10 |- |- B P702]- |- B B GTioc|- |- B B B RSPC |- ETO_ER|RMIO_|- _ [SD1 |- B B PIXD1
6A KB_C XD1 |RXDO_ DAT1 6A KB_C XD1 |RXDO_ DAT1
B B B B
MA5[11 [J11 [11 |- |- B P703]- |- B B GTioc|- |- B B B SSLBO |- ETO_ER|RMIIO_|- __[SD1 |- VCOUT |- PIXDO MA5[11 [J11 [11 |- |- B P703]- |- B B GTioc|- |- B B B SSLBO |- ETO_ER|RMIO_|- __[SD1 |- VCOUT |- PIXDO
6B C XDO  |RXD1_ DATO 68 C XDO  |RXD1_ DATO
B B B B
013 [12 [A 12 |- |- B P704]- |- AGTOO |- B ~[CTX0]- B B SSLB1[- ETO_RX|RMIIO_|- __[SD1 |- B B HSYNC 013 |12 [A 12 |- |- B P704]- |- AGTOO |- B ~[CTX0 |- B B SSLB1|- ETO_RX|RMIIO_|- __[SD1 |- B B HSYNC
c _CLK |RX_E CLK_| C _CLK |RX_E CLK_.
R B B R B B
K12[13 [G11[13 |- |- B P705]- |- AGTIOO |- B - |CRX0[- B B SSLB2 |- ETO_C |RMIO_|-  [SDT |- B B PIXCLK Ki2[13 [G11]13 |- |- B P705[- |- AGTIOO |- B o [CRX0[- B B SSLB2 |- ETO_C |RMIIO_|- _ |SD1 |- B B PIXCLK
K RS CRS_ CcMD c RS CRS_ CcMD
DV_B B DV_B B
a4 - - | RQ7_[P706]- |- B B B B B RXD3/ |- B B B B USB |SDT |- B B B ta 14 - |- | | RQ7_[P706]- |- B B B B B RXD3/ |- B B B B USB |SDT |- B B B
MISO3 HS_ |cD_ MISO3 HS_ |cD_
/SCL3 OWR |B /SCL3 OVR |
CUR CUR
B B
0515 - |- |- |- RQ8 [P707]- |- B B B - B TXD3/ |- B B B B USB [SDT |- B B B 0515 - |- |- |- IRQ8 [P707]- |- B B B B B TXD3/ |- B B B B UsB |SDT |- B B B
MOSI3 HS_ |wP_ MOSI3 HS_ |wp_
/SDA3 OWR |B /SDA3 OVR |
CUR CUR
A A
2|16 |- |- |- |- B PBOO[- |- B B B - - SCK3 |- B B B B UsB |- |- B B B 216 |- |- |- |- B PBOO[- |- B B B - B SCK3 |- B B B B usB |- |- B B B
Hs HS_
VBU VBU
SEN SEN
K317 |- |- |- | B PBOT[- |- B B B - B CTS3_|- B B B B USB |- |- B B B K317 |- |- |- | B PBOT[- |- B B B B B CTS3_|- B B B B USB |- |- B B B
RTS3/ HS_ RTS3/ HS_
ss3 VBU ss3 VBU
S S
K14 |18 [J12 [14 [8 |VBATT |- ER FE B B B B - B B B B B B B ER B B B B K14 |18 [J12 [14 [8 |VBATT |- ER F B B B B - B B B B B B B ER F B B B
K15[19 [J13 [156 [9 |[vCLO |- ER F B B B B - B B B B B B B ] B B B K15[19 [J13 [15 [9 |vCLO |- ER E B B B B - B B B - B B B | B B B
J15 |20 |H13[16 |10 [XCIN |- FR FE S B B B B B B B B B B B EE E B B B J15 |20 |H13[16 |10 [XCIN |- ER F S B B B B B B B B B B B | B B B
J14 [21 |H12[17 |11 [XCOUT |- ER FE B B B B - B B B B B B B B F B B B J14 [21 |A12[17 |11 [XCOUT |- ER FR N B B B - B B B B B B B B F B B B
J13 |22 |[F12[18 |12 [VSS |- ER FE B B B - B B B B B B B ER F B B B J13 |22 |[F12[18 |12 [VSS |- ER EE B B B B - B B B B B B B ER F B B B
H14|23 |G12[19 [13 |XTAL _|IRQ2 |P213]- |- B GTETRGC|GTIOC |- |- B TXD1/ |- B B B B |- |ADTRG|- B B H14|23 |G12[19 [13 |XTAL _|IRQ2 |P213]- |- B GTETRGC|GTIOC |- |- B TXD1/ |- B B B B |- |ADTRG|- B B
0A MOSI1 1 0A MOSI1 1
/SDA1 /SDA1
H15 |24 |G13[20 [14 [EXTAL |IRQ3 [P212]- | AGTEET [GTETRGD |GTIOC |- |- B RXD1/ |- B B B B ER F B B B H15 24 |G13[20 [14 [EXTAL |IRQ3 [P212]- |- AGTEET |GTETRGD |GTIOC |- |- B RXD1/ |- B B B B ER F B B B
0B MISO1 0B MISO1
/scL1 /scL1
H12[25 [F13 |21 [156 [vCC |- R FE B B B B B B B B B B B B ER R B B B H12[25 [F13 |21 [156 [veC |- ER F B B B B B B B B B B B B B F B B B
H13[26 |- |- |- |AvCC_U[- R R B B B - B B B B B B B E R B B B H13[26 |- |- |- |AvCC_U[- EE R B B B - B B B B B B B E R B B B
SBHS SBHS
G13[27 |- |- |- |USBHS_|- ER FR B B B B - B B B B B B B S B B B G13[27 |- |- |- |USBHS_|- ER F S B B B - B B B B B B B B B B B
RREF RREF
G14[28 |- |- |- |AVSS_U[- ER FE B B B - B B B B B B B | B B B G14[28 |- |- |- |AVSS_U[- ER FE B B B - B B B B B B B ER R B B B
SBHS SBHS
G15[29 |- |- |- |PVSS_U[- ER FE B B B - B B B B B B B ER F B B B G1529 |- |- |- |PVSS_U[- ER FE B B B - B B B B B B B ER F B B B
SBHS SBHS
G12[30 |- |- |- [vSS2_U[- ER FR B B B B - B B B B B B B N B B B G12[30 |- |- |- |vSS2_U |- ER F B B B B - B B B B B B B B B B B
SBHS SBHS
F5(31 - |- |- |- B ER FE B B B B - B B B B B B B USB |- |- B B B F5(31 - |- |- |- B ER FR B B B - B B B B B B B USB |- |- B B B
HS_ HS_
DM DM
Fal32 - |- |- |- B ER EE B B B - B B B B B B B USB |- |- B B B F4l32 - |- |- |- B ER FE B B B B B B B B B B B B USB |- |- B B B
HS_ HS_
DP DP
F12(33 |- |- |- [vSS1_U|- N R B B B - B B B B B B B N R B B B F12(33 |- |- |- [vSS1_U|- EE R B B B - B B B B B B B E R B B B
SBHS SBHS
F13[34 |- |- |- |vCC_US|- ER FE B B B - B B B B B B B ER F B B B F13[34 |- |- |- |vCC_US|- ER R B B B - B B B B B B B E F B B B
BHS BHS
|- [e10]22 |- |- B P713]- |- AGTOAO|- GTioc|- |- B B B B B B B | B TS17 |- |- _[e10]22 |- |- B P7T13]- |- AGTOAO|- GTioc|- |- B B B B B B B ER F B TS17 |-
2A 2A
.
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Pin number [Extbus  |Timers Communication interfaces Analog HMI e | Extbus  [Timers EifEO Analog HMI
“E’— = ) 5 g Q ? By = E Q
%3 3 L s |z a 7 5 © |o s |z a
ol|® vof,‘g - 2 :.,\;.,\ o 3,\;,\ %) n‘_ ol|® Yo 4% - E :»A;-A o ;AZA 7] n‘_
MBI S t| 8| = 17 I DN i [ grlgL| @ ~| T %) NI g | 2| = FEENEAEE [ gL|lgt| @ | o T Q
“|la|lv|a|a|s X 2| © <] é w 1S |2 s (<] Wwslws| | = | = =) a Slals|ala’ @ 2| 9| & < e 1S |2 s (<] Wwslws| | = | = =) a
3183188589 2|5z B s| 5| 5/cB3535E o 5| 4/ Esis B 3| 8l33| B| & 315558 Fo Bl 5% B 5 5 5|cB35353 el 5| 4lialis| BB 3|35 B ¢
5 2 £ % = = £ = =
291898853 =] 8| & [7) < [T) oleSdlaclael 2 [7) olwdlwe 5| o | a<g [3) [T) alg9189/8 3§ E[8 [7) < [T) oleSdlaclpel 8 [7) wnlwdlwe 5| » a0 [3) [T)
|- |[F11]23 |- |- B P712]- |- AGTOBO |- GTioc |- |- B B B B B B B | B TS16 |- |- [F11]23 |- |- B P712]- |- AGTOBO |- GTioc |- |- B B B B B B B | B TS16 |-
28 28
T |- [Et3]24 |- |- B Z e AGTEEO |- B B B CTS1_|- B B ETO_TX|- B F B TS5 |- T |- [Et3]24 |- |- B Z e AGTEEO |- B B B CTS1_|- B B ETO_TX|- B F B TS5 |-
RTS1/ _CLK RTS1/ _CLK
ss1 ss1
o - [E12]25 |- |- B P710]- |- B B B B B SCK1 |- B B ETO_TX|- S B TS14 |- o - [E12]25 |- | B P710]- |- B B B B B SCK1 |- B B ETO_TX|- B B TS14 |-
_ER _ER
|- |Fiof26 |- |- RQ10 [P708]- |- B B B - B TXD1/ |- B B ETO_ET|- B B B TS13 |- |- [F1o]26 |- |- IRQ10 [P708]- |- B B B - B TXD/ |- B B ETO_ET|- B E B TS13 |-
MOSI XD2 MOSI1 XD2
/SDA1 /SDA1
E15|35 |D13|27 |16 |CACREF|IRQI1 |P708]- |- B B B - B RXD1/ |- SSLA3 [AUDIO |ETO_ET|- ER F B TS12 |PCKO E15 |35 |D13|27 |16 |CACREF|IRQI1 [P708]- |- B B B - B RXD1/ |- SSLA3 [AUDIO |ETO_ET|- ER F B TS12 |PCKO
MISO1 B |_clK [xD3 MISO1 B |_ClK [xD3
/scL1 /scL1
E14 (36 |E11[28 |17 |- IRQ8 |P415[- |- B B GTIOC |- |USB_|- B B SSLA2 |- ETO_TX|RMIIO_|- __|SDO |- B TS11_|PIXD5 E14 (36 [E11 |28 [17 |- IRQ8 [P415]- |- B B GTIoC |- |USB_|- B B SSLAZ |- ETO_TX|RMIIO_|- __|SDO |- B TS11_|PIXD5
0A VBUS B _EN  |TXD_E cD_ 0A VBUS B _EN  |TXD_E cD_
EN N_A A EN N_A A
D15(37 [D12[29 [18 |- RQ9 [P414]- |- B B GTioc|- |- B B B SSLAT |- ETO_RX|RMIIO_|- _[SDO |- B TS10 |PIXD4 D15(37 [D12[29 [18 |- IRQ9 [P414]- |- B B GTioc|- |- B B B SSLAT |- ETO_RX|RMIIO_|- _[SDO |- B TS10 |PIXD4
0B B _ER  |TXD1_ WP_ 0B B _ER  |TXD1_ WP_
A A A A
E13[38 [E10[30 [19 |- B Pa13]- |- B GTOUUP |- - CTSO0_|- B SSLAO |- ETO_ET|RMIO_|- _ [SDO |- B TS09 |PIXD3 E13(38 [E10[30 [19 |- B Pa13]- |- B GTOUUP |- - CTsO0_|- B SSLAO |- ETO_ET|RMIO_|- _ [SDO |- B TS09 |PIXD3
RTS0/ B XD1  |TXDO_ CLK_| RTS0/ B xD1 |TXDO_ CLK_.
$S0 A A $S0 A A
D14[39 [C13[31 |20 |- B P42~ |- AGTEET |GTOULO |- - SCKO |- B RSPC |- ETO_ET|REF50|-  |SDO |- B TS08 |PIX02 D14[39 [C13[31 |20 |- B Pa12]- |- AGTEET |GTOULO |- - SCKO |- B RSPC |- ETO_ET|REF50|-  |SDO |- B TS08 |PIX02
KA_B XDO  |cKo_A CcMD KA_B XDO  |CKO_A CcMD
A A
C15[40 |D11[32 |21 |- RQ4 [PAIT]- |- AGTOA1|GTOVUP |GTIOC |- |- TXDO/ [CTS3_|- MOSIA[- ETO_ER|RMIIO_|- _ [SDO |- B TS07 |PIXOT C15[40 [D11(32 |21 |- RQ4 [P4IT]- |- AGTOA1|GTOVUP |GTIOC |- |- TXDO/ [CTS3_|- MOSIA[- ETO_ER|RMIIO_|- _ [SDO |- B TS07 [PIXOT
9A MOSIO0|RTS3/ B XD1  |RXDO_ DATO 9A MOSIO0|RTS3/ B XD1 |RXDO_ DATO
/SDAO |SS3 A A /SDAO [SS3 A A
Ci14 |41 |C12[33 |22 |- IRQ5 [P410]- |- AGTOB1|GTOVLO |GTIOC|- |- |RXDO/|SCK3 |- MISOA[- ETO_ER|RMIIO_|- _ [SDO |- B TS06 |PIXDO Cl4|41 [C12(33 |22 |- IRQ5 [P410]- |- AGTOB1|GTOVLO |GTIOC|- |- |RXDO/|SCK3 |- MISOA|- ETO_ER|RMIIO_|- _ [SDO |- B TS06 |PIXDO
9B MISO0 B XDO  |RXD1_ DAT1 9B MISO0 B XDO  |RXD1_ DAT1
/SCLO A A /SCLO A A
B15 |42 |B13 34 |23 |- RQ6 [P409]- |- B GTOWUP |GTIOC |- |USB_|- TXD3/ |- B B ETO_RX|RMIIO_|USB |- |- B TS05 [HSYNC B15 |42 |B13 |34 |23 |- RQ6 [P409]- |- B GTOWUP |GTIOC |- |USB_|- TXD3/ |- B B ETO_RX|RMIIO_|USB |- |- B TS05 |[HSYNC
10A EXIC MOSI3 _CLK |RX_E |HS_ 10A EXIC MOSI3 _CLK |RX_E |HS_E
EN /SDA3 RA |EXIC EN /SDA3 R A |XICE
EN N
D13[43 [D10(35 |24 |- RQ7 |P408]- |- B GTOWLO |GTIOC |- |USB_|- RXD3/ [SCLO |- B ETO_C |RMIO_|USB - |- B TS04 |PIXCLK D13[43 [D10(35 |24 |- IRQ7 [P408]- |- B GTOWLO |GTIOC |- |USB_|- RXD3/ [SCLO |- B ETO_C |RMIO_[USB |- |- B TS04 |PIXCLK
10B D MISO3|_B RS CRS_ [HS_I 108 D MISO3|_B RS CRS_ [HS_I
/SCL3 DV_A |D /SCL3 DV_A [D
A15 |44 |A13[36 |25 |- B Pao07]- |- AGTIOO |- B RTC [USB_|CTS4_|- SDAO|SSLB3 - ETO_EX|ETO_E|- |-  |ADTRG|- TS03 |- A15 |44 |A13[36 |25 |- B Pao7]- |- AGTIOO |- B RTC [USB_|CTS4_|- SDAO|SSLB3 - ETO_EX|ETO_E|- |-  |ADTRG|- TS03 |-
ouT [VBUS |RTS4/ B |A ouT  |xouT 0 OuT [VBUS [RTS4/ B |A ouT  |xouT 0
Ss4 Ss4
C13[45 |B11[37 |26 |VSS_US|- ER EE B B B - B B B B B B B ER B B B B C13[45 [B11[37 |26 [VSS_US |- ER F B B B B - B B B B B B B B F B B B
B B
B14 |46 |A1238 |27 |- B R R B B B ~ |USB_J- B B B B B B E R B B B B14 |46 |A1238 |27 |- B N R B B B ~ |USB_|- B B B B B B E R B B B
DM DM
A14 |47 |B12[39 |28 |- B ER FE B B B - |UsB_|- B B B B B B ER F B B B A14 |47 |B12[39 |28 |- B ER FR B B B — |USB_[- B B B B B B E F B B B
DP DP
B13 |48 |A11[40 |29 [VCC_US|- ER FE B B B B - B B B B B B B | B B B B13 |48 |A11[40 |29 [VCC_US|- ER FE B B B - B B B B B B B ER F B B B
B B
C12[49 [C1]41 [30 |- B P207|A17 |- B B B - B B B SSLB2[- B B B B B TS02 |LCD_DATA C12[49 [C11[41 [30 |- B P207|A17 |- B B B - B B B SSLB2[- B B ER F B TS02 |LCD_DATA
_AQs 23 B _AQs 23 B
SL SL
D12[50 [B10 42 |31 |- IRQO- |P206 [WAIT|- B GTIU B = |USB_[RXD4/ - SDA1|SSLB1[SSIDA [ETO_LI |ETO_LI|-  [SDO |- B TSO1 |- D12[50 [B10[42 [31 |- IRQO- |[P206 [WAIT|- B GTIU B = |USB_[RXD4/ - SDA1|SSLB1[SSIDA [ETO_LI |ETO_LI- _ [SDO |- B TSO1 |-
DS VBUS |MISO4 A |_A  [TA1_A |NKSTA |NKST DAT2 DS VBUS |MISO4 A |_A [TA1_A |NKSTA |NKST DAT2
EN |/scL4 A A EN |/sCL4 A A
E12[51 |A10[43 [32 |CLKOUT|IRQ1- |P205|A16 |- AGTOT |GTIV GTIOC |- |USB_[TXD4/ |CTS9_|SCL1 [SSLBO [SSILR |ETO_W |ETO_ |- [SDO |- B TSCA |- E12[51 |A10[43 [32 |CLKOUT|IRQ1- |P205|A16 |- AGTOT |GTIV GTIOC|-  |USB_|TXD4/ |CTS9_|SCL1 |[SSLBO[SSILR |ETO_W |ETO_ |- [SDO |- B TSCA |-
DS 4A OVR [MOSHM[RTSO/| A |_A  |cK1/s |oL WoL DAT3 P DS 4A OVR [MOSH[RTSO/| A |_A  |cK1/s |oL WoL DAT3 P
CUR |/SDA4 [SS9 SIFS1_| A CUR |/SDA4 [Ss9 SIFS1_| A
A-DS A A-DS A
A13[52 |C10]44 |- |CACREF|- P204|A18 |- AGTIOT |GTIW GTIOC|-  |USB_|SCK4 |SCK9 |SCLO [RSPC [SSIBC |ETO_RX|- — [sDo |- B TS00 |- A13[52 |C10]44 |- |CACREF|- P204|A18 |- AGTIOT |GTIW GTIOC|-  |USB_|SCK4 |SCK9 |SCLO [RSPC |SSIBC |ETO_RX|- — [|sDo |- B TS00 |-
4B OVR B |KB_A |K1_A | DV DAT4 4B OVR B |kBLA |[K1_A | DV DAT4
CUR A CUR A
B-DS B-DS
D11(53 [A9 |45 |- |- IRQ2- [P203[A19 |- B B GTIOC|- |CTX0 [CTS2_|TXDY/ |- MOSIB[- ETO_C |- — [sDo |- B TSCA |- D11(53 [A9 |45 |- |- IRQ2- |P203[A19 |- B B GTIOC |- |[CTXO0 [CTS2_|[TXDY |- MOSIB[- ETO_C |- ~ [sDo |- B TSCA |-
DS 5A RTS2/ |MOSI9 A oL DAT5 P DS 5A RTS2/ [MOSI9 A oL DAT5 P
SS2  |/SDA9 A SS2  |/SDA9 A
B12[54 [C9 |46 |- |- RQ3- [P202|WRT/]- B B GTIOC|-  |CRX0[SCK2 |RXD9/ |- MISOB ETO_ER|- - [sDo |- B B LCD_TCO B12[54 [C9 |46 |- |- IRQ3- |P202[WR1/[- B B GTIOC|-  |CRX0[SCK2 |RXD9/ |- MISOB ETO_ER|- ~ [sDo |- B B LCD_TCO
DS BC1 58 MISO9 A XD2 DAT6 N3_B DS BC1 58 MISO9 A XD2 DAT6 N3_B
/SCLY A /SCLY A
A12|55 |B9 [47 |- |- B P313|A20 |- B B B - B B B B B ETO_ER|- — [sDo |- B B LCD_TCO A12|55 |B9 |47 |- |- B P313|A20 |- B B B - B B B B B ETO_ER|- — [|sDo |- B B LCD_TCO
XD3 DAT? N2_B XD3 DAT7 N2_B
A A
cilse |- |- - | B P314|A21 |- B B B B B B B B B B B |- |ADTRG |- B [CD_TCO cnls6 |- |- |- | B P314|A21 |- B B B B B B B B B B B |- |ADTRG|- B LCD_TCO
0 N1_B o N1_B
B |57 |- |- |- |- B P315|A22 |- B B B - RXD4 |- B B B B B B B B LCD_TCO BT |57 |- |- |- |- B P315|A22 |- B B B - RXD4 |- B B B B B B B B LCD_TCO
NO_B NO_B
A58 |- |- |- | B P900|AZ3 |- B B B - TXD4 |- B B B B B ER F B B [CD_CLK_ A58 |- |- |- | B P900|AZ3 |- B B B - TXD4 |- B B B B B B F B B [CD_CLK_
B B
ciolse - |- - |- B PoO1]- |- AGTIOT |- B - SCK4 |- B B B B B ER F B B LCD_DATA ciolse |- |- - |- B Po01]- |- AGTION |- B - SCK4 |- B B B B B B F B B LCD_DATA
158 15_B
D10[60 [D9 |48 |- |[vSS |- ER F B B B B B B B B B B B B ] B B B D10[60 [D9 [48 |- |[vSS |- ER E B B B B B B B B B B B B | B B B
D9 |61 D8 [49 |- |[vCC |- ER F B B B B - B B B B B B B B B B B B D9 |61 D8 [49 |- |vCC |- ER F B B B - B B B B B B B B F B B B
A10[62 |A8 |50 |33 |[TRCLK |- P214]- |- B GTIU B - B B B QSPC |- ETO_M |ETO_M|- _ [SDO |- B B LCD_DATA A10[62 |A8 |50 |33 |[TRCLK |- P214]- |- B GTIU B - B B B QSPC |- ETO_M |ETO_M|- _ [SDO |- B B LCD_DATA
LK DC DC CLK_| 22 B LK DC DC CLK_. 22 B
B B
B10(63 |B8 |51 |34 |TRDATA |- P211]- |- B GTIV B - B B B QIo0 |- ETO_M |ETO_M|- _ |SDO |- B B LCD_DATA B10(63 |B8 |51 |34 |TRDATA |- P211]- |- B GTIV B - B B B QIo0 |- ETO_M |ETO_M|- _ |SDO |- B B LCD_DATA
0 D0 |DIO CMD 218 0 DIO”  |DIO CcMD 218
B B
A9 |64 |A7 |52 |35 |TRDATA |- P210]- |- B GTIW B - B B B QioT |- ETO_W |[ETO_ |- [SDO |- B B LCD_DATA A9 |64 |A7 |52 |35 |TRDATA |- P210]- |- B GTIW B - B B B QioT |- ETO_W |[ETO_ |- |SDO |- B B LCD_DATA
1 oL WoL cD_ 20_B 1 oL woL cD_ 20 B
B B
B9 |65 [B7 |53 |36 |TRDATA |- P209]- |- B GTOVUP |- - B B B Qio2 |- ETO_EX|ETO_E|- _ [SDO |- B B LCD_DATA B9 |65 [B7 |53 |36 |TRDATA |- P209]- |- B GTOVUP |- - B B B Qo2 |- ETO_EX|ETO_E|- _ [SDO |- B B LCD_DATA
2 ouT  |xouT WP_ 198 2 ouT  |xouT WP_ 198
B B
.
R01DS0358EJ0110 Rev.1.10 RENESAS Page 24 of 116 R01DS0358EJ0110 Rev.1.10 ENESAS ®24:, F116R

Dec 25, 2020 Dec 25, 2020



RA6M3 Group 1. Overview RA6M3 Group 1. Overview

Pin number Extbus  [Timers Communication interfaces Analog HMI e | Extbus  [Timers EifEO Analog HMI
“E’— 9 ) B g (3] ? By = E Q
% 3 3 © |o s |z a 7 W 5 © (o s |z a
ol|® vof,‘g - 2 :n,-;-a o 3,\3,\ %) n‘_ ol|® Yo 4% - E :»A;-A o ;AZA 7] n‘_
MBI S t| 8| = 17 I DN i [ grlgL| @ ~| T %) NI g | 2| = FEENEAEE [ gL|lgt| @ | o T Q
z|la|=|a|a(s ¥ El 8| 5| & w ' S|2s 54 Ws|uws| | = S|l =gl o a s|las|a|a’ & E| sl &| < w LS |2 s <} ws|us| | = | =2l S =1
SIEI5EIEEEy 5| & 2| B s 5| 5lcBz5EEE| ol 5| 3iglEs| B B 8|33 B ¢ SIEIEIE Ty 5| &% Bl s 5| 5|cBz5EEE| ol 5| 3ElEs| B B 8|33 B ¢
] < X = = 2 = =
mlalJldlala 00 £ 2| &| & < o olxSélaelae| 8 [7) olwlSlwel S| o <0< [3) o 2|3/8/8/9 g E|8 [7) < o olxSolaelae| 2 [7) olwlSlwe S5 o < o< [3) o
A8 |66 |A6 |54 [37 |TRDATA |- P208|- |- B GTOVLO |- BE E B E Qo3 |- ETO_LI [ETO_LI]- _ |SDO |- B B [CD_DATA A8 |66 |A6 |54 [37 |TRDATA |- P208|- |- B GTOVLO |- BEE B B B Qo3 |- ETO_LI [ETO_LI]- _ |SDO |- B B [CD_DATA
3 NKSTA [NKS' DATO 18_B 3 NKSTA [NKS' DATO 18_B
A B A B
C9 |67 |C7 |55 [38 |RES |- - B B B - B B B B B B B BN B B B C9 |67 |C7 |55 |38 |RES |- - B B B - B B B B B B B DN B B B
B8 [68 |B6 |56 |39 |MD B P20T[- |- B B B - B B B B B B E E PR B B B B8 |68 |B6 |56 |39 |MD B P20T[- |- B B B - B B B B B B B ERN PR B B B
C8 [69 |C8 [57 [40 |- NMI|P200[- |- B B B - B B B B B B B BN EEE B B B C8 |69 |C8 |57 |40 |- NMI|P200[- |- B B B - B B B B B B B ER PR B B B
D8 [70 - |- |- |- B P908|CS7 |- B B GTIOC|- |- B B B B B B B DL B B LCD_DATA D8 [70 |- |- |- |- B P908|CS7 |- B B GTIOC|- |- B B B B B B B - | B B LCD_DATA
2A 14_B 2A 14_B
o7 |71 - |- | |- B P907|CS6 |- B B GTIOC |- |- B B B B B B B R S B B LCD_DATA o7 711 - |- | |- B P907 |CS6 |- B B GTIOC |- |- B B B B B B B ER B B LCD_DATA
28 138 28 138
A7 72 - |- [ | B P906(CS5 |- B B GTIOC|- |- B B B B B B B E PR B B LCD_DATA A7 72 - |- [ | B P906|CS5 |- B B GTIOC|- |- E B B E B B B ERN PR B B LCD_DATA
3A 12.B 3A 128
B7 |73 |- |- |- |- B P905[CS4 |- B B GTIOC|- |- B B B B B B B - | B B LCD_DATA B7 |73 |- |- |- |- B P905|CS4 |- B B GTIOC|- |- E B E E B B B - | B B LCD_DATA
3B 1B 3B 11_B
C7 (74 |C6 (58 (- |- - P312|CS3 [CAS |AGTOAT1|- - - - - CTS3_|- - - - - - - - - - - C7 |74 |C6 |58 |- |- - P312|CS3 [CAS |AGTOAT1(- - - - - CTS3_|- - - - - - - - - - -
RTS3/ RTS3/
SS3 SS3
D6 |75 |B5 |59 |- |- B P311|CS2 |RAS |AGTOBT|- B - B SCK3 |- B B B B - - B B LCD_DATA D6 |75 |B5 |59 |- |- B P311|CS2 |RAS |AGTOBT|- B - B SCK3 |- B B B B B F B E LCD_DATA
23 A 23 A
A6 |76 |D7 [60 |- |- B P310[A15 |A15 |AGTEET |- B - B TXD3 |- Q03 |- B B B B B LCD_DATA A6 |76 |D7 [60 |- |- B P310[A15 |A15 |AGTEET |- B - B TXD3 |- Qio3 |- B - ERN PR B B LCD_DATA
22 A 22 A
B6 |77 |A5 |61 |- |- B P309[AT4 |A14 |- B B - B RXD3 |- Qo2 |- B B ERN FE B B LCD_DATA B6 |77 |A5 |61 |- |- B P309[AT4 |A14 |- B B - B RXD3 |- Q02 |- B B - | B B LCD_DATA
21_A 21_A
A5 [78 [C5 [62 [- |- B P308[AT3 |A13 |- B B - B B B Qo1 |- B B ] B B LCD_DATA A5 |78 |C5 [62 |- |- B P308|A13 |A13 |- B B - B B B QioT |- B B | B B LCD_DATA
20_A 20_A
C6 |79 |A4 [63 [41 |- B P307[A12 |A12 |- GTOUUP |- - CTS6 |- B Qioo |- B B BN EE B B LCD_DATA C6 |79 |A4 |63 |41 |- B P307[A12 |A12 |- GTOUUP |- - CTS6 |- B Qoo |- B B ERN PR B B LCD_DATA
19_A 19_A
A4 [80 [B4 [64 [42 |- B P306[AT1 |ATT |- GTOULO |- - SCK6 |- B QssL |- B B BEEOEEE B B LCD_DATA A4 [80 |B4 [64 [42 |- B P306[AT1 |ATT |- GTOULO |- - SCK6 |- B QssL |- B B - | B B LCD_DATA
18_A 18_A
B5 [81 |D6 |65 |43 |- IRQ8 |P305[|A10 [A10 |- GTOWUP |- - TXD6/ |- B QsPC |- B B BN PR B B LCD_DATA B5 |81 D6 |65 |43 |- IRQ8 |P305|A10 |AT0 |- GTOWUP |- B TXD6/ |- B QSPC |- B B | B B LCD_DATA
MOSl6 LK 17_A MOSl6 LK 17_A
/SDA6 /SDA6
B4 (82 [C4 |66 |44 |- IRQ9 |P304[A09 [A09 |- GTOWLO [GTIOC[- |- RXD/ |- B B B B B ER PR B B LCD_DATA B4 (82 |C4 |66 |44 |- IRQ9 |P304[A09 [A09 |- GTOWLO [GTIOC[- |- RXD6/ |- B E B B B ERN PR B B LCD_DATA
7A MISO6 16_A 7A MISO6 16_A
/SCL6 /SCL6
C5 [83 |A3 [67 [45 |[VSS |- ER PR B B B - B B B B B B B B B B B C5 |83 |A3 |67 |45 [VSS |- ER PR B B B BENE E B B B B B B - | B B B
D5 |84 |B3 |68 |46 |[VCC |- - B B B - B B B B B B B DN B B B D5 |84 |B3 |68 |46 |[VCC |- - B B B - B B B B B B B DENEEEE B B B
A3 [85 |D5 [69 [47 |- B P303[A08 |A08 |- B GTIOC|- |- B B B B B B B ER PR B B LCD_DATA A3 [85 |D5 [69 [47 |- B P303[A08 |A08 |- B GTIOC|- |- E B B E B B B ERN PR B B LCD_DATA
7B 15_A 7B 15_A
B3 (86 |A2 |70 |48 |- IRQ5 |P302|A07 [AO7 |- GTOUUP |GTIOC[|- |- TXD2/ |- B SSLB3 |- B B BN E B B LCD_DATA B3 (86 |A2 |70 |48 |- IRQ5 |P302[A07 [AO7 |- GTOUUP |GTIOC[- |- TXD2/ |- B SSLB3 |- B B ER PR B B LCD_DATA
4A MOSI2 B 14_A 4A MOSI2 B 14_A
/SDA2 /SDA2
A2 [87 [C3 [71 [49 |- IRQ6 |P301|A06 |AO6 |AGTIOO |[GTOULO |GTIOC|- |- RXD2/ [CTS9_|- SSLB2 |- B B DO B B LCD_DATA A2 [87 [C3 [71 [49 |- IRQ6 |P301|A06 |AO6 |AGTIOO |[GTOULO |GTIOC|- |- RXD2/ [CTS9_|- SSLB2 |- B B - | B B LCD_DATA
4B MISO2 [RTSY/ B 13_A 4B MISO2 [RTSY/ B 13_A
/SCL2 SS9 /SCL2 SS9
C4 |88 [B2 |72 |50 |TCK/SW (- P300|- - - GTOUUP [GTIOC |- - - - - SSLB1 |- - - - - - - - - C4 |88 [B2 |72 |50 [TCK/SW |- P300|- - - GTOUUP [GTIOC |- - - - - SSLB1 |- - - - - - - - -
CLK 0A_A B CLK 0A_A B
C3 [89 |A1 [73 [51 [TMS/SW|- P108[- |- B GTOULO |GTIOC|- |- B CTS9_|- SSLBO - B B ER PR B B B C3 [89 [AT |73 [51 [TMS/SW |- P108[- |- B GTOULO [GTIOC[|- |- B CTS9_|- SSLBO |- B B ERN PR B B B
DIO 0B_A RTSY/ B DIO 0B_A RTSY/ B
SS9 SS9
A1 |90 |D4 [74 [52 |[CLKOUT|- P109[- |- B GTOVUP |GTIOC|-  [CTX1 |- TXDY |- MOSIB|- B B - | B B B A1 |90 |D4 [74 [52 |[CLKOUT|- P109[- |- B GTOVUP |GTIOC|-  [CTX1 |- TXDY |- MOSIB|- B B - | B B B
TDO/S 1A_A MOSI9 B /TDO/S 1A_A MOSI9 B
wo /SDA9 wo /SDA9
D3 |91 [B1 |75 [53 |TDI RQ3 [P110]- |- B GTOVLO |GTIOC|-  |CRX1|CTS2_|RXD9/|- MISOB[- B B | VCOUT |- B D3 |91 [B1 [75 [53 |TDI IRQ3 [PT10]- |- B GTOVLO |GTIOC|-  |CRX1|CTS2_|RXDY/|- MISOB|- B B | VCOUT |- B
1B_A RTS2/ |MISO9 B 1B_A RTS2/ |MISO9 B
8§82 |/SCL9 8§82 [/sCL9
D4 [92 [C2 |76 |54 |- IRQ4 |P111|[A05 [AO5 |- B GTIOC|- |- SCK2 [SCK9 |- RSPC |- B B ER PR B B LCD_DATA D4 |92 [C2 |76 |54 |- IRQ4 |P111 [AO5 [AO5 |- B GTioc[- |- SCK2 [SCK9 |- RSPC |- B B ERN PR B B LCD_DATA
3AA KB_B 12_A 3AA KB_B 12_A
B2 (93 |D3 |77 |55 |- B P112[A04 |AO4 |- B GTIOC|- |- TXD2/ [SCK1 |- SSLBO [SSIBC |- B B B B LCD_DATA B2 (93 |D3 |77 |55 |- B P112[A04 |AO4 |- B GTIOC |- |- TXD2/ [SCK1 |- SSLBO [SSIBC |- B ERN PR B B LCD_DATA
3B_A MOSI2 B |koB 1_A 3B_A MOSI2 B |ko_B 1_A
/SDA2 /SDA2
B1 |94 |C1 |78 |56 |- B P113[A03 |AO3 |- B GTIOC|- |- RXD2/ |- B B SSILR |- B BN B B LCD_DATA B1 |94 |C1 |78 |56 |- B P113[A03 |AO3 |- B GTIOC |- |- RXD2/ |- B B SSILR |- B DR B B LCD_DATA
2A MISO2 CKO/S 10_A 2A MISO2 CKO/S 10_A
/SCL2 SIFSO_ /SCL2 SIFSO_
B B
C2 |95 |E4 |79 |57 |- B P114|A02 |A02 |- B GTioc |- |- B B B B SSIRX |- B B B B LCD_DATA C2 |95 [E4 |79 |57 |- B P114|A02 |A02 |- B GTioc|- |- B B B B SSIRX |- B B B B LCD_DATA
2B DO_B 09_A 28 DO_B 09_A
CT |96 |E3 [80 [58 |- B P115[A0T |AOT |- B GTIOC|- |- B B B B SSITX |- B B E B B LCD_DATA C1 |96 |E3 |80 |58 |- B P115[A0T |AOT |- B GTIOC |- |- B B B B SSITX |- B ER PR B B LCD_DATA
4A DO_B 08_A 4A DO_B 08_A
E3 |97 |D2 |81 |- |vCC |- - B B B - B B B B B B B DO B B B E3 |97 |D2 |81 |- |vCC |- - B B B - B B - B B B B BN B B B
E4 |98 |D1 |82 |- |[vSS |- - B B B - B B B B B B B BN B B B E4 |98 |D1 |82 |- |vSS |- - B B B - B B B B B B B ER B B B
D2 [99 [F4 |83 [59 |- B P608 [A00/ |A0O/D |- B GTIOC|- |- B B B B B B B ER PR B B LCD_DATA D2 (99 [F4 |83 [59 |- B P608 [A00/ |A0O/D |- B GTIOC|- |- E B E E B B B ERN PR B B LCD_DATA
BCO QM1 4B 07_A BCO |am1 4B 07_A
D1 [100[E2 |84 |60 |- B P609[CST |CKE |- B GTIOC |- |CTXT |- B B B - - - - | B B LCD_DATA D1 [100|E2 |84 |60 |- B P609[CST |CKE |- B GTIOC |- |CTXT |- B B B B B B - | B B LCD_DATA
5A 06_A 5A 06_A
F3 [101|F3 |85 |61 |- B P610[CSO |WE |- B GTIOC |- |CRX1[- B B B B B - B B B LCD_DATA F3 [101|F3 |85 |61 |- B P610[CSO |WE |- B GTIOC |- |CRX1[- B B B B B B - | B B LCD_DATA
58 05_A 58 05_A
E2 [102[ET |86 |- |CLKOUT|- P611|-  |SDCS |- B B - B CTS7_|- B B B B ER PR B B B E2 [102[E1 |86 |- |CLKOUT|[- P611|-  |SDCS |- B B - E CTS7_|- E B B B ERN PR B B B
/CACRE RTS7/ /CACRE RTS7/
F Ss7 F Ss7
E1 [103[F2 [87 |- |- B P612[DO8[ |DQOS8 |- B B - B SCK7 |- B B B B B B B B E1 [103[F2 |87 |- |- B P612 [DO8[ |DQOS |- B B - B SCK7 |- B B B B ERN PR B B B
A08/ A08/
DO08] D0g]
F4 [104[F1 [88 |- |- B P613 D09 |DQOY |- B B - B TXD7 |- B B B B BEEDEEE B B B F4 [104[F1 |88 |- |- B P613 D09 |DQOY |- B B - - TXD7 |- B B B B - | B B B
A09/ A09/
D09] D09]
F2 [105|G3 [89 |- |- B P614[D10[ |DQ1O |- B B - B RXD7 |- B B B B B B B B F2 [105|G3 |89 |- |- B P614[D10[ |DQ1O |- B B - B RXD7 |- B B B B ER E B B B
A10/ A10/
D10] D10]
F1 [106[- |- |- |- B P615[- |- B B B - E B E E B B B ER FR B B LCD_DATA F1_[106[- |- |- |- B P615[- |- B - B - - B - - B B B ERN PR B B LCD_DATA
10_B 10_B
G1 [107]- |- |- |- B PAOB[- |- B B B - B B B B B B B B B B LCD_DATA G1 [107]- |- |- |- B PAOB[- |- B B B BEE B B B B B B B - | B B LCD_DATA
09_B 09_B
.
R01DS0358EJ0110 Rev.1.10 RENESAS Page 25 of 116 R01DS0358EJ0110 Rev.1.10 ENESAS ®2:, H116R

Dec 25, 2020 Dec 25, 2020



RA6M3 Group 1. Overview
Pin number Extbus Timers Communication interfaces Analog HMI
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G4 [108]- [ |- [ - PA09][- - - E - - | B B - B - E - - B LCD_DATA
08_B
G2 [109]- |- |- T - PA10]- - - - - - | E - - - - - - - - LCD_DATA
07_B
G3 [110][G1 [90 [62 [vCC - - - - - - - - | - - - - - - - - - -
H3 [111]G2 [91 [63 [vss - - - - - - - - | - - - - - - - - - -
H1 [112[H1 [92 [e4 [vCL - - - - - - - - | - - - - - - - - - -
H2 [113]- |- |- | E PAO1][- - - E - - | SCK8 |- E E E - - E - LCD_DATA
06_B
Ha [11a]- |- |- - PA0O|[- - - - - - | TXD8 |- - - - - - - - LCD_DATA
05_B
Ja Tsf- - - - - P607 |- - - - - - | [RxD8 |- - - - - - - - LCD_DATA
04_B
Ji el - - - P606 [- - - E - RTC[- CTS8_|- E E - - - - - LCD_DATA
ouT RTS8/ 03_B
Ss8
J2 [117[H2 [93 |- |- - P605[D11[ [DQ11 |- - GTioc|- |- - - - - - - - - - -
A11/ 8A
D11]
J3 [118[G4 |94 |- |- - P604[D12[ [DQ12 |- - GTioc|- |- - - - - - - - - - -
A12/ 8B
D12]
K3 [119[H3 [95 |- |- - P603[D13[ [DQ13 |- - GTIoC[- |- - CTS9_[- - - B B N N N
A13/ 7A RTS9/
D13] SS9
K1 [120]41 |96 [65 |- - P602|[EBC [SDCL |- E GTioc|- |- E TXD9 |- E - - E E E LCD_DATA
LK |K 7B 04_A
K2 [121]92 |97 [e6 |- - P601|WR/ [DQMO |- - GTioc|- |- - RXD9 [- - - - - - - LCD_DATA
WRO 6A 03_A
L1 [122[H4 [98 |67 [CLKOUT]- P600[RD |- - - GTIoC[- |- - SCK9 [- - - - - - - LCD_DATA
/CACRE 6B 02_A
F
K4 [123[k2 99 |- [vceC - - E - - - - - | - - - - - - - - - -
L4 [124]K1 [100]- [vss - - - - - - - - | - - - - - - - - - -
L2 [125[y3 [101[68 |- KRO7 [P107[D07[ [DQO7 |AGTOAO|- GTIoC[- |- CTS8_|- - - - - - - - LCD_DATA
A07/ 8A RTS8/ 01_A
D07] SS8
M1 [126]K3 [102[69 |- KRO06 [P106(D06[ [DQO6 |AGTOBO |- GTIoC[- |- SCK8 |- - SSLA3 |- - - - - LCD_DATA
A0B/ 8B _A 00_A
DO06]
L3 [127]y4 [103]70 |- IRQO/ [P105{D05[ [DQO5 |- GTETRGA[GTIOC|- |- TXD8/ |- - SSLA2 |- - - - - LCD_TCO
KRO05 AO5/ 1A MOSI8 _A N3_A
DO5] /SDA8
M2 [128]L3 [104]71 |- IRQ1/ [P104[D04[ [DQO4 |- GTETRGB [GTIOC|- |- |RxD8/ - - SSLAT |- - - - - LCD_TCO
KRO04 A04/ 1B MISO8 _A N2_A
D04] /SCL8
N1 [129]L1 [105[72 |- KRO3 [P103[D03[ [DQO3 |- GTOWUP [GTIOC|-  [CTX0[CTS0_]- - SSLAO |- - - - - LCD_TCO
A03/ 2A_ A RTS0/ _A N1_A
DO3] SS0
M3 [130[M1 [106]73 |- KR02 [P102[D02[ [DQ02 [AGTO0 [GTOWLO [GTIOC|[-  [CRX0[SCKO |- E RSPC |- - E ADTRG |- LCD_TCO
A02/ 2B_A KA_A 0 NO_A
D02]
N2 [131|m2 [107]74 |- IRQ1/ [P101[DO1[ [DQO1 [AGTEEO [GTETRGB [GTIOC |- |- TXDO/ [CTS1_|SDA1|MOSIA[- - - - - LCD_CLK_
KRO1 A01/ 5A MOSIO|RTS1/ [ B [ A A
DO1] /SDAO |SS1
P1 [132[N1 [108]75 |- IRQ2/ [P100{D00[ [DQOO [AGTIOO0 |GTETRGA[GTIOC |- |- |RXDO/ [SCK1 [SCLT [MISOA[- - - - - LCD_EXT
KROO A0O/ 5B MISO0 B A CLK_A
DO0] /SCLO
N3 [133[L2 [109]- |- - P800[D14[ [DQ14 |- - - - | - - - - - - - - - -
A14/
D14]
R1 [134[N2 [110]- |- - P801[D15[ [DQ15 |- - - - | - - - - - - SD1 |- - -
A15/ DAT4
D15] _A
P2 [135]- |- |- | - P802|[- - - - - - | - - - - - - SD1 |- - LCD_DATA
DAT5 02_B
_A
R2 [136]- - - |- - P803 - - - - - - - - - - - - - SD1 |- - LCD_DATA
DAT6 01_B
_A
P3 [137]- |- |- E P804 [- - - E - - | E E E E E E SD1 |- E LCD_DATA
DAT7 00_B
_A
N4 [138[N3 [111]- [vCC - - - - - - - - | - - - - - - - - - -
M4 [139[m3 [112]-  [vss - - - - - - - - | - - - - - - - - - -
R3 [140]Kk4 [113]76 |- - P500 - - AGTOAO|GTIU GTioCc |- [usB_[- - E QSPC |- - SD1 [ANO16 [IVREFO -
1A VBUS LK CLK_
EN A
P4 [141|m4 [114]77 |- IRQ11 [P501]- - AGTOBO[GTIV GTiIoC|-  [usB_[- TXD5/ |- QssL |- - SD1 [AN116 [IVREF1 -
1B OVR MOSI5 CMD
CUR /SDA5 A
A
R4 [142|L4 [115]78 |- IRQ12 [P502]- - - GTIW GTIoC[-  [usB_[- RXD5/ [- Qoo |- - SD1 [ANO17 [IVCMPO -
12A OVR MISO5 DATO
CUR /SCL5 _A
B
N5 [143[k5 [116]79 |- - P503]- - - GTETRGC[GTIOC |- [USB_[CTS6_|[SCK5 |- Qlot1 |- - SD1 [ANT17 |- -
12B EXIC |RTS6/ DAT1
EN [SS6 _A
P5 [144]L5 [117]80 |- - P504[ALE |- - GTETRGD[GTIOC|-  [USB_[SCKé [CTS5_|- Qio2 |- - SD1 [ANO18 |- -
13A D RTS5/ DAT2
SS5 A
P6 [145|ke [118]- |- IRQ14 [P505|- - - - GTioc|- |- RXD6/ |- - Qo3 |- - SD1 [AN118 |- -
13B MISO6 DAT3
/SCL6 _A
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G4 |108]- |- |- I B PACS|- |- B B B - B B |- B B |- B B [CD_DATA
08 B
G2 [109]- |- |- | B PAT0]- |- B B B B B B | B B B B B LCD_DATA
07_B
G3 |110[G1 |90 |62 [vCC |- ER F B B B B - B B |- B B |- B B B
H3 [111[G2 |1 |63 [VSS |- ER F N B B B - B B |- B B P B B B
H1 [112[H1 |92 |64 [vCL |- EE R B B . . . B s s " . — B . .
nz |113- |- | | B PAOT]- |- B B B B SCK8 |- B B B - B B LCD_DATA
068
R4 [114- |- |- | B PAOO|- |- B B B - TXD8 |- |- B B |- B B LCD_DATA
05 B
Ja |15~ |- |- | B P607]- |- B B B |- [RxD8 |- |- B B |- B B LCD_DATA
04_B
aomel [ | B P66~ |- B B E RTC |- CTS8_|- B B B B B B LCD_DATA
ouT RTS8/ 03_B
SS8
J2 |17|A2 |93 |- |- B P605|D11[ |DQTT |- B GTioc|- |- B B |- B B |- B B B
A1/ 8A
D]
J3 |118(G4 |94 |- |- B P604|D12[ [DQ12 |- B GTioc|- |- B B |- B B |- B B B
A12/ 8B
D12]
K3 |119[H3 |95 |- |- B P603|D13[ |DQ13 |- B GTioc|- |- B cTSo_|- | B B B B B B
A13/ 7A RTS9/
D13] ss9
KT [120]J7 |96 [65 |- B P602[EBC |SDCL |- B GTioc - |- B TXD9 |- |- B B - B B L[CD_DATA
K K 7B 04_A
K2 [121[92 |97 |66 |- B P601|WR/ |DQMO |- B GTioc|- |- B RXD9 |- B B B P B B LCD_DATA
WRO 6A 03_A
1 |122[H4 |98 |67 |CLKOUT|- P600|RD |- B B GTioc|- |- B Scko - | B B | B B LCD_DATA
/CACRE 6B 02_A
F
K4 |123[K2 |99 |- [vcC |- B R B B B - B B B B B B R B B B
L4 |124[KT [100]- [vSS |- ER FR B B B B B B |- B B B B B B
2 [125[J3 [101[68 |- KRO7 |P107|DO07[ |DQO7 |AGTOAO|- GTioc|- |- CTS8_|- |- B B | B B LCD_DATA
A07/ 8A RTS8/ 01_A
D07] ss8
M1 |126[K3 [102[69 |- KRO06 |P106|DO06[ |DQ06 |AGTOBO|- GTioc|- |- SCK8 |- B SSLA3 |- B B B B LCD_DATA
06/ 8B A 00_A
DO6]
3 [127[94 [103[70 |- IRQO/ [P105|DO0S[ |DQO5 |- GTETRGA [GTIOC |- |- TXD8/ |- B SSLA2[- B |- B B LCD_TCO
KRO5 A0S/ 1A MOSI8 A N3_A
DO5] /SDA8
M2 [128[L3 [104[71 |- IRQ1/ [P104|DO04[ [DQO4 |- GTETRGB [GTIOC |- |- |RXD8/|- B SSLAT |- B |- B B LCD_TCO
KRO4 04/ 1B MISO8 A N2_A
DO04] /scL8
N1 _[129[L1 [105[72 |- KR03 |P103|D03[ [DQO3 |- GTOWUP |GTIOC |- |CTX0 |CTSO_|- B SSLAO |- B B B B LCD_TCO
A03/ 2A_A RTS0/ A N1_A
DO03] $S0
M3 [130|M1 [106]73 |- KR02 |P102|D02[ |[DQ02 [AGTO0 |GTOWLO |GTIOC|-  |CRX0|SCKO |- B RSPC |- - — |ADTRG |- B LCD_TCO
02/ 2B_A KA_A o NO_A
D02]
N2 |131[M2 [107[74 |- IRQ1/ [P101|DOA[ |DQO1 |AGTEEO [GTETRGB [GTIOC |- |- TXDO/ [CTS1_|SDAT|MOSIA[- B |- B B LCD_CLK_
KRO1 A0t/ 5A MOSIO|RTS1/ | B |_A A
DO1] /SDAO [SS1
PT |132[N1 [108[75 |- RQ2/ [P100|DO0O[ |DQO0 |AGTIO0 |GTETRGA |GTIOC|- |- |RXDO/ [SCK1 |SCL1 [MISOA|- B | B B LCD_EXT
KR0O A0/ 58 MISO0 B |A CLK_A
DO00] /SCLO
N3 [133[L2 [109]- |- B P800 |D14[ |DQ14 |- B B B B B |- B B B B B B
A4/
D14]
R1 |134[N2 [110[- |- B P801|D15[ |DQT5 |- B B - B B |- B B SDT |- B B B
A15/ DAT4
D15] A
P2 |135]- |- |- |- B P8o2|- |- B B B - B B |- B B SDT |- B B LCD_DATA
DAT5 02_B
_A
R2 |136]- |- |- |- B P8o3|- |- B B B - B B B B B B SDT |- B B LCD_DATA
DAT6 01.B
A
P3 |137]- |- |- B P8o4l- |- B B B - B B |- B B SDT |- B B L[CD_DATA
DAT? 00_B
A
N4 [138[N3 [111]- |[veC |- ER R B B B B - B B B B B B P B B B
M4 [139|M3 [112]- |[vSS |- ER EE B B B B B B B | B B B B B B
R3 [140|K4 [113]76 |- B P500[- |- AGTOAO|GTIU GTIOC|-  |USB_|- B B QsPC |- - SD1 |ANO16 |IVREFO |- B
1A VBUS LK CLK_.
EN A
P4 |141[M4 [114[77 |- IRQ1T [P501]- |- AGTOBO|GTIV GTIOC|-  |USB_[- TXD5/ |- QssL |- B SDT |AN116 |IVREFT |- B
18 OVR MOSI5 CcMD
CUR /SDAS5 A
A
R4 [142[L4 [115[78 |- RQ12 [P502]- |- B GTIW GTIOC|- |USB_|- RXD5/ |- QIo0 |- B SDT |ANO17 |IVCMPO|- B
12A OVR MISO5 DATO
CUR /SCL5 A
B
N5 |143[K5 [116]79 |- B P503]- |- B GTETRGC|GTIOC |- |USB_|CTS6_|SCK5 |- QioT |- B SDT [ANT17 |- B B
128 EXIC |RTS6/ DAT1
EN [ss6 A
P5 |144[L5 [117[80 |- B P504|ALE |- B GTETRGD |GTIOC |- |USB_|SCK6 |CTS5_|- Qio2 |- B SDT [ANO18 |- B B
13A D RTSS/ DAT2
SS5 A
P6 |145[K6 [118]- |- IRQ14 [P505[- |- B B GTioc|- |- RXDS/ |- B QIo3 |- B SDT [AN118 |- B B
138 MISO6 DAT3
/SCL6 A
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Pin number [Extbus  |Timers Communication interfaces Analog HMI e | Extbus  [Timers EifEO Analog HMI
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3|55|8(85289 2| 5| 2 5| s| 5| 5|c2Bz5s| o z| Bl Ex|Es| B|E B|%3| B S SIE13818 "¢ 5|7 & 8 s 5cBz535s| o 3| 4|Ec|Es| 8| 5| 3|33 B S
o 2 = X = =~ = = =~
a|3|9/%(%258 E[2] & & < [C) olxSélaelae| 8 [7) olwlSlwel 5| o <0< [3) [0} @lJ|a|a|a O E_g [7) < o olxlSolaelae| 8 [7) olwlSlwel S5 o < o< [3) o
R5 [146|L6 ([119]- |- IRQ15 |P506 |- - - - - - - TXD6/ |- - - - - - - SD1 [ANO19 |- - - R5 [146|L6 ([119]- - IRQ15 |P506 |- - - - - - - TXD6/ |- - - - - - - SD1 [ANO19 |- - -
MOSI6 CD_ MOSI6 CD_
/SDA6 A /SDA6 A
N6 [147]- |- |- | B P507 - B B B B - B CTS5_|- B B B B B SD1 |ANT19 |- B B N6 [147]- |- |- B P507 - B B B B - B CTS5_|- B B B B B SD1 |ANT19 |- B B
RTS5/ WP_ RTS5/ WP_
SS5 A SS5 A
R6 [148|N4 (120(81 |- - P508 |- - - - - - - SCK6 |SCK5 |- - - - - - - [AN020 |- - - R6 [148|N4 (120(81 |- - P508 |- - - - - - - SCK6 |SCK5 |- - - - - - - [AN020 |- - -
M7 [149[N5 [121]82 [VCC |- - B B E B . E B E E = = B |- B B B B M7 [149[N5 [121[82 [VCC |- - B B = B EE E E E E = = E |- E B B B
N7 |150[M5 [122]83 |VSS B B R B B N B - N B - N N N B N N N B B B N7 [150|M5 [122]83 |[VSS B B N B B N B - R B N R B B B B N B N B B
P7 |151|M6 (123]84 |- IRQ13 |PO15 (- - - - - - - - - - - - - - - - AN006/ |DA1/ - - P7 [151|M6 (123|84 |- IRQ13 |PO15|- - - - - - - - - - - - - - - - ANO0O06/ |DA1/ - -
AN106 [IVCMP1 AN106 |IVCMP1
R7 [152|N6 |124]85 |- E PO14 - E B E B . E E = E B B B EE ANOO5/ [DAO/ |- E R7 [152|N6 [124]85 |- E PO14- E B E B . E E E E B B B |- ANOO5/ [DAO/ |- E
AN105 |IVREF3 AN105 |IVREF3
P8 [153[M7 [125[86 |VREFL |- - B B E B B B B E E = = E - E B B B P8 [153[M7 [125[86 |[VREFL |- - B B = B N E B = E B B B - B B B B
R8 |154[N7 [126]87 |VREFH |- R R R R R B - R R R R B B B R R R R B R R8 |154[N7 [126]87 |VREFH |- R R R B R B - R R N R B B - R R R R B R
N8 [155|L7 [127|88 [AVCCO |- E B E E E E E E E E E = E |- E E B = N8 [155|L7 [127|88 [AVCCO |- |- E E E E EE E E E E = E E |- E E B B
N9 [156(L8 [128[89 [AVSSO |- - E B E B - B B E B B B B |- E B B B N9 [156([L8 [128[89 [AVSSO |- |- B B B B EE B B B B B B B E B E E B E
P9 [157|M8 [129]90 |VREFLO |- B N B B N B - R B B N N N B B B B B B B P9 [157|M8 [129]90 |VREFLO |- B B B B - B - B B B B B B B B B B B B B
R9 |158[N8 [130]{91 |VREFHO |- B R B B R B - R B - R - - - R - R B B B R9 |158[N8 [130]{91 |VREFHO |- B R R B R B - - R B B B B B R B R R B R
Mg [159]- |- |- |- IRQ14 [P010|- B B E B N E B E E B B B |- AN103 |- B B M8 [159]- |- |- |- IRQ14 [P010|- B B E B N E E E E B B B |- AN103 |- B B
-DS -DS
M9 [160[M9 [131]- |- IRQ13 [P009 |- B B B B - N B N N B B B R N AN004 |- B B M9 [160[M9 [131]- |- IRQ13 [P009 |- B B N B - B B N N B B B R N AN004 |- B B
-DS -DS
P10 [161|N9 (132[92 |- IRQ12 |P008 |- - - - - - - - - - - - - - - - ANO003 |- - - P10 [161|N9 (132]92 |- IRQ12 |P008 |- - - - - - - - - - - - - - - - ANO003 |- - -
-DS -DS
M6 [162|K7 [133]93 |- E POO07 |- E B E E N E E E E E E E |- PGAVS |- E E M6 [162|K7 [133]93 |- E P007 |- E E E E - E E E E B B B |- PGAVS |- E E
S100/A S100/A
N107 N107
N10 (163 |L9 (134(94 |- IRQ11-|P006 |- - - - - - - - - - - - - - - - AN102 |IVCMP2|- - N10[163|L9 (134|94 |- IRQ11-|P006 |- - - - - - - - - - - - - - - - AN102 |IVCMP2|- -
DS Ds
R10 (164 |K8 (135[95 |- IRQ10 |P005 |- - - - - - - - - - - - - - - - AN101 |IVCMP2|- - R10 (164 |K8 (135[95 |- IRQ10 |P005 |- - - - - - - - - - - - - - - - AN101 |IVCMP2|- -
-DS -DS
P11 [165|K9 (136(96 |- IRQ9- (P004 |- - - - - - - - - - - - - - - - AN100 [IVCMP2|- - P11 [165|K9 [136]|96 (- IRQ9- [P004 |- - - - - - - - - - - - - - - - AN100 [IVCMP2|- -
DS DS
M5 [166 K10 [137]97 |- B P003 - B B B B - B B B B B B B E B PGAVS |- B B M5 [166 K10 [137]97 |- E P003 - E B B B - B B B B B B B E B PGAVS |- B B
S000/A S000/A
NOO07 NO0O07
R11 (167 |M10(138(98 |- IRQ8- |P002 (- - - - - - - - - - - - - - - - ANO002 |IVCMP2|- - R11 [167|M10(138(98 |- IRQ8- |P002 |- - - - - - - - - - - - - - - - ANO002 |IVCMP2|- -
DS DS
N11|168 [N10(139]99 |- IRQ7- |P001 |- - - - - - - - - - - - - - - - AN001 [IVCMP2[- - N11 168 [N10(139]99 |- IRQ7- |P001 |- - - - - - - - - - - - - - - - AN001 [IVCMP2(- -
DS DS
R12(169|L10 (140{100]|- IRQ6- |P00O (- - - - - - - - - - - - - - - - ANO000 [IVCMP2|- - R12[169|L10 (140{100]|- IRQ6- |P00O |- - - - - - - - - - - - - - - - ANO000 [IVCMP2|- -
DS DS
M10[170[N71 [141]- |VSS B - B B E B N E B = E = = E - E E B B M10[170[N71 [141]- |VSS E - E B = B N E E = E B B B - E E B B
M11[171[N12[142[- |[vCC R R R R B R B - R R R N - - - R R R R B R M11]171[N12[142[- |[vCC R R B R B B B - B R B B B B R R B R R B R
p12[172]- |- |- |- E P806 |- E E B E N B E B B E E E E B E E E LCD_EXT p12[172|- |- |- |- E P806 |- E E B E EE B E E E E E E E E E E E LCD_EXT
CLK_B CLK_B
R13[173]- |- |- |- B P805 |- B B B B . E TXD5 |- E B B B |- E B B LCD_DATA R13[173]- |- |- |- E P805 |- B B E B - E TXD5 |- E B B B |- E E B LCD_DATA
178 17.B
N12[174]- |- |- | B P513]- B B B B - B RXD5 |- B B B B B B B B B LCD_DATA N12[174]- |- |- |- B P513]- B B - B - B RXD5 |- B B B B B B B B B LCD_DATA
16_B 16_B
R14 [175|M11(143|- - IRQ14 |P512 |- - - - GTIOC |- CTX1 |TXD4/ |- SCL2 |- - - - - - - - - VSYNC R14|175|M11|143|- - IRQ14 |P512 |- - - - GTIOC |- CTX1 |TXD4/ |- SCL2 |- - - - - - - - - VSYNC
0A MOSI4 0A MOSI4
/SDA4 /SDA4
P13 (176 |M12(144|- - IRQ15 |P511 |- - - - GTIOC |- CRX1 |RXD4/ (- SDA2|- - - - - - - - - PCKO P13 (176 |M12(144|- - IRQ15 |P511 |- - - - GTIOC |- CRX1 |RXD4/ (- SDA2|- - - - - - - - - PCKO
0B MISO4 0B MISO4
/SCL4 /SCL4
- - - — - — S v 5 =
Note: ~ Some pin names have the added suffix of _A, _B, and _C. When assigning the GPT, IIC, SPI, SSIE, ETHERC (RMII), SDHI, Note: LE5|IZFARINT _A. _BM_CWE%. 7BCGPT. NIC. SPL. SSIE. ETHERC(RMI). SDHIFIGLCDCINHERY, EZFABMEESG
d GLCDC functionali | he functional pi ith th ffi ZHIThEEE M
an unctionality, select the functional pins with the same suffix. e °
.
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RA6M3 Group

2. Electrical Characteristics

RA6M3 Group

2. KM

2. Electrical Characteristics

Unless otherwise specified, the electrical characteristics of the MCU are defined under the following conditions:

VCC =AVCCO0=VCC_USB=VBATT=2.7t03.6 V,2.7< VREFHO/VREFH < AVCCO0, VCC_USBHS =
AVCC_USBHS =3.0t0 3.6 V, VSS = AVSS0O = VREFLO/VREFL = VSS USB = VSS1 USBHS = VSS2 USBHS =

PVSS USBHS = AVSS USBHS =0V, Ta = Topr.

Figure 2.1 shows the timing conditions.

For example P100

L
.

Von =VCC x 0.7, VoL = VCC % 0.3
Vip=VCC x 0.7, V. =VCC x 0.3

Load capacitance C = 30pF

Figure 2.1

Input or output timing measurement conditions

The measurement conditions of timing specification in each peripherals are recommended for the best peripheral
operation, however make sure to adjust driving abilities of each pins to meet your conditions.

2.1 Absolute Maximum Ratings

2. HBSHEFHE

BRAEREME, MCUNBSIEEUTRAETEX:

VCC =AVCCO0=VCC_USB =VBATT=2.7t03.6 V,2.7< VREFHO/VREFH < AVCCO0, VCC_USBHS =

AVCC_USBHS =3.0t0 3.6 V, VSS = AVSS0O = VREFLO/VREFL = VSS USB = VSS1 USBHS = VSS2 USBHS =
PVSS USBHS = AVSS USBHS =0V, Ta = Topr.

ERI1EBRT R FEE,

f130P100

VOH=VCCx0.7, VOL=VCCx0.3

VIH=VCCx0.7, VIL=VCCx0.3
TAF A C=30pF

Figure 2.1 WARWHENNESGE

BPIMKHRFASCRNER G BHETN, LIRRRENINGIRE, BEHERAESSIHRRIES

LU R ISR 5 1o
21 BNRRMEE

Dec 25, 2020

Table 2.1 Absolute maximum ratings
Parameter Symbol Value Unit
Power supply voltage VCC, VCC_USB *2 -0.3to0 +4.0 V
VBATT power supply voltage VBATT -0.3to +4.0 \Y
Input voltage (except for 5V-tolerant ports*!) Vin -0.3to VCC +0.3 \Y
Input voltage (5V-tolerant ports*1) Vin -0.3to + VCC + 4.0 (max 5.8) \%
Reference power supply voltage VREFH/VREFHO -0.3 to AVCCO + 0.3 \Y
Analog power supply voltage AVCCO *2 -0.3to +4.0 \Y
USBHS power supply voltage VCC_USBHS -0.3t0 +4.0 V
USBHS analog power supply voltage AVCC_USBHS -0.3to +4.0 \%
Analog input voltage (except for PO00 to P007) Van -0.3 to AVCCO + 0.3 \Y
Analog input voltage (P000 to P007) when PGA VanN -0.3 to AVCCO + 0.3 \Y
differential input is disabled
Analog input voltage (P000 to P002, P0O04 to PO06) Van -1.3to AVCCO + 0.3 \Y
when PGA differential input is enabled
Analog input voltage (P003, P007) when PGA VanN -0.8 to AVCCO + 0.3 Vv
differential input is enabled
Operating temperature*3.*4.*5 Topr -40 to +85 °C
-40 to +105
Storage temperature Tstg -65to +125 °C
R01DS0358EJ0110 Rev.1.10 ;{EN ESNS Page 28 of 116
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Table 2.1 B mATEE
Parameter Symbol Value Unit
BIREBE VCC, VCC_USB *2 -0.3to +4.0 \Y%
VBATTEIREEE VBATT -0.3 to +4.0 \Y
WABE (GVIdZimOkRIM1) Vin -0.3to VCC + 0.3 \Y
WARBE (GVERRKO) Vin -0.3to + VCC + 4.0 (max 5.8) \%
SEBRBE VREFH/VREFHO -0.3to AVCCO + 0.3 Vv
RN R JREB & AVCCO *2 -0.3to +4.0 \%
USBHSEBIREE[E VCC_USBHS -0.3to +4.0 \Y%
USBHSHR M BB JREB [ E AVCC_USBHS -0.3to +4.0 \Y%
BEINEBE (POOOEPOO7FRIM) Van -0.3to AVCCO + 0.3 \Y%
88%%5&5@)\?—3—’%%E?J‘E’\Jﬁ}uﬁﬁ)\%}f (POOOEP Van -0.3to AVCCO + 0.3 \Y%
BEAPGAE NHNBBIERIGNBE (POO0EP002 Van -1.3t0 AVCCO + 0.3 Y%
« POO4ZEP006)
s)GAﬁﬁEﬁ)\%ﬁEES‘E’\HE}L‘AEﬁ)\%E(POO3 POO Van -0.8 to AVCCO + 0.3 \Y
Operating temperature*3.*4.*5 Topr -40 to +85 °C
-40 to +105
ERE Tstg -55 to +125 °C
RO1DS0358EJ0110 Rev.1.10 RENESAS $28M, #1167



RA6M3 Group

2. Electrical Characteristics

Caution: Permanent damage to the MCU might result if absolute maximum ratings are exceeded.

Note 1. Ports P205, P206, P400, P401, P407 to P415, P511, P512, P708 to P713, and PB01 are 5V-tolerant.
Note 2. Connect AVCCO and VCC_USB to VCC.
Note 3.  See section 2.2.1, T;/T, Definition.
Note 4. Contact a Renesas Electronics sales office for information on derating operation when T, = +85°C to +105°C. Derating is the
systematic reduction of load for improved reliability.
Note 5.  The upper limit of operating temperature is 85°C or 105°C, depending on the product. For details, see section 1.3, Part
Numbering.
Table 2.2 Recommended operating conditions
Parameter Symbol Value Min Typ Max Unit
Power supply voltages VCC When USB/SDRAM is not used | 2.7 - 3.6 \%
When USB/SDRAM is used 3.0 - 3.6 \
VSS - 0 - \Y
USB power supply voltages VCC_USB, - VCC - \%
VCC_USBHS
VSS_USB, - 0 - \Y
AVSS_USBHS,
PVSS_USBHS,
VSS1_USBHS,
VSS2_USBHS
VBATT power supply voltage VBATT 1.8 - 3.6 \
Analog power supply voltages | AVCCO0*! - VCC - \%
AVSSO0 - 0 - \Y

Note 1.

2.2
2.2.1

Connect AVCCO to VCC. When neither the A/D converter nor the D/A converter nor the comparator is in use, do not leave the
AVCCO0, VREFH/VREFHO0, AVSSO0, and VREFL/VREFLO pins open. Connect the AVCCO0 and VREFH/VREFHO pins to VCC,
and the AVSS0 and VREFL/VREFLO pins to VSS, respectively.

DC Characteristics

T;/T, Definition

Table 2.3 DC characteristics
Conditions: Products with operating temperature (T,) -40 to +105°C

Parameter Symbol Typ Max Unit Test conditions
Permissible junction temperature T; - 125 °C High-speed mode
1051 Low-speed mode
Subosc-speed mode
Note: Make sure that T; = T, + 6ja x total power consumption (W), where total power consumption = (VCC - Voy) x Zloy + VoL * Zlop

Note 1.

+ lgcmax x VCC.

The upper limit of operating temperature is 85°C or 105°C, depending on the product. For details, see section 1.3, Part
Numbering. If the part number shows the operation temperature to 85°C, then Tj max is 105°C, otherwise, 125°C.

R0O1DS0358EJ0110 Rev.1.10
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2. BRE

RAGM3 Group 4%

Caution: MRBIEWRATEE, TEEFMCUEMKAERIF,

Note 1. U%[P205. P206. P400. P401. P407ZEP415. P511. P512. P708ZEP713F1PB01RI &5V,

Note 2. ¥EAVCCOFIVCC_USBEEZEIVCC,

Note 3. BEZBIAE22.17, TTaEN.

Note 4. BXTETa=+85°CE+105°CAIRFUETHER, BHARKFEEFHENTL, BRIORRSKMR L AZELIRESIE .

Note 5. TERE LRSS CH105°C, BAFBRTF™M. BXFHER, FEEHE 13T, HH
Numbering.

Table 2.2 WEILERH

Parameter Symbol Value Min Typ Max Unit
BIREBE VCC FEFAUSBSDRAMBY 2.7 - 3.6 \Y%
£ FAUSBSDRAMEY 3.0 - 3.6 \Y
VSS - 0 - \Y
USBEBREBIE VCC_USB, - VCC - \Y
VCC_USBHS
VSS_USB, - 0 - \Y
AVSS_USBHS,
PVSS_USBHS,
VSS1_USBHS,
VSS2_USBHS
VBATTERIJREBIE VBATT 1.8 - 3.6 \Y
RN JREB & AvCCOo*1 - vCcC - \%
AVSS0 - 0 - \Y

Note 1. J§AVCCOZEIEZIVCC, HAD¥E#R2R. DARIRESMLLIRBIIREARN, EWIFAVCCO. VREFHVREFHO. AVSSOFIVREFLVREFLO

SIE=, BFAVCCOFMVREFHVREFHOS |14 B ZEZEIVCC, FEAVSSOFVREFLVREFLOS B4 5)iEEEIVSS,

2.2 DC Characteristics
2.2.1 T;/T, Definition

Table 2.3 DC characteristics
%M. IT1ERE(Ta)-40E+105°CHI~ M@

Parameter Symbol Typ Max Unit Wit &
RIFLER T, - 125 °C High-speed mode

1051 Low-speed mode
Subosc-speed mode

Note:  HAfRTj=Ta+0jax B IHFE(W), E S IHFE=(VCCVOH)xSIOH+VOLxSIOL+ICCmaxxVCCo

Note 1. TIfERE_EFR785°CE105°C, BAEBRTF=m. BXIEMER, BBHAE13W, 2o
RS, MRBHSETITIERENSSC, MTjmaxF105°C, FMIH125°C,

Page 29 of 116
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RAG6M3 Group 2. Electrical Characteristics RABM3 Group 2. B
2.2.2 IO Vi, VL 2.2.2 1OV I H
Table 2.4 /1O Vi, ViL Table 2.4 IOV IH
Parameter Symbol | Min Typ | Max Unit Parameter Symbol | Min Typ | Max Unit
Input voltage | Peripheral | EXTAL(external clock input), WAIT, SPI (except | V4 VCCx08 |- - \Y% WINBE (| JMEIORE | EXTAL (SMERESSREEAN) o WAIT. SPI (FR ViH VCCx0.8 |- - \%
(Secz(lfri?ttt I?ii)ger ];Jui:dlon Repero ViL - - VCC x0.2 igéﬁ%éﬁ?m o RSPCK) ViL - - VCC x 0.2
input pins) D00 to D15, Vin VCCx07 |- - D00 to D15, Vin VCCx07 |- -
DQOO to DQ15 Vi - - Ve %03 DQOO to DQ15 Vi - - Ve % 03
ETHERC Vin 2.3 - - ETHERC Vin 2.3 - -
Vi - - |veexoz2 Vi - - |veexoz2
IIC (SMBus)*" ViH 21 - - IIC (SMBus)*1 ViH 21 - -
Vi - - 0.8 Vi - - 0.8
IIC (SMBus)*2 Vin 2.1 - VCC + 3.6 IIC (SMBus)*2 Vin 2.1 - VCC + 3.6
(max 5.8) (max 5.8)
Vi - - 0.8 Vi - - 0.8
Schmitt trigger IIC (except for SMBus)*! ViH VCCx07 |- - MR AR 28 IIC (except for SMBus)*1 ViH VCCx07 |- -
input voltage ViL - - |vccxo03 BN Vi - -~ |vcecxo3
AVt VCC x0.05 | - - AVt VCC x0.05 | - -
IIC (except for SMBus)*2 ViH VCC x 0.7 - VCC + 3.6 IIC (except for SMBus)*2 ViH VCC x 0.7 - VCC + 3.6
(max 5.8) (max 5.8)
Vi - - VCC x 0.3 Vi - - VCC x 0.3
AVt VCC x0.05 | - - AVt VCC x0.05 | - -
5V-tolerant ports*3, *7 ViH VCC x 0.8 - VCC + 3.6 5V-tolerant ports*3, *7 ViH VCC x 0.8 - VCC + 3.6
(max 5.8) (max 5.8)
Vi - - VCC x 0.2 Vi - - VCC x 0.2
AVt VCC x0.05 | - - AVt VCC x0.05 | - -
RTCICO, | When using the | When VBATT | Vi VgarT X 0.8 | - Vgart + 0.3 RTCICO, | 18 & f B th Ay ‘%?%VBATTEE‘}IE Vi VgarT X 0.8 | - Vgart + 0.3
Rroicz | Functen | seteaes V|- ~ [ Vearr=02 RTCIC2 | Functon E ~ [ Vearr=02
AVT Vgarr x 0.05 | - - AV Vgatr % 0.05 | - -
When VCC Vi VCCx08 |- Higher ERRVCCRIRES | Vg VCCx08 |- BHHEBEY
power supply is voltage either CC+0.3VEVB
selected VCC+0.3V ATT+0.3V
or
Vearr + 0.3V
Vi - - VCC x 0.2 Vi - - VCC x 0.2
AVt VCC x0.05 | - - AVt VCC x0.05 | - -
When not using the Battery Backup | Vi VCCx0.8 |- VCC +0.3 E R & F Bt At Viy VCCx08 |- VCC +0.3
Function Vi N B VCC x 0.2 Function Vi N N VCC x 0.2
AV; | VCCx0.05 | - - AV; | VCCx0.05 | - -
Other input pins*4 Vin VCC x0.8 |- - HE NG| fl<4 Viy VCCx08 |- -
Vi - - |veexoz2 Vi - - |veexoz2
AV VCC x 0.05 | - - AV; VCC x 0.05 | - -
Ports 5V-tolerant ports*5, *7 Vi VCC x 0.8 - VCC + 3.6 Ports 5V-tolerant ports*5. *7 Vi VCC x 0.8 - VCC + 3.6
(max 5.8) (max 5.8)
Vi - - VCC x 0.2 Vi - - VCC x 0.2
Other input pins*6 Vig VCCx08 |- - HAnim N5 H+6 Viy VCCx0.8 |- -
Vi - - VCC x 0.2 Vi - - VCC x 0.2
Note 1. SCLO_B (P204), SCL1_B, SDA1_B (total 3 pins). Note 1. SCLO_B (P204), SCL1_B, SDA1_B (total 3 pins).
Note 2. SCLO_A, SDAO_A, SCLO_B (P408), SDAO_B, SCL1_A, SDA1_A, SCL2, SDA2 (total 8 pins). Note 2. SCLO_A, SDAO_A, SCLO_B (P408), SDAO_B, SCL1_A, SDA1_A, SCL2, SDA2 (total 8 pins).
Note 3. RES and peripheral function pins associated with P205, P206, P400, P401, P407 to P415, P511, P512, P708 to P713, PB01 Note 3. RESF15P205. P206. P400. P401. P407ZEP415. P511. P512. P708%EP713. PBO1AEXHISNEINEESIH (3£2345(H)
(total 23 pins). °

R0O1DS0358EJ0110 Rev.1.10 %300, #1116l
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RAG6M3 Group 2. Electrical Characteristics RABM3 Group 2. B

Note 4.  All input pins except for the peripheral function pins already described in the table. Note 4. BRFRHPERARNIMEITIRES IHISMIFR B NG IH#,
Note 5. P205, P206, P400, P401, P407 to P415, P511, P512, P708 to P713, PBO1 (total 22 pins). Note 5. P205, P206, P400, P401, P407 to P415, P511, P512, P708 to P713, PBO1 (total 22 pins).
Note 6.  All input pins except for the ports already described in the table. Note 6. FRERFPERRNIHEOINIFTE RN,
Note 7.  When VCC is less than 2.7 V, the input voltage of 5 V-tolerant ports should be less than 3.6 V, otherwise breakdown might Note 7. HVCCNhF27VEY, sVARRIHOMNBMANBER/NF36V, BNARESEZETE, EANSVARBAHBIEFESEFHEE,
occur because the 5 V-tolerant ports are electrically controlled to not violate the breakdown voltage.
N\ ;ﬁ‘ N\ N
2.2.3 10 Ion, loL 2.2.3 REHM
Table 2.5 /0 Ion, loL Table 2.5 RERMW
Parameter Symbol Min Typ Max Unit Parameter Symbol Min Typ Max Unit
Permissible output current Ports P008 to P010, P201 - IoH - - -2.0 mA AFRHBER (51510 IHEPOO8ZEPO10. P201 - IoH - - 2.0 mA
(average value per pin) HFI9E)
IOL - - 2.0 mA |o|_ - - 2.0 mA
Ports P014, P0O15 - loH - - -4.0 mA Ports P014, P015 - loH - - -4.0 mA
IOL - - 4.0 mA |o|_ - - 4.0 mA
Ports P205, P206, P407 to P415, | Low drive*! IoH - - 2.0 mA #OP205, P206. P407ZEP415 | fERIRx1 loH - - 2.0 mA
P602, P708 to P713, PB01 (total . P602. P708%P713. PBO1 (
19 pins) loL - - 2.0 mA $#19%1) loL - - 2.0 mA
Middle drive*2 loH - - -4.0 mA | 2 loH - - -4.0 mA
loL - - 4.0 mA loL - - 4.0 mA
High drive*3 loH - - -20 mA | B3 loH - - -20 mA
IOL - - 20 mA |o|_ - - 20 mA
Other output pins*4 Low drive*" loH - - -2.0 mA | fthi 5 R4 3R loH B B 20 mA
loL - - 2.0 mA loL - - 2.0 mA
Middle drive*2 IoH - - -4.0 mA L) loH B B 40 mA
loL - - 4.0 mA loL - - 4.0 mA
High drive*3 loH - - -16 mA | B3 loH - - -16 mA
IOL - - 16 mA |o|_ - - 16 mA
Permissible output current Ports P008 to P010, P201 - IoH - - -4.0 mA srmdBR (81510 1% PO0OSZEPO10. P201 - IoH - - -4.0 mA
(max value per pin) MR AME)
IOL - - 4.0 mA |o|_ - - 4.0 mA
Ports P014, P0O15 - loH - - -8.0 mA Ports P014, P015 - loH - - -8.0 mA
IOL - - 8.0 mA |o|_ - - 8.0 mA
Ports P205, P206, P407 to P415, | Low drive*! loH - - -4.0 mA HP205. P206. P407ZEP415. RO 1 lon R R 4.0 mA
P602, P708 to P713, PB01 P602, P708 to P713, PB01
(total 19 pins) loL - - 4.0 mA (total 19 pins) loL - - 4.0 mA
Middle drive*2 loH - - -8.0 mA aRx2 loH - - 8.0 mA
IOL - - 8.0 mA |o|_ - - 8.0 mA
High drive*3 lon - - -40 mA | B3 loH B - 40 mA
loL - - 40 mA loL - - 40 mA
Other output pins*4 Low drive* loH - - 4.0 mA L2 RS loH - - -4.0 mA
IOL - - 4.0 mA |o|_ - - 4.0 mA
Middle drive*2 loH - - -8.0 mA RIR-2 loH - - -8.0 mA
IOL - - 8.0 mA |o|_ - - 8.0 mA
High drive*3 loH - - -32 mA G loH - - -32 mA
IOL - - 32 mA |o|_ - - 32 mA
Permissible output current Maximum of all output pins ZloH (max) | - - -80 mA AFRIHER (RASS FrEmH5IHN&EXE ZloH (max) | - - -80 mA
(max value total pins) %0
ZloL (max) | - - 80 mA oL (max) | - - 80 mA
Caution:  To protect the reliability of the MCU, the output current values should not exceed the values in this Caution: ARIFERINMEIEY, BHBRERMKBINRDPNE, FI9HHBREIEE100usHNFIBIRFIIE
table. The average output current indicates the average value of current measured during 100 ps. °
Note 1.  This is the value when low driving ability is selected in the port drive capability bit in the PmnPFS register. The selected driving Note 1. XREPmMNPFSE 728 8Yin IR shaE DA PIBZFMRIRTNEEN BB, ERERGFNEX TREFMENEIEET.
ability is retained in Deep Software Standby mode.
Note 2. This is the value when middle driving ability is selected in the port drive capability bit in the PmnPFS register. The selected Note 2. XREPmMNPFSH FaslNim AR eBE /I P EFPERchEENNHNE. TRERGHIER TRBMENZEREET,
driving ability is retained in Deep Software Standby mode.
Note 3. This is the value when high driving ability is selected in the port drive capability bit in the PmnPFS register. The selected driving Note 3. XEEPmMnPFSEHF2MiHARchaE AP IEZFHIRNEENRNE. TRERGFNEX TREFMENEHEET.

ability is retained in Deep Software Standby mode.
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2. Electrical Characteristics

RA6M3 Group

2. BREH

Note 4. Except for PO00 to P007, P200, which are input ports.

224 I/0 Von, VoL, and Other Characteristics
Table 2.6 /0 Voh, VoL, and other characteristics
Parameter Symbol Min Typ Max Unit Test conditions
Output voltage Ic VoL - - 0.4 \ loL=3.0mA
VoL - - 0.6 loL = 6.0 mA
e+t VoL - - 0.4 loL = 15.0 mA
(ICFER.FMPE = 1)
VOL - 0.4 - lOL =20.0 mA
(ICFER.FMPE = 1)
ETHERC VoH VCC-05 |- - lon =-1.0 mA
VOL - - 0.4 |o|_ =1.0mA
Ports P205, P206, P407 to P415, VoH VCC-1.0 - - loH =-20 mA
P602, P708 to P713, PBO1 (total 19 VCC=33V
pins)*2
VOL - - 1.0 lOL =20 mA
VCC =33V
Other output pins VoH VCC-0.5 - - lon =-1.0 mA
VoL - - 0.5 loL = 1.0 mA
Input leakage current RES [linl - - 5.0 A Vih=0V
Vin=5.5V
Ports P000 to P002, P0O04 to P006, - - 1.0 Vin=0V
P200 Vip = VCC
Ports P003, PO07 | Before - - 45.0 Vin=0V
initialization*3 Vi, =VCC
After - - 1.0 Vin =0V
initialization*4 Vi, =VCC
Three-state leakage 5V-tolerant ports [ITsil - - 5.0 HA Vih=0V
current (off state) Vin=5.5V
Other ports (except for ports PO0O0 - - 1.0 Vih=0V
to P007, P200) Vih, =VCC
Input pull-up MOS current | Ports PO to PB (except for ports Ip -300 - -10 MA VCC=27t036V
P000 to P007) Vin =0V
Input capacitance USB_DP, USB_DM, and ports Cin - - 16 pF Vbias = 0V
P003, P007, P0O14, P015, P400, Vamp = 20mV
P401, P511, P512 f=1MHz
T,=25°C
Other input pins - - 8 a

Note 1. SCLO_A, SDAO_A (total 2 pins).

Note 2.  This is the value when high driving ability is selected in the port drive capability bit in the PmnPFS register.

The selected driving ability is retained in Deep Software Standby mode.
Note 3. POnPFS.ASEL (n=3o0r7)=1.
Note 4. POnPFS.ASEL (n=30r7)=0.
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Note 4. BRTPO0O0ZEP007. P20077%INi%K o

224 IOVOH VOLA E 45

ki

Table 2.6 IOVOH. VOLHMIH 45t
Parameter Symbol Min Typ Max Unit Wit &
R EBE Inc VoL - - 0.4 v HOL=308%R
VoL - - 06 HOL-608%
nc*1 VoL - - 0.4 10L=15.0mA(ICFER.
FMPE=1)
VoL - 0.4 - 10L=20.0mAI(ICFER.
FMPE=1)
ETHERC VoH VCC-0.5 - - IOH=-102%
VoL - - 0.4 FHOoL=102%
##OP205. P206. P407ZEP415, VoH VvCC-1.0 |- - HOH=-20%
P602,2P708 to P713, PBO1 (total 19 LVCC=3.3V
. *:
pins) VoL - - 10 HOL=20%
RVCC=3.3V
Hthii 514 VoH VCC-05 | - - IOH=-1.02%
VoL - - 05 HOL=108%
MRS RES [linl - - 5.0 WA V=0V
Vi =55V
% [IPOO0ZEP002. POO4ZEP006. - - 1.0 Vin=0V
P200 Vi, = VCC
Ports PO03, PO07 | Before - - 45.0 Vih=0V
initialization*3 Vi, =VCC
After - - 1.0 V=0V
initialization*4 Vi, =VCC
=FRER CREAR 5V-tolerant ports [Irsil - - 5.0 pA Vi =0V
& Vi, =55V
Hthix O (IROPOO0ZEPO07. P20 - - 1.0 Vin=0V
OB5H) Vi, = VCC
W _EHIMOS B BOPORIPE (BEOIRRSM I -300 - -10 HA VCC=271036V
P00 to P007) V=0V
EPNCEY USB_DP. USB_DMHi%C Cin - - 16 pF Vbias = 0V
P003, P0O07, PO14, P015, P400, Vamp = 20mV
P401, P511, P512 f=1MHz
— T,=25°C
EARNGIH - - 8 a

Note 1. SCLO_A, SDAO_A (total 2 pins).

Note 2. XZBEPmnPFSE 1728 i IR N RE I i ik = IR chae DBV E,
TERERGEIER T REMENBIREES.

Note 3. POnPFS.ASEL (n=3o0r7)=1.

Note 4. POnPFS.ASEL (n=30r7)=0.
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2. Electrical Characteristics

225 Operating and Standby Current
Table 2.7 Operating and standby current (1 of 2)
Parameter Symbol Min Typ Max Unit | Test conditions
Supply Maximum*2 Iec™3 - - 137*2 | mA | ICLK = 120 MHz
current*1 = PCLKA = 120 MHz*7
CoreMark® - 21 - PCLKB = 60 MHz
Normal mode All peripheral clocks enabled, - 34 - Eg:jzg’ f ?gOMl\lll-iliz
\fl;l:s”:*‘(‘” code executing from FCLK = 60 MHz
BCLK = 120 MHz
All peripheral clocks disabled, - 14 -
(] . .
3 while (1) code executing from
£ flash*9: *
E Sleep mode*5: *6 - 12 46
Q.
.:‘{J Increase during BGO Data flash P/E - 6 -
5 :
£ | operation Code flash P/E - 8 -
Low-speed mode*5 - 24 - ICLK = 1 MHz
Subosc-speed mode*® - 2 - ICLK = 32.768 kHz
Software Standby mode - 1.8 18 Ta<85°C
- 1.8 28 Ta<105°C
Power supplied to Standby SRAM and USB resume - 30 79 uA Ta <85°C
detecti it
etecting unt ; 30 13 | pA | Tas105°C
Power not supplied to Power-on reset circuit low- - 13 33 uA Ta <85°C
SRAM or USB resume power function disabled p -
8 | detecting unit ) 13 40 Ta = 105°C
8 Power-on reset circuit low- - 6.3 28 Ta<85°C
> functi bled
3 power function enable B 63 3 Ta<105°C
=
% Increase when the RTC | When the low-speed on-chip - 5 - -
o | and AGT are operating oscillator (LOCO) is in use
©
2 When a crystal oscillator for - 1.0 - -
3 low clock loads is in use
§ When a crystal oscillator for - 1.5 - -
[a] standard clock loads is in use
RTC operating while VCC is off (with | When a crystal - 0.9 - Vearr =18V,
the battery backup function, only the | oscillator for low clock VCC=0V
RTC and sub-clock oscillator loads is in use
operate) - 1.3 - VBATT =33 V,
VCC=0V
When a crystal - 1.1 - Vgarr =18V,
oscillator for standard VCC=0V
lock loads is i
clock loads is in use B 18 N Verrr =33V,
VCC=0V
Analog During 12-bit A/D conversion Alcc - 0.8 1.1 mA -
Supply During 12-bit A/D conversion with S/H amp - 23 |33 |mA |-
current PGA (1ch) - 1 3 mA | -
ACMPHS (1unit) - 100 150 uA -
Temperature sensor - 0.1 0.2 mA -
During D/A conversion (per unit) Without AMP output - 0.1 0.2 mA -
With AMP output - 0.6 1.1 mA -
Waiting for A/D, D/A conversion (all units) - 0.9 1.6 mA -
ADC12, DAC12 in standby modes (all units)*8 - 2 8 uA -
Reference During 12-bit A/D conversion (unit 0) AlREEHO - 70 120 MA -
28;’;'; Waiting for 12-bit A/D conversion (unit 0) - 0.07 0.5 uA -
current ADC12 in standby modes (unit 0) - 0.07 0.5 uA -
(VREFHO0)
Reference During 12-bit A/D conversion (unit 1) AlRerH - 70 120 uA -
28;’;; During D/A conversion Without AMP output - 0.1 0.4 mA -
it
current (per unit) With AMP ouput - 01 |04 |mA |-
(VREFH)
Waiting for 12-bit A/D (unit 1), D/A (all units) conversion - 0.07 0.8 pA -
ADC12 unit 1 in standby modes - 0.07 0.8 uA -
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2.25 T YRR R
Table 2.7 TERFFNM AR (10f2)
Parameter Symbol Min Typ Max | Unit | WiX&H
HER R Maximum*2 Iec*3 - - 137*2 | mA | ICLK = 120 MHz
*1 PCLKA = 120 MHz*7
CoreMark®*5 - 21 - PCLKB = 60 MHz
= B EE - N PCLKC = 60 MHz
EEER Eﬁf}qﬁgﬁzfzw, [RIBT (1)1 34 POLKD = 120 MHz
FCLK = 60 MHz
BCLK = 120 MHz
ARG INEETH, B(1R - 14 -
§ BB MIRTERIT*5. *6
£
B [ERERS. 6 - 12 46
Q.
2 | BGOB{THAEIE N #IRINTZPE - 6 -
(2]
T RIS IA7EPE - 8 -
Low-speed mode*S - 24 - ICLK = 1 MHz
Subosc-speed mode*® - 2 - ICLK = 32.768 kHz
RUERFNAR - 1.8 18 Ta < 85°C
- 18 28 Ta < 105°C
F%& FASRAMFIUSBIR S 1 &8 T it B8 - 30 79 pA | Ta<85°C
- 30 113 pA | Ta<105°C
RESRAMBZUSBIRE _FERE I EB K ThFEThAE - 13 33 pA | Ta<85°C
1M B e fiteg 2H
= - 13 40 Ta < 105°C
{f; B (i BB RN FE AL - 63 |28 Ta < 85°C
g =7 - 63 | 34 Ta<105°C
Al | RTCRIAGTIZf7ES 121 %ﬁﬁﬁﬁ)# HHE%2(LOCO) - 5 - -
1 b
= -
LEAAT RN AHNS - 1.0 - -
iR 7 28 B
{55 AT BY $ A B &R IR IR - 15 - -
ShEant
VCCXHBRTCET (AEBMEN | SERARTRNSGE - 0.9 - Vgarr =1.8V,
)IjJ‘é'é, HRBRTCHBEIN IR H2ETT | N&FIRE 286 VCC=0V
- 1.3 - VBATT= 3.3 V,
VCC=0V
%fiﬂﬂﬁh&ﬁﬁﬂlﬁﬁ - 1.1 - VBATT= 1.8 V,
B & 4 7 2Bt VCC=0V
- 1.8 - VBATT =33 V,
VCC=0V
{%g 15121 ADFEHR A E) Alce - 08 |11 |mA |-
mm 1E B A SHampy AT 1 2 ADFE IR IE] - 23 |33 | mA |-
PGA (1ch) - 1 3 mA | -
ACMPHS (1unit) - 100 150 pA | -
SRR 88 - 0.1 0.2 mA | -
DA ERE] (SE11) FAMPHIH - 0.1 0.2 mA | -
HHAMPHH - 0.6 1.1 mA | -
ERFAD. DAKEIR (FRABE ML) - 0.9 1.6 mA -
ADC12. DACTI2RFFFHER (FrE#T) +8 - 2 8 pA -
i"z(@u}% ﬁ_ﬂ Z{EADE'%}Q,BH |Eﬂ (%77130) AIREFHO - 70 120 pA -
7% (VREF
HO). E7512{IADIEIR (2520) - 007 |05 |pA |-
ADC12FRNER (5T0) - 0.07 0.5 pA -
iﬁ (EE‘JE 1E12{IADSEIRERE (&3T1) Alrern - 70 120 |pA |-
S (VREF
o DASEIRIAIA (51 EAMPHitt - 01 o4 [ma |-
H#AMPHSIH - 0.1 0.4 mA | -
FF120UAD (#87T1) « DA (FiBE#m) ®i - 0.07 |08 pA -
ADC128 71 R FRENER - 0.07 |08 pA | -
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2. Electrical Characteristics

Table 2.7 Operating and standby current (2 of 2)
Parameter Symbol Min Typ Max Unit | Test conditions
UsB Low speed usB lccusBLs | - 3.5 6.5 mA VCC_USB
operating
USBHS - 10.5 13.5 mA VCC_USBHS =
current AVCC_USBHS
(PHYSET.HSEB = 0)
USBHS - 2.8 3.6 mA VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 1)
Full speed USB lCCUSBFS - 4.0 10.0 mA VCC_USB
USBHS - 14 22 mA VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 0)
USBHS - 6.5 13.0 mA VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 1)
High speed USBHS IccUSBHS | - 50 65 mA | VCC_USBHS =
AVCC_USBHS
Standby mode (direct power down) USBHS lccusesBy | - 0.5 45 uA VCC_USBHS =
AVCC_USBHS
Note 1. Supply current values are with all output pins unloaded and all input pull-up MOS transistors in the off state.
Note 2. Measured with clocks supplied to the peripheral functions. This does not include the BGO operation.
Note 3. ICC depends on f (ICLK) as follows. (ICLK:PCLKA:PCLKB:PCLKC:PCLKD:BCK:EBCLK = 2:2:1:1:2:1:1)
ICC Max. = 0.84 x f + 37 (max. operation in High-speed mode)
ICC Typ. =0.09 x f + 3.7 (normal operation in High-speed mode)
ICC Typ. = 0.6 x f + 1.8 (Low-speed mode 1)
ICC Max. = 0.08 x f + 37 (Sleep mode).
Note 4.  This does not include the BGO operation.
Note 5.  Supply of the clock signal to peripherals is stopped in this state. This does not include the BGO operation.
Note 6. FCLK, BCLK, PCLKA, PCLKB, PCLKC, and PCLKD are set to divided by 64 (3.75 MHz).
Note 7. When using ETHERC, GLCDC, DRW, and JPEG, PCLKA frequency is such that PCLKA = ICLK.
Note 8.  When the MCU is in Software Standby mode or the MSTPCRD.MSTPD16 (ADC120 Module Stop bit) and

MSTPCRD.MSTPD15 (ADC121 Module Stop bit) are in the module-stop state. See section 47.6.8, Available Functions and
Register Settings of ANOOO to AN002, AN0OO7, AN100 to AN102, and AN107 in User’s Manual.
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Table 2.7 TERFFN AT (20f2)
Parameter Symbol Min Typ Max | Unit | WiX&4
USBTfF fE3% USB lccuseLs | - 35 6.5 mA | VCC_USB
" USBHS - 105 | 135 | mA | VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 0)
USBHS - 2.8 36 mA | VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 1)
2R USB ICCUSBFS - 4.0 10.0 mA VCC_USB
USBHS - 14 22 mA | VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 0)
USBHS - 6.5 130 | mA | VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 1)
=3id USBHS IccUsSBHS | - 50 65 mA | VCC_USBHS =
AVCC_USBHS
FRER (EHzeB) USBHS lccusBsBy | - 0.5 4.5 A VCC_USBHS =
AVCC_USBHS
Note 1. EFEREBEREFMERESIHTHAEMBRMALRMOSEEFELTFXFARESHIER T
Note 2. fEAIRHELIMNETHEERIBIFIFITNE, XA EIEBGORE,
Note 3. ICCEBURF(CLK), I TFFimo (ICLK:PCLKA:PCLKB:PCLKC:PCLKD:BCK:EBCLK=2:2:1:1:2:1:1)
ICCRA{E=084xf+37 (BRE THRAERE)
ICCHEIME, =0.09xf+3.7 (EFREX THERIRIE)
ICC Typ. =0.6 x f + 1.8 (Low-speed mode 1)
ICC Max. = 0.08 x f + 37 (Sleep mode).
Note 4. XAEIEBGOIRIE,
Note 5. FIZKRETEILEANEIGEFRENIES, XFEIEBGOERE,
Note 6. FCLK. BCLK. PCLKA. PCLKB. PCLKCFIPCLKDI& & 6445357 (3.75MHz)o
Note 7. HMFAETHERC. GLCDC. DRWHIIJPEGHY, PCLKASTZEREIFPCLKA=ICLKo
Note 8. HMCULFEEHFFNENHIMSTPCRD.MSTPD16 (ADC1208ER{Z 1E111) #1

MSTPCRD.MSTPD15 (ADC121#R3R{ZIE(L) TFRIREFILRT. BFZS15547.6871, AIATHAEMN
ANOOOZJANOO2. ANOO7. ANT00ZEJAN102FIAN107MIEFRIRBEEAF FHH,
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2. Electrical Characteristics
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Average value of the tested middle samples during product evaluation.

----- Average value of the tested upper-limit samples during product evaluation.

Figure 2.2 Temperature dependency in Software Standby mode (reference data)
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Figure 2.3 Temperature dependency in Deep Software Standby mode, power supplied to standby SRAM and

USB resume detecting unit (reference data)
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----- Average value of the tested upper-limit samples during product evaluation.

Temperature dependency in Deep Software Standby mode, power not supplied to SRAM or USB

Figure 2.4
resume detecting unit, power-on reset circuit low-power function disabled (reference data)
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Figure 2.5 Temperature dependency in Deep Software Standby mode, power not supplied to SRAM or USB

resume detecting unit, power-on reset circuit low-power function enabled (reference data)
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RA6M3 Group 2. Electrical Characteristics

2.2.6 VCC Rise and Fall Gradient and Ripple Frequency

Table 2.8 Rise and fall gradient characteristics
Parameter Symbol | Min Typ Max Unit Test conditions
VCC rising gradient | Voltage monitor O reset disabled at startup | SrVCC | 0.0084 | - 20 ms/V -
Voltage monitor O reset enabled at startup 0.0084 | - - -
SCI/USB boot mode*? 0.0084 | - 20 -
VCC falling gradient*2 SfVCC | 0.0084 | - - ms/V -

Note 1. At boot mode, the reset from voltage monitor 0 is disabled regardless of the value of OFS1.LVDAS bit.
Note 2.  This applies when VBATT is used.

Table 2.9 Rise and fall gradient and ripple frequency characteristics
The ripple voltage must meet the allowable ripple frequency f,cc) within the range between the VCC upper limit (3.6 V) and lower limit

(2.7 V). When the VCC change exceeds VCC +10%, the allowable voltage change rising and falling gradient dt/dVCC must be met.

RA6M3 Group 2. BRI
2.2.6 VCC_EFA T REHEMBURSRE
Table 2.8 EAMTREBESE
Parameter Symbol | Min Typ Max Unit Mt & 14
VCCEABE Bohet R BE S ER0E i SrvCC | 0.0084 | - 20 ms/\V -
B EABEENSR0E [ 0.0084 | - - -
SCI/USB boot mode*? 0.0084 | - 20 -
VCC falling gradient*2 SfVCC | 0.0084 | - - ms/V | -

Note 1. 7E5|RHEXT, TILOFSTLVDASHIREMf, BELMIBONEMITRER,
Note 2. XiEAFEMAVBATTA.

Table 2.9 FHPE A E R SURSAE T . . )
SR EEMATEVCC IR (3.6V)A TFR(2.7V) Z BRI SE B 5 B A FRISCRARET(VCC)s MVCCTMEBEVCCH10%Y, MBI R 51FH
BEZ b EFH TR dtdVCCo

Parameter Symbol Min Typ Max Unit Test conditions Parameter Symbol Min Typ Max Unit P2t
Allowable ripple frequency fr vee) - - 10 kHz Figure 2.6 REFBUR IR fr vee) - - 10 kHz Figure 2.6
V; vee) < VCC x 0.2 V; vee) < VCC x 0.2
- - 1 MHz Figure 2.6 - - 1 MHz Figure 2.6
Vr (vee) <VCC x 0.08 Vr (vee) <VCC x 0.08
- - 10 MHz Figure 2.6 - - 10 MHz Figure 2.6
Vr (vee) <VCC x 0.06 Vr (vee) <VCC x 0.06
Allowable voltage change rising | dt/dVCC | 1.0 - - ms/V When VCC change exceeds VCC £10% AWFBEZHWEATERE dt/dvCC | 1.0 - - ms/V LVCCEBIIVCCE10%
and falling gradient
» 1 /fr(VCC) > 1 /fr(VCC)
vce m Viveo) vce m Vivee)
A v
Figure 2.6 Ripple waveform Figure 2.6 SRR
2.3 AC Characteristics 2.3 Xt
2.3.1 Frequency 2.3.1 Frequency
Table 210  Operation frequency value in high-speed mode Table 210 SREXTHIETMEER
Parameter Symbol | Min Typ Max Unit Parameter Symbol | Min Typ Max Unit
Operation frequency System clock (ICLK*2) f - - 120 MHz BITHER RETFH(ICLK*2) f - - 120 MHz
Peripheral module clock (PCLKA)*2 - - 120 HMZAEIRETFR(PCLKA)*2 - - 120
Peripheral module clock (PCLKB)*2 - - 60 SMSARRET$P(PCLKB)*2 - - 60
Peripheral module clock (PCLKC)*2 -3 - 60 SMSHRIRBT S (PCLKC)*2 -3 - 60
Peripheral module clock (PCLKD)*2 - - 120 SMZIEIRETEP(PCLKD)*2 - - 120
Flash interface clock (FCLK)*2 -1 - 60 INTFHE OB #0(FCLK)*2 -1 - 60
External bus clock (BCLK)*2 - - 120 HMER R ERBT B (BCLK)*2 - - 120
EBCLK pin output - - 60 EBCLK S| Bh%ai - - 60
SDCLK pin output [veczsov - - 120 SDCLK  3IRMEitH [veczsov - - 120
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2. Electrical Characteristics

Note 1. FCLK must run at a frequency of at least 4 MHz when programming or erasing the flash memory.
Note 2. See section 9, Clock Generation Circuit in User’'s Manual for the relationship between the ICLK, PCLKA, PCLKB, PCLKC,

PCLKD, FCLK, and BCLK frequencies.

Note 3.  When the ADC12 is used, the PCLKC frequency must be at least 1 MHz.

Table 2.11 Operation frequency value in low-speed mode
Parameter Symbol | Min Typ Max Unit
Operation frequency System clock (ICLK)*2 f - - MHz

Peripheral module clock (PCLKA)*2

Peripheral module clock (PCLKB)*2

Peripheral module clock (PCLKC)*2,*3

Peripheral module clock (PCLKD)*2

Flash interface clock (FCLK)*1. *2

External bus clock (BCLK)

EBCLK pin output

RA6M3 Group

2. BRE

k3

_*3

Al Al Al ]l | A &~

Note 1. Programming or erasing the flash memory is disabled in low-speed mode.
Note 2.  See section 9, Clock Generation Circuit in User's Manual for the relationship between the ICLK, PCLKA, PCLKB, PCLKC,
PCLKD, FCLK, and BCLK frequencies.
Note 3.  When the ADC12 is used, the PCLKC frequency must be set to at least 1 MHz.
Table 2.12 Operation frequency value in Subosc-speed mode
Parameter Symbol | Min Typ Max Unit
Operation frequency System clock (ICLK)*2 f 27.8 - 37.7 kHz
Peripheral module clock (PCLKA)*2 - - 37.7
Peripheral module clock (PCLKB)*2 - - 37.7
Peripheral module clock (PCLKC)*2,*3 - - 37.7
Peripheral module clock (PCLKD)*2 - - 37.7
Flash interface clock (FCLK)*1 *2 27.8 - 37.7
External bus clock (BCLK)*2 - - 37.7
EBCLK pin output - - 37.7

Note 1. Programming or erasing the flash memory is disable in Subosc-speed mode.
Note 2. See section 9, Clock Generation Circuit in User’'s Manual for the relationship between the ICLK, PCLKA, PCLKB, PCLKC,

PCLKD, FCLK, and BCLK frequencies.
Note 3. The ADC12 cannot be used.

23.2 Clock Timing

Table 2.13 Clock timing except for sub-clock oscillator (1 of 2)

Parameter Symbol Min Typ Max Unit Test conditions
EBCLK pin output cycle time taeyc 16.6 - - ns Figure 2.7
EBCLK pin output high pulse width tcH 3.3 - - ns

EBCLK pin output low pulse width teL 3.3 - - ns

EBCLK pin output rise time ter - - 5.0 ns

EBCLK pin output fall time tcr - - 5.0 ns

SDCLK pin output cycle time tspeye 8.33 - - ns

SDCLK pin output high pulse width teH 1.0 - - ns

SDCLK pin output low pulse width toL 1.0 - - ns

SDCLK pin output rise time ter - - 3.0 ns

SDCLK pin output fall time tes - - 3.0 ns

R01DS0358EJ0110 Rev.1.10 ;{EN ESNS Page 38 of 116
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Note 1. TEXAFHITRIZIIEIRN, FCLKUFTAEDAMHZRISAERIEIT,

Note 2. XFICLK. PCLKA. PCLKB. PCLKC.
PCLKD. FCLKFIBCLKSIZE,

Note 3. f5FADC128Y, PCLKCHRZEMIME L1 MHZ,

Table 2.11 {EEEX TRIBITINRE

Parameter

Symbol

Min

Typ Max

Unit

BTN RGBT FR(ICLK)*2

SRR IR BT (PCLKA)*2

(
SMRIEIRBYPH(PCLKB)*2
(

SMZARIRBS PR (PCLKC)*2 *3

SMRIEIREYFH (PCLKD)#2

FlashiZ QBT ER(FCLK)*1 2

SMEB S 2B (BCLK)

EBCLK 5| fth4a

MHz

_*3

Al Al Al Al a2l A A &~

Note 1. TEMRERI TELENAEFHITRIZIIRR.

Note 2. XFICLK. PCLKA. PCLKB. PCLKC.
PCLKD. FCLKFIBCLKSIZE,

Note 3. f5FADC128Y, PCLKCHAZEMMNIZENE 1 MHZ,

Table 2.12

Subosc-speediE{ FAIEITHIZEE

Parameter

Symbol

Min

Typ

Max

Unit

BTN RGBT FR(ICLK)*2

SMRARIRBS 3 (PCLKA)*2

SMZARIRBS PR (PCLKC)*2 *3

(
SMRIEIRBYPH(PCLKB)*2

(

(

IMSGAEIRBTER (PCLKD)*2

Flash3Z OB EP(FCLK)*1 2

SNER BRI FH(BCLK)*2

EBCLK 5| fth4a

27.8

37.7

37.7

37.7

37.7

37.7

37.7

37.7

kHz

37.7

Note 1. fESuboscREER T, RIEXFAEFHITHRIZHIZR.

Note 2. XFICLK. PCLKA. PCLKB. PCLKC.
PCLKD. FCLKFIBCLKSIZE,
Note 3. ADC12REEMF,

2.3.2 B $hES 7

Table 2.13

FREIBT hiRH IR I BIBSSHESE (29 FRBI11DY)

Parameter

Symbol

Min

Typ

Max

Unit M A

EBCLK3 | R&h % Lt J& BA A ja)

thyc

16.6

ns Figure 2.7

EBCLK3| Bl i S bk B B

tcuH

ns

EBCLKS | B H R BX A B E

teL

ns

EBCLK3 | Ri4ar tH £ 7B 8]

ter

ns

EBCLK3 | &% tH T B A i)

tes

ns

SDCLK  5|Bi%s /2 HA R i)

tsp cyc

ns

SDCLK S SRR E

ten

ns

SDCLK  5IMs L RA R E

teL

ns

SDCLK  5lRsa it EF+ A

3.0

ns

SDCLK  5|Bi%s T A )

3.0

ns
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Note 1.  When setting up the main clock oscillator, ask the oscillator manufacturer for an oscillation evaluation and use the results as the
recommended oscillation stabilization time. Set the MOSCWTCR register to a value equal to or greater than the recommended
value.

After changing the setting in the MOSCCR.MOSTP bit to start main clock operation, read the OSCSF.MOSCSF flag to confirm
that it is 1, and then start using the main clock oscillator.

Note 2. This is the time from release from reset state until the HOCO oscillation frequency (fHOCO) reaches the range for guaranteed
operation.

Table 2.14 Clock timing for the sub-clock oscillator

Parameter Symbol Min Typ Max Unit Test conditions
Sub-clock frequency fsus - 32.768 - kHz -
Sub-clock oscillation stabilization wait time tsuBoscwT - - *1 s Figure 2.12

Note 1.

When setting up the sub-clock oscillator, ask the oscillator manufacturer for an oscillation evaluation and use the results as the
recommended oscillation stabilization time.

After changing the setting in the SOSCCR.SOSTP bit to start sub-clock operation, only start using the sub-clock oscillator after
the sub-clock oscillation stabilization time elapses with an adequate margin. Two times the value shown is recommended.

RAG6M3 Group 2. Electrical Characteristics RABM3 Group 2. B
Table 2.13  Clock timing except for sub-clock oscillator (2 of 2) Table 2.13  FREIBSEhiRFH RSBTSRBTS (2012)
Parameter Symbol Min Typ Max Unit Test conditions Parameter Symbol Min Typ Max Unit P2t
EXTAL external clock input cycle time texeye 41.66 - - ns Figure 2.8 EXTALSMER B $hia N B HABY 8] texeye 41.66 - - ns Figure 2.8
EXTAL external clock input high pulse width tex 15.83 - - ns EXTALSMNERES g N\ = BX R 3L S tex 15.83 - - ns
EXTAL external clock input low pulse width texL 15.83 - - ns EXTALSMEREY S NEBK A LS text 15.83 - - ns
EXTAL external clock rise time texr - - 5.0 ns EXTALSMERES b £ FH B (8] texr - - 5.0 ns
EXTAL external clock fall time text - - 5.0 ns EXTALSMERES 0 T BB 8] text - - 5.0 ns
Main clock oscillator frequency fMAIN 8 - 24 MHz - EiNEib St ST ES fMAIN 8 - 24 MHz -
Main clock oscillation stabilization wait time tmaiNnoscwT | - - -*1 ms Figure 2.9 FHHIRHIRES/FE (RIR) +1 tmainoscwT | - - -*1 ms Figure 2.9
(crystal) *1
LOCO clock oscillation frequency fLoco 27.8528 | 32.768 | 37.6832 | kHz - LOCOBY $hifRS7 SR fLoco 27.8528 | 32.768 | 37.6832 | kHz -
LOCO clock oscillation stabilization wait time t ocowT - - 60.4 s Figure 2.10 LOCOBY $hiix 5% 42 /& F 15 A /) tLocowT - - 60.4 s Figure 2.10
ILOCO clock oscillation frequency flLoco 12.75 15 17.25 KHz | - ILOCORY #iR 5= flLoco 12.75 15 17.25 KHz | -
MOCO clock oscillation frequency Fmoco 6.8 8 9.2 MHz - MOCOBY $#ifR % SR Fmoco 6.8 8 9.2 MHz -
MOCO clock oscillation stabilization wait time tMocowT - - 15.0 us - MOCOBY iz % 42 E E 15 AT 8] tmocowT - - 15.0 us -
HOCO clock oscillator Without FLL foco1s 15.78 16 16.22 MHz | 20<Ta<105°C HOCOBY $hi % 88 1R % Without FLL fuoco1s 15.78 16 16.22 MHz | 20 <Ta<105°C
oscillation frequency focots 1775 | 18 18.25 s frocots 1775 | 18 18.25
foCcO20 19.72 20 20.28 froCco20 19.72 20 20.28
frocots 15.71 16 16.29 40 <Ta<-20°C fiocots 15.71 16 16.29 40 <Ta<-20°C
foco1s 17.68 18 18.32 fuoco1s 17.68 18 18.32
fHoc0o20 1964 | 20 20.36 foco20 1964 | 20 20.36
With FLL frocots 15.955 | 16 16.045 40 <Ta<105°C With FLL frocots 15.955 | 16 16.045 —40=Ta=105°CEIRY
frocots 17.949 | 18 18.051 Sub-clock frocots 17.949 | 18 18.051 IR £50p
frequency accuracy pPMo
foc020 19.944 | 20 20.056 is +50 ppm. foc020 19.944 | 20 20.056
HOCO clock oscillation stabilization wait time*2 tHocowT - - 64.7 us - HOCOBY ¥ ifR5% 2 R F AT 8]+ 2 tHocowT - - 64.7 us -
FLL stabilization wait time trLLwT - - 1.8 ms - FLLARE 150 8] trLLwT - - 1.8 ms -
PLL clock frequency foLL 120 - 240 MHz - BIAEIR BT PhAT=R foLL 120 - 240 MHz -
PLL clock oscillation stabilization wait time tpLLWT - - 174.9 us Figure 2.11 PLLEY $h4fR5% 42 E S 15T 8] tpLLwT - - 174.9 ps Figure 2.11

Note 1. REERIPIRARM, FERHBEIEBDRIURAITME, HBERENEFTIIRHIZERBE, BMOSCWTCREHFHRIRENEFT
FARFHFENE, EHMOSCCRMOSTPIUMIZE B s E B FIRIESS, REXOSCSFMOSCSFATE UMIAE A1, REFAEE

ZES R

Note 2. XEMEMIKFIFHREIHOCORHIMNE (FHOCO) A BIRIE TIEEERIATEL,

Table 2.14 BB $hiR% 23 A9BT $HES 7
Parameter Symbol Min Typ Max Unit Wik &4
Sub-clock frequency fsus - 32.768 - kHz -
B HPIRHAS E F 15T 18] tsuBoSCWT - - *1 s Figure 2.12

Note 1. IRERIIHIRZRN, Baik7EHEHRBIHITE, FREREAREFNIRSIRENIE, BASOSCCRSOSTPURIRE LR
HEIFHRERE, RSBEERINMRZREN S EHEE BB REFS FIRERRNHIRSSE. BNERAETENRE,
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e thyc; tSDcyc N
. fon -t
< e o
[ \
EBCLK pin output, SDCLK pin output \
\ /
< o > to,
Figure 2.7 EBCLK and SDCLK output timing
W tEchc
texn L texc
EXTAL external clock input [ vccx05
tex texr
Figure 2.8 EXTAL external clock input timing
MOSCCR.MOSTP \
Main clock oscillator output gzzzzzzzzz; % g? \ / \ / \ /
B tmainoscwT N
Main clock W
Figure 2.9 Main clock oscillation start timing
LOCOCR.LCSTP \
On-chip oscillator output mf\m
tLocowt
LOCO clock % \ ’ \ ’
Figure 2.10

LOCO clock oscillation start timing
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thyc; tSDcyc
EBCLKSIRi4itH. SDCLK Sl
« ple— to,
toL ¢
Figure 2.7 EBCLKFISDCLK  HitiBIRF
EXTALSMERET $hiai N\
Figure 2.8 EXTALSMERET his N BT F
MOSCCR.MOSTP _3(
BN AZZ%ZZW % 67 \ / \ / \ /
B tmainoscwTt N
e W
Figure 2.9 EHIRHH IR F
LOCOCR.LCSTP _\
tLocowt
s W
Figure 2.10 LOCOBT $hifRH FF 4Bt 5

R01DS0358EJ0110 Rev.1.10
Dec 25, 2020

RENESAS

584001, #1161




RA6M3 Group

2. Electrical Characteristics

PLLCR.PLLSTP !‘

(4 (4

PLL circuit output

OSCSF.PLLSF

NN

teLLwT

PLL clock

Figure 2.11
Note:

PLL clock oscillation start timing

Only operate the PLL is operated after main clock oscillation has stabilized.

SOSCCR.SOSTP X

Sub-clock oscillator output

Sub-clock

( £ £

” »

tsusoscewt

>

>
« « m
” »

Figure 2.12 Sub-clock oscillation start timing
2.3.3 Reset Timing
Table 2.15 Reset timing
Test
Parameter Symbol Min Typ Max Unit conditions
RES pulse width | Power-on trRESWP 1 - - ms Figure 2.13
Deep Software Standby mode tRESWD 0.6 - - ms Figure 2.14
Software Standby mode, Subosc-speed trRESWS 0.3 - - ms
mode
All other tRESW 200 - - MS
Wait time after RES cancellation tRESWT - 29 33 us Figure 2.13
Wait time after internal reset cancellation tRESW?2 - 320 408 us -
(IWDT reset, WDT reset, software reset, SRAM parity error
reset, SRAM ECC error reset, bus master MPU error reset, bus
slave MPU error reset, stack pointer error reset)
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PLLCR.PLLSTP X
PLLEEER %3
OSCSF.PLLSF
PLL clock
Figure 2.11 PLLBY $hifRHFF UGBS 7
Note: {XTEERIHMRFHIRERIRIFPLL
SOSCCR.SOSTP \
) 5
BB ppiRSH 28 ﬂZZZZZZZZZ; % ﬂ? \ / \ / \ /
tsusoscowt N
Sub-clock 'N
5 % ‘
Figure 2.12 BB ¢RH F Ia B F
233 B EY[8]
Table 2.15 EETiE
it F A
Parameter Symbol | Min Typ Max Unit
RESRKHEEE Power-on treswe | 1 - - ms Figure 2.13
RERGEFNER tRESWD 0.6 - - ms Figure 2.14
REFHAR, SuboscRERT tresws | 0-3 - - ms
FREEM tRESW 200 - - us
RNEPE UBUEEERAE (IWDTEfL, WDTEL, RHEENA | treswo - 320 408 [V -
« SRAMZFBIRILFEIRE . SRAMECCHIRE U, BLEMPUTE
REML. SEMMPURRRE L. RIS IRIREN)
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£C

VCC il

b

2]

I

]
RES 1
< n »>
Internal reset signal ReswP 5
(low is valid) « i
tRESWT
Figure 2.13 Power-on reset timing
treswp, trResws, tReEsw
S—
RES 7[
Internal reset signal
(low is valid) \
55 55
treswt
Figure 2.14 Reset input timing
234 Wakeup Timing
Table 2.16 Timing of recovery from low power modes
Test
Parameter Symbol | Min Typ Max Unit conditions
Recovery time Crystal System clock source is main | tsgymc - 2.4*9 2.8*9 ms Figure 2.15
from Software resonator clock oscillator*2 The division
*1 .
Standby mode conne_cted System clock source is PLL | tsgypc - 2.7*9 3.2*9 ms ratl(_) of all .
to main ; . . 3 oscillators is
with main clock oscillator
clock 1.
oscillator
External System clock source is main | tggyex - 230*9 280*9 | ps
clock input | clock oscillator*4
to main : " "
System clock source is PLL | tggypg - 570*9 7009 | ps
clock . . . .
: with main clock oscillator*s
oscillator
System clock source is sub-clock tseysc - 1.2*9 1.3*9 ms
oscillator*8
System clock source is LOCO*8 tseyLo - 1.2*9 1.4*9 ms
System clock source is HOCO clock tseYHO - 240*9.*10 | 310 us
oscillator*é *9, *10
System clock source is MOCO clock tseymo - 220*9 300*9 us
oscillator*?
Recovery time from Deep Software Standby mode tbsy - 0.65 1.0 ms Figure 2.16
Wait time after cancellation of Deep Software Standby mode toseywt | 34 - 35 teye
Recovery time High-speed mode when system clock tsnz - 35*9,*10 | 71 us Figure 2.17
from Software source is HOCO (20 MHz) *9, ¥10
gtandby mo(;je to High-speed mode when system clock tsnz - 11*9 14*9 us
nooze mode source is MOCO (8 MHz)
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VCC y 2 2
RES 7l i
REEMES (F freswe —
BEER) « «
treswT
Figure 2.13 L@BSE[iiEF
treswo, trResws, tresw
RES [
ABEAIES (K
BEFX) \
tREswT
Figure 2.14 S(RAREF
2.3.4 & A2 B B8]
Table 2.16 MIETHEIE R 1 =2 B BY )
Wit &4
Parameter Symbol | Min Typ Max Unit
MREFNER | EEIE AARHRAENHIRSEE | tsgyme - 2.4%9 2.8*9 ms E2.15FrF
2 B8]+ 1 B EP IR 2 kb
GBI - L1,
RS AGNHRERE T A ENHR tseypc - 2.7%9 3.2%9 ms
SHERBIPLL*3
EEETJ%q:HL:Y %iﬁﬁﬁ%ﬁﬂiﬂif%ﬂ)ﬁ%%ﬁ* tSBYEX - 230*9 280*9 us
SHasfuah 4
ERAY hig .
A AGNHRERET A X NHR tsgypE - 570*9 700*9 | us
SHes+5RIPLL
RE BRI 728+8 tseysc - 1.2%9 1.3*9 ms
%éﬁﬂq%q’;}?_\% LOCO+8 tSBYLO - 12*9 1.4*9 ms
%éﬁﬂj%‘?;}?\jﬂ HOCOEjﬁ*}E%%&*G tSBYHO - 240*9, *10 | 310 us
*9, *10
AABT SR AIMOCOBT 1R % 28+7 tsevmo | - 220 | 300*9 | ps
MRERGFHE RS T8 tpsey - 0.65 1.0 ms Figure 2.16
ECHRERGRINEREINEFNE toseywt | 34 - 35 toye
MEREFNERX | RANHRIHOCO20MH2) I BI= = tsnz - 35*9,*10 | 71 s Figure 2.17
mEF # *9, *10
AR NEYS NEEOE=R) _ *9 *9
S é,iféﬂﬁf#/}ﬁ?ﬁ MOCO(8MHz)BY 9753 tsnz 1 14 us
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2. Electrical Characteristics

Note 1.

Note 2.

Note 3.

Note 4.

Note 5.

Note 6.
Note 7.
Note 8.
Note 9.

Note 10.

The recovery time is determined by the system clock source. When multiple oscillators are active, the recovery time can be
determined with the following equation:

Total recovery time = recovery time for an oscillator as the system clock source + the longest oscillation stabilization time of any
oscillators requiring longer stabilization times than the system clock source + 2 LOCO cycles (when LOCO is operating) + 3
SOSC cycles (when Subosc is oscillating and MSTPCO = 0 (CAC module stop)).

When the frequency of the crystal is 24 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 05h). For
other settings (MOSCWTCR is set to Xh), the recovery time can be determined with the following equation:

tSBYMC (MOSCWTCR = Xh) = tSBYMC (MOSCWTCR = 05h) + (tMAlNOSCWT (MOSCWTCR = Xh) - tMAlNOSCWT (MOSCWTCR =
05h))

When the frequency of PLL is 240 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 05h). For other
settings (MOSCWTCR is set to Xh), the recovery time can be determined with the following equation:

tSBYMC (MOSCWTCR = Xh) = tSBYMC (MOSCWTCR = 05h) + (tMAlNOSCWT (MOSCWTCR = Xh) - tMAlNOSCWT (MOSCWTCR =
05h))

When the frequency of the external clock is 24 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 01h).
For other settings (MOSCWTCR is set to Xh), the recovery time can be determined with the following equation:

tsgymc (MOSCWTCR = Xh) = tggymc (MOSCWTCR = 01h) + (tyainoscwt (MOSCWTCR = Xh) - tyainoscewT (MOSCWTCR =
01h))

When the frequency of PLL is 240 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 01h). For other
settings (MOSCWTCR is set to Xh), the recovery time can be determined with the following equation:

tSBYMC (MOSCWTCR = Xh) = tSBYMC (MOSCWTCR =01 h) + (tMA|NOSCWT (MOSCWTCR = Xh) - tMA|NOSCWT (MOSCWTCR =
01h))

The HOCO frequency is 20 MHz.

The MOCO frequency is 8 MHz.

In Subosc-speed mode, the sub-clock oscillator or LOCO continues oscillating in Software Standby mode.

When the SNZCR.RXDREQEN bit is set to 0, the following time is added as the power supply recovery time:
STCONR.STCONJ[1:0] = 00b:16 ps (typical), 34 ps (maximum)

STCONR.STCONJ1:0] = 11b:16 s (typical), 104 ys (maximum).

When the SNZCR.RXDREQEN bit is set to 0, 16 s (typical) or 18 ys (maximum) is added as the HOCO wait time.
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Note 1.

Note 2.

Note 3.

Note 4.

Note 5.

Note 6.
Note 7.
Note 8.
Note 9.

ENEHAGRIRATE, HEMREHBATEDRSH, MENELUEZTUTFARNHE: SMERE=IR%5E1FAN RSN
IR YRS B (] + (A 2 LL R SR IR B KA R BY (8] RS % 25 B R KRS A2 E AT 8]+ 2 NLOCORE AR (HLOCOEFTRY) +31°S0
SC/EIHA (HSuboscIETERHEMSTPCO=0 (CACKRIR{ZLE) BY) o

YRIRIAEN24MHZBY (B HIRHBRSFFERFFE (MOSCWTCR) REHO5h) o WFEMIGE (MOSCWTCRIZE /Xh
) > AIUERUTARHEMEE: tSBYMC(MOSCWTCR=Xh)=tSBYMC(MOSCWTCR=05h)+({tMAINOSCWT(MOSCWTCR=Xh
JEMAINOSCWT(MOSCWTCR=05h))

LPLLAYSAE N 240MHzEY (ERTFIRHBFFITHIZE2E (MOSCWTCR) 8B HNO5h) o SIFEHMIZTE (MOSCWTCRIZE AX
h) , AUERUTARBEMREE: tSBYMC(MOSCWTCR=Xh)=tSBYMC(MOSCWTCR=05h)+{tMAINOSCWT(MOSCWTCR=X
h)tMAINOSCWT(MOSCWTCR=05h))

LINERAT FARER A 2AMHZEY (IR SR EFIEFFES (MOSCWTCR) &EHNO01h) » SFHMIZEE (MOSCWTCRIEE
Axh) , AUERAUTARBEMRERIE: tSBYMC(MOSCWTCR=Xh)=tSBYMC(MOSCWTCR=01h)+{tMAINOSCWT(MOSCWTC
R=Xh)tMAINOSCWT(MOSCWTCR=01h))

LPLLAYVSAE 240MHzEY (ERHIRZ B EFFEHEFE8 (MOSCWTCR) 8B NO01h) o XFTFEHMIEE (MOSCWTCRIZBEHX
h) , IUERUTARXHEMERE: tSBYMC(MOSCWTCR=Xh)=tSBYMC(MOSCWTCR=01h)+{tMAINOSCWT(MOSCWTCR=X
h)tMAINOSCWT(MOSCWTCR=01h))

HOCO#ZE 120MHz,

MOCO4ZE F8MHz,

7ESuboscRERR T, Bl #iRHEEHLOCOTEREFRNR L TUALIR T,
L SNZCRRXDREQEN{IIEE FOBY, FiNLATES[EI{E)y BIRIRE BYE] .
STCONR.STCONJ1:0] = 00b:16 ps (typical), 34 ps (maximum)
STCONR.STCONJ1:0] = 11b:16 s (typical), 104 ys (maximum).

7E10.24SNZCRRXDREQENTUIZ B HOBY, HFMM16ps (BE(E) H18us (RAME) ENHOCOFRFRTE,
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A

Software Standby mode

When stabilization of an oscillator other than the system clock is slower

P

»
»
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Figure 2.15

Software Standby mode cancellation timing
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2. BRE

k3

ossiaer [ ][] “ piginh

L4

IRQ *

Deep Software Standby 4 4
reset
(low is valid)

£

Internal reset 7
(low is valid) «

L4

<

Deep Software Standby mode

< >

tosey

<
> <

toseywT

Reset exception handling start

Figure 2.16

Deep Software Standby mode cancellation timing

Oscillator J_Uﬂ . | | | | | |

»”

JUT ,,

»”

JUT ,,

»

ICLK(except DTC, SRAM)

ICLK(to DTC, SRAM)™
PCLK

IRQ

Id
”

< >

Software Standby mode

Snooze mode

< >

tsnz

Note 1. When SNZCR.SNZDTCEN is set to 1, ICLK is supplied to DTC and SRAM.

Figure 2.17 Recovery timing from Software Standby mode to Snooze mode
2.3.5 NMI and IRQ Noise Filter
Table 2.17 NMI and IRQ noise filter
Parameter Symbol | Min Typ Max Unit Test conditions
NMI pulse width | t\aiw 200 - - ns NMI digital filter disabled tpeyc X 2= 200 ns
tPcyc x 2*1 - - tPcyc x 2> 200 ns
200 - - NMI digital filter enabled tnmick X 3 <200 ns

tnmick x 3.5*2 - - tamick X 3 > 200 ns

IRQ pulse width | tiraw 200 - - ns IRQ digital filter disabled tpeyc X 2200 ns
tPcyc x 2*1 - - tPcyc x 2>200 ns
200 - - IRQ digital filter enabled tirack % 3 <200 ns

tirack X 3.5 - - tirack * 3>200 ns

Note: 200 ns minimum in Software Standby mode.
Note: If the clock source is switched, add 4 clock cycles of the switched source.

R0O1DS0358EJ0110 Rev.1.10

RENESAS

Dec 25, 2020

Page 45 of 116

Oscillator | |

RERGFNEM (K

BEEH)

AEEL (R

IRQ

I

UL

W

£

W

£

P

£

7

BEER) .
REREHNER
tosey !
> <«— tpssywr
EERENEAE
Figure 2.16 RERFFNEEBUENF

Oscillator | | ﬂ i | | | | | |

ICLK(except DTC, SRAM) | | ﬂ )
ICLK(to DTC, SRAM)"
PCLK _| Uﬂ
IRQ .
B TIE T
) tsnz i

3E1.5H4SNZCRSNZDTCENIE B 18T, ICLKIRIHLEDTCHISRAM,

Figure 2.17 MR LR S 55 BE AR =AY 1k 2 B j|)
2.35 NMIFIIRQME = 75K 23
Table 217  NMIFIIRQME 5K 23
Parameter Symbol | Min Typ Max | Unit | JiX&4
NMIH?Y?‘?EIE tNMlW 200 - - ns NMI%&?EE\?&%&%% tPcyc x 2<200ns
tpgye x 2+ - - thoye X 2> 200 ns
200 - - EﬁﬁNMI%&?;’E‘;&% tNMlCK x 3<200 ns
tNMlCK x 3.5%2 - - tNMlCK x 3>200ns
IRQH;?}EFDT—Eg thQW 200 - - ns IRQ;&?%J&%%%}% tPcyc x 2<200ns
tPcyc x 2*1 - - tPcyc x 2>200ns
200 - - EﬁﬁlRQg&?;ﬁ?‘;&’%& thQCK x 3<200 ns
thQCK x 3.5*3 - - thQCK x 3>200ns
Note:  HHFFHREIN T&RL200ns,
Note: UNSRET SRR, NI AN TIIRIRAY 4 B $h A A
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Note 1. tpy indicates the PCLKB cycle.
Note 2.  tywmick indicates the cycle of the NMI digital filter sampling clock.
Note 3. trqck indicates the cycle of the IRQi digital filter sampling clock.

tamiw

Figure 2.18 NMI interrupt input timing

tIRQW

Figure 2.19 IRQ interrupt input timing

2.3.6 Bus Timing

Table 2.18 Bus timing (1 of 2)
Condition 1: When using the CS area controller (CSC).

BCLK =8 to 120 MHz, EBCLK = 8 to 60 MHz

VCC = AVCCO0 =VCC_USB = VBATT = 2.7 to 3.6 V, VREFH/VREFHO0 = 2.7 V to AVCCO,
VCC_USBHS = AVCC_USBHS =3.0t0 3.6 V

Output load conditions: VOH = VCC x 0.5, VOL = VCC % 0.5, C = 30 pF

EBCLK: High drive output is selected in the port drive capability bit in the PmnPFS register.
Others: Middle drive output is selected in the port drive capability bit in the PmnPFS register.

Condition 2: When using the SDRAM area controller (SDRAMC).

BCLK = SDCLK = 8 to 120 MHz

VCC = AVCCO = VCC_USB = VBATT = 3.0 to 3.6 V, VREFH/VREFHO0 = 3.0 V to AVCCO,
VCC_USBHS = AVCC_USBHS =3.0t0 3.6 V

Output load conditions: VOH = VCC x 0.5, VOL =VCC x 0.5, C = 15 pF

High drive output is selected in the port drive capability bit in the PmnPFS register.

Condition 3: When using the SDRAM area controller (SDRAMC) and CS area controller (CSC) simultaneously.
BCLK = SDCLK = 8 to 60 MHz

VCC = AVCCO0 = VCC_USB = VBATT = 3.0 to 3.6 V, VREFH/VREFHO0 = 3.0 V to AVCCO,

VCC_USBHS = AVCC_USBHS =3.0t0 3.6 V

Output load conditions: VOH = VCC x 0.5, VOL = VCC x 0.5, C = 15 pF

High drive output is selected in the port drive capability bit in the PmnPFS register.

Parameter Symbol Min Max Unit Test conditions
Address delay taD - 12,5 ns Figure 2.20 to
Byte control delay teco - 12.5 ns Figure 2.25
CS delay tcsp - 12.5 ns
ALE delay time taLED - 12.5 ns
RD delay trsp - 12,5 ns
Read data setup time trDs 12.5 - ns
Read data hold time tROH 0 - ns
WR/WRn delay twrD - 12.5 ns
Write data delay twob - 12,5 ns
Write data hold time twoH 0 - ns
WAIT setup time twTs 12.5 - ns Figure 2.26
WAIT hold time twTH 0 - ns
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Note 1. tPcycZR/RPCLKB/E R,
Note 2. tNMICKZRRNMIZLF ISR 28K AT $P A9 HA,
Note 3. tIRQCKZR/RIRQIFF IS K 28 KI8T Bh Y B HAo

tamiw

Figure 2.18 NMIFREREEA BT P

tIRQW

Figure 219  IRQHEFIENEIE
2.3.6 i g : N ]

Table 2.18 B1itet (10f2)

K1 ERACSKIFITHR(CSO)R,

BCLK =8 to 120 MHz, EBCLK = 8 to 60 MHz

VCC = AVCCO =VCC_USB =VBATT = 2.7 to 3.6 V, VREFH/VREFHO0 = 2.7 V to AVCCO0,
VCC_USBHS = AVCC_USBHS =3.0t0 3.6 V

W AHESEM: VOH=VCC*0.5, VOL=VCC*0.5, C=30pF

EBCLK: 7EPmNPFSZ7ZERR9M OIIREhAE NI IR RGN Ho B SiEIRENHE H7EPmN
PFSZ 7728 MYk IR BhAE 11 5 HE.

42 ERASDRAMK I IEHI 28 (SDRAMC)BY,

BCLK = SDCLK = 8 to 120 MHz

VCC = AVCCO = VCC_USB = VBATT = 3.0 to 3.6 V, VREFH/VREFHO = 3.0 V to AVCCO,
VCC_USBHS = AVCC_USBHS = 3.0 t0 3.6 V

B REEM: VOH=VCCx0.5, VOL=VCCx0.5, C=15pF

TEPMNPFSE fF 22 ViR QIR ThAE L PIER S IREI I Ho

K43 FEBHEA SDRAMX 15454128 (SDRAMC) FICS XI55 4188 (CSC) B

BCLK = SDCLK = 8 to 60 MHz

VCC = AVCCO = VCC_USB = VBATT = 3.0 to 3.6 V, VREFH/VREFHO = 3.0 V to AVCCO,
VCC_USBHS = AVCC_USBHS =3.0t0 3.6 V

W AER M VOH=VCCx0.5, VOL=VCCx0.5, C=15pF

EPMNPFS & fZ 28 MVi% O IR BhAE i FiEIF S R ah i o

Parameter Symbol Min Max Unit Wit &
HoHkHESR tap - 125 ns E220%E
FHERIER taeo - 125 ns Figure 2.25
CS delay tcsp - 12.5 ns
ALEXEIREY 8] taLED - 125 ns
RD delay trsD - 12,5 ns
AR LAY E) trDs 12.5 - ns
IR RISETE] trRoH 0 - ns
WR/WRn delay twrp - 12.5 ns
SHIBER twop - 12.5 ns
BHIR R twoH 0 - ns
g EE twrs 12.5 - ns Figure 2.26
WAIT{R$FB 8] twrh 0 - ns
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RA6M3 Group

2. Electrical Characteristics

RAGM3 Group 2. B

Table 2.18 Bus timing (2 of 2)
Condition 1: When using the CS area controller (CSC).

BCLK = 8 to 120 MHz, EBCLK = 8 to 60 MHz

VCC = AVCCO0 = VCC_USB = VBATT = 2.7 to 3.6 V, VREFH/VREFHO0 = 2.7 V to AVCCO,
VCC_USBHS = AVCC_USBHS =3.0t0 3.6 V

Output load conditions: VOH = VCC x 0.5, VOL = VCC x 0.5, C = 30 pF

EBCLK: High drive output is selected in the port drive capability bit in the PmnPFS register.
Others: Middle drive output is selected in the port drive capability bit in the PmnPFS register.

Condition 2: When using the SDRAM area controller (SDRAMC).

BCLK = SDCLK = 8 to 120 MHz

VCC = AVCCO = VCC_USB = VBATT = 3.0 to 3.6 V, VREFH/VREFHO0 = 3.0 V to AVCCO,
VCC_USBHS = AVCC_USBHS =3.0t0 3.6 V

Output load conditions: VOH = VCC x 0.5, VOL =VCC x 0.5, C =15 pF

High drive output is selected in the port drive capability bit in the PmnPFS register.

Condition 3: When using the SDRAM area controller (SDRAMC) and CS area controller (CSC) simultaneously.
BCLK = SDCLK = 8 to 60 MHz

VCC = AVCCO0 = VCC_USB = VBATT = 3.0 to 3.6 V, VREFH/VREFHO0 = 3.0 V to AVCCO,

VCC_USBHS = AVCC_USBHS =3.0t0 3.6 V

Output load conditions: VOH = VCC x 0.5, VOL =VCC x 0.5, C =15 pF

High drive output is selected in the port drive capability bit in the PmnPFS register.

Table 2.18 B+itet (222)

£ ERACSKIFIEEIZR(CSOR,

BCLK =8 to 120 MHz, EBCLK = 8 to 60 MHz

VCC = AVCCO0 = VCC_USB = VBATT = 2.7 to 3.6 V, VREFH/VREFHO0 = 2.7 V to AVCCO,
VCC_USBHS = AVCC_USBHS =3.0t0 3.6 V

M ESMHE: VOH=VCCx0.5, VOL=VCCx0.5, C=30pF

EBCLK: 7EPmNPFSZTZERR IIREhAE PSR RGN H. EM: HPiEIREhHE H7EPmN
PFSE 7782 AUk O IR BHAE F1 1 ik 4%,

£4F2: EASDRAMK 3424532 (SDRAMC) B

BCLK = SDCLK = 8 to 120 MHz

VCC = AVCCO = VCC_USB = VBATT = 3.0 to 3.6 V, VREFH/VREFHO = 3.0 V to AVCCO,
VCC_USBHS = AVCC_USBHS =3.0t0 3.6 V

B RM: VOH=VCCx0.5, VOL=VCCx0.5, C=15pF

EPmMNnPFSE 728 Vi O IR sheE i Pk FE I shiai o

43 FBERSDRAMKIITHIZ] (SDRAMC) FCS X115 %88 (CSO) BT

BCLK = SDCLK = 8 to 60 MHz

VCC = AVCCO = VCC_USB = VBATT = 3.0 to 3.6 V, VREFH/VREFHO = 3.0 V to AVCCO,
VCC_USBHS = AVCC_USBHS =3.0t0 3.6 V

W AERMH: VOH=VCCx0.5, VOL=VCCx05, C=15pF

EPMNPFSE 123 0Vi% IR BHEE I &R S Rt

Parameter Symbol Min Max Unit Test conditions
Address delay 2 (SDRAM) tap2 0.8 6.8 ns Figure 2.27 to
CS delay 2 (SDRAM) tosp2 08 68 ns Figure 2.33
DQM delay (SDRAM) tbamp 0.8 6.8 ns
CKE delay (SDRAM) tckep 0.8 6.8 ns
Read data setup time 2 (SDRAM) trRDs2 2.9 - ns
Read data hold time 2 (SDRAM) tRDH2 1.5 - ns
Write data delay 2 (SDRAM) twop2 - 6.8 ns
Write data hold time 2 (SDRAM) twpH2 0.8 - ns
WE delay (SDRAM) twep 0.8 6.8 ns
RAS delay (SDRAM) trasD 0.8 6.8 ns
CAS delay (SDRAM) tcasp 0.8 6.8 ns
R0O1DS0358EJ0110 Rev.1.10 ;{EN ESNS Page 47 of 116
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Parameter Symbol Min Max Unit Mt
HHEFER 2 (SDRAM) taD2 0.8 6.8 ns E227%
CS delay 2 (SDRAM) tosp2 08 6.8 ns Figure 2.33
DQM delay (SDRAM) tbamp 0.8 6.8 ns

CKE delay (SDRAM) tckep 0.8 6.8 ns

IEANEUE R SR8 2(SDRAM) tros?2 2.9 - ns
FEVSUIRIRIEYE12(SDRAM) troH2 15 - ns

B NHIBIER2(SDRAM) twoD2 - 6.8 ns

B IR R FEETE12(SDRAM) twoH2 0.8 - ns

WEZXEIR (SDRAM) tweb 0.8 6.8 ns

RASHEIR (SDRAM) traSD 0.8 6.8 ns

CASHER(SDRAM) tcasp 0.8 6.8 ns
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Address bus

data bus
(ALE)

Address bus/
Address latch

Data read
(RD)

Chip select
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Figure 2.20

Address/data multiplexed bus read access timing

Figure 2.20
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Th2
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|
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Address cycle
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Tan
Tws

Ta1
Twz
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Twi
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Address bus
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data bus

(ALE)
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Data write
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Chip select
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Figure 2.21

Address/data multiplexed bus write access timing

Figure 2.21
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RAG6M3 Group 2. Electrical Characteristics RABM3 Group 2. B

CSRWAIT: 2 CSRWAIT: 2
RDON:1 RDON:1
€ >| CSROFF: 2 € >| CSROFF: 2
CSON: 0 CSON: 0
Twi Twa Tend Th Th2 Twi Twe Tend Th1 Th2
EBCLK _/[_\_][_\_/[ \_][ \_][_\_/ EBCLK _][ \_][ \_/ __J \ ][_\_]
Byte strobe mode FHEBRER
> tap > tan > tap > tan
A23 to A0O A23 to AOO
1-write strobe mode 1-BERART
<> tAD «> tAD > tAD > tAD
A23 to AO1 A23 to A01

«—> tscp «—> tscp <> tscp «—> tscp
BC1, BCO _\, BC1, BCO

FHEEEA TEEEXHE

Common to both byte strobe mode

and 1-write strobe mode
tesp «—> tcsp «—> tcsp «—> tcsp
CS7 to CSO CS7to CSO

trsp trsp trsp trsp
RD (read) [ RD (read) [
/ /
tros troH tros troH
D15 to DOO (read) D15 to DOO (read)
Figure 2.22 External bus timing for normal read cycle with bus clock synchronized Figure 2.22 EERNAMNIIMNIRENFS 24 HRY
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RA6M3 Group

2. Electrical Characteristics

CSWWAIT: 2
WRON: 1
WDON: 1*1
CSWOFF: 2
CSON:0 WDOFF: 1*1
Twi Tw2 Tend T Th2
EBCLK _][_\_][_\\_/[ \_][ \_][_\_]
Byte strobe mode
>/ tap le—>| tap
A23 to AOO
1-write strobe mode
l«—>| taD l«—>» tap
A23 to AO1
> tBCD [« tBCD
BC1, BCO
Common to both byte strobe mode
and 1-write strobe mode
«—| tcsp l«—»] tcsp
CS7 to CS0O
twrp twrp
[
WR1, WRO0, WR (write)
twop
‘_j twon
D15 to DOO (write) 4

Note 1. Always specify WDON and WDOFF as at least one EBCLK cycle.

Figure 2.23

External bus timing for normal write cycle with bus clock synchronized

R01DS0358EJ0110 Rev.1.10
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RA6M3 Group 2. BEEM
CSWWAIT: 2
WRON: 1
WDON: 1*1
CSWOFF: 2
CSON:0 WDOFF: 1*1
Twi Twz Tend T Th2
e/ N\ f /L
FHIEBEEN
k> tap > tap
A23 to AOO
1-SHIAER
> tap > tap
A23 to AO1 <
«—> tacp «—|tecp
BC1, BCO
FHEBEEA 5 EBREAEE
<> tCSD > tCSD
CS7 to CSO
twrp twrp
[ ——
WR1, WRO, WR (write)
twop
‘_j twon
D15 to DOO (write) 4
A1 BB WDONFIWDOFFIE E A E D —1NEBCLKE HA,

Figure 2.23

524HHRSHIES

# 5 AN B &0 F
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RA6M3 Group

2. Electrical Characteristics

RA6M3 Group

2. B

tsi

k3

Byte strobe mode

A23 to AOO

1-write strobe mode

A23 to AO1

BC1, BCO

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

tao
tao

7:1‘050

CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1
CSON:0
Twi Twz Tena Towt Towz Tena Tout Touz Tena Towt Towz

Tend

CSROFF:2

ok [\ f \_J

O

v

Ay

tao

fe—{tan

tao

tao

—J‘BCD

le—stcso

CS7to CSO
trsp trsp trso trsp trsp trsp trsp trsp
RD (Read) ?
tro trow tros tron tros tron tros tron
D15 to DOO (Read)
Figure 2.24 External bus timing for page read cycle with bus clock synchronized
CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1 . .
WDON:1*! WDOFF:1*1 wggz:‘lﬂ WDOFF:1*! wggmlﬂ WDOFF:1*1
CSON:0 Ty Twz Tend Tawt Towt Towz Tend Tawt Towt Towz Ten Tot T
o\ 0\ L L
Byte strobe mode
tao tap tao tap
A23 to AO0
1-write strobe mode tap tao tao lltap
A23 to AO1 ]
_ fteeo tsco
BC1,BCO
Common to both byte strobe mode
and 1-write strobe mode
_ teso tesp
CS7 to CSO
twro twro twro twro %RD twro
WR1, WRO, WR (write) \# * \‘1\ yﬁ
| |
twoo twop twor
¢——L twon f—| fe—ttwon '—% 1 twon
D15 to DOO (write) ’\ ’\

Note 1.

Always specify WDON and WDOFF as at least one EBCLK cycle.

Figure 2.25

External bus timing for page write cycle with bus clock synchronized

R01DS0358EJ0110
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Note 1.

YR WDONFM WDOFFETE /9 £/ —NEBCLK A H#A,

CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2
CSON:0
Twi Twz Tend Towt Towz Tend Towt Towz Tend Towt Towz Tend Tt Tz
eec L\ 0\ L L
FREERN
tao l{tan tao ||t l—tan
A23 to A00
-SRI to to to llto to
A23 to A01
tsco —J‘BCD
BC1, BCO :1
FREBRAN TEBRAHRE
teso l—stcsp
CS7 to CSO :j“ }
trsp trsp trsp trsp trsp trsp trsp trsp
RD (Read)
tros troH tros troH tros tron tros troH
D15 to DOO (Read)
. LS & =
Figure 2.24 DIEIRENEA AR IMER R 5 R B RS
CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1 . .
WDON:1*! WDOFF:1*1 wggzlf’\ WDOFF:1*! wggn}.‘ WDOFF:1*!
CSON:0 Ty, Twe Tend Tow Towt Towz Tend Tawt Towt Towz Tend Tot Tn2
o\ f N O\ L
FIEBER
tap tan tap tao
A23 to AOO
1-B5RER tho tan tao l—{tap
A23 to AO1
_ fteeo tsco
BC1, BCO
FHEBENMN ERERAHE
_ teso tesp
CS7to CSO
twro twro twro twro L‘WRD twro
WR1, WRO, WR (write) \L * \1\ \Jﬁ
l | |
twoo twoo twoo|
‘_1/ | twon <_.L e twon ._.L ! twor
D15 to DOO (write) ’\ ’\ ’\ —

Figure 2.25

NEE NRARSMR R AN FS D& E D
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RA6M3 Group

2. Electrical Characteristics

CSRWAIT:3
CSWWAIT:3
Twi Twz Twa . (Tena) 9 Tend Th1 U Tn2
/ |
EBOLK _ f 1\ \ N AN \ \ \
A23 to AOO X
CS7 to CSO \ /
RD (read) \
WR (write) \
External wait
twrs|twrh twrs|twrh
[ |
WAIT Xk JZ 71 v
Figure 2.26 External bus timing for external wait control
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RA6M3 Group 2. B
CSRWAIT:3
CSWWAIT:3
Twi Twe . Tws . (Tena) 9 Tena Th Th2
/ il
EBOK £\ \ N S A \ \ \
A23 to AOO X
CS7 to CSO _\
RD (read) \
WR (write) \
HNERETF
‘tWTS twrh twrs | twrh
WAIT Xk } 7( \
Figure 2.26 SMEREFFHE IR M AR
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RA6M3 Group

2. Electrical Characteristics

SDRAM command

SDCLK

A15 to AOO

AP*1

SDCS

RAS

CAS

WE

CKE

DQMn

DQ15 to DQOO

ACT RD PRA
taD2 taD2 tap2 tap2
Row Column address & A_%
| % address %
taD2 taD2 tan2 E’Tz
PRA }g
A_% i command I
tesp2 tesp2 tesp2 tesp2 tesp2 tesp2
trasD E_E’;ED trasp trasp
tcaso tcasp
twep twep
(High)

tros2

troH2

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

RA6M3 Group

2. BREH

SDRAM command

SDCLK

A15 to AOO

AP*1

SDCS

RAS

CAS

WE

CKE

DQMn

DQ15 to DQOO

RD

PRA

Jl
.

— [_\_7(_\_] W

taD2 taD2 tap2 tap2

ta2 taD2 tan2 E«ETZ

A_% A_jﬂ j& PRAR S }S

tesp2 tcsp2 tesp2 tesp2 tesp2 tesp2

trasD E_E’;ED trasp trasp

tcaso tcasp
twep twep
(High)

tros2

troH2

JE1 k5| B B F 58 H SDRAMBY il 78 B8 1% 4% 85 % (Precharge-sel)o

Figure 2.27 SDRAM single read timing Figure 2.27 SDRAM &R i%EX B %
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RA6M3 Group

2. Electrical Characteristics

SDRAM command

SDCLK

A15 to AOO

AP*!

SDCS

RAS

CAS

WE

CKE

DQMn

DQ15 to DQOO

ACT WR PRA
AN SANE SANE SN SN SN SN SN
tap2 tap2 tap2 tap2
Row Column address & 1
| %addresg %
tap2 tap2 tap f_AEiz
h;( j‘ i
command I
tesp2 tcsp2 tesp2 tesp2 tesp2 tesp2
trasD trasD trasp trasp
tcasp tcasp
twep twep twep twep
(High)
toavp
twopz2 twoHz
|\ |

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

Figure 2.28

SDRAM single write timing
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RA6M3 Group

2. BREH

SDRAM command

SDCLK

A15 to AOO

AP*!

SDCS

RAS

CAS

WE

CKE

DQMn

DQ15 to DQOO

1 03k S | B FB T 58 HH SDRAMEY Tl 78 BB 15 4% #5 % (Precharge—sel)o

ACT WR PRA
A4 A F S S\

tap2 tap2 tap2 tap2
tap2 tap2 ﬁ }5512
A_% A_JN PRAE%%\*
tesp2 tesp2 tesp2 tesp2 tesp2 tesp2
trasD E_E;ED trasp trasp

tcasp tcasp

twep twep twep twep

(High)
toavp

twopz2 twoHz

|\ |

Figure 2.28

SDRAMELRE NBFF
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RA6M3 Group

2. Electrical Characteristics

AP*1

SDCS

CAS

WE

CKE

DQMn

DQ15 to DQOO

A15 to AOO

L%lt
T2t

—
i

ACT |

RD , RD RD 6 RD PRA

tap2 | tap2 | tap2 | taoz

=

5"
jo}
]

T.TI

—
>
]
)

T.TI

trasp

—
2
w
O

[+ |
C2j C3

tap2 | tap2 tap2 [tap2
[+
PrA \

..... i\

tcspz [tespz [tesp2 tesp2 tc

[+ [+ |

SD2

trasp |trasp
| md

Td

g
(%]
o

S ]
%r

Lol

tcasp tcasp t
md [
tweo | twep
> [+
(High)
toamn thamp
[ 4>
! T
trosz | troH2 tros2| troHz

[

L/

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

Figure 2.29

SDRAM multiple read timing
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RA6M3 Group

2. BREH

ACTl RD  RD, RD A RD PRA
SDCLK ] AVARAVARAVACATARARARA
tao2 [tapz |tadz | tapz | taoz tap2
> Smd (|
A15 to A0O e S o) =) £ }C *
— N
tap2 | tap2 tap2 |tap2 tap2
L <->| =
AF)*1 ] PRAEn%\k
— T
tcspz [tespz [tesp2 tcsp2 tesp2
(| Smd (|
SDCS N
trasp |tRasD trasp|trasp trasp
Rad \md (|
RAS k
t t
‘_(:ASD CASD EASD
CAS L
twep | twep
> 4|
WE
(High)
CKE
toamp| thamp
_4—5
DQMn
T T
tros2| troH2 tros2| troH2
OO
DQ15 to DQOO ,\_i{}c )
JE1 k5| B B T 58 H SDRAMEY Tl 78 BB 158 4% 83 % (Precharge-sel)o

Figure 2.29 SDRAMZ %Y F
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RA6M3 Group 2. Electrical Characteristics

ACT| WR WR WR WR PRA
DCLK 3 ASACAVACAVACAY B
SDCl ]
tapz | tap2 tap2 |tap2 |tab2 | tapz |tapz | tape
4> gl Smd md
A15 to A0O o X cotrmanressk C1 *cz *03 * *
el |\ \ v J | — -
tap2 | tan2 tape |tap2 [tap2
> [+ Smd
AP ] qﬁ LPFA\ B
— t ll‘“" ] -
tospz |tespz |tesp2 tospz |tosp2
(> md
sDcs i
trasp |trasp trasp [trasp | trasp
RAS }_1_
tCASD tCASD tC ASD
o o]
CAS 1\ ‘} *_
tWED tWED
[ amd
WE
(High)
CKE
toamp toamp
—‘-’ f—
DQMn
T T
twopz|tworz twopz2 [tworz
Note 1. Address pins are for output of the precharge-select command (Precharge-sel) for the SDRAM.

Figure 2.30 SDRAM multiple write timing
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RA6M3 Group

2. BREH

ACT| WR WR WR WR PRA
SDCLK ACAVAVANAVAVARS
tap2 |tapz [tab2 | tapz |tapz | tapz
Smd amd
A15 to AOO ook C1| ¥C2| X3 *
tape |tap2 [tap2
> [+ Smd
AP*1 ] PRAﬁ’%k_ *
= T
tospz [tespz [tespz tospz |tosp2
[ d
sDcs }_qﬁ_
trasp | trasp trasp [trasp | trasp
RAS }_1_
teaso tcasp tcasp
Smd
CAS }\ \‘L
tWED tWED
md
WE
(High)
CKE
toamp toamp
_H
DQMn
T T
twopz|tworz twopz2 [twprz
DQ15 to DQOO '\—k}c -/
1 0ES | B A T 58 HH SDRAMBY T 78 BB 132 85 % (Precharge-sel)o

Figure 2.30 SDRAMZ RS \BIF
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SDRAM command

A15 to AOO

SDCS

RAS

CAS

WE

CKE

DQMn

DQ15 to DQOO

ACT

RD RD PRA ACT

PRA

SDCLK  _]

AP*1

-
-

tapz2 [tap2

R

5.

tap2 [tap2
(>

]

s

tap2

TS

PRA <
command|

taD2

?k
:

tcspz |tespz [tespz tcsp2 |tespz [tespz [tespz tcspz
LA LT I
trasp |trRASD trasD |tRAsD [tRASD [tRASD trasD :_R;ASD
:—C»|ASD };}_qﬁ_'fl teasp :3&0_*_
X 7 L
twep [twep twep [twep
1.7 Ll
(High)
toamp

trosz2 [troH2 trps2| troH2

trps2

OO

N

trRDH2

at

tros2 |trDH2

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

Figure 2.31

SDRAM multiple read line stride timing
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SDRAM command

A15 to AOO

SDCS

RAS

CAS

WE

CKE

DQMn

DQ15 to DQOO

ACT

SDCLK  _]

AP*1

o
o

A

tapz [tap2 |tap2
*R‘I’}|
tap2 [tapz |tap2 tap2  |tap2
4—>| l>|
/ Al
4 o PRABES
LA s
1
tcspz2 |tespz [tespz tcsp2 |tespz [tespz [tespz tespz
trasp |trASD trasD |trAsD [tRASD [tRASD trasp [trAsD
:_(ilASD tcasp teasp :C}ASD
twep [twep twep [twep
(High)
toamp

trosz2 [troH2 tros2| troH2

tros2

OO

1 k5 | B B T 58 H SDRAMBY T 78 B8 1% 4% 85 <2 (Precharge-sel)o

[

trDH2

tros2 |trDH2

Figure 2.31

SDRAMZ iRV & P 1REY 7
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SDRAM command MRS SDRAM command MRS
SDCLK Jl_\_/_\_ SDCLK _71_\_/_\_
tAD: tAD: tAD: tAD
A15 to A0O C% .% A15 to A0O .% .%
taD tAD: taD tAD:
tcsp2 tcspz tcsp2 tcsoe
SDCS ;l§ ;‘Z SDCS ;l§ ;‘Z
trasD trasD trasD trasD
tcasp tcasp tcasp tcasp
CAS ;l§ ;‘Z CAS ;l§ ;‘Z
twep tweb twep twep
WE q(_ ;‘Z WE k ;‘Z
(High) (High)
CKE CKE
DQMn DQMn
(Hi-Z) (Hi-Z)
DQ15 to DQOO i DQ15 to DQOO i
Note 1. Address pins are for output of the precharge-select command (Precharge-sel) for the SDRAM. A1 #u4E5| B AE F 46 SDRAMBY Tl 78 BB 3% 4% 85 < (Precharge-sel)o
Figure 2.32 SDRAM mode register set timing Figure 2.32 SDRAMIEER FZRISENF
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2. Electrical Characteristics

SDRAM command Ts (RFA) (RFS) (RFX) (RFA)
et alat fala s Valatabs
taD2 tap2
] i Ifi /L
A15 to AOO \\ \ \\
] I i /I
tap2 taD2
| L L /[
AP | \ \ \
Y 1 Il
tespz [tespz tespz tcspz tespz [tespz [tespz
oo TR DT
trasp |trasD trasD " trasD trasp [trasD [trasD
ve T AL DA I
tcasp [tcaso iEASD " :_cz\so tcasp [teasp [tcasp
oo LI R
/]
([ e (( ((
we ) ) )
teken tckep
T
CKE
) ) )
toamp tbamp
] Il Ifi L
DQun | \ ) \
N i n
DQ15 to DQOO ()() - ()() ()()
Note 1. Address pins are for output of the precharge-select command (Precharge-sel) for the SDRAM.

Figure 2.33 SDRAM self-refresh timing

2.3.7 I/O Ports, POEG, GPT32, AGT, KINT, and ADC12 Trigger Timing

Table 2.19 1/0 ports, POEG, GPT32, AGT, KINT, and ADC12 trigger timing (1 of 2)

GPT32 Conditions:

High drive output is selected in the port drive capability bit in the PmnPFS register.

AGT Conditions:

Middle drive output is selected in the port drive capability bit in the PmnPFS register.

Test
Parameter Symbol | Min Max Unit conditions
1/0 ports Input data pulse width tprw 1.5 - tpeyc Figure 2.34
POEG POEG input trigger pulse width troEw 3 - tpeyc Figure 2.35
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SDRAM command Ts (RFA) (RFS) (RFX) (RFA)
wMJm%%m%Wm%WW%qf
taD2 tap2
1 (i I L
A15 to A0O } A\ \ \ ;k
] /l i N
taD2 taD2
1 /[ (L L
) SEA WA .
I I /I
tespz [tespz tespz tcspz tespz [tespz [tespz
oo N DT
I
trasp |trasD trasD trasD trasp [trasD [trasD
we DI DT
teasp [tcaso iE)ASD ! SASD tcasp [tcasp [tcasp
o PR A
i
(G (( ((
we ) ) )
teken tckep
T LTS
CKE
toamp ’ tbamp
1 I L L
DQun | ) \ \
I/l l /I
DQ15 to DQOO <)() - ()() ()()
JE1 k5| B B T 58 H SDRAMEY Tl 78 BB 18 4% 83 % (Precharge-sel)o

Figure 2.33 SDRAM self-refresh timing
2.3.7 0% A, POEG. GPT32. AGT. KINTAMIADC12ft% B =
Table 2.19 I0i%MA. POEG. GPT32, AGT. KINTHIADC12fh%F3F (10f2)

GPT32 Conditions:
EPMnPFSE 7223 AVER O IRThAE NP I FE S IR chia o

AGT Conditions:
gl IR =46 TEPmMNPFS 25 1728 BV O IR shae 11 i ik #%,
Mt 51
Parameter Symbol | Min Max Unit
110 ports MAEURRK O EEE tPRW 1.5 - tPcyc Figure 2.34
POEG POEGHI N & Rk 55 troew | 3 - tpeyc Figure 2.35
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Table 2.19
GPT32 Conditions:

High drive output is selected in the port drive capability bit in the PmnPFS register.

AGT Conditions:
Middle drive output is selected in the port drive capability bit in the PmnPFS register.

1/0 ports, POEG, GPT32, AGT, KINT, and ADC12 trigger timing (2 of 2)

Test
Parameter Symbol | Min Max Unit conditions
GPT32 Input capture pulse width Single edge teTicw | 1.5 - tPDeyc Figure 2.36
Dual edge 2.5 -

GTIOCXY output skew Middle drive buffer teTisk™! | - 4 ns Figure 2.37

(x=0to7,Y=AorB) High drive buffer - 4

GTIOCXY output skew Middle drive buffer - 4

(x=81013,Y=AorB) High drive buffer - 4

GTIOCXY output skew Middle drive buffer - 6

(x=0t013,Y=AorB) High drive buffer - 6

OPS output skew teTosk | - 5 ns Figure 2.38

GTOUUP, GTOULO, GTOVUP,

GTOVLO, GTOWUP, GTOWLO
GPT(PWM GTIOCXY_Z output skew thrsk™? | - 2.0 ns Figure 2.39
Delay (x=0to3,Y=AorB,Z=A)
Generation
Circuit)
AGT AGTIO, AGTEE input cycle tacyc*® | 100 - ns Figure 2.40

AGTIO, AGTEE input high width, low width tackwh: | 40 - ns

tackwL

AGTIO, AGTO, AGTOA, AGTOB output cycle tacycz | 62.5 - ns
ADC12 ADC12 trigger input pulse width trrRew 1.5 - tpeyc Figure 2.41
KINT KRn (n = 00 to 07) pulse width tkr 250 - ns Figure 2.42

Note: tpeyc: PCLKB cycle, tppeye: PCLKD cycle.

Note 1.  This skew applies when the same driver I/O is used. If the I/O of the middle and high drivers is mixed, operation is not

guaranteed.
Note 2. The load is 30 pF.
Note 3. Constraints on input cycle:
When not switching the source clock: tpeyc % 2 < tacyc should be satisfied.

When switching the source clock: tpey X 6 < tacyc should be satisfied.

Port jF<
I terw g
Figure 2.34 1/0 ports input timing
POEG input trigger
< q!
troew
Figure 2.35 POEG input trigger timing
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Table 2.19
GPT32 Conditions:

FEPMNPFSE 7858V iR QIR Thae (i FiEF S IR Eh i o

AGT Conditions:

FhB] 3R Eh%a tH FEPmNPFS & 77 88 BY i O X BhAE 1 (i 3%

IOi%O. POEG. GPT32, AGT. KINTA1ADC12f4%& B3R (20f2)

it 51
Parameter Symbol | Min Max Unit
GPT32 5@)\%;’@%‘]@‘?3@ = %m tGTICW 1.5 - tPDcyc Figure 2.36
] 25 -
GTIOCxYiH mIB (x FRial IR Eh4E i as tamisk*! | - 4 ns Figure 2.37
=0%l7, Y=AZ{B) re———
SERSHIE Yk - 4

GTIJOCxYE@Hj:&ﬁi)% (x= FR B IR BN 4R 83 - 4

8%13, Y=AZ(B re——

- BTN s - 4

GTIJOCxYEﬁHjjzﬁ% (x= FRE IR BhLR 28 - 6

0%I13, Y=AZLB r—

- BIENE s - 6

OPSE@H:HFH% tGTOSK - 5 ns Figure 2.38

GTOUUP, GTOULO, GTOVUP,

GTOVLO, GTOWUP, GTOWLO
GPT(PWM GTIOCxY_Z#tH R (x=0%! thrsk™2 | - 2.0 ns Figure 2.39
WRF=E 3, Y=AZB, Z=A)
Circuit)
AGT AGTIO. AGTEEXINEHA tacyc™® | 100 - ns Figure 2.40

AGTIO. AGTEEE@)\E%\ {E\Ej‘ﬁ: tACKWH’ 40 - ns

tackwL

AGTIO. AGTO. AGTOA. AGTOBE@H:”EJ,HH tACYCZ 62.5 - ns
ADC12 ADC1 2R R NRK R B E trrRew 1.5 - tpeye Figure 2.41
KINT KRn(n=00to07) Bk A EEE tkr 250 - ns Figure 2.42

Note: tpeyc: PCLKB cycle, tppeye: PCLKD cycle.
Note 1.

YEAARNEEFION, IWREEMR, MRPSEHNBHIOREER, NEERIEET,

Note 2. faZ;930pF,
Note 3. HINEHARLIR:
TYEIREEPBY . tPcycx2<tACYCRL# o
PHRETERAY . tPcycx6<tACYCRY i Eo
Port jF<
I trrw g
Figure 2.34 (o) mL- PN ): 2
POEGHINfi &
1< q!
troew
Figure 2.35 POEGHI N & B3 FF
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Input capture >§E % W >§E %
I«

gl

teTicw teTicw
Figure 2.36 GPT32 input capture timing Figure 2.36 GPT32i A\t
o [\ S\ L L o [\ S ) LS
Output delay HHIER
F— F—
GPT32 output GPT32 output
teTisk teTisk
Figure 2.37 GPT32 output delay skew Figure 2.37 GPT32%H TR {RIB
o [\ S\ S L o [ \_/ ) S S
Output delay HHER
F—— F—
GPT32 output GPT32 output
teTosk teTosk
Figure 2.38 GPT32 output delay skew for OPS Figure 2.38 RAFOPSHIGPT3 24 iR RF%
o [\ \ S L LS o [\ VL
Output delay WEER
— —
GPT32 output GPT32%EH (PW
(PWM delay MEEIR =4 BB )
generation circuit)
tHRSK tHRSK
Figure 2.39 GPT32 (PWM Delay Generation Circuit) output delay skew Figure 2.39 GPT32 (PWMIEREFRLEEE) fMHIER{RRS
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AGTIO, AGTEE
(input)

« tacvc2 >
AGTIO, AGTO,
AGTOA, AGTOB
(output)
Figure 2.40 AGT input/output timing
ADTRGO, Z
ADTRG1 7
) trrow .
Figure 2.41 ADC12 trigger input timing
KROO to KRO7 #V /
" tkr i
Figure 2.42 Key interrupt input timing
2.3.8 PWM Delay Generation Circuit Timing
Table 2.20 PWM Delay Generation Circuit timing
Parameter Min Typ Max Unit Test conditions
Operation frequency 80 - 120 MHz -
Resolution - 260 - ps PCLKD = 120 MHz
DNL*1 - +2.0 - LSB -

Note 1. This value normalizes the differences between lines in 1-LSB resolution.

RA6M3 Group 2. B
AGTIO, AGTEE
(input) \
« tacvc2 >
AGTIO, AGTO,
AGTOA, AGTOB
(output)
Figure 2.40 AGT input/output timing
ADTRGO,
ADTRG1 v
) trrow .
Figure 2.41 ADC12f8 R RNBT
KROO to KRO7 * /
" tkr i
Figure 2.42 EEPERARF
2.3.8 PWMZEIR = 4 BB B8 BT 7
Table 220 PWMIER 4 BREIFF
Parameter Min Typ Max Unit Mt & 14
BITRER 80 - 120 MHz -
Resolution - 260 - ps PCLKD = 120 MHz
DNL*1 - +2.0 - LSB -

Note 1. IEFREN1-LSBOMEHNTZEINES,

239 CAC Timing
Table 2.21 CAC timing
Test
Parameter Symbol | Min Typ Max | Unit | conditions
CAC CACREF input pulse width | tppcyc < tcac*? tcacrer | 4.5 X toac + 3 X tppeyc | - - ns -
tpgcyc > tcac*? 5 % tea + 6.5 X tpgeyc | - - ns

R01DS0358EJ0110 Rev.1.10
Dec 25, 2020
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2.3.9 CACHYFF
Table 2.21 CACites
Mzt
Parameter Symbol | Min Typ Max | Unit
CAC CACREFHINBK AT E tppoyc St€aC*2 | tcacrer | 4-5 X toac + 3 X tpgeyc | - - ns -
tpgcyc > tcac*? 5 X teae + 6.5 X tpgeyc | - - ns
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Note 1.
Note 2.

2.3.10

Table 2.22

tpecyc: PCLKB cycle.
tcac: CAC count clock source cycle.

SCI Timing

SCI timing (1)

Conditions: High drive output is selected in the port drive capability bit in the PmnPFS register for the following pins: SCKO to SCK9.

For other pins, middle drive output is selected in the port drive capability bit in the PmnPFS register.

Test
Parameter Symbol |Min Max Unit" | conditions
SClI Input clock cycle Asynchronous | tgeyc 4 - tpeyc Figure 2.43
Clock 6 -
synchronous
Input clock pulse width tsckw 0.4 0.6 tseyc
Input clock rise time tsckr - ns
Input clock fall time tsckf - 5 ns
Output clock cycle Asynchronous | tgeyc - tpeye
Clock -
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr - ns
Output clock fall time tsckf - 5 ns
Transmit data delay Clock trxp - 25 ns Figure 2.44
synchronous
Receive data setup time Clock trRxs 15 - ns
synchronous
Receive data hold time Clock tRXH 5 - ns
synchronous
Note 1. tpgyc: PCLKA cycle.
tsckw tsoxr tsox
SCKn f ‘\ /‘ \
(n=0t09) \ / \
tSr:yr: .
Figure 2.43 SCK clock input/output timing
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Note 1.

tpeyc: PCLKB cycle.

Note 2. tcac:CACIHEES iR HB,
2.3.10 SCIBY %
Table 2.22 SCIFEF (1)

&M FEPMNPFSHFFERAVIR O EHEE S U A LUT 51 ER S IR EhHIH © SCKOZESCK9,

FHASIM, EPmnPFSEFa38Yim K ENRE D (I hikEhiE IR Eh i tHo

MRS
Parameter Symbol |Min Max Unit™
SCI a1\ BY £ ] R Asynchronous | tgeyc 4 - teeyc Figure 2.43
R 2 6 -
PN R e tsckw | 0.4 0.6 tseye
WY $h_E T B i) tsckr - ns
T8 N\ B 50 B B i) tsckr - 5 ns
a0 1 B £ ) HA Asynchronous | tgeye - teeyc
R hE 2 4 -
i B SRR BT tsckw 0.4 0.6 tseye
Eﬁﬂj ET_T%EFJ:;"“ET_T |ET_| tSCKr - ns
0 L B b T B B i) tscks - ° ns
RREIELER IR trxp - 25 ns Figure 2.44
BRI E AR trxs 15 - ns
BRBIEREE R hE 2 tRxH 5 - ns
Note 1. tpcyc: PCLKA cycle.
tsckw tsoxr tsoxs
/ \ [ \
SCKn
(n=0to9) / \( / \(
h tScyc >
Figure 2.43 SCKET shis NIt S
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trxo

\

trxs | trxH

A

A

SCKn
TxDn
RxDn
n=0to9
Figure 2.44
Table 2.23 SCI timing (2)

SCI input/output timing in clock synchronous mode

Conditions: High drive output is selected in the port drive capability bit in the PmnPFS register for the following pins: SCKO to SCKO9.
For other pins, middle drive output is selected in the port drive capability bit in the PmnPFS register.

Test

Parameter Symbol Min Max Unit conditions
Simple | SCK clock cycle output tspeyc 4 (PCLKA <60 MHz) | 65536 tpeye Figure 2.45
SPI (master) 8 (PCLKA > 60 MHz)

SCK clock cycle input (slave) | - 6 (PCLKA =60 MHz) | 65536

12 (PCLKA > 60 MHz)

SCK clock high pulse width | tspckwh 0.4 0.6 tspeyc

SCK clock low pulse width tspekwL 0.4 0.6 tspeye

SCK clock rise and fall time | tspcke tspeks | - 20 ns

Data input setup time tsu 33.3 - ns Figure 2.46 to

Data input hold time ty 33.3 - ns Figure 2.49

SS input setup time t EAD 1 - tspeyc

SS input hold time tLac 1 - tspeyc

Data output delay top - 33.3 ns

Data output hold time ton -10 - ns

Data rise and fall time tor tpof - 16.6 ns

SS input rise and fall time tssir tssir - 16.6 ns

Slave access time tsa - 4 (PCLKA =60 MHz) | tpcyc Figure 2.49

8 (PCLKA > 60 MHz)
Slave output release time tREL - 5 (PCLKA <60 MHz) | tpeyc
10 (PCLKA > 60 MHz)
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SCKn /—\_/—L
trxo
TxDn X >< Xi
trxs | trxn
o S \
n=0to9
Figure 2.44 BRI R FRISCIRNR LI
Table 2.23  SCIBE (2)
M. EPMNPFSHFEEMVIR IR ARSI AL A LU T 5 I MR ZF St 1 SCKOESCKY,
XFEAMSIH, EPmMnPFSE 728 AV O IR THRE T A I ZFE B IR Bhki o
Mt 14
Parameter Symbol Min Max Unit
Simple | SCKES$hAAEEH (F tspeyc 4 (PCLKA < 60 MHz) | 65536 tpoye | Figure 2.45
SPI ) 8 (PCLKA > 60 MHz)
SCKBTSRARBAN (M) - 6 (PCLKA < 60 MHz) | 65536
12 (PCLKA > 60 MHz)
SCKBY IR h BB tspoKwL 0.4 0.6 tsPoyo
SCKEj$¢J:ﬂ*DTB§Bj|§J tSPCKr» tSPCKf - 20 ns
BRI BYIE] tsu 33.3 - ns E2.46F
YIRE N RIS th 333 - ns Figure 2.49
SSEINRIFAYE] t aG 1 - tspoyc
iR IR top - 33.3 ns
iR R AT E] ton -10 - ns
R E AR TEEAYE] tor tor - 16.6 ns
SSE@)\LH*D—F%HEHETJ tSSLr’ tSSLf - 16.6 ns
Mukifia) By iE] tsa - 4 (PCLKA 60 MHz) | tpgyc Figure 2.49
8 (PCLKA > 60 MHz)
M54 B2 B ) treL - 5 (PCLKA < 60 MHz) | tpgyc
10 (PCLKA > 60 MHz)
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tspokr

tspokr

tspokwh tspke
V
SCKn on
master select
output
< >
tspokwh tspokr
Vin
SCKn
slave select input
(n=0t09) tspckwe
Vo= 0.7 x VCC, VoL =0.3 x VCC, Viy3=0.7 x VCC, V,.=0.3 x VCC

Figure 2.45

SCI simple SPI mode clock timing

SCKn

SCKn ZZ 5\—/_“)_

1

CKPOL = 1 N /—\_‘ /
output N
tsu ty
MISOn
tor, tor ey ton l—y top
~ h £C
p s N )y s
MOSin X msBouT DATA LSB OUT IDLE MSB OUT
output X 4 c -
)y
(n=0t09)
Figure 2.46 SCI simple SPI mode timing for master when CKPH =1

output

SCKn
CKPOL =0

\ —S
CRPOL = 1 Y N
) 1Y

output \— N

J{

1

tsu th

MISOn
input MSBIN p—T—X DATA LSB IN { MSBIN

tOH to tDr, th
MOSIn % 1£

MSB OUT DATA LSB OUT Z IDLE MSB OUT
output e I m
R2)
(n=0t09)
Figure 2.47 SCI simple SPI mode timing for master when CKPH =0
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tSPCKWH tSPCKr tSPCKf
SCKnZA i Vor
Bt
< >
tspckwH tspokr tspokr
Vin
SCKn A5
A
t
(n=0t09) SPCKWL tspoye
< g
VOH=0.7xVCC, VOL=0.3xVCC, VIH=0.7xVCC, VIL=0.3xVCC
Figure 2.45 SCIiE s SPIHE X BT $hES 5

SCKn \
CKPOL =1
output

vzl

MISOn
input { MSBIN )

.

{ MSBIN
{0 or ey tor oy ton
(“,"u?psu'{‘ JZL MSB OUT ;2< DATA >§L LSB OUT >< IDLE ><|v|s|3 out
(n=0t09)
Figure 2.46 CKPH=1B3EHBISCIE P SPIIE T B 7

SCKn / N 4
CKPOL =1 4 E

output \—/
SCKn —_—
CKPOL =0 i B \ \
output \— N
tsu th
MISOn /
tOH to tDr, th

" —>H—

2)J y
MOSin MSB OUT DATA >< LSB OUT # IDLE ><MSB ouT
output e N
(n=0t09)

Figure 2.47 CKPH=08% £ BYSCIiE B SPIE BT =
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<& tTD »
SSn \ y b
input N I 7Z \
| tea ? tiae
SCKn “ 3 S
CKPOL = 0 / J \ /
input —
SCKn S E—
CKPOL =1 N /—\_5 / \
input ___ /
ts/.\ ‘tOH‘ tOD tREL
MISOn MSB OUT DA:)':"A | LsBouT ZL MSB IN MSB OUT
output ) L JAL
b
tsu tH Df
MOSIn /
input 4> DATA D—@ { MSBIN
(n=0t09)
Figure 2.48 SCI simple SPI mode timing for slave when CKPH =1
tro N
SSn \ 3 p
input N « —Z \
3 teap ? tiac
SKPOL = 1 N / /
input / e
SCKn ) )
CKPOL = 0 /] \ \
input \—7 -
tsa ton top trec
oot (o5t 95ta) MSB OUT >$ DATA LSB OUT MSB OUT
input
(n=0t09)
Figure 2.49 SCI simple SPI mode timing for slave when CKPH =0
Table 2.24 SCI timing (3) (1 of 2)
Conditions: Middle drive output is selected in the port drive capability bit in the PmnPFS register.
Parameter Symbol Min Max Unit Test conditions
Simple IIC SDA input rise time tsr - 1000 ns Figure 2.50
(Standard mode) "gp A%yt fall time ter - 300 ns
SDA input spike pulse removal time tsp 0 4 * Yiceye ns
Data input setup time tspas 250 - ns
Data input hold time tspaH 0 - ns
SCL, SDA capacitive load Cp! - 400 pF
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SSn \ o R
input L " 7Z \
| tea ? tiac
SCKn 4 \ ™\
CKPOL =0 7Z \_/_‘ /
SCKn — T
CKPOL = 1 N /—\_‘ /1 \
input ___ /
ts/.\ ‘tOH‘ tOD tREL
?ﬁiﬁ{‘ Q MSB OUT §< DA;'E’A >§: LSB OUT :XL MSB IN MSB OUT
tsu tH t'Dr E)f
mr?ust"” 4> DATA:: >—< LSB IN > { MSBIN
(n=0t09)
Figure 2.48 CKPH=1BF \HLBISCIiE B SPIE BT
tTD N
SSn \ A p
input X “ _Z \
B teap v tiac
) . -
S / 3 / /
C&ggL =1 7 g§
input
SCKn ) N
CKPOL =0 /] \ \
input \—7 -
tsa ton top trec
1 —|
e (o5t 95t3) MSB OUT >§= : DATA in LSB OUT MSB OUT
tSU tH tgr E)f
input
(n=0t09)
Figure 2.49 CKPH=08F AHLEISCIiE B SPIE BT
Table 2.24  SCIitB$(3)(10f2) .
M. EPmMNPFSE 1838V O IR EhAE 1 Hh iR e IR shis o
Parameter Symbol Min Max Unit | iS5 4%
Simple IIC SDAXIN _EFHBY{E] tsr - 1000 ns Figure 2.50
(Standard mode) "cp x e\ R ja) tes - 300 ns
SDARIN SR I Bk & BREY i8] tsp 0 4 % ticoye ns
HIRWM B ILAYE tspas 250 - ns
%&;EK%)\{%?% ET_“EH tSDAH 0 - ns
SCL, SDA capacitive load Cp! - 400 pF
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RAG6M3 Group 2. Electrical Characteristics RABM3 Group 2. B
Table 2.24  SClI timing (3) (2 of 2) Table 2.24 SCIitB$(3)(20f2)
Conditions: Middle drive output is selected in the port drive capability bit in the PmnPFS register. %M. EPmMNPFSE Fa3 89 O IR shaE F7 13 FPiEE a1 IR shis o
Parameter Symbol Min Max Unit | Test conditions Parameter Symbol Min Max Unit | WHt5
Simple 1IC SDA input rise time tsr - 300 ns Figure 2.50 Simple 1IC SDAIN _EFHBY{E] tsr - 300 ns Figure 2.50
(Fast mode) SDA input fall time tor - 300 ns (Fast mode) SDARIN TF&ES 8] tor - 300 ns
SDA input spike pulse removal time tsp 0 4 % ticeye ns SDAI N RIERK A2 PREYE] tsp 0 4 % ticeye ns
Data input setup time tspas 100 - ns iR N IIRYE] tspas 100 - ns
Data input hold time tspAH 0 - ns RN REFETIE) tspAH 0 - ns
SCL, SDA capacitive load Cp1 - 400 pF SCL, SDA capacitive load (o - 400 pF
Note:  tceyc: IIC internal reference clock (IIC) cycle. Note:  tICcycICREREE BIEh(ICH) B HA,

Note 1. Cb indicates the total capacity of the bus line. Note 1. ChRIRARZEHNIRE,

#H TN A T YA

[\

—>| fe—tgp —>»| «—tgp
TTT N T N ]
SCLn / \ SCLn \
p1 g1 Tt sr! Tt p! p*! g1 Tt sr+'! px!
(n=0t09) (n=0t09)
<= tspan tspas < tspan tspas

Note 1. S, P, and Sr indicate the following: Test conditions: Note 1. S. PFASIRRUTAREA: Test conditions:

S: Start condition

Viy=VCC x0.7,V,,=VCC x 0.3

S. FHUASMP:

VIH=VCCx0.7, VIL=VCCx0.3

P: Stop condition Vo= 0.6V, lo. = 6 mA el VOL=06V, IOL=6mA
Sr: Restart condition Sr: BEREN
Figure 2.50 SClI simple IIC mode timing Figure 2.50 SCIFE ICIER I F
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RA6M3 Group

2. Electrical Characteristics

2.3.11 SPI Timing
Table 2.25 SPI timing
Conditions:

For RSPCKA and RSPCKB pins, high drive output is selected with the port drive capability bit in the PmnPFS register.
For other pins, middle drive output is selected in the port drive capability bit in the PmnPFS register.

2. BREH

Parameter Symbol | Min Max Unit*! | Test conditions*2
SPI RSPCK clock cycle Master tspeyc 2 (PCLKA <60 MHz) | 4096 tpeye | Figure 2.51
4 (PCLKA > 60 MHz) C=30pF
Slave 4 4096
RSPCK clock hlgh Master tSPCKWH (tSPcyc - tSPCKI’ - - ns
pulse width tspckf) /2 -3
Slave 2 * tpeye -
RSPCK clock low pulse | Master tSPCKWL (tSPcyc - tSPCKI’ - - ns
width tSPCKf) /2-3
Slave 2 * tpeye -
RSPCK clock rise and | Master tspckr - 5 ns
fall time Slave tSPCKf _ 1 us
Data input setup time Master tsu 4 - ns Figure 2.52 to
Figure 2.57
Slave 5 C =30 pF
Data input hold time Master tur 0 - ns
(PCLKA division ratio
set to 1/2)
Master ty tpeyc -
(PCLKA division ratio
set to a value other
than 1/2)
Slave ty 20 -
SSL setup time Master tLeAD N x tgpeyc - 10*3 N x ns
tSPcyc +
100*3
Slave 6 X tpeyc - ns
SSL hold time Master tLAc N X tgpgyc - 10 *4 N x ns
tSPcyc +
100*4
Slave 6 X tpeyc - ns
Data output delay Master top - 6.3 ns
Slave - 20
Data output hold time | Master ton 0 - ns
Slave 0 -
Successive Master tro tspeyc + 2 X tpeyc 8 x ns
transmission delay tspeye *
2 * tpeye
Slave 6 * tpeyc
MOSI and MISO rise Output tor, tof - 5 ns
and fall time
Input - 1 us
SSL rise and fall time | Output tssir, - 5 ns
Input tssLf - 1 us
Slave access time tsa - 2 Xtpeyc | NS Figure 2.56 and
+28 Figure 2.57
Slave output release time tREL - 2 X tpeyc C = 30pF
+28
Note 1. tpeyct PCLKA cycle.
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2.3.11 SPIEY
Table 2.25 SPIEtFF
Conditions:

X FRSPCKAFIRSPCKB3Ifl, i@ PmnPFSE 728 BYin O IE BN (i F = IR 5h i o
N FEAMSIH, FEPmMnPFSEEFRRRYIROIREIAE I (U HEF hia R Epia o

Parameter Symbol | Min Max Unit*1 | Test conditions*2
SPI | RSPCKET#h/EH] Master tspeye | 2 (PCLKA <60 MHz) | 4096 tpeyc | Figure 2.51
4 (PCLKA > 60 MHz) C=30pF
Slave 4 4096
BHSPCKETI%*%&]\()? Master tSPCKWH (tSPcyc - tSPCKI’ - - ns
BE tspckr) /23
Slave 2 x tpeye -
RSPCKEj%q]{E&%-}(;qJﬁ’E Master tSPCKWL (tSPcyc - tSPCKI‘ - - ns
tspekr) /2-3
Slave 2 * tpeye -
R?PCKH‘J%M:?F*D'FK% Master tspekr | - 5 ns
B ig] '
Slave tsPckf - 1 us
B IDN = VAN 2] Master tsu 4 - ns E252%
Figure 2.57
Slave 5 C =30 pF
B G IPNES SN FiT (PCLKAZHHLL the 0 - ns
RERN12)
FiT (PCLKADSALL | ty teoyc -
BB R12LIMIME)
Slave ty 20 -
SSLiQEEE“ETJ Master tLEAD N x tSPcyc -10*3 N x ns
tSPcyc +
1003
Slave 6 X tpeyc - ns
SSLIR¥FAYE] Master tLac N % tgpeyc - 10 *4 N x ns
tSPcyc +
100*4
Slave 6 X tpeyc - ns
iR TR Master top - 6.3 ns
Slave - 20
iR LR AT [a) Master ton 0 - ns
Slave 0 -
ELEWTER Master tro tspoye + 2 * tpoye 8 x ns
tSPcyc +
2 X tpeye
Slave 6 * tpeyc
MOSIFMIMISO_EF+#1 Output tor, tof - 5 ns
T BEBYE]
Input - 1 us
SSL_EFFN T REAY(E] Output tssir, - 5 ns
Input tssLf - 1 us
M E&7 18] B (8] tsa - 2 Xtpgye | NS E2.56%1
+28 Figure 2.57
WA LR 8] treL | - 2 X tpoys C = 30pF
+28
Note 1. tpeyc: PCLKA cycle.
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RA6M3 Group

2. Electrical Characteristics

Note 2. Must use pins that have a letter (“_A”, “_B”) to indicate group membership appended to their name as groups. For the SPI
interface, the AC portion of the electrical characteristics is measured for each group.
Note 3. N is set to an integer from 1 to 8 by the SPCKD register.
Note 4. N is set to an integer from 1 to 8 by the SSLND register.
tspokwH tspeke tspexs
SPI
V
RSPCKn o
master select
output
tspckwH
VIH
RSPCKn
slave select input
tspckwi
n=AorB VOH =0.7 x VCC, V0|_ =0.3 % VCC, ViH=0.7 x VCC, Vi =0.3 x VCC
Figure 2.51 SPI clock timing
SPI ot
SSLnO to 55 p s )
SSLn3 ™ ™
output <5
tLeap tiac >l le
tsstr,
RSPCKn Zl—x\—/_“_ SStr. TSsLf /_
CPOL =0 7 \
output
RSPCKn —33 /—\_‘
CPOL =1 \
output N ‘)—/
tsu th
e Corson p— o o) (usan
tEr, tI:‘)f tOH l— tOD
St fzz MSB OUT DATZ{ >§f LSB OUT >< IDLE ><|v|ss ourt
n=AorB
Figure 2.52 SPI timing for master when CPHA =0
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RA6M3 Group 2. BRESHE
Note 2. LQ/ZL%;H;%*E? ("_A". “_B") WISIHRFRTENAMMBEZFNARR S M. XNTFSPHED, NESANBSIFEN
mabIdo
Note 3. NHSPCKDHFFIGE M1 FISHEH,
Note 4. NHSSLNDZEFESIZE N M 1EISHIZESL,
tSPCKWH tSPCKr tSPCKf
SPI
V
RSPCKnE % on
Fimd
tspckwH
VIH
RSPCKNMALIERE
LETN
tspckwL
P tSP<:y<: N
N 1
n=AorB VOH=0.7xVCC, VOL=0.3xVCC, VIH=0.7xVCC, VIL=0.3xVCC
Figure 2.51 SPIEY $hEdF
SPI tro
SSLn0 to 55 N
SSLn3 ™
output <
tLeap tiac >l le
— tssir, tssir
s, o /N /
output
RSPCKn ~ —————\
‘ Y /—\_‘
croL = L ./ L
tsu ty
o son 31— o ) (oo
tEr, tI:‘)f tOH l— tOD
St fzz MSB OUT DATA >§f LSB OUT >< IDLE ><MSB ourt
n=AorB
Figure 2.52 CPHA=0BY EHAISPIRYFF
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2. Electrical Characteristics RABM3 Group 2. B
SPI tro SPI to
SSLn0 to 5 ¥ X SSLn0 to 5 15 1
SSLn3 . _Zr X SsLn3 . X0 _Zr
output tLean 7 tac > 1« output tLean 7 tLac > 1«
h ' tsstr A ' tssir
RSPCKn Zg—s\—/—‘»‘a—\‘—/—xg sstr, tssis /_ RSPCKN Z‘—5\_/_“_\‘_/—\ sstr, tssis /_
CPOL=0 7 K CPOL=0 7 x
output output
RSPCKn 5& Zl RSPCKn N Zl
CPtOLt =1 K A / CPtOLt =1 K A « /
outpu outpu
tsu thr the tsu thr the
<> [ ) > [ I
I \ 55 y S I \ 5 3\ —
MISOn — MSB IN §—< DATA H LsBIN|| MSB IN MISOn — MSB IN §—< DATA H LsBIN|| ] MSB IN
input K 7 < 1 N input K 7 <G 1 N
tor, tor ton ey top tor, tor e ton ey top
1 45 i I y <5 i
MOSIn X  wmsBout DATA >§ LSB OUT >< IDLE ><MSB ouTt MOSIn X wmsBourt §< DATA >§ LSB OUT >< IDLE ><MSB ouTt
output 1K < u output K | <6 -
n=AorB n=AorB
Figure 2.53 SPI timing for master when CPHA = 0 and the bit rate is set to PCLKA/2 Figure 2.53 L CPHA=0 B L4358 B HPCLKA 28T iR FHISPIRT F
SPI tro SPI o
SSLnO to <5 ~ : '_ r SSLnO to <5 ~ : '_ r
SSLn3 SSLn3
outp:t I _Z_ _Zr outp:t I _Z_ _Zr
tLeap tiac >l tLeap tia >
— tssir, tssir — tssir, tssir
RSPCKn '\ RSPCKn '\
CPOL =0 Y 3 / CPOL =0 Y 3 /
- 7 - 7
output \—/ output \—/
RSPCKn E— i RSPCKn E— i
CPOL =1 Y \ \ CPOL =1 Y \ \
output \— N output \— N
tSU tH tsu tH
MISOn / MISOn /
ton & tor, tor ton to tor, tor
t’r’ N\ I ()r: p. A
Mosin MSB OUT DATA >< Lssout X IDLE ><MSB out MOSIn MSB OUT DATA >< Lssout X IDLE ><MSB out
utput e Y output < 1K
n=AorB n=AorB
Figure 2.54 SPI timing for master when CPHA =1 Figure 2.54 CPHA=1B3EH1AISPIR F
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2. Electrical Characteristics

SPI

SSLn0 to
SSLn3
output

RSPCKn
CPOL=0
output

RSPCKn
CPOL =1
output

MISOn
input

MOSIn
output

n=AorB

A

tLean

MSB IN

tiac
< N

MSB OUT

DATA

>< LSB OUT

><MSBOUT

Figure 2.55

RSPI timing for master when CPHA = 1 and the bit rate is set to PCLKA/2

SPI

SSLnO
input

RSPCKn
CPOL =0
input

RSPCKn
CPOL =1
input

MISOn
output

MOSIn
input

n=AorB

A

S

£

tiac

tREL

\ >
E< DATA
y £

LSB OUT

JZL

MSB IN

122

DATA LSB IN

AN
SAT

MSB OUT

{ MSBIN

| .

Figure 2.56

SPI timing for slave when CPHA =0
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k3

SPI

SSLn0 to
SSLn3
output

RSPCKn
CPOL =0
output

RSPCKn
CPOL =1
output

MISOn
input

MOSIn
output

n=AorB

¢

A
A

12

LG

tLean

tsu

/__
N

12

MSB IN

tiac
N

MSB OUT

DATA

>< LSB OUT

72_ IDLE

><MSBOUT

Figure 2.55

LCPHA=1BLE45=EIGHE APCLKA2BY, THAIRSPIRF

SPI

SSLnO
input

RSPCKn
CPOL=0
input

RSPCKn
CPOL =1
input

MISOn
output

MOSIn
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RAG6M3 Group 2. Electrical Characteristics RABM3 Group 2. B
SPI to SPI to
SSLn0 \ B T SSLnO \ B T
input ; o -Z \ input K « 'Z \
) teap ? tiac ) teap v tiac
< > < >
RSPCK 3 / / RSPCK y / /
CPOL =n0 7 S( / CPOL =no £ S< /
input input
RSPCKn \L RSPCKn \L
CPOL = 1 / \ \ CPOL = 1 /] \ \
input 7 input ]
tsa ton top treL tsa ton too treL
) LC = LC
MISOn LSB OUT F 2 MISOn LSB OUT > f
output (Last data) 1}< MSB OUT >§t . DATA I LSB OUT MSB OUT output (Last data) 1}< MSB OUT >§c . DATA I LSB OUT MSB OUT
2T <_ b2 <_
tsu ty tor, tor tsu th tor, tor
input input
n=AorB n=AorB
Figure 2.57 SPI timing for slave when CPHA = 1 Figure 2.57 CPHA=1B3 M BISPIBYFF
2.3.12 QSPI Timing 2.3.12 QSPI Timing
Table 2.26 QSPI timing Table 2.26 QSPI timing N
Conditions: High drive output is selected in the port drive capability bit in the PmnPFS register. M FEPmMNPFSEF 28RV IR O IR shaE S il PikE = R ahig o
Parameter Symbol Min Max Unit*1 Test conditions Parameter Symbol Min Max Unit*1 Mt &= 1
QSPI | QSPCK clock cycle taseye 2 48 tpeyc Figure 2.58 QSPI | QSPCKBY&H/EHA taseye 2 48 teeyc Figure 2.58
QSPCK clock hlgh pUlSB width tQSWH tQScyc x 0.4 - ns QSPCKE?%EPE%T(HJ:%E tQSWH tQScyc x 0.4 - ns
QSPCK clock low pulse width tQSWL tQScyc x 0.4 - ns QSPCKEj’iq:{&%j(;q]}EE tQSWL tQScyc x 0.4 - ns
Data input setup time tsy 8 - ns Figure 2.59 6T DN = VAL N tsy 8 - ns Figure 2.59
Data input hold time tiy 0 - ns B¢ DNESENE tiy 0 - ns
QSSL setup time tLEAD (N+0.5) x (N+0.5) x ns QSSLI% &R [E] t EAD (N+0.5) x (N+0.5) x ns
thcyc -5*2 thcyc +100 *2 thcyc -5*2 thcyc +100 *2
QSSL hold time tia (N+0.5) x (N+0.5) x ns QSSLIR#EAY A tia (N+0.5) x (N+0.5) x ns
thcyc -5*3 thcyc +100 *3 thcyc -5*3 thcyc +100 *3
Data output delay top - 4 ns iR IR top - 4 ns
Data output hold time ton -3.3 - ns iR AR AT E] ton -3.3 - ns
Successive transmission delay ttp 1 16 taseyc ELEREIER ttp 1 16 taseyc
Note 1. tpcyc: PCLKA cycle. Note 1. tpcyc: PCLKA cycle.
Note 2. Nis setto 0 or1in SFMSLD. Note 2. NTESFMSLDAIZE A0 1,
Note 3. Nis setto 0 or 1in SFMSHD. Note 3. NTESFMSHDHIZE A0 1,
taswh taswL taswh taswL
QSPCLK output / QSPCLK output /
tQScyc tQScyc
Figure 2.58 QSPI clock timing Figure 2.58 QSPIBY§hBT F
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RA6M3 Group

2. BRE

k3

B tro
QssL 1r
output I 7Z' \
teap o tiac
‘)_
QSPCLK \ \
output
tsu ty
QI00-3 MSB IN S—C)ATA
input
ton top
45
QIo0-3 >< MSB OUT DATA >§ LSB OUT >< IDLE
output “ -
7
Figure 2.59 Transmit and receive timing
2.3.13 [IC Timing
Table 2.27 IIC timing (1) (1 of 2)

(1) Conditions: Middle drive output is selected in the port drive capability bit in the PmnPFS register for the following pins: SDAO_B,
SCLO_B, SDA1_A, SCL1_A, SDA1_B, SCL1_B.
(2) The following pins do not require setting: SCLO_A, SDAO_A, SCL2, SDA2.
(3) Use pins that have a letter appended to their names, for instance “_A” or “_B”, to indicate group membership. For the IIC interface, the
AC portion of the electrical characteristics is measured for each group.

Test

Parameter Symbol | Min*1 Max Unit | conditions*3
lIc SCL input cycle time tscL 6 (12) x tjjceyc + 1300 | - ns Figure 2.60
Standard mode, - - -
(SMBus) SCL input high pulse width tscLH 3 (6) * tyyceyc + 300 - ns
ICFER.FMPE =0 | SCL input low pulse width tscLL 3 (6) * tijceyc + 300 - ns

SCL, SDA input rise time tsr - 1000 ns

SCL, SDA input fall time tsf - 300 ns

SCL, SDA input spike pulse removal | tgp 0 1(4) X tyceye | NS

time

SDA input bus free time when tsur 3 (6) * tijceyc + 300 - ns

wakeup function is disabled

SDA input bus free time when tsur 3(6) * tyceyc +4 X tpeye | - ns

wakeup function is enabled + 300

START condition input hold time tsTAH tiiceye + 300 - ns

when wakeup function is disabled

START condition input hold time tsTaH 1(5) * ticeye * treye v | - ns

when wakeup function is enabled 300

Repeated START condition input tstas 1000 - ns

setup time

STOP condition input setup time tstos 1000 - ns

Data input setup time tspas tiiceye + 90 - ns

Data input hold time tspaH 0 - ns

SCL, SDA capacitive load Cp - 400 pF
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QSSL
output

output

input

output

QSPCLK

QIO0-3

QIO0-3

{4

tLeaD
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ton

124

S—<:)ATA

(¢

too

LSB IN

>< MSB OUT

)Y

DATA

£

>§ LSB OUT ><

IDLE

k2]

Figure 2.59

2.3.13

xR WKESF

[IC Timing

F+2.271CHE(1)(10f2) (1) . fEPMnPFSEF1FE3089IK QIRENEE D (i B LT 5| BhEF sk ahisit : SDAO_B. SCLO_
B. SDA1_A. SCL1_A. SDA1_B. SCL1_B, (2)IATFS|IMAFEIRE: SCLO_A. SDAO_A. SCL2, SDA2, (3)fERABM
BEHEF8EST, fliN”_A"sk”_B”, RTAMGHB. WFICED, MNESHANBSIFENZRE

B53o

Test

Parameter Symbol | Min*1 Max Unit | conditions*3
1IC SCLK@)\E,H\HEEHETJ tSCL 6 (12) X tIICcyc + 1300 - ns Figure 2.60
Standard mode, R
(SMBLIS) SCLEHU)\IEH*/EFF‘U)E tSCLH 3 (6) x tIICcyc + 300 - ns
ICFER.FMPE =0 SCLI RO B tscLL 3 (6) x tyycgye + 300 - ns

SCL. SDAXAN _EFBYE] tsr - 1000 ns

SCL. SDA¥INTPEAT(E] tss - 300 ns

SCL. SDAQ@)\Q’Eméﬁ?)qJ%B%EqE—'J tsp 0 1 (4) X tIICcyc ns

%@Uﬁ@glﬂﬁEE?%SDAEﬁA,E\ tBUF 3 (6) x tIIC + 300 - ns

=SR] o

Uﬁ@%ﬁ]ﬁ%%ﬁ% BYSDARIN &% tsur 3(6) % tIICcyc +4 x tPcyc - ns

== R B E] + 300

%ﬁﬁ DQEEI}JE\EETJE"JSTART%#FEﬁ)\ tSTAH tllC + 300 - ns

1R456 8] o

S AR EELRE BT B START SR A4 tstan | 1 (5) * tycere * troye *+ | - ns

NRHES B] 00 0

BB BN EHNRING tstas | 1000 - ns

STOP%{#&@)\EEE@[E tSTOS 1000 - ns

g&*&&ﬁ)\ﬁﬁﬂj |Eﬂ tSDAS t||CCyC + 50 - ns

g&*&&ﬁk{%;ﬁﬂj |Eﬂ tSDAH 0 - ns

SCL, SDA capacitive load Cp - 400 pF
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RA6M3 Group 2. Electrical Characteristics

Table 2.27 lIC timing (1) (2 of 2)
(1) Conditions: Middle drive output is selected in the port drive capability bit in the PmnPFS register for the following pins: SDAO_B,

SCLO_B, SDA1_A, SCL1_A, SDA1_B, SCL1_B.

(2) The following pins do not require setting: SCLO_A, SDAO_A, SCL2, SDA2.

(3) Use pins that have a letter appended to their names, for instance “_A” or “_B”, to indicate group membership. For the IIC interface, the
AC portion of the electrical characteristics is measured for each group.

Test

Parameter Symbol | Min*1 Max Unit | conditions*3
lIc SCL input cycle time tscL 6 (12) * t)ceyc + 600 - ns Figure 2.60
(Fast mode) SCL input high pulse width tsotn | 3(6) X ticeye + 300 | - ns

SCL input low pulse width tscLL 3 (6) x tIICcyc + 300 - ns

SCL, SDA input rise time tsr 20 x (external pullup 300 ns

voltage/5.5V)*2
SCL, SDA input fall time tst 20 x (external pullup 300 ns
voltage/5.5V)*2

SCL, SDA input spike pulse removal | tgp 0 1(4) % ticeye | NS

time

SDA input bus free time when tsuF 3 (6) * tjjceyc + 300 - ns

wakeup function is disabled

SDA input bus free time when tguF 3(6) X tycoyc +4 X tpeye | - ns

wakeup function is enabled + 300

START condition input hold time tsTAH tiiceyc + 300 - ns

when wakeup function is disabled

START condition input hold time tsTAH 1(5) * ticoye * treye * | - ns

when wakeup function is enabled 300

Repeated START condition input tsTas 300 - ns

setup time

STOP condition input setup time tstos 300 - ns

Data input setup time tspas tiiceye + 90 - ns

Data input hold time tspaH 0 - ns

SCL, SDA capacitive load Cp - 400 pF

Note: tiiceye: 1IC internal reference clock (IICo) cycle, tpeyc: PCLKB cycle.

Note 1. Values in parentheses apply when ICMR3.NF[1:0] is set to 11b while the digital filter is enabled with ICFER.NFE set to 1.

Note 2.  Only supported for SCLO_A, SDAO_A, SCL2, and SDA2.

Note 3. Must use pins that have a letter (“_A”, “_B”) to indicate group membership appended to their name as groups. For the IIC
interface, the AC portion of the electrical characteristics is measured for each group.
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+2.27NCHIF(1)(20f2) (1) &4 : 7EPMnPFSEH1FEMROIEEhAE I IR A A T 51 iliEiE el ik ahimti: SDAO_B. SCLO_
B. SDA1_A. SCL1_A. SDA1_B. SCL1_B, (2Q)ATFSIMAFEIRE: SCLO_A. SDAO_A. SCL2. SDA2, (3)fERHBM
BMEFBNEST, i _A"sk” B”, REAMGRH. WFICEQ, MNESHANBIFENZRED,

Test

Parameter Symbol | Min*1 Max Unit | conditions*3
Inc SCLEI N B #ABY 8] tscL 6 (12) X tceyc + 600 - ns Figure 2.60
(Fast mode) SCLENBR ORI E tsotn | 3(6) X ticeye + 300 | - ns

SCLEI R A TEE tscLL 3 () * tyicoyc + 300 - ns

SCL. SDAA_EFAd{a] tsr 20 x (external pullup 300 ns

voltage/5.5V)*2
SCL. SDAINTFEBT{E tsr 20 x (external pullup 300 ns
voltage/5.5V)*2

SCL. SDAMIANRIEFORERETE | tgp 0 1(4) X ticeye | NS

%g:}%%%ﬁ%ﬁﬁﬂ’ﬂwﬁﬁ)\,ﬁ\ taur 3 (6) * tceye + 300 - ns

IREZTHEE S FARTSDAMIN B4 tsuF 3(6) X ticeyc + 4 X tpeye | - ns

= AT E] +300

}%;Ef IJH%};EE%I}JQEEWGSTART%#H@)\ tsTAH ticeye + 300 - ns

))*‘.:.\ Eg%gﬁ‘éﬂﬁﬂ%mm%ﬁiﬁ tsTaH ; o(g) * ticoye * troye + | - ns

EERMFHIMANRITE tsTAS 300 - ns

STOP% 44 \ B2 3BT 18] tstos | 300 - ns

B IDN = VAL )| tspas | ticeys + 50 - ns

B G IDNESSENE tspaAH 0 - ns

SCL, SDA capacitive load Cp - 400 pF

Note: tliCcyc: NCAZBBEBTE(ICH)EHA, tPcyc: PCLKBRALE,

Note 1. HICMR3NF[1:0I&EN11b B FIE KB A EICFERNFEIRE 18T, ESHHNEER.

Note 2. {X3Z#FSCLO_A. SDAO_A. SCL2FASDA2,

Note 3. RIEAFEFE (A" “_B) MSIHRRREANAMMBEZMNARRZ TR, FWFICED, NESANBSRFEN

QE}IL%B&U\O
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Table 2.28 lIC timing (2)
Setting of the SCLO_A, SDAO_A pins is not required with the port drive capability bit in the PmnPFS register.
Test
Parameter Symbol | Min*1,*2 Max Unit | conditions
IIC SCL input cycle time tscL 6 (12) * t)ceyc + 240 - ns Figure 2.60
Fast-mode+ : . .
fCFER_FMPE) _ | SCLinput high pulse width tsctn | 3(6) X ticeye * 120 | - ns
SCL input low pulse width tscLL 3 (6) * tceyc + 120 - ns
SCL, SDA input rise time tsr - 120 ns
SCL, SDA input fall time tst - 120 ns
SCL, SDA input spike pulse removal | tgp 0 1(4) *tyceye | NS
time
SDA input bus free time when tsur 3 (6) * tceyc + 120 - ns
wakeup function is disabled
SDA input bus free time when tsur 3(6) * tyceyc +4 X tpeye | - ns
wakeup function is enabled +120
Start condition input hold time when tsTAH tiiceye + 120 - ns
wakeup function is disabled
START condition input hold time tsTAH 1(5) * tiuceye * treye v | - ns
when wakeup function is enabled 120
Restart condition input setup time tsTas 120 - ns
Stop condition input setup time tstos 120 - ns
Data input setup time tspas tiiceye + 30 - ns
Data input hold time tspaH 0 - ns
SCL, SDA capacitive load Cp - 550 pF
Note: tiiceye: 1IC internal reference clock (IICo) cycle, tpeyc: PCLKB cycle.

Note 1. Values in parentheses apply when ICMR3.NF[1:0] is set to 11b while the digital filter is enabled with ICFER.NFE set to 1.
Note 2.  Cb indicates the total capacity of the bus line.
VIH A
SDAO to SDA2 A
Ve f -
taur
= i tSCLH
—> - < tsTas —> [t <! tsTos
\ T X7
SCLO to SCL2 v
P*1 8*1 T SI’*1 T P*1
tsr— tspas
<= tspan
Note 1. S, P, and Sr indicate the following: Test conditions:
T o s ’ Viy=VCC x 0.7,V =VCC x 0.3
S: Start condition
P: Stop condition VoL =0.6 'V, IoL =6 mA (ICFER.FMPE = 0)
Sr: Restart condition VoL=0.4V, lg. = 15 mA (ICFER.FMPE = 1)
Figure 2.60 12C bus interface input/output timing
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Table 2.28 lIC timinq (2)
PmnPFSE 728 R AR O IXENRE DU R R EIGESCLO_A. SDAO_AS|H,
it &= 14
Parameter Symbol | Min*1,*2 Max Unit
Inc NEREPNEEELN T tscL 6 (12) X tjcoyc + 240 - ns Figure 2.60
Fast-mode+ DT ——
fCFER.FMPEL || scEABB AR tsctn | 3(6) X ticeye * 120 | - ns
SCLEINERBX TR RS tscLL 3 (6) x tIICcyc +120 - ns
SCL. SDASIN _EFHAdia] tgr - 120 ns
SCL. SDAIN TR ] tsf - 120 ns
SCL. SDABINSR IRk A2 BRET [E] tsp 0 1(4) % ticeye | NS
2 AR THRERTRISDATIN 2 tsur 3 (6) * t)ceye + 120 - ns
= iRed ] o
UﬁﬁglﬂﬁEEﬁEE?SDAﬁﬁ)\Eé& tBUF 3 (6) x tIIC +4 x tp - ns
=W E] 120 e
%Fﬁﬂﬁ@ilﬂﬁ‘éﬂiﬂgﬁ MEFHRNRE | tsTAH ticeye + 120 - ns
N
EﬁuﬁﬁlﬂﬁgﬁquSTART%ﬁ:Eﬁ tSTAH 1 (5) x tllC + tp + - ns
NRIFE A 120 0T
EE%#E@)\EEE?@ tSTAS 120 - ns
f%ﬂ:?%ﬁ‘?ﬁ)\gﬁﬁilﬂ tSTOS 120 - ns
%&;EE@)\ETLEE“E—'J tSDAS tIICcyc + 30 - ns
%&?EE@)\1%*§EE“ETJ tSDAH 0 - ns
SCL, SDA capacitive load Cp - 550 pF
Note: tliCcyc: NMCAEBBERTH(IICH)EAEE, tPcyc: PCLKBEHA,
Note 1. HICMR3.NF[1:0i& & 7110 B#FIEK 23 /5 A BICFERNFEIRE R 18Y, ESHHEER.
Note 2. ChRTARZHRNEEE,
Vi j
SDAO to SDA2
Vi 7’ *Y 7A
taur
‘ | — ! tsTas —> [t <! tsTos
\ - X
SCLO to SCL2 v
P*1 S*1 Tt Sr*1 T P*1
tsf —> tspas
[« tspan
Note 1. S. PRISIRRLITRA: I/Iel-slt-\c/(éréd:g(;nS:VIL-v 03
S: FEa%P: ~ ESeReull : _ _
Bl VOL=06V, I0L=6mA(ICFERFMPE=0)VOL=
o BEAM 0.4V, 10L=15mA(ICFERFMPE=1)
Figure 2.60 RCEZIEOMAELINEF
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RAG6M3 Group 2. Electrical Characteristics RAG6M3 Group 2. BRI
2.3.14 SSIE Timing 2.3.14 SSIE Timing
Table 2.29  SSIE timing £22.29SSIERTF(1)3E B PmnPFSFFa3 PR OB shsE D & IF =B shiat. QERBMEMEFZHSIM, Fn _A"
(1) High drive output is selected with the port drive capability bit in the PmnPFS register. F” B"RRTHARRE R, WFSSIEEN, NESAMNBSIFHNTHLS,

(2) Use pins that have a letter appended to their names, for instance “_A” or “_B” to indicate group membership. For the SSIE interface,
the AC portion of the electrical characteristics is measured for each group.

Target specification BRI
Parameter Symbol Min. Max. Unit Comments Parameter Symbol Min. Max. Unit Comments
SSIBCK Cycle Master to 80 - ns Figure 2.61 SSIBCK Cycle Master to 80 - ns Figure 2.61
Slave t) 80 - ns Slave t) 80 - ns
High level/ low level Master the/tic 0.35 - to S BT EEF Master the/tic 0.35 - to
Slave 0.35 - t) Slave 0.35 - t
Rising time/falling time | Master tre/trc - 0.15 to/t L FeEdiE T RERYE] Master tre/trc - 0.15 to/t
Slave - 0.15 to/t Slave - 0.15 to/t
SSILRCK/SSIFS, Input set up time Master tsr 12 - ns Figure 2.63, SSILRCKISSIFS, BN ILEYIE] Master tsr 12 - ns Figure 2.63,
SSITXDO0, SSIRXDO, Slave 12 _ ns Figure 2.64 SSITXDO0, SSIRXDO, Slave 12 _ ns Figure 2.64
SSIDATA1 SSIDATA1
Input hold time Master thr 8 - ns BNREERYE] Master thr 8 - ns
Slave 15 - ns Slave 15 - ns
Output delay time Master toTr -10 5 ns T8 HY R IR A ] Master toTr -10 5 ns
Slave 0 20 ns Figure 2.63, Slave 0 20 ns Figure 2.63,
Figure 2.64 Figure 2.64
Output delay time from | Slave toTRW - 20 ns Figure 2.65*1 B L HE AR B 8] Slave toTRW - 20 ns Figure 2.65*1
SSILRCK/SSIFS SSILRCK/SSIFS
change change
GTIOC1A, Cycle tExeye 20 - ns Figure 2.62 GTIOC1A, Cycle tExcye 20 - ns Figure 2.62
AUDIO_CLK High level/ low level te/ 0.4 0.6 tExeyo AUDIO_CLK BETEET tex/ 0.4 0.6 tExeyo
texH texH
Note 1.  For slave-mode transmission, SSIE has a path, through which the signal input from the SSILRCK/SSIFS pin is used to Note 1. XTFMIETNZH, SSIEE—1EREF, @idIZIKE, MSSILRCKSSIFSEIMMMANGE S AFEREREIE, TR SER
generate transmit data, and the transmit data is logically output to the SSITXDO or SSIDATA1 pin. tHEISSITXDOSSIDATA15 | il
the tre trc the tre tec
—> —>] —>] —>]
_ _
SSIBCKn ~ tic - & SSIBCKn j tic - K
X 7 - X 7 X
P to, - J to, 4 -
Figure 2.61 SSIE clock input/output timing Figure 2.61 SSIEBY £ N\ 56 i B3
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GTIOC1A,
AUDIO_CLK

(input)

texcye R
texn P texe
=) oW
1/2VCC
.
N texs texe

Figure 2.62 Clock input timing

SSIBCKn
(Input or Output)

SSILRCKn/SSIFSn (input),
SSIRXDO,
SSIDATA1 (input)

SSITXDO,
SSIDATA1 (output)

SSILRCKn/SSIFSn (output),

tsr

P N

h 4

totr

Figure 2.63

SSIE data transmit and receive timing when SSICR.BCKP =0

R01DS0358EJ0110 Rev.1.10
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GTIOC1A,
AUDIO_CLK

(input)

tEX(:yc

texH

texe

s
1/2VCC

1

text

texr

Figure 2.62 EREZ PN E

SSIBCKn
(Input or Output)

SSILRCKn/SSIFSn (input),
SSIRXDO,
SSIDATA1 (input)

SSITXDO,
SSIDATA1 (output)

SSILRCKn/SSIFSn (output),

tsr

P N
w

totr

Figure 2.63

SSICR.BCKP=0B8%BYSSIE 43R &R X E Ut =

R01DS0358EJ0110 Rev.1.10
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SSIBCKn \ i SSIBCKn \ i
(Input or Output) (Input or Output)

SSILRCKn/SSIFSn (input), SSILRCKn/SSIFSn (input),
SSIRXDO, SSIRXDO,
SSIDATA1 (input) SSIDATA1 (input)
— —
tSR tHR tSR tHR
SSILRCKn/SSIFSn (output), ¢ SSILRCKn/SSIFSn (output), ¢
SSITXDO, SSITXDO,

SSIDATAT1 (output) X SSIDATAT1 (output) X

totr totr
Figure 2.64 SSIE data transmit and receive timing when SSICR.BCKP = 1 Figure 2.64 SSICR.BCKP=1B3#YSSIESIE & X FEULET %
A N
SSILRCKN/SSIFSN (input) X SSILRCKN/SSIFSN (input) X
7 7
SSITXDO, X‘ SSITXDO, >§‘
SSIDATA1 (output) ! SSIDATA1 (output) K
" omw T omw

MSB bit output delay after SSILRCKn/SSIFSn change for slave ZiSSICRAABYDEL=1. SDTA=0BKDEL=1. SDTA=1. SWL[2:0]=DWLI[2:0]8F, MEiEaZHISSILR

transmitter when DEL = 1, SDTA = 0 or DEL = 1, SDTA = 1, SWL[2:0] = DWL[2:0] in SSICR. CKNSSIFSNZE K /EBIMSBAL A i ZE3R
Figure 2.65 SSIE data output delay after SSILRCKn/SSIFSn change Figure 2.65 SSILRCKNSSIFSNE E [EHISSIES IR EIR
2.3.15 SD/MMC Host Interface Timing 2.3.15 SODMMCEAZEAORF
Table 2.30  SD/MMC Host Interface signal timing Table 2.30  SDMMCEHUEOESIIFE
Conditions: High drive output is selected in the port drive capability bit in the PmnPFS register. £ TEPMNPFSE 728V IR BhRE U IS EFE R IR o
Clock duty ratio is 50%. BY R 5 ==t /950%.
Parameter Symbol Min Max Unit Test conditions*1 Parameter Symbol Min Max Unit Test conditions*1
SDCLK clock cycle Tspeye 20 - ns Figure 2.66 SDCLK B Sh/E A Tspeve 20 - ns Figure 2.66
SDCLK clock high pulse width Tsown 6.5 - ns SDCLK  BY#@EBrhEE TspwH 6.5 - ns
SDCLK clock low pulse width TsowL 6.5 - ns SDCLK  BY¥MERK A E TspwL 6.5 - ns
SDCLK clock rise time TSDLH - 3 ns SDCLK  B$h EFBETIE TSDLH - 3 ns
SDCLK clock fall time TspHL - 3 ns SDCLK  BYSh TFREATIE] TspHL - 3 ns
SDCMD/SDDAT output data delay TspobLy -6 5 ns SDCMDSDDAT#i tH $iEHEIR TspobLy -6 5 ns
SDCMD/SDDAT input data setup Tspbis 4 - ns SDCMDSDDATH#IN$IE IS E Tspis 4 - ns
SDCMD/SDDAT input data hold Tsom 2 - ns SDCMDSDDATHIN SR RIS Tsom 2 - ns
Note 1. Must use pins that have a letter (“_A”, “_B”) to indicate group membership appended to their name as groups. For F1MAEAFTEFTE (A “_B) HSIHRFREANAMNEEZIFENERRE D AT
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RA6M3 Group

the SD/MMC Host interface, the AC portion of the electrical characteristics is measured for each group.

2. BRE

k3

SDMMCENIZED, MESHEBSIFIENRED .

____/

DODLY (min)

Tsocve

TsowL Tsown
SDnCLK / ;
(output) T ¢ TsoLn

SPHL™ Tspoppy(max) i Ts
SDnCMD/SDnDATm
(output)
Tsois Tsom

SDnCMD/SDnDATm
(input)

n=0,1,m=0to7

n=0,1,m=0to7

Figure 2
2.3.16

.66

Table 2.31

Conditions: ETHERC (RMII): Middle drive output is selected in the port drive capability bit in the PmnPFS register for the following pins:

SD/MMC Host Interface signal timing

ETHERC Timing

ETHERC timing

ETO_MDC, ETO_MDIO.
For other pins, high drive output is selected in the port drive capability bit in the PmnPFS register.
ETHERC (Mll): Middle drive output is selected in the port drive capability bit in the PmnPFS register.

Tsbcve

TsowL Tsown
SDnCLK / % /
(output) T — T

SPHL™ Tspopyy(max) ¥ TspobLy(min)
SDnCMD/SDnDATm
(output)
Tsois Tsom

SDnCMD/SDnDATm
(input)

Figure 2.66 SDMMCEHIEAESF
2.3.16 ETHERC Timing
Table 2.31  ETHERC timing

%1% ETHERC(RMID: TEPmMNPFSE Z22AViH O IXTHAE ST o LU 5| fNEF el IR Th 5
ETO_MDC, ETO_MDIO.

STFEMSIH, EPmnPFSEE2s8Vin O IXEhE I EFESIREiEH.

ETHERC(MID): TEPmMNPFSZ Z2589im IR 5haE 71U RiEiFE P 8 IR shia o

Parameter Symbol | Min Max Unit -tl;-c‘:itditions*3 Parameter Symbol | Min Max Unit I:ztiitions*3
ETHERC REF50CK cycle time Tek 20 - ns Figure 2.67 to ETHERC REF50CK{&IFEY 8] Tek 20 - ns E267%
(RMIT) REF50CK frequency, typical 50 MHz - - 50 + 100 ppm | MHz | '9ure 270 (RMID) REFSOCK#IZ, A {E50MHz - - 50 + 100 ppm | MHz | F'9ure 270
REF50CK duty - 35 65 % REF50CK duty - 35 65 %
REF50CK rise/fall time Tekrickf | 0.5 3.5 ns REF50CK rise/fall time Tekrickf | 0-5 3.5 ns
RMIIO_xxxx*1 output delay Teo 25 12.0 ns RMIIO_xxxx+1 %8 tH 2R Teo 25 12.0 ns
RMII0_xxxx*2 setup time Tsu 3 - ns RMIIO_xxxx+2 2 17 B j&] Teu 3 - ns
RMII0_xxxx*2 hold time Thd 1 - ns RMIIO_xxxx+2 {45 B 8] Thd 1 - ns
RMIIO_xxxx*1: *2 rise/fall time T/T¢ 0.5 4 ns RMIIO_xxxx*1: *2 rise/fall time T/T¢ 0.5 4 ns
ETO_WOL output delay twoLd 1 235 ns Figure 2.71 ETO_WOLkatH iER twoLd 1 235 ns Figure 2.71
ETHERC ETO_TX_CLK cycle time toye |40 - ns |- ETHERC ETO_TX_CLK/E#ABY i8] toye |40 - ns |-
(M) ET0_TX_EN output delay treng |1 20 ns | Figure 2.72 (M) ETO_TX_ENHILIER treng |1 20 ns | Figure 2.72
ETO_ETXDO to ETO_ETXDS3 output delay tyiog | 1 20 ns ETO_ETXDOZIETO_ETXD34iH TR tytog | 1 20 ns
ETO_CRS setup time tcrss 10 - ns ETO_CRSZIZAYIE] tcrss 10 - ns
ETO_CRS hold time tcrsh | 10 - ns ETO_CRS{R 1587 8] tcrsh | 10 - ns
ETO_COL setup time tcoLs 10 - ns Figure 2.73 ETO_COLERIZAY i8] tcoLs 10 - ns Figure 2.73
ETO_COL hold time tcoLn 10 - ns ETO_COLfR¥FAYE] tcoLn 10 - ns
ETO_RX_CLK cycle time trreye |40 - ns |- ETO_RX_CLK/E #3Bd 8] trReye |40 - ns |-
ETO_RX_DV setup time troOVs 10 - ns Figure 2.74 ETO_RX_DVIIZB¥ia] trovs 10 - ns Figure 2.74
ETO_RX_DV hold time teovh | 10 - ns ETO_RX_DV{R$%ET 8] teovh | 10 - ns
ETO_ERXDO to ETO_ERXD3 setup time twrps | 10 - ns ETO_ERXDOZETO_ERXD3 123z AYd] tyrps | 10 - ns
ETO_ERXDO to ETO_ERXD3 hold time twron | 10 - ns ETO_ERXDOZETO_ERXD3{R %A a] tyron | 10 - ns
ETO_RX_ER setup time tRERS 10 - ns Figure 2.75 ETO_RX_EREIZ B8] tRERS 10 - ns Figure 2.75
ETO_RX_ER hold time tresn | 10 - ns ETO_RX_ER{RI¥ A E] tresh | 10 - ns
ETO_WOL output delay twoLa |1 235 ns Figure 2.76 ETO_WOLAtHFEIR twoLg |1 235 ns Figure 2.76
Note 1.  RMIIO_TXD_EN, RMII0O_TXD1, RMIIO_TXDO. Note 1. RMIIO_TXD_EN, RMII0O_TXD1, RMII0_TXDO.
Note 2.  RMII0O_CRS_DV, RMII0_RXD1, RMII0O_RXDO0, RMII0_RX_ER. Note 2. RMII0O_CRS_DV, RMII0_RXD1, RMII0_RXDO0, RMIIO_RX_ER.
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RA6M3 Group 2. Electrical Characteristics

Note 3. The following pins, must use pins that have a letter (“_A”, “_B”) to indicate group membership appended to their name as
groups. For the ETHERC (RMII) Host interface, the AC portion of the electrical characteristics is measured for each group.
REF50CKO0_A, REF50CK0_B, RMIIO_xxxx_A, RMII0_xxxx_B

Tck

90%

REF50CKO  50%

10%

90%

RMIIO_xxxx'  50% Change in

signal level
10%

Note 1. RMIIO_TXD_EN, RMII0_TXD1, RMII0_TXDO, RMII0_CRS_DV, RMII0_RXD1, RMII0_RXDO,
RMIIO_RX_ER

Figure 2.67 REF50CKO0 and RMII signal timing

Tex

rson (LALLM LU UL LU L,

o)

Te
—>
IL
RMIIO_TXD_EN % S\

—»
L
r

RMIIO_TXD1,

RMII0_TXDO Preamble SFD X DATA

J
T

|
S_XCRCX

4 _—L

Figure 2.68 RMIl transmission timing

TsSU w Thd

L
RMII0_CRS_DV 1
LThd

Tsu_ o
>

.

A

/L |
RMII0_RXD1, 1t
RMII0_RXDO >< Preamble * ;DDCX PATA \ X cre X
1
RMIO_ RX_ER ((' """""""""""""""""""""""" ((' """"""""""""""""""""""
; )

Figure 2.69 RMII reception timing in normal operation
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Note 3. W TEMMAFERFTEFTE (“_A “_B) HNERRRRENEMMEEZTNARRZR. W FETHERCRMIDEHIZEO,
MEFANBSIFMEAITES . REFS0CKO_A. REF50CKO_B. RMIIO_xxxx_A. RMIIO_xxxx_B

Tck

90%

REF50CKO  50%

10%

90%
RMIIO_xxxx"  50%

10%

_y

Note 1. RMIIO_TXD_EN, RMII0_TXD1, RMII0_TXDO, RMII0_CRS_DV, RMII0_RXD1, RMII0_RXDO,
RMIIO_RX_ER

Figure 2.67 REF50CKOFIRMIIZ S8 F

Tex
—>‘|4_|<_7L
REF50CK0 &L Sﬁ
TCO
—>
/L {L
RMIIO_TXD_EN S SS \
TCO
—>
RMIIO_TXD1 it “‘ ><
RMIIO:TXDOY X Prean:ble SFD X DATA \ CRC X
1 1

Figure 2.68 RMIE 5T AP

REF50CKO SS SS
Tsu' P —»! Thd
_# i /L
RMII0O_CRS_DV
S 2 WV IS )
e e 00 e | = X
1r
SFD
RMIIO_RX_ER . ((' (('
) )
Figure 2.69 IEEE1REPHRMINEU BT F
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{L

RMII0_CRS_DV / ES /

IL
1r

RMIIO_RXD1,
RMIIO_RXDO X Preamble X SFD

L E

X DATA X XXXX

i

1

— |

RMII0_RX_ER Q
I

1

4 —

Figure 2.70 RMIl reception timing when an error occurs

—b

REF50CKO

tword

ETO_WOL

X

Figure 2.71 WOL output timing for RMII

RA6M3 GrOUp R EE’%,#%TE
RMIIO_CRS_DV / \\ / S \
RMII0_RXDA1, it i
RMII0_RXDO X Preamble X SFD X DATA X XXX \‘ x

" J| 1eThd !
Tsu= V: [
RMIIO_RX_ER Q ;( _§§ K

Figure 2.70 R ERHIRHRMINZU S F

—b

REF50CKO

tword

ETO_WOL

Figure 2.71 RMIIBYWOLLE B

ETO_TX_CLK SYL gg _| |_ |_| |_
trend
ETO_TX_EN S S \_
”_’ tmTod )
ETO_ETXDI[3:0] X Prear:ble SFD X DATA \\ X CRC X
ETO_TX_ER (( ((
terss I i tersh
<I_ JL T :
T0_CRS ﬂ I \
ETO_COL \ ((
1 I
Figure 2.72 MIl transmission timing in normal operation
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ETO_ETXD[3:0] X
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ETO_TX_ER
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MIl transmission timing when a conflict occurs
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Figure 2.74

Mil reception timing in normal operation
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MiIl reception timing when an error occurs

ETO_RX_CLK
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ETO_WOL X
Figure 2.76 WOL output timing for MIl
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2.3.17 PDC Timing 2.3.17 PDC Timing

Table 2.32 PDC timing Table 2.32 PDC timing

Conditions: Middle drive output is selected in the port drive capability bit in the PmnPFS register. M EPmMnPFSE Fas 89 O IR shaE F7 i FPiEZE a1 IR shis o

Output load conditions: Vo = VCC % 0.5, Vg = VCC x 0.5, C = 30 pF W E S M VOH=VCCx0.5, VOL=VCCx0.5, C=30pF

Test Mt & 14
Parameter Symbol Min Max Unit | conditions Parameter Symbol Min Max Unit
PDC | PIXCLK input cycle time teixeyc 37 - ns Figure 2.77 PDC | PIXCLK%I & BARY ] teixcyc 37 - ns Figure 2.77

PIXCLK input high pulse width tpixH 10 - ns PIXCLKEI NS BB E tpixH 10 - ns
PIXCLK input low pulse width tpixL 10 - ns PIXCLKHI N X A5 E tpixL 10 - ns
PIXCLK rise time tpixr - 5 ns PIXCLK EFtESiE] tpixr - 5 ns
PIXCLK fall time tpixs - 5 ns PIXCLK T F&£AT 8] tpixs - 5 ns
PCKO output cycle time tpckeyc 2 X tppeyc - ns Figure 2.78 PCKO% tH {&IF By 8] tpckeye 2 X tppeyc - ns Figure 2.78
PCKO output high pulse width tpckn (tpckeye - trekr - troki)2-3 | - ns PCKOMI B RK R 5L tpckh (tpckeye - trekr - troki)2-3 | - ns
PCKO output low pulse width tpckL (tpckeye - trekr - troki)2-3 | - ns PCKO% tH R AX 3L tpckL (tpckeye - trekr - troki)2-3 | - ns
PCKO rise time tpckr - 5 ns PCKO_LFHETIE] tpckr - 5 ns
PCKO fall time tpeks - 5 ns PCKO T B8] tpeks - 5 ns
VSYNV/HSYNC input setup time tsyncs 10 - ns Figure 2.79 VSYNVHSYNCHINER 32 B [8] tsyncs 10 - ns Figure 2.79
VSYNV/HSYNC input hold time tsyNGH 5 - ns VSYNVHSYNCHI N R5%5 048] tsyNGH 5 - ns
PIXD input setup time tpixDs 10 - ns PIXD¥8 N\ B2 IZBY8) tpixDs 10 - ns
PIXD input hold time thixDH 5 - ns PIXDHIN R 4567 [a] toixDH 5 - ns

Note 1. tpgcyc: PCLKB cycle. Note 1. tpggyc: PCLKB cycle.

trixeye tpixeye

K

it _<_tEIXf t _<_tE\Xf

PIXCLK input PIXCLK input
trixL teixe

Figure 2.77 PDC input clock timing Figure 2.77 PDCiai N\ B3 $hBS 7

. teckeye -~ . teckeye |

“ tpcky » 4_\ECKf - “ tpckh > _4_‘95»« -

PCKO pin output —\— PCKO3 | B4t —\—
tpekL _<_QECKI <—tpCKL >_<_tact<r
Figure 2.78 PDC output clock timing Figure 2.78 PDCHaitH Bt $hEt
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Pxek | [ L [ [ 1]
tncste N i st
VSYNC o : i I
! H H !
tSYNCS l i l tSYNCH
HSYNC o :
' 1 ]
tpixps E<—>i<—>i tpixoH
PIXD7 to PIXDO (1 KX X
Figure 2.79 PDC AC timing
2.3.18 GLCDC Timing
Table 2.33 GLCDC timing
Conditions:

LCD_CLK: High drive output is selected in the port drive capability bit in the PmnPFS register.
LCD_DATA: Middle drive output is selected in the port drive capability bit in the PmnPFS register.

Parameter Symbol Min Typ Max Unit Test conditions
LCD_EXTCLK input clock frequency teeye - - 60*1 MHz Figure 2.80
LCD_EXTCLK input clock low pulse width twi 0.45 - 0.55 tecye
LCD_EXTCLK input clock high pulse width twH 0.45 - 0.55
LCD_CLK output clock frequency ticye - - 60*1 MHz Figure 2.81
LCD_CLK output clock low pulse width toL 0.4 - 0.6 tLeye Figure 2.81
LCD_CLK output clock high pulse width tLon 0.4 - 0.6 tLeye Figure 2.81
LCD data output delay timing | _A or _B combinations*2 top -3.5 - 4 ns Figure 2.82

_A and _B combinations*3 -5.0 - 55

Note 1. Parallel RGB888, 666,565: Maximum 54 MHz
Serial RGB888: Maximum 60 MHz (4x speed)

Note 2. Use pins that have a letter appended to their names, for instance, “_A” or “_B”, to indicate

Note 3. Pins of group “_A” and “_B” combinations are used.

tDcyc. tEcyc

LCD_EXTCLK

Figure 2.80 LCD_EXTCLK clock input timing

R01DS0358EJ0110 Rev.1.10
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Pxeik [ [ L Lo

(]
tsyncste—»)

]
VSYNC '

]
tsynes H—1

tpixps N—>:<—>i trixoH
PIXD7 to PIXDO )

HSYNG /!_E_ ...........
' |
|

D G

Figure 2.79 PDC3Z R 1E BT
2.3.18 GLCDC Timing
Table 2.33 GLCDC timing
Conditions:

LCD_CLK: fEPmnPFSE#Z2389i% O R EhEE DAl kR = IR ahia Ho
LCD_DATA: #EPmnPFSEFas89ik O UXEhAEE (i AR Fhia) SR shig Ho

Parameter Symbol Min Typ Max Unit MR
LCD_EXTCLKHINBY $h37E tEeyo - - 60*1 MHz Figure 2.80
LCD_EXTCLKH N B SR AR T tyy 0.45 - 0.55 teeye
LCD_EXTCLKIINBY S BkoR TR twh 0.45 - 0.55
LCD_CLK %1 i By ghfi = teye - - 60*1 MHz Figure 2.81
LCD_CLK# B $h R 2R B toL 04 |- 0.6 tLoye Figure 2.81
LCD_CLKH B St BR R L T t.on 04 - 0.6 tLoye Figure 2.81
LCD#R R R _A or _B combinations*2 top -35 - 4 ns Figure 2.82
_A and _B combinations*3 -5.0 - 55

Note 1. F1TRGB888. 666 565: R AS4MHzEBITRG

B888: RA60MHz (4fZiK)
Note 2. FREBEMEMEERE HlW_A''_B) BI5IMFKER
Note 3. fER4A" A"FN"_B"HEBISIB,

tDcyc. tEcyc

LCD_EXTCLK

Figure 2.80 LCD_EXTCLKET $hi6i NBSFF
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LCD_CLK

thyc

tio

tLOH

J

A

Figure 2.81 LCD_CLK clock output timing
LCD_CLK J_\ ﬂ _A_\_/_\
top
Output on
falling edge
LCD_DATA23 to
LCD_DATAO0O, top
LCD_TCON3 to
LCD_TCONO Output on
rising edge
Figure 2.82 Display output timing
24 USB Characteristics
241 USBHS Timing
Table 2.34 USBHS low-speed characteristics for host only (USBHS_DP and USBHS_DM pin characteristics)

Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 12/20/24 MHz, UCLK = 48 MHz

Parameter Symbol | Min Typ Max Unit | Test conditions
Input Input high voltage ViH 2.0 - - \% - -
characteristics Input low voltage Vi - - 0.8 \ - -
Differential input sensitivity Vo 0.2 - - \% | USBHS_DP - | -
USBHS_DM |
Differential common-mode Vem 0.8 - 2.5 \% - -
range
Output Output high voltage Vo 2.8 - 3.6 \% loy =-200 pA | -
characteristics "o tout low voltage VoL 0.0 - 0.3 V. |lo=2mA -
Cross-over voltage Vcrs 1.3 - 2.0 \ - Figure 2.83,
Rise time R 75 - 300 ns |- Figure 2.84
Fall time tLF 75 - 300 ns -
Risef/fall time ratio R/ tLF 80 - 125 % I'YATS -
Pull-up, USBHS_DP and USBHS_DM | Ryq4 14.25 - 24.80 kQ -
Pull-down pull-down resistors (Host)
characteristics
R01DS0358EJ0110 Rev.1.10 ;{EN ESNS Page 85 of 116
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thyc
to tLon
LCD CLK u R—
Figure 2.81 LCD_CLKB ¢higi it B3
Hep-ee ﬁﬂ m
top
TREARS
LCD_DATA23 to
LCD_DATAO00, too
LCD_TCON3 to
LCD_TCONO EFAE
H
Figure 2.82 ErmHEF
2.4 USB4FM4E
241 USBHS Timing
Table 2.34 XEMBIUSBHSIR E451E (USBHS_DPFIUSBHS_DMS3|il4F14)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 12/20/24 MHz, UCLK = 48 MHz
Parameter Symbol | Min Typ Max Unit | Mit&RH
WA BWABE ViH 2.0 - - \% - -
WMARBE Vi - - 0.8 Y - -
ENRWARSE Vp) 0.2 - - \% | USBHS_DP - | -
USBHS_DM |
ENHIETE Vem 0.8 - 2.5 \% - -
W HWHBE Von 2.8 - 36 v lon = -200 yA | -
WM EBE VoL 0.0 - 0.3 \Y HOL=2ER -
Cross-over voltage Vcers 1.3 - 2.0 \ - Figure 2.83,
B tR 75 - 300 ns |- Figure 2.84
TAZ=RT 8] tLr 75 - 300 ns -
Pull-up, USBHS_DPFIUSBHS_DM I | Rpg 14.25 - 24.80 kQ -
Pull-down B (EH)
characteristics
RO1DS0358EJ0110 Rev.1.10 RENESAS FB5I, #1167
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10%

USBHS_DP, VCRS<: ........ 0% .. .90%

USBHS_DM

=)

t

Figure 2.83 USBHS_DP and USBHS_DM output timing in low-speed mode
Observation
USBHS_DP / point
{ ]
J— 200 pF to
% 600 pF 3.6V
1.5 KQ
USBHS_DM
L 200 pF to
% 600 pF
Figure 2.84 Test circuit in low-speed mode
Table 2.35 USBHS full-speed characteristics (USBHS_DP and USBHS_DM pin characteristics)

Conditions: USBHS_RREF = 2.2 kQ 1%, USBMCLK = 12/20/24 MHz, UCLK = 48 MHz

Dec 25, 2020

Parameter Symbol | Min Typ Max Unit | Test conditions
Input Input high voltage ViH 2.0 - - V - -
characteristics Input low voltage Vi - - 0.8 \Y - -
Differential input sensitivity Vpi 0.2 - - \Y |USBHS_DP- | -
USBHS_DM |
Differential common-mode Vem 0.8 - 2.5 \ - -
range
Output Output high voltage VoH 2.8 - 3.6 \% lony =-200 pA | -
characteristics "6 1ot low voltage VoL 0.0 - 0.3 V. |lg=2mA -
Cross-over voltage Vcrs 1.3 - 2.0 \ - Figure 2.85,
Rise time t R 4 - 20 ns - Figure 2.86
Fall time tLF 4 - 20 ns -
Rise/fall time ratio tLR / tLF 90 - 111.11 % tFR / tFF -
Output resistance ZpRrv 40.5 - 49.5 Q Rs Not used
(PHYSET.REPSEL[1:0] = 01b
and PHYSET. HSEB = 0)
DC USBHS_DM pull-up resistor | Ry, 0.900 - 1.575 kQ During idle state
characteristics | (device) 1425 |- 3.090 | kQ | During transmission and
reception
USBHS_DP/USBHS_DM Rpd 14.25 - 24.80 kQ -
pull-down resistor (host)
R01DS0358EJ0110 Rev.1.10 -QEN ESNAS Page 86 of 116
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USBHS_DP, Vcrs(/..... Nf:. 90%. .........90%:
USBHS_DM 10%
—>
t;
Figure 2.83 & 1E X FAIUSBHS_DPFIUSBHS_DMiii it Bt
ME =
USBHS_DP M
(]
J— 200 pF to
% 600 pF 36V
1.5 KQ
USBHS_DM
L 200 pF to
% 600 pF
Figure 2.84 RS AR X T B9 it FB 2R
Table 2.35  USBHS2£i#}¥t4 (USBHS_DPFIUSBHS_DMS5|il4F1%)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 12/20/24 MHz, UCLK = 48 MHz
Parameter Symbol | Min Typ Max Unit | Mit&4
AR BWABE ViH 2.0 - - \% - -
BWANEBE ViL - - 0.8 \% - -
ENBMARBE Vp, 0.2 - - Vv |USBHS_DP- | -
USBHS_DM |
EHHIREE Vem 0.8 - 25 Vv - -
M WHEE Von 2.8 - 36 Vv lon = -200 pA | -
EHIREBE VoL 0.0 - 0.3 v HOL=-2BR -
Cross-over voltage Vcrs 1.3 - 2.0 \ - Figure 2.85,
BT tR 4 - 20 ns | - Figure 2.86
FAZERT 8] tLr 4 - 20 ns -
FF R, tr/te |90 - M1 | % | ter/ter -
it eBFE Zprv 40.5 - 495 Q RskfEF (PHYSET.REPSEL[1:0
1=01bHIPHYSET.HSEB=0)
DC USBHS_DM pull-up resistor | Ry, 0.900 - 1.575 kQ RS HAIE]
characteristics | (device) 1425 | - 3090 | kQ | EREMZKHAE
USBHS_DP/USBHS_DM Rpd 14.25 - 24.80 kQ -
pull-down resistor (host)
R0O1DS0358EJ0110 Rev.1.10 -zENESAS 288601, #1161
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USBHS_DP, Vers(/...... M. 90%..........90% USBHS_DP, Vers(...... . 90%..........90%.
USBHS_DM 10% USBHS_DM 10%
—>
ter ter
Figure 2.85 USBHS_DP and USBHS_DM output timing in full-speed mode Figure 2.85 £i#EX FRUSBHS_DPFIUSBHS_DMEaH BY F
Observation ME =
USBHS_DP / point USBHS_DP
M — ¥
- 1 - 1
% 50 pF % 50 pF
USBHS_DM USBHS_DM
; 50 pF ; 50 pF
Figure 2.86 Test circuit in full-speed mode Figure 2.86 250 TRV R B
Table 2.36  USBHS high-speed characteristics (USBHS_DP and USBHS_DM pin characteristics) Table 2.36  USBHSEi&4§1% (USBHS_DP#IUSBHS_DM35| it 1%)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 12/20/24 MHz Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 12/20/24 MHz
Parameter Symbol Min Typ Max Unit | Test conditions Parameter Symbol Min Typ Max Unit | Wit
Input Squelch detect sensitivity Vhssa 100 - 150 mV | Figure 2.87 BNFE BRI R BUE Vhssa 100 - 150 mV | Figure 2.87
characteristics "y sonnect detect sensitivity Vhsosc 525 - 625 mV | Figure 2.88 WA T R B Vhspsc 525 - 625 mV | Figure 2.88
Common-mode voltage Vhscm -50 - 500 mV - Common-mode voltage Viscm -50 - 500 mV -
Output Idle state Vhsol -10.0 - 10 mv |- frraek Sk TRRE Vhsol -10.0 - 10 mv |-
characteristics "6 t5ut high voltage Vison 360 - 440 mv WHBE Vhson 360 - 440 mv
Output low voltage VhsoL -10.0 - 10 mV RMEBE VhsoL -10.0 - 10 mV
Chirp J output voltage (difference) | Vcuirey 700 - 1100 mvV EREEHEBE (EE) VCHIRPY 700 - 1100 mvV
Chirp K output voltage (difference) | Vepirpk -900 - -500 mvV ERKEHEE (F) VCHIRPK -900 - -500 mvV
AC Rise time thsr 500 - - ps Figure 2.89 kS L FBtiE] thsr 500 - - ps Figure 2.89
characteristics "k i time tsr 500 - - ps e thsr 500 - - ps
Output resistance ZHsDRY 40.5 - 49.5 Q - it eEBE ZHsDRY 40.5 - 49.5 Q -

USBHS DP, “~r \fr o\ USBHS DP, “*r \fr o\
USBHS DM «---vveennn.. ><>< ...... i.VHSSQ USBHS DM vevvevenn... ><>< AAAAAAA ;VHssa

Figure 2.87 USBHS_DP and USBHS_DM squelch detect sensitivity in high-speed mode Figure 2.87 USBHS_DPFIUSBHS_DM&R I IS IER FRIR HE

USBHS_DP, >< >< I Visose USBHS_DP, >< >< Visose
USBHS_DM USBHS_DM

Figure 2.88 USBHS_DP and USBHS_DM disconnect detect sensitivity in high-speed mode Figure 2.88 USBHS_DP#FN1USBHS_DMERFF 1%l =& & X T YR G E
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USBHS_DP,
USBHS_DM

thsk

Figure 2.89 USBHS_DP and USBHS_DM output timing in high-speed mode
Observation
USBHS_DP point
HS_ /
L
450
USBHS_DM
45Q
Figure 2.90 Test circuit in high-speed mode
Table 2.37 USBHS high-speed characteristics (USBHS_DP and USBHS_DM pin characteristics)

Conditions: USBHS_RREF = 2.2 kQ = 1%, USBMCLK = 12/20/24 MHz

Parameter Symbol Min Max Unit Test conditions
Battery Charging D+ sink current Ipp_siNk 25 175 pA -
Specification D- sink current Iom_SINK 25 175 VA -
DCD source current Ipp_src 7 13 pA -
Data detection voltage VDAT REF 0.25 0.4 \ -
D+ source voltage Vbp_src 0.5 0.7 \ Output current = 250 pA
D- source voltage Vbm_sRc 0.5 0.7 \ Output current = 250 pA

24.2 USBFS Timing

Table 2.38 USBFS low-speed characteristics for host only (USB_DP and USB_DM pin characteristics) (1
Conditions: VCC = AVCCO = VCC_USB = VBATT = 3.0 to 3.6V, 2.7 < VREFHO/VREFH < AVCCO0, VCC_USBHS = AVCC_USBHS

to 3.6 V, UCLK = 48 MHz

of2)

f
3.0

Parameter Symbol | Min Typ Max Unit | Test conditions
Input Input high voltage \m 2.0 - - \ -
characteristics Input low voltage Vi - - 0.8 \Y -
Differential input sensitivity Vpi 0.2 - - \% | USB_DP - USB_DM |
Differential common-mode Vem 0.8 - 25 \ -
range
Output Output high voltage VoH 2.8 - 3.6 \ lon =-200 pA
characteristics "5 101t low voltage VoL 0.0 - 0.3 V|l =2mA
Cross-over voltage VeRs 1.3 - 2.0 Vv Figure 2.91
Rise time t R 75 - 300 ns
Fall time tE 75 - 300 ns
Risef/fall time ratio LR/ tWF 80 - 125 % t R/t
R01DS0358EJ0110 Rev.1.10 ;{EN ESNS Page 88 of 116
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USBHS_DP,
USBHS_DM
Figure 2.89 =i#EiER FRIUSBHS_DPFIUSBHS_DMEitH B3 F
M
USBHS_DP
]
LT
450
USBHS_DM
450
Figure 2.90 =EIE TR R R
Table 2.37  USBHSH&E$§tE (USBHS_DPFIUSBHS_DM3| fil4Fit)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 12/20/24 MHz
Parameter Symbol Min Max Unit Wit &
EE;‘;&?EEE D+§E EE;),I-E IDP_SlNK 25 175 HA -
Specification D- sink current IoM_SINK 25 175 uA -
DCDIREE Ipp_sRC 7 13 A -
BRI B VpAT REF 0.25 0.4 v -
D+REBE Vpp_src 0.5 0.7 \% 5 tH B =250uA
D- source voltage VbM_SrRC 0.5 0.7 \Y i BBIR=250pA

242 USBFS Timing

Table 2.38 NEMBYUSBFSIEESFE (USB_DPFIUSB_DMS3|iIH51E) (10f2)

Conditions: VCC = AVCCO0 = VCC_USB = VBATT = 3.0 to 3.6V, 2.7 < VREFHO/VREFH < AVCCO0, VCC_USBHS = AVCC_USBHS = 3.0

to 3.6 V, UCLK = 48 MHz

Parameter Symbol | Min Typ Max Unit | Wit&KHE
BNFE BABE ViH 2.0 - - \Y -
BWANREBE ViL - - 0.8 \% -
EDBATHE Vo 0.2 - - v | USB_DP - USB_DM |
EDHIETE Veu 0.8 - 25 Vv -
W wHEE Von 238 - 3.6 % lon = -200 pA
WEEBE VoL 0.0 - 0.3 \Y HoL=22%
Cross-over voltage VeRs 1.3 - 2.0 \Y Figure 2.91
EFtadia) tr 75 - 300 ns
LV ETIE] tLr 75 - 300 ns
EATREREL ttr/tir | 80 - 125 % tr/ tLF
R01DS0358EJ0110 Rev.1.10 RENESAS #8801, #1167
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Table 2.38 USBFS low-speed characteristics for host only (USB_DP and USB_DM pin characteristics) (2 of 2)
Conditions: VCC = AVCCO0 = VCC_USB = VBATT = 3.0 to 3.6V, 2.7 < VREFHO/VREFH < AVCCO0, VCC_USBHS = AVCC_USBHS = 3.0

to 3.6 V, UCLK = 48 MHz

Table 2.38 {REMAUSBFSIEESFE (USB_DPFIUSB_DMB|BMFE) (2222)
Conditions: VCC = AVCCO0 = VCC_USB = VBATT = 3.0 to 3.6V, 2.7 < VREFHO/VREFH < AVCCO0, VCC_USBHS = AVCC_USBHS = 3.0

to 3.6 V, UCLK = 48 MHz

Parameter Symbol | Min Typ Max Unit | Test conditions Parameter Symbol | Min Typ Max Unit | Mid&H
Pull-up and pull- | USB_DP and USB_DM pull- | Ry 14.25 - 2480 |kQ |- EHATHEY | ENEHIBERTOUSB D | Ry 14.25 - 2480 |kQ |-
down down resistance in host PFIUSB_DM T HiFEFE
characteristics controller mode
USB_DP, USB_ DP, Vers ..(.....\M-90% .. ... 90%. ;
USB_DM USB_DM
Figure 2.91 USB_DP and USB_DM output timing in low-speed mode Figure 2.91 {RiFE R FHIUSB_DPFNIUSB_DMiF BT+
Observation WM =
USB_DP / point USB_DP N,
WA J_ C—wW\ J_
T 200 pF to 36V T 200 pF to 36V
270 % 600 pF : 270 % 600 pF :
1.5 KQ 1.5 KQ
USB_DM l USB_DM l
dVAVAY g AN .
J_ 200 pF to J_ 200 pF to
% 600 pF % 600 pF
Figure 2.92 Test circuit in low-speed mode Figure 2.92 EEEN TR B RS
Table 2.39 Table 2.39 USBFS£i#4¥1+ (USB_DPFIUSB_DMS3| fil4Ft%)

USBFS full-speed characteristics (USB_DP and USB_DM pin characteristics)
Conditions: VCC = AVCC0 = VCC_USB = VBATT =3.0t0 3.6 V, 2.7 < VREFHO/VREFH < AVCCO0, VCC_USBHS = AVCC_USBHS = 3.0
to 3.6 V, UCLK = 48 MHz

Conditions: VCC = AVCCO0 = VCC_USB = VBATT =3.0t0 3.6 V, 2.7 < VREFHO/VREFH < AVCCO0, VCC_USBHS = AVCC_USBHS = 3.0
to 3.6 V, UCLK = 48 MHz

Parameter Symbol | Min Typ Max Unit | Test conditions Parameter Symbol | Min Typ Max Unit | Mi&&
Input Input high voltage Viy 2.0 - - \% - AR WMABE Viy 2.0 - - \Y -
characteristics Input low voltage ' - - 0.8 \% - BANKBE Vi - - 0.8 \% -
Differential input sensitivity Vpi 0.2 - - \% | USB_DP - USB_DM | ENRANRBE Vpi 0.2 - - \% | USB_DP - USB_DM |
Differential common-mode Vem 0.8 - 25 \% - EDHEEE Vem 0.8 - 2.5 \% -
range
Output Output high voltage Vou 28 - 3.6 \% lon = -200 pA Lok sk WEEE VoH 28 - 36 \% lon = -200 pA
characteristics "o tout low voltage VoL 0.0 - 03 V. |lg=2mA BHEEBE VoL 0.0 - 03 v | momz
Cross-over voltage VcRrs 1.3 - 2.0 \ Figure 2.93 Cross-over voltage Vers 1.3 - 2.0 \ Figure 2.93
Rise time R 4 - 20 ns L FBTE] R 4 - 20 ns
Fall time tr 4 - 20 ns FhZERSa) tF 4 - 20 ns
Rise/fall time ratio tr/te | 90 - M1 | % | terl ter L FHBE L tr/tF | 90 - M1 | % | terl ter
Output resistance Zprv 28 - 44 Q USBFS: Rs = 27 Q included Rt ERPR Zprv 28 - 44 Q USBFS: Rs = 27 Q included
Pull-up and pull- | DM pull-up resistance in Rou 0.900 - 1.575 kQ During idle state ERIAMTRARE | IgEESEEITHIDM Rou 0.900 - 1.575 kQ RS HRE
down device controller mode 1425 |- 3090 | kQ | During transmission and LR 1425 |- 3000 | kQ | FEAREFIENERE
characteristics reception
USB_DP and USB_DM pull- de 14.25 - 24.80 kQ - FHITHZER FRIUSB_D de 14.25 - 24.80 kQ -
down resistance in host PHIUSB_DM T HiIEEH
controller mode
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USB_DP,
USB_DM

Dec 25, 2020

Figure 2.93 USB_DP and USB_DM output timing in full-speed mode
Observation
oint
USB_DP / P
Il
{ | Mq
T 50 pF
270 %
USB_DM l
% 50 pF
Figure 2.94 Test circuit in full-speed mode
2.5 ADC12 Characteristics
Table 2.40 A/D conversion characteristics for unit 0 (1 of 2)
Conditions: PCLKC = 1 to 60 MHz
Parameter Min Typ Max Unit Test conditions
Frequency 1 - 60 MHz -
Analog input capacitance - - 30 pF -
Quantization error - +0.5 - LSB -
Resolution - - 12 Bits -
Channel-dedicated | Conversion time*1 Permissible signal 1.06 - - us e Sampling of channel-
sample-and-hold (operation at source impedance (0.4 + 0.25)*2 dedicated sample-and-hold
circuits in use PCLKC =60 MHz) | Max.=1kQ circuits in 24 states
(ANOO0O to AN002) e Sampling in 15 states
Offset error - +1.5 +3.5 LSB ANO00O to AN002 = 0.25 V
Full-scale error - +1.5 3.5 LSB ANO00O to ANOO2 =
VREFHO0- 0.25 V
Absolute accuracy - +2.5 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 | - - 20 us -
circuits
Dynamic range 0.25 - VREFH \% -
0-0.25
Channel-dedicated | Conversion time*1 Permissible signal 0.48 (0.267)*2 - - us Sampling in 16 states
sample-and-hold (operation at source impedance
circuits not in use PCLKC = 60 MHz) Max. = 1 kQ
(ANDOO to AN0O2) Offset error - +1.0 2.5 LSB -
Full-scale error - +1.0 25 LSB -
Absolute accuracy - +2.0 +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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USB_DP,
UsSB_DM
Figure 2.93 2i#iEH FTHUSB_DPFIUSB_DMEi Bt F
MBS
USB_DP 4
T 50 pF
27Q
USB_DM l
% 50 pF
Figure 2.94 2FER TR B
2.5 ADC12 Characteristics
Table 2.40  B35T0(10f2)KADF RIS
Conditions: PCLKC = 1 to 60 MHz
Parameter Min Typ Max Unit MR
Frequency 1 - 60 MHz -
[P INGERS - - 30 pF -
2HIRE - +0.5 - LSB -
Resolution - - 12 Bits -
FRTNBEE A RRETE (FEPC | ARFKESIRIER 1.06 - - us BB X
FAERIFERE (AN | LKC=60MHz & Max=1kQ (0.4 +0.25)*2 24FIRSH E AR RITBIR
000ZANO002) 1) 15FIR A HYR ¥
R%IEE - +1.5 +3.5 LSB ANO000 to AN002 =0.25 V
Full-scale error - +1.5 +3.5 LSB ANO0O00 to AN002 =
VREFHO0- 0.25 V
HITEE - 2.5 £55 LSB -
DNLI S IEEMIRE - +1.0 +2.0 LSB -
INLRR D FELE IR E - +1.5 +3.0 LSB -
R RIFEBEA R - - 20 us -
e 0.25 - VREFH \% -
0-0.25
REABELZ AR BETE (FEPC | AFMESIRIER 0.48 (0.267)*2 | - - s TE16MNEITHRE
AR (ANOO | LKC=60MHz Fi& Max=1kQ
0ZEAN002) )
RIBIRE - +1.0 +2.5 LSB -
Full-scale error - +1.0 25 LSB -
HEITFEE - +2.0 +4.5 LSB -
DNLi5 R IR E - +0.5 1.5 LSB -
INLFRR D JEEEMIRE - +1.0 +2.5 LSB -
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Table 2.40 A/D conversion characteristics for unit 0 (2 of 2)
Conditions: PCLKC = 1 to 60 MHz

Parameter Min Typ Max Unit Test conditions
High-precision Conversion time*1 Permissible signal 0.48 (0.267)*2 - - us Sampling in 16 states
channels (operation at source impedance
(ANO03 to AN007) PCLKC =60 MHz) | Max. =1kQ
Max. =400 Q 0.40 (0.183)*2 - - us Sampling in 11 states
VCC =AVCC0=3.0t0 3.6V
3.0 V < VREFHO < AVCCO
Offset error - +1.0 2.5 LSB -
Full-scale error - +1.0 25 LSB -
Absolute accuracy - +2.0 4.5 LSB -
DNL differential nonlinearity error - +0.5 +1.5 LSB -
INL integral nonlinearity error - +1.0 +2.5 LSB -
Normal-precision Conversion time*1 Permissible signal 0.88 (0.667)*2 - - us Sampling in 40 states
channels (Operation at source impedance
(ANO16 to AN020) PCLKC =60 MHz) | Max. =1kQ
Offset error - +1.0 5.5 LSB -
Full-scale error - +1.0 5.5 LSB -
Absolute accuracy - +2.0 7.5 LSB -
DNL differential nonlinearity error - +0.5 +4.5 LSB -
INL integral nonlinearity error - +1.0 +5.5 LSB -
Note: These specification values apply when there is no access to the external bus during A/D conversion. If access occurs during

A/D conversion, values might not fall within the indicated ranges.

The use of ports 0 as digital outputs is not allowed when the 12-Bit A/D converter is used.
The characteristics apply when AVCCO, AVSS0, VREFHO0, VREFH, VREFLO, VREFL, and 12-bit A/D converter input voltage is

stable.
Note 1.
conditions.
Note 2. Values in parentheses indicate the sampling time.
Table 2.41 A/D conversion characteristics for unit 1 (1 of 2)

Conditions: PCLKC = 1 to 60 MHz

The conversion time includes the sampling and comparison times. The number of sampling states is indicated for the test

Parameter Min Typ Max Unit Test conditions
Frequency 1 - 60 MHz -
Analog input capacitance - - 30 pF -
Quantization error - 0.5 - LSB -
Resolution - - 12 Bits -
Channel-dedicated | Conversion time*1 Permissible signal 1.06 - - us e Sampling of channel-
sample-and-hold (operation at source impedance (0.4 + 0.25)*2 dedicated sample-and-hold
circuits in use PCLKC =60 MHz) | Max.=1kQ circuits in 24 states
(AN100 to AN102) o Sampling in 15 states

Offset error - +1.5 +3.5 LSB AN100 to AN102 =0.25V

Full-scale error - +1.5 +3.5 LSB AN100 to AN102 =

VREFH -0.25V

Absolute accuracy - 2.5 +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 | - - 20 us -

circuits

Dynamic range 0.25 - VREFH- | V -

0.25

RA6M3 Group 2. B
Table 2.40  £5T0(20f2)AD¥EIRYFIE
Conditions: PCLKC = 1 to 60 MHz
Parameter Min Typ Max Unit it &% 4
EIEEEE (ANO | FiEdE«1 (FEPC | AWKIESIRMEM | 0.48 (0.267)2 | - - s TE16 NN THAAE
03ZAN007) I?__LI<)C=60MHZ"F55 Max.=1kQ
Max. = 400 Q 0.40 (0.183)*2 | - - us FE1 1N AT de A
VCC=AVCC0=3.0t0 3.6V
3.0 V = VREFHO < AVCCO
RIBIRE - +1.0 2.5 LSB -
Full-scale error - +1.0 25 LSB -
HITHEE - +2.0 +4.5 LSB -
DNLiM S IF£k IR E - 0.5 +1.5 LSB -
INLRRIELL IR E - +1.0 2.5 LsSB -
EERERE (A HBTE (FEPC | AFMESIRIER | 0.88(0.667)2 | - - s TEAO NN THAAF
NO16ZEAN020) I%()C%OMHZ'FL_E_ Max.=1kQ
RIBIRE - +1.0 5.5 LSB -
Full-scale error - +1.0 5.5 LSB -
HITEE - +2.0 7.5 LSB -
DNLiM S IF£k IR E - 0.5 +4.5 LSB -
INLFRZ IR 14 IRE - +1.0 5.5 LSB -

Note: — XUEANUEEER FEADRMMEIL A SEINESLNIE N, WRBERERE

D¥%ift, {ERJRERTEIEEEEMN.
fEF12(IADRIRERET, FAVFE KRB IFRFHit.
XLEAFMIEAFAVCCO. AVSSO. VREFHO. VREFH. VREFLO. VREFLF112{UAD¥%#%2%% N\ B LR ER
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Note 1. FIETIE]) @35 R AEBT B A ELERATIEl, £ 3T MiA R HIE TR RIPREEHE,
Note 2. 1ESHMERTRIENIE,
Table 2.41  BT1AIADIEIRESE Q10HE914)
Conditions: PCLKC = 1 to 60 MHz
Parameter Min Typ Max Unit IR
Frequency 1 - 60 MHz -
[EEPLTIDNGERS - - 30 pF -
2HWIRE - +0.5 - LSB -
Resolution - - 12 Bits -
FRAPHNBEELZR BBYial«1 (FEPC RS S IRET 1.06 - - us BEXE
RIFREFBE (AN | LKC=60MHz Ti& Max.=1kQ (0.4 +0.25)*2 24FRE T R RIFRER
100EAN102) 7 1SRRI A B R
RIBIRE - +1.5 +3.5 LSB AN100 to AN102 =0.25V
Full-scale error - +1.5 +3.5 LSB AN100 to AN102 =
VREFH - 0.25V
HBITFEE - +2.5 +5.5 LSB -
DNLI 7 I MEIRE - +1.0 2.0 LSB -
INLFR S AELR IR E - +1.5 +3.0 LSB -
R RIFBENREFSE - - 20 us -
HIESPELES 0.25 - VREFH- | V -
0.25
R01DS0358EJ0110 Rev.1.10 RENESAS $O1T, #1167

Dec 25, 2020



RA6M3 Group

2. Electrical Characteristics

Table 2.41 A/D conversion characteristics for unit 1 (2 of 2)
Conditions: PCLKC = 1 to 60 MHz
Parameter Min Typ Max Unit Test conditions
Channel-dedicated | Conversion time*1 Permissible signal 0.48 - - us Sampling in 16 states
sample-and-hold (Operation at source impedance (0.267)*2
circuits not in use PCLKC =60 MHz) | Max. =1kQ
(AN10010 AN102) - = error - £1.0 25 LSB -
Full-scale error - +1.0 2.5 LSB -
Absolute accuracy - +2.0 +4.5 LSB -
DNL differential nonlinearity error +0.5 +1.5 LSB -
INL integral nonlinearity error - +1.0 2.5 LSB -
High-precision Conversion time*1 Permissible signal 0.48 - - us Sampling in 16 states
channels (Operation at source impedance (0.267)*2
(AN103, AN105 to PCLKC =60 MHz) | Max. =1kQ
AN107
) Max. =400 Q 0.40 - - us Sampling in 11 states
(0.183)*2 VCC =AVCC0=3.0t0 3.6V
3.0 V< VREFH < AVCCO
Offset error - +1.0 2.5 LSB -
Full-scale error - +1.0 2.5 LSB -
Absolute accuracy - +2.0 +4.5 LSB -
DNL differential nonlinearity error - +0.5 +1.5 LSB -
INL integral nonlinearity error - +1.0 2.5 LSB -
Normal-precision Conversion time*1 Permissible signal 0.88 - - us Sampling in 40 states
channels (Operation at source impedance (0.667)*2
(AN116 to AN119) PCLKC =60 MHz) | Max. =1kQ
Offset error - +1.0 5.5 LSB -
Full-scale error - +1.0 5.5 LSB -
Absolute accuracy - +2.0 +7.5 LSB -
DNL differential nonlinearity error +0.5 +4.5 LSB -
INL integral nonlinearity error - +1.0 5.5 LSB -
Note: These specification values apply when there is no access to the external bus during A/D conversion. If access occurs during

A/D conversion, values might not fall within the indicated ranges.

The use of ports 0 as digital outputs is not allowed when the 12-Bit A/D converter is used.
The characteristics apply when AVCCO, AVSS0, VREFHO0, VREFH, VREFLO, VREFL, and 12-bit A/D converter input voltage is

stable.
Note 1.

conditions.
Note 2.
Table 2.42

Values in parentheses indicate the sampling time.

circuits in unit0 and unit1
Conditions: PCLKC = 30/60 MHz

The conversion time includes the sampling and comparison times. The number of sampling states is indicated for the test

A/D conversion characteristics for simultaneous using of channel-dedicated sample-and-hold

Parameter Min Typ Max Test conditions
Channel-dedicated sample-and-hold circuits in use Offset error - +1.5 5.0 e PCLKC =60 MHz
with continious sampling function enabled - B . . e Sampling in 15 states
(ANOOO to AN0O2) Full-scale error +2.5 +5.0

Absolute accuracy - +4.0 +8.0
Channel-dedicated sample-and-hold circuits in use Offset error - +1.5 5.0
with continious sampling function enabled 3 _ . .
(AN100 to AN102) Full-scale error 2.5 5.0

Absolute accuracy - +4.0 +8.0
Channel-dedicated sample-and-hold circuits in use Offset error - +1.5 +3.5 e PCLKC = 30 MHz
with continious sampling function enabled - B . . e Sampling in 7 states
(ANOOO to ANOO2) Full-scale error +1.5 +3.5

Absolute accuracy - +3.0 5.5
Channel-dedicated sample-and-hold circuits in use Offset error - +1.5 +3.5
with continious sampling function enabled N i N +
(AN100 to AN102) Full-scale error +1.5 +3.5

Absolute accuracy - +3.0 5.5
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Table 2.41  BT1MIADIRISE 249HmM24)
Conditions: PCLKC = 1 to 60 MHz
Parameter Min Typ Max Unit IR
KEABEEZ AR BiEYE«1 (FEPC | AWFME SRR 0.48 - - us E16 NN E THE
BRIFEBER (AN10 | LKC=60MHz Fi& Max.=1kQ (0.267)*2
0ZEAN102) 17)
R%IZRE - +1.0 +2.5 LSB -
Full-scale error - +1.0 +2.5 LSB -
HBITFEE - +2.0 +4.5 LSB -
DNLI S IEE IR E - +0.5 +1.5 LSB -
INLFR S AELR IR E - £1.0 25 LSB -
BEEBE (AN1 BiREYE«1 (FEPC | AYFMIE SRR 0.48 - - us E16 NN E THE
03. ANT05ZAN1 LL<C=60MHZ—FEE Max.=1kQ (0.267)*2
07) (&)
Max. = 400 Q 0.40 - - us FETVA N AT i
(0.183)*2 VCC=AVCC0=3.0t0 3.6V
3.0 V < VREFH < AVCCO
RBIRE - +1.0 +2.5 LSB -
Full-scale error - +1.0 +2.5 LSB -
HEITFEE - +2.0 +4.5 LSB -
DNLI D IELE IR E - +0.5 1.5 LSB -
INLFR S AELR IR E - £1.0 25 LSB -
ZmsEmE (A RRETE (FEPC | AFMESIRIER 0.88 - - s TEAO MM ITHAE
N116ZAN1T19) I;E)C=6OMHZ—FLE_ Max.=1kQ (0.667)*2
17
RBIRE - +1.0 +5.5 LSB -
Full-scale error - +1.0 +5.5 LSB -
HEITFEE - +2.0 +7.5 LSB -
DNLI D IELE IR E - +0.5 +4.5 LSB -
INLFR S AELR IR E - £1.0 55 LSB -
Note: — XEHUGEIEH FEADERMREREITEARIIMNERLNER. NRIFRREE

D¥%ift, {ERJRERTEIEEEEMN.
fEM12IADRIRERRY, FAVFISHOOBIERFHH.
XLEAFMIEAFAVCCO. AVSSO. VREFHO. VREFH. VREFLO. VREFLF112{UAD¥%%2%% N\ B LR ER

Note 1.

Note 2.

ESHRERTRFRE,

PR Y 8] LA KA AT B A L AR Al EEXR R A TR RS KR E,

#+2.427Eunit0Funit1 PREIBTEREE & AR RIFHEBMNADITIRIFERM: PCLKC=3060MHz

Parameter Min Typ Max Wi
BAESKEEENBEL AREFRIFER (AN | RBIRE - 1.5 | 5.0 PCLKC=60MHz 157K
0ZAN002) TR

Full-scale error - +2.5 +5.0

HITHEE - +4.0 +8.0
BRELRETHRENEE T BREFRFSEE (AN10 REIRE - 1.5 +5.0
0ZEAN102)

Full-scale error b +2.5 +5.0

HoITFEE - +4.0 +8.0
BAESKEEENBELT AREFRIFER (AN | RBIRE - 15 | 435 PCLKC=30MHz 77K
0ZAN002) TR

Full-scale error - +1.5 +3.5

HITHEE - £3.0 #55
BRELRETHAENEIE T BREFRFBEE (AN10 RBIRE - 1.5 3.5
0ZEAN102)

Full-scale error b +1.5 +3.5

HITEE - +3.0 5.5
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Note: When simultaneously using channel-dedicated sample-and-hold circuits in unit0 and unit1, setting the ADSHMSR.SHMD bit to
1 is recommended.

Table 2.43 A/D internal reference voltage characteristics

Parameter Min Typ Max Unit Test conditions
A/D internal reference voltage 1.13 1.18 1.23 \% -
Sampling time 4.15 - - us -

[ B T

Integral nonlinearity

error (INL)
ADconverter (| £ !
output code / HY4 Ideal line of actual A/D
Py ) o
: 7 conversion characteristic

A;]:tual :—\/D tgonversu)n // \

characteristic :

2

= 7

Ideal A/D conversion
characteristic Differential nonlinearity error (DNL)

{ 1-LSB width for ideal AD
i conversion characteristic
1 —>. '4— Differential nonlinearity error (DNL)

%  1-LSB width for ideal AD
conversion characteristic

Absolute accuracy

000h | ~: Offset error /1

v

0 Analog input voltage " VREFHO
(full-scale)

Figure 2.95 lllustration of ADC12 characteristic terms

Absolute accuracy

Absolute accuracy is the difference between output code based on the theoretical A/D conversion characteristics, and the
actual A/D conversion result. When measuring absolute accuracy, the voltage at the midpoint of the width of the analog
input voltage (1-LSB width), which can meet the expectation of outputting an equal code based on the theoretical A/D
conversion characteristics, is used as an analog input voltage. For example, if 12-bit resolution is used and the reference
voltage VREFHO =3.072 V, then 1-LSB width becomes 0.75 mV, and 0 mV, 0.75 mV, and 1.5 mV are used as the analog
input voltages. If the analog input voltage is 6 mV, an absolute accuracy of +5 LSB means that the actual A/D conversion
result is in the range of 003h to 00Dh, though an output code of 008h can be expected from the theoretical A/D
conversion characteristics.

Integral nonlinearity error (INL)

Integral nonlinearity error is the maximum deviation between the ideal line when the measured offset and full-scale
errors are zeroed, and the actual output code.

Differential nonlinearity error (DNL)

Differential nonlinearity error is the difference between the 1-LSB width based on the ideal A/D conversion
characteristics and the width of the actual output code.
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Note: EunitoFunit1 FEIBYEAIBIE T BARFRFBEERN, BIEADSHMSRSHMDIIZE 1.

Table 243  ADAIEISE BEHE
Parameter Min Typ Max Unit MR
ADAHEEBE 1.13 1.18 1.23 \% -
RAERT|E] 4.15 - - us -

L EAEV

)%Rﬁﬁ&é%'riiiﬁ(m

ADEEHE 284
HAE

TFADERIEE  —

A\
\y
1

BRI RS M
- ML MEIRE (DNL)

I 1-LSBRE, LIEBAEMA
I DRSS

/ i

A — e FOEEHREOND
i LspmE, mEmmA

DI IRAF M

BITEE

ooon | /& FigE /,
0 BINRARE Y VREFHO
(full-scale)

v

Figure 2.95 ADC1 24F{ET35 BF

BIBE

HITEE B E TIEICADE TN E H B S EFADEIRER Y BIMNE R, NMELITHBEERN, FEEmNE
[EZZE (1-LSBE) MR mBEEERNEMNEE, 1ZBEER LUHER TSR A H S99 FIEE.
a0, MRFER 12D HEREBEBEVREFHO=3.072V, M1-LSB®REZH0.75mV, HEMFEAOMV. 0.75mV

F.EMVIE RN B E, WNREDRNBEN6MV, +5LSBRILEITHEE B KA KLFRRIADFK L RTE003h
ZJOODhRTEEM, REMIEIE _ERIADF IR BT LAFR A% H 65 49008h,

RS IELMEIRE (INL)
MPELMEIRERNENRENHERDRENTHNIERAS LFRHABEZENERRE.

53 L& %% 2E (DNL)
MO IFLMIRERE TERADR G -LSBEES KIRRHBNEEZ £,
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RA6M3 Group

2. BREH

Offset error

Offset error is the difference between the transition point of the ideal first output code and the actual first output code.

Full-scale error

Full-scale error is the difference between the transition point of the ideal last output code and the actual last output code.

2.6 DAC12 Characteristics

mi%i%

RZIRERERNE - M AENER R SKRHE—ME AR ZENER,.

Full-scale error

AERRERERNERBEABNERSSKFNREREABZEHNES,

2.6 DAC12 Characteristics

Table 2.44 D/A conversion characteristics
Parameter Min Typ Max Unit Test conditions
Resolution - - 12 Bits -
Without output amplifier
Absolute accuracy - - +24 LSB Resistive load 2 MQ
INL - 2.0 18.0 LSB Resistive load 2 MQ
DNL - +1.0 2.0 LSB -
Output impedance - 8.5 - kQ -
Conversion time - - 3.0 us Resistive load 2 MQ,
Capacitive load 20 pF
Output voltage range 0 - VREFH \% -
With output amplifier
INL - 2.0 4.0 LSB -
DNL - +1.0 2.0 LSB -
Conversion time - - 4.0 us -
Resistive load 5 - - kQ -
Capacitive load - - 50 pF -
Output voltage range 0.2 - VREFH - 0.2 \% -
2.7 TSN Characteristics
Table 2.45 TSN characteristics
Parameter Symbol Min Typ Max Unit Test conditions
Relative accuracy - - +1.0 - °C -
Temperature slope - - 4.0 - mV/°C -
Output voltage (at 25°C) - - 1.24 - \Y -
Temperature sensor start time tsTART - - 30 us -
Sampling time - 415 - - us -
2.8 OSC Stop Detect Characteristics
Table 2.46 Oscillation stop detection circuit characteristics
Parameter Symbol Min Typ Max Unit Test conditions
Detection time tar - - 1 ms Figure 2.96
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Table 2.44  DA¥IRYFE
Parameter Min Typ Max Unit Wit &1
Resolution - - 12 Bits -
TR 2S
HIHEE - - 124 LSB R4 51 E2MQ
INL - +2.0 8.0 LSB FEME R E2MQ
DNL - +1.0 +2.0 LSB -
el $ZE - 8.5 - kQ -
AT 8] - - 3.0 us BEAEH2MQ, BE
18 20pF
WMHEBEEE 0 - VREFH \% -
iR RS
INL - +2.0 4.0 LSB -
DNL - +1.0 2.0 LSB -
HRATE) - - 4.0 us -
P4 5 - - kQ -
Capacitive load - - 50 pF -
W BEEE 0.2 - VREFH - 0.2 \% -
2.7 TSN Characteristics
Table 2.45 TSN characteristics
Parameter Symbol Min Typ Max Unit Wit &
HEXHEE - - +1.0 - °C -
BERE - - 4.0 - mV/°C -
WHBE (25°CHY) - - 1.24 - \% -
JREZ R B ThATE] tSTART - - 30 us -
KAFETE) - 415 - - us -
2.8  OSCIZELEAMAFM
Table 2.46  #&%HFILIE N BERIFE
Parameter Symbol Min Typ Max Unit Wit &1
H2 3B &) tyr - - 1 ms Figure 2.96
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Main clock

OSTDSR.OSTDF

MOCO clock

ICLK \,\’\’\ , \ ,

Figure 2.96

Oscillation stop detection timing

29 POR and LVD Characteristics

Table 2.47 Power-on reset circuit and voltage detection circuit characteristics
Parameter Symbol | Min Typ Max Unit | Test conditions
Voltage detection | Power-on reset | DPSBYCR.DEEPCUT[1:0]= | Vpor 25 2.6 2.7 \ Figure 2.97
level (POR) 00b or 01b
DPSBYCR.DEEPCUT[1:0] = 1.8 225 |27
11b
Voltage detection circuit (LVDO) Vdeto_1 284 | 294 |3.04 Figure 2.98
Vdeto_2 277 | 287 |297
Vdeto_3 270 |280 |290
Voltage detection circuit (LVD1) Vdet1_1 2.89 2.99 3.09 Figure 2.99
Vet1 2 282 |[292 |3.02
Vdet1 3 275 | 285 |295
Voltage detection circuit (LVD2) Vdet2_1 2.89 2.99 3.09 Figure 2.100
Vdet2_2 282 292 |3.02
Vdet2_3 275 | 285 |295
Internal reset time | Power-on reset time tpor - 4.5 - ms Figure 2.97
LVDO reset time tLvpo - 0.51 - Figure 2.98
LVD1 reset time tLvp1 - 0.38 - Figure 2.99
LVD2 reset time tLvp2 - 0.38 - Figure 2.100
Minimum VCC down time* tvorr 200 - - us Figure 2.97,
Figure 2.98
Response delay tget - - 200 us Figure 2.97 to
Figure 2.100
LVD operation stabilization time (after LVD is enabled) taE-A) - - 10 us Figure 2.99,
Hysteresis width (LVD1 and LVD2) Vivn - 70 |- my | Figure 2.100

RAGM3 Group 2. B
EPE AVAVAVA
OSTDSR.OSTDF ¢ iF
MOCO clock m
Figure 2.96 555 (F LEAS B AN

2.9 PORFILVD4FIE

Note 1. The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels VpR,

Vget1, @and Ve for POR and LVD.
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Table 2.47 LRSS (IR KREBESBIERIFYE
Parameter Symbol | Min Typ Max | Unit | Jif&4
BB AN EB T Power-on reset | DPSBYCR.DEEPCUT[1:0]= | Vpor 2.5 2.6 2.7 Vv Figure 2.97
(POR) 00b or 01b
DPSBYCR.DEEPCUTI[1:0] = 1.8 2.25 2.7
11b
BERMEE (LVDO) Vaeto 1 | 284 | 294 |3.04 Figure 2.98
Vaew 2 | 277 | 287 | 297
Vaeo s | 270 |2.80 |[2.90
BERNERE (LVD1) Vaerr 1 | 289 |299 |3.09 Figure 2.99
Vet 2 | 282 |292 |3.02
Vaetr s | 275 | 285 | 295
BERNBER (LVD2) Vae 1 | 289 |299 |[3.09 Figure 2.100
Vez 2 | 282 |292 |3.02
Vae s | 275 | 285 | 295
AIER S Y 8] L EBEIRYE tpor - 45 - ms | Figure 2.97
LVDOE {4 tvDo - 051 |- Figure 2.98
LVD1 E {188 tvp1 - 038 |- Figure 2.99
LVD2£E fi ¥ i8] tLvp2 - 0.38 |- Figure 2.100
BRREVCCIEMAT a1 tyorr 200 - - ps | Figure 2.97,
Figure 2.98
ORI 3ESR tyet - - 200 |ps | E297E
Figure 2.100
LVDIR{EIRERY B (BALVDE) tae-a) - - 10 ps | Figure 2.99,
SRWFE (LVD1FILVD2) Vivn - 70 |- my | Figure 2.100

Note 1. &/\WCCIEHBYEFRRVCCR T B EMN B FVPORK &/ MERIBT 8],
Vdet1#1vdet2 3 FPORFILVDo
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tvorr tvorr
VPOR VPOR
VCC VCC
Internal reset signal ABEMES (R
(active-low) BEEXN)

<«»le > PRSI > «>le > PRSI >

st tor fet  loet tror tet  tror fet  loet tror
Figure 2.97 Power-on reset timing Figure 2.97 LS RF

tVOFF > < t\/OFF
VCC VdetO VCC VdetO
Internal reset signal RBEMURES (R
(active-low) ‘ BEEX) ‘
G:: toer tLvoo Ej:t toer tLvoo
Figure 2.98 Voltage detection circuit timing (Vyeto) Figure 2.98 HEENBIEEEFE (Vdet0)
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VCC

LVCMPCR.LVD1E

LVD1
Comparator output

LVD1CR0.CMPE

LVD1SR.MON

Internal reset signal
(active-low)

When LVD1CRO.RN =0

When LVD1CRO.RN =1
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Figure 2.99

Voltage detection circuit timing (Vget1)
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LVCMPCR.LVD2E

LVD2
Comparator output

LVD2CR0.CMPE

LVD2SR.MON

Internal reset signal
(active-low)

When LVD2CRO.RN =0
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tdet tdet

tLvp2

A

tLvp2

Figure 2.100

Voltage detection circuit timing (Vyet2)
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210 VBATT Characteristics 210 VBATT Characteristics
Table 2.48 Battery backup function characteristics Table 2.48 Bt &R IhEE =
Conditions: VCC = AVCC0 = VCC_USB = 2.7 to 3.6 V, 2.7 < VREFHO/VREFH < AVCCO, VBATT =1.8t0 3.6 V Conditions: VCC = AVCC0 = VCC_USB = 2.7 to 3.6 V, 2.7 < VREFHO/VREFH < AVCCO, VBATT =1.8t0 3.6 V
Parameter Symbol Min Typ Max Unit Test conditions Parameter Symbol Min Typ Max Unit Wit &
Voltage level for switching to battery backup VpetaTT | 2.50 2.60 2.70 \Y Figure 2.101 PR EIE A BB ER T VpetaTT | 2-50 2.60 2.70 v Figure 2.101
Lower-limit VBATT voltage for power supply VBATTSW 2.70 - - \% VCCIEPES| 2 BIRY)IE TRRVBATTEE VBATTSW 2.70 - - \%
switching caused by VCC voltage drop
VCC-off period for starting power supply switching | tyorreatt | 200 - - s BEER IRV CC-off /& HA tyorrsaTT | 200 - - s
Note:  The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum Note:  FFIGEEIRYIIRAIVCC-of AHARRVCCIR F IR R & FH BtV B £ BB F &/ ME(VDETBATT) R A HA.
value of the voltage level for switching to battery backup (VpetgaTT)-
tvorFeatT B tvorFeaTT
Vel VDETBATT Vel VDETBATT
VBATT VBATTSW T \ VBATT VBATTSW T \
Backup pt;\CI:; vCcC supply" Vearr supply " vee supply ERBAX vce SUPP'YN VBATTHE  VCC supply
Figure 2.101  Battery backup function characteristics Figure 2101  EHFHNINEEF S
2.11 CTSU Characteristics 211 CTSU Characteristics
Table 2.49 CTSU characteristics Table 2.49 CTSU characteristics
Parameter Symbol Min Typ Max Unit Test conditions Parameter Symbol Min Typ Max Unit Wit &1
External capacitance connected to TSCAP pin Ciscap 9 10 1 nF - EREEITSCAPSIHIBIMNERE R Ciscap 9 10 1 nF -
TS pin capacitive load Chase - - 50 pF - TSSIRIA M & Chase - - 50 pF -
Permissible output high current Z1oH - - -40 mA When the mutual AW AKER ZIoH - - -40 mA A E BAER
capacitance method
is applied
212 ACMPHS Characteristics 212 ACMPHS Characteristics
Table 2.50 ACMPHS characteristics Table 2.50 ACMPHS characteristics
Parameter Symbol Min Typ Max Unit Test conditions Parameter Symbol Min Typ Max Unit Wit &
Reference voltage range VREF 0 - AVCCO |V - SEBETE VREF 0 - AVCCO |V -
Input voltage range \Y 0 - AVCCO |V - WMABEDEE \Y 0 - AVCCO |V -
Output delay*1 Td - 50 100 ns VI = VREF + 100 mV Output delay*1 Td - 50 100 ns VI = VREF + 100 mV
Internal reference voltage Vref 1.13 1.18 1.23 \% - AEEEBE Vref 1.13 1.18 1.23 \% -
Note 1. This value is the internal propagation delay. Note 1. ZERAIEEER,
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213 PGA Characteristics
Table 2.51 PGA characteristics in single mode
Parameter Symbol Min Typ Max Unit
PGAVSS input voltage range PGAVSS 0 - 0 \%
AINO (G = 2.000) 0.050 x AVCCO - 0.45 x AVCCO \Y
AIN1 (G = 2.500) 0.047 x AVCCO - 0.360 x AVCCO Vv
AIN2 (G = 2.667) 0.046 x AVCCO - 0.337 x AVCCO \Y
AIN3 (G = 2.857) 0.046 x AVCCO - 0.32 x AVCCO \Y
AIN4 (G = 3.077) 0.045 x AVCCO - 0.292 x AVCCO \Y
AIN5 (G = 3.333) 0.044 x AVCCO - 0.265 x AVCCO \Y
AING (G = 3.636) 0.042 x AVCCO - 0.247 x AVCCO \Y,
AIN7 (G = 4.000) 0.040 x AVCCO - 0.212 x AVCCO \Y
AIN8 (G = 4.444) 0.036 x AVCCO - 0.191 x AVCCO \
AIN9 (G = 5.000) 0.033 x AVCCO - 0.17 x AVCCO \Y,
AIN10 (G =5.714) 0.031 x AVCCO - 0.148 x AVCCO \Y,
AIN11 (G = 6.667) 0.029 x AVCCO - 0.127 x AVCCO \Y
AIN12 (G = 8.000) 0.027 x AVCCO - 0.09 x AVCCO \Y
AIN13 (G = 10.000) 0.025 x AVCCO - 0.08 x AVCCO \
AIN14 (G = 13.333) 0.023 x AVCCO - 0.06 x AVCCO \
Gain error Gerr0 (G =2.000) -1.0 - 1.0 %
Gerr1 (G = 2.500) -1.0 - 1.0 %
Gerr2 (G = 2.667) -1.0 - 1.0 %
Gerr3 (G = 2.857) -1.0 - 1.0 %
Gerr4d (G = 3.077) -1.0 - 1.0 %
Gerr5 (G = 3.333) -1.5 - 1.5 %
Gerr6 (G = 3.636) -1.5 - 1.5 %
Gerr7 (G = 4.000) -1.5 - 1.5 %
Gerr8 (G = 4.444) -2.0 - 2.0 %
Gerr9 (G = 5.000) -2.0 - 2.0 %
Gerr10 (G = 5.714) -2.0 - 20 %
Gerr11 (G = 6.667) -2.0 - 20 %
Gerr12 (G = 8.000) -2.0 - 20 %
Gerr13 (G = 10.000) -2.0 - 2.0 %
Gerr14 (G = 13.333) -2.0 - 2.0 %
Offset error Voff -8 - 8 mV
Table 2.52 PGA characteristics in differential mode (1 of 2)
Parameter Symbol Min Typ Max Unit
PGAVSS input voltage range PGAVSS -0.5 - 0.3 \%
Differential input G =1.500 AIN-PGAVSS -0.5 - 0.5 \Y
voltage range G=2333 0.4 - 0.4 v
G =4.000 -0.2 - 0.2 \Y
G =5.667 -0.15 - 0.15 \Y
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213 PGA%F%
Table 2.51  HRPGA%iE
Parameter Symbol Min Typ Max Unit
PGAVSSHINFE[ESEH PGAVSS 0 - 0 \%
AINO (G =2.000) 0.050 x AVCCO - 0.45 x AVCCO \%
AIN1 (G = 2.500) 0.047 x AVCCO - 0.360 x AVCCO \Y%
AIN2 (G = 2.667) 0.046 x AVCCO - 0.337 x AVCCO \
AIN3 (G = 2.857) 0.046 x AVCCO - 0.32 x AVCCO \
AIN4 (G = 3.077) 0.045 x AVCCO - 0.292 x AVCCO \%
AIN5 (G = 3.333) 0.044 x AVCCO - 0.265 x AVCCO \%
AING6 (G = 3.636) 0.042 x AVCCO - 0.247 x AVCCO \%
AIN7 (G = 4.000) 0.040 x AVCCO - 0.212 x AVCCO \Y
AIN8 (G = 4.444) 0.036 x AVCCO - 0.191 x AVCCO \Y
AIN9 (G = 5.000) 0.033 x AVCCO - 0.17 x AVCCO \Y
AIN10 (G =5.714) 0.031 x AVCCO - 0.148 x AVCCO \%
AIN11 (G = 6.667) 0.029 x AVCCO - 0.127 x AVCCO \%
AIN12 (G = 8.000) 0.027 x AVCCO - 0.09 x AVCCO \%
AIN13 (G = 10.000) 0.025 x AVCCO - 0.08 x AVCCO \Y%
AIN14 (G = 13.333) 0.023 x AVCCO - 0.06 x AVCCO \Y%
BEHIRE Gerr0 (G = 2.000) -1.0 - 1.0 %
Gerr1 (G = 2.500) -1.0 - 1.0 %
Gerr2 (G = 2.667) -1.0 - 1.0 %
Gerr3 (G = 2.857) -1.0 - 1.0 %
Gerr4d (G = 3.077) -1.0 - 1.0 %
Gerr5 (G = 3.333) -1.5 - 1.5 %
Gerr6 (G = 3.636) -1.5 - 1.5 %
Gerr7 (G = 4.000) 1.5 - 1.5 %
Gerr8 (G = 4.444) 2.0 - 2.0 %
Gerr9 (G = 5.000) -2.0 - 2.0 %
Gerr10 (G = 5.714) 2.0 - 2.0 %
Gerr11 (G = 6.667) 2.0 - 2.0 %
Gerr12 (G = 8.000) -2.0 - 2.0 %
Gerr13 (G = 10.000) | -2.0 - 2.0 %
Gerr14 (G=13.333) | -2.0 - 2.0 %
RIBIRE Voff -8 - 8 mvV
Table 252  EHETHIPGARE(10f2)
Parameter Symbol Min Typ Max Unit
PGAVSSHINBEEE PGAVSS -0.5 - 0.3 \Y
ENWMANBETE G =1.500 AIN-PGAVSS -0.5 - 0.5 \Y
= G =2.333 -0.4 - 04 \Y
G =4.000 -0.2 - 0.2 \%
G =5.667 -0.15 - 0.15 \%
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Table 2.52 PGA characteristics in differential mode (2 of 2)
Parameter Symbol Min Typ Max Unit
Gain error G =1.500 Gerr -1.0 - 1.0 %
G =2.333 -1.0 - 1.0
G =4.000 -1.0 - 1.0
G =5.667 -1.0 - 1.0
2.14  Flash Memory Characteristics
2.14.1 Code Flash Memory Characteristics
Table 2.53 Code flash memory characteristics
Conditions: Program or erase: FCLK = 4 to 60 MHz
Read: FCLK < 60 MHz
FCLK =4 MHz 20 MHz < FCLK < 60 MHz Test
Parameter Symbol | Min Typ Max Min Typ Max Unit conditions
Programming time 128-byte tp128 - 0.75 13.2 - 0.34 6.0 ms
Npgc <100 times g g trax - 49 176 |- 22 80 ms
32-KB tpaok - 194 704 - 88 320 ms
Programming time 128-byte tp128 - 0.91 15.8 - 0.41 7.2 ms
Npgc > 100 times g g tpex - 60 212 |- 27 9 ms
32-KB tpaok - 234 848 - 106 384 ms
Erasure time 8-KB tesk - 78 216 - 43 120 ms
Npgc <100 times 35 kg teaok - 283 864 - 157 480 ms
Erasure time 8-KB tegk - 94 260 - 52 144 ms
Npgc > 100 times 35 g tesok |- 341 1040 |- 189 576 ms
Reprogramming/erasure cycle*Note: | Npeo 10000*1 - 10000*1 |- - Times
Suspend delay during programming | tspp - - 264 - - 120 us
First suspend delay during erasure in | tsesp+ - - 216 - - 120 us
suspend priority mode
Second suspend delay during tsesp2 - - 1.7 - - 1.7 ms
erasure in suspend priority mode
Suspend delay during erasure in tseep - - 1.7 - - 1.7 ms
erasure priority mode
Forced stop command trp - - 32 - - 20 us
Data hold time*2 torp 10*2,*3 |- - 10*2,*3 |- - Years
302 %3 |- - 302 %3 |- - [ Ta=+85°C

Note:

The reprogram/erase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times (n = 10,000),

erasing can be performed n times for each block. For example, when 128-byte programming is performed 64 times for different
addresses in 8-KB blocks, and then the entire block is erased, the reprogram/erase cycle is counted as one. However,

programming the same address several times as one erasure is not enabled. (Overwriting is prohibited.)
This is the minimum number of times to guarantee all the characteristics after reprogramming. The guaranteed range is from 1

Note 1.

to the minimum value.
Note 2.
Note 3.

This indicates the minimum value of the characteristic when reprogramming is performed within the specified range.
This result is obtained from reliability testing.
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Table 2.52  ZEIETHIPGAK;1E(20f2)
Parameter Symbol Min Typ Max Unit
BEHIRE G =1.500 Gerr -1.0 - 1.0 %
G =2.333 -1.0 - 1.0
G =4.000 -1.0 - 1.0
G =5.667 -1.0 - 1.0
214  NFHEG
2.14.1 RADA S
Table 2.53  fREBAFIHE
S RIZFIRR: FCLK=4E60MHz
Read: FCLK < 60 MHz
FCLK =4 MHz 20 MHz < FCLK = 60 MHz Tk
Parameter Symbol | Min Typ Max Min Typ Max Unit
%EEEHLHNPEC 100 |128-byte tp128 - 0.75 13.2 - 0.34 6.0 ms
8-KB trak - 49 176 - 22 80 ms
32-KB toaok - 194 704 - 88 320 ms
é@;iﬁﬁmePEc>1 0 |128-byte to108 - 0.91 15.8 - 0.41 7.2 ms
8-KB trgk - 60 212 - 27 9 ms
32-KB tpaoK - 234 848 - 106 384 ms
IRBRAYIE] 8-KB tesk - 78 216 - 43 120 ms
NPEC 1007% 32-KB tesok - 283 864 - 157 480 ms
1EBRAT ) 8-KB tes - 94 260 - 52 144 ms
NPEC>1007% 32-KB teax |- 341 |1040 |- 189|576  |ms
Reprogramming/erasure cycle*Note: | Npee 10000*1 |- - 10000*1 |- - Times
RIZEREIEEEIR tspp - - 264 - - 120 us
%Egﬁﬂﬁiﬂ:@ﬁﬁ,ﬁﬂ EIRE—ME | tsespy - - 216 - - 120 us
ERMER TERIRENEZ tsEsD2 - - 1.7 - - 1.7 ms
ERREIR
ngﬁ%*ﬁiﬁ"l:@ﬁﬁ,ﬁﬂfﬂﬂﬁiﬁ tseep - - 1.7 - - 1.7 ms
BHEE LS trp - - 32 - - 20 s
BUBRREERTIE2 torp 10%2, %3 |- - 10*2,%3 |- - Years
3023 |- - 3023 |- - [ Ta=+85°C
Note: BMREZRARRES MR, SEMREEREARANR (n=10000) B, SIS MRAITIRIER, Fl0, ZHxt

BKBIR YA EBIULAIT64R128F ERIZ, ARRRENREN, EFEZBEHFARITNN. B8, TEEFE—MIAZREEN

—RERR.  (BLEEE. )

Note 1.

Note 3.

REMREERIEMERENR DRI, RIEEERMIIRIME,

X
Note 2. RXFRIEIEECERHIITENRREZFFIENR/IME,
XMERZEMAITEENE RSN,
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« Suspension during programming
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« Suspension during erasure in suspend priority mode
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« Suspension during erasure in erasure priority mode
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/ \
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FSTATRO.FRDY

Erasure pulse

« Forced Stop

./
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\
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Forced Stop
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2. BREH

~RIZEEE 2
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IRAZRKP

>< Suspend
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HRMERN T IRIRIREER
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>< Suspend
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EEREXH

/T emm ]\

SRR AR THIRIRE

FCU command :>< Erase ><
FSTATRO.FRDY \

>< Suspend

tseen

FSTATR.FRDY
Figure 2.102
2.14.2 Data Flash Memory Characteristics

Table 2.54
Conditions: Program or erase: FCLK = 4 to 60 MHz

Read: FCLK < 60 MHz

Data flash memory characteristics (1 of 2)

Suspension and forced stop timing for flash memory programming and erasure

FCLK =4 MHz 20 MHz < FCLK < 60 MHz Test

Parameter Symbol Min Typ Max Min Typ Max Unit conditions
Programming time 4-byte topa - 0.36 3.8 - 0.16 1.7 ms

8-byte tops - 0.38 4.0 - 0.17 1.8

16-byte top1e - 0.42 4.5 - 0.19 2.0
Erasure time 64-byte tbEsa - 3.1 18 - 1.7 10 ms

128-byte tbE128 - 4.7 27 - 2.6 15

256-byte tbE2s6 - 8.9 50 - 4.9 28
Blank check time 4-byte tbeca - - 84 - - 30 us
Reprogramming/erasure cycle*' Nppec 1225000 - - 1225000 - - -
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Table 2.54 BUBIATEYFE(10f2)
ZMH: RIEIRFR: FCLK=4E60MHz

Read: FCLK < 60 MHz

FCLK =4 MHz 20 MHz < FCLK < 60 MHz Mk

Parameter Symbol Min Typ Max Min Typ Max Unit
YRIE AT 8] 4-byte topa - 0.36 3.8 - 0.16 1.7 ms

8-byte tpps - 0.38 4.0 - 0.17 1.8

16-byte top1e - 0.42 45 - 0.19 2.0
1RBRET{E] 64-byte toesa - 3.1 18 - 1.7 10 ms

128-byte tbE128 - 4.7 27 - 2.6 15

256-byte tbE2s6 - 8.9 50 - 4.9 28
THKRERE] 4-byte toeca - - 84 - - 30 us
Reprogramming/erasure cycle*? Nppec 1225000 - - 1225000 - - -
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Table 2.54

Conditions: Program or erase: FCLK = 4 to 60 MHz

Read: FCLK < 60 MHz

Data flash memory characteristics (2 of 2)

RA6M3 Group

2. BRE

k3

Table 2.54 BIBIATFF1E(2012)
1 HmIETIBFR: FCLK=4ZE60MHz
Read: FCLK < 60 MHz

FCLK =4 MHz 20 MHz £ FCLK < 60 MHz Test
Parameter Symbol Min Typ Max Min Typ Max Unit conditions
Suspend delay during | 4-byte tbspp - - 264 - - 120 us
programming 8-byte ; ; 264 |- ; 120
16-byte - - 264 - - 120
First suspend delay 64-byte tbseEsD1 - - 216 - - 120 ps
during erasure in 128-byte _ _ 216 _ _ 120
suspend priority mode y
256-byte - - 216 - - 120
Second suspend delay | 64-byte tpsesD2 - - 300 - - 300 us
during erasure in 128-bvte _ _ 390 _ _ 390
suspend priority mode y
256-byte - - 570 - - 570
Suspend delay during | 64-byte tbseeD - - 300 - - 300 us
erasing in erasure 128-byte _ _ 390 _ _ 390
priority mode y
256-byte - - 570 - - 570
Forced stop command trD - - 32 - - 20 us
Data hold time*3 torp 10*3.*4 |- - 10*3.*4 |- - Year
30%3.*4 - 30%3.*4 - Ta = +85°C
Note 1. The reprogram/erase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times (n = 125,000),
erasing can be performed n times for each block. For example, when 4-byte programming is performed 16 times for different
addresses in 64-byte blocks, and then the entire block is erased, the reprogram/erase cycle is counted as one. However,
programming the same address several times as one erasure is not enabled. (Overwriting is prohibited.)
Note 2.  This is the minimum number of times to guarantee all the characteristics after reprogramming. The guaranteed range is from 1
to the minimum value.
Note 3. This indicates the minimum value of the characteristic when reprogramming is performed within the specified range.
Note 4. This result is obtained from reliability testing.
2.15 Boundary Scan
Table 2.55 Boundary scan characteristics
Test
Parameter Symbol Min Typ Max Unit conditions
TCK clock cycle time trekeye 100 - - ns Figure 2.103
TCK clock high pulse width trekH 45 - - ns
TCK clock low pulse width trekL 45 - - ns
TCK clock rise time trekr - - 5 ns
TCK clock fall time treks - - 5 ns
TMS setup time trmss 20 - - ns Figure 2.104
TMS hold time trmsH 20 - - ns
TDI setup time trois 20 - - ns
TDI hold time tTDlH 20 - - ns
TDO data delay troob - - 40 ns
Boundary scan circuit startup time*? TgssTuP tRESWP - - - Figure 2.105

Note 1.

Boundary scan does not function until the power-on reset becomes negative.
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FCLK =4 MHz 20 MHz £ FCLK < 60 MHz ik
Parameter Symbol Min Typ Max Min Typ Max Unit
RIZEREIESEIR 4-byte tospp - - 264 - - 120 us
8-byte - - 264 - - 120
16-byte - - 264 - - 120
ERM RN TIER 64-byte tDSESD1 - - 216 - - 120 us
R E— PN IERe T
;ﬁ;'m% MERE sye - - 216 |- - 120
256-byte - - 216 - - 120
ERMERATIERE | 64-byte tosesp2 |- - 300 - - 300 ps
BB E —HERIER
eI SR = EE2HER 128-byte - - 390 |- - 390
256-byte - - 570 - - 570
R MR T 64-byt t - - 300 - - 300
PO ye PSEED He
128-byte - - 390 - - 390
256-byte - - 570 - - 570
EEFLLEa S tep - - 32 - - 20 ps
2&?%{%?% BT_I. [Eﬂ*3 tDRP 1 0*3'*4 - - 1 0*3‘*4 - - Year
30*3,*4 _ 30*3,*4 - Ta =+85°C
Note 1. EWFEZZRHREHESES NRNIBIRRIN, BEFMBRFZRAER IR (n=125000) B, AIURENMRBFITORIERR, Fl0, &
64F THIRANREMAUAITI6RAFTRIZ, AEEHFENRE, EFFRZEFRARITA1. BE, FTEBR—MuZREE
N—RER. (BLEES, )
Note 2. XREMFEEFRIEMERFENRIRE, RIEEERM BR/IVE,
Note 3. RXFRTEIEECERNITENRRETIFIENTIVE,
Note 4. X NMERZMATEMMHPREM,
215 AFRAE
Table 2.55 ARHEHE
it 5=
Parameter Symbol Min Typ Max Unit
TCKBY $4 /5 HARY /8] trekeye 100 - - ns Figure 2.103
TCKB?%*%%?;EPEE tTCKH 45 - - ns
TCKE SR TR S tTCKL 45 - - ns
TCKHTI%:PJ:H'ETij tTCKr - - 5 ns
TCKHT_T%:'J—FB%ETJWH tTCKf - - 5 ns
TMSIZ & B8] trmss 20 - - ns Figure 2.104
TMS{%*%ET_“E—J tTMSH 20 - - ns
TDIE_\_LET_“E—J tTDlS 20 - - ns
TDI{%?%ET”EJ tTDIH 20 - - ns
TDO%&'}EEJ\\& tTDOD - - 40 ns
J\Eﬁﬁﬁ‘i EEE%E EjJ Eq‘ fEﬂ*1 TBSSTUP tRESWP - - - Figure 2.105
Note 1. TELEBEMTHNABEZRE, BRPABETEER.
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RAG6M3 Group 2. Electrical Characteristics RABM3 Group 2. B
P tTCKcyc N| P tTCKcyc N|
trekn trekn
TCK / TCK /
treke
Figure 2.103  Boundary scan TCK timing Figure 2.103 AR HAKETCKEIIF
trvss trmsH trvss trmsH
[ [
T™MS >J; T™MS >%%
trois trom trois trom
S — -
TDI >J; TDI >%%
troop troon
TDO ; TDO ;
Figure 2.104  Boundary scan input/output timing Figure 2.104 AR AEWARELREF
VCC 1 VCC 1
RES RES
) tessTuP " Boundary scan " ) tessTup - BFRENIT -
(= treswp) execute (= tRESWP)
Figure 2105 Boundary scan circuit startup timing Figure 2105 AR AEBREEHNEF
2.16  Joint Test Action Group (JTAG) 216 EBX&MHITIHUTAG)
Table 2.56 JTAG Table 2.56 JTAG
Test it 5=
Parameter Symbol Min Typ Max Unit conditions Parameter Symbol Min Typ Max Unit
TCK clock cycle time trekeye 40 - - ns Figure 2.103 TCKBY $4 /5 HARY /8] trekeye 40 - - ns Figure 2.103
TCK clock high pulse width trckH 15 - - ns TCKBY = B B trekH 15 - - ns
TCK clock low pulse width trekL 15 - - ns TCKAY SR FE trekL 15 - - ns
TCK clock rise time trekr - - 5 ns TCKBY$9_E Ft B8] trekr - - 5 ns
TCK clock fall time trexs - - 5 ns TCKBY $ TP A /8] trexs - - 5 ns
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Table 2.56 JTAG
Test

Parameter Symbol Min Typ Max Unit conditions
TMS setup time trmss 8 - - ns Figure 2.104
TMS hold time trmsH 8 - - ns

TDI setup time trois 8 - - ns

TDI hold time troiH 8 - - ns

TDO data delay time troop - - 20 ns

P tTCKcyc |
trexn
TCK ) tTch —\—
«— trokr
treke

Figure 2106 JTAG TCK timing
trss trmsh
>
TMS *
trois tromH
TDI *
trpop
TDO
Figure 2.107  JTAG input/output timing
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Table 2.56
Mt &4

Parameter Symbol Min Typ Max Unit

TMSIZ & B8] trmss 8 - - ns Figure 2.104
TMS{%;%ET_”EH tTMSH 8 - - ns

TDIE_\‘_LET_HEJ tTDIS 8 - - ns

TDIT%;%ET_“EH tTDlH 8 - - ns

TDO%&*E;LEJ\E.E?WTJ tTDOD - - 20 ns

P tTCKcyc |
trekn
TCK y trekr —\—
«— trekr
trexL

Figure 2106 JTAG TCK timing
trss trmsh
T™MS
trois trom
TDI
troop
TDO
Figure 2.107  JTAG input/output timing
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2.17  Serial Wire Debug (SWD) 217  B1T4A(SWD)
Table 2.57 SWD Table 2.57 SWD
Test it 5=
Parameter Symbol Min Typ Max Unit conditions Parameter Symbol Min Typ Max Unit
SWCLK clock cycle time tsweKeye 40 - - ns Figure 2.108 SWCLKBY #4/E HARY 8] tswekoeye 40 - - ns Figure 2.108
SWCLK clock high pulse width tswekH 15 - - ns SWCLKBY h o EL 2 tswekH 15 - - ns
SWCLK clock low pulse width tSWCKL 15 - - ns SWCLKN%WE&%W'&TE tSWCKL 15 - - ns
SWCLK clock rise time tswekr - - 5 ns SWCLKAY S _EFHB 8] tswekr - - 5 ns
SWCLK clock fall time tSWCKf - - 5 ns SWCLKE‘I"E“P—FTS%EETIEH tSWCKf - - 5 ns
SWDIO setup time tswps 8 - - ns Figure 2.109 SWDIOi& &R 8] tswps 8 - - ns Figure 2.109
SWDIO hold time tSWDH 8 - - ns SWDIO{%?%BT_“EH tSWDH 8 - - ns
SWDIO data delay time tswob 2 - 28 ns SWDIO¥HEE R B 8] tswpb 2 - 28 ns
B tswekeye R B tswekeye R
tSWCKH tSWCKH
SWCLK 4/ l—\— SWCLK 4/ _—\—
tswekL tswekL
Figure 2108 SWD SWCLK timing Figure 2108 SWD SWCLK timing
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SWCLK / \ 7/—\—/—\— SeLK / \ / [—\—/—\—
tSWDS tSWDH tSWDS tstH
SWDIO SWDIO
(Input) (Input)
P tswop - P tswop -
SWDIO SWDIO
(Output) (Output)
P tswop - P tswop -
SWDIO SWDIO
(Output) (Output)
P tswop - P tswop -
SWDIO SWDIO
(Output) (Output)
Figure 2.109  SWD input/output timing Figure 2109  SWD input/output timing
2.18 Embedded Trace Macro Interface (ETM) 2.18 #HARBRERZRIZEOETM)
Table 2.58 ETM Table 2.58 ETM ) N
Conditions: High drive output is selected in the port drive capability bit in the PmnPFS register. £ TEPMNPFSE 7 a8V IR BhRE U IS EFE R IR o
Test Mt 14
Parameter Symbol Min Typ Max Unit conditions Parameter Symbol Min Typ Max Unit
TCLK clock cycle time treLKeye 333 - - ns Figure 2.110 TCLK B /E) HA B (&) treLKeye 333 - - ns Figure 2.110
TCLK clock high pulse width treLkH 13.6 - - ns TCLKEY iRk e treLkH 13.6 - - ns
TCLK clock low pulse width treLkL 13.6 - - ns TCLKBS $hERK A BT treLkL 13.6 - - ns
TCLK clock rise time treLkr - - 3 ns TCLKBY $h_E 7B 8] treikr - - 3 ns
TCLK clock fall time troLkr - - 3 ns TCLK B $ T [ B3 8] troLks - - 3 ns
TDATA[3:0] output setup time trrRDS 3.5 - - ns Figure 2.111 TDATA[3:0)% tH 2 37 BY 8] ttrDS 35 - - ns Figure 2.111
TDATA[3:0] output hold time tTRDH 25 - - ns TDATA[3:0]% tH R ¥ 8] tTRDH 25 - - ns
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P tTCLKcyc N P tTCLKt:yt: -
treLkuH treLku
TCLK ; trewks [—\— TCLK ; trewks l—\—
— trcike (— trcik
troike troike
Figure 2110 ETM TCLK timing Figure 2110 ETM TCLK timing
TCLK ZZ TCLK ZZ
—>
trros trroH trros trroH trros trroH trros trroH
TDATA[3:0] TDATA[3:0]
Figure 2.111  ETM output timing Figure 2.111 ETMiHEIF
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Appendix 1.Package Dimensions

For information on the latest version of the package dimensions or mountings, go to “Packages” on the Renesas
Electronics Corporation website.

JEITA Package Code RENESAS Code Previous Code MASS (TYP.)
P-LFBGA176-13x13-0.80 PLBG0176GE-A 176FHS-A 0.45¢g
GWs]A o WS[E
x4 E
! | <
[y [s] <
]
Reference Dimension in Millimeters
Symbol Min Nom Max
R 000000 0OO [] @ 130
P O000000HPOOOOO0OO - 13.0 -
N O000000HOOOO0O0C v 015
M O000000HOOOO0O0O00C ’
L 0000 O00O0 E w _ — 0.20
K 0000 0000 A 140
J 0000 O00O0 :
H 0000 o660 Aq 0.35 0.40 0.45
G 0000 0000
F | 0000 0000 le] | — | 080 | —
E | 0000 0000 b 0.45 0.50 0.55
D O000000OOOOOO0OO
c [eJeJoJoXoXoJeJoJoJeJoJoXeXoJo) X - | — 0.08
B O000000DOOOOO0O0 y 0.10
A O0000QO0OOOOOO0OC
Y1 — | T/ 0.2
12 3 4 5|6/7 8 9101112131415 R - R
9155 xw[s[A 8] — | ==
— | 090 | —
— | 090 | —
Figure 1.1 176-pin BGA
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PR EERT

MR1.8ER~T
BXRBEHMANHERTHEZEREE, FihRRenesas LAY 4"

BEF NI,
JEITABLEA RENESAS Code LUBTHI RS MASS (TYP.)
P-LFBGA176-13x13-0.80 PLBGO176GE-A 176FHS-A 0.45g
EMED o mEE
x4 E
| <
=y [s] <
[¢]
- B R R ORT
eference
Symbol Min Nom Max
R [eJeXe} [eJeJoXeJoXoXoXoXoXo] @ @ 130
P (0J©) O00POOOOOOO — 13.0 —
N | 0000000000000 00 y 015
M O00000O0OOOOOOOG ’
L O00O0O O0O00O E w —_ —_ 0.20
K 0000 O0O00O A 1.40
J Q000 O0O00O :
H 10060 cyeacae) Aq 035 | 040 | 045
G 0000 O0O00O
F | 0000 0000 le] | — | 080 | —
E | OOOO 0000 b 0.45 0.50 0.55
D O000000OOOOOOOO
c O00000O0OOOOOOOO X - - 0.08
B O00000O0POOOOOOO y 0.10
A O0000QO0POOOOOOG
¥1 — 0.2
12 3 4 51(6/7 8 9 10111213 14 15 - JR— -
2b(5Toxmls[A 8]
— | 090 | —
— | 090 | —
Figure 1.1 176-pin BGA
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JEITA Package Code

| RENESAS Code |

Previous Code

[ MASS[Typ.] |

P-LFQFP176-24x24-0.50

| PLQP0176KB-A |176P6Q-A/FP-176E/FP-176EV| 1.8 |

b1

L2}
c

Terminal

wawmililillialatatati

cross section

(T[FF)““ 14

Detail F

1. DIMENSIONS "#1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "+3" DOES NOT
INCLUDE TRIM OFFSET.

Dimension in Milli
Symeel | Min_| Nom | Max
D [23.9]24.0 | 24.1
E 1239240241
A, | — [ 14 ] —
Hp | 25.8 | 26.0 | 26.2
He | 25.8 | 26.0 | 26.2
A — | — |17
A, |0.05| 0.1 |0.15
b, [0.15]0.20 | 0.25
by — | 018 | —
c 0.09 [0.145| 0.20
C1 0.125
0 0° | — 8°
e | — |05 | —
X — | — 1 0.08
y — | — | 0.10
Zp | — | 125 —
Zg | — | 125 | —
L 0.35| 0.5 | 0.65
L | — 10| —

Figure 1.2

176-pin LQFP

O {STox @[] 8]

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-TFLGA145-7x7-050 | PTLGO145KA-A | 145F0G | o1g |
ob
Pw

F[s]]
o

Index mark
(Laser mark)

Slox @[s]AB]

I « X z zZ
(@]
(@]
(@]
(@]

0000
0000
F 0000
E (o) 0000
0| 0000000000000
c| 0000000000000
8| 0000000000000
A ooooooq@oooooa«*
E 123A56‘78910H|2|3 *
>{s]

Dimension in Millimeters

Symbol

Min | Nom | Max

D — | 70 | —
E — | 70 | —
v — | — | 0.15
w — | — | 0.20
A — | — | 1.05
e | — | 05 | —
b 0.21 | 0.25 | 0.29
b, 0.29 | 0.34 | 0.39
X — | — | 0.08
y | — | — |oo08
Zy | — | 05 | —
Ze | — | 05 | —

Figure 1.3

145-pin LGA
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PR EERT

JEITABLEE RS

| RENESAS Code |

LA A9 FES

[ MASS[Typ.] |

P-LFQFP176-24x24-0.50

| PLQP0176KB-A [176P6Q-A/FP-176E/FP-176EV|  1.8g

b1

2}
c

HFEE

%[rr)m

NOTE)
TR 17F02"
AEERAER,
2RT3F

L1

Detail F

BIEED RS,

leems | LEEKARMORT
Min | Nom | Max
D [23.924.0 | 24.1
E [23.9]24.024.1
A | — 14—
Hp | 25.8 | 26.0 | 26.2
He [ 25.8]26.0] 262
Al —]—1]17
A, [0.05]| 01 |0.15
b, [0.15[0.20]0.25

by, | — o8] —
¢ ]0.09]0.145] 0.20
c 0.125

6 | 00| — | &

e | — |05 —
x | — | — |0.08
y |— | — |0.10
Zo| — [125] —
Ze | — [125] —
L [035] 05 |065
L | — 10 —

Figure 1.2

176-pin LQFP

(Laser mark)

JETABEED [ RENESAS Code |  Lipifgftss [ MASS[Typ] |
P-TFLGA145-7x7-0.50 | PTLGO145KA-A | 145F0G | 0.1g |
=
D ®_5ox @[s]a8]
B Zp [
<P ‘ T T*‘
‘ N 000%00@00000@7@
| Ml OO 000000006
L O00000O0O0O0O0O00
‘ k| 0000000000000
| 11 0000 0000
H| O000 0000
B -— - T 16066 - 000 0
FIOOOO 0000
S NeleXeo)e) 0000
! »| 0000000000000
‘ | 0000000000000
8 0000000000000
; A OOOOODQ@OOOOOB*&
T ] T
x4 E 1.2 3 4 5 6 7 8 9 10 11 12 13 *
E F3|HRid

sege UEKHSMHORYT
Min | Nom | Max

D — | 70 | —
E — | 70 | —
v — | — | 0.15
w — | — | 0.20
A — | — | 1.05
e | — | 05 | —
b 021 | 0.25 | 0.29
b, 0.29 | 0.34 | 0.39
X — | — | 0.08
y | — | — |oo08
Zy | — | 05 | —
Ze | — | 05 | —

Figure 1.3

145-pin LGA

RO1DS0358EJ0110 Rev.1.10

Dec 25, 2020

RENESAS

8810901, #1163



RA6M3 Group Appendix 1. Package Dimensions
JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP144-20x20-0.50 PLQPO0144KA-B — 1.2
Hp Unit: mm
*1 D
108 73
ARRRRRRARRARAARAAAAARAAARAAARAARAAE
109 =5 F=72
144 = =ll=l37
HHHh\gHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
1 36 NOTE 4
Index area NOTE)
NOTE 3 1. DIMENSIONS “*1” AND “*2” DO NOT INCLUDE MOLD FLASH.
2. DIMENSION “*3” DOES NOT INCLUDE TRIM OFFSET.
3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
F LOCATED WITHIN THE HATCHED AREA.
4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
I T\
i Reference | Dimensions in millimeters
*3 Symbol Mi N M
le] Ay[s] bp in om ax
y D | 199 200 | 20.1
E 19.9 | 20.0 | 201
A2 — | 14| —
Hp 218 | 220 | 222
He 218 | 220 | 222
© A — | — | 17
< < S Ar | 005| — | o015
| ——Xq\c iE - bp | 017 | 0.20 | 0.27
- 77 ] 0.09 — 0.20
<
L 0 0° 3.5° 8°
P
L1 le] — 0.5 —
) X — — 0.08
Detail F
y — | — ] o010
L, |045| 06 | 075
L1 — 1.0 —
© 2016 Renesas Electronics Corporation. All rights reserved.
Figure 1.4 144-pin LQFP
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JEITABEHED RENESAS Code RIS T MASS (Typ) [g]
P-LFQFP144-20x20-0.50 PLQPO0144KA-B — 1.2
Hp Unit: mm
108 73
ARRRRRRARRARAAARAAAAARAAARAARAAARARE
109 =5 F=72
144 = =ll=l37
i HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAT
! N 36 NNOTRL ) R R R EERR. QRTITRENBEE, 3PN
EIFSIE MR R EET SERBHAR, EBURMFHEKERN, 4185840
BB RETRN, RITEREHRR,
F
[ [ 1\
. szpne | RTUZEBXRANEM
g *3bp Min | Nom | Max
A y[S] D 19.9 | 20.0 | 20.1
E 19.9 | 20.0 | 20.1
Az — | 14| —
Hp | 21.8 | 22.0 | 22.2
He | 21.8 | 22.0 | 22.2
© A — | — | 17
o 3
< & f\zj Ay | 005| — | 015
| a = by | 017 | 020 | 0.27
- c 009 | — | 020
<
L 6 0° | 35° | 8
P
L1 le] — 0.5 —
, X — | — ] o008
Detail F
y — | — |o10
lp | 045 | 06 | 0.75
L1 — | 10| —
©20163HF=BF AR MFIE.
Figure 1.4 144-pin LQFP
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RA6M3 Group Appendix 1. Package Dimensions
JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP100-14x14-0.50 PLQP0100KB-B — 0.6
Hp Unit: mm
*1 D
75 51
AARRAAAAAAAAARAAAAAAAAAAR
76 o = 50
[=<m= -}
[=<m= -}
[=<m= -}
[=<m= -}
=== e
(=== -
] o §
[=<m= -}
[=<m= -}
[=<m= -}
E::: :I:IE wl £
(== - N
(== =] *
= =
= =
= =
= =
== =5
= o |
] o |
< =
26
A
k Index area 2 NOTE 4 NOTE)
NOTE 3 E 1. DIMENSIONS “*1” AND “*2” DO NOT INCLUDE MOLD FLASH.
2. DIMENSION “*3” DOES NOT INCLUDE TRIM OFFSET.
3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
i T\ LOCATED WITHIN THE HATCHED AREA.
4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
J\
Reference | Dimensions in millimeters
- D y[s] *3 bp Symbel | i | Nom | Max
| @) D | 139 | 14.0 | 141
E 13.9 | 14.0 | 141
A2 — 1.4 —
Hp 15.8 | 16.0 | 16.2
( He 15.8 | 16.0 | 16.2
< 2 i § A — | — |17
AT A | 005 | — | 015
* 7 N bp | 0.15 | 0.20 | 0.27
< ¢ |009| — |o020
L"" 0 0° | 35° | 8°
’
Detail F (6] — | 05 0_08
X — — .
y — | — | o008
Lp 0.45 0.6 | 0.75
L1 — 1.0 —
© 2015 Renesas Electronics Corporation. All rights reserved.
Figure 1.5 100-pin LQFP
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JEITAB 313 RENESAS Code IVEn]: sk o} MASS (Typ) [g]
P-LFQFP100-14x14-0.50 PLQP0100KB-B — 0.6
Hp Unit: mm
*1D
75 51
AAAARAAAAAARARRAAAAAAAAAR 2
]
76 = /= 50 I
] i 1 e § =
[== o =
=== - § =-
= -}
= -} =
(== - N D
] - ) *
= =
= =
= =
= =
== =5
o o |
] o |
100212: 322
26 i
A I
HHHH&EHHHHHHHHHHHHHHHHHHH N 1 N
1 25 NOTE 4 : 1 HE g - g p
R5IX ) 1LRI 1 R EIEED, 2RI 3T EIEHARB, 3PINT
— MRS | RER B AR, BRI FREXKER. 45/
NOTE 3 F B RAAN, RTAESEMAR.
il N
AN
szpe | RIUBKASM
& D y[s] *pr Min | Nom | Max
o< @ D | 139 ] 140 | 141
E | 139 | 14.0 | 14.1
A2 — | 14| —
Hp | 15.8 | 16.0 | 16.2
( He | 158 | 16.0 | 16.2
< & . & A | — | — 7
L A A1 005 | — | 015
*77° bp | 0.15 | 0.20 | 0.27
< ¢ |009| — |020
L"" 0 0° | 35° | 8
1
Detail F [el — 0.5 0_08
X —_— — .
y — | — | o008
lLp | 045 | 06 | 075
L1 — | 10 | —
©2015HFERTF AT, MG,
Figure 1.5 100-pin LQFP
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All text, graphics, photographs, trademarks, logos, artwork and computer code, collectively known as content, contained in
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trademark laws, and other intellectual property rights and unfair competition laws. Except as expressly provided herein, no
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Magic Packet™ is a trademark of Advanced Micro Devices, Inc.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products
The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage

notes on the products covered by this document, refer to the relevant sections of the document as well as any technical updates that have
been issued for the products.

1.

Precaution against Electrostatic Discharge (ESD)

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor devices must not be
touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.

Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the
level at which resetting is specified.

Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal elements.
Follow the guideline for input signal during power-off state as described in your product documentation.

Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal
become possible.

Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal produced
with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.

Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V,_(Max.)
and V| (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the input level
is fixed, and also in the transition period when the input level passes through the area between V, (Max.) and V| (Min.).

Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these
addresses as the correct operation of the LSl is not guaranteed.

Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-
evaluation test for the given product.
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Notice

1.

13.
14.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas

Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.

. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is

prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or

transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

(Rev.5.0-1 October 2020)

Contact Information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.
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