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ENESANS

RA6M1 Group

Datasheet

Leading performance 120-MHz Arm® Cortex®-M4 core, 512-KB code flash memory, 256-KB SRAM, Capacitive
Touch Sensing Unit, 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 512-KB code flash memory (40 MHz zero wait states)
o 8-KB data flash memory (125,000 erase/write cycles)
e 256-KB SRAM

Flash Cache (FCACHE)

Memory Protection Units (MPU)

Memory Mirror Function (MMF)

e 128-bit unique ID

m Connectivity

e USB 2.0 Full-Speed (USBFS) module
- On-chip transceiver
Serial Communications Interface (SCI) with FIFO x 7
Serial Peripheral Interface (SPI) x 2
I12C bus interface (IIC) x 2
CAN module (CAN) x 2
Serial Sound Interface Enhanced (SSIE)
SD/MMC Host Interface (SDHI) x 2
Quad Serial Peripheral Interface (QSPI)
IrDA interface
Sampling Rate Converter (SRC)
External address space
- 8-bit bus space

= 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
e General PWM Timer 32-bit Enhanced High Resolution
(GPT32EH) x 4
e General PWM Timer 32-bit Enhanced (GPT32E) x 4
o General PWM Timer 32-bit (GPT32) x 5
o Asynchronous General-Purpose Timer (AGT) x 2
e Watchdog Timer (WDT)

m Safety

Error Code Correction (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 AESI128/192/256

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 Capacitive Touch Sensing Unit (CTSU)

m Multiple Clock Sources

e Main clock oscillator (MOSC) (8 to 24 MHz)

e Sub-clock oscillator (SOSC) (32.768 kHz)

e High-speed on-chip oscillator (HOCO) (16/18/20 MHz)
Middle-speed on-chip oscillator (MOCO) (8 MHz)
Low-speed on-chip oscillator (LOCO) (32.768 kHz)
IWDT-dedicated on-chip oscillator (15 kHz)

Clock trim function for HOCO/MOCO/LOCO
e Clock out support

m General-Purpose 1/0 Ports
e Up to 76 input/output pins
- Up to 9 CMOS input
- Up to 67 CMOS input/output
- Up to 14 input/output 5 V tolerant
- Up to 13 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
- 100-pin LGA (7 mm X 7 mm, 0.65 mm pitch)
e Ta=-40°C to +105°C
- 100-pin LQFP (14 mm x 14 mm, 0.5 mm pitch)
- 64-pin LQFP (10 mm x 10 mm, 0.5 mm pitch)
- 64-pin QFN (8 mm X 8 mm, 0.4 mm pitch)
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MCUSEM 7 Z 12 FIMAEMETFAMOS I HIFRBR32UAEZR, XERZEZ-HBRANREING, DE#HIZIT
A BRMENETFalNER T mt o

ZAVIPHIMCUB B —MEITHMERSE120MHZY &S 4 BEArmCortex®-M4RZ, BB LT

The MCU integrates multiple series of software- and pin-compatible Arm®-based 32-bit cores that share a common 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 512-KB code flash memory e 512-KBfUESAITF

e 256-KB SRAM e 256-KB SRAM

e Capacitive Touch Sensing Unit (CTSU) o BAEIARITRN EIT(CTSU)

e USBFS e USBFS

e SD/MMC Host Interface e SDMMCEHEA

e Quad Serial Peripheral Interface (QSPI) o MEKERITIMEIZO(QSPY

e Security and safety features o TEMLL2INEE

e 12-bit A/D Converter (ADC12) e 12-bit A/D Converter (ADC12)
e 12-bit D/A Converter (DAC12) e 12-bit D/A Converter (DAC12)

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.
o SysTick timer:
- Driven by SYSTICCLK (LOCO) or ICLK.

Table 1.2 Memory

Feature

Functional description

Code flash memory

512-KB code flash memory. See section 50, Flash Memory in User’s Manual.

Data flash memory

8-KB data flash memory. See section 50, 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. Your 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 of SRAMO provides error correction capability using ECC. Parity check is performed for
other areas. See section 48, SRAM in User’s Manual.

Standby SRAM On-chip SRAM that can retain data in Deep Software Standby mode. See section 49, Standby

SRAM in User’s Manual.
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Table 1.3 System (1 of 2)

Feature

Functional description

Operating modes

Two operating modes:

o Single-chip mode

e SCI or USB boot mode.

See section 3, Operating Modes in User’s Manual.

Resets

14 resets:

e RES pin reset

e Power-on reset

* Voltage monitor 0 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

e 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.

Clocks

e Main clock oscillator (MOSC)

e Sub-clock oscillator (SOSC)

o 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 IDWT-dedicated on-chip oscillator

e Clock out support.

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

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.

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 in User’s Manual.

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.

Low power modes

Power consumption can be reduced in multiple ways, such as by setting clock dividers,
controlling EBCLK 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.

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.
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Table 1.3 System (2 of 2)

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 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. The IWDT provides functionality 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, or 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)
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 13 channels. PWM waveforms can be
generated by controlling the up-counter, down-counter, or 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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1. Overview

Table 1.7 Timers (2 of 2)

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 section 30, Serial Communications Interface (SCl)be configured

independently using an on-chip baud rate generator. See in User’s Manual.

IrDA Interface (IrDA)

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 31,
IrDA Interface in User’s Manual.

12C bus interface (IIC)

The 2-channel I2C bus interface (IIC) conforms with and provides a subset of the NXP 12C
(Inter-Integrated Circuit) bus interface functions. See section 32, I12C Bus Interface (lIC) 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 34, 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 (Inter-Integrated Sound) 2ch, 4ch, 6¢ch, 8ch, Word
Select (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 37, 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 35, 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 33, Controller Area Network (CAN) Module in User’s Manual.

USB 2.0 Full-Speed Module (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 the
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 29, USB 2.0 Full-Speed Module
(USBFS) in User’s Manual.
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Table 1.7 itEEE 29 Pr29)

Feature

IhHEREA
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IrDA Interface (IrDA)
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IS IRBT PSR, HAEAMBEEIZEURES. RiXEess R esinlT, MUBN S A, SSIETE
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QuadserialPeripherallnterface(QSPl) @ — iz 281z H2%, AT &EEST
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Table 1.8 Communication interfaces (2 of 2)

Feature

Functional description

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 and 4-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 39, 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 11 analog input channels are selectable. In unit 1, up to eight 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 42, 12-Bit A/D Converter (ADC12) in User’s Manual.

12-bit D/A Converter (DAC12)

A 12-bit D/A Converter (DAC12) converts data and includes an output amplifier. See section
43, 12-Bit D/A Converter (DAC12) in User’s Manual.

Temperature Sensor (TSN)

The on-chip Temperature Sensor (TSN) can determine and monitor 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 44, 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 45, High-
Speed Analog Comparator (ACMPHS) in User’s Manual.

Table 1.10

Human machine interfaces

Feature

Functional description

Capacitive Touch Sensing Unit
(CTSU)

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 46, Capacitive Touch Sensing
Unit (CTSU) in User’s Manual.

Table 1.11

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 36, Cyclic Redundancy Check (CRC) Calculator in User’s Manual.

Data Operation Circuit (DOC)

The Data Operation Circuit (DOC) compares, adds, and subtracts 16-bit data. See section 47,
Data Operation Circuit (DOC) in User’s Manual.

R01DS0356EJ0100 Rev.1.00
Oct 8, 2019

RENESAS

Page 7 of 92

Table 1.8 BEEO Q90F929)
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Table 1.9 Analog
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Table 1.11 Data processing (2 of 2) Table 1.11 BIERIE (222)
Feature Functional description Feature IhgEEA
Sampling Rate Converter (SRC) The Sampling Rate Converter (SRC) converts the sampling rate of data produced by various SRR IZ(SRO) RIFRILIRA (SROFIMEMEIMRITE NWMA. MP3FIAAC) F=ERHIRMIRER, 1
audio decoders, such as the WMA, MP3, and AAC. Both 16-bit stereo and monaural data are 6l AEMBFEHIE, EEAAR FMTRIE38T, RIEFREIRI(SRO),
supported.

See section 38, Sampling Rate Converter (SRC) in User’s Manual.

Table 1.12 Security Table 1.12 Security
Feature Functional description Feature IhgEEA
Secure Crypto Engine 7 (SCE7) o Security algorithms: REME5|%7(SCE?) e Security algorithms:
- Symmetric algorithms: AES, 3DES, and ARC4 SHFRE A AES. 3DESHIARCAIEIIFREA: RSA
- Asymmetric algorithms: RSA, DSA, and ECC. . DSAFMIECC, Hfth=Z#5Thee:
e Other support features:
- TRNG (True Random Number Generator) TRNG (ERENEERLER) PAFBEERM: SHAT. SHA224. SHA256. G
- Hash-value generation: SHA1, SHA224, SHA256, GHASH, and MD5 HASHFIMD51281uME—IDo
- 128-bit unique ID.
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.
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Memory

512 KB code flash

8 KB data flash

256 KB SRAM

8 KB Standby
SRAM

DMA

DTC

DMAC x 8

Bus Arm Cortex-M4 System
External | DSP | | FPU | | POR/LVD | Clocks
csc MOSC/SOSC
] —
(H/M/L) OCO
| MPU | | NVIC |
| Mode control | PLL |
| System timer |
| Power control | | CAC |
| Test and DBG interface |
| ICU | Battery backup
| KINT | | Register write

protection

Timers Communication interfaces Human machine interfaces
GPT32EH x 4
GPT32E x 4 DA 1
GPT32x5
| 1IC x 2 | | SDHI x 2 |
| SPI x 2 | | CAN x 2 |
| SSIE | | USBFS |
RTC
Event link Data processing Analog
ELC CRC | | SRC | | ADC2 win | | TSN |
Security DOC | DAC12 | | ACMPHS x 6 |
SCE7
Figure 1.1 Block diagram
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GPT32EH x 4
GPT32E x 4
GPT32x5

AGT x 2

RTC
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®iflEd

SCI x 7

IrDA x 1

QSPI

| IIC x 2 ||

SDHI x 2 |

| SPI x 2 ||

CAN x 2 |

| SSIE
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ANRE
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SCE7

!

| DAC12 | | ACMPHS x 6 |
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1.3 Part Numbering 1.3 SHES

Figure 1.2 shows the product part number information, including memory capacity and package type. Table 1.13 shows a 12BRTE@BGSER, BENGFEIEMNHEXE, RKI1I13BRT=EIIR,.

list of products.

L Production identification code L HIR5E

Packaging, Terminal material (Pb-free) B, ImFME (EHB) #AA TR

#AA: Tray/Sn (Tin) only Sn ($8) #AC: | HAM

#AC: Tray/others

Package type BELR

FP: LQFP 100 pins FP: LQFP100%tFM

FM: LQFP 64 pins : LQFP§4%+LJ: L

LJ: LGA 100 pins GA100%fNB: QFN

NB: QFN 64 pins 64%f

Quality Grade BREER

Operating temperature TERE2: -40°CES8

2:-40Ct085C 5°C3: —40°CE105°C

3:-40'Cto 105°C

Code flash memory size REBRZAN

D: 512 KB D: 512 KB

Feature set ek

Group number H=

Series name RYIBF

RA family HRBET %4

Flash memory iNTF

Renesas microcontroller Renesas microcontroller
Figure 1.2 Part numbering scheme Figure 1.2 FHESHER
Table 1.13 Product list Table 1.13 il

Operating TIERE
Product part number Orderable part number Package code Code flash | Data flash | SRAM | temperature Eaits AIiTHER S |ERD KIBiNTE ¥iBNTE | SRAM
R7FA6M1AD2CLJ R7FA6M1AD2CLJ#ACO PTLGO100JA-A 512 KB 8 KB 256 KB | -40 to +85°C R7FA6M1AD2CLJ R7FA6M1AD2CLJ#ACO PTLGO0100JA-A 512 KB 8 KB 256 KB | -40 to +85°C
R7FA6M1AD3CFP R7FA6M1AD3CFP#AAQ PLQP0100KB-B -40 to +105°C R7FA6M1AD3CFP R7FA6M1AD3CFP#AAQ PLQP0100KB-B -40 to +105°C
R7FA6M1AD3CFM R7FA6M1AD3CFM#AAQ PLQP0064KB-C -40 to +105°C R7FA6M1AD3CFM R7FA6M1AD3CFM#AAQ PLQP0064KB-C -40 to +105°C
R7FA6M1AD3CNB R7FA6M1AD3CNB#ACO PWQNOO064LA-A -40 to +105°C R7FA6M1AD3CNB R7FA6M1AD3CNB#ACO PWQNOO064LA-A -40 to +105°C
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1.4 Function Comparison
Table 1.14 Functional comparison
Part numbers
Function R7FA6M1AD2CLJ R7FA6M1AD3CFP R7FA6M1AD3CFM R7FA6M1AD3CNB
Pin count 100 100 64 64
Package LGA LQFP LQFP QFN
Code flash memory 512 KB
Data flash memory 8 KB
SRAM 256 KB
Parity 224 KB
ECC 32 KB
Standby SRAM 8 KB
System CPU clock 120 MHz
Backup 512B
registers
ICU Yes
KINT 8
Event link ELC Yes
DMA DTC Yes
DMAC 8
BUS External bus 8-bit bus No
Timers GPT32EH 4
GPT32E 3
GPT32 4
AGT 2
RTC Yes
WDT/IWDT Yes
Communication | SCI 7
IIc 2
SPI 2
SSIE 1 | No
QSPI 1
SDHI 2 | No
CAN 2
USBFS Yes
Analog ADC12 19 | 10
DAC12
ACMPHS
TSN Yes
HMI CTSU 12 7
Data processing | CRC Yes
DOC Yes
SRC Yes
Security SCE7
R01DS0356EJ0100 Rev.1.00 ;{EN ESNS Page 11 of 92
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1.4  IheELEER
Table 1.14  IhEELEE
=4S
Function R7FA6M1AD2CLJ R7FA6M1AD3CFP R7FA6M1AD3CFM R7FA6M1AD3CNB
K 100 100 64 64
Package LGA LQFP LQFP QFN
REBINTF 512 KB
BIRINE 8 KB
SRAM 256 KB
Parity 224 KB
ECC 32 KB
Standby SRAM 8 KB
System LR 120 MHz
EHINE 512B
Fa8
ICU Yes
KINT 8
JETHERE ELC Yes
DMA DTC Yes
DMAC 8
BUS SMERR L 8-bit bus No
Timers GPT32EH 4
GPT32E 4 3
GPT32 5 4
AGT 2
RTC Yes
WDT/IWDT Yes
Communication | SCI 7
|[e} 2
SPI 2
SSIE 1 | No
QSPI 1
SDHI 2 | No
CAN 2
USBFS Yes
Analog ADC12 19 | 10
DAC12
ACMPHS
TSN Yes
HMI CTSU 12 7
IR IR CRC Yes
DOC Yes
SRC Yes
Security SCE7
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1.5 Pin Functions

RA6M1 Group

1. Overview

Table 1.15 Pin functions (1 of 4)
Function Signal /10 Description
Power supply VCC Input Power 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 this pin to the system power supply. Connect it to
VSS by a 0.1-uF capacitor. Place the capacitor close to the pin.
VCLO Input Connect this pin to VSS through a 0.1-yF smoothing capacitor used to
VCL Input stabilize the internal power supply. Place the capacitor close to the pin.
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
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 IRQ13 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 I/0 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
WRO Output Strobe signal indicating that writing to the external bus interface space is in
progress, 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, Cs1, Output Select signals for CS areas, active-low
CS4 to CS7
AO00 to A12 Output Address bus
D00 to DO7 110 Data bus
A00/D00 to A07/D07 | 1/0 Address/data multiplexed bus
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1.5 5IiThEE

Table 1.15  SIH#IThEE(10f4)
Function Signal /10 Description
BBIR VCC Input BIRS |, XRAES MERMNERESRNIRFER, HATIEEPORLVD
BIRBIE, IS DRI RSAER, BU— 101 FREBIEEEIVSS, B
BAEFASIHKE.
VCLO Input BI— 1 RATFRENEBERNCIUFEEBR RS HIEERIVSS, ¥
VOL Input BAREASIMKE,
VSS Input BHSIH, ERINRFABIROV),
VBATT Input EREIRSIH
Clock XTAL Output SRIFNIEIRERAVS I, SMERBYERE S eI LUET AN
EXTAL Input EXTAL pin.
XCIN Input SRR B E S, TEXCOUTHIXCINZ BlIERE—1 R IR
XCOUT Output °
EBCLK Output FI5MEB % & e L M BB S R B
CLKOUT Output B g a5 | D
BERIES MD Input ATREREREINSIH, EMEMKSERIIREEERE, 75
BRI ERNES BT,
RYGIEH| RES Input EfESHASIH, HiZESTMRY, MCURANERS.
CAC CACREF Input MESEBFmNAS|
Interrupt NMI Input o] Rk P ETE KRS | B
IRQO to IRQ13 Input A Bk P T IE R S B
KINT KROO to KRO7 Input B IR R R BTN 5 | BN TR BT L= 3R i
On-chip emulator | TMS /0 R L{AERFBORTESIM
TDI Input
TCK Input
TDO Output
TCLK Output %5 | fiia 5 BR ER U [E] 45 AU BY £
TDATAO to TDATA3 | Output ERERERIELA
SWDIO 110 BTSRRI 5 R
SWCLK Input BITLBI RS
SWO Output BITLIT S H S
%‘%B%éﬂﬁ RD Output IBREEMIIMBRLEOTEIRNIERES, BBEFER
WRO Output BREEENIMPELEOTENEEES, RBFEX
ALE Output TEMUEEIES A SRR SiEES
WAIT Input RAFiHRSME= BN FFIERESHRANSIH, EBEFEER
CS0, CSt, Output CSXFMIXEES, KBFEEX
CS4 to CS7
A00 to A12 Output b2 i Y5
D00 to D07 110 HESL
A00/D00 to A07/D07 | 1/O Address/data multiplexed bus
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Table 1.15  Pin functions (2 of 4) Table 1.15 S|RIThEE(20f4)
Function Signal 110 Description Function Signal 110 Description
GPT GTETRGA, Input External trigger input pins GPT GTETRGA, Input SMEBfR R RIS | B
GTETRGB, GTETRGB,
GTETRGC, GTETRGC,
GTETRGD GTETRGD
GTIOCOA to I/0 Input capture, output compare, or PWM output pins GTIOCOA to 1’0 WMAMEIE. B REPWMEEI L 5|5
GTIOC12A, GTIOC12A,
GTIOCOB to GTIOCOB to
GTIOC12B GTIOC12B
GTIU Input Hall sensor input pin U GTIU Input EREREBWAGIRHU
GTIV Input Hall sensor input pin V GTIV Input RYREIRE 2 IDNGT 1Y
GTIW Input Hall sensor input pin W GTIW Input EIRERSEMAG W
GTOUUP Output 3-phase PWM output for BLDC motor control (positive U phase) GTOUUP Output FFBLDCEHIEFIFIEPWMEEE (IEUE)
GTOULO Output 3-phase PWM output for BLDC motor control (negative U phase) GTOULO Output FFBLDCEBHIEHIFIEPWMEEE (F1UME)
GTOVUP Output 3-phase PWM output for BLDC motor control (positive V phase) GTOVUP Output FBFBLDCEHIEFIFIEPWMEEE (IEVIE)
GTOVLO Output 3-phase PWM output for BLDC motor control (negative V phase) GTOVLO Output FFBLDCEHIEFIRIEPWMEEE (F1ViE)
GTOWUP Output 3-phase PWM output for BLDC motor control (positive W phase) GTOWUP Output FAFBLDCEBHIEHIFIEPWMEEE (IEWAE)
GTOWLO Output 3-phase PWM output for BLDC motor control (negative W phase) GTOWLO Output FBFBLDCEHZEFIFIEPWMEEE (FaWAE)
AGT AGTEEO, AGTEE1 Input External event input enable signals AGT AGTEEO, AGTEE1 Input SNERE NGRS S
AGTIOO0, AGTIO1 I/0 External event input and pulse output pins AGTIOO0, AGTIO1 I/0 SMER B RS N A B L 5 | B
AGTOO0, AGTO1 Output Pulse output pins AGTOO0, AGTO1 Output BXoHEaI 5 | R
AGTOAO, AGTOA1 | Output Output compare match A output pins AGTOAO, AGTOA1 | Output i EL R UL EC AR L 5 | B
AGTOBO, AGTOB1 | Output Output compare match B output pins AGTOBO, AGTOB1 | Output i LR U AR B H 5 | B
RTC RTCOUT Output Output pin for 1-Hz or 64-Hz clock RTC RTCOUT Output BT 1HzZ 64HZBY A9 %8 H 5| B
RTCICO to RTCIC2 | Input Time capture event input pins RTCICO to RTCIC2 | Input B BRSNS |
SCl SCKO to SCK4, I/0 Input/output pins for the clock (clock synchronous mode) SCl SCKO to SCK4, I/0 PP NI LS (RS hEI PR ()
SCKS8, SCK9 SCKS8, SCK9
RXDO to RXD4, Input Input pins for received data (asynchronous mode/clock synchronous mode) RXDO to RXD4, Input BRI S I (RPERANHELSER)
RXD8, RXD9 RXD8, RXD9
TXDO to TXD4, Output Output pins for transmitted data (asynchronous mode/clock synchronous TXDO to TXD4, Output FEBIENRHSH (BPRANHETER)
TXD8, TXD9 mode) TXD8, TXD9
CTS0_RTSO to I/0 Input/output pins for controlling the start of transmission and reception CTS0_RTSO to I/0 WMANRLES AT TR AXHEENFE (BREEANSRSIER) ,
CTS4_RTS4, (asynchronous mode/clock synchronous mode), active-low CTS4_RTS4, REBEFEER
CTS8_RTSS, CTS8_RTSS,
CTS9_RTS9 CTS9_RTS9
SCLO to SCL4, I/0 Input/output pins for the IIC clock (simple 1IC mode) SCLO to SCL4, 110 NCAYEHAVIR NG S 1B (T8 SRICKER)
SCLS8, SCL9 SCLS, SCL9
SDAO to SDA4, I/0 Input/output pins for the 1IC data (simple IIC mode) SDAO to SDA4, I/0 ICHIRAIMAN IS (BRICER)
SDAS8, SDA9 SDAS8, SDA9
SCKO to SCK4, I/0 Input/output pins for the clock (simple SPI mode) SCKO to SCK4, 110 BYEPIINGR LS (52 SPIES)
SCKS8, SCK9 SCKS8, SCK9
MISOO to MISO4, I/0 Input/output pins for slave transmission of data (simple SPI mode) MISOO to MISO4, 1’0 BFMNEREIENmARES I (FRSPHER)
MISO8, MISO9 MISO8, MISO9
MOSIO to MOSI4, I/0 Input/output pins for master transmission of data (simple SPI mode) MOSIO to MOSI4, I/0 BWANRESIHATFEHIEERE (BRSPHR)
MOSI8, MOSI9 MOSI8, MOSI9
SS0 to SS4, SS8, Input Chip-select input pins (simple SPI mode), active-low SS0 to SS4, SS8, Input FIEBASIH (BgSPE) , EBFEER
SS9 SS9
Inc SCLO, SCL1 110 Input/output pins for the clock Ic SCLO, SCL1 110 B EP R N L 5 | R
SDAO, SDA1 110 Input/output pins for data SDAO, SDA1 I/0 BIERNRIH S
SSIE SSIBCKO I/0 SSIE serial bit clock pins SSIE SSIBCKO 1/0 SSIEERITAIETEP 5| B
SSILRCKO/SSIFS0 110 LR clock/frame synchronization pins SSILRCKO/SSIFS0 110 LRBY §eh ot [5] 2 & R
SSITXDO Output Serial data output pins SSITXDO Output BITEIER LS| R
SSIRXDO Input Serial data input pins SSIRXDO Input BITHIRENS |
AUDIO_CLK Input External clock pin for audio (input oversampling clock) AUDIO_CLK Input SHIMIMERBTERS IR (BN IS SRAF BT E9)
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Table 1.15 Pin functions (3 of 4)
Function Signal 110 Description
SPI RSPCKA, RSPCKB /0 Clock input/output pin
MOSIA, MOSIB I/0 Input or output pins for data output from the master
MISOA, MISOB I/O Input or output pins for data output from the slave
SSLAO, SSLBO I/0 Input or output pin for slave selection
SSLA1 to SSLAS, Output QOutput 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 110 D+ 1/0 pin of the USB on-chip transceiver. Connect this pin to the D+ pin of
the USB bus
USB_DM I/0 D- 1/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 device 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
SDHI SDOCLK, SD1CLK Output SD clock output pins
SDOCMD, SD1CMD | 1/O Command output pin and response input signal pins
SDODATO to I/O SD and MMC data bus pins
SDODATS,
SD1DATO to
SD1DAT3
SDOCD Input SD card detection pins
SDOWP Input SD write-protect signals
Analog power AVCCO Input Analog voltage supply pin. This is used as the analog power supply for the
supply respective modules. Supply this pin with the same voltage as the VCC pin.
AVSS0 Input Analog ground pin. This is used as the analog ground for the respective
modules. Supply this pin with the same voltage as the VSS pin.
VREFHO Input Analog reference voltage supply pin for the ADC12 (unit 0). Connect this pin
to VCC when not using the ADC12 (unit 0) and sample-and-hold circuit for
ANO00O to AN0O02.
VREFLO Input Analog reference ground pin for the ADC12. Connect this pin to VSS when
not using the ADC12 (unit 0) and sample-and-hold circuit for ANOOO to
AN002
VREFH Input Analog reference voltage supply pin for the ADC12 (unit 1) and D/A
Converter. Connect this pin to VCC when not using the ADC12 (unit 1),
sample-and-hold circuit for AN100 to AN102, and D/A Converter.
VREFL Input Analog reference ground pin for the ADC12 and D/A Converter. Connect this

pin to VSS when not using the ADC12 (unit 1), sample-and-hold circuit for
AN100 to AN102, and D/A Converter.
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Table 1.15  5IRIThEE(30f4)
Function Signal 110 Description
SPI RSPCKA, RSPCKB 1/0 BY ERAm N 5 | B
MOSIA, MOSIB I/0 BFMENE LSRN S L S
MISOA, MISOB 110 MANEIE S AN Bl L 5 | B
SSLAO, SSLBO I/0 YIBriE S NG &l e )
SSLA1 to SSLA3, Output MRV 5 | B
SSLB1 to SSLB3
QSPI QSPCLK Output QSPIRY$hEg 5 Bl
QSSL Output QSPIMAN a1 5| Bl
QIOO0 to QIO3 I/0 Data0 to Data3
CAN CRX0, CRX1 Input ZU R
CTX0, CTX1 Output RmiiE
USBFS VCC_USB Input BEIRS (R
VSS_USB Input ZEHS| R
USB_DP 1/0 USBF £ R 288ID+IO5 R, 151L5|AIEERIUSBEL&AID+5 |
USB_DM /0 USBH LUk % 3269DIOS R, $& 1tk 3| BNEIERIUSBE 4 AIDpin
USB_VBUS Input USBEBZn &z s Mlas5 i, RIS IEETIUSBRELLRIVBUS, HUSBIEIR
ERIGEITHIZIEITE, TLANEIVBUSS IS (EZESETH) -
USB_EXICEN Output ATFINBEBIROTG) S A EINFEERIES
USB_VBUSEN Output VBUS(5V) oM BRI RIS I B fEREE S
USB_OVRCURA, Input BINERE BB A MG SE R EIX L5 | fl, 1EROTGRIRS BT, $§VBUSEL
USB_OVRCURB R s SER X LS| [,
USB_ID Input EIRVEHRIEIIEMicroABIE 2R IDIN 5 SIS L5 B
OTG mode
SDHI SDOCLK, SD1CLK | Output SDBY §hig 51 Bl
SDOCMD, SD1CMD | I/O BRI 5 A M A N5 S 5| R
SDODATO to I/O SDFIMMCEUR S 2L 5 | i
SDODAT3,
SD1DATO to
SD1DAT3
SDOCD Input SDRALM S | B
SDOWP Input SD write-protect signals
1IN R AVCCO Input EIABEBIRS . XAES MIRAEINER, 7IZ5| MRS5S VCCEIR#
RN BE,
AVSS0 Input ﬁ%gﬂﬂ%lﬂiﬂo XAESMERIRIUM, %5 R HSVSSSIIAER
VREFHO Input ADC12 (8750) MRINSEBEBIRSIM, JFEEHAADCI2 ($550) FA
NOOOEIANOO2RYREE{RIFEB AT, FUL5IRIERERIVCC,
VREFLO Input ADC1200iB NS E 15[, AEAADC12 (B5T0) FIANOOOZEANOO2EY
RIF RGBT, L5 IHNERERIVSS
VREFH Input ADC12 (#7t1) MDAMIEINSE BEERSIH
®iRe%, FEAADCI2 (2£781) « ANTOOEANTO2HIRIFRIFEERA
DARHREREY, HFUL5IMIERERIVCC,
VREFL Input ADC127IDASR BRI IN B E1E M5 Hl. FEMBADCI2 (85T1) . AN100

EANT02R R RIFEERMDARIRERET, FUL 5| BIEREEIVSS,
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Table 1.15  Pin functions (4 of 4) Table 1.15 SITNEE (41, 341)

Function Signal 110 Description Function Signal 110 Description

ADC12 ANOO0O to AN0O3, Input Input pins for the analog signals to be processed by the ADC12 ADC12 ANO000 to ANO0O3, Input ADC12RMERVIEHME S BN S | B
ANO0O5 to AN0O7, ANO0O05 to ANOO7,
ANO016 to AN018, ANO016 to AN018,
ANO020 ANO020
AN100 to AN102, Input AN100 to AN102, Input
AN105 to AN107, AN105 to AN107,
AN116, AN117 AN116, AN117
ADTRGO Input Input pins for the external trigger signals that start the A/D conversion ADTRGO Input BT EoIADE RN EB R A E S VIS | B
ADTRG1 Input ADTRG1 Input
PGAVSS000, Input Differential input pins PGAVSS000, Input ZEDNS |
PGAVSS100 PGAVSS100

DAC12 DAO, DA1 Output Output pins for the analog signals processed by the D/A converter DAC12 DAO, DA1 Output DA SR M IRRIARIME S BV L 5 | B

ACMPHS VCOUT Output Comparator output pin ACMPHS VCOUT Output Ehikagiam 5| R
IVREFO to IVREF3 Input Reference voltage input pins for comparator IVREFO to IVREF3 Input LbIRSBR S EBERASIH
IVCMPO to IVCMP3 | Input Analog voltage input pins for comparator IVCMPO to IVCMP3 | Input LLER B3 RN BB [R5\ 5 | R

CTSU TS01 to TS12 Input Capacitive touch detection pins (touch pins) CTSU TS01 to TS12 Input RAVAR NS5 (AR5 IH)
TSCAP - Secondary power supply pin for the touch driver TSCAP - fib iR IR Th2s A4 BN BB IR 5 | B

I/0 ports P00O to PO07 Input General-purpose input pins I/0 ports P0O0O to PO0O7 Input BRAMANGIH
P008, P014, PO15 110 General-purpose input/output pins P008, P014, PO15 110 General-purpose input/output pins
P100 to P115 /0 General-purpose input/output pins P100 to P115 110 General-purpose input/output pins
P200 Input General-purpose input pin P200 Input BRAMANGIH
P201, P205 to P214 | I/O General-purpose input/output pins P201, P205 to P214 | I/O General-purpose input/output pins
P300 to P307 1/0 General-purpose input/output pins P300 to P307 1/0 General-purpose input/output pins
P400 to P415 110 General-purpose input/output pins P400 to P415 110 General-purpose input/output pins
P500 to P504, P508 | I/O General-purpose input/output pins P500 to P504, P508 | I/O General-purpose input/output pins
P600 to P602, I/0 General-purpose input/output pins P600 to P602, I/0 General-purpose input/output pins
P608 to P610 P608 to P610
P708 I/0 General-purpose input/output pin P708 I/0 General-purpose input/output pin
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1.6

Figure 1.3 to Figure 1.6 show the pin assignments.

Pin Assignments

A B c D E F G H J K
P212/
10| P407 P409 P412 VCC EXTAL XCOUT | vCLO P403 P400 PO00 |10
P213/

9 |USB_DM|USB_DP| P411 VSS XTAL XCIN | VBATT | P405 P401 P001 9

vce_ | vss_
8 USB USB P207 P413 P415 P708 P404 PO03 P004 P002 | 8
71 P205 P214 P206 P408 P414 P406 P006 P007 P008 PO05 | 7
6| P209 | P208 | P210 | P211 P410 | P402 | P508 | AVSSO |VREFLO |VREFHO| 6
5| P200 |[P201/MD| P307 RES P113 | P600 | P504 | AVCCO | VREFL | VREFH | 5
4 VCC P304 P305 P306 P115 P601 P503 P100 P015 P014 | 4
3| vss P303 |P110/TDI| P111 P609 | P602 | P107 | P103 VSS vcc |3

P300/
2| TCK/ P302 P301 P114 P610 VSS P106 P101 P501 P502 | 2

SWCLK

P108/ P109/
1 TMS/ P112 P608 VCC VCL P105 P104 P102 P500 | 1

swpio | TPO

A B c D E F G H J K
Figure 1.3 Pin assignment for 100-pin LGA (top view)
R01DS0356EJ0100 Rev.1.00 -ZEN ESNAS Page 16 of 92
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\
1.6 5|f 5 B
E13ZEE1.6E R 755
A B C D E F G H J K
P212/
10| P407 P409 P412 VCC XCOUT | VvCLO P403 P400 P000 |10
EXTAL
P213/
9 |USB_DM|USB_DP| P411 VSS XTAL XCIN VBATT P405 P401 P001 9
vcc_ | vss_
8 USB USB P207 P413 P415 P708 P404 P003 P004 P002 8
7 P205 P214 P206 P408 P414 P406 P006 P007 P008 P005 7
6 P209 P208 P210 P211 P410 P402 P508 AVSSO | VREFLO |VREFHO| 6
5 P200 (P201/MD| P307 RES P113 P600 P504 AVCCO | VREFL | VREFH | 5
4 VCC P304 P305 P306 P115 P601 P503 P100 P015 P014 4
3 VSS P303 ([P110/TDI[ P111 P609 P602 P107 P103 VSS VCC 3
P300/
2 TCK/ P302 P301 P114 P610 VSS P106 P101 P501 P502 2
SWCLK
P108/ | p10g/
1 TMS/ P112 P608 VCC VCL P105 P104 P102 P500 1
swpio | TPO
A B C D E F G H J K
Figure 1.3 1003 |HILGARISIRISEE ({FF4RE)
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Figure 1.4

Pin assignment for 100-pin LQFP (top view)
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Figure 1.5 Pin assignment for 64-pin LQFP (top view)
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Figure 1.6 Pin assignment for 64-pin QFN (top view)
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1.7 Pin Lists 1.7 S|E%Z=

Pin number g Timers Communication interfaces Analog HMI s B B Timers EREO Analog HMI
s 9 PR,
‘ﬁ‘ 2 é z W gf'
-] - -] -
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Jio |1 1 1 B IRQO__|P400 |- AGTIOT |- GTIOC6 |- B SCK# E SCLO_ |- AUDIO_ |- ADTRG1 |- B Ji0 1 1 1 B IRQO__[P400 |- AGTIOT |- GTIOC6 |- B SCK4 E SCLO_ |- AUDIO_ |- ADTRG1 |- B
A A CLK A A CLK
Jo |2 2 2 B IRQ5- |P40T |- B GTETRGA |GTIOC6 |- CTX0 |CTS4_RT |- SDAO_ |- B B B B B 9|2 2 2 B IRQ5- |P40T |- B GTETRGA |GTIOC6 |- CTX0 |CTS4_RT |- SDAO_ |- B B B B B
DS B S4/SS4 A DS B S4/SS4 A
F6 |3 3 3 CACREF |IRQ4- |P402 |- AGTIOO/A |- B RTCI [CRX0 |- B B B AUDIO_ |- B B B F6 |3 3 3 CACREF |IRQ4- |P402 |- AGTIOO/A |- B RTCI |[CRX0 |- E E E AUDIO_ |- B B B
DS GTIO1 co CLK DS GTIO1 co CLK
H10 |4 B B B B P403 |- AGTIOO/A |- GTIOC3 |RTCI |- B B B B SSIBCK |- B B B H10 |4 B B B B P403 |- AGTIOO/A |- GTIOC3 |RTCI |- B B B B SSIBCK |- B B B
GTIO1 A c1 0_A GTIO1 A c1 0_A
G |5 | B B B P404 |- B B GTIOC3 |RTOI |- B B B B SSILRC |- B B B G |5 | B B B P404 |- - - GTIOC3 |RTOT |- B B B B SSILRC |- B B B
B c2 KO/SSIF B c2 KO/SSIF
SO_A SO_A
Ho |6 B B B B P405 |- B B GTIOCT |- B B B B B SSITXD |- B B B Ho |6 B B B B P405 |- B - GTIOCT |- B B B B B SSITXD |- B B B
A 0_A A 0_A
F7 |7 B B B B P406 |- B B GTIOCT |- B B B B B SSIRXD |- B B B F7 |7 B B B B P406 |- B B GTIOCT |- B B B B B SSIRXD |- B B B
B 0_A B 0_A
Go |8 |4 |4 [veAarT |- N - - - - B B B B B B N N N N N Go 8 4 [& |vBATT |- 8 : - : - - B B B B B B B B B B
G10 |9 5 5 VCLO B B B E E E E B B B B B B B B B B G10 |9 5 5 VCLO B B B B B B B B B B B B B B B B B
F9 |10 |6 6 XCIN B B B B B B B E E E E - B B B B B F9 |10 |6 6 XCIN B B B B B B B B B B B B B B B B B
F1o |11 |7 7 XCouT |- B B B B B B - - - B - B B B B B F10 |11 |7 7 XCOUT |- B B B B B B B B B B B B B B B B
D9 |12 |8 8 VSS B B B B B B B B B E E E B B B B B D9 |12 |8 8 VSS B B B B B B B E B B B B B E B B B
E9 |13 |9 9 XTAL RQ2  |P213 |- B GTETRGC |GTIOCO |- B B TXD1MO |- B B B ADTRG1 |- B E9 |13 |9 9 XTAL IRQ2  [P213 |- B GTETRGC |GTIOCO |- B B TXD1MO |- B B B ADTRG1 |- B
A SI1/SDA1 A SI1/SDA1
E10 |14 |10 |10 |EXTAL |lRQ3 [P212 |- AGTEE1 |GTETRGD |GTIOCO |- B B RXD1/MIS |- B B B B B B E10 |14 |10 |10 |EXTAL |lRQ3 [P212 |- AGTEE1 |GTETRGD |GTIOCO |- B B RXD1/MIS |- B B B B B B
B 01/sCL1 B 01/sCL1
D10 |15 |11 |11 |vcC B B B B B B B B B B B B B B B B B D10 |15 |11 |11 |vcC B B B B - - B B B B B B B B B B B
F§ |16 |- B CACREF [IRQ1T |P708 |- B B B B B B RXD1/MIS |- SSLA3_ |[AUDIO_ |- B B TS12 F& |16 |- B CACREF |IRQ1T |P708 |- B B B B E E RXD1/MIS |- SSLA3_ |[AUDIO_ |- B B TS12
01/SCL1 B CLK 01/SCL1 B CLK
E8 |17 |- B B IRQ8  |P415 |- B B GTIOCO |- USB_V |- B B SSLAZ_|- SDOCD |- B TS E8 |17 |- B B IRQ8  |P415 |- B B GTIOCO |- USB_V |- B B SSLAZ_|- SDOCD |- B TS
A BUSEN B A BUSEN B
E7 |18 |- B B IRQ9  |P414 |- B B GTIOCO |- B B B B SSLAT_|- SDOWP |- B TS10 E7 |18 |- B B IRQ9  |P414 |- B B GTIOCO |- B B E E SSLAT_|- SDOWP |- B TS10
B B B B
D8 |19 |- B B B P413 |- B GTOUUP |- B B CTSO_RT |- B SSLAO_ |- SDOCLK |- B TS09 D8 |19 |- B B B P413 |- B GTOUUP |- B B CTSO_RT |- E SSLAO_ |- SDOCLK |- B TS09
S0/SS0 B A S0/SS0 B A
c10 |20 |- B B B Pat2 |- AGTEE1 |GTOULO |- B B SCKO B B [RSPCK |- SDOCMD |- B TS08 cio |20 |- B B B Pat2 |- AGTEE1 |GTOULO |- B B SCKO B B [RSPCK |- SDOCMD - B TS08
AB A A_B A
co |21 [12 |12 |- RQ4 P41l |- AGTOA1 |GTOVUP _ |GTIOC9 |- B TXDOMO |CTS3_RT |- MOSIA_|- SDODAT |- B TS07 co |21 |12 [12 |- IRQ4  [P4T1 |- AGTOA1 |GTOVUP _ |GTIOC9 |- B TXDOMO |CTS3_RT |- MOSIA_|- SDODAT |- B TS07
A SIO/SDAO |S3/SS3 B 0_A A SIO/SDAO |S3/SS3 B 0_A
E6 |22 |13 [13 |- IRQ5  |P410 |- AGTOB1 |GTOVLO  |GTIOCY |- B RXDO/MIS [SCK3 B MISOA_|- SDODAT |- B TS06 E6 |22 |13 [13 |- IRQ5  [P410 |- AGTOB1 |GTOVLO  |GTIOCY |- B RXDO/MIS [SCK3 B MISOA_|- SDODAT |- B TS06
B 00/SCLO B 1A B 00/SCLO B 1A
B10 |23 |14 |14 |- IRQ6 |P409 |- - GTOWUP _ |GTIOC10]- USB_E |- TXD3/MO |- B B B B B TS05 B10 |23 |14 |14 |- IRQ6 |P409 |- B GTOWUP _ |GTIOC10]- USB_E |- TXD3/MO |- B B B B B TS05
A XICEN SI3/SDA3 A XICEN SI3/SDA3
D7 |24 |15 [15 |- IRQ7 _|P408 |- B GTOWLO _ |GTIOC10]- USB_ID|- RXD3/MIS [SCLO_ |- B B B B TS04 D7 |24 |15 [15 |- IRQ7 _|P408 |- B GTOWLO _ |GTIOC10]- USB_ID|- RXD3/MIS [SCLO_ |- B B B B TS04
B 03/sCL3 |B B 03/sCL3 |B
A0 |25 [16 |16 |- B P407 |- AGTIO0 |- B RTCO[USB_V [CTS4_RT |- SDAO_ |- B B ADTRGO |- TS03 A0 [25 |16 |16 |- B P407 |- AGTIOO |- B RTCO |USB_V |CTS4_RT |- SDAO_ |- B B ADTRGO |- TS03
uT BUS S4/SS4 B uT BUS S4/S84 B
B8 |26 |17 |17 |VSS_USB |- B B B B B B E E E E E B B B A B B8 |26 |17 |17 |VSS_USB |- B B B B B B - - - - - B E B B B
A9 |27 [18 |18 |- B B B B B B B USB_D |- B B B B B 1 B B A9 |27 |18 |18 |- B B B B B B B USB_D |- E E E B B B B B
M M
B9 |28 |19 |19 |- B B B B B B B USB_D |- B B B B B B B B B9 |28 |19 [19 |- B B B B B B B USB_D |- B B B B B B B B
P P
A8 |29 |20 |20 |VCC_USB|- B B B B B B B B E E E B B B B B A8 |29 |20 |20 |VCC_USB|- B B B B B B E E E B B B B E B B
cs |30 |21 |21 |- B P207 |- B B B B B B B B QssL |- B B B TS02 c8 |30 |21 |21 |- B P207 |- B B - - B B B B QssL |- B B B TS02
c7 |31 |22 |22 |- IRQO- |P206 |WAIT |- GTIU B B USB_V |RXD4/MIS |- SDAT_ |- B SDODAT |- B TSO1 c7 |31 |22 |22 |- IRQO- |P206 |WAIT |- GTIU B B USB_V |RXD4/MIS |- SDAT_ |- B SDODAT |- B TSO1
DS BUSEN |04/SCL4 A 2 A DS BUSEN |04/SCL4 A 2 A
A7 |32 |23 |23 |CLKOUT [IRQT- [P205 |- AGTO1 |GTIV GTIOC4 |- USB_O [TXD4/MO |CTS9_RT [SCLT_ |- B SDODAT |- B TSCAP A7 |32 |23 |23 |CLKOUT [IRQT- [P205 |- AGTO1 |GTIV GTIOC4 |- USB_O |TXD4/MO |CTS9_RT [SCLT_ |- B SDODAT |- B TSCAP
DS A VRCUR |SI14/SDA4 |S9/SS9 A 3.A DS A VRCUR |SI14/SDA4 |S9/SS9 A 3.A
A-DS A-DS
B7 |33 |- B TRCLK |- P214 |- B GTIU E E B B B B QSPCL |- SDOCLK |- B B B7 |33 |- B TRCLK |- P214 |- B GTIU B B B B B B QSPCL |- SDOCLK |- B B
K B K B
D6 |34 |- B TRDATAO |- P21 |CS7 |- GTIV B B B B B B Qoo |- SDOCMD |- B B D6 |34 |- B TRDATAO |- P211_|CS7 |- GTIV B - B B B B Qo0 |- SDOCMD |- B B
B B
C6 |35 |24 |24 |TRDATAT |- P210 [CS6 |- GTIW B B B B B B Qo1 |- SDOCD |- B B C6 |35 |24 |24 |TRDATAT1 |- P210 |CS6 |- GTIW B B B B B B Qo1 |- SDOCD |- B B
A6 |36 |- B TRDATA2 |- P209 [CS5 |- GTOVUP |- B B B E E Qo2 |- SDOWP |- B B A6 |36 |- B TRDATA2 |- P209 [CS5 |- GTOVUP |- B E E E E Qo2 |- SDOWP |- B B
B6 |37 |- B TRDATA3 |- P208 |CS4 |- GTOVLO |- B B B B B Qo3 |- SDODAT |- B B B6 |37 |- B TRDATA3 |- P208 |CS4 |- GTOVLO |- B B B B B Qo3 |- SDODAT |- B B
0_B 0_B
D5 |38 |25 |25 |RES B B B B B B B B B B B B B B B B B D5 |38 |25 |25 |RES B B B B B B B B B B B B B B B B B
B5 |39 |26 |26 |MD B P201 |- B B B B B B B B B B B B B B B5 |39 |26 |26 |MD B P201 |- B B B B B B B B B B B B B B
A5 |40 |27 |27 |- NMI [P200 |- B B - - B B B B B B B B B B A5 |40 |27 |27 |- NMI [P200 |- B B B B B B B B B B B B B B
cs5 |41 |- B B B P307 |A12 |- GTOUUP |- B B B B B Qoo |- B B B B c5 |41 |- B B B P307 |A12 |- GTOUUP |- B B B B B Qoo |- B B B B
D4 |42 |- - - - P306 |AT1 |- GTOULO |- B B B B B QssL |- N N N N D4 |4z |- N N N P306 |AT1 |- GTOULO |- - B B B B assL_ |- N N N N
c4 |43 |- B B IRQ8  |P305 |A10 |- GTOWUP |- B B B B B QSPCL |- B B B B c4 |43 |- B B IRQ8  |P305 |A10 |- GTOWUP |- B B B B B QSPCL |- B B B B
K K
B4 |44 |- B B IRQ9  |P304 |A09 |- GTOWLO _|GTIOCT7 |- B B B B B B B B B B B4 |44 |- B B IRQ9  |P304 |A09 |- GTOWLO _ |GTIOCT |- B E E E E B B B B B
A A
A3 |45 |28 |28 |VSS B B B B B B B B B B B B B B B B B A3 |45 |28 |28 |VSS B B B B B B B B B B B B B B B B B
A4 |46 |29 |29 |vCC B B B B B B B E E E B B B B B B B A4 |46 |29 |29 |vCC B B B B B B B B B B B B B B E E E
B3 |47 |- B B B P303 [A08 |- B GTIOCT |- B B B B B B B B B B B3 |47 |- B B B P303 |A08 |- B GTIOCT |- B B B B B B B B B B
B B
B2 |48 |30 [30 |- IRQ5  |P302 |AO7 |- GTOUUP _ |GTIOC4 |- B TXD2/MO |- B SSLB3_ |- B B B B B2 |48 |30 [30 |- IRQ5  |P302 |AO7 |- GTOUUP _ |GTIOC4 |- B TXD2/MO |- B SSLB3_|- B B B B
A SI2/SDA2 B A SI2/SDA2 B
c2 |49 [31 |31 |- IRQ6 |P301 |A06 |AGTIOO |GTOULO  |GTIOC4 |- B RXD2/MIS [CTSO_RT |- SSLB2_ |- B B B B c2 |49 [31  [31 |- IRQ6 [P301 |A06 |AGTIOO |GTOULO  |GTIOC4 |- B RXD2/MIS [CTSO_RT |- SSLB2_|- B B B B
B 02/SCL2 [S9/SS9 B B 02/SCL2 [S9/SS9 B
A2 |50 [32 |32 |TCKISWC |- P300 |- B GTOUUP _ |GTIOCO |- B B B B SSLB1_|- B B B B A2 |50 [32 |32 |TCKISWC |- P300 |- B GTOUUP _ |GTIOCO |- B B E E SSLB1_|- B B B B
LK AA B LK AA B
AT |51 [33 |33 |TMS/SWD |- P108 |- E GTOULO _ |GTIOCO |- B B CTS9_RT |- SSLBO_ |- B B B B AT |51 [33 |33 |TMS/SWD |- P108 |- B GTOULO _ |GTIOCO |- E B CTS9_RT |- SSLBO_ |- B B B B
10 B_A S9/SS9 B 10 B_A S9/SS9 B
.
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B1 |52 |34 |34 |CLKOUT/T|- P109 |- B GTOVUP _ |GTIOCT |- cTX1 |- TXDIMO |- MOSIB_|- B B B B B1 |52 |34 |34 |CLKOUT/T|- P109 |- B GTOVUP _|GTIOCT |- cTX1 |- TXDIMO |- MOSIB_|- B B B B
DO/SWO A_A SI9/SDA9 B DO/SWO A_A SI9/SDA9 B
C3 |53 [35 |35 [TDI IRQ3_[P110 |- B GTOVLO _ |GTIOCT |- CRX1 |CTS2_RT |RXD9/MIS |- MISOB_|- B B VCOUT |- C3 |53 |36 [35 |TDI IRQ3_[P110 |- B GTOVLO _ |GTIOCT |- CRX1 |CTS2_RT |RXD9MIS |- MISOB_|- B B VCOUT |-
B.A S2/sS2  |09/SCL9 B B_A S2/sS2  |09/SCL9 B
D3 |54 |36 |36 |- IRQ4 [P111_|AO5 |- - GTIOC3 |- B SCK2 SCK9 B [RSPCK |- B B B B D3 |54 |36 |36 |- IRQ4 [P111_|AO5 |- B GTIOC3 |- B SCK2 SCK9 E [RSPCK |- B B B B
AA B_B AA B_B
ct |56 |37 |37 |- B P112 |A04 |- B GTIOC3 |- B TXD2/MO |SCKA B SSLBO_ |SSIBCK |- B B B c1 |55 |37 |37 |- B P12 |A04 |- B GTIOC3 |- B TXD2/MO |SCKA B SSLBO_ |SSIBCK |- B B B
BA SI2/SDA2 B 0_B B_A SI2/SDA2 B 0_B
E5 |56 |- B B B P13 [A03 |- B GTIOC2 |- B RXD2/MIS |- B B SSILRC |- B B B E5 |56 |- B B B P13 [A03 |- B GTIOC2 |- B RXD2/MIS |- B B SSILRC |- B B B
A 02/SCL2 KO/SSIF A 02/SCL2 KO/SSIF
S0_B S0_B
D2 |57 |- B B B P114 |A02 |- B GTIOC2 |- B B B B B SSIRXD |- B B B D2 |57 |- B B B P14 [A02 |- B GTIOC? |- B B B B B SSIRXD |- B B B
B 0_B B 0_B
E4 |58 |- B B B P15 [AOT |- B GTIOC4 |- B B B B B SSITXD |- B B B E4 |58 |- B B B P15 [AOT |- B GTIOC4 |- B B B B B SSITXD |- B B B
A 0_B A 0_B
D1 [59 |- - B E P68 |AO0 |- - GTIOCA |- B B B B B B B B B B D1 |59 |- B B - P608 |AO0 |- - GTIOCA |- B B B B B B B B B B
B B
E3 |60 |- B B B P609 [CST |- - GTIOC5 |- cTx1 |- B E E B B B B B E3 |60 |- B B B P609 [CST |- B GTIOC5 |- cTxi |- E E E B B B B B
A A
E2 |61 |- B B B P610 |CSO |- B GTIOC5 |- CRX1 |- B B B B B B B B E2 |61 |- B B B P610 |CSO |- B GTIOC5 |- CRX1 |- E E E B B B B B
B B
ET |62 |38 |38 |vcC - B - - - - - B B B B B B B B B B ET |62 |38 |38 |vcC B B - - - - - B B B B B B B B B B
F2 |63 |39 [39 |VSS B B B B E E E B B B B B B B B B B F2 |63 |39 [39 |VSS B B B B B B B B B B B B B B B B B
F1 |64 |40 |40 |VCL B B B B B - - B B B B B B B B B B F1 |64 |40 |40 |VCL B B B B B B B B B B B B B B B B B
F3 |65 |- B B B P602 |EBCL |- B GTIOCT |- B B TXD9 B B B B B B B F3 |65 |- B B B P602 |EBCL |- B GTIOCT |- B B TXD9 B B B B B B B
K B K B
F4 66 |- B B B P60T |WRO |- B GTIOC6 |- B B RXD9 B B B B B B B F4 66 |- B B B P60T |WRO |- B GTIOC6 |- B B RXD9 B B B B B B B
A A
F5 |67 |- B CLKOUT/ |- P600 [RD |- B GTIOC6 |- B B SCK9 B B B B B B B F5 |67 |- B CLKOUT/ |- P600 |[RD |- B GTIOC6 |- B B SCK9 E B B B B B B
CACREF B CACREF B
G3 |68 |41 |41 |- KRO7 |P107 |DO7[A [AGTOAO |- GTIOCS |- B CTS8_RT |- B Qo3 |- B B B B G3 |68 |41 |41 |- KRO7 |P107 |DO7[A [AGTOAD |- GTIOCS |- B CTS8_RT |- B Qo3 |- B B B B
07/D0 A $8/SS8 07/D0 A $8/SS8
7] 7]
G2 69 42 42 - KRO6 |P106 |DO6[A |AGTOBO |- GTIOC8 |- - SCK8 - - SSLA3_ |- - - - - G2 69 42 42 - KRO6 |P106 |DO6[A |AGTOBO |- GTIOC8 |- - SCK8 - - SSLA3_ |- - - - -
06/D0 B A/QIO2 06/D0 B A/QIO2
6] 6]
G1 |70 |43 |43 |- IRQO/K [P105 |DOS[A |- GTETRGA |GTIOCT |- B TXDS/MO |- B SSLA2_|- B B B B G1 |70 |43 [43 |- IRQO/K [P105 |DOS[A |- GTETRGA |GTIOCT |- B TXDS/MO |- E SSLA2_|- B B B B
RO5 05/D0 A SI8/SDA8 A/QIO1 RO5 05/D0 A SI8/SDA8 A/QIO1
5] 5l
H1 |71 |44 |44 |- IRQT/K [P104 |DOAA |- GTETRGB |GTIOCT |- B [RXD8/MIS |- B SSLAT_|- B B B B HT1 |71 |44 |44 |- IRQT/K [P104 |DOAA |- GTETRGB |GTIOCT |- B [RXD8/MIS |- E SSLAT_|- B B B B
RO4 04/D0 B 08/SCL8 A/QIO0 RO4 04/D0 B 08/SCL8 A/QIO0
4] 4]
H3 |72 |45 |45 |- KRO3 |P103 |DO3[A |- GTOWUP _|GTIOC2 |- CTX0 |CTSO_RT |- B SSLAO_ |- B B B B H3 |72 |45 |45 |- KRO3 |P103 |DO3[A |- GTOWUP _|GTIOC2 |- CTX0 |CTSO_RT |- B SSLAO_ |- B B B B
03/D0 AA S0/SSO A 03/D0 AA S0/SSO A
3] 3]
|73 |46 |46 |- KR02 [P102 |DO2[A [AGTOO |GTOWLO |GTIOC2 |- CRX0 |SCKO B B RSPCK |- B ADTRGO |- B T [73 |46 |46 |- KR02 [P102 |DO2[A [AGTO0 |GTOWLO |GTIOC2 |- CRX0 |SCKO E E RSPCK |- B ADTRGO |- B
02/D0 B.A AA 02/D0 B_A AA
2 2
H2 |74 |47 |41 |- IRQT/K [P101 |DOT[A [AGTEEO |GTETRGB |GTIOC5 |- B TXDOMO |CTS1_RT |SDAT_ |[MOSIA_|- B B B B H2 |74 |47 |47 |- IRQT/K [P101 |DOT[A [AGTEEO |GTETRGB |GTIOC5 |- B TXDOMO |CTS1_RT |SDAT_ |MOSIA_|- B B B B
RO1 01/D0 A SIO/SDAO [S1/SS1 B A RO1 01/D0 A SIO/SDAO [s1/SS1 B A
1] 1]
H4 |75 |48 |48 |- IRQ2/K [P100 |DOO[A [AGTIOO |GTETRGA |GTIOCS |- B RXDO/MIS [SCK1 SCL1_ |[MISOA_|- B B f B H4 |75 |48 |48 |- IRQ2/K [P100 |DOO[A [AGTIOO |GTETRGA |GTIOC5 |- B RXDO/MIS [SCK1 SCL1_ |MISOA_|- B B B B
ROO 00/D0 B 00/SCLO B A ROO 00/D0 B 00/SCLO B
0] 0]
K1 |76 |49 |49 |- B P500 |- AGTOAO |GTIU GTIOCT |- USB_V |- B B QSPCL |- SD1CLK [ANOT6  [IVREFO |- K1 |76 |49 |49 |- B P500 |- AGTOAO |GTIU GTIOCT |- USB_V |- E E QSPCL |- SDICLK [ANO16  [IVREFO |-
A BUSEN K A A BUSEN K A
2 |77 [0 |50 |- IRQT |P50T |- AGTOBO |GTIV GTIOCT |- USB_O |- B B QssL |- SDICMD|[ANT16  |IVREFT |- 2 |77 [0 |50 |- IRQT |P50T |- AGTOBO |GTIV GTIOCT |- USB_O |- E E QssL |- SDICMD|[ANT16  |IVREFT |-
B VRCUR A B VRCUR A
A A
K2 |78 |- B B IRQT2 |P502 |- B GTIW GTIOC12[- USB_O |- B B Qoo |- SD1DAT [ANOT7 _ [IVCMPO |- K2 |78 |- B B IRQT2 |P502 |- B GTIW GTIOCT2[- USB_O |- E E Qoo |- SD1DAT [ANO17 _ [IVCMPO |-
A VRCUR 0_A A VRCUR 0_A
B B
G4 |79 |- B B B P503 |- B GTETRGC |GTIOC12]- USB_E |- B B Qo1 |- SD1DAT [ANT17 |- B G4 |19 | B B B P503 |- B GTETRGC |GTIOC12]- USB_E |- B B Qo1 |- SDIDAT |[ANT17 |- B
B XICEN 1A B XICEN 1A
G5 |80 |- B B B P504 |ALE |- GTETRGD |- B USB_ID|- B B Qo2 |- SD1DAT [ANOT8 |- B G5 |80 |- B B B P504 |ALE |- GTETRGD |- B USB_ID|- B B Qo2 |- SD1DAT |ANOT8 |- B
2.A 2.A
G6 |81 |- B B B P508 |- B B B B B B B B B B SD1DAT [ANO20 |- B G6 |81 |- B B B P508 |- B B B B B B B B B B SD1DAT [ANO20 |- B
3_A 3_A
K3 |82 |51 |51 |vcC B B B B B B B B B B B B B B B B B K3 |82 |51 |51 |vcC B B B B B B B B B B B B B B B B B
73 |83 |52 |52 |vss B B - - B B B B B B B B B B B B B 73 [83 |52 |52 |vss B B - - - - - B B B B B B B B B B
& [84  [53 |53 |- IRQT3 [POT5 |- B B B B E E E - - B B ANOO6/A|DAT/ B & [84  [53 |53 |- IRQT3 [POT5 |- B B B B B B B B B B E ANOO6/A|DAT/ B
N106 IVCMP1 N106 IVCMP1
Ka |85 |54 |54 |- B PO14 |- B B B B B B B B B B B ANOO5/A|DAO/ B K4 |85 |54 |54 |- B PO14 |- - - - - - - - - - - - ANOO5/A |DAO/ -
N105 IVREF3 N105 IVREF3
J5 |86 |55 |55 |VREFL |- - - - - - - B B B B B B B B B B J5 |86 |55 |55 |VREFL |- B - - - - - B B B B B B B B B B
K5 |87 |56 |56 |VREFH |- B B B B B B B B B B B B B B B B K5 |87 |56 |56 |VREFH |- B B B B B B B B B B B B B B B B
H5 |88 |57 |57 |AVCCO |- B B B E B B B B B B B B B B B B H5 |88 |57 |57 |AVCCO |- B B B - - B B B B B B B B B B B
H6 |89 |58 |58 |AVSSO |- B B B B B B B B B B B B B B B B H6 |89 |58 |58 |AVSSO |- B B B B B B B B B B B B B B B B
J6 |90 |59 |59 |VREFLO |- B - - - - - B B B B B B B B B B J6 |90 |59 |59 |VREFLO |- B - - - - - B B B B B B B B B B
K6 |91 |60 |60 |VREFHO |- B B B B B B B B B B - B B B B B K6 |91 |60 |60 |VREFHO |- B B B B B B B B B B B B B B B B
7 |92 |- B B IRQT2- [PO08 |- B B B B B B B B B B B ANOO3 |- B 7 |92 |- B B IRQT2- [PO08 |- B B B B B B B - B B B ANOO3 |- B
DS DS
H7 93 |- B B B P007 |- B B B B B B B B B B B PGAVSSI |- B H7 93 |- B B B P007 |- B B B B B B B B B B B PGAVSSI |- B
00/AN107 00/AN107
G7 |94 |- B B IRQT1- [PO06 |- B B B B B B B B B B B AN102 |IVCMP2 |- G7 |9 |- B B IRQT1- [PO06 |- B B B B B B E E E B B AN102 |IVCMP2 |-
DS DS
K7 |95 |- B B IRQT0- [PO05 |- B B B B B B B B B B B AN101|IVCMP2 |- K7 |95 |- B B IRQT0- [PO05 |- B B B B E E E E E B B AN101|IVCMP2 |-
DS DS
J8 |96 |- B B IRQ9- |PO04 |- B B B B B B B B B B B AN100 |IVCMP2 |- J8 |96 |- B B IRQ9- |PO04 |- B B B B B B B B B B B AN100 |IVCMP2 |-
DS DS
H8 |97 |61 |61 |- B P003 |- B B B B B B B B B B B PGAVSS0[- B H8 |97 |61 |61 |- B P003 |- B B B B B B B B E B B PGAVSSO[- B
00/AN007 00/AN007
K8 |98 |62 |62 |- IRQ8-_ |P002 |- B B B B B B B B B B B ANO02 |IVCMP2 |- K8 |98 |62 |62 |- IRQ8- [P002 |- B B B B B B B B B B B ANO02  |IVCMP2 |-
DS DS
.
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RA6M1 Group 1. Overview RA6M1 Group 1. Overview

Pin number g . Timers Communication interfaces Analog HMI “$#e B B Timers EREO Analog HMI
£g g Ba )
° a8 . a I T @ g % ; 5 & w7 eowm g @
S| 5| 3| 2lsz.| 2| % & ¢ | SE| 22 8 - g &l 5 S| £ 3 s 8. 2| 8 & g | SE| Si 8 I T
5| 8 & £/58¢ 5 3 2| s| s sl el8z 33 i3 ;| s % gl 23 B IR s| 5| 5| elBz| 53 i ;| s 5 &l 23 B
8] 9| 9| &|ead| E| 2| & < [} ol 2|35 a2l a2 £ & 3 7 <| a< o gl g9 8| &| 3| E| 8 < (5] 6| 2|33 B2 o6& 8 & & 7] <| o< o
K9 99 63 63 - IRQ7- |P001 |- - - - - - - - - - - - ANO0O01 IVCMP2 |- K9 99 63 63 - IRQ7- [P0O01 |- - - - - - - - - - - - ANO0O1 IVCMP2 |-
DS DS
K10 (100 64 64 - IRQ6- |PO00 |- - - - - - - - - - - - ANO00O IVCMP2 |- K10 (100 64 64 - IRQ6- |PO00 |- - - - - - - - - - - - ANO0O IVCMP2 |-
DS DS
Note: ~ Some pin names have the added suffix of _A and _B. When assigning the GPT, IIC, SPI, SSIE, and SDHI functionality, select Note: — LS| B FRARIN T _AM_BHIESR. 7 BIGPT. IIC. SPI. SSIEFISDHITHAERY, EFEBEBHERIELMINEEER,
the functional pins with the same suffix.
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RA6M1 Group

2. Electrical Characteristics

2. Electrical Characteristics

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

e VCC=AVCCO=VCC_USB=VBATT=27t03.6V
e 2.7<VREFHO0/VREFH < AVCCO

e VSS=AVSS0=VREFLO/VREFL =VSS USB=0V
o T,=Tg

Figure 2.1 shows the timing conditions.

For example P100 I
T°

Von =VCC % 0.7, VoL =VCC x 0.3
Vi = VCC x 0.7,V = VCC x 0.3
Load capacitance C = 30 pF

Figure 2.1 Input or output timing measurement conditions

The measurement conditions for the timing specification of each peripheral are recommended for the best peripheral
operation. However, make sure to adjust the driving abilities of each pin to meet the conditions of your system.

Each function pin used for the same function must select the same drive ability. If the I/O drive ability of each function

pin is mixed, the A/C specification of each function is not guaranteed.

2.1 Absolute Maximum Ratings

Table 2.1 Absolute maximum ratings
Parameter Symbol Value Unit
Power supply voltage VCC, VCC_USB *2 -0.3t0 +4.0 \%
VBATT power supply voltage VBATT -0.3to +4.0 \%
Input voltage (except for 5 V-tolerant ports*1) Vin -0.3to VCC +0.3 \Y
Input voltage (5 V-tolerant ports*) Vin -0.3to + VCC + 4.0 (max. 5.8) \Y
Reference power supply voltage VREFH/VREFHO -0.3to AVCCO + 0.3 \%
Analog power supply voltage AVCCO *2 -0.3to +4.0 \Y
Analog input voltage (except for PO00 to P007) Van -0.3to AVCCO + 0.3 \%
Analog input voltage (P000 to P007) when PGA VaN -0.3to AVCCO + 0.3 \%
differential input is disabled
Analog input voltage (P000 to P002, PO04 to PO06) VaN -1.3to AVCCO + 0.3 \Y
when PGA differential input is enabled
Analog input voltage (P003, P007) when PGA differential | Vapn -0.8 to AVCCO + 0.3 \%
input is enabled
Operating temperature*3. *4, *5 Topr -40 to +85 °C
-40 to +105
Storage temperature Tstg -55 to +125 °C
Caution: Permanent damage to the MCU might result if absolute maximum ratings are exceeded.
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2. BRSM%
RIESEME, MCUNBSIFMREUTRETENX:
e VCC=AVCC0=VCC USB=VBATT=2.7t03.6V
e 2.7 <VREFHO0/VREFH < AVCC0
e VSS=AVSS0=VREFLO/VREFL = VSS_USB =0V
e« T,=T

opr*

ER2I1EBRT &M,

flgnP100 I )
;; C

VOH=VCCx0.7, VOL=VCCx0.3VIH
=VCCx0.7, VIL=VCCx0.3

A A C=30pF

Figure 2.1 WARWEENNERYE

HES MM FASERNERM, USMKEEINLIRE, B2, BHERBERE IR LR E

BRZEBFM

BT ERINEENE N INEES | A A RERENIREIEE T, MNRETHAEEMMIOIKTNEE /IR
BERYACHLAS

21 BYERAMEE

» MFEERIERTH

Table 2.1 B mATEE
Parameter Symbol Value Unit
BIREBE VCC, VCC_USB *2 -0.3to +4.0 \Y
VBATTEIREB[E VBATT -0.3to +4.0 \%
BWARE (BT 5VERIBO) Vi, -0.3to VCC + 0.3 v
WARE GVEMRIKO) Vin -0.3to +VCC +4.0 (max.5.8) |V
SEBRBE VREFH/VREFHO -0.3to AVCCO + 0.3 \%
R EBREBE AVCCO *2 -0.3to +4.0 \Y
EIMENEBE (POOOZEPOO7IRSM Van -0.3 to AVCCO + 0.3 v
gg%%ﬁﬁﬁ)\f—%ﬁiﬂiﬁﬁﬁwm)\%E (POOOZEP Van -0.3 to AVCCO + 0.3 \%
BAPGAZ DN HIEIMBANEE (PO00EPO02 Van -1.3t0 AVCCO + 0.3 Vv
. PO04ZEP006)
PGAZE 7341\ /B FA BT BRI 581\ BB £ (POO3 PO07) VaN -0.8 to AVCCO + 0.3 \%
Operating temperature*3. *4, *5 Topr -40 to +85 °C

-40 to +105

PERE Tetg -55 to +125 °C

Caution: IWMREILEWKATEE, ATRRIIIMCUER KA EIRIF,
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RAG6M1 Group 2. Electrical Characteristics RA6M1 Group 2. BRI
Note 1. Ports P205, P206, P400, P401, P407 to P415, and P708 are 5 V tolerant. Note 1. #%MAP205. P206. P400. P401. P407ZEP415MP7080 A= 5VE[E,
Note 2. Connect AVCCO and VCC_USB to VCC. Note 2. ¥AVCCOFMVCC_USBEZEIVCC,
Note 3. See section 2.2.1, T/T, Definition. Note 3. 1EZHHE22.17, TTaEXo
Note 4. Contact Renesas Electronics sales office for information on derating operation when Ta = +85°C to +105°C. Derating is the Note 4. B XTa=+85°CE+105°CEIEFUREMNER, BRARBFEERFHENTL. BORRSHA L AT LIRS TR,
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 Note 5. T{ERE _ERA+85°CEH+105°C, EEXREURTF ™M, BXIFMER, BESRE13T, BH
Numbering. Numbering.
Table 2.2 Recommended operating conditions Table 2.2 WEIEEY
Parameter Symbol Value Min Typ Max Unit Parameter Symbol Value Min Typ Max Unit
Power supply voltages VCC When USB is not used 2.7 - 3.6 \Y BIRBE VCC RERUSBEY 2.7 - 3.6 \Y
When USB is used 3.0 - 3.6 \ fEFRUSBRY 3.0 - 3.6 \%
VSS - 0 - \% VSS - 0 - \%
USB power supply voltages VCC_USB - VCC - \% USBERIREBE VCC_USB - VCC - \Y
VSS_USB - 0 - v VSS_USB - 0 - v
VBATT power supply voltage VBATT 1.8 - 3.6 \% VBATTESREB[E VBATT 1.8 - 3.6 \Y
Analog power supply voltages | AVCCO0*! - VCC - \Y EINEBIREBE AVCCO0*1 - VCC - \Y
AVSS0 - 0 - \% AVSS0 - 0 - \%
Note 1. Connect AVCCO to VCC. When the A/D converter, the D/A converter, or the comparator are not in use, do not leave the Note 1. JEAVCCOEIZERIVCCo NMEMAADIRES. DAKIRER LR, BB
AVCCO, VREFH/VREFHO0, AVSSO0, and VREFL/VREFLO pins open. Connect the AVCCO and VREFH/VREFHO pins to VCC, AVCCO. VREFHVREFHp\ AVSSOFIVREFLVREFLOS|BI$T . 4§AVCCOFVREFHVREFHOS | Bl 43 51 E#EEIVCC, FEAVSSOFIVRE
and the AVSSO0 and VREFL/VREFLO pins to VSS, respectively. FLVREFLOS|ffl 3 BUEERE IV SS,
2.2 DC Characteristics 2.2 DC Characteristics
2.21 Tj/Ta Definition 2.21 Tj/Ta Definition
Table 2.3 DC characteristics Table 2.3 DC characteristics
Conditions: Products with operating temperature (T,) -40 to +105°C. %M TERE(Ta)-40E+105°CHIF= o
Parameter Symbol | Typ Max Unit Test conditions Parameter Symbol | Typ Max Unit Mt 5= 14
Permissible junction temperature 100-pin LQFP T - 125 °C High-speed mode RTFLER 100-pin LQFP T - 125 °C High-speed mode
64-pin LQFP Low-speed mode 64-pin LQFP Low-speed mode
64-pin QFN 17 Subosc-speed mode. 64-pin QFN 17 Subosc-speed mode.
100-pin LGA 105 100-pin LGA 105
Note: ~ Make sure that T; = T, + 6ja x total power consumption (W), Note:  HRTj=Ta+Bjax BINFE(W), :EPE‘:EJ%%(VCC\QH);ZI(\)H+VOLXZIOL+ICCmaxxVCCo TERE ER79+85°CE+105°C,
where total power consumption = (VCC - Vgp) * Zlgy + VoL X Zlg + Igcmax x VCC. REIATF M. AXFAER, BEHS13T, #7
The upper limit of operating temperature is +85°C or +105°C, depending on the product. For details, see section 1.3, Part
Numbering. Numbering.
2.2.2 10 Vi, VL 2.2.2 1OV I H
Table 2.4 /O Vi, VL (1 of 2) Table 2.4 IOVIH VIL(10f2)
Symbo Symbo
Parameter | Min Typ | Max Unit Parameter | Min Typ | Max Unit
Input voltage | Peripheral | EXTAL(external clock input), WAIT, SPI Viy VCC x0.8 |- - \% BNEBE (E‘E‘ SMRINEE | EXTAL (SMZBESEREIAN) . WAIT. SPI ( e VCC x0.8 |- - \%
(except for function (except RSPCK) v N N VCC x 02 TRMLRE | S RSPCKP&IM) v N N VCC x 0.2
Schmitt trigger | pin IL : NSIBIBRSM) IL .
input pins) D00 to D07 Vin VCC x 0.7 |- - D00 to D07 Vin VCC x 0.7 |- -
V||_ - - VCC x 0.3 V||_ - - VCC x 0.3
IIC (SMBus)* ViH 2.1 - - IIC (SMBus)*" ViH 2.1 - -
Vi - - |os Vi - - |os
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 - - os Vi - - Jos
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RA6M1 Group

2. Electrical Characteristics

Table 2.4 110 VlH! V"_ (2 of 2)
Symbo
Parameter | Min Typ | Max Unit
Schmitt trigger | Peripheral | 1IC (except for SMBus)*1 ViH VCC x 0.7 - - \%
input voltage function v N N VCC x 0.3
pin L :
AVt VCC x 0.05 | - -
IIC (except for SMBus)*2 ViH VCC x 0.7 - VCC + 3.6 V
(max 5.8)
V||_ - - VCC x 0.3
AVt VCC x 0.05 | - -
5 V-tolerant ports*3. *7 ViH VCC x0.8 |- VCC + 3.6
(max 5.8)
V||_ - - VCC x 0.2
AVt VCC x 0.05 | - -
RTCICO, | When using the | When VBATT ViH VBATT x - VBATT + 0.3
RTCIC1, | battery backup | power supply is 0.8
RTCIC2 | function selected Vi i i VBATT x 0.2
AVt VBATT x - -
0.05
When VCC ViH VCCx08 |- Higher
power supply is voltage
selected either
VCC +0.3V
or
VBATT +0.3
\Y
V||_ - - VCC x 0.2
AVt VCC % 0.05 | - -
When not using the battery backup | V|4 VCC x 0.8 - VCC +0.3
function Vi i i VCC x 0.2
AVt VCC x 0.05 | - -
Other input pins*4 ViH VCCx0.8 |- -
Vi - - VCC x 0.2
AV1 VCC x 0.05 | - -
Ports 5 V-tolerant ports*3. *7 Vi VCCx0.8 |- VCC + 3.6 \Y%
(max 5.8)
Vi - - VCC x 0.2
Other input pins*6 ViH VCC x0.8 |- -
V||_ - - VCC x 0.2

Note 1.
Note 2.
Note 3.
Note 4.
Note 5.
Note 6.
Note 7.

SCL1_B, SDA1_B (total 2 pins).

SCLO_A, SDAO_A, SCLO_B, SDAO_B, SCL1_A, SDA1_A (total 6 pins).
RES and peripheral function pins associated with P205, P206, P400, P401, P407 to P415, P708 (total 15 pins).
All input pins except for the peripheral function pins already described in the table.
P205, P206, P400, P401, P407 to P415, P708 (total 14 pins).

All input pins except for the ports already described in the table.
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 may occur

because 5 V-tolerant ports are electrically controlled so as not to violate the breakdown voltage.
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Table 2.4 IOVIH VIL(20f2)
Symbo
Parameter | Min Typ | Max Unit
E’E%iéﬁﬂﬂi%% 9#1%17]@% IIC (except for SMBus)*" \/ VCC x0.7 |- - \%
BWARBE 5| Vi - - VoG <03
AVy VCC x 0.05 | - -
IIC (except for SMBus)*2 ViH VCC x 0.7 - VCC + 3.6 Vv
(max 5.8)
V||_ - - VCC x 0.3
AVy VCC x 0.05 | - -
5 V-tolerant ports*3. *7 ViH VCC x0.8 |- VCC + 3.6
(max 5.8)
V||_ - - VCC x 0.2
AVy VCC x 0.05 | - -
RTCICO, | EAMBBEH | MRVBATTER | V) VBATT x | - VBATT +0.3
RTCIC1, | BEEY By 0.8
RTCIC2 Vi ; ~ | VBATTx02
AVt VBATT x - -
0.05
YERRVCCHIRR | V) VCC x08 |- FEMBEY
CC+O.3VEYV
BATT+0.3
\%
V||_ - - VCC x 0.2
AVy VCC x 0.05 | - -
TER Bt & TR ViH VCCx0.8 |- VCC +0.3
V||_ - - VCC x 0.2
AVy VCC x 0.05 | - -
HAE A5 f+4 ViH VCCx0.8 |- -
Vi - - VCC x 0.2
AVq VCC x 0.05 | - -
Ports 5 V-tolerant ports*3. *7 Vi VCCx0.8 |- VCC + 3.6 \%
(max 5.8)
Vi - - VCC x 0.2
HAnia N5 f+6 ViH VCCx0.8 |- -
V||_ - - VCC x 0.2
Note 1. SCL1_B, SDA1_B (total 2 pins).
Note 2. SCLO_A, SDAO_A, SCLO_B, SDAO_B, SCL1_A, SDA1_A (total 6 pins).
Note 3. RESF15P205. P206. P400. P401. P407%IP415. P708HEXHISMNEITHRESIHD (154518 o
Note 4. BRERFPERRIMNETHRES IIIMIFRE RS,
Note 5. P205, P206, P400, P401, P407 to P415, P708 (total 14 pins).
Note 6. PBRERAPERARIHEOIMNYETBE RN,
Note 7. HVCCNMF27VES, MSVIRORMABER/NF3.6V, GNAIERRETE, BAASVIHEROZBITHN, FaEREFEE,
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RAG6M1 Group 2. Electrical Characteristics RA6M1 Group 2. BRI
N\ ;ﬁ‘ N\ N
2.2.3 0 lop, loL. 223 RERM
Table 2.5 /0 Ion, loL Table 2.5 BRERE
Parameter Symbol Min Typ Max Unit Parameter Symbol Min Typ Max Unit
Permissible output current Ports P008, P201 - loH - - -2.0 mA AFRHEBR (81510 Ports P008, P201 - loH - - -2.0 mA
(average value per pin) HFHE)
IOL - - 2.0 mA |o|_ - - 2.0 mA
Ports P014, P015 - loH - - -4.0 mA Ports P014, P0O15 - loH - - -4.0 mA
IOL - - 4.0 mA |o|_ - - 4.0 mA
Ports P205, P206, P407 to P415, | Low drive*! loH - - -2.0 mA I%OP205. P206. P407ZEP415, Low drive*! IoH - - 2.0 mA
P602, P708 (total 13 pins) P602, P708 (total 13 pins)
loL - - 2.0 mA loL - - 2.0 mA
Middle drive*2 loH - - -4.0 mA Middle drive*2 loH - - -4.0 mA
loL - - 4.0 mA loL - - 4.0 mA
High drive*3 lIoH - - -20 mA High drive*3 IoH - - -20 mA
IOL - - 20 mA |o|_ - - 20 mA
Other output pins*4 Low drive*! IoH - - -2.0 mA HAthi 5 (R4 Low drive*! IoH - - -2.0 mA
loL - - 2.0 mA loL - - 2.0 mA
Middle drive*2 loH - - -4.0 mA Middle drive*2 loH - - -4.0 mA
loL - - 4.0 mA loL - - 4.0 mA
High drive*3 IoH - - -16 mA High drive*3 IoH - - -16 mA
IOL - - 16 mA |o|_ - - 16 mA
Permissible output current Ports P008, P201 - IoH - - -4.0 mA AL ER (815 Ports P008, P201 - IoH - - -4.0 mA
(max value per pin) MR AME)
|o|_ - - 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*! IoH - - -4.0 mA HP205. P206. P407ZEPA415. Low drive*! IoH - - -4.0 mA
P602, P708 (total 13 pins) P602, P708 (total 13 pins)
IOL - - 4.0 mA |o|_ - - 4.0 mA
Middle drive*2 IoH - - -8.0 mA Middle drive*2 loH - - -8.0 mA
|o|_ - - 8.0 mA |o|_ - - 8.0 mA
High drive*3 loH - - -40 mA High drive*3 loH - - -40 mA
loL - - 40 mA loL - - 40 mA
Other output pins*4 Low drive*! loH - - -4.0 mA Hithgi 5 (R4 Low drive*! IoH - - -4.0 mA
IOL - - 4.0 mA |o|_ - - 4.0 mA
Middle drive*2 IoH - - -8.0 mA Middle drive*2 loH - - -8.0 mA
|o|_ - - 8.0 mA |o|_ - - 8.0 mA
High drive*3 loH - - -32 mA High drive*3 loH - - -32 mA
IOL - - 32 mA |o|_ - - 32 mA
Permissible output current Maximum of all output pins ZloH (max) | - - -80 mA aFmHER (FIESIMSM | AERHSIHNRAE ZloH (max) | - - -80 mA
(max value of total of all pins) MR AME)
Z|o|_ (max) - - 80 mA Z|o|_ (max) - - 80 mA
Caution: To protect the reliability of the MCU, the output current values should not exceed the values in this table. The Caution: AP RRENFTEY, AHERERKESERPAE, FHHEEHBREEE100usRNFBRTEEE,
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. XZETEPmnPFSEH 728 Mifk QIR A S A IR TNEE BTV E. ERERGENEX TREFMENSIEEN.
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. XEEPMNPFSEHZ28MinOIRchaE AP IRFPERNEENERNE. ERERGFIEL TREFMENEIEET,
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 Note 3. XREPMNnPFSEHZaMiHOWRchaE NI PIEFEHIRNEENERIE. ERERGFNEX TREFMENEIEET.
driving ability is retained in Deep Software Standby mode.
Note 4. Except for P000 to P007, P200, which are input ports. Note 4. BRTPOOOZEP007. P200/7%I N .
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224 I/0 Von, VoL, and Other Characteristics
Table 2.6 1/0 Vg, VoL, and other characteristics
Parameter Symbol Min Typ Max Unit Test conditions
Output voltage lic VoL - - 0.4 \ loL =3.0mA
VOL - - 0.6 lOL =6.0 mA
lc*1 VoL - - 0.4 loL = 15.0 mA
(ICFER.FMPE = 1)
VoL - 0.4 - loL =20.0 mA
(ICFER.FMPE = 1)
Ports P205, P206, P407 to P415, Vou VCC-1.0 - - loH = -20 mA
P602, P708 (total of 13 pins)*2 VCC=3.3V
VOL - - 1.0 lOL =20 mA
VCC=3.3V
Other output pins VoH VCC-0.5 - - loy =-1.0 mA
VoL - - 0.5 loL=1.0mA
Input leakage current RES [linl - - 5.0 A Vih=0V
Vin =5.5V
Ports P00 to P002, P0O04 to P006, - - 1.0 Vin=0V
P200 Vi, =VCC
Ports P003, P007 | Before - - 45.0 Vin=0V
initialization*3 Vi, =VCC
After - - 1.0 Vin=0V
initialization*4 Vi, =VCC
Three-state leakage 5 V-tolerant ports [ITsil - - 5.0 uA Vih=0V
current (off state) Vin=55V
Other ports (except for ports PO00 - - 1.0 Vih=0V
to P007, P200) Vi, = VCC
Input pull-up MOS current | Ports PO to P7 (except for ports Ip -300 - -10 HA VCC=27t036V
P000 to P0O07) Vin=0V
Input capacitance USB_DP, USB_DM, and ports Cin - - 16 pF Vbias =0V
P003, P007, P014, P015, P400, Vamp =20 mV
P401 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=3o0r7)=0

2.2.4 IOVOH VOLFM E b4 1%
Table 2.6 IOVOH. VOLFNH fth4Fik
Parameter Symbol Min Typ Max Unit Wit &1
HHBE Inc VoL - - 0.4 v HOL=308%
VoL - - 0.6 HOL=60BZ
lic*1 VoL - - 0.4 I0L=15.0mA(ICFER.
FMPE=1)
VoL - 0.4 - 10L=20.0mAI(ICFER.
FMPE=1)
BOP205. P206, P407ZEP415, Vou VvCC-1.0 | - - HOH=-202
P602. P708 (13%t) =2 RVCC=3.3V
VoL - - 1.0 HOL=20%
RVCC=3.3V
HAb S VoH VCC-05 | - - IOH=-1.02%
VoL - - 0.5 HOL=10%%
YN L RES [linl - - 5.0 WA V=0V
Vin=55V
% [IPOO0ZEP002. POO4ZEP006. - - 1.0 Vihn=0V
P200 Vi, = VCC
Ports PO03, PO07 | Before - - 45.0 Vin=0V
initialization*3 Vi, =VCC
After - - 1.0 V=0V
initialization*4 Vi, =VCC
=FRER CREAR 5 V-tolerant ports [Irsil - - 5.0 pA Vi =0V
& V=55V
Hthis O (IROPOO0ZEPO07. P20 - - 1.0 Vin=0V
OB5H) Vi, = VCC
B _EHIMOSERR HOPOEP7 (IORIM Ip -300 - -10 HA VCC=27t03.6V
P00 to P007) V=0V
NS USB_DP. USB_DMIikO Cin - - 16 pF Vbias =0V
P003, P007, P0O14, P015, P400, Vamp =20 mV
P401 f=1MHz
— T,=25°C
HNG I - - 8 a

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

Note 2. XZETEPmMnPFSEH 728 Vim O IRhEe /(i Ik ZF = IR ThRE S BB ES
ERERHFNEN TRREBMANBIEES.

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

Note 4. POnPFS.ASEL(n=3o0r7)=0
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RAG6M1 Group 2. Electrical Characteristics RA6M1 Group 2. BRI
. Y/ 1z
2.2.5 Operating and Standby Current 2.2.5 TSR
Table 2.7 Operating and standby current (1 of 2) Table 2.7 TERFFNM AR (10f2)
Parameter Symbol Min Typ Max | Unit | Test conditions Parameter Symbol Min Typ Max | Unit | WiX&H
Supply . Maximum?*2 lec*® - - 87 mA ICLK = 120 MHz HEE R Maximum?*2 lec*® - - 87 mA ICLK = 120 MHz
current* " PCLKA = 120 MHz *1 " PCLKA =120 MHz
CoreMarkS"> - v PCLKB = 60 MHz CoreMarks"> - vl PCLKB = 60 MHz
Normal mode Al peripheral clocks enabled, - 24 - PCLKC = 60 MHz EREEL BAMEINEEE, R - 24 - PCLKC = 60 MHz
while (1) code executing from PCLKD = 120 MHz B MIAFERIT4 PCLKD = 120 MHz
flash™ FCLK = 60 MHz FCLK = 60 MHz
BCLK = 120 MHz BCLK = 120 MHz
o All peripheral clocks disabled, - 12 - o BRI IMEESH, RE(1R - 12 -
kS, while (1) code executing from kS 5 MIATFHRIT*5. +6
o *B o
£ flash*5, *6 £
el el
3 | Sleep mode*5. *6 - 9 335 3 | Sleep mode*5. *6 - 9 335
o Q.
2 | Increase during BGO Data flash P/E - 6 - 2 | BGOE{THAEME N HIRAFPE - 6 -
2 | operation 2 o
T Code flash P/E - 8 - T RIBIATFPE - 8 -
Low-speed mode*S - 1.2 - ICLK = 1 MHz Low-speed mode*S - 1.2 - ICLK = 1 MHz
Subosc-speed mode*S - 1.0 - ICLK = 32.768 kHz Subosc-speed mode*S - 1.0 - ICLK = 32.768 kHz
Software Standby mode - 1.3 13 Ta < 85°C REFIRT - 1.3 13 Ta < 85°C
- 1.3 21 Ta<105°C - 1.3 21 Ta<105°C
Power supplied to Standby SRAM and USB resume - 28 65 WA Ta < 85°C FEBSRAMAUSBIRE 1 M BB Tt es - 28 65 WA Ta < 85°C
detecting unit _ 28 93 Ta < 105°C - 28 93 Ta < 105°C
Power not supplied to Power-on reset circuit low - 11.6 28 Ta < 85°C ?jrﬁ]JgiAh{/\ﬂE%JSB’ﬁﬂ'E {;EEEEL FE R INFEINAE - 11.6 28 Ta < 85°C
SRAM or USB resume power function disabled S ) g ot *H "
@ | detecting unt - 116 |32 Ta <105°C = - 116 |32 Ta <105°C
g Power-on reset circuit low - 4.9 21 Ta<85°C g }Jﬁ:EEEﬁLL ERER R TAE T AE - 4.9 21 Ta < 85°C
> functi bled A
5 poweriunction enable - 49 |26 Ta < 105°C i - - 49 |26 Ta < 105°C
2 7
% Increase when the RTC | When the low-speed on-chip - 4.4 - - # | RTCHIAGTETTAIIE N EARERA LR H23(LOCO) - 4.4 - -
o | and AGT are operating oscillator (LOCO) is in use i% B
©
2 When a crystal oscillator for - 1.0 - - B HEAATRN AN - 1.0 - -
3 low clock loads is in use KR % 28 B
gif When a crystal oscillator for - 1.4 - - {55 AT BY $ A B &R IR IR - 1.4 - -
[a} standard clock loads is in use SHheshy
RTC operating while VCC is off (with | When a crystal - 0.9 - VBATT =18V, VCCXHIBIRTCIEYT (BBERMER | HEMATHRE AR - 0.9 - VBATT =18V,
the battery backup function, only the | oscillator for low clock VCC =0V )I)Jﬁ'é, RERTCHBEIN IR HEIETT | N&EIRE2E6 VCC=0V
RTC and sub-clock illat loads is i
operaatg) sub-clock oscillator oads is in use - w - VBATT =33V, B 11 N VBATT =33V,
VCC=0V VCC=0V
When a crystal . 10 |- VBATT =18V, LA RN R . 10 |- VBATT =18V,
oscillator for standard VCC=0V B & KRS 28 B VCC =0V
lock loads is i
clocrioads s inuse - 16 |- VBATT =33V, - 16 |- VBATT =33V,
VCC=0V VCC=0V
Analog During 12-bit A/D conversion Alcc - 0.8 1.1 mA | - 1‘%%% FE12{UAD¥% R (E) Alcc - 0.8 1.1 mA | -
D — i
Sﬁg;; During 12-bit A/D conversion with S/H amp ) 23 |33 | mA |- " TEfBASHamp T 1 2 ADE R A iE] } 23 |33 |mA |-
current PGA (1ch) - 1 3 mA | - PGA (1ch) - 1 3 mA | -
ACMPHS (1 unit) - 100 | 150 |pA |- ACMPHS (1 unit) R 100 | 150 |pA |-
Temperature sensor - 0.1 0.2 mA - RS RR N 28 - 0.1 0.2 mA -
During D/A conversion (per unit) Without AMP output - 0.1 0.2 mA - DARIZHRE (E&11) FTAMPHIH - 0.1 0.2 mA -
With AMP output - 0.6 1.1 mA - HAMPHIH - 0.6 1.1 mA -
Waiting for A/D, D/A conversion (all units) - 0.9 1.6 mA - E#FAD. DARIR (FREsMI) - 0.9 1.6 mA -
ADC12, DAC12 in standby modes (all units)*7 - 2 8 pA - ADC12. DACT12&FHHIRI (FRIBEERTT) +7 - 2 8 pA -
Reference During 12-bit A/D conversion (unit 0) AlREFHO - 70 120 pA - iﬁéﬁ%‘}ﬁ TE12fiAD¥:#HAIE] ($£7T0) AlReFHO - 70 120 pA -
T (VREF N —
zgg;,; Waiting for 12-bit A/D conversion (unit 0) ; 007 |05 |upA |- o) ZE12fIADER (8750) - 007 |05 |upA |-
current ADC12 in standby modes (unit 0) - 007 |05 |pA |- ADC12Rt FRHIER (8550) B 007 |05 |pA |-
(VREFHO)
Reference During 12-bit A/D conversion (unit 1) AlREFH - 70 120 pA - iﬁ%iﬁ TE12fIAD¥: e ERIE] ($£7T1) AlReFH - 70 120 pA -
FR(VREF _ _
Supply During D/A conversion Without AMP output - 01 |04 |mAa |- n DASEATAIA (B#iL FAMPH - 01 |04 |ma |-
i pre -
(C\l;EET:tH) (per unit) With AMP ouput - 0.1 04 | mA |- HAMPHIE - 01 |04 |mA |-
Waiting for 12-bit A/D (unit 1), D/A (all units) conversion - 0.07 |08 pA - EF12MUAD (£7T1) « DA (FiE$T) Hif - 0.07 |08 pA -
ADC12 unit 1 in standby modes - 0.07 0.8 HA - ADC122 751 R FRNAET - 0.07 0.8 HA -
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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 UsSB lccusBLs | - 3.5 6.5 mA VCC_USB
operating
current Full speed UsB lccusers | - 4.0 100 | mA | VCC_USB
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)
lcc Max. = 0.53 x f + 23 (maximum operation in High-speed mode)
Icc Typ. = 0.08 x f + 2.4 (normal operation in High-speed mode)
lcc Typ. = 0.1 xf+ 1.1 (Low-speed mode)
lcc Max. = 0.09 x f + 23 (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 the MCU is in Software Standby mode or the MSTPCRD.MSTPD16 (12-bit A/D Converter 0 Module Stop bit) and
MSTPCRD.MSTPD15 (12-bit A/D Converter 1 Module Stop bit) are in the module-stop state.
See section 42.6.8, Available functions and register settings of ANOOO to AN002, ANOO7, AN100 to AN102, and AN107 in
User’s Manual.
100.0
10.0
<
o
=
01 o
a("C)
Avergge value of thetested middlesamples during product evaluation.
----- Aver zge value of thetested upper-imit samples during product evaluation.
Figure 2.2 Temperature dependency in Software Standby mode (reference data)
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RA6M1 Group 2. BRI
Table 2.7 TR (20f2)
Parameter Symbol Min Typ Max | Unit | WiX&H
USBT{F i35 usB lccuseLs | - 35 6.5 mA | VCC_USB
& 237 USB lccusers | - 40 [100 |mA |vcc_uss
Note 1. EBRERBEREFMERMUSIHTHEMBWMA LRMOSEFELTFXFRESHNIER T,
Note 2. fFRIRMHAINETHRENRIEHITNE, XFEIEBGORIE,
Note 3. ICCEURTFFICLK)IA T, (ICLK:PCLKA:PCLKB:PCLKC:PCLKD:BCK:EBCLK=2:2:1:1:2:1:1)
HCCHR K. =053xf+23 (BHRIENX THRKAIRIE)
Fccail, =008xf+2.4 (HEREL THIERIRIE)
lcc Typ. = 0.1 xf+ 1.1 (Low-speed mode)
lcc Max. = 0.09 x f + 23 (Sleep mode).
Note 4. XAEIEBGOIRIE,
Note 5. EZRE FELEAIINEIGEFRENHES, XFEIEBGORE,
Note 6. FCLK. BCLK. PCLKA. PCLKB. PCLKCFIPCLKDI&E 6445357 (3.75MHz)o
Note 7. HMCULRFEREFNIERXTIMSTPCRDMSTPD16 (1211 ADFZIREFOME = EM1) H
MSTPCRD.MSTPD15 (12fiAD¥5#2 88 1#E RIS LEfi) A FHRRE LIRS,
BEBH%42.68T, ANOOOZEANO02. ANOO7. ANTOOZEANT02FIANT07HYA] BINBEFFFIRE
User’s Manual.
100.0
10.0
*
o
=
10
-40 -20 0 20 40 &0 B0 100
0.1
Ta (*C)
fvergge value of thetested middlesamples during product evaluation.
----- Averzge value of thetested upper-imit samples during product evaluation.
Figure 2.2 REFMEX TRREREYE (SFHIE)
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Avergge value of thetested middle samples during product evaluation.

----- Aver zge value of thetested upper-imit samples during product evaluation.

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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Averzge value of thetested middle samples during product evaluation.

----- Avergge value of thetested upper-imit samples during product evaluation.

Figure 2.4

Temperature dependency in Deep Software Standby mode, power not supplied to SRAM or USB
resume detecting unit, power-on reset circuit low power function disabled (reference data)
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Avergge value of thetested middle samples during product evaluation.
----- Aver zge value of thetested upper-imit samples during product evaluation.
Figure 2.3 FRERFFNETRURE &R, HRFNSRAMEB
USBIREIENSBIT (S HKiE)
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Averzge value of thetested middlesamples during product evaluation.
----- Avergge value of the tested upper-imit samples during product evaluation.
Figure 2.4 EEEE;%E?HEECTE'\J;’EEﬁWﬁm KMESRAMEEUSBR S 18 oiftia, EBRE(iBRIKINEIIGERA
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fAverzge value of thetested middle samples during product evaluation.
----- Averzge value of thetested upper-imit samples during product evaluation.

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)

Figure 2.5

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 | SfVCC | 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 O is disabled regardless of the value of the 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.

Parameter Symbol Min Typ Max Unit Test conditions
Allowable ripple frequency fr vee) - - 10 kHz Figure 2.6
Vr (vee) <VCC x0.2
- - 1 MHz Figure 2.6
V (vee) S VCC x 0.08
- - 10 MHz Figure 2.6

Vr (vee) <VCC x 0.06

Allowable voltage change rising dt/dvCC 1.0 - - ms/V When VCC change exceeds VCC +10%

and falling gradient

RO1DS0356EJ0100 Rev.1.00
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Averzge value of thetested middle samples during product evaluation.

----- Aver gge value of thetested upper-imit samples during product evaluation.
Figure 2.5 sﬁggggnﬁﬂwssrgmmm KRMESRAMEEUSBRE M B Tiitia. PR LRSI BIRKIIFEINEE
2.2.6 VCCEAM TREBEMBURINE
Table 2.8 EAMTEBEE
Parameter Symbol | Min Typ Max Unit Mt & 14
VCCERBBE BN ABEENER0E U SrvCC | 0.0084 | - 20 ms/V | -
B EABEENR0E I 0.0084 | - - -
SCI/USB boot mode*? 0.0084 | - 20 -
VCC falling gradient*2 SfVCC | 0.0084 | - - ms/V | -

Note 1. TESISEXT, FILOFS1LVDASHIAYEIMA, #RZEIEMEBEKNSF0OFITHE L
Note 2. XEAFEMAVBATTAEY,

Table 2.9 F B ESUR IR
SO BEMSTIEVCC ER(3.6V)H FIR(2.7V) Z [EIRYSEE# B 7 i SUR M ZE N (VCCQ)o HVCCEMIEBIIVCCE10%ET, #0U# E 2R
BEZH EAM TREFHEJIVCC
Parameter Symbol Min Typ Max Unit Wit &4
f‘tﬁ?ﬁ(f&%ﬁ@ fr (vcCe) - - 10 kHz Figure 2.6
Vr (vee) <VCC x 0.2
- - 1 MHz Figure 2.6
V; (vee) < VCC x 0.08
- - 10 MHz Figure 2.6
Vr (vee) <VCC x 0.06
AWBEZHWEATEEE dt/dvCC | 1.0 - - ms/V LHVCCTHEBIEVCCE10%
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Oct 8, 2019



RA6M1 Group 2. Electrical Characteristics

RA6M1 Group

< 1/fr(VCC)

VCC H\ Viveo
v
Figure 2.6 Ripple waveform
2.3 AC Characteristics
2.3.1 Frequency
Table 2.10 Operation frequency value in high-speed mode
Parameter Symbol | Min Typ Max Unit
Operation frequency System clock (ICLK*2) f - - 120 MHz
Peripheral module clock (PCLKA)*2 - - 120
Peripheral module clock (PCLKB)*2 - - 60
Peripheral module clock (PCLKC)*2 -3 - 60
Peripheral module clock (PCLKD)*2 - - 120
Flash interface clock (FCLK)*2 -1 - 60
External bus clock (BCLK)*2 - - 120
EBCLK pin output - - 60

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 -*3 -

Peripheral module clock (PCLKD)*2 - -

Flash interface clock (FCLK)*1 *2 - -

External bus clock (BCLK) - -

EBCLK pin output - -

Al Al al al Al Al 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.
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Figure 2.6 HUB KR
2.3
2.3.1 Frequency
Table 2.10 EEEN TRIETIMEE
Parameter Symbol | Min Typ Max Unit
BT RGBT ER(ICLK#*2) f - - 120 MHz
HMEREIRETFR(PCLKA)*2 - - 120
SMEIEIRETEP(PCLKB)*2 - - 60
SMEARIRETHR(PCLKC)*2 3 B 60
SMEIEIRETFR(PCLKD)*2 - - 120
R QBB (FCLK)*2 1 - 60
|\§Blu\éiﬂqf¢l BCLK *2 - _ 120
EBCLK3S | B4 - - 60
Note 1. TESFAFEHITHRIZHIBIRET, FCLKATAE D AMHZEIAZIETT,
Note 2. *TFICLK. PCLKA. PCLKB. PCLKC.
PCLKD. FCLKHIBCLK#MZE
Note 3. fEFADC128Y, PCLKC%-"'F—ME DI TMHz,
Table 2.11 {REENX TRIETIAEE
Parameter Symbol | Min Typ Max Unit
BT RGBT ER(ICLK)*2 f - - 1 MHz
SMEREIRETFR(PCLKA)*2 - - 1
SMEIEIRETEP(PCLKB)*2 B - 1
SMEARIRETHR(PCLKC)*2 #3 _*3 B 1
FMEIEIRET$(PCLKD)*2 - - 1
Flash# OB $H(FCLK)*1 %2 - - 1
HMER S 2% BT 1 (BCLK) - - 1
EBCLK3S | B4 - - 1
Note 1. 4RIEHIBBFAEEEREXN THER,
Note 2. *TFICLK. PCLKA. PCLKB. PCLKC.
PCLKD. FCLKFABCLKS#RZE,
Note 3. fFRADC12RY, PCLKCIARMIMIZE NZE1MHzZ,
R01DS0356EJ0100 Rev.1.00 RENESAS #320, A2l
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Table 2.12 Operation frequency value in Subosc-speed mode
Parameter Symbol | Min Typ Max Unit
Operation frequency System clock (ICLK)*2 f 294 - 36.1 kHz
Peripheral module clock (PCLKA)*2 - - 36.1
Peripheral module clock (PCLKB)*2 - - 36.1
Peripheral module clock (PCLKC)*2,*3 - - 36.1
Peripheral module clock (PCLKD)*2 - - 36.1
Flash interface clock (FCLK)*1, *2 29.4 - 36.1
External bus clock (BCLK)*2 - - 36.1
EBCLK pin output - - 36.1

Oct 8, 2019

Note 1. Programming or erasing the flash memory is disabled 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 tBeye 16.6 - - ns Figure 2.7
EBCLK pin output high pulse width tcH 3.3 - - ns
EBCLK pin output low pulse width toL 3.3 - - ns
EBCLK pin output rise time ter - - 5.0 ns
EBCLK pin output fall time tes - - 5.0 ns
EXTAL external clock input cycle time tExcyc 41.66 - - ns Figure 2.8
EXTAL external clock input high pulse width texH 15.83 - - ns
EXTAL external clock input low pulse width texL 15.83 - - ns
EXTAL external clock rise time texr - - 5.0 ns
EXTAL external clock fall time texs - - 5.0 ns
Main clock oscillator frequency fvAIN 8 - 24 MHz -
Main clock oscillation stabilization wait time tvainosewT | - - -1 ms Figure 2.9
(crystal) *1
LOCO clock oscillation frequency fLoco 29.4912 | 32.768 | 36.0448 | kHz -
LOCO clock oscillation stabilization wait time tLocowT - - 60.4 us Figure 2.10
ILOCO clock oscillation frequency fiLoco 13.5 15 16.5 kHz -
MOCO clock oscillation frequency Fmoco 6.8 8 9.2 MHz -
MOCO clock oscillation stabilization wait time tMocowT - - 15.0 us -
HOCO clock oscillator Without FLL fioco1s 15.78 16 16.22 MHz -20<Ta<105°C
oscillation frequency froco1s 17.75 18 18.25
fHoco20 19.72 20 20.28
fioco1s 15.71 16 16.29 -40<Ta<-20°C
fioco1s 17.68 18 18.32
fHoco20 19.64 20 20.36
With FLL fHoco16 15.955 16 16.045 -40 < Ta<105°C
froco1s 17.949 | 18 18.051 fsrzguzgg; acouracy
fHoco20 19.944 20 20.056 is £50 ppm.
HOCO clock oscillation stabilization wait time*2 tHocowT - - 64.7 us -
FLL stabilization wait time trLLwT - - 1.8 ms -
PLL clock frequency foLL 120 - 240 MHz -
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Table 212  Subosc-speedi® = FHIEITIAE(ME
Parameter Symbol | Min Typ Max Unit
BTN RAEBTEP(ICLK)*2 f 29.4 - 36.1 kHz
SMGIEIR BT P (PCLKA)*2 - - 36.1
MG IR S (PCLKB)*2 - - 36.1
IMEIEIRETEP (PCLKC)*2 +3 - - 36.1
IMEIEIRETEH(PCLKD)*2 - - 36.1
FlashiZ OB $H(FCLK)*1 %2 29.4 - 36.1
SMER S LR BT EP(BCLK)*2 - - 36.1
EBCLK 5| Bt - - 36.1
Note 1. 1ESuboscRERRNT, R AFHITHIZESHIZRR.
Note 2. XFICLK. PCLKA. PCLKB. PCLKC.
PCLKD. FCLKFIBCLKSRZE,
Note 3. ADC12FBEfER.
2.3.2 Ny =2
Table 2.13  FREIBISMEHIIMAIBIHEIE 29PEI11)
Parameter Symbol Min Typ Max Unit Mt 5= 14
EBCLK5 | R4 Lt B HARY (&) taeyc 16.6 - - ns Figure 2.7
EBCLKE | Bt Sh R tor 33 : - ns
EBCLKS | Bt Bk ES toL 33 - - ns
EBCLK3 | Bl3aH L F+B 8] ter - - 5.0 ns
EBCLKS | B th T & BY i) tes - - 5.0 ns
EXTALSMERBY S N\ B HA B 1a] texeye 41.66 - - ns Figure 2.8
EXTALSMNERB S8 N B b B tex 15.83 - - ns
EXTALSMSBES $eh 5 N B R 32 text 15.83 - - ns
EXTALSMERES b £ FH B8] texe - - 5.0 ns
EXTALSNERES $0 T F2E 8] toxr - : 5.0 ns
FEEMRH ISR faaIN 8 - 24 MHz |-
FRHIRHRESEHFNE (BIR) +1 tmanosewT | - - -*1 ms Figure 2.9
LOCOBT SR H M= fLoco 29.4912 | 32768 | 36.0448 | kHz -
LOCOBY $hifR 57 2 RE F 15 A 18] tLocowT - - 60.4 ps Figure 2.10
ILOCOBT iR HIAE fiLoco 135 15 16.5 kHz |-
MOCOBY iR H M= Froco 6.8 8 9.2 MHz | -
MOCORI SR F 12 £ & & 5T 1A tmocowT - : 15.0 us :
%Oéow‘im}ﬁ%%%#ﬁ% Without FLL fHocO16 15.78 16 16.22 MHz |-20<Ta<105°C
. froco1s 17.75 18 18.25
fHoc020 19.72 20 20.28
fHoco16 15.71 16 16.29 -40 < Ta<-20°C
fHoco1s 17.68 18 18.32
fHOCO20 19.64 20 20.36
With FLL fHoco16 15955 | 16 16.045 ;ﬁgﬁsﬁ%g%ﬁjgg
fHoco1s 17.949 |18 18.051 oMo
fH0CO20 19.944 | 20 20.056
HOCORY h i % 12 & B 5 HY [a]2 trocomr | - - 64.7 us -
FLLERE S R5A 18] trLLwT - - 1.8 ms -
SHARTRBY Phaf =R foLL 120 - 240 MHz |-
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RA6M1 Group

2. Electrical Characteristics

Table 2.13 Clock timing except for sub-clock oscillator (2 of 2)
Parameter Symbol Min Typ Max Unit Test conditions
PLL clock oscillation stabilization wait time tpLLwT - - 174.9 us Figure 2.11

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. A value that is two times the value shown is
recommended.
EBCLK pin output
tCr
Figure 2.7 EBCLK output timing
tE)(cyc
texn L texc
EXTAL external clock input [ VCC x 0.5
tex texr
Figure 2.8 EXTAL external clock input timing
MOSCCR.MOSTP 3‘
Main clock oscillator output gzzzzzzzzz; % g? \ / \ / \ /
B tmainoscwT N
Main clock W
Figure 2.9 Main clock oscillation start timing
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Table 2.13  FREIBISIRS7 25 5P AOBS S (2012)
Parameter Symbol Min Typ Max Unit MR
PLLEY $fR5% 42 E S 155 AY 8] teLLwT - - 174.9 s Figure 2.11
Note 1. B XBIMIRFRT, FHARFHREIEBHRIURFITMH, HEERIFARENIRSIRENE, IMOSCWTCREFFLSRIZENET
FAFHEFENE, FHMOSCCRMOSTPAIAYIE B BB HIRIE/S, EEXOSCSFMOSCSFITE MIAE A1, REFHAE
BER IR,
Note 2. XEMENMREREMEIHOCOIRHINZE(FHOCO)X EIRIE T 1ESEEIRIBTIEL,
Table 2.14  EIBY$MEHRAVBISHESF
Parameter Symbol Min Typ Max Unit Wit &
Sub-clock frequency fsus - 32.768 - kHz -
E'JW%*#E%%E%%W@ tSUBOSCWT - - -*1 S Figure 2.12

Note 1. IRERIFMRFREY, HRRSH[RGISBHRIVRFZITME, HEERIFAEENIRSIRENE, ERSOSCCRSOSTPURIZE L
B HiREE, RAERRNMRFRENEIEZHEEEBREFA FREREINHIEHE. ENEAREBTERENE
EBCLK3S | Bl%a
tCr
Figure 2.7 EBCLK it B3 F
tE)(cyc >
texu e text N
EXTALSMEBES $AEIN / VCC x 0.5
tex texr
Figure 2.8 EXTALSMEBBT EhiNBS
MOSCCR.MOSTP _X(
B tmainoscwT N
EBYSH W
Figure 2.9 EHIRHH IR F
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2. Electrical Characteristics

On-chip oscillator output

LOCO clock

LOCOCR.LCSTP \

I ANT NS NSNS

tLocowt

Y AWA WS

Figure 2.10 LOCO clock oscillation start timing
PLLCR.PLLSTP \
PLL circuit output WM\J
OSCSF.PLLSF
PLL clock
Figure 2.11 PLL clock oscillation start timing

Note:  Only operate the PLL after the main clock oscillation has stabilized.

Sub-clock oscillator output

SOSCCR.SOSTP x‘

£

£
n W

tsusoscwrt

RA6M1 Group

2. BEAM

agat it e

M ZEBY$h

LOCOCR.LCSTP !

\

M NJ NSNS S

tLocowt

I WA W

Figure 2.10 LOCORY #h#R % H ia Bt F

PLLEBER4ai

OSCSF.PLLSF

PLLCR.PLLSTP X

£ (4

g )

PLL clock

Figure 2.11 PLLBY $hifRHFF 46 B 7
Note: NTEEBIBHRHISEFIRIEPLL,

SOSCCR.SOSTP \

£ s
n »

Sub-clock ) '/_\—/_
) %
Figure 2.12 Sub-clock oscillation start timing
2.3.3 Reset Timing
Table 2.15 Reset timing (1 of 2)
Test
Parameter Symbol | Min Typ Max Unit conditions
RES pulse width | Power-on tRESWP 1 - - ms Figure 2.13
Deep Software Standby mode tRESWD 0.6 - - ms Figure 2.14
Software Standby mode, Subosc-speed tRESWS 0.3 - - ms
mode
All other trRESW 200 - - us
Wait time after RES cancellation tRESWT - 29 32 us Figure 2.13
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BB $hifRs7 28 A AZZZZZZZZW % g? \ / \ / \ /
« tsusoscwr .
Sub-clock %_\—/_
Figure 2.12 BB R H A Ia Bt F
2.3.3 S EHY(8]
Table 2.15  EERE(10f2)
Wit &1
Parameter Symbol | Min Typ Max Unit
RESBXHTEE Power-on tReswp 1 - - ms Figure 2.13
E*WEER{:F?%*)—L*%ﬂ tRESWD 0.6 - - ms Figure 2.14
REFHARI, SuboscRERET tresws 0.3 - - ms
P Eft tresw | 200 | - - us
RESHRH /5 B0 25 581 i8] tReswT | - 29 32 Hs Figure 2.13
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RA6M1 Group

2. BEAM

Table 2.15 Reset timing (2 of 2)
Test
Parameter Symbol | Min Typ Max Unit conditions
Wait time after internal reset cancellation (IWDT reset, WDT tRESW?2 - 320 390 us -
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)
55 55
VCC 1T
55
RES 1
) t S
Internal reset signal ReswP
(active-low) « g
tRESWT
Figure 2.13 Power-on reset timing
treswp, trResws, tREsw
s—
RES 7[
Internal reset signal
(active-low) \
55 45
treswt
Figure 2.14 Reset input timing
234 Wakeup Timing
Table 2.16 Timing of recovery from low power modes (1 of 2)
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 conngcted System clock source is PLL | tsgypc - 2.7%9 3.2%9 ms ratlc_) of all .
to main ; . . . oscillators is 1.
with main clock oscillator*3
clock
oscillator
External System clock source is main | tsgyex - 230*9 280*9 | us
clock input | clock oscillator*4
to main : «9 *9
System clock source is PLL tseyPE - 570 700 us
clock : . . 5
. with main clock oscillator
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*6 tseYHO - 240*9, *10 | 300 us
*9, *10
System clock source is MOCO*? tseymo - 220*9 300*9 us
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Table 215  EEAFE (222)
it &= 14
Parameter Symbol | Min Typ Max Unit
NEEMUEUEENERIE (WDTEfL, WDTEL, REEML | tkeswe | - 320 390 s -
. SRAMBTERNEIRE (. SRAMECCEEIRENI. 2L EMPUE
REM. BEMMPUEIRE (L. HIRIBHBIREN)
VCC y 224 b2
RES 7l i
RBEMES (F freswe —
BEEXN) « «
treswr
Figure 2.13 LB ERF
treswo, trResws, tresw
RES [
ABEAIES (K
BEEH) \
tREsWT
Figure 2.14 S(RNREF
2.34 i N
Table 216  MEIHFEEFENXEERIETE (29 HEI114)
Wit &1
Parameter Symbol | Min | Typ Max Unit
MREFNER | EEIE ARARHRAENHIRSEE | tsgyme - 2.4*9 2.8*9 ms E2.15Fr AR
ik &2 B 8] 1 BY iR 2 Wik papiilag
SR RIA - H1e
R AGNHRERE T A ENHR tsgypc - 2.7*9 3.2*9 ms
SHEsHIPLL#3
EEETJ%*IHL:Y %iﬁﬁﬁ%ﬁﬂiﬂif%ﬂ)ﬁ%%ﬁ* tSBYEX - 230*9 280*9 us
SHaspygh 4
ER B Ehia
A %%Eifﬂ‘ﬁ%ﬁﬁiﬁﬁﬁﬂﬁ tSBYPE - 570*9 700*9 us
%as+5BIPLL
/%g)th Ej%q]‘;ﬁﬁg EU ETJ"E*#E%E%*B tSBYSC - 1.2*9 1.3*9 ms
%éﬁ H‘I%‘?;}??ﬂ LOCO+8 tSBYLO - 1 .2*9 1 .4*9 ms
%éﬁﬂq%q’;}?\% HOCO*6 tSBYHO - 240*9' *10 300 us
*9, *10
RGBT IR IMOCO*7 tssymo - 220*9 300*9 us
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2. Electrical Characteristics

Table 2.16 Timing of recovery from low power modes (2 of 2)
Test
Parameter Symbol | Min | Typ Max Unit conditions
Recovery time from Deep Software Standby mode tbsgy - 0.65 1.0 ms Figure 2.16
Wait time after cancellation of Deep Software Standby mode tosgywT | 34 - 35 teye
Recovery time High-speed mode when system clock tsnz - 35*9,*10 | 70 us Figure 2.17
from Software source is HOCO (20 MHz) *9, *10
gt:ndby;]no(;je to High-speed mode when system clock tsnz - 11*9 14*9 s
00ze mode source is MOCO (8 MHz)

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 00h).
For other settings (MOSCWTCR is set to Xh), the recovery time can be determined with the following equation:

tsgymc (MOSCWTCR = Xh) = tggymc (MOSCWTCR = 00h) + (tyainoscwt (MOSCWTCR = Xh) - tyainoscewt (MOSCWTCR =
00h))

When the frequency of PLL is 240 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 00h). For other
settings (MOSCWTCR is set to Xh), the recovery time can be determined with the following equation:

tSBYMC (MOSCWTCR = Xh) = tSBYMC (MOSCWTCR = OOh) + (tMA|NOSCWT (MOSCWTCR = Xh) - tMA|NOSCWT (MOSCWTCR =
00h))

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.STCONJ1:0] = 00b:16 ps (typical), 34 pys (maximum)

STCONR.STCONJ[1:0] = 11b:16 ps (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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Table 2.16  MEINFERRMELBTE (249HE929)
it 5= 1
Parameter Symbol | Min | Typ Max Unit
R E RIS R TR E AT 8] tosay - 0.65 1.0 ms | Figure 2.16
BUE R E R B S S E6E tosgywr | 34 | - 35 toye
MEEFNER | RARHRAHOCO(20MHZ) BB == tsnz - 35%9,*10 | 70 s Figure 2.17
mEE B %9, *10
45 ShSE K FHY = - *9 *9

SR g,ij*éﬂj‘fql/)ﬁiijOCO(SMHz)ETB’J.aﬁ tsnz 11 14 V3

Note 1. MENEBHARZNHFRE, HEMRHBATENIRSH, MENETLUBLTU FARKE: SRERE=1R %R 1EN RSN

Note 2.

Note 3.

Note 4.

Note 5.

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

IR YRS Y (] + (A R LL R SERT IR B KA RE BY 8] RS % 23 B R KRB A2 E AT 8]+ 2 NLOCOE AR (HLOCOEFTRY) +31°S0
SC/EIHA (HSuboscIETERHEMSTPCO=0 (CACKRIR{ZLE) BY) o

YRIRNEN24MHZEY (B HIRHIBBSFHERFFE (MOSCWTCR) REHO5h) o WFEMIGE (MOSCWTCRIZE /Xh
) > AIUERUTARHEMEE: tSBYMC(MOSCWTCR=Xh)=tSBYMC(MOSCWTCR=05h)+({tMAINOSCWT(MOSCWTCR=Xh
JEMAINOSCWT(MOSCWTCR=05h))

LPLLAYSAE R 240MHzEY (ERTFIRHBFFITHFE2E (MOSCWTCR) 8B HNO5h) o WWFEHMIZTE (MOSCWTCRIZE AX
h) , AUERUTARBEREE: tSBYMC(MOSCWTCR=Xh)=tSBYMC(MOSCWTCR=05h)+{tMAINOSCWT(MOSCWTCR=X
h)tMAINOSCWT(MOSCWTCR=05h))

LONERAT EERER A 2AMHZEY (IR SR FFIEFFES (MOSCWTCR) EHO00h) o XFHMIEE (MOSCWTCRIZE
Aaxh) , AUEAUTARMBEMRERIE: tSBYMC(MOSCWTCR=Xh)=tSBYMC(MOSCWTCR=00h)+{tMAINOSCWT(MOSCWTC
R=Xh)tMAINOSCWT(MOSCWTCR=00h))

LPLLAYSAE H240MHzEY (ERHIRF B EFFEHIEE8R (MOSCWTCR) 8B H00N) o XNFTFEHMIEGE (MOSCWTCRIZBEHX
h) , IUERUTARHEMERE: tSBYMC(MOSCWTCR=Xh)=tSBYMC(MOSCWTCR=00h)+{tMAINOSCWT(MOSCWTCR=X
h)tMAINOSCWT(MOSCWTCR=00h))

HOCO#ZE /1 20MHz,

MOCO#ZE F18MHz,

7ESuboscRERR T, Bl #hiRH2EHLOCOTEREFRNR L TUALIR T,
L SNZCRRXDREQEN{IIEE FOBY, FiNLATEY[EI{E g BIRIR S BYa]:
STCONR.STCONJ[1:0] = 00b:16 ps (typical), 34 pys (maximum)
STCONR.STCONJ[1:0] = 11b:16 ps (typical), 104 ps (maximum).

710.24SNZCRRXDREQENTUIZ B AOBY, HFMM16ps (BE(E) FH18us (RAME) ENHOCOFRFATEL
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Oscillator
(system clock)

Oscillator
(system clock)

Oscillator
(not the system clock) «

=l e
tseyoscwt T tseysea tsevoscwr T tseysea

Hs (FRESN
)

B C
==
- B

ICLK ” ICLK 7
IRQ % N IRQ < —5 N
Software Standby mode RERFNER
tseymc, tseyex, tseypc, tsayrE, tseymc, tseyex, tseypc, tsayre,
tseypH, tseysc, tseyho, tseyLo tseypH, tseysc, tseyho, tseyLo
When stabilization of the system clock oscillator is slower YA BIRE RN T RERIE
Oscillator

H « F (systgr:ccilllca;g% J_Uﬂ « F

P4 »

(system clock)

tseyoscwrt tseysea tsayoscwTt tseysea

% (FRAZN
L %q] ) (4

14 »

tsevoscwt tsevoscwr
[ | « n e L[] « s

Oscillator
(not the system clock)

==

ICLK
IRQ . IRQ .

" Software Standby mode > C mEENER >
tseymc, tsavex, tsevec, tseype, tseymc, tsevex, tsevpc, tseype,
tseyeh, tseysc, tseyro, tseyLo tseypH, tseysc, tseyro, tseyio

When stabilization of an oscillator other than the system clock is slower LRGN LMK 2518 ERIERT
Figure 2.15 Software Standby mode cancellation timing Figure 2.15 REFNERBGEIF
Oscillator J_|_—| :,:’ —L_—|_|_|_|_ Oscillator J_|_—| a —L_—|_|_|_|_
Iy % A K
IRQ « IRQ «
Deep Software Standby reset § 5 RERGFIEM (KRBT 4 i
(active-low) B%)
Internal reset « ‘ WS‘S[S’E@L (1R «
(active-low) i BFHEHR) 7
Deep Software Standby mode REREHEFNRER
) tosay 1 ) tosay 1
> «— tosywr > <«— toseywr
Reset exception handling start EERBAIEFE
Figure 2.16 Deep Software Standby mode cancellation timing Figure 2.16 REREFNERIUERF
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2. Electrical Characteristics

Oscillator J_Uﬂ .

R

ICLK(except DTC, SRAM) | | ﬂ )

UL

ICLK(to DTC, SRAM)"' PCLK | | ﬂ

L

”

IRQ

(£
4

»la

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

2.35 NMI and IRQ Noise Filter

Recovery timing from Software Standby mode to Snooze mode

Table 2.17 NMI and IRQ noise filter
Parameter Symbol | Min Typ Max Unit Test conditions
NMI pulse width | t\yiw 200 - - ns NMI digital filter disabled tpeyc X 2 <200 ns
tpeye x 2*1 - - tpeyc * 2> 200 ns
200 - - NMI digital filter enabled tnmick * 3 <200 ns

tamick * 3.5*2 - -

tNMlCK x 3>200ns

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

tirack * 3.5 - -

tIRQCK x 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.
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

RA6M1 Group

2. BEAM

Figure 2.18 NMI interrupt input timing
- M
tIRQW
Figure 2.19 IRQ interrupt input timing
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Oscillator J_Uﬂ .

»

ICLK(except DTC, SRAM) | | ﬂ )

UL

ICLK(to DTC, SRAM) "' PCLK | |

—1

[(4

»

IRQ

L
n

MAFFHIIER

R

tsnz

E1.2SNZCRSNZDTCENIRE 18T, ICLKIRELADTCHISRAM,

Figure 2.17 MER S R X S T A9 M 2 B i)

2.35 NMIFIIRQIR = 8K 28

Table 217  NMIFIIRQMEFS ik 23

Parameter Symbol | Min Typ | Max | Unit | Wik&4

NMIBK 58 B taaw | 200 - - ns NMIZR S 28 22 P tpeyo X 2 < 200 ns
tpeye * 2*1 - - tpeye X 2 > 200 ns
200 - - BANMIE T 5k Ee tamick X 3 < 200 ns
tamick x 3.5*2 - - tamick * 3 > 200 ns

IRQBX AT tiraw 200 - - ns IRQEFIS KB tpeyc X 2 <200 ns
tpeyc x 2+ - - tpeye X 2>200 ns
200 - - BRRQART R RS tirack * 3 < 200 ns
tirack * 3.5 - - tirack X 3> 200 ns

Note: REFNER &L 200ns,

Note:  WIRBIEMRELIIR, NILIOLIIRIRATA BT E0EHA,
Note 1. tPcycZ=/~PCLKBE .

Note 2. tNMICKZRRNMIEK F IS5 25 KA BT 8V A A
Note 3. tIRQCKZRRIRQIFF LK 25 K AT $0AY B 2R,

tamiw

Figure 2.18 NMIFREREN BT
- M
tIRQW
Figure 2.19 IRQHEfIENITF
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2. Electrical Characteristics

2.3.6 Bus Timing
Table 2.18 Bus timing
Conditions:

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.
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.

Parameter Symbol Min Max Unit Test conditions
Address delay tap - 12.5 ns Figure 2.20 to
CS delay tcsp - 12.5 ns Figure 2.25
ALE delay time tALED - 12.5 ns
RD delay trsD - 12.5 ns
Read data setup time trDs 12.5 - ns
Read data hold time tRDH 0 - ns
WRO delay twrD - 12.5 ns
Write data delay twop - 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
?; Address cycle i Data cycle —-i

A I |

i i Twi i Twez E Tws i Twa i Tws i Tend i T Tn2 i

i i i i i i i i i

i ! ! ] i | ! | i

Address bus

S—

tros

troH

Address bus/
data bus

1
]
]
]
]
]
]
]
]
]
L
]
]
]
]
]
]
]
]
]
]
]
]
i
]
Address latch !
]
]
]
]
]
]
]
]
]
]
L
]
]
]
]
]
]
I
]
]
]
]
]
]
]
]
1

(ALE) , i
i i trsp ! trsp
Data read ! | |
(RD) | | !
) tesp i i i i fos

Chip select i ' ! i |

(o0 RN i i a J/*

| i | i i !
Figure 2.20 Address/data multiplexed bus read access timing
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2.3.6 =N ]
Table 218 X EFited
Conditions:
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.
MBS VOH=VCCx0.5, VOL=VCCx0.5, C=30pFo
EBCLK: 7EPmnPFSZH {88 B9 CIIREhAE NP iFE IR . Hth: iaIREh4E H7EPmMnP
FSZ 17 28 M0 O IR BHAE i AP IER,
Parameter Symbol Min Max Unit Wit &
HHEAEIR tap - 12.5 ns E2.20F
CS delay tcsp - 12.5 ns Figure 2.25
ALEEEEE“E—'J tALED - 12.5 ns
RD delay trsD - 12.5 ns
IREVEIB I Y] trDs 12.5 - ns
IREVEIB R IE trDH 0 - ns
WRO delay twrD - 12,5 ns
E§&$E§LE5B. tWDD - 12.5 ns
FRIgERIE twrs 12.5 - ns Figure 2.26
WAIT{%;%ET_“EH tWTH 0 - ns
i‘; kA ER i HBIREER —»i
T
i i Twi i Tw2 i Tws i Twa i Tws i Tend i Thi i Th2 i i
o/ \_/ \f O\
s | i i ! i i i i L
a I D TV R S (7 R B
ik B L8 | : ! | L/ : : | | |
BRL | | ! L/ : | | | | |
i “Ataeo  flue | : i i : i
HIEPiFERA | | i i ) i i i i |
) ! ] ! ! ! ! ! ! ! !
i i i i : trsp i 1 trsp i i i
HURAD( | ! ! ! ! ! ! ! !
RD) : : ! i : : : ! ! :
: o | i ! | | : toso |
mEcsn a * )
Figure 2.20 bR S B2 &iRiFia N F
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Address cycle Data cycle kA HA HIRER
Tat Tat Tan Tat Tat Tan
Twi Twz Tws Twa Tws Tend Tat Tha Tns Twi Twz Tws Twa Tws Tend Tat T2 Tha

SPas an U an U an U an U s U an U an U an U s U aa U s e L\ S\ ST T T L\

Address bus kB Lk

k=1 tan tap twop twon R k=1 tan tap twop twon
Address bus/ ‘_j / iR
| |

data bus \ \ BE% ‘

i taep | taeo taceo  lftaeo
Address latch ! ! A EF 2R (A ! !
(ALE) : ; ; LE) ; ; ;

<—>‘ twro twrp | twrp twrp
Data write B GEEPN
\# WRO)

(WRO) ‘ ‘ ‘
k— tcsp tesp
Chip select F’PCSD t FrsE(Csn) F"t““
(Csn) ‘# \#
Figure 2.21 Address/data multiplexed bus write access timing Figure 2.21 it EIE S R R &S5RI F
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CSRWAIT: 2 CSRWAIT: 2
RDON:1 RDON:1
D — > CSROFF: 2 D CSROFF: 2
CSON: 0 CSON: 0
TW1 TW2 Tend Tn1 Tn2 TW1 TW2 Tend Tn1 Tn2
= [\ / J \_f S = [\ \/ \_J S
tap tap ] taD tap
A12 to AOO A12 to AOO
<« tcsp «—>{ tcsp <« tcsp «—> tcsp
CS7 to CS4, CS1, CSO CS7 to CS4, CS1, CSO
trsp trsD trsp trsD
> <> o |
RD (read) [ RD (read) l
tros <« tron tros >« troH
D07 to DOO (read) D07 to DOO (read)
Figure 2.22 External bus timing for normal read cycle with bus clock synchronized Figure 2.22 EEEIRNAMNIIMNIRENFS 24 R
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CSWWAIT: 2

WRON: 1

WDON: 1*1

CSWOFF: 2
CSON:0 WDOFF: 1*1
Twi Tw2 Tend T Th2
EBCLK ;[_\_]Z \ )i ] K} /
tap

A12 to AOO

CS7 to CS4, CS1, CSO

> tCSD

> tCSD

twrp

WRO (write)

twrp

tWDD

D07 to DOO (write)

‘_j twoH

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

4

Figure 2.23

External bus timing for normal write cycle with bus clock synchronized
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CSWWAIT: 2
WRON: 1
WDON: 1*1
CSWOFF: 2
CSON:0 WDOFF: 1*1
Twi Tw2 Tend T Th2
EBCLK _i/_\_/[—\\_/‘\_i[—\_][—\_]
| tap tap
A12 to AOO
<>/ tcsp l«—>] tcsp
CS7 to CS4, CS1, CSO
tWRD tWRD
I ——
WRO (write)
twop
‘_j twoH
D07 to DOO (write) 4
A1 B WDONFWDOFFEE N E D —1NEBCLK A HA,
Figure 2.23 534 RALMNIES S RABNIMNE LR F
%4301, #9211
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ki3

CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2 RDON:1 RDON:1 RDON: 1 RDON:1 CSROFF:2
CSON:0 CSON:0
Twi Twz Tend Towt Tow2 Tend Towt Towz Tend Towt Towz Tend Tt Tn2 Twi Twz Tend Towt Towz Tend Towt Towz Tend Towt Tow2 Tend Tt T2
ese O\ 0\ N S ese O\ 0\ N
tao tao lltan ltao l—|tan tao [l tap tao ltao l—/tap
A12 to AOO A12 to AOO

ltoso l—s(tesp _ fteso foso
CS7 to CS4, CS1, CSO CS7 to CS4, CS1, CSO

trsp trsp trsp trsp trsp trsp trsp trsp

trsp trsp trsp trsp trsp trsp trsp trsp
RD (Read) # 1 1 ‘Jﬁ RD (Read) yﬁ
| | | |
tros tron tros tron tros tron tros trow tros tron tros tro tros tron tros trow
D07 to DOO (Read) k k D07 to DOO (Read) ’\ j F j
Figure 2.24 External bus timing for page read cycle with bus clock synchronized Figure 2.24 IR AN R AN FS 2 ANHRY
CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2 CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1 . . WRON:1 . .
WDON:1*! WDOFF:1*1 wggmL‘ WDOFF:1*! wggzlq WDOFF:1*! WDON:1* WDOFF:1* wggnlﬂ WDOFF:1* wggmlq WDOFF:1*!
CSON:0 Ty, Twe Tend Tawt Towt Towz Tend Towt Towt Towz Tend Tt Tho CSON:0 Ty, Twez Ted | Taw | Towt Towz Tena Towt Towt Towz Tend Tot T
EBCLK J/—\_]/—\_/—\_/h\_/—\_/—\_/—\_/—\_/—\_/—\_]/—\_][—\_/—\; EBCLK J/—\_][—\_/[—\_/—\_/—\_/h\_/—\_/—\_/—\_/—\_][—\_/—\_/—\;
tap tao tap tao | tap tao tap tao

A12 to AOO A12 to AOO

_I~fteso teso _[~fteso teso
CS7 to CS4, CS1, CSO CS7 to CS4, CS1, CSO

twro twro twro twro twro twro

twro twro

WRO (write) \L * \Jﬁ | \Jﬁ | WRO (write) YF J/

twoo ¢ twop L b twn:u:;L § twoo ¢ twop b tWDDL §
v—-‘ —ltwon [twor WDH f—] =l twon  — ktwor fwoH
D07 to DOO (write) ’\ ’\ ’\ F* D07 to DOO (write) >‘7 ’\ F*

£
3
]

twro twro twro

1T

Note 1. Always specify WDON and WDOFF as at least one EBCLK cycle. Note 1.  JAZFWDONFIWDOFFEE A ZE D — 1 EBCLKAHA,
Figure 2.25 External bus timing for page write cycle with bus clock synchronized Figure 2.25 NES AARNIIMNBEREZNFS BREHHRS
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CSRWAIT:3
CSWWAIT:3

TW1 TWZ TW3 (Tend) Tend Tm Tn2

Bk [\ \ (U N \ \

A12 to AOO X

CS7 to CS4, CS1, CSO \ /

RD (read) \ /

WRO (write) \ /

External wait

twrs| twrh twrs|twrH
| |

S

Figure 2.26 External bus timing for external wait control
2.3.7 I/0 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 - treyc Figure 2.27
POEG POEG input trigger pulse width tpoew | 3 - tpeyc Figure 2.28
GPT32 Input capture pulse width Single edge teticw | 1.5 - tPDeyc Figure 2.29
Dual edge 2.5 -

GTIOCXY output skew Middle drive buffer teTisk™! | - 4 ns Figure 2.30

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

GTIOCXY output skew Middle drive buffer - 4

(x=8t012,Y=AorB) High drive buffer - 4

GTIOCXY output skew Middle drive buffer - 6

(x=01t012, Y =AorB) High drive buffer - 6

OPS output skew tgTosk | - 5 ns Figure 2.31

GTOUUP, GTOULO, GTOVUP,

GTOVLO, GTOWUP, GTOWLO
GPT GTIOCXY_Z output skew thrsk™2 | - 2.0 ns Figure 2.32
(PWM Delay (x=0to3,Y=AorB,Z=A)
Generation
Circuit)

R01DS0356EJ0100 Rev.1.00 RENESAS Page 45 of 92
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CSRWAIT:3
CSWWAIT:3
TW1 TW2 TW3 (Tend) Tend Tn1 Tn2

o\ L\ O\ f O\ S\

A12 to AOO X

CS7to CS4, CS1,CS0 \

RD (read) \ /

WRO (write) \ /

SMERERF

twrs|twrh twrs|twrh
| |

WAIT JK AZ 7[ 3(

Figure 2.26 SRS FITFINSMER B AR E
2.3.7 [0iwmE. POEG. GPT32. AGT. KINTFIADC12fi & B
Table 2.19 I0#%0O. POEG. GPT32. AGT. KINTHIADC12fiikB3F (10f2)

GPT32% . TEPmnPFSEF28BYIG OIRENEE (I PR S IR chitH. AGTHRMF: FEPmMnPFSEFERHIIR
(WENS L Spakivisbvite S E et

Oct 8, 2019

it 51
Parameter Symbol | Min Max Unit
1/0 ports BWANBIREROREE tprW 15 - teeye Figure 2.27
POEG POEGHI it & BX B 2 teoew | 3 - theye Figure 2.28
GPT32 Qﬁ)\ﬁ?;@%)qlﬁfg Eijl tGT|CW 1.5 - tPDcyc Figure 2.29
7] 2.5 -
GTIOCXYHIH RS (x FRE IR B4R 88 temisk™ | - 4 ns Figure 2.30
=0%)7, Y=AzkB) prp———
SENSIE - 4

GTIJOCxYEﬁHj_Tgﬁ% (x= FRE IR BHLR 28 - 4

El =AT

812, Y=ASIS BIEENE 3 - 4

GTIJOCxYEﬁ]Hj:fgﬁ? (x= FRIBIIR Th4E 8% - 6

El = [=)

012, YEASS BRNE S i 6

OPSHItiIRE taTosk | - 5 ns Figure 2.31

GTOUUP, GTOULO, GTOVUP,

GTOVLO, GTOWUP, GTOWLO
GPT (PWM GTIOCXY_Z#itm#E (x=0%I tursk™? | - 2.0 ns Figure 2.32
ERE R 3, Y=AHB, Z=A)
Circuit)
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Table 2.19

1/0 ports, POEG, GPT32, AGT, KINT, and ADC12 trigger timing (2 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
AGT AGTIO, AGTEE input cycle tacyc*3 | 100 - ns Figure 2.33

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

tackwiL

AGTIO, AGTO, AGTOA, AGTOB output cycle tacyce | 62.5 - ns
ADC12 ADCA12 trigger input pulse width trrRew 1.5 - treyc Figure 2.34
KINT KRn(n = 00 to 07) pulse width tkr 250 - ns Figure 2.35

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

RA6M1 Group

2. BEAM

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 * 6 < tacyc should be satisfied.
Port jF<
I trrw i
Figure 2.27 1/0 ports input timing
POEG input trigger >a% jF<
< >
troew
Figure 2.28 POEG input trigger timing
Input capture >a1: jF<
Dy >
teTicw
Figure 2.29 GPT32 input capture timing
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Table 2.19

I0i% 0. POEG, GPT32. AGT. KINTFIADC12fih% B3R (20f2)

GPT32% . TEPmMnPFSEFa8 B QIR EE (I PR S IR ch it AGTHR M. FEPMnPFSEFERHIIG
(WENS L Spakivisbvite LI E et

Mt

Parameter Symbol | Min Max Unit
AGT AGTIO. AGTEEZN/EHA tacyc*3 | 100 - ns Figure 2.33

AGTIO. AGTEERIANE . K3 tackwh, | 40 - ns

tackwL

AGTIO. AGTO. AGTOA. AGTOBZ it /EHA tacyce | 62.5 - ns
ADC12 ADC12ft &R 5 NBK R B trrRew 1.5 - treyc Figure 2.34
KINT KRn(n=00%07)Bk A EEE tkr 250 - ns Figure 2.35

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

Note 1. Y{EAIERMNEEIZFION, HEEM. MBPSEDRNIOREEA, WEERIEET.
Note 2. faZi930pF.
Note 3. HINEHIMLIR:
ARUMERET BT tPcycx2<tACYCRL# B0
IR $hEY : tPcycx6<tACYCRLHEo
Port jF<
I trrw i
Figure 2.27 (o) {mLTPN:b) =
POEGHI N % >a% jF<
< >
troew
Figure 2.28 POEGHI A& BT
PN >a1: jF<
< >
teTicw
Figure 2.29 GPT32i NHIRIIF
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wo [\ L/ LS o [\ ) S L LS
Output delay I EER
— >
GPT32 output GPT32 output
temisk temisk
Figure 2.30 GPT32 output delay skew Figure 2.30 GPT32i TR (RT3

wo [\ S LS wo [\ [\ S L L

Output delay HHER
F—— F—
GPT32 output GPT32 output
tetosk teTosk
Figure 2.31 GPT32 output delay skew for OPS Figure 2.31 BFOPSHIGPT3 24t R RT5

wo |\ S L LS wo |\ )\ L LS

Output delay WEER
>
GPT32 output GPT32%iH (PW
(PWM delay MIER = 4 BB B%)
generation circuit)
tHRSK tHRSK
Figure 2.32 GPT32 (PWM delay generation circuit) output delay skew Figure 2.32 GPT32 (PWMIERF A MEE) HMitHiERER
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AGTIO, AGTEE
(input)
« tacvcz N
AGTIO, AGTO,
AGTOA, AGTOB
(output)
Figure 2.33 AGT input/output timing
ADTRGO, Z
ADTRG1 7
) trrow .
Figure 2.34 ADC12 trigger input timing
KROO to KRO7 * /
.
" tkr
Figure 2.35 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.
2.3.9 CAC Timing
Table 2.21 CAC timing
Test
Parameter Symbol | Min Typ Max | Unit | conditions
CAC CACREF input pulse width | tppeyc < teac™ tcacrer | 4.5 X toac + 3 X tppeyc | - - ns -
tPBeyc > toac™ S X teac ¥ 6.5 X tppeyc | - - ns

RA6M1 Group

2. BEAM

RO1DS0356EJ0100 Rev.1.00
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AGTIO, AGTEE
(input) \
« tacve2 >
AGTIO, AGTO,
AGTOA, AGTOB
(output)
Figure 2.33 AGT input/output timing
ADTRGO,
ADTRG1 v
) trrow .
Figure 2.34 ADC12fih B3N BIFF
KROO to KR0O7 * /
.
" tkr
Figure 2.35 EREPEEARE
2.3.8 PWMZEIR = 4 BB B8 BT 7
Table 220 PWMIER4 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. IC{EARAEN1-LSBRPERHPIIITZ BN ER.
2.3.9 CACBY
Table 2.21 CACites
Mt 51
Parameter Symbol | Min Typ Max | Unit
CAC CACREF&@)\%&)E‘JEE tPchc < tcac*z tCACREF 45 % tcac +3x tPchc - = ns .
tPBeyc > toac™ 5 X teac + 6.5 X tpgeyc | - - ns
R01DS0356EJ0100 Rev.1.00 884801, 92
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Note 1. tpgcyc: PCLKB cycle.
Note 2.  t.5.: CAC count clock source cycle.
2.3.10 SCI Timing
Table 2.22 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 SCK4,
SCK8, SCKO.
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
SCI Input clock cycle Asynchronous | tgeyc 4 - tpeye Figure 2.36
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 - tpeyc
Clock -
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr - ns
Output clock fall time tscks - 5 ns
Transmit data delay Clock trxp - 25 ns Figure 2.37
synchronous
Receive data setup time Clock trRxs 15 - ns
synchronous
Receive data hold time Clock tRxH 5 - ns
synchronous
Note 1. tp¢yc: PCLKA cycle.
tsckw tsckr tsckr
SCKn i ‘\ /‘ \
(n=0to4,8,9) I 1
tScyc
Figure 2.36 SCK clock input/output timing
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Note 1. tpgcyc: PCLKB cycle.
Note 2. tcac:CACIT#BTHREREIHA.
2.3.10 SCIF %
Table 2.22  SCIBYE (1)
M EPMNPFSHFERMIH QIR RES IR A LT 5 IMIEFESE IRk 1 SCKOESCK4,
SCK8, SCKao.
N FEMSIH, EPmnPFSET7asRYim IR ENAESI i i HE R Ia IR shk Ho
Mt 51
Parameter Symbol | Min Max Unit*"1
SCI NN Asynchronous | tgeyc 4 - teoyc Figure 2.36
B EpES 6 -
RN AP E tsckw 0.4 0.6 tseyc
BB E_EFH AT A tsckr - ns
541 N B 5 T B B 18] tsckf - o ns
T BB ER Asynchronous | tgeyc - teoyc
AR 4 -
T B hRK P BE tsckw 0.4 0.6 tseyc
W A g _E AT A tsckr - ns
4t BS54 T2 BY 18] tsokr |- 5 ns
RHEIBIER RS trxp - 25 ns Figure 2.37
BB A8 SR 2 trxs 15 - ns
BUEIR R AT 8] B EpES trxH 5 - ns
Note 1. tpcyc: PCLKA cycle.
tsckw tsckr tsckr
y \ [ \
SCKn
(n=0t04,8,9) / \( / \(
< tScyc >
Figure 2.36 SCKET #hiaI N\ i i B 7
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\

trxs | trxH

A

M

SCKn
trxp
TxDn
RxDn ><
(n=0t04,8,9)
Figure 2.37
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 SCK4,
SCKS8, 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 tpeyc Figure 2.38
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 tspeye

SCK clock low pulse width tspekwiL 0.4 0.6 tspeyc

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

Data input setup time tsu 33.3 - ns Figure 2.39 to

Data input hold time th 333 ; ns gye 242

SS input setup time tLEAD 1 - tspeye

SS input hold time tLac 1 - tspeye

Data output delay top - 33.3 ns

Data output hold time ton -10 - ns

Data rise and fall time tor tof - 16.6 ns

SS input rise and fall time tssie tssif - 16.6 ns

Slave access time tsa - 4 (PCLKA =60 MHz) | tpeyc Figure 2.42

8 (PCLKA > 60 MHz)
Slave output release time tREL - 5 (PCLKA <60 MHz) | tpeyc
10 (PCLKA > 60 MHz)
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SCn /—\_/_L
trxp
TxDn X >< Xi
trxs | trxH
o SN \
(n=0t04,8,9)
Figure 2.37 I EPER FASCHING L F
Table 2.23  SCIEF (2)
M fEPmMNPFSE F28MViR QIR ENAE NI A LU RS IIEE S IREhHIL : SCKOESCK4,
SCK8, SCK9.
st FEASIH, EPmnPFSEF 1728 A QIR EHAE S 3% Bl IR sh g o
it &= 4
Parameter Symbol Min Max Unit
Simple | SCKETHEARRME (F tspeyc 4 (PCLKA <60 MHz) | 65536 tpeyc | Figure 2.38
SPI ) 8 (PCLKA > 60 MHz)
SCKET R HATN (M) - 6 (PCLKA <60 MHz) | 65536
12 (PCLKA > 60 MHz)
SCKEY P bR EE tspCKWH 0.4 0.6 tspeye
SCKBEY Bk A EE RS tspekwL 0.4 0.6 tspeyc
SCKHQ‘%‘#J:?HU—FB%NIEH tspcKrs tSPCKf - 20 ns
BTN AN tsu 33.3 - ns E239F
HIRE N RIFETE th 333 - ns Figure 2.42
SSHINRIFETIE] ti A 1 - tspeyc
IR ER too - 33.3 ns
IR A RIS T 8] ton -10 - ns
gﬂﬁtﬂ’*ﬂ?ﬁ%ﬂifla tDr’ th - 16.6 ns
SSE@)\J:%*DT"%E?“EH tSSLr: tSSLf - 16.6 ns
M7 R B /8] tsa - 4 (PCLKA <60 MHz) | tpoy | Figure 2.42
8 (PCLKA > 60 MHz)
ATLEAD PR T B 18] trEL - 5 (PCLKA < 60 MHz) | tpgye
10 (PCLKA > 60 MHz)
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2. Electrical Characteristics

ts

SCKn
master select
output

ts

Viu
SCKn
slave select input

(n=0t04,8,9)

Von=0.7 x VCC, VoL=0.83 x VCC, Vy=0.7 x VCC, V,.=0.3 x VCC

PCKWH tspckr

A

tspokr

PCKWH

tspckwL

Y

tspokr

Figure 2.38 SCI simple SPI mode clock timing
SCKn Zz 5\—/_‘ \ /
CKPOL =0 7
output
SCKn —3\ /—\_‘
CKPOL =1 \ \\
output N S—/
tsu ty
MISOn
tor, tor ey ton —y too
= \{ S _
MOSin X wmsBouT DATA LSB OUT IDLE MSB OUT
output Fmy y, I .
)y
(n=0t04,8,9)
Figure 2.39 SCI simple SPI mode timing for master when CKPH = 1
—
SCKn / . /
CKPOL =1 y 3‘ /
output E—
SCKn ) Y \
CKPOL =0 \ U \
output N
tsu th
MISOn
tOH to tDr, th
MOSIn % r
MSB OUT DATA LSB OUT Z IDLE MSB OUT
output e I m
R2)
(n=0t04,8,09)
Figure 2.40 SCI simple SPI mode timing for master when CKPH =0
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tSPCKWH tSPCKr tSPCKf
V
SCKnZA ik o
Eimd
< >
tspckwH tspokr tspokr
Vi
SCKNMALIEZE
N
(n=0to4,8,9) sporw

VOH=0.7xVCC, VOL=0.3xVCC, VIH=0.7xVCC, VIL=0.3xVCC

tSPcyc

Figure 2.38 SCIE s SPHE R BT §hET 5
y— N
s R /N /
output
sokn T\ /—\_‘ \
CKPOL =1 N
output N S—/
tsu ty
2 H o) G
ter, th l— tOH e— tOD
MOSin JZL MSBOUT X DATA [ LssouT IDLE MSB OUT
output Fmy 4 @ K
(n=0t04,8,9)
Figure 2.39 CKPH=183EMBISCIF ESPIHETR BT 7
\ —
SRPOL = 1 ¥ N / /
output _—
e T —
CKPOL =0 i B \ \
output \— N
tsu th
o I 2 Sy S gry G
ton to tor, tor
£C _> <_
MOSiIn MSB OUT " DATA >< LSB OUT I}% IDLE ><MSB ouT
output . -
(n=0t04,8,9)
Figure 2.40 CKPH=08% E#KISCIfE P SPIE BT
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RA6M1 Group

BT

_ to o _ to
SSn \ o E SSn \ o E
input L o 7Z \ input L " 7Z \
| tea ? tiac | tean ” tiac
SRroL=o a J 3 / SRPOL = 0 /T J \ /
input — 7 input — 7
SCKn —T SCKn —T
CKPOL =1 N /—\_5 /1 \ CKPOL = 1 N /—\_‘ /1 \
input — input —
tsa ton too treL ton too treL
«—> «—> le—>
MISOn 7 r X MISOn p 7 y NV
output MSB OUT §< DATA >§_ tssout MSB IN MSB OUT output Q MSB OUT §< DATA >§_ Lssout [ MSB IN MSB OUT
1) | ) >
tsu th tor, tor tor, tor
MOSIn MOSIn % \
(n=0t04,8,9) (n=0t04,8,9)
Figure 2.41 SCI simple SPI mode timing for slave when CKPH = 1 Figure 2.41 CKPH=183 AHBISCIiE B SPIHE BT 7
tTD . tTD =
SSn \ r 3 SSn \ r p
input - « -Z \ input K « 'Z \
B tiean ? tiac B teap ? tiac
SkPOL = 1 N / / SkPOL = 1 / N ] /
input B 7 N input B 4 Ne—
SCKn \ " SCKn \ /S
CKPOL =0 /] \ \ CKPOL =0 /] \ \
input \—7 - input \—7 -
tsa ton too treL tsa ton too treL
‘—1 1 —|
MISOn LSB OUT ? w MISOn LSB OUT r w
output (Last data) MSB OUT >$ . DATA 7& LSB OUT MSB OUT output (Last data) MSB OUT >§= _ DATA 7& LSB OUT MSB OUT
tsu [| tn tor, tor tsu [| tn tor, tor
input input
(n=0t04,8,9) (n=0t04,8,9)
Figure 2.42 SCI simple SPI mode timing for slave when CKPH =0 Figure 2.42 CKPH=0BF AHBISCIiE B SPIHE BT 7
Table 224  SCI timing (3) (1 of 2) Table 224  SCIitB3(3)(10f2) \
Conditions: Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register. %M. TEPMNPFSE 728 M IR EhAE /1 ik E A (E IR chia o
Parameter Symbol Min Max Unit | Test conditions Parameter Symbol Min Max Unit | JHit&H
Simple IIC SDA input rise time tsr - 1000 ns Figure 2.43 Simple IIC SDAXIN _EFHBY{E] tsr - 1000 ns Figure 2.43
(Standard mode) "gpA%nout fall time tor - 300 ns (Standard mode) "cp, \¢e X\ Frsavial ter - 300 ns
SDA input spike pulse removal time tsp 0 4 X t00yc ns SDA N RUERK A 2 FRET 8] tsp 0 4 X tceyc ns
Data input setup time tspas 250 - ns BIRM NI BT E] tspas 250 - ns
Data input hold time tSDAH 0 - ns ¢ TDNESSENE] tspaH 0 - ns
SCL, SDA capacitive load Cp! - 400 pF SCL, SDA capacitive load Cp! - 400 pF
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2. Electrical Characteristics

Table 2.24 SCI timing (3) (2 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 - 300 ns Figure 2.43
(Fast mode) SDA input fall time tor - 300 ns
SDA input spike pulse removal time tsp 0 4 * Yiceye ns
Data input setup time tspas 100 - ns
Data input hold time tspaH 0 - ns
SCL, SDA capacitive load Cp! - 400 pF
Note: tiiceye: 1IC internal reference clock (lICe) cycle.
Note 1. Cb indicates the total capacity of the bus line.
Viu A
SDANn
V||_ 7* ‘ A
tsr € e
—tsp
SCLn / \
p! S+ -t s+’ I pr!
(n=0to4,8,9)
< tspan tsoas
Note 1. S, P, and Sr indicate the following: Test conditions:
S: Start condition Vu=VCCx0.7,V,,=VCC x0.3
P: Stop condition VoL =06V, lo. =6 mA
Sr: Restart condition
Figure 2.43 SCI simple IIC mode timing
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Table 2.24 SCIitB$(3)(20f2)
£ TEPMNPFSE 728 AV QIR B BE DU FikiE R E IR h g o
Parameter Symbol Min Max Unit | TS5 4
Simple IIC SDAIN _EFHBY{E] ts - 300 ns Figure 2.43
(Fast mode) SDAWIN FIEES 8] tor - 300 ns
SDAE@)\%“-&H*)?%@H?WW tsp 0 4 x tIICcyc ns
%&?EE@)\ETLEE‘“E—'] tSDAS 100 - ns
BB N\ RIFETIE] tspAH 0 - ns
SCL, SDA capacitive load Cp1 - 400 pF
Note: tlCcyc:ICAIEREE BT #(IICH) A Ho
Note 1. CORTRARZRNEETE.
VIH A
SDA
’ Vi Tl LA
tsr —> }“ tst
—>»| «—tgp
[ Y
SCLn / \ v
p1 S+ -ees sr+' Tt px!
(n=0to4,8,9)
<~ tspan tspas
Note 1. S. PHISIRRIUTHREA: Test conditions:
S: FFIaE4P: VIH=VCCx0.7, VIL=VCCx0.3
EIE& M VOL=0.6V, IOL=6mA
Sr: BEREMH
Figure 2.43 SCIfSBICIE R BT
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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.

Parameter Symbol | Min Max Unit*! | Test conditions*2
SPI RSPCK clock cycle Master tspeyc 2 (PCLKA <60 MHz) | 4096 tpeyc | Figure 2.44
4 (PCLKA > 60 MHz) C=30pF
Slave 4 4096
RSPCK clock hlgh Master tSPCKWH (tSPcyc - tSPCKr - - ns
pulse width tspcks) /2 -3
Slave 2 x tpeye -
RSPCK clock low pulse | Master tSPCKWL (tSPcyc - tSPCKr - - 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 2.45 to
Figure 2.50
Slave 5 C =30 pF
Data input hold time Master thr 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 tLAG 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 tspeyc *
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 tssif - 1 us
Slave access time tsa - 2 Xtpeyc | NS Figure 2.49 and
+28 Figure 2.50
Slave output release time tREL - 2 X tpeyc C = 30pF
+28
Note 1. tpcyc: PCLKA cycle.
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2.3.11 SPIBY
Table 2.25  SPIR{FF
Conditions:
X FRSPCKAFMIRSPCKBS I fl, @12 PmnPFSE 1728 R ViR O IXEhAE ki = 3R shia o
X FEMSIH, EPMnPFSHFZE8095 IR shAE U A I ZEia R ahia o
Parameter Symbol | Min Max Unit*1 | Test conditions*2
SPI | RSPCKBY$H/EHA Master tspeye | 2 (PCLKA <60 MHz) | 4096 tpoye | Figure 2.44
4 (PCLKA > 60 MHz) C=30pF
Slave 4 4096
BHSPCKETI%*%&]\()? Master tSPCKWH (tSPcyc - tSPCKr - - ns
BE tspeki) /2 - 3
Slave 2 x tpeye -
RSPCKBY # Rk 3 E Master tSPCKWL (tSPcyc - tSPCKr - - ns
tspekr) /2-3
Slave 2 * tpeye -
R?PCKH‘J%M:?F*D'FK% Master tspekr | - 5 ns
B ig] '
Slave tsPckf - 1 us
BIRRNEILAYIE Master tsu 4 - ns E245F
Figure 2.50
Slave 5 C =30 pF
B¢ IONES SN FiF (PCLKADHALL | tye 0 - ns
"ERN12)
FiT (PCLKADSALL | ty teoyc -
B R12LMIME)
Slave ty 20 -
SSLigERYal Master tLeAD N x tgpeyc - 10*3 N x ns
tSPcyc +
100*3
Slave 6 X tpeyc - ns
SSLER¥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 R ET (8] Master ton 0 - ns
Slave 0 -
ELEWTER Master tro tspoye * 2 * tpoye 8 x ns
tSPcyc +
2 X tpoye
Slave 6 * tpeyc
MOSIFIMISO_EFH# Output tor, tof - 5 ns
TFEETIE]
Input - 1 us
SSL_EFFN T RERY(E] Output tssir, - 5 ns
Input tssif - 1 us
M & 18] B (8] tsa - 2 Xtpgye | NS [E2.49%0
+28 Figure 2.50
WA BB 8] tReL |- 2 X tpoys C = 30pF
+28
Note 1. tpgyc: PCLKA cycle.
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2. Electrical Characteristics

Note 2. Must use pins that have a letter appended to their name, for instance “_A”, “_B”, to indicate group membership. 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.

RA6M1 Group

2. BEAM

Note 2. MIEABRMFEMEFZHSIM, FW_A "B, URTHARZZM. XFSPHEA, NES

Note 3. NHASPCKDEF23IR B} M1EISHIEEEK,
Note 4. NHISSLNDZE 772312 E I M1 EIBRIEE L,

ARBRIFERIIRE Do

Pl tspekwH tspeke tspeke Pl [ — tspeke tspekr
V. V.
RSPCKn - RSPCKnE % -
master select EHd
output
tspckwi tspokwL
tSPcyc N tSP&:yc o
N g g
tspokwh tspokr tspekr tspckw tspcr tspckr
Vi Vi
RSPCKn RSPCKNMW1iESE
slave select input WA
tspckwi
t cyc t cyc
n=AorB < i > n=AorB < il >
Vo= 0.7 x VCC, Vo= 0.3 x VCC, Viu= 0.7 x VCC, V| = 0.3 x VCC VOH=0.7xVCC, VOL=0.3xVCC, VIH=0.7xVCC, VIL=0.3xVCC
Figure 2.44 SPI clock timing Figure 2.44 SPIBY #hBYFF
SPI SPI
P tTD N tTD =
SSLn0 to 45 \ I \ I SSLn0 to 45 I
SSLn3 72r 72r SSLn3 72r
output tLeap ” tLaG >« output tLean ” tiac >«
tssir tssir
RSPCKn Zz—s S—\ SSLr, LSSLf RSPCKn Zz—s S—\ SSLr, LSSLf
CPOL=0 7 CPOL=0 7
output output
RSPCKn — RSPCKn —
CPOL =1 K 7/—\_‘ / CPOL =1 K 7/—\_‘ / \
output output
tsu tH tSU tH
e — o \ e — () T
input { MSBIN D 4@} LSB IN | input { MSBIN D DATA LSB IN MSB IN
ter, tEf ey tom \—y top ter, tEf ey tom ey top
XV R l’l’ - XV R l’l’ -
MOSiIn Z MSB OUT §< DATA >< LSB OUT >< IDLE ><MSB ouT MOSIn Z MSB OUT §< DATA >< LSB OUT >< IDLE ><MSB ouT
output % = « - output % = « -
n=AorB n=AorB
Figure 2.45 SPI timing for master when CPHA = 0 Figure 2.45 CPHA=0B3 E#1AISPIRY F
R01DS0356EJ0100 Rev.1.00 RENESAS Page 55 of 92 R01DS0356EJ0100 Rev.1.00 RENESAS #5501,
Oct 8, 2019

Oct 8, 2019



RA6M1 Group

2. Electrical Characteristics

SPI

SSLnO to
SSLn3

12

I

output tLeap

RSPCKn
CPOL =0
output

RSPCKn
CPOL =1
output

12

VA
Z—\—72£

tiac

tssir, tssis

thr

MISOn
input

MSB IN

R
>—< LSBIN || ]

1

e foo

MOSIn JZL
output P m

p
MSB OUT 7§<

LSB OUT ><

IDLE

n=AorB

Figure 2.46

SPI

SSLnO to

SSLn3
output

=

tLean

RSPCKn
CPOL=0
output
RSPCKn
CPOL =1
output

MISOn

input

>

-

to

> DATA

tac

tssir, tssir

LSB IN

tor, tor

€

MOSIn
output

MSB OUT

>

DATA

>< LSB OUT

X

IDLE

><MSB ouT

n=AorB

3

Figure 2.47

SPI timing for master when CPHA =1
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Figure 2.48

RSPI timing for master when CPHA = 1 and the bit rate is set to PCLKA/2
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SPI timing for slave when CPHA =0
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SPI SPI
to to
SSLAN \ r b SSLAN \ r E
input K « -Z \ input K I -Z \
) teap ? tiac ) teap v tiac
RSPCKn 3 / RSPCKn ¥
CPOL = 0 ¥ N / / CPOL = 0 J N /
input input
RSPCKn \ / RSPCKn \ —— \
icr:];?tL =1 N\ /] \ \ i?];?t" i ; _
tsa ton too treL tsa ton treL
1
MISOn LSB OUT >§- % kv E MISOn LSB OUT r
output (last data) MSB OUT I DATA 7Zr LSB OUT MSB OUT output (last data) DATA L LSB OUT MSB OUT
< le—
tor tor, tor
MOSIn MOSIn
input LSB IN MSB IN input DATA LSB IN MSB IN
n=AorB n=AorB
Figure 2.50 SPI timing for slave when CPHA =1 Figure 2.50 CPHA=1B3 M BISPIBYF
2.3.12 QSPI Timing 2312 QSPI Timing
Table 2.26 QSPI timing Table 2.26 QSPI timing _
Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register. &M EPmMNPFSE 728 0YiR QIR shaE DA P IEF H IR ah i Ho
Parameter Symbol Min Max Unit*1 Test conditions Parameter Symbol Min Max Unit*1 Mt &= 1
QSPI | QSPCK clock cycle taseye 2 48 tpey Figure 2.51 QSPI | QSPCKES /A HA taseye 2 48 tpey Figure 2.51
QSPCK clock hlgh pulse width tQSWH tQScyc x 0.4 - ns QSPCKE@%[#%_%\(;EF;%E tQSWH tQScyc x 0.4 - ns
QSPCK clock low pulse width toswi tascyc X 0.4 - ns QSPCKAY$H1EEAK 35 FE taswi taseyc * 0.4 - ns
Data input setup time tsy 8 - ns Figure 2.52 B LD = VAL N tsy 8 - ns Figure 2.52
Data input hold time tiy 0 - ns B G TIDNES SN tiy 0 - ns
QSSL setup time t EAD (N+0.5) x (N+0.5) x ns QSSLIZ EBYiE] tLEAD (N+0.5) x (N+0.5) x ns
thcyc -5*2 thcyc +100 *2 thcyc -5*2 thcyc +100 *2
QSSL hold time tLag (N+0.5) x (N+0.5) x ns QSSLER¥FETIE] tLac (N+0.5) x (N+0.5) x ns
thcyc -5*3 thcyc +100 *3 thcyc -5*3 thcyc +100 *3
Data output delay top - 4 ns iR IR tob - 4 ns
Data output hold time ton -3.3 - ns iE R A 8] ton -3.3 - ns
Successive transmission delay ttp 1 16 taseyc ELRRIER ttp 1 16 taseyc
Note 1. tpeyct PCLKA cycle. Note 1. tpeyc: PCLKA cycle.
Note 2. NissettoOor1in SFMSLD. Note 2. NTESFMSLDHIEE H0H 1,
Note 3. Nis setto 0 or 1in SFMSHD. Note 3. NTESFMSHDHI&E A0 1,
taswh taswL taswh taswL
QSPCLK output / QSPCLK output /
" tQScyc . I tQScyc .
Figure 2.51 QSPI clock timing Figure 2.51 QSPIEY$HBT
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RA6M1 Group

2. BRA

to
«————>
QSSL Z‘fﬁ
output «. 7 \
teaD le tiac
s_
QSPCLK \ \
output
tsu ty
QI0o-3 MsB|IN S—GATA
input
ton too
£
QIoo-3 >< MSB OUT DATA >§ LSB OUT >< IDLE
output %
Figure 2.52 Transmit and receive timing
2.3.13 [IC Timing
Table 2.27 lIC 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.

(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 2.53
Standard mode, - - -
(SMBus) SCL input high pulse width tscLH 3 (6) x tyyceyc + 300 - ns
ICFER.FMPE =0 | SCL input low pulse width tsoLL 3 (6) * tyiceyc + 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) * tyjceyc + 300 - ns

wakeup function is disabled

SDA input bus free time when tsur 3(6) * tyceye +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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2.3.13 [IC Timing

F+2.271CHEF(1)(10f2) (1) . fEPMnPFSEF1FE300IR QIRENEE D (I B LT 51 BhiEF sk ahisit : SDAO_B. SCLO_
B. SDA1_A. SCL1_A. SDA1_B. SCL1_B, (2)JIATF5IMIFAFEIRE: SCLO_A. SDAO_A, (3)FERBMEHEFIHE
§T, flen_A"s%” B”, RRARRFHR. MFICED, NESAMNBIIFERT RIS

Test

Parameter Symbol | Min*1 Max Unit | conditions*3
1IC SCLKﬁ)\E,H\HEEHETJ tSCL 6 (12) X tIICcyc + 1300 - ns Figure 2.53
Standard mode, ~ = b
(SMBLIS) SCLEHU)\IEH*/EFF‘U)E tSCLH 3 (6) x tIICcyc + 300 - ns
ICFER.FMPE =0 SCLIN RO B E tscLL 3 (6) * tijceyc + 300 - ns

SCL. SDAXN_LEFBYE] 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 +4x tPcyc - ns

= BT [E] +300

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

R4 8] o

5 P BR T BB A START & FH 4 tstan | 1 5) * tycere * troye *+ | - ns

NRHES 8] 00 0

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

g&}ggﬁ)\ﬁﬁﬂj |Eﬂ tSDAS tIICcyc + 50 - ns

g&?&&ﬁk{%;ﬁﬂj |Eﬂ tSDAH 0 - ns

SCL, SDA capacitive load Cp - 400 pF
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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, SDAO0_A.
(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 t)ceyc + 600 - ns Figure 2.53
(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 tsur 3 (6) * tjjceyc + 300 - ns

wakeup function is disabled

SDA input bus free time when tguF 3(6) * tyjcoyc +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 *tpeye t | - 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 tspaAH 0 - ns

SCL, SDA capacitive load Cp - 400 pF

Note: tiiceye: 1IC internal reference clock (lICo) 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.

Note 3. Must use pins that have a letter appended to their name, for instance “_A”, “_B”, to indicate group membership. For the 1IC
interface, the AC portion of the electrical characteristics is measured for each group.
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F2.27NCHIF(1)(20f2) (1) &4 : 7EPMnPFSEHFEMROIEShAE D I A A T 51 iliEiE ek zhimti: SDAO_B. SCLO_
B. SDA1_A. SCL1_A. SDA1_B. SCL1_B, (2)JMATFSIMAFEIRE: SCLO_A. SDAO_A, (3)EABMEHEFINE
§T, fIsN~“_A"sx”_B”, RTARRF B, JMFICED, NESHAMNBIISFENZ R,

Test
Parameter Symbol | Min*1 Max Unit | conditions*3
Inc SCLEI N B HABY 8] tscL 6 (12) X tceyc + 600 - ns Figure 2.53
(Fast mode) SCLENBR R E tscLn | 3(6) X ticeyo * 300 | - ns
SCLENERBK B E tscLL 3 (6) x tIICcyc + 300 - ns
SCL. SDA¥IAN LFBdia] tsr 20 x (external pullup 300 ns
voltage/5.5V)*2
SCL. SDAXINTFEBYE] tsr 20 x (external pullup 300 ns
voltage/5.5V)*2
SCL. SDAE@)\&Q@%W%@E?@ tsp 0 1 (4) x tIICcyc ns
2 FRGEETHRERTRISDAIIN B tBUF 3 (6) x tllC + 300 - ns
=SR] o
DQEEIjJLE‘EEﬁHE?SDAgﬁ)\:E\éi tBUF 3 (6) X tIICcyc +4 x tPcyc - ns
== R A 8] +300
%ﬁﬁﬁﬂﬁﬁglﬂﬁﬁﬁﬁ E"JSTART%#FE‘H?J)\ tSTAH tllC + 300 - ns
{RFEHT o
EﬁﬁuﬁgglﬂﬁgﬁqﬂgsTART%#FKﬁ tSTAH 1 (5) X t||C + tp + - ns
NRFEETIE] 00 0
BEERMFHMNREINE tsTAs 300 - ns
STOP%{#gﬁ)\ETLETﬂEj tSTOS 300 - ns
g&}ggﬁ)\gﬁﬁj |ET_| tSDAS tIICcyc + 50 - ns
%&?EE@)\T%?%ET“EH tSDAH 0 - ns
SCL, SDA capacitive load Cp - 400 pF
Note: tliCcyc: NCAEREBERTH(IICH)EEE, tPcyc: PCLKBEEHA,
Note 1. HICMR3.NF[1:01I8ERN11bEHFIEKEEAEICFERNFEIREN 1K, ESHNEEH,
Note 2. {¥3Z#FSCLO_A. SDAO_Ao
Note 3. WIEABZIMEHEFTINSIM, fI” A “ B, URREAREEH. WFICEO, NESHNBSIFENR RIS
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ki3

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
lIC SCL input cycle time tscL 6 (12) x t)ceyc + 240 - ns Figure 2.53
(Fast mode+) : : -
ICFER FMPE = 1 SCL input high pulse width tscLH 3 (6) * tjceyc + 120 - ns

SCL input low pulse width tscLL 3 (6) * tjceyc + 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) xtyceye | NS

time

SDA input bus free time when tsur 3 (6) * tjceyc + 120 - ns

wakeup function is disabled

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

wakeup function is enabled +120

Start condition input hold time when tsTAH ticeye + 120 - ns

wakeup function is disabled

START condition input hold time tsTAH 1(5) * ticeye * 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: tiiceyet 1IC internal reference clock (IIC¢) 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.

tsTos

< tspan

Note 1. S, P, and Sr indicate the following:
S: Start condition
P: Stop condition
Sr: Restart condition

Viu A
SDAO, SDA1

Vi A o A

tur
< > tscLm
—> f—> —> [« tsTas —> [t

A T vl

SCLO, SCL1 \
p*! g1 - srt'! i p!
tsr > tspas

Test conditions:

Viy=VCC x 0.7, V,_=VCC x 0.3

VoL = 0.6V, lo. =6 mA (ICFER.FMPE = 0)
VoL =0.4V, lo. = 15 mA (ICFER.FMPE = 1)

Figure 2.53 12C bus interface input/output timing
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Table 2.28 lIC timina (2)
PMNPFSEFes P BYim AIREIEE U ARFEEIRESCLO_A. SDAO_AS|A,

Mt &1
Parameter Symbol | Min*1,*2 Max Unit
IIC SCLim B HABY 8] tscL 6 (12) x ticeye t 240 - ns Figure 2.53
Fast mode+ & % == p
f CFER.FMPE) _ | SCLBABBARE tsotn | 3(6) X ticeye * 120 | - ns
SCLEINERRK A TEE tscLL 3 (6) x tIICcyc +120 - ns
SCL. SDAXIN_LFBY[E] tsr - 120 ns
SCL. SDAINTF£BY{E] tsf - 120 ns
SCL. SDAE@)\SQ“-&H*)?%"?E?WH tSP 0 1 (4) x tIICcyc ns
2 IR EETHEERTBISDARIN 2 tBUF 3(6) x t||C +120 - ns
IR E) e
Uﬁﬁglﬁﬁﬁfé’nﬁﬁ EETSDAE@)\/E\éi tBUF 3 (6) x tIIC +4 % tp - ns
= RE 1] v120
%ﬁﬁiﬂﬁ@ilﬂﬁéﬂqﬂ’ﬂﬁ HIESLSTIPNES tSTAH tIICcyc +120 - ns
A i)
Eﬁﬁ”ﬁ@glﬂﬁ’éﬂ‘fﬂ'\JSTART%#ﬁﬁ tSTAH 1 (5) x tllC + tp + - ns
NRFEET 3] 120 0T
E% %%f#iﬁ“ﬂ)\%ﬂﬁqlﬂj tSTAS 120 - ns
{%t%{¢EﬁAEﬁEq|Ej tSTOS 120 - ns
%&;EK@)\EL\_LET_“EH tSDAS tIICcyc + 30 - ns
%&?EE@)\{%#%EE‘“EH tSDAH 0 - ns
SCL, SDA capacitive load Cp - 550 pF
Note:  tllCcyc: NICHERSEBIFR(ICH) AR, tPcyc: PCLKBREIHA,
Note 1.  HICMR3NF[1:01i&BEA11bBHF IS KBS B AICFERNFEIRE R8T, ESHREIER.
Note 2. ChbRTARLEHNEEE,
VIH A
SDAO, SDA1
Vi 7* N A
taur
< > tscLH
—> —> < tsTas —> <« tsp < tsTos
\ T N7
SCLO, SCL1 \ \/
p! g1 -Te srt'! Tt p!
ter —> tsoas
< tspan
Note 1. S. PHISIRRUTHRA: Test conditions:
Ny VOL=0.6V, I0L=6mA(ICFERFMPE=0)VOL=
St BEA 0.4V, 10L=15mA(ICFER.FMPE=1)
Figure 2.53 RCELIEOMANRLNEF
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2. BRA

ki3

2.3.14 SSIE Timing 2.3.14 SSIE Timing
Table 2.29  SSIE timing £22.29SSIERTF(1)3@ZPmnPFSFFa3 PR OBz sE D i EIF =B shiat. Q)ERBMEMEFZHSIM, Fln _A"

(1) High drive output is selected with the Port Drive Capability bit in the PmnPFS register.
(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
SSIBCKO Cycle Master to 80 - ns Figure 2.54 SSIBCKO Cycle Master to 80 - ns Figure 2.54
Slave t) 80 - ns Slave t) 80 - ns
High level/low level Master thc/tic 0.35 - to =BT EEF Master thc/tic 0.35 - to
Slave 0.35 - t) Slave 0.35 - t)
Rising time/falling time | Master trc/trc - 0.15 to/t L FESE) TR A Master tre/trc - 0.15 to/t
Slave - 0.15 to/t Slave - 0.15 to/t
SSILRCKO/SSIFSO, | Input set up time Master tsr 12 - ns Figure 2.56, SSILRCKO/SSIFSO0, | MINZEILAT[E Master tsr 12 - ns Figure 2.56,
SSITXDO, SSIRXDO Slave 12 _ ns Figure 2.57 SSITXDO, SSIRXDO Slave 12 _ ns Figure 2.57
Input hold time Master thr 8 - ns BNREFAYE] Master thr 8 - ns
Slave 15 - ns Slave 15 - ns
Output delay time Master toTrR -10 5 ns T80 HY R IR B 7] Master toTrR -10 5 ns
Slave 0 20 ns Figure 2.56, Slave 0 20 ns Figure 2.56,
Figure 2.57 Figure 2.57
Output delay time from | Slave toTRW - 20 ns Figure 2.58*1 % 3E AR B 8] Slave toTRW - 20 ns Figure 2.58*1
SSILRCKO/SSIFS0 SSILRCKO/SSIFS0
change change
GTIOC1A, Cycle tExcye 20 - ns Figure 2.55 GTIOC1A, Cycle tExeye 20 - ns Figure 2.55
AUDIO_CLK High levelllow level tex/ 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 SSILRCKO0/SSIFSO pin is used to Note 1. XTFMIRTNZHR, SSIEE—HEREF, BT ZHEFMSSILRCKOSSIFSO5 |GG S ATFEREREIE, HEEmiuEziE

generate transmit data, and the transmit data is logically output to the SSITXDO pin.

B_B"RRTEMSIH M. WFSSIEERNA, NESANBIIFHNIRERI.

i EISSITXDOS | Bl

the tre trc the tre trc

—] —> —> —>

_\ _\
SSIBCKO P tic . & SSIBCKO P tic o K
- o N - o \

P to, ti R P to, ti
Figure 2.54 SSIE clock input/output timing Figure 2.54 SSIE BT $hia N\ 56 i BY
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P tEchc ~
<
tEXH P I:EXL o
|| in's
GTIOC1A, B
AUDIO_CLK 1/2VCC
(input) -+ -
text tex
—» —>

Figure 2.55 Clock input timing

SSIBCKO
(input or output)

SSILRCKO/SSIFSO (input),
SSIRXDO (input)

SSILRCKO/SSIFSO0 (output),
SSITXDO (output)

tsr

h
h 4

totr

Figure 2.56

SSIE data transmit and receive timing when SSICR.BCKP =0
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P tEch(: »
tEXH P tEXL o
- s

GTIOC1A, a

AUDIO_CLK 1/2VCC

(input) - -

text tex
—> —>
Figure 2.55 ERE DNy E

SSIBCKO / \
(input or output) ] L

SSILRCKO/SSIFSO (input),
SSIRXDO (input)

tsr thr
SSILRCKO/SSIFSO (output), k
SSITXDO (output)
/
) totr f
Figure 2.56 SSICR.BCKP=0B4KJSSIESIR & iXFIZULBS FF
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SSIBCKO
(input or output)

SSILRCKO/SSIFSO (input),
SSIRXDO (input)

SSILRCKO/SSIFSO (output),
SSITXDO (output)

thr

totr

Figure 2.57 SSIE data transmit and receive timing when SSICR.BCKP = 1
N
SSILRCKO/SSIFSO (input) ><
A
SSITXDO (output) X
T omw
MSB bit output delay after SSILRCKO0/SSIFS0 change for slave
transmitter when DEL = 1, SDTA =0 or DEL =1, SDTA = 1, SWL[2:0] = DWL[2:0] in SSICR.
Figure 2.58 SSIE data output delay after SSILRCKO0/SSIFS0 change
2.3.15 SD/MMC Host Interface Timing
Table 2.30 SD/MMC Host Interface signal timing

Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register.

Clock duty ratio is 50%.

Parameter Symbol Min Max Unit Test conditions*1
SDCLK clock cycle Tspcyc 20 - ns Figure 2.59
SDCLK clock high pulse width TspwH 6.5 - ns

SDCLK clock low pulse width TspwL 6.5 - ns

SDCLK clock rise time TspLH - 3 ns

SDCLK clock fall time TspHL - 3 ns

SDCMD/SDDAT output data delay TspobpLy -6 5 ns

SDCMD/SDDAT input data setup Tspis 4 - ns

SDCMD/SDDAT input data hold TsoH - ns

Note 1. Must use pins that have a letter appended to their name, for instance “_A”, “_B”, to indicate group membership.
For the SD/MMC Host interface, the AC portion of the electrical characteristics is measured for each group.
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SSIBCKO
(input or output)

SSILRCKO/SSIFSO (input),
SSIRXDO (input)

SSILRCKO/SSIFSO (output),
SSITXDO (output)

tsr

thr

totr

Figure 2.57 SSICR.BCKP=1B3FISSIESN IR & ixFN1ZUNEIF
N
SSILRCKO/SSIFSO (input) ><
1A
SSITXDO (output) >§
toTRw
L SSICRHFARIDEL=1. SDTA=0ZZDEL=1. SDTA=1. SWL[2:0]=DWLI[2:018%, M&EIXZFHISSILR
CKOSSIFSORE 24 /5 BIMSBAIL 46 HH HEIR o
Figure 2.58 SSILRCKOSSIFSOE 24 /5 BYSSIE#X #R %At HER
2.3.15 SDMMCEAZEAORF
Table 230 SDMMCENUEOESHE
M. EPmMNPFSE Zas8Vim O IR BhAE /1 FiEE = K ahia o
BY b 5 = £ 950%
Parameter Symbol Min Max Unit Test conditions*1
SDCLK  BY#h/EHA Tspeye 20 - ns Figure 2.59
SDCLK Hq%¢tﬂﬂq|ﬁj TSDLH - 3 ns
SDCLK  BYPp T PREETIE] TspHL - 3 ns
SDCMDSDDAT&@HEI%&*E}EE TSDODLY -6 5 ns
SDCMDSDDATH#IN $iRIR & Tspis 4 - ns
SDCMDSDDATHIN SR 1R TooH - ns
EAAERBMERAT SN, FIn A" * 8, URTERRIH.
XFFSODMMCENZEO, MEFHMNBSIFENRRE .
RO1DS0356EJ0100 Rev.1.00 RENESAS $6401, H920
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/)

TspobLy(min)
—

Tsocve

Tspwe Tspwn
SDnCLK / ;
(output) T J TsoLH

SDHL%%E TSDOD.Y(max) R
SDnCMD/SDnDATm
(output)
Tsois e Tsom

SDnCMD/SDnDATm
(input)

n=0,1,m=0to 3

Figure 2.59 SD/MMC Host Interface signal timing
24 USB Characteristics
241 USBFS Timing
Table 2.31 USBFS low-speed characteristics for host only (USB_DP and USB_DM pin characteristics)
Conditions: VCC = AVCCO0 = VCC_USB = VBATT = 3.0 to 3.6V, 2.7 < VREFHO/VREFH < AVCCO, UCLK = 48 MHz
Parameter Symbol | Min Typ Max Unit | Test conditions
Input Input high voltage Vin 2.0 - - \ -
characteristics Input low voltage Vi - - 0.8 \ -
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 \Y lon = -200 pA
characteristics Output low voltage VoL 0.0 - 0.3 \Y lo,=2 mA
Cross-over voltage Vcrs 1.3 - 2.0 \Y Figure 2.60
Rise time t R 75 - 300 ns
Fall time tLF 75 - 300 ns
Risef/fall time ratio YA 80 - 125 % t R/t
Pull-up and pull- | USB_DP and USB_DM pull- | Ry4 14.25 - 24.80 kQ -
down down resistance in host
characteristics controller mode
USB_DP,
USB_DM
Figure 2.60 USB_DP and USB_DM output timing in low-speed mode
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/)

TspobLy(min)
—

Tsocve

Tsowt Tspwh
SDnCLK / :
(output) T v /i Tspun

SDHL&»E TSDOD.Y(max) R
SDnCMD/SDnDATm
(output)
Tsois e Tsom

SDnCMD/SDnDATm
(input)

n=0,1,m=0to 3

Figure 2.59 SDMMCEHIEQESF

24 USB¥F14%

241 USBFS Timing

Table 2.31  {XEHIBIUSBFSIEEF;E (USB_DPFIUSB_DMS5|KlH51%)

Conditions: VCC = AVCCO0 = VCC_USB = VBATT = 3.0 to 3.6V, 2.7 < VREFHO/VREFH = AVCCO0, UCLK = 48 MHz
Parameter Symbol | Min Typ Max Unit | Mif&G
AR BABE Vi 2.0 - - \Y -

RNEEBE Vi - - 0.8 \Y -
ENBWANRHE Vp, 0.2 - - v | USB_DP - USB_DM |
ENHZBE Vem 0.8 - 25 \Y -
W REBE Vou 2.8 - 3.6 \Y lon = -200 pA
RMEEBE VoL 0.0 - 0.3 \Y HoL=2mR
Cross-over voltage Vcrs 1.3 - 2.0 \Y Figure 2.60
L FBTE] tr 75 - 300 ns
L ESHIE tLr 75 - 300 ns
AT E L ttr/tir | 80 - 125 % R/ tLF
ERM TR | ENESIEEERE TARUSB_D Rpd 14.25 - 24.80 kQ -
PFIUSB_DM T HiFEPE
USB_DP, Vcrs . <
USB_DM
Figure 2.60 {45 FAYUSB_DPFIUSB_DMEi B3 F
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Observation WRER 2
USB_DP / point USB_DP Y,
T 200 pF to T 200 pF to
270 % 600 pF 3.6V 270 % 600 pF 3.6V
15KQ 15KQ
USB_DM l USB_DM l
200 pF to 200 pF to
% 600 pF % 600 pF

Figure 2.61 Test circuit in low-speed mode Figure 2.61 R TR A RE

Table 2.32 USBFS full-speed characteristics (USB_DP and USB_DM pin characteristics) Table 2.32 USBFS£#4%t¢ (USB_DPFIUSB_DM3|i4H1%)

Conditions: VCC = AVCCO0 = VCC_USB = VBATT =3.0t0 3.6 V, 2.7 < VREFHO/VREFH < AVCCO, UCLK = 48 MHz Conditions: VCC = AVCCO0 = VCC_USB = VBATT =3.0t0 3.6 V, 2.7 < VREFHO/VREFH < AVCCO, UCLK = 48 MHz
Parameter Symbol | Min Typ Max Unit | Test conditions Parameter Symbol | Min Typ Max Unit | Mi&4
Input Input high voltage Viy 2.0 - - \% - WMARF WMABE Viy 2.0 - - \Y -
characteristics Input low voltage Vi - - 0.8 \% - BNEEE Vi - - 0.8 \% -

Differential input sensitivity | Vp, 0.2 - - v | USB_DP - USB_DM | ENWARSE Vp, 0.2 - - v | USB_DP - USB_DM |

Differential common-mode Vewm 0.8 - 25 \% - ESHEEE Vewm 0.8 - 25 \Y -

range
Output Output high voltage Von 28 - 3.6 \% lon = -200 pA Lok sk WEEE Vou 28 - 36 \% lon = -200 pA
characteristics "o tut low voltage VoL 0.0 - 0.3 V| lg=2mA R E VoL 0.0 - 0.3 vV | BooEm

Cross-over voltage VcRrs 1.3 - 2.0 \ Figure 2.62 Cross-over voltage VcRrs 1.3 - 2.0 \ Figure 2.62

Rise time R 4 - 20 ns L FBTIE] R 4 - 20 ns

Fall time tF 4 - 20 ns TkZ=HTiE) tF 4 - 20 ns

Rise/fall time ratio tLR / t|_|: 90 - 111.11 % tFR/ tFF J:ﬂ—Fﬁé EE“ETJ tb tLR / t|_|: 90 - 111.11 % tFR/ tFF

Output resistance Zpry 28 - 44 Q USBFS: Rs = 27 Q included Rt EBPR Zpry 28 - 44 Q USBFS: Rs = 27 Q included
Pull-up and pull- | DM pull-up resistance in Rpu 0.900 - 1.575 kQ During idle state LRI TR f?%%‘]%*ﬁiﬁTE@DM Rpu 0.900 - 1.575 kQ = RARSHA ]

; 1 FEPE N = -
down device controller mode 1425 |- 3090 | kQ | During transmission and 1425 |- 3000 | kQ | AEHIERERE
characteristics f

reception
USB_DP and USB_DM pull- Rpd 14.25 - 24.80 kQ - I*ﬂ}?%‘]ﬁﬁiﬁfﬂ'ﬂUSB_D Rpd 14.25 - 24.80 kQ -
down resistance in host PFIUSB_DM T hiEB PR
controller mode
USB_DP, Vers USB_DP,
USB_DM USB_DM
Figure 2.62 USB_DP and USB_DM output timing in full-speed mode Figure 2.62 2FEX FRHIUSB_DPFIUSB_DME L BT F
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USB_DP

(] ﬁ

Observation

int
/ poin

% 50 pF
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27 Q
USB_DM l
% 50 pF
Figure 2.63 Test circuit in full-speed mode
25 ADC12 Characteristics
Table 2.33 AID 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*3 PCLKC =60 MHz) | Max.=1kQ circuits in 24 states
(ANOOO to AN0O2) e Sampling in 15 states
Offset error - +1.5 +3.5 LSB ANO0O0O to AN002 = 0.25 V
Full-scale error - +1.5 +3.5 LSB AN000 to AN002 =
VREFHO- 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 - VREFHO | V -
-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.=1kQ
(AN0DO to ANDO2) - = e 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 (0.267)*2 - - us Sampling in 16 states
channels (operation at source impedance
(ANO03, ANOO5, PCLKC =60 MHz) Max. = 1 kQ
ANO06) —
Max. =400 Q 0.40 (0.183)*2 - - us Sampling in 11 states
VCC =AVCCO0=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 -
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B
USB_DP v
T 50 pF
270 %
USB_DM l
% 50 pF
Figure 2.63 ~ ZEERATHMABE
2.5 ADC12 Characteristics
Table 2.33 £550(10f2) WADIEIRFIE
Conditions: PCLKC = 1 to 60 MHz
Parameter Min Typ Max Unit Wik &4
Frequency 1 - 60 MHz -
[P TN - - 30 pF -
2HIRE - +0.5 - LSB -
Resolution - - 12 Bits -
FRTNBEEA AYiE]«1 (FEPC AWTHIESRIET 1.06 - - us BIEXE
RAFRIFER3 (A | LKC=60MHz Fi&E Max.=1kQ (0.4 +0.25)*2 4TRSS E B R RIFERER
NOOOZAN002) 7) 15FIR A YR ¥
R%IRE - +1.5 +3.5 LSB ANOO0O to AN002 =0.25 V
Full-scale error - +1.5 +3.5 LSB ANO0O00 to AN002 =
VREFH0-0.25V
HITFEE - +2.5 5.5 LSB -
DNLI 3 IF IR E - +1.0 2.0 LSB -
INLRR D FEER IR E - +1.5 +3.0 LSB -
SREERIF BB R - - 20 us -
HASSEE 0.25 - VREFHO | V -
-0.25
KEMBELTAR | BikEE (EPC | AFMESIERER | 048 (0.267)2 | - - us TE16 M 1T HhAE
HRIFER (ANOO | LKC=60MHZz Fi& Max=1kQ
0ZAN002) 1)
RBIRE - +1.0 +2.5 LSB -
Full-scale error - +1.0 2.5 LSB -
HBITFEE - +2.0 +4.5 LSB -
DNLI 7 IR E - +0.5 £1.5 LSB -
INLFR IFLR IR E - +1.0 25 LSB -
High-precision BiREYE«1 (FEPC | AYFMIE SRR 0.48 (0.267)*2 | - - s 16 MM ITHRE
channels LKC=60MHz T iz Max.=1kQ
(AN003, ANOO5, )
AN00E) Max. = 400 Q 0.40 (0.183)*2 | - - us FE1 TN T deAE
VCC =AVCC0=3.0t0 3.6V
3.0 V < VREFHO0 < AVCCO
RBIRE - +1.0 +2.5 LSB -
Full-scale error - +1.0 2.5 LSB -
HITFEE - +2.0 +4.5 LSB -
DNLI 3 IFL IR E - +0.5 £1.5 LSB -
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Table 2.33

Conditions: PCLKC = 1 to 60 MHz

A/D conversion characteristics for unit 0 (2 of 2)

Parameter Min Typ Max Unit Test conditions
High-precision INL integral nonlinearity error - +1.0 +2.5 LSB -
channels
(AN003, ANOO5,
ANO06)
High-precision Conversion time*1 Permissible signal 0.75 (0.533)*2 - - us Sampling in 32 states
channels (operation at source impedance
(ANO07) PCLKC =60 MHz) Max. = 1 kQ
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 (0.667)*2 - - us Sampling in 40 states
channels (Operation at source impedance
(ANO16 to ANO18, PCLKC =60 MHz) Max. = 1 kQ
ANO020
) 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, the 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, AVSSO0, VREFHO, VREFH, VREFLO, VREFL, and 12-bit A/D converter input voltage

Oct 8, 2019

are stable.
Note 1. The conversion time includes the sampling and comparison times. The number of sampling states is indicated for the test
conditions.
Note 2. Values in parentheses indicate the sampling time.
Note 3. When simultaneously using channel-dedicated sample-and-hold circuits in unit 0 and unit 1, see Table 2.35.
Table 2.34 A/D conversion characteristics for unit 1 (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*3 PCLKC =60 MHz) | Max.=1kQ circuits in 24 states
(AN100 to AN102) e Sampling in 15 states
Offset error - 1.5 3.5 LSB AN100 to AN102 =0.25 V
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 - - 20 us -
hold circuits
Dynamic range 0.25 - VREFH-0.25| V -
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Table 2.33  5T0(20f2)KIADFIRIFH
Conditions: PCLKC = 1 to 60 MHz
Parameter Min Typ Max Unit Wit &4
High-precision INLRRZIELL IR E - +1.0 £2.5 LSB -
channels
(ANO03, AN0OS5,
ANO006)
High-precision BBYial«1 (FEPC RS S IRET 0.75(0.533)*2 | - - us TE32 NI THhAE
channels |/_L<C:6OMHZ—F5£ Max.=1kQ
(AN007) )
R%IRE - +1.0 +2.5 LSB -
Full-scale error - +1.0 2.5 LSB -
HEITFEE - +2.0 +4.5 LSB -
DNLI S IEEMEIRE - +0.5 +1.5 LSB -
INLRRS FELE IR E - +1.0 2.5 LSB -
TEEEEE (AN | RBiREEL (FEPC AYFHESIRIET 0.88 (0.667)*2 | - - us TEAO MM EITHAAE
016ZAN0O18. AN LKC=60MHz Fiz Max.=1kQ
020) 1)
RZIRE - +1.0 5.5 LSB -
Full-scale error - +1.0 55 LSB -
HEITFEE - +2.0 +7.5 LSB -
DNLiA 7 IF£k it iRE - +0.5 +4.5 LSB -
INLRR D FELE IR E - +1.0 55 LSB -

Oct 8, 2019

Note: XESEEEHA FEADRKRIRIRRI T AR NI DRENER. NRIFRAAEE
AD¥:i%t, ERIREARTEIEEEEN.
A1 2(UADE SR, RAVRKIHOoRERFIL.
XEERFMEAFAVCCO. AVSSO. VREFHO. VREFH. VREFLO. VREFLFN12{AD¥:iR23 5 N\ BEREN,
Note 1. FiBdial @ IF RSB A LLERAT (8l £ XM F B REERSHRE,
Note 2. 1ESHHBERTRIFRE],
Note 3. TERtOME L1 PRINERBE T ANRERFERN, BHEIK235
Table 2.34  #T1MADHRFE 2190HM119)
Conditions: PCLKC = 1 to 60 MHz
Parameter Min Typ Max Unit Pl 33
Frequency 1 - 60 MHz -
[P TN - - 30 pF -
2HIRE - +0.5 - LSB -
Resolution - - 12 Bits -
FRATHEELR | BiREEy1 (EPC | AFNESEMER | 1.06 - - us BB RE
RAFRIFERR3 (A | LKC=60MHZ TiE Max=1kQ (0.4 +0.25)*2 2AFIRTS Y E BRI RITERER
N100ZEAN102) 11) 15FR SRR
REIRE - +1.5 +3.5 LSB AN100 to AN102=0.25V
Full-scale error - +1.5 +3.5 LSB AN100 to AN102 =
VREFH -0.25V
EITFEE - +2.5 +5.5 LSB -
DNLT S IR IR E - +1.0 £2.0 LSB -
INLFR P IELL IR E - +1.5 +3.0 LSB -
SREFRTF B BBV RFHF I - - 20 us -
ISP 0.25 - VREFH-0.25| V -
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Table 2.34

Conditions: PCLKC = 1 to 60 MHz

A/D conversion characteristics for unit 1 (2 of 2)

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
AN100 to AN102
( © ) ["Offset 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 25 LSB -
High-precision Conversion time*1 Permissible signal | 0.48 - - us Sampling in 16 states
channels (Operation at source impedance | (0.267)*2
(AN105, AN106) PCLKC =60 MHz) | Max. =1kQ
Max. =400 Q 0.40 - - us Sampling in 11 states
(0.183)*2 VCC =AVCC0=3.0t03.6V
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 25 LSB -
High-precision Conversion time*1 Permissible signal | 0.75 - - us Sampling in 32 states
channels (Operation at source impedance | (0.533)*2
(AN107) PCLKC =60 MHz) | Max.=1kQ
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 25 LSB -
Normal-precision Conversion time*1 Permissible signal | 0.88 - - us Sampling in 40 states
channels (Operation at source impedance | (0.667)*2
(AN116, AN117) PCLKC =60 MHz) | Max.=1kQ
Offset error - +1.0 +5.5 LSB -
Full-scale error - +1.0 55 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, the 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 AVCCO0, AVSS0, VREFHO, VREFH, VREFLO, VREFL, and 12-bit A/D converter input voltage

are stable.

Note 1. The conversion time includes the sampling and comparison times. The number of sampling states is indicated for the test

conditions.
Note 2. Values in parentheses indicate the sampling time.
Note 3. When simultaneously using channel-dedicated sample-and-hold circuits in unit 0 and unit 1, see Table 2.35.

RA6M1 Group

. BRA

ki3

Table 2.34  BT1AIADIEIRIFE (210 hE924)
Conditions: PCLKC = 1 to 60 MHz

Parameter Min Typ Max Unit plias 2t
KEMBELTAR | HiREEA (EPC | AWNESREER | 048 - - us E16MNHITHIRE
BRIFBE (AN10 | LKC=60MHz Fiz Max.=1kQ (0.267)*2
0ZEAN102) 11)

REIRE - +1.0 +2.5 LSB -

Full-scale error - +1.0 +2.5 LSB -

HBITFEE - 2.0 4.5 LSB -

DNL D IEE IR E - +0.5 +1.5 LSB -

INLFR Y IELE IR E - +1.0 2.5 LSB -
High-precision FigediE (FEPC | AWFMESIRER | 048 - - us TE167 NN THME
channels |/_l(C:6OMHZ—FJE Max.=1kQ (0_267)*2
(AN105, AN106) | T

Max. = 400 Q 0.40 - - us TE1 1T e
(0.183)*2 VCC=AVCC0=3.0t0 3.6V
3.0V < VREFH < AVCCO

RBIRE - +1.0 +2.5 LSB -

Full-scale error - +1.0 +2.5 LSB -

HBITFEE - 2.0 +4.5 LSB -

DNL S FLL IR E - +0.5 1.5 LSB -

INLFR Y IELE IR E - +1.0 2.5 LSB -
High-precision HiAdE«1 (TEPC | AWMESIRMER | 075 - - s TE32MN T HAAE
channels |;L<C=6OMHZ—FE Max.=1kQ (0.533)*2
(AN107) )

RBIRE - +1.0 +2.5 LSB -

Full-scale error - +1.0 +2.5 LSB -

HBITFEE - 2.0 +4.5 LSB -

DNLI S FLL IR E - +0.5 1.5 LSB -

INLFR Y IELE IR E - +1.0 2.5 LSB -
Normal-precision FigediE (JEPC | AWMESIEER | 0.88 - - s TEA0N N AT HAEE
channels LKC=60MHz T3& | Max=1kQ (0.667)*2
(AN116, AN117) | 1T)

RBIRE - +1.0 +5.5 LSB -

Full-scale error - +1.0 5.5 LSB -

HBITFEE - 2.0 7.5 LSB -

DNLI S FLL IR E - +0.5 4.5 LSB -

INLFR Y IELE IR E - +1.0 +5.5 LSB -

Note:  XLEAEEERFEADRIREABIIL LA RIMNESENER. MRIFEIKREE
AD¥IR, (ERIRETEIEESEER.
fE12(ADR RS, RAVFRIEO0MEHRF L,
XLEAFMIEAFAVCCO. AVSSO. VREFHO. VREFH. VREFLO. VREFLFN12fIAD¥#R235IN BERER,

Note 1. HEiREY[BIEIERIER BRI LLIRET (Bl ST MIARH4IETRIERENEKE,

Note 2. #ESHBIERTFIFH A,

Note 3. TEEJOFM T FRIMERBE T BIRIFRIFTHEE, 5N &K2.35

RO1DS0356EJ0100 Rev.1.00

Oct 8, 2019

RENESAS

Page 69 of 92

R01DS0356EJ0100 Rev.1.00
Oct 8, 2019

RENESAS



RA6M1 Group 2. Electrical Characteristics

Table 2.35 A/D conversion characteristics for simultaneous use of channel-dedicated sample-and-hold
circuits in unit 0 and unit 1
Conditions: PCLKC = 30/60 MHz

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 i _ + . e Sampling in 15 states
(ANOOO to ANOO2) 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 i _ . +
(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 i _ + + e Sampling in 7 states
(ANOOO to ANOO2) Full-scale error +1.5 3.5

Absolute accuracy - +3.0 +4.5/-6.5
Channel-dedicated sample-and-hold circuits in use | Offset error - +1.5 3.5
with continious sampling function enabled i _ N +
(AN100 to AN102) Full-scale error +1.5 3.5

Absolute accuracy - +3.0 +4.5/-6.5

Note: When simultaneously using channel-dedicated sample-and-hold circuits in unit 0 and unit 1, setting the ADSHMSR.SHMD bit
to 1 is recommended.

Table 2.36 A/D internal reference voltage characteristics

Parameter Min Typ Max Unit Test conditions
A/D internal reference voltage 1.13 1.18 1.23 \Y -
Sampling time 4.15 - - us -
3
e o

Integral nonlinearity

error (INL)
A/D converter

output code

Ideal line of actual A/DI

Actual A/D conversion 3 conversion charactenspc
4

characteristic 7

1IN

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

i 1-LSB width for ideal AID
i conversion characteristic

1-LSB width for ideal A/D
conversion characteristic

Absolute accuracy

000h Offset error /1 >
0 Analog input voltage i VREFHO
(full-scale)
Figure 2.64 lllustration of ADC12 characteristic terms
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#2.357E R TOM R T PEIHERBE T A RFRIFBBAOADIERIFHE SR PCLKC=3060MHz

Parameter Min Typ Max Wit & 14
BREERETIRENEE T ARERIFBEE (AN0O | REIEE - 1.5 +5.0 PCLKC=60MHz 158k
0ZEAN002) BRE

Full-scale error - +2.5 5.0

HITIEE - +4.0 +8.0
BRESRETHRENBE T AREFRIFER (AN10 | REIRE - +1.5 +5.0
0ZEAN102)

Full-scale error - +2.5 5.0

HITIEE - +4.0 +8.0
BREEEREINENEE LT BRERITEE (ANOO | RBIRE - 1.5 +3.5 PCLKC=30MHz 7#ik
0ZEAN002) SRF

Full-scale error - +1.5 +3.5

HITHEE - +3.0 +4.5/-6.5
BRESRETHENEE T AREFRIFBEE (AN10 | BEIRE - 1.5 +3.5
0ZEAN102)

Full-scale error - +1.5 +3.5

HXTREE - 3.0 | +4.51-6.5

Note:  FEEJTOM & T1HENEAEE T ARERFBEN, BIUEADSHMSRSHMDALIRE N1,

Table 2.36 ADRIERE & B [EF1E

Parameter Min Typ Max Unit MR
ADNEP S EHB[E 1.13 1.18 1.23 Vv -
SRIEBY(E] 4.15 - - us -
3
T e et g s
RAFAIEREIN i
ot (| } !
fizis -4 e KIRADS IS R
s — | X = ,
7 1
L 4 :
- 4’_ !
7 :
IR ;
_ WAFLIREOND :
1-LSBRAT, SRIMZMIA 5
. i Dl :
4 H 1
4 i e WAFEMZEDND i
i LsemE, smmmsa :
D ;
HIHERE |
ooon | A Ri5IRE /) ; .
0 BN RE Y VREFHO
(full-scale)
Figure 2.64 ADC124F I35t EA
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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 the analog input voltage. For example, if 12-bit resolution is used and the reference
voltage VREFHO is 3.072 'V, then the 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.

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

Table 2.37 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 |V -

BIEE

#HITFEE B R TIEICADE IS HE RIS 5L FADERIRER 2 BIMNER, NELITIFER, BEEMEANE
[ETEE (1-LSBRFE) M mBEEANREMBNEE, ZBEEEEL LA LU RH EEFEEE, flan, mnR
FER1 2D ¥EESEBEVREFHON3.072V, M1-LSBREZN0.75mV, HBEERAOMV. 0.75mVF1.5mVIE
NP EBE, NREUNFNEBER6MY, T5LSBRIEITIEE EKE LPRRIADIIRLE RE003hE00DhATSE
BN, REMNEL ERADFE SIS ] LIFAEA% 152 5008h.

A ELMIRE (INL)
M IFLMIRERNENRBENHERRENTHNERLS LHRBEARZENRRRE.

53 L% iR 2 (DNL)
MOELMIRERE T IEBADE RN -LSBEES K RHBMNEEZ £,

RIZIRE
RIZIRERIEENE Mo ABENERSSLMFRNE— M mEHAE ZENESR.
Full-scale error

HERREREENEREREABNERSSEMNEERHEABZENER,
2.6 DAC12 Characteristics

Table 2.37 DA IRtFE
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Parameter Min Typ Max Unit Wit &1

Resolution - - 12 Bits -

piot )i O]

HBIEE - - +24 LSB FAMAEH2MO

INL - +2.0 18.0 LSB PR EH2MQ

DNL - +1.0 2.0 LSB -

HHET - 8.5 - kQ -

AT 8] - - 3.0 us BPEAEH2MQ, BE
1 & 20pF

WMHEBETE 0 - VREFH V -

iR s

INL - +2.0 4.0 LSB -

DNL - +1.0 +2.0 LSB -

ATE) - - 4.0 us -

iR Sak=7 5 - - kQ -

Capacitive load - - 50 pF -

WY BEEE 0.2 - VREFH-0.2 |V -
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2. Electrical Characteristics

RA6M1 Group

2. BEAM

2.7 TSN Characteristics
Table 2.38 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 - \% -
Temperature sensor start time tsTART - - 30 us -
Sampling time - 4.15 - - us -
2.8 OSC Stop Detect Characteristics
Table 2.39 Oscillation stop detection circuit characteristics
Parameter Symbol Min Typ Max Unit Test conditions
Detection time tar - - 1 ms Figure 2.65
Main clock _\_/_\_/_\_/q’
) tdr >
OSTDSR.OSTDF T
wocowok —1 [ \_[
ICLK ~ , ~ , ~ , ~ , ~ ,
Figure 2.65 Oscillation stop detection timing
29 POR and LVD Characteristics
Table 2.40 Power-on reset circuit and voltage detection circuit characteristics (1 of 2)
Test
Parameter Symbol | Min Typ Max Unit | conditions
Voltage detection | Power-onreset | DPSBYCR.DEEPCUT[1:0] = | VpoRr 25 2.6 2.7 \ Figure 2.66
level (POR) 00b or 01b
DPSBYCR.DEEPCUTI[1:0] = 1.8 225 |27
11b
Voltage detection circuit (LVDO) Vdeto_1 2.84 2.94 3.04 Figure 2.67
Vdeto_2 277 | 287 |297
Vdeto_3 270 |280 |290
Voltage detection circuit (LVD1) Vdet1_1 2.89 2.99 3.09 Figure 2.68
Vdet1 2 282 292 |3.02
Vdet1_3 275 |285 |295
Voltage detection circuit (LVD2) Vdet2_1 2.89 2.99 3.09 Figure 2.69
Vdet2_2 282 292 |3.02
Vdet2_3 275 | 285 |295
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2.7 TSN Characteristics
Table 2.38 TSN characteristics
Parameter Symbol Min Typ Max Unit Mt &1
HEXTREE - - 1.0 - °C -
mERE - - 4.0 - mV/°C -
MEEBE (25°CHY) - - 1.24 - \% -
mE R ER B nATE tSTART - - 30 us -
SKAFETE] - 4.15 - - us -
2.8  OSCIZ LA M4F4%
Table 2.39  IRHELEASTIBERIFYE
Parameter Symbol Min Typ Max Unit Wit &
1M B i8] tyr - - 1 ms Figure 2.65
‘ tdr >
OSTDSR.OSTDF 7,>
wocososx — 1 [ \_[
ICLK ~ , ~ , ~ , ~ , ~ ,
Figure 2.65 IRHE LS MBS
2.9  PORFILVD#F4
Table 2.40  ERRE(IREMBELNBEIFE (10f2)
MR
Parameter Symbol | Min Typ Max Unit
BB AN EB T Power-on reset DPSBYCR.DEEPCUT[1:0] = | Vpor 2.5 2.6 2.7 \% Figure 2.66
(POR) 00b or 01b
DPSBYCR.DEEPCUT[1:0] = 1.8 2.25 2.7
11b
BEHMER (LVDO) Vaeto 1 | 284 | 294 |[3.04 Figure 2.67
Voewn 2 | 2.77 | 2.87 | 297
Vet 3 | 270 | 2.80 | 2.90
BERNEE (LVD1) Vgetr 1 | 289 [299 |3.09 Figure 2.68
Vet1 2 | 2.82 292 |3.02
Veet1 3 | 275 | 285 |[295
BERNEE (LVD2) Vetrz 1 | 289 |2.99 | 3.09 Figure 2.69
Vier 2 | 282 [ 292 |3.02
Vgez 3 | 275 |2.85 |2.95
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2. Electrical Characteristics

Table 2.40 Power-on reset circuit and voltage detection circuit characteristics (2 of 2)
Test
Parameter Symbol | Min Typ Max Unit | conditions
Internal reset time | Power-on reset time tpor - 4.5 - ms Figure 2.66
LVDO reset time tLvbo - 0.51 - Figure 2.67
LVD1 reset time tLvD1 - 0.38 - Figure 2.68
LVD2 reset time tLvD2 - 0.38 - Figure 2.69
Minimum VCC down time*1 tvoFF 200 - - ys Figure 2.66,
Figure 2.67
Response delay tget - - 200 us Figure 2.66 to
Figure 2.69
LVD operation stabilization time (after LVD is enabled) taE-A) - - 10 us Figure 2.68,
Hysteresis width (LVD1 and LVD2) VivH - 70 - my | Flgure 2.69

Note 1. The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels VpR,
Vget1, @and Vet for POR and LVD.
‘tVOFFk
Vpor
VCC
Internal reset signal
(active-low)
<P > ¥ i« >
de!‘ tPOR tdet def tPOR
Figure 2.66 Power-on reset timing
tvorr
VCC VdetO
Internal reset signal
(active-low)
] <l >
taet tdet tLvoo
Figure 2.67 Voltage detection circuit timing (Vgeto)
RO1DS0356EJ0100 Rev.1.00 RENESAS Page 73 of 92

Oct 8, 2019

RA6M1 Group

2\

BT

Table 240  EEE{iEERHEESNBERIFE(2012)
Mt &1
Parameter Symbol | Min Typ Max Unit
RERE fi B8] L EBE(iIRTE) tror - 45 - ms Figure 2.66
LVDOE firBya) tLvpo - 051 |- Figure 2.67
LVD1 E{IAda t Vo1 - 038 |- Figure 2.68
LVD2E {4 a] t.vD2 - 038 |- Figure 2.69
RAEVCCIENBT a1 tyorr 200 |- - ps Figure 2.66,
Figure 2.67
WBRZEER tyet - - 200 |ps | E266%F
Figure 2.69
LVDIRERRERE (BALVDRE) ta(e-a) - - 10 s Figure 2.68,
RWEE (LVD1FILVD2) Vv - 70 - my | Flgure 2.69
Note 1. F/IWCCENBTERRVCCR T BE M EFVPORK &/ MERIET &),
Vdet1fVvdet2 B FPORFILVD,
‘tVOFF‘
Vpor
VCC
NEEAES (]
BEERK)
e > DI IS >
tet  teor fet oot tpoR
Figure 2.66 LS RF
tvorr .
VCC VdetO
REEMES (R
BEEH)
o +»le >
taet taet tLvoo
Figure 2.67 HESTEREITFE (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

tvorr

A

A

h \/

VLVH

@ taE-n)

L

tdet tdet

tLvp1

tLvos

Figure 2.68

Voltage detection circuit timing (Vget1)

VvCC

LVCMPCR.LVD2E

LVD2
Comparator output

LVD2CR0.CMPE

LVD2SR.MON

Internal reset signal
(active-low)

When LVD2CRO.RN =0

When LVD2CRO.RN = 1

tvorr

Vdet2 /

VLVH

o taen

[ <<

tdet tdet

tLvp2

A

tLvp2

Figure 2.69

Voltage detection circuit timing (Vget2)

RA6M1 Group
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VCC

LVCMPCR.LVD1E

LVD1
FeiRasts

LVD1CR0.CMPE

LVD1SR.MON

ABENUES (K
BEER)

AN
NS

tvorr

A

VLVH

+>{ taE-n)

L

When LVD1CRO.RN =0

tdet

When LVD1CRO.RN = 1

Lt

tdet

tLvp

tLvos

Figure 2.68

BESNBEEEF (Vdet1)

VCC

LVCMPCR.LVD2E

LvD2
e iR 2Rt

LVD2CR0.CMPE

LVD2SR.MON

ABEMUES (K
BEEH)

tvorr

Vdet2

VLVH

o taen

When LVD2CRO.RN =0

taet

When LVD2CRO.RN = 1

P

taet

tLvp2

A

tLvp2

Figure 2.69

BESNBREE (Vdet2)
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2. BEAM

2.10 VBATT Characteristics

Table 2.41

Battery backup function characteristics
Conditions: VCC = AVCCO0 = 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
Voltage level for switching to battery backup VDETBATT 2.50 2.60 2.70 \ Figure 2.70
Lower-limit VBATT voltage for power supply VBATTSW 2.70 - - \Y

switching caused by VCC voltage drop

VCC-off period for starting power supply switching | tyorrgatt | 200 - - us

Note:  The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum
value of the voltage level for switching to battery backup (VpetgatT)-
tvorreaTT
Vel VDETBATT
VBATT VBATTSW T \
Backup p::’:; VCC supply VeatT supply VCC supply

Figure 2.70 Battery backup function characteristics
211 CTSU Characteristics
Table 2.42 CTSU characteristics

Parameter Symbol Min Typ Max Unit Test conditions

External capacitance connected to TSCAP pin Ciscap 9 10 1 nF -

TS pin capacitive load Chase - - 50 pF -

Permissible output high current 210H - - -40 mA When the mutual
capacitance method
is applied

212 ACMPHS Characteristics
Table 2.43 ACMPHS characteristics

Parameter Symbol Min Typ Max Unit Test conditions

Reference voltage range VREF 0 - AVCCO |V -

Input voltage range \ 0 - AVCCO |V -

Output delay*1 Td - 50 100 ns VI = VREF + 100 mV

Internal reference voltage Vref 1.13 1.18 1.23 \% -

Note 1. This value is the internal propagation delay.
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2.10 VBATT Characteristics

Table 2.41 Bt & B IEER =

Conditions: VCC = AVCCO0 = 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 Wit &
NGRS & R A EB R FR VpeteaTT | 250 2.60 2.70 \Y Figure 2.70
VCCHERE S | f28 BB ENIR FRRVBATTERE Veatrsw | 2.70 - - Vv
BN IRYIIRAIVCC-off /B HA tyorrsaTT | 200 - - s

Note: FFIRERIRETIIRAIVCC-offAHARRVCCIR TR EI & B BB E B F i/ /ME(VDETBATT) A HA.
B tvorFeaTT
VCC VDETBATT
VeatT VeatTsw T \
BRI VCC supply" VBATTEBR vee supply
Figure 2.70 B E I ThEEYT =
2.11  CTSU Characteristics
Table 2.42 CTSU characteristics
Parameter Symbol Min Typ Max Unit Wik &
EZEITSCAPS I HIBIINEBER R Ciscap 9 10 1 nF -
TSSIMIZ 1 f Chase - - 50 pF -
AR EHABR Z1oH - - -40 mA N B BB AR
2.12 ACMPHS Characteristics
Table 2.43 ACMPHS characteristics
Parameter Symbol Min Typ Max Unit Wit &
BEBETEE VREF 0 - AVCCO \Y -
MNBESEE \| 0 - AVCCO \Y -
Output delay*1 Td - 50 100 ns VI = VREF + 100 mV
REPBEBE Vref 1.13 1.18 1.23 \% -
Note 1. ZERAZBEEILR,
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2. Electrical Characteristics

213 PGA Characteristics
Table 2.44 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 \
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 \
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 \
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 \
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 \Y
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 %
Gerr4 (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 - 20 %
Gerr10 (G =5.714) -2.0 - 2.0 %
Gerr11 (G = 6.667) -2.0 - 2.0 %
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 2.45 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 \%
voltage range G=2333 0.4 - 04 v
G =4.000 -0.2 - 0.2 \Y
G =5.667 -0.15 - 0.15 \Y
R01DS0356EJ0100 Rev.1.00 ;{EN ESNS Page 76 of 92

Oct 8, 2019

RA6M1 Group 2. BRI
213 PGA%F%
Table 244  HIRPGA%IE
Parameter Symbol Min Typ Max Unit
PGAVSSHINEE[ESEE PGAVSS 0 - 0 \Y
AINO (G = 2.000) 0.050 x AVCCO - 0.45 x AVCCO Vv
AIN1 (G = 2.500) 0.047 x AVCCO - 0.360 x AVCCO \
AIN2 (G = 2.667) 0.046 x AVCCO - 0.337 x AVCCO \
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 Vv
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 \
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 Y%
Gerr7 (G = 4.000) -1.5 - 1.5 %
Gerr8 (G = 4.444) -2.0 - 2.0 %
Gerr9 (G = 5.000) -2.0 - 20 %
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 %
RIBIRE Voff -8 - 8 mV
Table 245  EHETHIPGAE(10f2)
Parameter Symbol Min Typ Max Unit
PGAVSSHINBETEE PGAVSS -0.5 - 0.3 \Y
ENBWNBETE G =1.500 AIN-PGAVSS -0.5 - 0.5 \Y
= G =2.333 -0.4 - 0.4 \Y
G =4.000 -0.2 - 0.2 \Y
G =5.667 -0.15 - 0.15 \Y
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Table 2.45 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 2.46 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 tpsok - 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 96 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*4 Npec 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
3023 |- - 3023 |- - [ Ta=+85°C
Note 1. 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 2.  This indicates the minimum value of the characteristic when reprogramming is performed within the specified range.
Note 3. This result is obtained from reliability testing.
Note 4. The reprogram/erase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times (n = 10000),

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.
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RA6M1 Group 2. BREFH
Table 245  ZEIETHIPGAK;1E(20f2)
Parameter Symbol Min Typ Max Unit
HEIRE 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 NFHEGE
2.14.1 A EDAREZ S
Table 2.46  fRE3AFIHE
£ RIZTRBR: FCLK=4E60MHz
Read: FCLK < 60 MHz
FCLK =4 MHz 20 MHz < FCLK < 60 MHz Tk
Parameter Symbol | Min Typ Max Min Typ Max Unit
%EEETHEHNPEC 100 |128-byte tp128 - 0.75 13.2 - 0.34 6.0 ms
8-KB togk - 49 176 - 22 80 ms
32-KB tpaoK - 194 704 - 88 320 ms
éﬁ;\iﬁﬁlﬁNPECMO 128-byte to108 - 0.91 15.8 - 0.41 7.2 ms
8-KB tpak - 60 212 - 27 9 ms
32-KB tpaok - 234 848 - 106 384 ms
IZRETIE 8-KB tesk - 78 216 - 43 120 ms
M 32-KB tesok - 283 864 - 157 480 ms
1RBRAT ) 8-KB teak - 94 260 - 52 144 ms
NPEC>1007% 32-KB teax |- 341 |1040 |- 189|576  |ms
Reprogramming/erasure cycle*4 Npec 10000*1 - 10000*1 - Times
RIZER B EFEIR tspp - - 264 - - 120 us
ERM AR TRREREMNE —ME | tgespy - - 216 - - 120 us
F2REIR
MR TERIRENEZ tsespz - - 1.7 - - 1.7 ms
EREIR
ﬁg‘?ﬁﬁ%ﬁﬁ??ﬁﬁ?ﬁﬂ@ﬂﬁi@ tseep - - 1.7 - - 1.7 ms
JHEE LS trp - - 32 - - 20 s
BIRRFERY|E]x2 torp 102, %3 |- - 10%2,%3 |- - Years
3023 |- - 3023 |- - [ Ta=+85°C
Note 1. XEBEMHEFRIEMBIEFENSR DR, RIBEEZEM IIS/IVE,
Note 2. XRLEIEETCERNRNITENRENFENR/IVE,
Note 3. XMERZMETEMMHAP RSN,
Note 4. EBWFEZIERERZENMRIVIZIRIREK, HEWMEFEEEHRAEI AKX (1=10000) BY, SIS MRAITORIER, Fl0, ZHxd

BKBIR YA EBA ATT64/R128F TitRiZ, ASIEMFENRE, ENRZEFEBRAIT . B2, TEBESMUZREEN

—RiERR. BIEES,
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« Suspension during programming

FCU command X Program >< >< Suspend

Not Ready Not Ready

FSTATRO.FRDY \

tSF’D
FSTATRO.FRDY \ Not Ready
Programming pulse
« Suspension during erasure in suspend priority mode
FCU command X  Erase >< >< Suspend >< Resume >< >< Suspend
tSESD1 tSESDZ

/ \

« Suspension during erasure in erasure priority mode

FCU command X Erase >< >< Suspend
FSTATRO.FRDY \\
Erasure pulse /

« Forced Stop

tseen

A

FACI command X Forced Stop >

FSTATR.FRDY

Figure 2.71 Suspension and forced stop timing for flash memory programming and erasure
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RAG6M1 Group k3

~RIZHIEE 2

FCU command X Program >< >< Suspend
FSTATRO.FRDY \

izhi

tspp

HRMRN T IRIRIREER

FCU command X Erase >< >< Suspend
FSTATRO.FRDY \
mssr / \

>< Resume >< >< Suspend

tsespt tsesp2

SRR AR TR E

FCU command X Erase >< >< Suspend
FSTATRO.FRDY \
PERRBK /

5 EIFLE

tseen

FACIEE < X SBENELE >

FSTATR.FRDY

Figure 2.71 NTERIZIIZ RN E FHEHF LN F
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2.14.2 Data Flash Memory Characteristics 2.14.2 SIRAFF S
Table 2.47  Data flash memory characteristics Table 2.47  $UERNTEHE

S RIZSIRFR. FCLK=4ZE60MHz
Read: FCLK < 60 MHz

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

Oct 8, 2019

Oct 8, 2019

FCLK =4 MHz 20 MHz < FCLK < 60 MHz Test FCLK =4 MHz 20 MHz < FCLK < 60 MHz it
Parameter Symbol Min Typ Max Min Typ Max Unit | conditions Parameter Symbol Min Typ Max Min Typ Max Unit
Programming time 4-byte topa - 0.36 |3.8 - 0.16 17 ms {RiZEY(E] 4-byte topa - 0.36 |3.8 - 0.16 17 ms
8-byte tops - 038 |40 |- 017 |18 8-byte tops - 038 |40 |- 017 |18
16-byte top1e - 042 |45 |- 019 |20 16-byte top1e - 042 |45 |- 019 |20
Erasure time 64-byte tpeea - 3.1 18 - 1.7 10 ms ¥EERET (8] 64-byte tpeea - 3.1 18 - 1.7 10 ms
128-byte tDE128 - 4.7 27 - 2.6 15 128-byte tDE128 - 4.7 27 - 2.6 15
256-byte tDE256 - 8.9 50 - 4.9 28 256-byte tDE256 - 8.9 50 - 4.9 28
Blank check time 4-byte toca - - 84 - - 30 s THGERE 4-byte toca - - 84 - - 30 s
Reprogramming/erasure cycle*! NppPec 125000*2 |- - 125000*2 |- - - Reprogramming/erasure cycle* Nppec 125000*2 |- - 125000*2 |- - -
Suspend delay during | 4-byte tospD - - 264 - - 120 us RIZRRIRE(RIEIR 4-byte tospD - - 264 - - 120 us
programming 8-byte - - 264 |- - 120 8-byte - - 264 |- - 120
16-byte - - 264 |- ; 120 16-byte ; ; 264 |- - 120
First suspend delay | 64-byte tosesD1 - - 216 - - 120 s ERMARATIER | 64-byte toseEsD1 - - 216 - - 120 s
during erasure in 128-byte 216 120 GRS TREL s oyte 216 120
suspend priority mode y plid Yy
256-byte - - 216 |- - 120 256-byte - - 216 |- - 120
Second suspend 64-byte tosesp2 |- - 300 |- - 300 s H’%E%%ﬁg{%ﬁ 64-byte tosesp2 |- - 300 - - 300 s
. BRG] By 55 = I AR TR
delay during erasure o7 o - - 30 |- - 390 HEEE M28-byte - - 390 |- - 390
in suspend priority
mode 256-byte - - 570 - - 570 256-byte - - 570 - - 570
Suspend delay during | 64-byte tpsEED - - 300 - - 300 us g?ﬁ?ﬁ%g?&%ﬂ?@ 64-byte tpsEED - - 300 - - 300 us
ing i REREIE (Z TR
erasing in erasure 128-byte - - 300 |- - 390 SR 128-byte - - 390 |- ; 390
priority mode
256-byte - - 570 - - 570 256-byte - - 570 - - 570
Forced stop command trp - - 32 - - 20 s BHEE LS tep - - 32 - - 20 us
Data hold time*3 torp 1084 |- - 10844 |- - Year BB RIFAT A3 torp 1084 |- - 10344 |- - Year
30+3.+4 - - 30*3.+4 - - Ta = +85°C 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 = 125000), Note 1. EFEERREAMEETROFBRE, SABMBERREMANK (n=125000) B, SMRETLATORER, FII0, =336
erasing can be performed n times for each block. For example, when 4-byte programming is performed 16 times for different 47T i%EPE’EfﬁitﬂiiMMﬂ ERAFTIRIZ, AGEEMRENRE, EMEEERERITN. B2, FERE—MuUtZRIEER
addresses in 64-byte blocks, and then the entire block is erased, the reprogram/erase cycle is counted as one. However, —RiEkR. RIEE®E.
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 Note 2. XREMHRERRIEFMBREENRELRE. RIEEEEM FIRIME
to the minimum value.
Note 3. This indicates the minimum value of the characteristic when reprogramming is performed within the specified range. Note 3. XRIRERECEANITEMRENFENR/IVE,
Note 4. This result is obtained from reliability testing. Note 4. XNEREMAIFEENIXFIREH.
s +
2.15 Boundary Scan 215 BLRPH
Table 248  Boundary scan characteristics (1 of 2) Table 2.48  AFRFARIFE(10f2)
Test Mt & 14
Parameter Symbol Min Typ Max Unit conditions Parameter Symbol Min Typ Max Unit
TCK clock cycle time trekeye 100 - - ns Figure 2.72 TCKBY 3 ] #RBY 8] trekeye 100 - - ns Figure 2.72
TCK clock high pulse width trekH 45 - - ns TCKAYShS A B trekH 45 - - ns
TCK clock low pulse width trekL 45 - - ns TCKAYSMEAK A B S trekL 45 - - ns
TCK clock rise time trekr - - 5 ns TCKEY§h_EF+BE] trekr - - 5 ns
TCK clock fall time tres - - ns TCKBY $ T P& BY 8] trexs - - ns
R01DS0356EJ0100 Rev.1.00 RENESAS Page 79 of 92 R01DS0356EJ0100 Rev.1.00 RENESAS 79T, H92M
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2. Electrical Characteristics

Table 2.48 Boundary scan characteristics (2 of 2)
Test
Parameter Symbol Min Typ Max Unit conditions
TMS setup time trmss 20 - - ns Figure 2.73
TMS hold time trmsH 20 - - ns
TDI setup time trois 20 - - ns
TDI hold time troiH 20 - - ns
TDO data delay troop - - 40 ns
Boundary scan circuit startup time*? TgssTuP tRESWP - - - Figure 2.74

Note 1. Boundary scan does not function until the power-on reset becomes negative.

tTCKr:yc

A 4

<
<

trokn

TCK /

RA6M1 Group

2. BEAM

Figure 2.72 Boundary scan TCK timing
=/ N/ ./ \__
trvss trmsn
[
TMS *
trois trom
[
TDI >ﬂ%
troop
TDO ;
Figure 2.73 Boundary scan input/output timing
VCC 1
RES
) tessTup - Boundary scan -
= tReswp) execute
Figure 2.74 Boundary scan circuit startup timing
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Table 2.48  ARARIFE(20f2)
it
Parameter Symbol Min Typ Max Unit
TMSIZ & B8] trmss 20 - - ns Figure 2.73
TMS{%}%ET_“EH tTMSH 20 - - ns
TDIE 37 B8] trois 20 - - ns
TDIT%?%ET_“ETJ tTDlH 20 - - ns
TDO%&}EES\E tTDOD - - 40 ns
iﬂﬁ?ﬂ#ﬁ Egﬂg% EjJET_”Eﬂ*‘I TBSSTUP tRESWP - - - Figure 2.74
Note 1. TELBEMTANEZR, BRIEFEREER,
| tTCKcyc o
trekn
TCK /
Figure 2.72 BRIETCKEYF
e fum
trmss trmsH
[
T™MS i
trois trom
[
TDI i
troop
TDO ;
Figure 2.73 BRAERMANRHEF
VCC T
RES
T tesse AREAHERAG
(= treswp)
Figure 2.74 BRARBREBHINF
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2.16  Joint Test Action Group (JTAG) 216 EBX&MHIToIHUTAG)

Table 2.49 JTAG Table 2.49 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 2.72 TCKBY $4 /5 HARY /8] trekeye 40 - - ns Figure 2.72
TCK clock high pulse width trexH 15 - - ns TCKES S A B E trekH 15 - - ns
TCK clock low pulse width treke 15 - - ns TCKBY P MEEBK A BT treke 15 - - ns
TCK clock rise time trokr - - 5 ns TCKBY$9_E Ft B8] trekr - - 5 ns
TCK clock fall time tros - - 5 ns TCKBY $ TP A /] tres - - 5 ns
TMS setup time trmss 8 - - ns Figure 2.73 TMSIZ & B8] trmss 8 - - ns Figure 2.73
TMS hold time tTMSH 8 - - ns TMS{%*%ET_HE tTMSH 8 - - ns
TDI setup time trpis 8 - - ns TDIZR L BY &) trois 8 - - ns
TDI hold time trom 8 - - ns TDHREAT i8] trpm 8 - - ns
TDO data delay time troop - - 20 ns TDOXRIBREIR A /5] trooD - - 20 ns
) trokeye N . trekeye R
tTCKH tTCKH
TCK / — treke —\— TCK / trexe —\—
—»| e troke le— treke
tTCKL tTCKL
Figure 2.75 JTAG TCK timing Figure 2.75 JTAG TCK timing
e 4/—\\_//—\_/—\_ s 4/—\\_//—\_/—\_
trss trmsh trss trmsh
D E—
™S ™S
trois trom trois trom
D EE—
TDI TDI
tTDOD tTDOD
DO DO
Figure 2.76 JTAG input/output timing Figure 2.76 JTAG input/output timing
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2.17  Serial Wire Debug (SWD) 217  B1T4AR(SWD)
Table 2.50 SWD Table 2.50 SWD
Test Mt &4
Parameter Symbol Min Typ Max Unit conditions Parameter Symbol Min Typ Max Unit
SWCLK clock cycle time tsweoKeye 40 - - ns Figure 2.77 SWCLKBY #4/E HARY 8] tswekoye 40 - - ns Figure 2.77
SWCLK clock hlgh pulse width tSWCKH 15 - - ns SWCLKN%‘F%%W%E tSWCKH 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 _EFB 8] tswekr - - 5 ns
SWCLK clock fall time tSWCKf - - 5 ns SWCLKE?%*TE%HTJEH tSWCKf - - 5 ns
SWDIO setup time tswps 8 - - ns Figure 2.78 SWDIOi& &R 8] tswbs 8 - - ns Figure 2.78
SWDIO hold time tSWDH 8 - - ns SWDIO{%?%ET_“EH tSWDH 8 - - ns
SWDIO data delay time tswob 2 - 28 ns SWDIO¥HE RE R B 8] tswob 2 - 28 ns
B tswekeye R B tswekeye R
tswekn tswekn
SWCLK / l—\— SWCLK 7 _—\—
tswekL tswekL
Figure 2.77 SWD SWCLK timing Figure 2.77 SWD SWCLK timing
SWCLK / \ 7/—\—/—\— SWeLK / \ /[—\—/—\—
tswos | tswow tswos | tswoH
SWDIO SWDIO
(input) (input)
, tswop , « tswop .
SWDIO SWDIO
(output) (output)
tSWDD > < tSWDD >
SWDIO SWDIO
(output) (output)
< tSWDD > < tSWDD >
SWDIO SWDIO
(output) (output)
Figure 2.78 SWD input/output timing Figure 2.78 SWD input/output timing
R01DS0356EJ0100 Rev.1.00 RENESAS Page 82 of 92 R01DS0356EJ0100 Rev.1.00 RENESAS 820,

Oct 8, 2019 Oct 8, 2019



RAG6M1 Group 2. Electrical Characteristics RA6M1 Group 2. BRI

2.18 Embedded Trace Macro Interface (ETM) 2.18 #ARBRERZRIZEOETM)
Table 2.51 ETM Table 2.51 ETM ) N
Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register. £ TEPMNPFSE 7 a8V O IR BhRE U IS EFE R IRt
Test Mt 14

Parameter Symbol Min Typ Max Unit conditions Parameter Symbol Min Typ Max Unit

TCLK clock cycle time treLKeye 333 - - ns Figure 2.79 TCLK B /E) HA B (&) treLkeye 333 - - ns Figure 2.79

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 TCLKBY $HERK A BT treLkL 13.6 - - ns

TCLK clock rise time treikr - - 3 ns TCLKBY $h £ 7B 8] treikr - - 3 ns

TCLK clock fall time troLk - - 3 ns TCLKBY $ T [ B3 8] troLk - - 3 ns

TDATA[3:0] output setup time trrRDS 3.5 - - ns Figure 2.80 TDATA[3:0]% tH 22 37 BY 8] ttrDS 35 - - ns Figure 2.80

TDATA[3:0] output hold time tTRDH 2.5 - - ns TDATA[3:0]% tH R0 8] tTRDH 25 - - ns

~ tretkeye - P trotkeye -
treLku treLkuH
TCLK ; tTCLKf l—\— TCLK ’ tTCLKf l—\—
*— troike — troike
trewe trewke
Figure 2.79 ETM TCLK timing Figure 2.79 ETM TCLK timing
TCLK ZZ TCLK ZZ
«—>
trros trroH trros trrom trros trroH trros trroH
TDATA[3:0] TDATA[3:0]
Figure 2.80 ETM output timing Figure 2.80 ETMEE BT =
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Appendix 1.Package Dimensions fiR1.8ERT

Information on the latest version of the package dimensions or mountings is shown in “Packages” on the Renesas BEFRANHERTHLZRE R ERERFEFHFEH
Electronics Corporation website. BB F A B Mk,
JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] | JETABERRD | RENESAS Code [  LIiEOfES [ MASS[Typ] |
P-TFLGA100-7x7-0.65 PTLGO100JA-A 100F0G 0.1g P-TFLGA100-7x7-0.65 ‘ PTLG0100JA-A ‘ 100F0G ‘ 0.1g ‘
. ob . o (ST ox @[] A8 |
o o D 2 (Glo@s] 48]
:9 . v Z g :9 . V- Z g
I I ‘ @ I I ‘ @
| K C)OgOO‘OOOOO | Kl QOQYPOOO0O0O00O®
| Nelel OO‘OOOOO | 1| O00000000©L
| (0000000000 | (0000000000
| ¢|/0000000000 |y | ¢|0000000000 |4
gl 1 1 ]l ]0000000000]|% gl 1 1 ]l ]0000000000]|%
el0000000000 e10000000000
‘ | 0000000000 ‘ | 0000000000
‘ c|0O000000000 ‘ c| 0000000000
e 0000000000 e 0000000000
; L[ A @ O O O Q;O O O O O IS Reference| Dimension in Millimeters ; A @ O O O Q;O O O O O IS HesE LUK AP R
‘ ¥ ‘ Symbol "Min | Nom | Max ‘ ] ¥ ‘ Min | Nom [ Max
w4 E 1 2 3 4 5 6 7 8 9 10 ) — 70 — w4 E B 1 27‘ 3 4 5 6 7 8 9 10 D — 70 —
::::;W:::K) Index mark E — 7.0 — fjs\glmaark) EXLinG E _ 7.0 I
v |— | — o015 v | —|—[015
w | — [— 020 w | — | — 020
A [— |—[105 A —[— 1105
e [— |065] — [e] | — 1065 —
b |0.31]0.35]0.39 b |0.31]0.350.39
bi_|0.385]0.435/0.485 bi_|0.385/0.435(0.485
x | —|— [0.08 x | —|— [0.08
y [—[—[010 y | — | — 010
Zp | — [0575] — Zp | — [0575] —
Ze | — Jo.575] — Ze | — J0.575] —
Figure 1.1 100-pin LGA Figure 1.1 100-pin LGA
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JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g] JEITARERE RENESAS Code LAFIEIFEED MASS (Typ) [g]
P-LFQFP100-14x14-0.50 PLQP0100KB-B — 0.6 P-LFQFP100-14x14-0.50 PLQP0100KB-B — 0.6
Ho Unit: mm Ho Unit: mm
*1 D *1 D
75 51 75 51
AARARAARAAAARAARAAAAAAAAA AARAAAARAAAAAAAAAAAAAAARR I
76 = = 50 76 = = 50 !—-—
= e = B =
= = = = :.=.
[== =) jum s [== =) - I----
[== =) jum s [== =) - I----
[== =) jum s [== =) - I----
[== =) jum s [== =) - I----
o jum s o - —] =-
o = o - =-
= = = = =
== Fm w £ = = w £ =
[== =) - *(\l [== =) - *(\1 =-
[== =) - [== =) - =-
[~ - [~ - I----
[~ - [~ - =-
[~ - [~ - =-
= = = = =
= == = =] :_=.
[~ jum s [~ - =-
= o = B =
100 = = 100 = == :.=
A% K% i
(EELY HHHHHHHHHHHHHHHHHHH% (EELY HHHHHHHHHHHHHHHHHHH% N
1 Index area ® NOTE# NOTE) ! 3K ® — §%ﬂ§;{1;31“5'ifzfﬁ@gsx%ﬂﬂ° 1%%?;'3:;%!@;@%%%%3 3?#3&‘ k
1. DIMENSIONS “*1” AND “*2” DO NOT INCLUDE MOLD FLASH. - RRS| DRI RER BRI TE, BRAMFREXEAN. 415
NOTE? F 2. DIMENSION “*3” DOES NOT INCLUDE TRIM OFFSET. NOTE? F HEIRRELN, RYATEEAHTE
3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
i T\ LOGATED WITHIN THE HATCHED AREA. il T\
\\ H “m 4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY. \\ H “m
Reference | Dimensions in millimeters sEpe TR KR
- [ y[s] "3 by Symbol | ntin | Nom | Max . [ y[S] "3 by Min | Nom | Max
<@l D | 13.9 | 14.0 | 14.1 ex @l D | 13.9 | 14.0 | 141
E 13.9 | 14.0 | 141 E 13.9 | 14.0 | 141
Az — 14 — Az — 14 —
Hp 15.8 | 16.0 | 16.2 Hp 15.8 | 16.0 | 16.2
He 15.8 | 16.0 | 16.2 He 15.8 | 16.0 | 16.2
o & A — | — | 17 N & A — | — | 17
< £ d o < & 3 o
3 9y A1 [005] — |015 MK A1 005 — [o015
* 77“’ b, | 0.15| 020 027 * 7‘j°’ b, | 0.15]| 020 027
< c |009| — |020 < ¢ |009| — | 020
Lo 0 0° | 35°| 8 Lo 0 0° | 35° | 8°
L 5 05 L e 05
Detail F — . — Detail F — : —
X — — 0.08 X — — 0.08
y — — | 008 y — — 1008
Lp 0.45 0.6 | 0.75 Lp 0.45 0.6 | 0.75
L4 — 1.0 — L4 — 1.0 —
© 2015 Renesas Electronics Corporation. All rights reserved. ©2015FEBF AR, MG,
Figure 1.2 100-pin LQFP Figure 1.2 100-pin LQFP
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R1EERST

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g] JEITABL3E1XES RENESAS Code LARTB94KES MASS (Typ) [g]
P-LFQFP64-10x10-0.50 PLQP0064KB-C — 0.3 P-LFQFP64-10x10-0.50 PLQP0064KB-C — 0.3
Unit: mm Unit: mm
Hp Hp
*1 p *1 p
IRARRRRARRRARARE [RARRARARRRAARRE
49 ; ==E 32 49 ; ==E 32
=] -] =] -]
=] = =] =
o s o s
‘:::: :=E L w ‘:::: :=E L w
== = ~ T == = N T
= = = =
= = = =
o am | s o am | s
64 = = 64 = =
17 17
H/HHHHHHHHHHHHH ) H/HHHHHHHHHHHHH A
1 16 1 16
Index area NOTE 4 A3RSIX NOTE 4
NOTE 3
1. DIMENSIONS “*1” AND “*2” DO NOT INCLUDE MOLD FLASH. ATEZRS| EEPT e BN TE, BaRIFREXEA. 415
2. DIMENSION **3” DOES NOT INCLUDE TRIM OFFSET. MERRALN, RYATEEANTE.
[l [ 1\ 3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE [l [ 1
LOCATED WITHIN THE HATCHED AREA.
AVTS] N 4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY. AVTS] N
y|S y[S
8 *3 bp Reference | Dimensions in millimeters 8 *3 bp e | RIUERNEBEA
(&]x @ Symbol | ntin | Nom | Max (¢]x @ Min | Nom | Max
D 9.9 10.0 | 101 D 9.9 10.0 | 101
E 9.9 10.0 | 101 E 9.9 10.0 | 101
A2 — 1.4 — A2 — 1.4 —
Hp 11.8 | 12.0 | 12.2 Hp 11.8 | 12.0 | 12.2
He 11.8 | 12.0 | 12.2 He 11.8 | 120 | 12.2
"¢} 0
g \ 8 Al — ] —]17 g \ 8 Al — | —[17
< < o < < i o
| L T Ar_| 005 — | 015 | L I A 005 | — [o15
- jjd’ bp | 0.15 | 0.20 | 0.27 - jj“’ bp | 0.15 | 0.20 | 0.27
< c 0.09 — 0.20 < (o] 0.09 — 0.20
Lp 0 0° | 35° | 8 Lp 0 0° | 35° | 8
b e | — | 05| — b 6] | — | 05] —
Detail F X o o 0.08 Detail F X - - 0.08
y — — 0.08 y — — 0.08
Lp 0.45 0.6 | 0.75 Lp 0.45 0.6 | 0.75
L4 — 1.0 — L4 — 1.0 —
© 2015 Renesas Electronics Corporation. All rights reserved. ©2015EBF AT, WG,
Figure 1.3 64-pin LQFP Figure 1.3 64-pin LQFP
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JEITA Package code

RENESAS code

Previous code

MASS(TYP.)[g]

P-HWQFN64-8x8-0.40

PWQNOOG4LA-A

P64K8-40-9B5-3

0.16

RA6M1 Group

R1EERST

D
48 33
49 32 DETAIL OF (A) PART
+ e
|_| L]
64 17 —A4 —co
£
1 16
INDEX AREA
Referance| Dimension in Millimeters
Symbol Min Nom | Max
D D 7.95 8.00 8.05
2
E 7.95 8.00 8.05
—Lp EXPOSED DIE PAD A — [ — | os0
1 16 I —
goovuoouopuuouoouu A1 0.00
64p o7 b 0.17 0.20 0.23
= = [e] — 0.40 —
=} [= i
B B b= Lp 030 | 040 | 050
=} + C% X 0.05
E> - _ :
g g y — — 0.05
. = S Zp — 1.00 | —
E = = Ze — 1.00 | —
P 32
1 | nononooooonndoona C2 015 | 020 | 025
48 33 Do o 6.50 o
Zp H E, - 650 | —
b[B|x @s|AB|
©2013 Renesas Electronics Corporation. All rights reserved.
Figure 1.4 64-pin QFN
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JEITAEI35XE3 RENESAS code LART B985 MASS(TYP.)[g]
P-HWQFNG64-8x8-0.40 PWQNOO64LA-A P64K8-40-9B5-3 0.16
D
48 33
49 32 7%14125%
7B E T A
M O
64 17 —A1 —C2
P/
1 16
E I
Referance Ll%*jﬂ%{ﬂﬂ"]Rq
Symbol Min Nom Max
D D 795 | 800 | 8.05
2
E 795 | 800 | 805
—Lp BEOTHR A — 1 — | os0
1 16| o -
UUUUUUUUUUUUUUUT A1 0.00
64 =iV b 0.17 0.20 0.23
=) [e=
= )= [e] — 040 | —
B B = Lp 0.30 0.40 | 0.50
! é 1 % E X — | — 1 oos
2
= g y — | — | o005
. = b= Zo — | 100 | —
E -] [e= — —
49?} = Ze 1.00
0000000000000000 C2 015 | 020 | 0.25
8 % D2 — 650 | —
Zp B E — | 650 | —
b|P{x ®|s|[AB]
©2013BFERF AT, MBI,
Figure 1.4 64-pin QFN
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General Precautions

. 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 I/O 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 Vy (Max.) and Vg (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 LSI 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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2. 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.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. 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.

5. 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

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 o system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by

you o third parties arising from the use of these circuits, software, or information.

product's quality grade, as indicated below.

"Standard": Computers; office ; test and audio and visual home electronic 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; miltary 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 s inconsistent with any Renesas Electronics data sheet, user's manual or

other Renesas Electronics document.

6. 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

rlabilty handbook,et.). and ensur that usage conditons are witinthe ranges specifed by Renesas Elecronics wilh respect to maximum ratings, operating power supply vltage range, hest disspstion

efc. Renesas 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.

7. 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 in a Renesas

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 pubhc 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

, fire control and treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and you are for the safety of the final products or systems manufactured by you.
8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas product. You are ible 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 with all these applicable laws and Renesas disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable

laws and regulations.

9. 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 i and i by the
transactions.

S

party in advance of the contents and conditions set forth in this document.
11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.
(Note 2) “Renesas Electronics product(s)’ means any product developed or manufactured by or for Renesas Electronics.

of any countries asserting jurisdiction over the parties or

. Itis 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
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	Features
	1. Overview
	1.1 Function Outline
	1.2 Block Diagram
	1.3 Part Numbering
	1.4 Function Comparison
	100
	100
	64
	64
	LGA
	LQFP
	LQFP
	QFN
	512 KB
	8 KB
	256 KB
	224 KB
	32 KB
	8 KB
	120 MHz
	512 B
	Yes
	8
	Yes
	Yes
	8
	8-bit bus
	No
	4
	4
	3
	5
	4
	2
	Yes
	Yes
	7
	2
	2
	1
	No
	1
	2
	No
	2
	Yes
	19
	10
	2
	6
	Yes
	12
	7
	Yes
	Yes
	Yes
	SCE7

	1.5 Pin Functions
	1.6 Pin Assignments
	1.7 Pin Lists

	2. Electrical Characteristics
	2.1 Absolute Maximum Ratings
	Note 1. Ports P205, P206, P400, P401, P407 to P415, and P708 are 5 V tolerant.
	Note 2. Connect AVCC0 and VCC_USB to VCC.
	Note 3. See section 2.2.1, Tj/Ta Definition.
	Note 4. Contact Renesas Electronics sales office for information on derating operation when Ta = +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.

	2.2 DC Characteristics
	2.2.1 Tj/Ta Definition
	2.2.2 I/O VIH, VIL
	Note 1. SCL1_B, SDA1_B (total 2 pins).
	Note 2. SCL0_A, SDA0_A, SCL0_B, SDA0_B, SCL1_A, SDA1_A (total 6 pins).
	Note 3. RES and peripheral function pins associated with P205, P206, P400, P401, P407 to P415, P708 (total 15 pins).
	Note 4. All input pins except for the peripheral function pins already described in the table.
	Note 5. P205, P206, P400, P401, P407 to P415, P708 (total 14 pins).
	Note 6. All input pins except for the ports already described in the table.
	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 may occur because 5 V-tolerant ports are electrically controlled so as not to violate the breakdown voltage.

	2.2.3 I/O IOH, IOL
	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 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 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 ability is retained in Deep Software Standby mode.
	Note 4. Except for P000 to P007, P200, which are input ports.

	2.2.4 I/O VOH, VOL, and Other Characteristics
	Note 1. SCL0_A, SDA0_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. P0nPFS.ASEL(n = 3 or 7) = 1
	Note 4. P0nPFS.ASEL(n = 3 or 7) = 0

	2.2.5 Operating and Standby Current
	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. = 0.53 x f + 23 (maximum operation in High-speed mode) ICC Typ. = 0.08 x f + 2.4 (normal operation in High-speed mode) ICC Typ. = 0.1 x f + ...
	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 the MCU is in Software Standby mode or the MSTPCRD.MSTPD16 (12-bit A/D Converter 0 Module Stop bit) and MSTPCRD.MSTPD15 (12-bit A/D Converter 1 Module Stop bit) are in the module-stop state. See section 42.6.8, Available functions and re...

	2.2.6 VCC Rise and Fall Gradient and Ripple Frequency
	Note 1. At boot mode, the reset from voltage monitor 0 is disabled regardless of the value of the OFS1.LVDAS bit.
	Note 2. This applies when VBATT is used.


	2.3 AC Characteristics
	2.3.1 Frequency
	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.
	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.
	Note 1. Programming or erasing the flash memory is disabled 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.

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

	2.3.3 Reset Timing
	2.3.4 Wakeup Timing
	Note 1. 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 sourc...
	Note 2. 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 ...
	Note 3. 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) =...
	Note 4. When the frequency of the external clock is 24 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 00h). For other settings (MOSCWTCR is set to Xh), the recovery time can be determined with the following equation: tSBYMC (MO...
	Note 5. When the frequency of PLL is 240 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 00h). For other settings (MOSCWTCR is set to Xh), the recovery time can be determined with the following equation: tSBYMC (MOSCWTCR = Xh) =...
	Note 6. The HOCO frequency is 20 MHz.
	Note 7. The MOCO frequency is 8 MHz.
	Note 8. In Subosc-speed mode, the sub-clock oscillator or LOCO continues oscillating in Software Standby mode.
	Note 9. When the SNZCR.RXDREQEN bit is set to 0, the following time is added as the power supply recovery time: STCONR.STCON[1:0] = 00b:16 µs (typical), 34 µs (maximum) STCONR.STCON[1:0] = 11b:16 µs (typical), 104 µs (maximum).
	Note 10. When the SNZCR.RXDREQEN bit is set to 0, 16 μs (typical) or 18 μs (maximum) is added as the HOCO wait time.

	2.3.5 NMI and IRQ Noise Filter
	Note 1. tPcyc indicates the PCLKB cycle.
	Note 2. tNMICK indicates the cycle of the NMI digital filter sampling clock.
	Note 3. tIRQCK indicates the cycle of the IRQi digital filter sampling clock.

	2.3.6 Bus Timing
	2.3.7 I/O Ports, POEG, GPT32, AGT, KINT, and ADC12 Trigger Timing
	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: tPcyc × 2 < tACYC should be satisfied. When switching the source clock: tPcyc × 6 < tACYC should be satisfied.

	2.3.8 PWM Delay Generation Circuit Timing
	2.3.9 CAC Timing
	Note 1. tPBcyc: PCLKB cycle.
	Note 2. tcac: CAC count clock source cycle.

	2.3.10 SCI Timing
	Note 1. Cb indicates the total capacity of the bus line.

	2.3.11 SPI Timing
	Note 1. tPcyc: PCLKA cycle.
	Note 2. Must use pins that have a letter appended to their name, for instance “_A”, “_B”, to indicate group membership. 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.

	2.3.12 QSPI Timing
	Note 1. tPcyc: PCLKA cycle.
	Note 2. N is set to 0 or 1 in SFMSLD.
	Note 3. N is set to 0 or 1 in SFMSHD.

	2.3.13 IIC Timing
	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 SCL0_A, SDA0_A.
	Note 3. Must use pins that have a letter appended to their name, for instance “_A”, “_B”, to indicate group membership. For the IIC interface, the AC portion of the electrical characteristics is measured for each group.
	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.

	2.3.14 SSIE Timing
	2.3.15 SD/MMC Host Interface Timing

	2.4 USB Characteristics
	2.4.1 USBFS Timing

	2.5 ADC12 Characteristics
	Note 1. The conversion time includes the sampling and comparison times. The number of sampling states is indicated for the test conditions.
	Note 2. Values in parentheses indicate the sampling time.
	Note 3. When simultaneously using channel-dedicated sample-and-hold circuits in unit 0 and unit 1, see Table 2.35.

	2.6 DAC12 Characteristics
	2.7 TSN Characteristics
	2.8 OSC Stop Detect Characteristics
	2.9 POR and LVD Characteristics
	Note 1. The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels VPOR, Vdet1, and Vdet2 for POR and LVD.
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	2.13 PGA Characteristics
	2.14 Flash Memory Characteristics
	2.14.1 Code Flash Memory Characteristics
	Note 1. 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 2. This indicates the minimum value of the characteristic when reprogramming is performed within the specified range.
	Note 3. This result is obtained from reliability testing.
	Note 4. The reprogram/erase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times (n = 10000), erasing can be performed n times for each block. For example, when 128-byte programming is performed 64 times for diffe...

	2.14.2 Data Flash Memory Characteristics
	Note 1. The reprogram/erase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times (n = 125000), erasing can be performed n times for each block. For example, when 4-byte programming is performed 16 times for differ...
	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.
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