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Leading-performance 100 MHz Arm Cortex-M33 core, up to 1 MB code flash memory with background and SWAP operation,
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Features

= Arm® Cortex®-M33 Core

o Armv8-M architecture with the main extension
e Maximum operating frequency: 100 MHz
o Arm Memory Protection Unit (Arm MPU)
— Protected Memory System Architecture (PMSAvS8)
— Secure MPU (MPU_S): 8 regions
— Non-secure MPU (MPU_NS): 8 regions
o SysTick timer
— Embeds two Systick timers: Secure and Non-secure instance
— Driven by LOCO or system clock

o CoreSight™ ETM-M33

= Memory

e Up to 1-MB code flash memory
e 8-KB data flash memory (100,000 program/erase (P/E) cycles)
e 128-KB SRAM

m Connectivity

e Serial Communications Interface (SCI) x 6
— Asynchronous interfaces
— 8-bit clock synchronous interface
— Smart card interface
— Simple IIC
— Simple SPI
— Manchester coding (SCI3, SCI4)
® 12C bus interface (IIC) x 2
o Serial Peripheral Interface (SPI)
® Quad Serial Peripheral Interface (QSPI)
e USB 2.0 Full-Speed Module (USBFS)
o Control Area Network module (CAN) x 2
o SD/MMC Host Interface (SDHI)
o Serial Sound Interface Enhanced (SSIE)

= Analog

® 12-bit A/D Converter (ADC12) x 2
e 12-bit D/A Converter (DAC12) x 2
o Temperature Sensor (TSN)

m Timers

e General PWM Timer 32-bit (GPT32) x 4
o General PWM Timer 16-bit (GPT16) x 4
e Low Power Asynchronous General Purpose Timer (AGT) x 6

m Security and Encryption

e Secure Crypto Engine 9
— Symmetric algorithms: AES
— Asymmetric algorithms: RSA, ECC, and DSA
— Hash-value generation: SHA224, SHA256, GHASH
— 128-bit unique ID

o Arm® TrustZone®
— Up to three regions for the code flash
— Up to two regions for the data flash
— Up to three regions for the SRAM
— Individual secure or non-secure security attribution for each
peripheral
o Device lifecyle management
e Pin function
— Up to three tamper pins
— Secure pin multiplexing

m System and Power Management

o Low power modes

e Battery backup function (VBATT)

e Realtime Clock (RTC) with calendar and VBATT support
e Event Link Controller (ELC)

e Data Transfer Controller (DTC)

o DMA Controller (DMAC) x 8

e Power-on reset

o Low Voltage Detection (LVD) with voltage settings

o Watchdog Timer (WDT)

e Independent Watchdog Timer (IWDT)

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)
e Middle-speed on-chip oscillator (MOCO) (8 MHz)

o | ow-speed on-chip oscillator (LOCO) (32.768 kHz)

o IWDT-dedicated on-chip oscillator (15 kHz)

® Clock trim function for HOCO/MOCO/LOCO

e PLL/PLL2

e Clock out support

m General-Purpose 1/0 Ports
e 5-V tolerance, open drain, input pull-up, switchable driving ability

m Operating Voltage
e VCC:2.7t03.6 V

m Operating Temperature and Packages
e Ta=-40°C to +105°C
— 144-pin LQFP (20 mm % 20 mm, 0.5 mm pitch)
— 100-pin LQFP (14 mm x 14 mm, 0.5 mm pitch)
— 64-pin LQFP (10 mm x 10 mm, 0.5 mm pitch)
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1.

Overview

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®-M33 core running up to 100 MHz with the following
features:

1.1

Up to 1 MB code flash memory

128 KB SRAM

Quad Serial Peripheral Interface (QSPI)
USBFS, SD/MMC Host Interface
Capacitive Touch Sensing Unit (CTSU)
Analog peripherals

Security and safety features

Function Outline

Table 1.1 Arm core
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Table 1.1 B

Feature Functional description

Feature

ThHEEA

Arm Cortex-M33 core e Maximum operating frequency: up to 100 MHz

Arm Cortex-M33 core:
— Armv8-M architecture with security extension
— Revision: rOp4-00rel0
Arm Memory Protection Unit (Arm MPU)
— Protected Memory System Architecture (PMSAvV8)
— Secure MPU (MPU_S): 8 regions
— Non-secure MPU (MPU_NS): 8 regions
SysTick timer
— Embeds two Systick timers: Secure and Non-secure instance
— Driven by SysTick timer clock (SYSTICCLK) or system clock (ICLK)
CoreSight™ ETM-M33

ArmCortex-M33R1%

o RATIEMZE: HiX100MHz
e Arm Cortex-M33 core:
- HEREY EBMNAmv8-MEEH
— Revision: rOp4-00rel0
o ArmAEFRIFET (ArmMPU)
- BRRIPPAERFAZERE(PMSAVSE)
- Z£MPUMPU_S): 81 Xig
— Non-secure MPU (MPU_NS): 8 regions
e SysTick timer
— ERAFSystickitbyas: ZeMIERL I
—  HE3SysTickE BT 28BT$(SYSTICCLK) 3k F 45 B3 0 (ICLK) 3K B
e CoreSight™ ETM-M33

Table 1.2 Memory

Table 1.2 Memory

Feature Functional description

Code flash memory

Maximum 1 MB of code flash memory.

Data flash memory

8 KB of data flash memory.

Option-setting memory

The option-setting memory determines the state of the MCU after a reset.

SRAM On-chip high-speed SRAM with either parity bit or Error Correction Code (ECC).

Feature IhEEbieA

REDATF RARIMBRBSIATE,

BIENTF SKBEIEINE.

Option-setting memory IS B 7R E S I EMCURIRTS.

SRAM BEEHFBRIAIHAFEB(ECCMF _EBIESRAM,

Table 1.3 System (1 of 2)

Table 1.3 R4 (10f2)

Functional description

Operating modes

Two operating modes:
e Single-chip mode
e SCI/USB boot mode

Resets The MCU provides 14 resets.

IhaEiER
BIEER FIRRIEFRT: @
e SCIUSBEzhiEI
Resets MCURH 1 4R E i,

Low Voltage Detection (LVD)

The Low Voltage Detection (LVD) module monitors the voltage level input to the VCC pin. The
detection level can be selected by register settings. The LVD module consists of three separate
voltage level detectors (LVDO, LVD1, LVD2). LVDO, LVD1, and LVD2 measure the voltage level
input to the VCC pin. LVD registers allow your application to configure detection of VCC changes

at various voltage thresholds.

R EBEARM(LVD)

B ERM(LVD) BIR IS ATIVCCE I B BER T, RNERATLIBEFEFHIGERERE, LV
DIEREB = MR A EBEEFMEE (LVDO. LVD1. LVD2) #HA%. LVDO. LVD1#ILVD2M &%
ANEIVCCE I BERY, LVDHEERAFENNBAEFEEEESMHBERETRMVCCE L,
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Table 1.3 R4:(222)

Functional description

ThiEEA

Clocks

Main clock oscillator (MOSC)

Sub-clock oscillator (SOSC)

High-speed on-chip oscillator (HOCO)
Middle-speed on-chip oscillator (MOCO)
Low-speed on-chip oscillator (LOCO)
IWDT-dedicated on-chip oscillator
PLL/PLL2

Clock out support

Clocks

F B iR % 28 (MOSC)

Sub-clock oscillator (SOSC)

High-speed on-chip oscillator (HOCO)
Middle-speed on-chip oscillator (MOCO)
Low-speed on-chip oscillator (LOCO)
IWDT-dedicated on-chip oscillator
PLL/PLL2

R%H

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 selected as the
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.

Eﬂ%%ﬁ%*ﬁ!ﬁiﬁﬂ% FEEE(CAC

B PRAREERE BN 2 B R (CAC)TEMUE M E BER B ¢ CNEEDERSN) P ERBE A EN 28
BIEp CUEEARE) BIBKh#TiT R, HREPREAFEEN, SNETMNESER
WL ARECR R EATERAR, B EiER,

Interrupt Controller Unit (ICU)

The Interrupt Controller Unit (ICU) controls which event signals are linked to the Nested Vector
Interrupt Controller (NVIC), the DMA Controller (DMAC), and the Data Transfer Controller (DTC)
modules. The ICU also controls non-maskable interrupts.

Low power modes

Power consumption can be reduced in multiple ways, including setting clock dividers, stopping
modules, selecting power control mode in normal operation, and transitioning to low power
modes.

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.

Register write protection

The register write protection function protects important registers from being overwritten due to
software errors. The registers to be protected are set with the Protect Register (PRCR).

FRETIE 528 8 7T (ICU) FRlTIE S 88 2T (ICU)IERIML S E SEEIIRERSE
E&EW%U%%(NVICL DMAZHIZR(DMAQ IR L T HI28 (DTOR R, ICURIEHIRA] BRI+

RINFEZE AILUEE ZMA N ERINE, SIESENMS M. FEER, FESIREPIEREBREHIE
AR RIFEER,

BB ThEE RMMEBEMBNINEE, HEMIBOME, BHMEBXIHEIERTC. SOSC. FHFEMEIFURVCCHIVE
ATTZIBBILI3%,

FERERIP BERERIPDEIRIPFEESTFRIAEARGHERMEES. BERIPFNFERHRIPTFEPR

CRIKE,

Memory Protection Unit (MPU)

The MCU has one Memory Protection Unit (MPU).

AERIPETIMPU)

MCUB— M AREFFRIFETT(MPU),

Table 1.4 Event link

Table 1.4  ;ETHiEIE

Feature

Functional description

Feature

ThRELBA

Event Link Controller (ELC)

The Event Link Controller (ELC) uses the event requests generated by various peripheral
modules as source signals to connect them to different modules, allowing direct link between the
modules without CPU intervention.

B HEEEHER(ELO)

EventLinkController(ELC)fEA & MINERIR = ENEMHBERIENRES, BENEZEITEIR
R, AFRRZEEREEE, TECPUT.

Table 1.5 Direct memory access

Table 1.5 HIEATFIAIN

Feature

Functional description

Feature

ThiEiEA

Data Transfer Controller (DTC)

A Data Transfer Controller (DTC) module is provided for transferring data when activated by an
interrupt request.

RS RER2R(DTO)

HUR L MEH 2R (DTO SR A T ER P INE R B R FREIE.

DMA Controller (DMAC)

The MCU includes an 8-channel direct memory access controller (DMAC) that can transfer data
without intervention from the CPU. When a DMA transfer request is generated, the DMAC
transfers data stored at the transfer source address to the transfer destination address.

DMA Controller (DMAC)

MCUBHE— 1 8BEEERANTFILRITHIZ (DMAC), EFECPUFMENAI LR, L= EDMAE
HIEREY, DMACKFMEER MR A SR F i 2 F i B intit.

Table 1.6 External bus interface

Table 1.6  JMERR&IEO

Feature

Functional description

Feature

THHEER

External buses

e QSPI area (EQBIU): Connected to the QSPI (external device interface)

SMNER 2

e QSPIX (EQBIU) : EZEIQSPI (4MERI&FIEN)

Table 1.7 Timers (1 of 2)

Table 1.7 it832§(10f2)

Feature

Functional description

Feature

ThHEER

General PWM Timer (GPT)

The General PWM Timer (GPT) is a 32-bit timer with GPT32 x 4 channels and a 16-bit timer with
GPT16 x 4 channels. PWM waveforms can be generated by controlling the up-counter, down-
counter, or the up- and down-counter. In addition, PWM waveforms can be generated for
controlling brushless DC motors. The GPT can also be used as a general-purpose timer.

BAPWMZE BT 28 (GPT)

BEAPWMER 2 (GPT)R— N EBEGPT32x4@EM 32U ER 2SF— T BE
GPT16x4i818, PWMIEH, o] LUBIIEHIINIT218s. Bt EREs ORI 3es K=&, 1tksh, &
LU B PWMEHZ SRIZHI TR B B, GPTH R LU IEE A E A28,

Port Output Enable for GPT (POEG)

The Port Output Enable (POEG) function can place the General PWM Timer (GPT) output pins

GPT(POEG)HY i (1 41 i fiE BE

in the output disable state

i O 581 L 62 BE (POEG) ThAE AT LU @ FAPWME BY 28 (GPT) il tH 5 | I B F I M R AR S
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Table 1.7 Timers (2 of 2)

Feature

Functional description
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Low power Asynchronous General
Purpose Timer (AGT)

The low power 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 external events. This
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.

Realtime Clock (RTC)

The realtime clock (RTC) has two counting modes, calendar count mode and binary count mode,
that are used by switching 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.

Table 1.7  it## QFHm2)
Feature ThiEEA
iyt RS AR TN BAGTE GRS, FATIOR. B RS S AE LU

BB RS 25 (AGT)

SNEREM I, ZENBHA—NERFEFRN— MBI RBAM. ERFERNBHITHED
ERRIE—Mtitt, AILUBIAGTEFERAI,

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, the WDT can be used to generate a non-maskable interrupt or an underflow
interrupt.

SEBY BT $4(RTC)

LS RTOBRMITHIRT, BHEITHERT Z#EITHER, BERSFRIEEFER, X
FHFBITEETR, RTCE—MM2000FF2099FM100F B, HENAEEFMNAR, WF=
iﬁ;%%ﬁulﬁ%ﬂﬁﬁ’ RTCEHENHHGERRENFIIE, —#HETHEXTAFLH (FEH) U
N Fo

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 an underflow interrupt. 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 by a reset, underflow, refresh error, or a refresh of the count value
in the registers.

&I 1 ER 2R (WDT)

A AT (WOT)R— M ALERITEREE, A TEITHRS TENEUMCU, ENREER
EHRILERIFIWDT, b5, WDTRIAFF=E A vl Rkt i sl T i o

Table 1.8

Communication interfaces (1 of 2)

I E A ER B (IWDT)

MBI MERBIWOT)EE— M AMRRITIES, GIEMX HBITARSS LR LE it #8888 T, |
WDTHRHE IMCUSE A R R ik P BT sl T P RTEYINEE, BT ERY B3 (e IR M T RS HhiRIT
17, AHRRKERN, SEBMCUFNERIER M HLR DR BAPRSHS3E A, IWDTALOE
HEA. TiE. RIEFHRSNEFES P SRENRIFR B,

Feature

Functional description

Table 1.8 @EEQO Q1M1

Serial Communications Interface (SCI)

The Serial Communications Interface (SCI) x 6 channels have asynchronous and synchronous
serial interfaces:

e Asynchronous interfaces (UART and Asynchronous Communications Interface Adapter
(ACIA))
8-bit clock synchronous interface
Simple IIC (master-only)
Simple SPI
Smart card interface
Manchester interface

e Extended Serial interface
The smart card interface complies with the ISO/IEC 7816-3 standard for electronic signals and
transmission protocol. SCIn (n = 0, 3, 4, 9) has FIFO buffers to enable continuous and full-duplex
communication, and the data transfer speed can be configured independently using an on-chip
baud rate generator.

Feature

ThiEEA

I2C bus interface (IIC)

The I2C bus interface (IIC) has 2 channels. The IIC module conforms with and provides a subset
of the NXP I12C (Inter-Integrated Circuit) bus interface functions.

BITREREOGA

BITEEEROCA-6BERAFRSNES RTEO: @
SHEO (UARTHIR S BEEOERE(ACA)

8BS $pEF O

Simple IIC (master-only)

B B AISPI

BeeREO

SHESRE

¥ ESRTED
RERIEOIRISISOIECT816-3 B FE SHEMINIAT &, SCIn(n=0 3 4 9)ABFIFOZHX UK
ESMENTBE, HFERUERR ERERERE SN URBEIIBEMERE,

porss i

Serial Peripheral Interface (SPI)

The Serial Peripheral Interface (SPI) provides high-speed full-duplex synchronous serial
communications with multiple processors and peripheral devices.

RCEL&EONC)

RCE&EOMOB2MBE, NCRIRTFSHIRMNXPI2C (RNEPEMER) SEZONENTFE,

Control Area Network (CAN)

The Controller Area Network (CAN) module uses a message-based protocol to receive and
transmit data between multiple slaves and masters in electromagnetically noisy applications. The
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. The CAN
module requires an additional external CAN transceiver.

BITIMRHEO(SPY)

BITHNEROGPIRES ST EBMIINERENSEERNTEAD BITEE.

USB 2.0 Full-Speed module (USBFS)

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

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

I XA R4S (CAN)

5128 B M (CAN) R SR (6 FR B T3 B B VMY R R M A N BB R 9 2 ML =N 2 )ik A& 5

iR, ZIBHRFTEIS011898-1(CAN2.OACAN2.0B)IT A, HEZHF32MFE, AEE N @EhRE

EEE%FOﬁHE;;g’;&*%E‘Z%H% SHEAOE (1110 YR (2911) EEEN. CANEREEINING
ZBCAN 0

USB2.OSRIEIR(USBFS)

USB2.02 BRIEIR(USBFS) AT LUE RN EHUEH 85 5 IR & 121885170

BRRZ FeRAEE (NREVUTHIZR) £, W

BASBITRAME20, ZERE—PREUSBIEL R, ZFHERARTSENTE20MEXMAER
mERE, USBEERTHIERBNEAFiHESE, REARMIONMNEE, FILURERTEEMINE
REFREBEEHNRAANEEB1FIDEEAHRES.

an SPIl-compatible interface.
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Table 1.8

Communication interfaces (2 of 2)

Feature

Functional description

Serial Sound Interface Enhanced (SSIE)

The Serial Sound Interface Enhanced (SSIE) peripheral provides functionality to interface with
digital audio devices for transmitting 12S/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.

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- and 4-bit
buses for connecting memory cards that support SD, SDHC, and SDXC formats. When
developing host devices that are compliant with the SD Specifications, you must comply with the
SD Host/Ancillary Product License Agreement (SD HALA). The MMC interface supports 1-bit, 4-
bit, and 8-bit MMC buses that provide eMMC 4.51 (JEDEC Standard JESD 84-B451) device
access. This interface also provides backward compatibility and supports high-speed SDR
transfer modes.

Table 1.9 Analog

RA4M3 Datasheet

1. Overview

Table 1.8 @EEQO 21HH21)

Feature

ThiEEA

1R B R IT A F O (SSIE)IRR A BIT A TR O(SSIE) MR R S HRF EIMig & RONTHE, BT BT BTS&ERRSRAETDMEMEIE
o SSIEZFFEIASOMHzAVE SRR PR4REE, HAJfENMBRTIEIRRE. REBRWLRET, NEBENESMUA, SSIEERWBNRERPE
BI2RFIFOZR AKX, HZRFPETHIDMARENRIEIEIZ AN R IX,

SDMMCZE#1## O (SDHI)

SDHIM ZEE R (MMO)#E QRBIR UG S SR AE R IEE ZIMCUFR R BIZNAE, SDHISZHF 1Al
MUBE, ATEEZRSD. SDHCHISDXCHE RFME £ AR ESDAEHENIRERN, &
HFIEFSDEN BN ST A Y (SDHALA), MMCHEO 21512 feMMC4.51 (JEDECARAEIESDS
4-B451) SBIFIFEMIM. AMUMSUMMCEL, ZEOTRHAGRBMH T2 ESDREZHE

o

Functional description

Table 1.9 Analog

12-bit A/D Converter (ADC12)

A 12-bit successive approximation A/D converter is provided. Up to 22 analog input channels are
selectable. Temperature sensor output and internal reference voltage are selectable for
conversion.

ThHEER

12-bit D/A Converter (DAC12)

A 12-bit D/A converter (DAC12) is provided.

12-bit A/D Converter (ADC12)

RHET —M2ALEOEM RIS, RETER22MEPMNEE, FHEFEEE RS mHMN
MESE BEHITIRIR,

Temperature Sensor (TSN)

The on-chip Temperature Sensor (TSN) determines and monitors the die temperature for reliable
operation of the device. The sensor outputs a voltage directly proportional to the die
temperature, and the relationship between the die temperature and the output voltage is fairly
linear. The output voltage is provided to the ADC12 for conversion and can be further used by
the end application.

12-bit D/A Converter (DAC12)

BT — M 2IDA%IREZ(DACT2),

Table 1.10 Human machine inte

rfaces

BEEREER(TSN)

FEREFRSBTNBEHBITEHRERE, UWARSHFRIREIET. FRSHHSETRERIEL
WEE, ERESHHBEZENXRBELS, HHBERIEMHGADCI 23TRIR, HEF
AR RN A — R,

Feature

Functional description

Table 1.10 ANNSFmE

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 that 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 conductor so that a finger does not come into
direct contact with the electrode.

Feature

ThRELBA

Table 1.11 Data processing

A AT RN 8 7T (CTSU)

A SLALE (B TT(CTSU I BAE (MBI RRE, BERBNTLERITHE, LRIEE
CSURBR N TR ASRACEERS. BAFEENSRAmANRRSHOE, BT
SR EEEM IR

Feature

Functional description

Table 1.11 iR

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-generation polynomials are available.

Feature

ThiEEA

Data Operation Circuit (DOC)

The Data Operation Circuit (DOC) compares, adds, and subtracts 16-bit data. When a selected
condition applies, 16-bit data is compared and an interrupt can be generated.

B TR (CROITE S

B TRIRLL (CRO)IHE SR £ M CRCHAS LU MR AR, CRCIT LA RAILIRF 7T LAY
ALSB-firstBIMSB-firstilifgo s, ERIUAEARMCRCERZ T,

HIEE BB (DOC)

IR E B (DOC) M 16U EIBH#ITEL IR, IERBE. HERAEERME, thBI16UIEHT
LA B R
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1.2 Block Diagram 1.2 1EE
Figure 1.1 shows a block diagram of the MCU superset. Some individual devices within the group have a subset of the EN1ERTMCUBERIEE, AANELSERIGEAEBEDIIEE,
features.
Memory Bus Arm Cortex-M33 System Memory Bus Arm Cortex-M33 System

1 MB code flash MBS IAE

| MPU | | DSP || FPU | | POR/LVD | Clocks

| MPU | | DSP || FPU | | POR/LVD | Clocks

MOSC/SOSC N MOSC/SOSC
8 KB data flash | DAL | \—‘ BKBEUEINE | IDAU |
Reset
(H/MIL) OCO (H/MIL) OCO
128 KB SRAM 128 KB SRAM
| MPU | | MPU |
1 KB Standby | Mode control | PLL/PLL2 | 1 KB Standby | TR I | | PLL/PLL2 |
SRAM SRAM
| NVIC | | NVIC |
| Power control | CAC | | IhEH | | CAC |
DMA | System timer | DMA | RYFERT SR |
| ICU | Battery backup | ICU | | BB |
DTC

| Test and DBG interface | | WX DBGHEEO |

Register write HFEETRIP
DMAC x 8 protection DMAC x 8

lw]
3
I o

Timers Communication interfaces Human machine interfaces Timers BifEO AN EE
GPT32x 4 | SCix6 | | QSPI | CTsu GPT32 x 4 | SCIx6 | | QsPI | CTsu
GPT16x 4 GPT16 x4

| IIC x 2 | | SDHI | | IIC x 2 | | SDHI |
AGT x 6 AGT x 6
| SPI | | CAN x 2 | | SPI | | CAN x 2 |
RTC RTC
| SSIE | | USBFS | | SSIE | | USBFS |
WDT/IWDT WDT/IWDT
Event link Data processing Analog PETHIEEE B I Analog
ELC CRC | ADC12 x 2 | | TSN ELC CRC | ADC12 x 2 | | TSN

Security DOC DAC12 x 2 Security DOC DAC12 x 2
SCE9 SCE9

l

Note:  Not available on all parts. Note:  FHIFFEFREER4 LA RI A,
Figure 1.1 Block diagram Figure 1.1 EE
1.3 Part Numbering 1.3 SHES
Figure 1.2 shows the product part number information, including memory capacity and package type. Table 1.12 shows a BN2ERTERBHSER, BERNGFEIENHEXRE, R112ERTERIIR.
list of products.
RO1DS0368EJ0120 Rev.1.20 RENESAS Page 6 of 92 RO1DS0368EJ0120 Rev.1.20 RENESAS B6T, #0270
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R7

A4M3AF3CFB#AA O

Production identification code

Packaging, Terminal material (Pb-free)

#AA: Tray/Sn (Tin) only
#AC: Tray/others

Package type

FB: LQFP 144 pins
FP: LQFP 100 pins
FM: LQFP 64 pins

Quality Grade

Operating temperature
3:-40°Cto 105°C

Code flash memory size
D: 512 KB

E: 768 KB

F:1MB

Feature set

Group number

Series name

RA family

Flash memory

Renesas microcontroller

R7

A4M3AF3CFB#AA O

EFIR5E3

B, mFME (BIH) #AA: XIER
Sn (83) #AC: {EEH{

g
FB: LQFP 144 pins
FP: LQFP 100 pins
FM: LQFP 64 pins

TERE3: -40°CE1

05°C

ARIBIREFRN
D: 512 KB

E: 768 KB
F:1MB

Thaesk

HS

E e

iz

Renesas microcontroller

Dec 2, 2020

Figure 1.2 Part numbering scheme
Table 1.12 Product list
Data Operating
Product part number Package code Code flash flash SRAM temperature
R7FA4M3AF3CFB PLQP0144KA-B 1MB 8 KB 128 KB -40 to +105°C
R7FA4M3AF3CFP PLQPO0100KB-B
R7FA4M3AF3CFM PLQP0064KB-C
R7FA4M3AE3CFB PLQP0144KA-B 768 KB 8 KB 128 KB -40 to +105°C
R7FA4M3AE3CFP PLQP0100KB-B
R7FA4M3AE3CFM PLQP0064KB-C
R7FA4M3AD3CFB PLQP0144KA-B 512 KB 8 KB 128 KB -40 to +105°C
R01DS0368EJ0120 Rev.1.20 RENESAS Page 7 of 92
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Figure 1.2  ZSHRSHE
Table 1.12  F@m¥I&
g IR
RS (2Ez 3] REBiAEF N SRAM
R7FA4M3AF3CFB PLQP0144KA-B 1 MB 8 KB 128 KB -40 to +105°C
R7FA4M3AF3CFP PLQP0100KB-B
R7FA4M3AF3CFM PLQP0064KB-C
R7FA4M3AE3CFB PLQP0144KA-B 768 KB 8 KB 128 KB -40 to +105°C
R7FA4M3AE3CFP PLQP0100KB-B
R7FA4M3AE3CFM PLQP0064KB-C
R7FA4M3AD3CFB PLQP0144KA-B 512 KB 8 KB 128 KB -40 to +105°C
R01DS0368EJ0120 Rev.1.20 RENESAS BIW, #92W
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1.4  IHEELLER

Table 1.13  IhEELLIR
R7FA4M3AF3CFB
R7FA4M3AE3CFB R7FA4M3AF3CFP R7FA4AM3AF3CFM
EHES R7FA4M3AD3CFB R7FA4M3AE3CFP R7FA4M3AE3CFM
2 ¢ 144 100 64
Package LQFP
REBIRNEF 1MB 1MB
768 KB 768 KB
512 KB

HIENTF 8 KB
SRAM 128 KB

Parity 64 KB

ECC 64 KB
Standby SRAM 1KB
DMA DTC Yes

DMAC 8
System RLITEA 100 MHz (max.)

CPUBY#HIR MOSC, SOSC, HOCO, MOCO, LOCO, PLL

CAC Yes

WDT/IWDT Yes

BINEES 128 B
Communication SCI 6

Inc 2

SPI 1

CAN 2

USBFS Yes

QSPI Yes

SSIE Yes No

SDHI/MMC Yes No
Timers GPT32™ 4

GPT16" 4

AGT" 6

RTC Yes
Analog ADC12 Unit 0: 12 Unit 0: 11 Unit0: 7

Unit 1: 10 Unit1: 9 Unit1: 4

DAC12 2

TSN Yes
HMI CTSU 20 12 7
BB B CRC Yes

DOC Yes
EEH ELC Yes
Security SCES. TrustZonef 4 anEHAE IR

RA4M3 Datasheet 1. Overview
14 Function Comparison
Table 1.13 Function Comparison
R7FA4M3AF3CFB
R7FA4M3AE3CFB R7FA4M3AF3CFP R7FA4M3AF3CFM
Parts number R7FA4M3AD3CFB R7FA4M3AE3CFP R7FA4M3AE3CFM
Pin count 144 100 64
Package LQFP
Code flash memory 1 MB 1MB
768 KB 768 KB
512 KB
Data flash memory 8 KB
SRAM 128 KB
Parity 64 KB
ECC 64 KB
Standby SRAM 1KB
DMA DTC Yes
DMAC 8
System CPU clock 100 MHz (max.)
CPU clock sources MOSC, SOSC, HOCO, MOCO, LOCO, PLL
CAC Yes
WDT/IWDT Yes
Backup register 128 B
Communication SCI 6
lic 2
SPI 1
CAN 2
USBFS Yes
QSPI Yes
SSIE Yes No
SDHI/MMC Yes No
Timers GPT32™ 4
GPT16™ 4
AGT™ 6
RTC Yes
Analog ADC12 Unit 0: 12 Unit 0: 11 Unit0: 7
Unit 1: 10 Unit 1: 9 Unit1: 4
DAC12 2
TSN Yes
HMI CTSuU 20 12 7
Data processing CRC Yes
DOC Yes
Event control ELC Yes
Security SCED9, TrustZone, and Lifecycle management
Note 1. Available pins depend on the Pin count, about details see section 1.7. Pin Lists.
R01DS0368EJ0120 Rev.1.20 RENESAS Page 8 of 92
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1.5 Pin Functions

RA4M3 Datasheet

1. Overview

1.5 SIRThEE

Table 1.14 Pin functions (1 of 4)
Function Signal 110 Description
Power supply VCC Input Power supply pin. Connect it to the system power supply. Connect
this pin to VSS by a 0.1-yF capacitor. The capacitor should be
placed close to the pin.

VCL/VCLO 110 Connect this pin to the VSS pin by the smoothing capacitor used to
stabilize the internal power supply. Place the capacitor close to the
pin.

VSS Input Ground pin. Connect it to the system power supply (0 V).

VBATT Input Battery Backup power pin

Clock XTAL Output Pins for a crystal resonator. An external clock signal can be input
through the EXTAL pin.

EXTAL Input

XCIN Input Input/output pins for the sub-clock oscillator. Connect a crystal
resonator between XCOUT and XCIN.

XCOUT Output

CLKOUT Output Clock output pin

Operating mode control MD Input Pin for setting the operating mode. The signal level on this pin must
not be 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

On-chip emulator TMS 1/0 On-chip emulator or boundary scan pins

TDI Input

TCK Input

TDO Output

TCLK Output Output clock for synchronization with the trace data

TDATAO to TDATA3 Output Trace data output

SWO Output Serial wire trace output pin

SWDIO 1/0 Serial wire debug data input/output pin

SWCLK Input Serial wire clock pin

Interrupt NMI Input Non-maskable interrupt request pin

IRQN Input Maskable interrupt request pins

IRQN-DS Input Maskable interrupt request pins that can also be used in Deep
Software Standby mode

R0O1DS0368EJ0120 Rev.1.20 RENESAS Page 9 of 92
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Table 1.14  5|H#IZHEE(10f4)
Function Signal 110 Description
IR vce Input BIRSIH, BHEERIRFKRR, BI—10.1uFRE RIS IE
EEIVSS, BANSEILSIMKE,
VCL/N/CLO 110 BEATRENSERNTEREEIRFUS I HNERERIVSSIM, 1§
BAREISIMKE,
VSS Input BRI, FEDERFIRFABIROV).
VBATT Input BRth e FAEIRS R
Clock XTAL Output miIRIEREZMS IR, SMERBTENE S AT LUBEEXTALS BN,
EXTAL Input
XCIN Input BB PR 7 2R I NI 51 Bl. FEXCOUTHIXCINZ (Bl #—1
XCOUT Output B
CLKOUT Output B EPAa L SR
BRI MD Input AT RERERNSIM, EAEMRESHERANRIEREIREE
, FREHLSIH EHNESBE,
Ryt RES Input EMUESHASIH. HZESEMET, MCURANEMLRES.
CAC CACREF Input MESE BT ERIMNG|
On-chip emulator T™S 110 A ERESRFBAFESIH
TDI Input
TCK Input
TDO Output
TCLK Output BT S5REHIBRL MY et #
TDATAO to TDATA3 Output EREREUR L
SWO Output BRITETH S|
SWDIO 110 BITHIRHSIER ARSI H
SWCLK Input BT T
Interrupt NMI Input el Rk P BiER 5| H
IRQn Input A R AP BTiER 5 | B
IRQn-DS Input Bl BTIERSI#, WA AFDeep
RERFIRE
R01DS0368EJ0120 Rev.1.20 RENESAS 90T, #92:
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1. Overview

Table 1.14 Pin functions (2 of 4)
Function Signal 110 Description
GPT GTETRGA, GTETRGB, Input External trigger input pins

GTETRGC, GTETRGD

GTIOCnA, GTIOCnB 1/0 Input capture, output compare, or PWM output pins

GTIU Input Hall sensor input pin U

GTIV Input Hall sensor input pin V

GTIW Input Hall sensor input pin W

GTOUUP Output 3-phase PWM output for BLDC motor control (positive U phase)

GTOULO Output 3-phase PWM output for BLDC motor control (negative U phase)

GTOVUP Output 3-phase PWM output for BLDC motor control (positive V phase)

GTOVLO Output 3-phase PWM output for BLDC motor control (negative V phase)

GTOWUP Output 3-phase PWM output for BLDC motor control (positive W phase)

GTOWLO Output 3-phase PWM output for BLDC motor control (negative W phase)

AGT AGTEEnNn Input External event input enable signals

AGTIOn 110 External event input and pulse output pins

AGTOn Output Pulse output pins

AGTOAN Output Output compare match A output pins

AGTOBnN Output Output compare match B output pins

RTC RTCOUT Output Output pin for 1-Hz or 64-Hz clock
RTCICn Input Time capture event input pins
SCI SCKn 1/0 Input/output pins for the clock (clock synchronous mode)

RXDn Input Input pins for received data (asynchronous mode/clock synchronous
mode)

TXDn Output Output pins for transmitted data (asynchronous mode/clock
synchronous mode)

CTSn_RTSn 1/0 Input/output pins for controlling the start of transmission and
reception (asynchronous mode/clock synchronous mode), active-
low.

CTSn Input Input for the start of transmission.

SCLn 1/0 Input/output pins for the IIC clock (simple [IC mode)

SDANn 1/0 Input/output pins for the IIC data (simple [IC mode)

SCKn 1/0 Input/output pins for the clock (simple SPI mode)

MISOn 110 Input/output pins for slave transmission of data (simple SPI mode)

MOSIn 1/0 Input/output pins for master transmission of data (simple SPI mode)

SSn Input Chip-select input pins (simple SPI mode), active-low

RXDXn Input Input pins for received data (Extended Serial Mode)

TXDXn Output Output pins for transmitted data (Extended Serial Mode)

SIOXn 1/0 Input/output pins for receivde or tramsmitted data (Extended Serial
Mode)

lIc SCLn 1/0 Input/output pins for the clock
SDANn 1/0 Input/output pins for data
R01DS0368EJ0120 Rev.1.20 RENESAS Page 10 of 92
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Table 1.14  5|#IZhAEE(20f4)
Function Signal /10 Description
GPT GTETRGA, GTETRGB, Input SMEBRb RTINS | B
GTETRGC, GTETRGD
GTIOCnA, GTIOCnB 110 BNFEIR. M IREPWMEE 5 IR
GTIU Input BRI RRISRWAGIHIU
GTIV Input ERE RISV
GTIW Input EREREBMNSIHIW
GTOUUP Output FATBLDCEHIEHIFIBPWMEEE (IEUR)
GTOULO Output A FBLOCEMIZHIFIBPWMEH (fUF8)
GTOVUP Output FFBLDCEHIZEHIA3EPWMEL (IEVAE)
GTOVLO Output FFBLDCEENIZHIMMEPWMEEE (FaV4R)
GTOWUP Output FFBLDCERHIZHIEIEPWMERH (EEWAR)
GTOWLO Output FFBLDCEHIZEHIAZEPWMEAL (F1WHE)
AGT AGTEEnN Input SMNBEHRNERES
AGTIOn 110 SMER A N FORK R HE 5 R
AGTOn Output BkoR4a 5 | B
AGTOAN Output W LRI EEA R H 5| B
AGTOBn Output it EE AR LB R e 5| B
RTC RTCOUT Output FBAF 1Hz364HzB #RV L 5 R
RTCICn Input BY (Bl IR AN S | B
SCI SCKn 110 BRI (MRS ET)
RXDn Input BEEIENRASIH (RSRANHRSER)
TXDn Output FaiEnELs I (RSRANHRSE)
CTSn_RTSn 110 WAL A TITE AEMNFERNFE (BFEANHESER
®) , EBEFEEXK.
CTSn Input FFaE RN,
SCLn 110 NCBY gAY NI 5 I (B RICR )
SDAn 110 NCEIEMMANBLE IR (BRICKR)
SCKn 110 B ARSI (BERSPHRT)
MISOn 110 BT EEESIERNEANELESI (FRSPHER)
MOSIn 110 BWARHS AT EHESR (FRSPHRR)
SSn Input FiEEmAsI (BRSPHRI) , MBETEX
RXDXn Input BWEIRRMNSIM (B&R1TR)
TXDXn Output FaiEnELsI (FRHRTRN)
SIOXn 110 ATFRRREREUENBANRHSIH TRSET
Mode)
lIC SCLn 110 B AT HEI N 361 LH 5 | B
SDAn 110 B DN T
R01DS0368EJ0120 Rev.1.20 LENESAS F100T, #9250
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Table 1.14 Pin functions (3 of 4)
Function Signal 110 Description
SPI RSPCKA 1/0 Clock input/output pin
MOSIA 1/0 Input or output pins for data output from the master
MISOA 1/0 Input or output pins for data output from the slave
SSLAO 1/0 Input or output pin for slave selection
SSLA1 to SSLA3 Output Output pins for slave selection
CAN CRXn Input Receive data
CTXn Output Transmit data
USBFS VCC_USB Input Power supply pin
VSS_USB Input Ground pin
USB_DP 110 D+ pin of the USB on-chip transceiver. Connect this pin to the D+
pin of the USB bus.
USB_DM 1/0 D- pin of the USB on-chip transceiver. Connect this pin to the D- pin
of the USB bus.
USB_VBUS Input USB cable connection monitor pin. Connect this pin to VBUS of the
USB bus. The VBUS pin status (connected or disconnected) can be
detected when the USB module is operating as a function controller.
USB_EXICEN Output Low-power control signal for external power supply (OTG) chip
USB_VBUSEN Output VBUS (5 V) supply enable signal for external power supply chip
USB_OVRCURA, Input Connect the external overcurrent detection signals to these pins.
USB_OVRCURB Connect the VBUS comparator signals to these pins when the OTG
power supply chip is connected.
USB_OVRCURA-DS, Input Overcurrent pins for USBFS that can also be used in Deep Software
USB_OVRCURB-DS Standby mode.
Connect the external overcurrent detection signals to these pins.
Connect 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
QSPI QSPCLK Output QSPI clock output pin
QSSL Output QSPI slave output pin
QIO0 to QIO3 110 Data0 to Data3
SSIE SSIBCKO 1/0 SSIE serial bit clock pins
SSILRCKO/SSIFS0 110 LR clock/frame synchronization pins
SSITXDO Output Serial data output pin
SSIRXDO Input Serial data input pin
SSIDATAOQ 1/0 Serial data input/output pins
AUDIO_CLK Input External clock pin for audio (input oversampling clock)
SDHI/MMC SDOCLK Output SD clock output pins
SDOCMD 1/0 Command output pin and response input signal pins
SDODATO to SDODAT7 1/0 SD and MMC data bus pins
SDOCD Input SD card detection pins
SDOWP Input SD write-protect signals
R01DS0368EJ0120 Rev.1.20 RENESAS Page 11 of 92
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Table 1.14  5|H#IZhAEE(30f4)
Function Signal /10 Description
SPI RSPCKA 110 B e N 50 L 5 [ B
MOSIA 110 FAF M EH 58 EHER NS5 5 |
MISOA 110 MALEL RS RS\ Sk 5 | B
SSLAO 110 MAEEZ R ISR 5
SSLA1 to SSLA3 Output MR L 5 |5
CAN CRXn Input BRI
CTXn Output E iR
USBFS VCC_USB Input ERIRS B
VSS_USB Input te3ielE )il
USB_DP 110 USBH LU &R BRRID+5IRH. Rt 5 BNERER|USBRSL&RID+5I /I,
USB_DM 10 USBH LUt & 2889Dpin. $5 13| BIZEREFIUSBAZMIDpin.
USB_VBUS Input USBREZSEEIS AR5 B, SIS I HEETIUSBRARIVBUS, HUSB
BRRIEANTHEEIERIZRE TR, RILGQMIVBUSSIMIIRES (EiEsilnFr
USB_EXICEN Output RFINERERIR(OTG) S A BRI #EITRIE S
USB_VBUSEN Output VBUS(5V) 75 ER At ER IS F L ER (B REIE S
USB_OVRCURA, Input BINERT BRI E SRR L 5| il
USB_OVRCURB EEOTGRIRTG Y, VBUSLLIRER(E SiEEEIX LS| M,
USB_OVRCURA-DS, Input AT £ DeepSoftware 5 FARYUSBFSIZ 5 | At
USB_OVRCURB-DS R
BINERD B RS S SR X 5| Rl
EHOTGEIRTGH BT, RVBUSLLIRERE SEHEEIX LS| fl,
USB_ID Input %’El%l'G@iﬁ'FiﬁﬁHHfEﬂ, FEMicroABEZBRIDRINE S EETILL
QSPI QSPCLK Output QSPIBY $4g 51 )
QSsL Output QSPIM A48 5 | B
QIOO0 to QIO3 /0 Data0 to Data3
SSIE SSIBCKO 110 SSIEERTAIBT$H 5 | f
SSILRCKO/SSIFS0 110 LR $hit [5) 27 & Rt
SSITXDO Output BITHIRR NS
SSIRXDO Input BITHIERASIH
SSIDATAO 110 BITEURRM N SR
AUDIO_CLK Input FHMSMNERBSERS B (N RAFES )
SDHI/MMC SDOCLK Output SDES #iai H 51 R
SDOCMD 110 RIS MmN GE S5
SDODATO to SDODAT7 110 SDRIMMCH¥IB 245 Bl
SDOCD Input SD-RAM 5 | R
SDOWP Input SD write-protect signals
R01DS0368EJ0120 Rev.1.20 LENESAS FND, H2H
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Table 1.14 Pin functions (4 of 4)
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1. Overview

Function Signal 110 Description
Analog power supply AVCCO Input Analog voltage supply pin. This is used as the analog power supply
for the respective modules. Supply this pin with the same voltage as
the VCC pin.
AVSSO 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 AVCCO when not using the ADC12 (unit 0).
VREFLO Input Analog reference ground pin for the ADC12. Connect this pin to
AVSSO0 when not using the ADC12 (unit 0).
VREFH Input Analog reference voltage supply pin for the ADC12 (unit 1) and D/A
Converter. Connect this pin to AVCCO when not using the ADC12
(unit 1) and D/A Converter.
VREFL Input Analog reference ground pin for the ADC12 and D/A Converter.
Connect this pin to AVSS0 when not using the ADC12 (unit 1) and
D/A Converter.
ADC12 ANmMn Input Input pins for the analog signals to be processed by the A/D
converter.
(m: ADC unit number, n: pin number)
ADTRGm Input Input pins for the external trigger signals that start the A/D
conversion, active-low.
DAC12 DAn Output Output pins for the analog signals processed by the D/A converter.
CTSU TSn Input Capacitive touch detection pins (touch pins)
TSCAP 1/0 Secondary power supply pin for the touch driver
1/O ports Pmn 1/0 General-purpose input/output pins
(m: port number, n: pin number)
P200 Input General-purpose input pin
R01DS0368EJ0120 Rev.1.20 RENESAS Page 12 of 92

Dec 2, 2020

Table 1.14 SIRIThEE (44, #44)
Function Signal /10 Description
RRINER R AVCCO Input BRINB RIS, XAES MERMRINBIR, HIZ5IHRHESY
CCEIRIERIRI B IE,
AVSSO0 Input RIS | H, XBES MEREDIM, FIZ5 RIS VSS
SIEEIMY B E,
VREFHO0 Input ADC12 (887T0) BIEINSEBEBRSIMH. REHAADCI2 (B0
) B, US| HNERESIAVCCO,
VREFLO Input ADCT12MRINS Z 15 | fl, 1515 | pEREE)
REEFAADCI2 (8750) BYAIAVSSO.
VREFH Input ADC12 (8751) FIDAREIASEBERIRSIM
2R, REEFAADCI2 ($7T1) FIDARMRESEY, U5 MERE
EJAVCCO,
VREFL Input ADC12FIDARR RSB BVIEIAS Z HEth 5| o
FEAADCI2 (85T1) BPBILSIMEZERIAVSSO, HE
D/A Converter.
ADC12 ANmn Input AD¥ IR BN IEEIMESHRANGIM. (m: ADCETH
S, n: 5IHIARS)
ADTRGm Input AT BohADEMAIIMNRA R ESHMANGIH, RBETEX
DAC12 DAn Output R EUR R 83 AL IR RVAR NS S B0 H 5 | B
CTSU TSn Input EANARRQMSIH (AhES| 5
TSCAP 110 AR iR IR oh B8 B HEBN ER IR 5 |
I/O ports Pmn 110 BRBANRBHSIHE (m: BOS,
n: 51fS)
P200 Input BN
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1.6

Pin Assignments

The following figures show the pin assignments from the top view.
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Figure 1.3
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Figure 1.4 Pin assignment for LQFP 100-pin
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Figure 1.5 Pin assignment for LQFP 64-pin
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1.7 E1Li RS

RA4M3 Datasheet 1. Overview
1.7 Pin Lists
Table 1.15 Pin list (1 of 4)
3|8 |«
& a | & Power, System,
§ § § Clock, Debug, 1o
4 | 3|3 |cAc ports | Ex. Interrupt | SCUIIC/SPI/CAN/USBFS/QSPI/SSIE/SDHI/MMC GPT/AGT/RTC ADC12/DAC12 | CTSU
1 1 1| = P400 | IRQO SCK4/SCLO_A/AUDIO_CLK GTIOC6A/AGTION ADTRG1 —
2 2 2 — P401 IRQ5-DS CTS4_RTS4/SS4/SDA0_A/CTX0 GTETRGA/GTIOC6B — —_
3 |3 |3 |CACREF P402 | IRQ4-DS CTS4/CRX0/AUDIO_CLK AGTIO0/AGTIO1/AGTIO2/AGTIO3/ — —
RTCICO
4 |4 == P403 | IRQ14-DS SSIBCKO_A GTIOC3A/AGTIOO/AGTIO/AGTIOZ/ — —
AGTIO3/RTCIC1
5 |5 |— |— P404 | IRQ15-DS SSILRCKO/SSIFSO_A GTIOC3B/AGTIOO/AGTION/AGTIOZ/ — —
AGTIO3/RTCIC2
6 |6 |— |— P405 | — SSITXDO_A GTIOC1A — —
7 |7 |— |- P406 | — SSLA3_C/SSIRXDO_A GTIOC1B/AGTO5 — —
8 |— |— |— P700 | — MISOA_C GTIOC5A/AGTO4 — —
9 |— |—|— P701 | — MOSIA_C GTIOC5B/AGTO3 — —
10 |— |—|— P702 | — RSPCKA_C GTIOC6A/AGTO2 — —
1" |— |=|= P703 | — SSLAO_C GTIOC6B/AGTO1 — —
12 |— |—|= P704 | — SSLA1_C/CTX0 AGTO0 — —
13 |— |— |— P705 | — CTS3/SSLA2_C/CRX0 AGTIOO0 — —
14 8 4 VBATT — — — — — —
15 |9 |5 |vcLo — — — — — —
16 |10 |6 |XCIN — — — — — —
17 |11 |7 | xcout — _ _ _ — —
18 [12 |8 |vss — — — — — —
19 13 9 XTAL P213 IRQ2 TXD1/MOSI1/SDA1/TXDX1/SIOX1 GTETRGC/GTIOCOA/AGTEE2 ADTRG1 —
20 |14 |10 | EXTAL P212 | IRQ3 RXD1/MISO1/SCL1/RXDX1 GTETRGD/GTIOCOB/AGTEE1 — —
21 [15 [11 |vce — — — — — _
2 |[— [— = P713 | — — GTIOC2A/AGTOAD — TS17
23 |— [— = P712 | — — GTIOC2B/AGTOBO — TS16
24 — — | — P711 — CTS1_RTS1/S81 AGTEEO — TS15
2% |— [— |— P710 | — SCK1 — — TS14
2% |— |[— |— P709 | IRQ10 TXD1/MOSI1/SDA1/TXDX1/SIOX1 — — TS13
27 |16 |— | CACREF P708 | IRQ11 RXD1/MISO1/SCL1/RXDX1/AUDIO_CLK — — TS12
28 17 — | — P415 IRQ8 USB_VBUSEN/SDOCD GTIOCOA/AGTIO4 — TS11
29 |18 |[— |— P414 | IRQ9 CTS0/SDOWP GTIOCOB/AGTIOS — TS10
30 [19 |— |— P413 | — CTS0_RTS0/SSLO/SDOCLK_A GTOUUP/AGTEE3 — TS09
31 |20 |— |[— P412 | — SCKO/CTS3/SDOCMD_A GTOULO/AGTEE1 — TS08
32 |21 |12 |— P411 | IRQ4 TXDO/MOSI0/SDAO/CTS3_RTS3/SS3/SDODATO_A GTOVUP/AGTOA1 — TS07
33 22 13 | — P410 IRQ5 RXDO/MISO0/SCLO/SCK3/SDODAT1_A GTOVLO/AGTOB1 — TS06
34 |23 |14 |— P409 | IRQ6 TXD3/MOSI3/SDA3/USB_EXICEN GTOWUP/AGTOA2 — TS05
35 |24 |15 | — P408 | IRQ7 CTS4/RXD3/MISO3/SCL3/SCLO_B/USB_ID GTOWLO/GTIOC6B/AGTOB2 — TS04
36 |25 |16 |— P407 | — CTS4_RTS4/SS4/SDA0_B/SSLA3_A/USB_VBUS GTIOC6A/AGTIOO/RTCOUT ADTRGO TS03
37 |26 |17 |vss_usB — — — — — —
38 |27 |18 | USB_DM — — — — — —
39 |28 |19 |usB DP — — — — — —
40 |29 |20 |vcc use — — — — — —
41 |30 |21 |— P207 | — TXD4/MOSI4/SDA4/SSLA2_A/QSSL — — TSCAP
42 |31 |22 |— P206 | IRQO-DS RXD4/MISO4/SCL4/CTS9/SDA1_B/SSLA1_A/ GTIU — TS02
USB_VBUSEN/SSIDATAO_C/SDODAT2_A
43 |32 |23 | cLkouT P205 | IRQ1-DS TXD4/MOSI4/SDA4/CTS9_RTS9/SSY/SCL1_B/SSLAO_A/ | GTIV/GTIOCAA/AGTO1 — TSO01
USB_OVRCURA-DS/SSILRCKO/SSIFSO_C/SDODAT3_A
44 | — |— | CACREF P204 | — SCK4/SCKI/RSPCKA_A/USB_OVRCURB-DS/ GTIW/GTIOC4B/AGTIO1 — TS00
SSIBCKO_C/SDODAT4_A
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Table 1.15 SIFIR (asE11)
< | e
<+ [ S |
8 E (& am R
w [ v A B
g19|¢ . s, o
| - 4 | CAC ports | FifE. ITHR SCI/IIC/SPI/CAN/USBFS/QSPI/SSIE/SDHI/MMC GPT/AGT/RTC ADC12/DAC12 | CTSU
1 1 1 — P400 IRQO SCK4/SCLO_A/AUDIO_CLK GTIOC6A/AGTION ADTRG1 —
2 2 2 — P401 IRQ5-DS CTS4_RTS4/SS4/SDAO0_A/CTX0 GTETRGA/GTIOC6B —_ —_
3 3 3 CACREF P402 IRQ4-DS CTS4/CRX0/AUDIO_CLK AGTIO0/AGTIO1/AGTIO2/AGTIO3/ — —
RTCICO
4 4 — | = P403 IRQ14-DS SSIBCKO_A GTIOC3A/AGTIO0/AGTIO1/AGTIO2/ — —
AGTIO3/RTCIC1
5 5 — | = P404 IRQ15-DS SSILRCKO/SSIFS0_A GTIOC3B/AGTIOO0/AGTIO1/AGTIO2/ — —
AGTIO3/RTCIC2
6 6 — | = P405 | — SSITXDO_A GTIOC1A — —
7 7 — | = P406 | — SSLA3_C/SSIRXDO_A GTIOC1B/AGTOS — —
8 — — | = P700 | — MISOA_C GTIOC5A/AGTO4 — —
9 — — | = P701 — MOSIA_C GTIOC5B/AGTO3 - —
10 — e P702 | — RSPCKA_C GTIOCB6A/AGTO2 — —
" — — | = P703 | — SSLAO_C GTIOC6B/AGTO1 — —
12 — — | = P704 | — SSLA1_C/CTX0 AGTOO0 — —
13 [— |=—|= p705 | — CTS3/SSLA2_C/CRX0 AGTIOO0 — —
14 |8 4 | VBATT — — — — — —
15 9 5 VCLO — — — — — —
16 10 6 XCIN — — — — — —
17 1 7 XCouT — — — — — —
18 12 8 VSS — — — — — —
19 13 9 XTAL P213 IRQ2 TXD1/MOSI1/SDA1/TXDX1/SIOX1 GTETRGC/GTIOCOA/AGTEE2 ADTRG1 —_
20 14 10 | EXTAL P212 IRQ3 RXD1/MISO1/SCL1/RXDX1 GTETRGD/GTIOCOB/AGTEE1 — —
21 15 11 | vCC — — — — — —
22 — — | = P713 | — — GTIOC2A/AGTOAOD — TS17
23 — — | = P712 | — — GTIOC2B/AGTOBO — TS16
24 —_ - | — P711 — CTS1_RTS1/SS1 AGTEEQO —_ TS15
25 — — | = P710 | — SCK1 — — TS14
26 — — | = P709 IRQ10 TXD1/MOSI1/SDA1/TXDX1/SIOX1 — — TS13
27 16 — | CACREF P708 IRQ11 RXD1/MISO1/SCL1/RXDX1/AUDIO_CLK — — TS12
28 17 — | — P415 IRQ8 USB_VBUSEN/SDOCD GTIOCOA/AGTIO4 — TS11
29 18 e P414 IRQ9 CTS0/SDOWP GTIOCOB/AGTIO5 — TS10
30 19 — | = P413 | — CTS0_RTS0/SSLO/SDOCLK_A GTOUUP/AGTEE3 — TS09
31 20 — | = P412 | — SCKO/CTS3/SDOCMD_A GTOULO/AGTEE1 — TS08
32 21 12 | — P411 IRQ4 TXDO0/MOSI0/SDAO/CTS3_RTS3/SS3/SDODATO_A GTOVUP/AGTOA1 — TS07
33 22 13 | — P410 IRQ5 RXDO/MISO0/SCLO/SCK3/SDODAT1_A GTOVLO/AGTOB1 — TS06
34 23 14 | — P409 IRQ6 TXD3/MOSI3/SDA3/USB_EXICEN GTOWUP/AGTOA2 — TS05
35 24 15 | — P408 IRQ7 CTS4/RXD3/MISO3/SCL3/SCLO_B/USB_ID GTOWLO/GTIOC6B/AGTOB2 — TS04
36 [25 [16 |— P407 | — CTS4_RTS4/SS4/SDAO_B/SSLA3_A/USB_VBUS GTIOCB6A/AGTIOO/RTCOUT ADTRGO TS03
37 |26 |17 | vss_usB — — — — — —
38 |27 |18 | USB_DM — — — — — —
39 |28 |19 |usB_DP — — — — — —
40 |29 |20 |vcc_uss — — — _ — —
41 30 21 | — P207 | — TXD4/MOSI4/SDA4/SSLA2_A/QSSL — — TSCAP
42 31 22 | — P206 IRQO-DS RXD4/MISO4/SCL4/CTS9/SDA1_B/SSLA1_A/ GTIU — TS02
USB_VBUSEN/SSIDATAO0_C/SDODAT2_A
43 32 23 | CLKOUT P205 IRQ1-DS TXD4/MOSI4/SDA4/CTS9_RTS9/SS9/SCL1_B/SSLA0_A/ | GTIV/IGTIOC4A/AGTO1 — TS01
USB_OVRCURA-DS/SSILRCKO0/SSIFS0_C/SDODAT3_A
44 — — | CACREF P204 | — SCK4/SCK9/RSPCKA_A/USB_OVRCURB-DS/ GTIW/GTIOC4B/AGTIO1 — TS00
SSIBCKO_C/SDODAT4_A
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RA4M3 Datasheet 1. Overview
Table 1.15 Pin list (2 of 4)

3|8 |«

& a|a Power, System,

§ § § Clock, Debug, 1o

— ) - | CAC ports | Ex. Interrupt | SCI/IIC/SPI/CAN/USBFS/QSPI/SSIE/SDHI/MMC GPT/AGT/RTC ADC12/DAC12 | CTSU
45 — — | — P203 IRQ2-DS CTS2_RTS2/SS2/TXD9/MOSI9/SDA9/MOSIA_A/CTXO0/ GTIOC5A/AGTOA3 — TS18

SDODAT5_A
% |— |[— |— P202 | IRQ3-DS SCK2/RXD9/MISO9/SCLI/MISOA_A/CRX0/SDODATE_A | GTIOC5B/AGTOB3 - TS19
47 |— |— |[— P313 | — SDODAT7_A — — —
48 |— |— |[vss — — — — — —
49 — — | vCcC — — — — — —
50 33 — | TCLK P214 — QSPCLK/SDOCLK_B GTIU/AGTO5 — —
51 34 — | TDATAO P211 —_ QIO0/SDOCMD_B GTIV/AGTOAS —_ —_
52 35 — | TDATA1 P210 — QIO1/SDOCD GTIW/AGTOBS — —
53 36 — | TDATA2 P209 — QIO2/SDOWP GTOVUP/AGTEES — —
54 37 24 | TDATA3 P208 — QIO3/SDODATO_B GTOVLO — —
55 38 25 | RES — — — — — —
56 39 26 | MD P201 — — — — —
57 40 27 | — P200 NMI — — — —
58 — — | = P312 — CTS3_RTS3/SS3 AGTOA1 — —
59 — — | = P311 — SCK3 AGTOB1 — —
60 — — | — P310 — TXD3/MOSI3/SDA3/QIO03 AGTEE1 — —
61 —_ — | — P309 —_ RXD3/MISO3/SCL3/Ql02 AGTOA4 —_ —_
62 — — | — P308 — CTS3/Ql01 AGTOB4 — —
63 41 e P307 — Qlo0 GTOUUP_D/AGTEE4 — —
64 42 — | = P306 — QSSL GTOULO_D/AGTOA2 — —
65 |43 |[— |— P305 |IRQ8 QSPCLK GTOWUP/AGTOB2 — —
66 |44 |28 | — P304 | IRQ9 - GTOWLO/GTIOC7TA/AGTEE2 - -
67 |45 |— |vss — — — — — —
68 46 — | vCC — — — — — —
69 47 29 | — P303 — CTS9 GTIOC7B — —
70 48 30 | — P302 IRQ5 TXD2/MOSI2/SDA2/TXDX2/SIOX2/SSLA3_B GTOUUP/GTIOC4A — —
71 49 31 | — P301 IRQ6 RXD2/MISO2/SCL2/RXDX2/CTS9_RTS9/SS9/SSLA2_B GTOULO/GTIOC4B/AGTIO0 — —
72 50 32 | TCK/SWCLK P300 — SSLA1_B GTOUUP/GTIOCOA — —
73 51 33 | TMS/SWDIO P108 — CTS9_RTS9/SS9/SSLA0_B GTOULO/GTIOCOB/AGTOA3 — —
74 52 34 | TDO/SWO/CLKOUT | P109 — TXD9/MOSI9/SDA9/MOSIA_B/CTX1 GTOVUP/GTIOC1A/AGTOB3 — —
75 53 35 | TDI P110 IRQ3 CTS2_RTS2/SS2/RXD9/MISO9/SCLI/MISOA_B/CRX1 GTOVLO/GTIOC1B/AGTEE3 — —
76 54 36 | — P111 IRQ4 SCK2/SCK9/RSPCKA_B GTIOC3A/AGTOAS — —
77 55 37 | — P112 — TXD2/MOSI2/SDA2/TXDX2/SIOX2/SCK1/SSLAO0_B/QSSL/ | GTIOC3B/AGTOB5 — —
SSIBCKO_B

78 56 38 | — P113 — RXD2/MISO2/SCL2/RXDX2/SSILRCKO0/SSIFS0_B GTIOC2A/AGTEES — —
79 57 — | — P114 — CTS9/SSIRXD0_B GTIOC2B/AGTIO5 — —
80 58 — | — P115 — SSITXDO_B GTIOC4A — —
81 |— |— |vce — — — — — —
82 — — | VSS — — — — — —
83 59 — | = P608 — — GTIOC4B — —
84 60 — | — P609 — CTX1 GTIOC5A/AGTO5 — —
85 61 — | — P610 — CRX1 GTIOC5B/AGTO4 — —
86 — — | CACREF/CLKOUT P611 — — AGTO3 — —
87 — — | — P612 — — AGTO2 — —
88 — — | = P613 — — AGTO1 — —
89 |[— [— |[— P614 | — — AGTO0 — —
90 62 39 | vCC — — — — — —
91 63 40 | VSS — — — — — —
92 64 41 | VCL — — — — — —

R01DS0368EJ0120 Rev.1.20
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Table 1.15 SIRFIE (214, #41)

3|8 |«

& | B |2 |mm w5 8

g9 |¢ ., iE. 110

3| 3 | 3 |cAc ports | #ifE, #THfi | SCUIIC/SPIICAN/USBFS/QSPI/SSIE/SDHIMMC GPT/AGT/IRTC ADC12/DAC12 | CTSU
45 — — | — P203 IRQ2-DS CTS2_RTS2/SS2/TXD9/MOSI9/SDAI/MOSIA_A/CTX0/ GTIOC5A/AGTOA3 — TS18

SDODAT5_A
6 |— |— |— P202 | IRQ3-DS SCK2/RXDY/MISO9/SCLI/MISOA_A/CRX0/SDODAT6_A | GTIOC5B/AGTOB3 — TS19
47 | — |— |— P313 | — SDODAT7_A — — -
48 | — |— |vss — — — — — —
49 — — | vecC — — — — — —
50 33 — | TCLK P214 — QSPCLK/SDOCLK_B GTIU/AGTO5 — —
51 34 — | TDATAO P211 —_ QIO0/SDOCMD_B GTIV/AGTOA5 —_ —_
52 35 — | TDATA1 P210 — QIO1/SD0OCD GTIW/AGTOBS — —
53 36 — | TDATA2 P209 — QIO2/SDOWP GTOVUP/AGTEES — —
54 37 24 | TDATA3 P208 — QIO3/SDODAT0_B GTOVLO — —
55 38 25 | RES — — — — — —
56 39 26 | MD P201 — — — — —
57 40 27 | — P200 NMI — — — —
58 — — | = P312 — CTS3_RTS3/SS3 AGTOA1 — —
59 — — | = P311 — SCK3 AGTOB1 — —
60 — — | = P310 — TXD3/MOSI3/SDA3/QIO3 AGTEE1 — —
61 —_ e P309 —_ RXD3/MISO3/SCL3/Ql02 AGTOA4 —_ —_
62 — — | — P308 — CTS3/QI01 AGTOB4 — —
63 41 — | = P307 — QIo0 GTOUUP_D/AGTEE4 — —
64 42 — | = P306 — QSsL GTOULO_D/AGTOA2 — —
65 |43 |— |— P305 | IRQ8 QSPCLK GTOWUP/AGTOB2 - —
66 |44 |28 | — P304 | IRQ9 — GTOWLO/GTIOC7A/AGTEE2 — —
67 |45 | — |VSS — — — — — —
68 46 — | vCcC — — — — — —
69 47 29 | — P303 — CTS9 GTIOC7B — —
70 48 30 | — P302 IRQ5 TXD2/MOSI2/SDA2/TXDX2/SIOX2/SSLA3_B GTOUUP/GTIOC4A — —
71 49 31 | — P301 IRQ6 RXD2/MISO2/SCL2/RXDX2/CTS9_RTS9/SS9/SSLA2_B GTOULO/GTIOC4B/AGTIO0 — —
72 50 32 | TCK/ISWCLK P300 — SSLA1_B GTOUUP/GTIOCOA — —
73 51 33 | TMS/SWDIO P108 — CTS9_RTS9/SS9/SSLA0_B GTOULO/GTIOCOB/AGTOA3 — —
74 52 34 | TDO/SWO/CLKOUT | P109 — TXD9/MOSI9/SDA9/MOSIA_B/CTX1 GTOVUP/GTIOC1A/AGTOB3 — —
75 53 35 | TDI P110 IRQ3 CTS2_RTS2/SS2/RXD9/MISO9/SCLI/MISOA_B/CRX1 GTOVLO/GTIOC1B/AGTEE3 — —
76 54 36 | — P111 IRQ4 SCK2/SCK9/RSPCKA_B GTIOC3A/AGTOAS — —
77 55 37 | — P112 — TXD2/MOSI2/SDA2/TXDX2/SI0OX2/SCK1/SSLAO_B/QSSL/ | GTIOC3B/AGTOBS — —
SSIBCKO_B

78 56 38 | — P113 — RXD2/MISO2/SCL2/RXDX2/SSILRCKO/SSIFS0_B GTIOC2A/AGTEES — —
79 57 — | = P114 — CTS9/SSIRXD0_B GTIOC2B/AGTIO5 — —
80 58 — | = P115 — SSITXDO_B GTIOC4A — —
81 [— |— |vce — — — — — —
82 |— |— |vss — — — — — —
83 59 — | = P608 — — GTIOC4B — —
84 60 — | = P609 — CTX1 GTIOC5A/AGTO5 — —
85 61 — | = P610 — CRX1 GTIOC5B/AGTO4 — —
86 — — | CACREF/CLKOUT P611 — — AGTO3 — —
87 — — | — P612 — — AGTO2 — —
88 — — | = P613 — — AGTO1 — —
89 — — | = P614 — — AGTOO0 — —
90 62 39 | vCC — — — — — —
91 63 40 | VSS — — — — — —
92 64 41 | VCL — — — — — —
R01DS0368EJ0120 Rev.1.20 1601, #9251
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RA4M3 Datasheet

1. Overview

RA4M3 Datasheet

1. Overview

Table 1.15 Pin list (3 of 4)
Ilg s
& a|a Power, System,
§ § § Clock, Debug, /o]
- 4 | J | CAC ports | Ex. Interrupt | SCI/IIC/SPI/CAN/USBFS/QSPI/SSIE/SDHI/MMC GPT/AGT/RTC ADC12/DAC12 | CTSU
93 [— |— |— P605 | — — AGTO4 — —
94 — — | = P604 | — CTS9 AGTEE4 — —
95 — — | — P603 | — CTS9_RTS9/SS9 GTIOC7A/AGTIO4 — —
96 65 - |— P602 | — TXD9/MOSI9/SDA9 GTIOC7B/AGTO3 - -
97 66 — |— P601 — RXD9/MISO9/SCL9 GTIOC6A/AGTEE3 — —
98 67 — | CACREF/CLKOUT | P600 | — SCK9 GTIOC6B/AGTIO3 — —
99 — — | vcC — — — — — —
100 | — — | Vvss — — — — — —
101 |68 [— |— P107 | — — AGTOAO — —
102 | 69 42 | — P106 | — — AGTOBO — —
103 | 70 43 | — P105 | IRQO — GTETRGA/GTIOC1A/AGTO2 — —
104 | 71 44 | — P104 IRQ1 Ql02 GTETRGB/GTIOC1B/AGTEE2 — —
105 | 72 45 | — P103 | — CTS0_RTS0/SS0/CTX0/QI03 GTOWUP/GTIOC2A/AGTIO2 — —
106 | 73 46 | — P102 | — SCKO/CRX0/QI00 GTOWLO/GTIOC2B/AGTO0 ADTRGO -
107 |74 47 | — P101 IRQ1 TXD0/MOSI0/SDAO/CTS1_RTS1/SS1/QI01 GTETRGB/GTIOC5A/AGTEEQD - —
108 | 75 48 | — P100 IRQ2 RXDO0/MISO0/SCLO/SCK1/QSPCLK GTETRGA/GTIOC5B/AGTIO0 — —
109 | — — | = P800 | — CTS0 AGTOA4 — —
M0 |[— |[— [— P80t | — — AGTOB4 — —
M |— | — |vce - - - - - -
12 |[— |— |vss — — — — — —
113 | 76 49 | CACREF P500 | — USB_VBUSEN/QSPCLK GTIU/AGTOAO AN116 —
114 |77 — | — P501 IRQ11 USB_OVRCURA/QSSL GTIV/AGTOBO AN117 —
15 |78 [— |— P502 | IRQ12 USB_OVRCURB/QIO0 GTIW/AGTOA2 AN118 —
116 | 79 - | = P503 | — USB_EXICEN/QIO1 GTETRGC/AGTOB2 AN119 —
117 | 80 - |— P504 | — USB_ID/QI02 GTETRGD/AGTOA3 AN120 —
118 | 81 — | — P505 [ IRQ14 QIo3 AGTOB3 AN121 —
19 [ — — | — P506 | IRQ15 — — AN122 —
120 | — [— |— P507 | — — — — —
121 | 82 50 | vCC — — — — — —
122 | 83 51 | VSS — — — — — —
123 | 84 52 | — P015 | IRQ13 — — ANO13/DA1 —
124 | 85 53 | — P014 | — — — ANO012/DA0 —
125 | 86 |54 | VREFL — — — — — —
126 | 87 55 | VREFH — — — — — —
127 | 88 56 | AVCCO — — — — — —
128 | 89 57 | AVSS0O — — — — — —
129 | 90 58 | VREFLO — — — — — —
130 | 91 |59 | VREFHO — — — — — —
131 | — - |— P009 [ IRQ13-DS — —_ AN009 —
132 | 92 - |— P008 | IRQ12-DS — — AN008 —
133 | 93 — | = P007 | — — — ANO007 —
134 | 94 — | — P006 | IRQ11-DS — — AN006 —
135 | 95 - |— P005 [ IRQ10-DS — - AN005 -
136 | 96 60 | — P004 IRQ9-DS — —_ AN004 —
137 | 97 61 | — P003 | — — — AN003 —
138 | 98 62 | — P002 IRQ8-DS — — ANO002/AN102 —
139 | 99 63 | — P0O1 IRQ7-DS — — ANO01/AN101 —
140 [ 100 | 64 | — P000 IRQ6-DS — - ANOOO/AN100 -
141 |— |— |vss — — — — — —

Table 1.15 SIMFIR (40 HRE934)

< o

< = =

| E |8 |mm 5 5

T BT SRS LY

g9 |¢ LR EIEN o

| ) -4 | CAC ports | AifE. ¥THR SCI/IIC/SPI/CAN/USBFS/QSPI/SSIE/SDHI/MMC GPT/AGT/RTC ADC12/DAC12 | CTSU
93 |- |— |— P605 | — - AGTO4 — —
9 |— |— |— P604 | — CTS9 AGTEE4 — —
9% |— |— |— P603 | — CTS9_RTS9/SS9 GTIOC7TA/AGTIOA4 — —
9% |65 [— |— P602 | — TXD9Y/MOSI9/SDA9 GTIOC7B/AGTO3 - —
97 |66 |— |— P601 | — RXD9/MISO9/SCL9 GTIOC6A/AGTEE3 — —
98 |67 |— | CACREF/ICLKOUT |[P600 |— SCK9 GTIOC6B/AGTIO3 — —
9 |— |— |vce — — — — — —
100 [— |— |vss — — — — — —
101 |68 |— |— P107 | — - AGTOAO — —
102 |69 |42 | — P106 | — — AGTOBO — —
103 [ 70 |43 | — P105 | IRQO — GTETRGA/GTIOC1A/AGTO2 — —
104 |71 |44 | — P104 | IRQ1 Ql02 GTETRGB/GTIOC1B/AGTEE2 — —
105 | 72 45 | — P103 | — CTSO0_RTS0/SS0/CTX0/QI03 GTOWUP/GTIOC2A/AGTIO2 — —
106 |73 |46 | — P102 | — SCKO/CRX0/QI00 GTOWLO/GTIOC2B/AGTOO ADTRGO —
107 |74 |47 | — P101 | IRQ1 TXDO/MOSI0/SDAO/CTS1_RTS1/SS1/QI01 GTETRGB/GTIOC5A/AGTEEQ — —
108 |75 |48 | — P100 | IRQ2 RXDO/MISO0/SCLO/SCK1/QSPCLK GTETRGA/GTIOC5B/AGTIOO0 — —
109 [— |— |— P800 | — CTS0 AGTOA4 — —
10 | — |— |— P801 | — — AGTOB4 — —
11 |— |— |vce — — — — — —
12 [ — |— |vss — — — — — —
113 [ 76 |49 | CACREF P500 | — USB_VBUSEN/QSPCLK GTIU/AGTOAO AN116 —
M4 |77 |— | — P501 | IRQ1M USB_OVRCURA/QSSL GTIV/AGTOBO AN117 —
15 |78 | — |— P502 | IRQ12 USB_OVRCURB/QIO0 GTIW/AGTOA2 AN118 —
16 (79 |— | — P503 | — USB_EXICEN/QIO1 GTETRGC/AGTOB2 AN119 —
17 |80 |— |— P504 | — USB_ID/QIO2 GTETRGD/AGTOA3 AN120 —
18 [81 |— | — P505 | IRQ14 Ql03 AGTOB3 AN121 —
"9 [— |— |— P506 | IRQ15 — — AN122 —
120 [— |— | — P507 | — - - - —
121 |82 |50 |vce — — — — — —
122 [ 83 |51 |VvsSs — — - — — —
123 (84 |52 | — P015 | IRQ13 — — ANO13/DA1 —
124 (85 |53 | — P014 | — — — ANO12/DA0 —
125 | 86 |54 | VREFL — — — — — —
126 |87 |55 | VREFH — — — — — —
127 | 88 |56 | AVCCO — — - — — —
128 [ 89 |57 | AVSSO — — — — — _
129 [ 90 |58 | VREFLO — — — — — —
130 | 91 | 59 | VREFHO — — — — — —
131 [ — |— | — P009 | IRQ13-DS — — AN009 —
132 (92 |— | — P008 | IRQ12-DS - — ANO008 —
133 (93 | — | — P007 | — — — AN007 —
134 (94 | — | — P006 | IRQ11-DS — — ANO006 —
135 |95 | — |— P005 | IRQ10-DS - - ANO005 —
136 |96 |60 | — P004 | IRQ9-DS — — AN004 —
137 |97 |61 | — P003 | — - — AN003 —
138 (98 |62 | — P002 | IRQ8-DS — — ANO02/AN102 | —
139 |99 |63 | — P001 | IRQ7-DS — — ANOO1/AN101 | —
140 | 100 |64 | — P0O00 | IRQ6-DS - - ANOOO/AN100 | —
141 | — |— |vss — — — — — —
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RA4M3 Datasheet

1. Overview

Table 1.15

SIFIR (44, #41)

LPQFP144
LPQFP100
LPQFP64

R, R4 B
LN IEN
CAC

110
ports

AifE. ¥THR

SCI/IIC/SPI/CAN/USBFS/QSPI/SSIE/SDHI/MMC

GPT/AGT/RTC

ADC12/DAC12

CTSsuU

_.
=
N
|

|

VCC

RA4M3 Datasheet 1. Overview
Table 1.15 Pin list (4 of 4)

< (=3

S 23

& | & | & |Power System,

g g g Clock, Debug, [e]

4J | J |4 |cAc ports | Ex. Interrupt | SCI/IIC/SPI/CAN/USBFS/QSPI/SSIE/SDHI/MMC GPT/AGT/RTC ADC12/DAC12 | CTSU
142 |— | — |vce — - - — — -

143 |— |— |— P512 | IRQ14 TXD4/MOSI4/SDA4/SCL1_A/CTX1 GTIOCO0A — —

144 | — |— |— P511 | IRQ15 RXD4/MISO4/SCL4/SDA1_A/CRX1 GTIOCOB — —

A
=
w
|

|

P512

IRQ14

TXD4/MOSI4/SDA4/SCL1_A/CTX1

GTIOCOA

144 | — | —

Note:  Several pin names have the added suffix of _A, _B, and _C. The suffix can be ignored when assigning functionality.
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P511

IRQ15

RXD4/MISO4/SCL4/SDA1_A/CRX1

GTIOCoB

Note:  JUDSIMIRFRAMT _A. _BM_CHEZR. DECTHAER A LIBIRE SR,
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RA4M3 Datasheet 2. Electrical Characteristics

2. Electrical Characteristics

Supported peripheral functions and pins differ from one product name to another.
Unless otherwise specified, the electrical characteristics of the MCU are defined under the following conditions:
e VCC=AVCCO=VCC USB=VBATT=2.7t03.6 V
e 2.7 <VREFHO/VREFH < AVCC0
e VSS = AVSS0=VREFLO/VREFL =VSS USB=0V
o Ty=Top

Figure 2.1 shows the timing conditions.

For example, P100 l O
T°

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

RA4M3 Datasheet 2. BEHEH

2. EBRE%
255N EIT 60 3 | R 7= 58 2 T S
RIEBEIE, MCUBBHMELTRETEX:
e VCC=AVCCO0=VCC USB=VBAIT=2.7t03.6 V
e 2.7<VREFH(O/VREFH < AVCCO
e VSS = AVSSO=VREFLO/VREFL=VSS USB=0V
o T,=Toy

ERI1ERT R FEEH,

fflgn, P100 I o)
;l,; C

VOH=VCCx0.7, VOL=VCCx0.3
VIH=VCCx0.7, VIL=VCCx0.3
BB AC=30pF

Figure 2.1 Input or output timing measurement conditions

The recommended measurement conditions for the timing specification of each peripheral provided are for the best
peripheral operation. Make sure to adjust the driving abilities of each pin to meet your conditions.

2.1 Absolute Maximum Ratings

Table 2.1 Absolute maximum ratings

Figure 2.1 WNSESA B2

FRRIERIE MM FALEREFE N E R RN T RIMREINGIRE. WERBEEES5IHIAIREhEES] LU
RIERFM

2.1 BT R KENEE
Table 2.1 B RATEER

Parameter Symbol Value Unit
Power supply voltage VCC, VCC_USB™ -0.3t0 +4.0 \%
VBATT power supply voltage VBATT -0.3t0 +4.0 \%
Input voltage (except for 5 V-tolerant ports™) Vin -0.3toVCC +0.3 \
Input voltage (5 V-tolerant ports™!) Vin -0.3to + VCC + 4.0 (max. 5.8) \%
Reference power supply voltage VREFH/VREFHO -0.3toVCC +0.3 \%
Analog power supply voltage AVCC0"2 -0.3to +4.0 \Y
Analog input voltage VaN -0.3to AVCCO + 0.3 \Y
Operating temperature” ™ Topr —40 to +105 °C
Storage temperature Tstg -55to +125 °C

Parameter Symbol Value Unit
FBIREBE VCC, VCC_USB™ -0.3t0 +4.0 Y,
VBATTERJRER[E VBATT —-0.3 to +4.0 \
BMABE (SVAREKO1BRIMN Vin -0.3to VCC + 0.3 \%
WABE (SVIHERA*1) Vin -0.3 to + VCC + 4.0 (max. 5.8) \%
SEBRBE VREFH/VREFHO -0.3toVCC +0.3 \%
R REE AVCCO0™2 -0.3to +4.0 \Y
ERNEDN::TeY Van -0.3to AVCCO + 0.3 v
T34 Topr —40 to +105 °C
R Tetg —55to +125 °C

Note 1. Ports P205, P206, P400, P401, P407 to P415, and P708 to P713 are 5 V tolerant.

Note 2. Connect AVCCO and VCC_USB to VCC.

Note 3. See section 2.2.1. Tj/Ta Definition.

Note 4. Contact a 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.

JFE13%EP205. P206. P400. P401. P407ZEP415F1P708EP713 8] AT S5VE[E.
JE238AVCCOMVCC_USBEREIVCC,

A3 ME22.175, TTaE X,

FE4BXKETa=+85°CE+105°CHBRFUIZTHER, BERARKERFHENEL, BREREAFE AH LIRS E .
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RA4M3 Datasheet 2. Electrical Characteristics

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

RA4M3 Datasheet

2. BREE

Caution: WMRBILXRATEE, TEEWTMCUERMKAERIF,

Table 2.2 Recommended operating conditions

Parameter Symbol Value Min Typ Max Unit

Power supply voltages VCC When USB is not used 2.7 — 3.6 Vv

When USB is used 3.0 — 3.6 \Y

VSS — 0 — \

USB power supply voltages VCC_USB — VCC — Vv

VSS_USB — 0 — \Y

VBATT power supply voltage VBATT 1.8 — 3.6 V

Analog power supply voltages AVCCO™1 — VCC — \%

AVSS0 — 0 — \

Table 2.2  HFIFEFRHF

Parameter Symbol Value Min Typ Max Unit

BIREE VCC FMERAUSBEY 27 — 3.6 \Y%

fEFAUSBRY 3.0 — 3.6 \%

VSS — 0 — \%

USBEEIREEE VCC_USB — VCC — \%

VSS_USB — 0 — \%

VBATTEREBE VBATT 1.8 — 3.6 \%

1IN R E AVCCO™ — vVCcC — Vv

AVSS0 — 0 — \%

Note 1. Connect AVCCO to VCC. When the A/D converter and the D/A converter are not in use, do not leave the AVCCO, VREFH/VREFHO,
AVSS0, and VREFL/VREFLO pins open. Connect the AVCCO and VREFH/VREFHO pins to VCC, and the AVSS0 and VREFL/
VREFLO pins to VSS, respectively.

2.2 DC Characteristics

2.2.1 Tj/Ta Definition

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

A1 RAVCCOEEERIVCC, REFAADREIRBADARMEEN, TEEFAVCCO. VREFHVREFHO,

AVSSOFIVREFLVREFLOS|BI$TFF, KAVCCOMVREFHVREFHOS | BIZEHERIVCC, R AVSSOFIVREFL

VREFLOS |53 BIEEEIVSS,

2.2 DC Characteristics

2.2.1 Tj/Ta Definition

Parameter Symbol Typ Max Unit Test conditions

High-speed mode
Low-speed mode
Subosc-speed mode

Permissible junction temperature T — 125 °C

Table 2.3 DC characteristics

M. TEREE(Ta)-40E+105°CHI™ M@
Parameter Symbol Typ Max Unit Mt 5= 1
RIFLER T| — 125 °C High-speed mode

Note:  Make sure that T; = T, + 6ja x total power consumption (W), where total power consumption = (VCC - Vop) % Zlon + VoL * ZlgL +
Iccmax x VCC.

222  1/0Vy VoL

Table 2.4 110 Viy, ViL (1 of 2)

Parameter Symbol | Min Typ | Max Unit

Input voltage Peripheral EXTAL (external clock input), SPI (except RSPCK) Vi VCC x — |— \%
(except for function pin 0.8

Schmitt trigger

input pins) Vi — — |VCCx0.2

IIC (SMBus) Vi 2.1 — |VCC+36
(max 5.8)
ViL — — 108

R0O1DS0368EJ0120 Rev.1.20 RENESANAS Page 20 of 92
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Low-speed mode
Subosc-speed mode

Note: HB1RTj=Ta+bjax BITEE(W), HASINEE=(VCCVOH)xSIOH+VOLXSIOL+

lccmax x VCC.
22.2 IOV IH
Table 2.4 IOVIH VIL(10f2)
Parameter BERIME Typ | Max Unit
WABE (F&8 | SM&THEES| EXTAL (SMEBESSREMN) , SPI (RSPCKB&RM ViH VCC x — |—= \Y
TR RSRE | M 0.8
NSIRIERSM)
Vi — — |veexo0.2
IIC (SMBus) Viy 2.1 — |vcc+36
(max 5.8)
Vi — — |os
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RA4M3 Datasheet

2. Electrical Characteristics

RA4M3 Datasheet

2. BREE

Table 2.4 110 V||.|, V||_ (2 of 2)
Parameter Symbol | Min Typ | Max Unit
Schmitt trigger | Peripheral 1IC (except for SMBus) ViH VCC x — |VCC +3.6 \%
input voltage function pin 0.7 (max 5.8)
ViL — — |VCCx0.3
AVt VCC x — |—
0.05
5 V-tolerant ports™ "3 ViH VCC x — |vcc+36
0.8 (max 5.8)
Vi — — |VCCx0.2
AVt VCC x — |—
0.05
RTCICO, When using the When VBATT VIH VBATT x — VBA'l_r +0.3
RTCICA1, Battery Backup power supply is 0.8
RTCIC2 Function selected
ViL — — | VarT % 0.2
AVt VBATT X |— |—
0.05
When VCC ViH VCC x — | Higher
power supply is 0.8 voltage
selected either
VCC +0.3V
or
VpgarT + 0.3
\%
V||_ — — VCC x 0.2
AVt VCC x — |—
0.05
When not using the Battery Backup | V|4 VCC x — |VCC+03
Function 0.8
Vi — — |VCCx0.2
AVt VCC x — | —
0.05
Other input pins™2 VIH VCC x — |=
0.8
Vi — — |VCC x0.2
AVt VCC x — |—
0.05
Ports 5 V-tolerant ports™ 5 ViH VCC x — |VCC+36 |V
0.8 (max 5.8)
ViL — — |VCCx0.2
Other input pins™ VIH VCC x — =
0.8
ViL — — |VCCx0.2

Note 1. RES and peripheral function pins associated with Ports P205, P206, P400, P401, P407 to P415, and P708 to P713 (total 22 pins).

Note 2. All input pins except for the peripheral function pins already described in the table.

Note 3. Ports P205, P206, P400, P401, P407 to P415, and P708 to P713 (total 21 pins).

Note 4. All input pins except for the ports already described in the table.

Note 5. 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 break down voltage.

R01DS0368EJ0120 Rev.1.20
Dec 2, 2020

RENESAS Page 21 of 92

Table 2.4 IOVIH VIL(20f2)
Parameter BHERIME Typ | Max Unit
TERASHAES | JMRIHEES IIC (except for SMBus) ViH VCC x — |vcc+36 |V
WABE il 0.7 (max 5.8)
ViL — — |VCCx0.3
AV VCC x S
0.05
5 V-tolerant ports”! "5 ViH VCC x — |vcCc+36
0.8 (max 5.8)
V||_ — — VCC x 0.2
AVT VCC x — |—=
0.05
RTCICO, ERA&ERABM ﬁ%VBATTEE Vin VBATT X — | VgarT +0.3
RTCICH, B TRES 0.8
RTCIC2 Function
ViL — — | VBarT % 0.2
AVt VBaTT X | — |—
0.05
EREVCCEIR ViH VCC x — | EEWBE
By 0.8 VCC+0.3VER
VBATT+0.3
\%
V||_ — — VCC x 0.2
AVT VCC x — |—=
0.05
TERE AR ViH VCC x — |vCcC+0.3
Function 0.8
V||_ — — VCC x 0.2
AVt VCC x — |—
0.05
HAmA S f-2 Vin VCC x — | =
0.8
ViL — — |vcex02
AVT VCC x — |—
0.05
Ports 5 V-tolerant ports”™ " \m VCC x — |vcc+36 |V
0.8 (max 5.8)
ViL — — |VCCx0.2
HimA 5|4 ViH VCC x — |—
0.8
ViL — — |VCCx0.2
JE1.51R0AP205. P206. P400. P401. P407ZEP415F1P708ZEP713#8XxBIRESFIIMNEITHAES B (H2215180) o
A2 BRRPEERINETHEES I SMIPR BN S,
JE33%#MAP205. P206. P400. P401. P407~P415. P708~P713 (H21%) »
FARKPEHARNIROINIFFE RS,
ASEVCCNF27VEY, SVARBOMNBANRBER/NF36V, ENARAETE, RASVARKOZBSIZTHEN, UeEREFHEE.
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223 1O lom, loL
Table 2.5 /0 lon, loL
Parameter Symbol | Min | Typ | Max | Unit
Permissible output current (average value Ports PO0O to P009, P014, P015, P201 |— loH — |— |[-2.0|mA
perPin) loL — |— |20 [mA
Ports P205, P206, P407 to P415, P708 | Low drive”! loH — |— |-2.0{mA
to P713 (total 17 pins) oL 1 20 Ima
Middle drive™ | lon — |— [4.0|[mA
lou — |— |40 |mA
High drive™ | loH — |— |-20 |mA
loL — |— |20 [mA
Other output pins™ Low drive”! | loH — |— |-20|mA
loL — |— 2.0 [mA
Middle drive™ | lon — |— [4.0|mA
loL — |— |4.0 [mA
High drive™ | loH — |— |16 |mA
loL — |— |16 [mA
Eermissible output current (max value per Ports PO0O to P009, PO14, P015, P201 | — loH — |— |[4.0|mA
P loL — |— |4.0 [mA
Ports P205, P206, P407 to P415, P708 | Low drive™! loH — |— |—4.0[{mA
to P713 (total 17 pins) o 1 Ta0 lma
Middle drive™ | lon — |— [-8.0|mA
loL — |— |80 |mA
High drive™ | lon — |— |40 [mA
loL — |— |40 [mA
Other output pins™ Low drive”! | loH — |— |4.0|mA
loL — |— |4.0 [mA
Middle drive? | lon — |— |-8.0|mA
loL — |— [8.0 |mA
High drive™® | lon — |— |-32 |mA
loL — |— |32 [mA
Permissible output current (maxvalue of total | Maximum of all output pins ZloH (max) |— |— |-80 | mA
of all pins)
ZloL (max) |[— |— |80 |mA

223 EREIE
Table 2.5  HEHKMH

Parameter Symbol BMERRERABER
AFEmEBER (B3I TEHE) #IPOO0ZP009. PO14. PO15. P201 — lon — |— |=20lmA
loL — |— 2.0 |mA
#HOAP205. P206. P407ZEP415. P70 IR B+ 1 loH — |— |[-2.0|mA

8ZEP713 (171518
loL — |— |20 [mA
i) JR &) 88+ 210H — |— |-40|mA
loL — |— |40 [mA
BEEE3 | lon — |— |-20 [mA
loL — |— |20 |[mA
HAthii 3 f-4 IR EH*1 loH — |— |-20[mA
loL — |— |20 [mA
i) JR 528+ 210H — |— |-0|mA
loL — |— |40 [mA
BREE3 | lon — |— |-16 [mA
loL — |— [16 |mA
AFEHER (815IMHNEXE) #IPO00ZP009. PO14. PO15. P201 — lon — |— |-40lmA
loL — |— |40 [mA
I®#EP205. P206. P407ZP415. P70 IR B+ 1 loH — |— |4.0|mA

8ZEP713 (171518
loL — |— |40 [mA
R E) 3R Th 2§ *210H — |— |-8.0|mA
loL — |— |80 [mA
BEIE3 | lon — |— |40 |mA
loL — |— |40 |[mA
HAtH 3 -4 R IEEH*1 loH — |— |40[mA
loL — |— |40 |mA
FhiE]3X 528 +210H — |— |-80|mA
loL — |— |8.0 |[mA
BEEE+3 | lon — |— |32 |mA
loL — |— |32 |[mA
AFEMEER FIEsIMEMNRAE) FRE®HESIHNRAE ZloH max)|— |— [-80 |mA
ZloL max) |— |— [80 |mA

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 P200, which is an input port.

Caution: To protect the reliability of the MCU, the output current values should not exceed the values in this table.

The average output current indicates the average value of current measured during 100 ps.
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A1
A3
E4P200FR5N, ER—TEIAED.

Caution:

ARPBRNBRTEYE, Bl EREFEESLRPNE

F 5% IR R RTE100usHAE)N & B IR FI(E,

FEPMNPFSEF 28 AYIH O IRENBE NI PR IREBE NI BB, ERERGFHIEX T REMEN SIS,

FEPMNPFSE SRR OQIREEE NI PR S RN BE, TRERGFHIEX T REMENSIREN,

X2
A2 X BEPMNPFSHFF 2R OIREHAE S (L FIER P F RN N BSEYE, ERERFFIEX T 2REFMENBIEEN.
X2
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224 I/0 Vou, VoL, and Other Characteristics
Table 2.6 1/0 Vou, VoL, and other characteristics
Parameter Symbol | Min Typ | Max | Unit | Test conditions
Output voltage IIC VoL — — |04 |V loL =3.0 mA
VoL — — |06 loL = 6.0 mA
lcH VoL — — |04 loL = 15.0 mA (ICFER.FMPE = 1)
VoL — 04 |— loL =20.0 mA (ICFER.FMPE = 1)
Ports P205, P206, P407 to P415, | Vo VCC-10|— |— loy =—20 mA
P708 to P713 (total of 17 pins) VCC =33V
Vo|_ — —_— 1.0 |o|_ =20 mA
VCC =33V
Other output pins VoH VCC-05|— |— lon=-1.0mA
VoL — — |05 loL=1.0mA
Input leakage current RES [linl — — |50 [pA [Vin=0V
Vin =55V
Port P200 — — [1.0 Vin=0V
Vin =VCC
Three-state leakage current | 5 V-tolerant ports |Irsil — — 5.0 |[pA [Vip=0V
(off state) Vi, =55V
Other ports (except for port P200) — — 1.0 Vihn=0V
Vin =VCC
Input pull-up MOS current | Ports PO to P8 Ip -300 — |-10 |[pA [VCC=271t036V
Vin=0V
Input capacitance USB_DP, USB_DM, and ports Cin — — |16 |pF |[Vbias=0V
P014, P015, P400, P401, P511, Vamp =20 mV
P512 f=1MHz
. - Ta =25°C
Other input pins — — |8

2.2.4  IOVOH VOLF E fthiF 4t
Table 2.6  IOVOH. VOLME fhiFit
Parameter HERIME RS T 5
R EBE Inc Vou — — |04 |V |EOL=302Z
VoL — — |06 HOL=602%
o VoL — — |04 I0L=15.0mA(ICFER FMPE=1)
VoL — 04 |— I0L=20.0mA(ICFER FMPE=1)
#IP205. P206. PA07EP415 |Voy VCC-10|— |— IOH= 20mAV
. P708EP713 (#17%F) *2 CC=3.3V
VoL — — |10 FHOoL=20%
FVCC=3.3V
HA@H3 1M Von VCC-05|— |— IOH= 1.0Z%
VoL — — |05 HoL=102%
BARER RES [linl — — |50 |pA |Vp=0V
Vin =55V
Port P200 — — |10 Vin=0V
Vi, = VCC
=ERER RARS) 5 V-tolerant ports [ITsil — — |5.0 |pA |[Vip=0V
Vin =55V
Hhim O (HOAP200FRIH) — — |1.0 Vin=0V
Vin =VCC
WA _ERIMOSER #OPOEPS lp -300 — |-10 [pA |VCC=271036V
Vin =0V
WMABRR USB_DP. USB_DM##% M Cin — — |16 |pF |Vbias=0V
P014, P015, P400, P401, P511, Vamp=20mVf
P512 =1MHzTa=25°
C
H AN # — — |8

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.
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Note 1. SCLO_A, SDAOQ_A (total 2 pins).
2 X R EPMNPFS & 1728 19ik O WX EhAE i PR = I B AE D BT R (B,
TRERGFIER T2REPMENEIEES,
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225 Operating and Standby Current
Table 2.7 Operating and standby current (1 of 2)
Parameter Symbol |Min|Typ |Max |Unit | Test conditions
Supply High-speed Maximum™2 "13 Icc™ — |— 95 mA | ICLK =100 MHz
current’’! mode — PCLKA = 100
CoreMark®'5 "6 12 — (12 |— MHz
Normal mode All peripheral clocks enabled, — |22 — '\PMC_:;KB =50
whlle*(1*) code executing from PCLKC = 50
flash 412 MHz
All peripheral clocks disabled, — |12 |— PCLKD = 100
while (1) code executing from MHz _
flash™ "6 ™12 FCLK = 50 MHz
Sleep mode™ — |7°¢  |477
*12 *13
Increase during | Data flash P/E — |6 —
BGO operation
Code flash P/E — |8 —
Low-speed mode™ *10 — |19 |— ICLK = 1 MHz
Subosc-speed mode™ "1 — |17 |—= ICLK = 32.768
kHz
Software Standby mode SNZCR.RXDREQEN =1 — |— 34 —
SNZCR.RXDREQEN =0 — |16 |— —
Deep Software | Power supplied to Standby SRAM and USB — |16.9 131 |pA |—
Standby mode | resume detecting unit
Power not Power-on reset circuit low — |11.8 |31 —
supplied to power function disabled
SRAM or USB —
resume Power-on re_set circuit low — |48 21 —
detecting unit power function enabled
Increase when | When the low-speed on-chip — 4.0 — —
the RTC and oscillator (LOCO) is in use
AGT are -
operating When a cry§tql oscillator for low — 1.2 — —
clock loads is in use
When a crystal oscillator for — |15 — —
standard clock loads is in use
RTC operating while VCC is off (with the When a crystal — |09 — Vearr =18V,
battery backup function, only the RTC and oscillator for low VCC =0V
sub-clock oscillator operate) clock loads is in use
— 1.3 — VBATT= 3.3V,
VCC=0V
When a crystal — |1.0 — VearT =18V,
oscillator for VCC=0V
standard clock loads
is in use — (17 — VearT =3.3V,
VCC=0V
Inrush current on returning from deep Inrush current™@ IRUSH — [160 |— mA
software standby mode
Energy of inrush ErusH — (1.0 |— uC
current™8
R0O1DS0368EJ0120 Rev.1.20 RENESAS Page 24 of 92
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Table 2.7  T{EHIFFHER(10f2)
Parameter Symbol |Min|Typ |Max B R
e High-speed Maximum®2 *13 lec™® — | — 95 mA |ICLK = 100 MHz
il mode PCLKA = 100
CoreMark® "6 12 — (12 |— MHz
ERHs BRFTESNEETS, FR() — J2 |= PO =50
MIATFHATRED*4%12 PCLKG = 50
MHz
ARG INIITH, FR(1) — |12 |— PCLKD =100
RIS MIRTF I T*5+6%12 MHz
FCLK = 50 MHz
BEBRIET(«5 — |76 477
12 [*13
iB.I.GDOJ‘:Z:?'},HH i&] HIRINTEPE — |6 —
n
RISA7ZPE — |8 —
Low-speed mode™s 10 — |19 |— ICLK = 1 MHz
Subosc-speed mode™ "1 — |17 |—= ICLK = 32.768
kHz
REFNELR SNZCR.RXDREQEN = 1 — |— 34 —
SNZCR.RXDREQEN =0 — |16 — —
RERHFN | WEASRAMFIUSBIRE QM Tt — |16.9 |131 |uA |—
=R
ARMESRAMEU | EEBE (i BB EREINFEINEE — |11.8 |31 —
SBIREteME | ZH
ToiHER
L EBE BRI — |48 |21 —
BH
RTCHIAGTIZE FEARERA IR %H25(LOCO) — 4.0 — —
1TEIE A0 By
L5 A A R BT Bhfa 2 B0 & (R — (12 |— —
Sheabt
LR AR Fh i E A SRR — (15 |— —
Hesbt
VCCRMABIRTCIETT (AR MEMNIEE, LEAA TR — |09 |— VearT = 1.8V,
QERTCHAI Bk HEIEIT) ﬁ%%ﬁﬂ’\]%%#ﬁ%%& VCC =0V
B
— 1.3 — VearTr =3.3V,
VCC=0V
éiﬁf—ﬁﬁ@ﬁﬁ*ﬁﬁ —_— 1.0 — VBATT =1.8 V,
B & AR 23 Y VCC=0V
—_— 1.7 — VBATT =33V,
VCC=0V
}‘é7§§$§?f¢?§$ﬂ*§ﬂ)&@ETIE"J/E;%EE Inrush (;urrenft8 IRUSH —_ 160 —_ mA
Vi
JRIBEIMAEE8 ErusH — 1.0 — }JC
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Table 2.7 Operating and standby current (2 of 2)
Parameter Symbol |Min|Typ |[Max |Unit | Test conditions
Analog During 12-bit A/D conversion Alcc — 0.8 1.1 mA | —
power supply
current Temperature sensor — 1041 0.2 mA | —
During D/A conversion (per unit) Without AMP output — 1041 0.2 mA |—
With AMP output — 0.6 1.1 mA | —
Waiting for A/D, D/A conversion (all units) — |09 1.6 mA | —
ADC12, DAC12 in standby modes (all units)"® — |2 8 PA | —
Reference During 12-bit A/D conversion (unit 0) AlRepHo |— |70 120 |pA |—
power supply " . - .
current Waiting for 12-bit A/D conversion (unit 0) — (0.07 |05 MA | —
(VREFHO) | ADC12 in standby modes (unit 0) — |007 [05 |pA |—
Reference During 12-bit A/D conversion (unit 1) AlRegrn |— | 70 120 [pA |[—
power supply N - . -
current During D/A conversion (per unit) Without AMP output — 1041 0.4 mA | —
(VREFH) With AMP ouput — o1 |04 |mA |—
Waiting for 12-bit A/D (unit 1), D/A (all units) conversion — (0.07 |0.8 MA | —
ADC12 unit 1 in standby modes — (0.07 |0.8 MA | —
UsB Low speed UsB lccuseLs | — 3.5 6.5 mA |VCC_USB
operating
current Full speed usB lccusers |— 4.0 10.0 |mA |VCC_USB
Note 1. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.

Note 2.
Note 3.

Note 4.
Note 5.
Note 6.
Note 7.
Note 8.
Note 9.

Measured with clocks supplied to the peripheral functions. This does not include the BGO operation.

Icc depends on f (ICLK) as follows.

lcc Max. = 0.53 x f + 42 (max. operation in high-speed mode)

Icc Typ. = 0.09 x f + 3.6 (normal operation in high-speed mode, all peripheral clocks disabled)

Icc Typ. = 0.2 x f + 1.7 (low-speed mode)

lcc Max. = 0.05 x f + 42 (sleep mode)

This does not include the BGO operation.

Supply of the clock signal to peripherals is stopped in this state. This does not include the BGO operation.
FCLK, PCLKA, PCLKB, PCLKC, and PCLKD are set to divided by 64 (1.563 MHz).

FCLK, PCLKA, PCLKB, PCLKC, and PCLKD are set to divided by 64 (3.125 MHz).

Reference value

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.

Table 2.7  I{EFFFHEBIE(20f2)
Parameter Symbol |Min|Typ |Max SRR
E?L‘AEEEEE TE12fADZ R A (8] Alcc — (08 |11 |mA |—
" SRR — lo1 o2 [ma =
DAF%I%HRIE] (2D FTAMPHIH — |01 02 |mA |—
HAMPHIH — (06 |11 |mA |—
Z3AD. DARRIE (FrE M) — |09 |16 |mA |—
ADC12. DACTI2RFHHERER (FrE%T) *9 — |2 8 MA | —
BEBRRE | E121IADRERE (87T0) AlRgrHo | — | 70 120 |pA |—
R (VREFHO) —
E112(IADER (887T0) — 10.07 |05 |pA |—
ADCT22b FHRENER (87T0) — (007 |05 |pA |—
%(%%E;% E12fUAD¥ R ERE (87T1) AlRern | — |70 120 |pA |—
SR(VREFH
5 DAREIERE] (&) FAMPHIH — lo1 loa [ma =
HAMPHEIH — |01 |04 |mA |—
E#F121IAD (E7T1) « DA (FrE&8) ik — |0.07 |08 |uA |—
ADC128 701 b TR — (007 |08 |uA |—
%,Silﬂz R usB lccusBLs |— |3.5 6.5 mA | VCC_USB
i
28 UsB lccusers |— |4.0 [10.0 |mA |VCC_USB
FELEREREREMERESIMTHARERN LRIMOSL T X AR S BE,
2 FRIRELAIMETHEEN T HNE, XAEIEBGORE,
JEICCEURATFICLK), SATFFIR.
HCCR/R R, =053xf+42 (BREX THRAIZRIE)
HKCCHE, =009xf+3.6 (BEREN FIERIEIT, FIEIMEEEHEA)
Icc Typ. = 0.2 x f + 1.7 (low-speed mode)
lcc Max. = 0.05 x f + 42 (sleep mode)
E4 X T EIEBGORE,
ASHEIRE T ELERAINERIRSRENHES, XAEIEBGORE,
E6FCLK. PCLKA. PCLKB. PCLKCHIPCLKDI&E H64533M(1.563MHz)s 5E7.FCLK. PCLKA.
PCLKB. PCLKCHIPCLKDI& & /96443 87(3.125MHz)o
A8 BEE
SE9.UMCU F B VIE L EIMSTPCRD.MSTPD16 (12{LADS% R 2801 R(Z1LM1) 1
MSTPCRD.MSTPD15 (12 AD¥:i28 1 /{2 IE(1) R FEHRE IR,
JE10.FCLK. PCLKA. PCLKB. PCLKCHIPCLKDIRE 64585 (15.6kHz) o
7E11.PCLKA. PCLKB. PCLKCFIPCLKDI® & FB&LL64(512Hz)s FCLKSICLKBISHZEAE(E],
SE12PLLEIH SR =100MHz, E13.PLLER
H 872 =200MHz,
Table 2.8  Coremark#liEE R dBH
Parameter Symbol Typ Unit Wit F14F
FRIRER i1 Coremark™ *3 Icc 119 PA/MHz ICLK = 100MHz
EEER Ffri B IM& BT §h 22 115 POLKA
BIRT X PR = PCLKB
B, EEFIH, =PgLKC
[EIES (1)L M = PCLKD
NTERIT*2+3 - FOLK
=1.56 MHz
Fi B IM& BT §h 22 117
B, &%FXA,
[EIBY (1) FCEE M
NTEHIT*2+3

Note 10. FCLK, PCLKA, PCLKB, PCLKC, and PCLKD are set to divided by 64 (15.6 kHz).
Note 11. PCLKA, PCLKB, PCLKC, and PCLKD are set to divided by 64 (512 Hz). FCLK is the same frequency as that of ICLK.
Note 12. PLL output frequency = 100MHz.
Note 13. PLL output frequency = 200MHz.
Table 2.8 Coremark and normal mode current
Parameter Symbol Typ Unit Test conditions
Supply Current™! | Coremark™2 3 lcc 119 pA/MHz ICLK = 100MHz
PCLKA
Normal mode All peripheral 115 = PCLKB
clocks disabled, = PCLKC
cache on, while = PCLKD
(1) code = FCLK
executing from =1.56 MHz
flash™2 3
All peripheral 117
clocks disabled,
cache off, while
(1) code
executing from
flash™2 "3
Note 1. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.
Note 2. Supply of the clock signal to peripherals is stopped in this state. This does not include the BGO operation.
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JE3PLLERH M= =100MHz,

Note 3. PLL output frequency = 100MHz.
100.0 100.0
100 “‘.“_,.---u_‘,.-“‘— 100 —"""‘—'-—-—w—
< ,.-—v“‘"'—-‘”‘ < ’“_,,.-"""
O __.___,_,--—-—"—“'—‘ O ‘—.‘-—‘——-‘—-'*-',—-—
O m————=nT O m—mmmmm T
1.0 1.0
0.1 0.1
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Ta (°C) Ta (°C)
Average value of the tested middle samples during product evaluation. e 2 G B AN P (B) A SR B 3T (B
----- Average value of the tested upper-limit samples during product evaluation. = === P B _E PR A @AY FIE,
Figure 2.2 Temperature dependency in Software Standby mode (reference data) Figure 2.2 RESNEX THRERBRYE (B2F8B)
1000 1000
100 - 100 S
2 _-—"""‘”‘- 2 ‘____.-"“"”'
O _m——“"‘“-‘"" O —“"-—.‘-”-“_w
S SRR T LI ®) T T L L L) lodecdedenins
10 10
1 1
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Ta (°C) Ta (°C)
Average value of the tested middle samples during product evaluation. — I B 8N P (B) 4 Y MBS
----- Average value of the tested upper-limit samples during product evaluation. === PRI B _E PR AF BV F MBS
Figure 2.3 Temperature dependency in Deep Software Standby mode, power supplied to standby SRAM Figure 2.3 RERGFNEXTHRERBMYE. ABHVSRAMIIUSBIRS N A TEE (BEHIE)
and USB resume detecting unit (reference data)
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100 100
2 ———————————————————————————————————————————— e 2 ___________________________________________ I
R = 10
©) @)
O O
1 1
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Ta (°C) Ta (°C)
Average value of the tested middle samples during product evaluation. e 2GR B AR R (B) A SR B 3T (B
----- Average value of the tested upper-limit samples during product evaluation. = === P B _E PR AF AV FME,
Figure 2.4 Temperature dependency in Deep Software Standby mode, power not supplied to SRAM or Figure 2.4 RERHFHUEN FRREKEE. KRASRAMEKUSBIREIRNRTHE, LRSI EHELY
USB resume detecting unit, power-on reset circuit low power function disabled (reference RERA (SEHIE)
data)
100 100
2 ..n.—"“"'" 2 —-""""“
3 —-_-"___‘--n—"""'" 3 _“—“-—“-,-”‘,"
O 10 ___________ -—-"'"—-“—— _____/ O 10 ___________ ——— /
Q W mmmmm—mmmmmmmTmT I
1 1
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Ta (°C) Ta (°C)
Average value of the tested middle samples during product evaluation. — I BT N P (B) 4 AV F MBS
————— Average value of the tested upper-limit samples during product evaluation. = === P B _E PR A AV B,
Figure 2.5 Temperature dependency in Deep Software Standby mode, power not supplied to SRAM or Figure 2.5 FERGEFNERTRREKBE, RESRAMEEEE
USB resume detecting unit, power-on reset circuit low power function enabled (reference data) usBizEteiNgry, LBREMBREINEIGEER (BFHIE)
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2.2.6 VCC Rise and Fall Gradient and Ripple Frequency
Table 2.9 Rise and fall gradient characteristics
Test
Parameter Symbol Min Typ |[Max |Unit conditions
VCC rising gradient | Voltage monitor O reset disabled at startup SrvCC 0.0084 |— 20 ms/V | —
Voltage monitor O reset enabled at startup 0.0084 |— — —
SCI/USB boot mode™ 0.0084 |— |20 —
VCC falling gradient 2 sfvCC 0.0084 [— |— |msV |—

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.

Table 2.10

Rising and falling gradient and ripple frequency characteristics

The ripple voltage must meet the allowable ripple frequency frvcc) 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 fr (vee) — — 10 kHz Figure 2.6
frequency Vr(vce) s VCC x 0.2
— — 1 MHz Figure 2.6
V¢ (vee) = VCC x 0.08
— — 10 MHz Figure 2.6
V, (vee) € VCC x 0.06
Allowable voltage dt/dvCC 1.0 — — ms/V When VCC change
change rising and exceeds VCC +10%
falling gradient

<«— 1/ frvee)

vee TN

Vrvee)

RA4M3 Datasheet

2. BREE

Figure 2.6 Ripple waveform

227 Thermal Characteristics

Maximum value of junction temperature (Tj) must not exceed the value of “section 2.2.1. Tj/Ta Definition”.

Tj is calculated by either of the following equations.
e Tj=Ta+ 6ja x Total power consumption
o Tj=Tt+ ¥jt x Total power consumption
— Tj : Junction Temperature (°C)
— Ta: Ambient Temperature (°C)
— Tt : Top Center Case Temperature (°C)

— 0ja: Thermal Resistance of “Junction”-to-“Ambient” (°C/W)

R01DS0368EJ0120 Rev.1.20
Dec 2, 2020
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226  VCCEAMTREHEMBURIME
Table 2.9  LAMTREBERE
M1
Parameter Symbol Min Typ |Max |Unit
VCCEABE BB E LR (i SrvCC 0.0084 | — 20 |msV |—
IERIENIE) LR St = Tek=kna 0.0084 |— |[— —
SCIUSBRB ohtE T +1 0.0084 |— 20 —
VCCTIEE2 SfVCC 0.0084 |— — ms/V | —
FE1TESISERT, TIBOFST1.LVDASTURIEIN(R, #BZELIEMEBEEMEFOHITHIE(L,
A2 XIERATFEAVBATTHY,
Table 210 LA TEBEMSGRITEFYE
BUEBEMMTEVCC EPR(3.6V)FITIR(2.7
H) o BVCCEWBIVCCE10%BY, HAHERITHIEEZN EAF FEREIdVCC,
Parameter Symbol Min Typ Max Unit Mt
AREFBURINZE fr (vee) — — 10 kHz Figure 2.6
V¢ (vee) = VCC x 0.2
— — 1 MHz Figure 2.6
\ (vee) S VCC x 0.08
— — 10 MHz Figure 2.6
V¢ (vee) S VCC x 0.06
AFBETHE dt/dvCC 1.0 — — ms/V LVCCT I VCC
FTREBE +10%
» <— 1/ frvee)
Y
VCC m Vrvee)
Figure 2.6 BB ER
227 A4
&R (1) NRAKEFREBEE221TNE, TTagEX
TEE U T E— AR E,
@Tj=Ta+0jax BIh¥E
@Tj=Tt+Vjtx BTN
Tj: &R ((Q)
Ta: HIRRE (°0)
Tt: TRERROINRIRE(°C)
Bja: "L EI"IF IR AYFARPE (CCW)
#28W, 9201
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— Yijt: Thermal Resistance of “Junction”-to-“Top Center Case” (°C/W)

e Total power consumption = Voltage x (Leakage current + Dynamic current)

e Leakage current of IO =X (Ig, X Vor) /Voltage + X (|Igy| X |[VCC — Vpgl) /Voltage

e Dynamic current of IO =X 10 (Cj,, + Cjpaq) * 10 switching frequency x Voltage

— Ciju: Input capacitance

— Cjpad: Output capacitance

Regarding 6ja and Yjt, refer to Table 2.11.

RA4M3 Datasheet
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Wjt: g5

BINFE=BEx (RER+ohSHBR)
@I0REM=(I0LxVOL)EBE+(IOHxVCC VOH)EBE
@097 HE=210(Cin+Cload) xIOFF X HAZ x BB [

CinfaNBA

B TRER RIS BYFRFR (CCW)

Table 2.11 Thermal Resistance
Parameter Package Symbol Value™ Unit | Test conditions
Thermal 64-pin LQFP (PLQP0064KB-C) Bja 38.0 °C/W |[JESD 51-2 and 51-7
Resistance : compliant
100-pin LQFP (PLQP0100KB-B) 35.0
144-pin LQFP (PLQP0144KA-B) 33.0
64-pin LQFP (PLQP0064KB-C) Wit 0.80 °C/W |[JESD 51-2 and 51-7
: compliant
100-pin LQFP (PLQP0100KB-B) 0.76
144-pin LQFP (PLQP0144KA-B) 0.63

Note 1. The values are reference values when the 4-layer board is used. Thermal resistance depends on the number of layers or size of the
board. For details, refer to the JEDEC standards.

2.2.71

Calculation guide of Iccmax

Table 2.12 shows the power consumption of each unit.

Table 2.12 Power consumption of each unit (1 of 2)
Dynamic current/ McCU Frequency | Current Current™!
Leakage current Domain Category Item [MHZz] [uA/MHZ] [mA]
Leakage current Analog LDO and Leak™2 Ta=75°C" — — 21.22
Ta=85°C" — — 25.22
Ta=95°C" — — 30.22
Ta =105 °C™ — — 37.42
R0O1DS0368EJ0120 Rev.1.20 RENESAS Page 29 of 92
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ChZ:. MHBR
XTF0jafivjt, BEBIHEFR2.11,
Table 2.11 Al |
Parameter Package Symbol Value™ Unit | it
Thermal 64-pin LQFP (PLQP0064KB-C) Bja 38.0 °C/W | fF&JESD51-2#151
Resistance - -7
100-pin LQFP (PLQP0100KB-B) 35.0
144-pin LQFP (PLQPO144KA-B) 33.0
64-pin LQFP (PLQP0064KB-C) Wit 0.80 °C/W | fF&JESD51-2#151
-7
100-pin LQFP (PLQP0100KB-B) 0.76
144-pin LQFP (PLQPO0144KA-B) 0.63
E1REANERIBRNNESZE, ABEEATROBHIR T, BXEHES, EBRIEDECITE,
2.2.71 ICCmaxByitEisrE
R212EBRTE M RETNINE.
Table 2.12 ST 8THTHE 21HH11)
A HERER MCU Frequency | Current Current™
Domain Category Item [MHZz] [uA/MHZz] [mA]
R Analog LDOFN M *2 Ta=75°C™3 — — 21.22
Ta=85°C™ — — 25.22
Ta=95°C™ — — 30.22
Ta=105°C™ — — 37.42
R01DS0368EJ0120 Rev.1.20 RENESANS %2971, #9251
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Table 2.12 Power consumption of each unit (2 of 2)
Dynamic current/ MCU Frequency Current Current™!
Leakage current Domain Category Item [MHZz] [uA/MHZ] [mA]
Dynamic current CPU Operation with Coremark 100 86.493 8.65
Flash and SRAM
Peripheral Unit Timer GPT16 (4ch)'4 100 3.548 0.35
GPT32 (4ch)™“ 100 3.946 0.39
POEG (4 Groups) |50 1.378 0.07
AGT (6ch)™ 50 10.095 0.50
RTC 50 5.239 0.26
WDT 50 0.722 0.04
IWDT 50 0.267 0.01
Communication USBFS 50 8.788 0.44
interfaces SCI (6ch)™ 100 18.077 1.81
IIC (2ch)™ 50 3.014 0.15
CAN (2ch)™ 50 3.843 0.19
SPI 100 3.394 0.34
QSPI 100 2.587 0.26
SSIE 50 3.131 0.16
SDHI 50 7.074 0.35
Analog ADC12 (2 Units)4 | 100 4.697 0.47
DAC12 (2ch)™ 100 3.543 0.35
TSN 50 0.166 0.01
Human machine CTSU 50 0.678 0.03
interfaces
Event link ELC 50 1.016 0.05
Security SCE9 100 218.100 21.81
Data processing CRC 100 0.521 0.05
DOC 100 0.358 0.04
System CAC 50 0.909 0.05
DMA DMAC 100 5.180 0.52
DTC 100 3.792 0.38

Table 2.12 S RTHTHE (29H8921)
BRI MCU Frequency |Current Current’!
Domain Category Item [MHZz] [uA/MHZ] [mA]
B ER CPU #E5 Coremark 100 86.493 8.65
AFEHISRAM
SMEIETT Timer GPT16 (4ch)* 100 3.548 0.35
GPT32 (4ch) 100 3.946 0.39
POEG (4 Groups) |50 1.378 0.07
AGT (6¢ch)™ 50 10.095 0.50
RTC 50 5.239 0.26
WDT 50 0.722 0.04
IWDT 50 0.267 0.01
BifEO USBFS 50 8.788 0.44
SCI (Gch)*4 100 18.077 1.81
IIC (2ch)™ 50 3.014 0.15
CAN (2ch)4 50 3.843 0.19
SPI 100 3.394 0.34
QSPI 100 2.587 0.26
SSIE 50 3.131 0.16
SDHI 50 7.074 0.35
Analog ADC12 (2 Units)™ | 100 4.697 0.47
DAC12 (2ch)™ 100 3.543 0.35
TSN 50 0.166 0.01
AV RE CTSU 50 0.678 0.03
JEThEERE ELC 50 1.016 0.05
Security SCE9 100 218.100 21.81
IR IR CRC 100 0.521 0.05
DOC 100 0.358 0.04
System CAC 50 0.909 0.05
DMA DMAC 100 5.180 0.52
DTC 100 3.792 0.38

Note 1. The values are guaranteed by design.

Note 2. LDO and Leak are internal voltage regulator’s current and MCU’s leakage current.
It is selected according to the temperature of Ta.

Note 3. A(Tj-Ta) = 20 °C is considered to measure the current.

Note 4. To determine the current consumption per channel, group or unit, divide Current [mA] by the number of channels, groups or units.

Table 2.13 shows the outline of operation for each unit.

1 BEBRIITHRIE

7E2.L DO Leak 2 A EF 2 [E 35 AV BB SARAIMCUBY IR BB o
RIETaR R EEE,

JE3ME BT EEAT-Ta)=20°Co

FAERES MBS, APITHBTERE, BEERMmARRLLEE

R2VBETRTENBTHRIERE,

. HRBETHHRE,

Table 2.13 Outline of operation for each unit (1 of 2)
Peripheral Outline of operation
GPT Operating modes is set to saw-wave PWM mode.
GPT is operating with PCLKD.
POEG Only clear module stop bit.
AGT AGT is operating with PCLKB.
RTC RTC is operating with LOCO.

Table 2.13 ST RTAFEHE 249381 1)
Peripheral RERLE
GPT BRERIEE R BEEPWMIER,
GPT{ERPCLKDIZ T,
POEG RERIERE (L,
AGT AGTfEFPCLKBIE T
RTC RTC5LOCO—#EiB T,
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Table 2.13 Outline of operation for each unit (2 of 2)

RA4M3 Datasheet
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Table 213 S EFTHIZEERE Q1HPH21)

Peripheral Outline of operation
WDT WDT is operating with PCLKB.
IWDT IWDT is operating with IWDTCLK.
USBFS Transfer types is set to bulk transfer.
USBFS is operating using Full-speed transfer (12 Mbps).
SCI SCl is transmitting data in clock synchronous mode.
Inc Communication format is set to 12C-bus format.

IIC is transmitting data in master mode.

CAN CAN is transmitting and receiving data in self-test mode 1.

SPI SPI mode is set to SPI operation (4-wire method).
SPI master/slave mode is set to master mode.
SPl is transmitting 8-bit width data.

QSPI QSPI is issuing Fast Read Quad I/O Instruction.

Peripheral REHE

WDT WDTERPCLKBIE T,

IWDT IWDTEBIWDTCLKIE T,

USBFS RREEIGE A EE .
USBFSfEA£RZHi(12Mbps)iE T,

ScCl SCHERT #EIF B R TR iR,

Inc BEEIGEARCRLEE.
ICTEENER TR IR,

CAN CANTE BT 1 P& XA IE IR,

SPI SPIHETIE B AISPHRIE (4% F57E) -

SPIEMIBERNIRE N EE,
SPIETE & 4811 55 E B ¥R

SSIE Communication mode is set to Master.
System word length is set to 32 bits.

Data word length is set to 20 bits.

SSIE is transmitting data using 12S format.

SDHI Transfer bus mode is set to 4-bit wide bus mode.
SDHI is issuing CMD24 (single-block write).

ADC12 Resolution is set to 12-bit accuracy.
Data registers is set to A/D-converted value addition mode.
ADC12 is converting the analog input in continuous scan mode.

QSPI QSPIIETE & HIRIFIZENULZIOE S
SSIE BEEIRENE,
AAEFKIREN32L
BIBFKIGE 201,
SSIEfE RS R Z ia IR,
SDHI EHAERNIEENIMIRT S &R,
SDHIEETE A fRCMD24 (B3REN) o
ADC12 PYEIGERN120MEE,

RS FRIRBENADFIRENEET,
ADC127EE £ BRI TR HIE I,

DAC12 DAC12 is outputting the conversion result while updating the value of data register.
TSN TSN is operating.

CTSU CTSU is operating in self-capacitance single scan mode.

ELC Only clear module stop bit.

SCE9 SCES9 is executing built-in self test.

CRC CRC is generating CRC code using 32-bit CRC32-C polynomial.

DOC DOC is operating in data addition mode.

CAC Measurement target clocks is set to PCLKB.

Measurement reference clocks is set to PCLKB.
CAC is measuring the clock frequency accuracy.

DMAC Bit length of transfer data is set to 32 bits.
Transfer mode is set to block transfer mode.
DMAC is transferring data from SRAMO to SRAMO.

DTC Bit length of transfer data is set to 32 bits.
Transfer mode is set to block transfer mode.
DTC is transferring data from SRAMO to SRAMO.

FREINRE AR EEER.
DMACIETE #5438 MSRAMOTE 581 ZISRAMO,

DAC12 DAC1 27E B EUE S 17 BRI H FIRE R,

TSN TSNIETEIETT.

CTSU CTSUfE B BB R R IFHEIE R FiB1T.

ELC RIBRRERIZ LE (L,

SCE9 SCEOIEEHITHE B,

CRC CRCfER321ICRC32-CE M 4 AR CRCHS,

DOC DOCTEHIBF B TIE1To

CAC ME B AR 118 B J9PCLKB,
MESEETFIEENPCLKB, CACETENEAT ¢

DMAC EIEEIBAIKIZ E H321,

22.7.2 Example of T; calculation

Assumption :
e Package 144-pin LQFP : 6ja=33.0 °C/W
e Ta=100°C
® Jcocmax =70 mA
e VCC=3.5V(VCC=AVCC=VCC _USB)
o Iog=1mA, Vog=VCC-0.5V, 12 Outputs
o Iop =20 mA, Vor, =1.0V, 8 Outputs
o [or=1mA, VoL =0.5V, 12 Outputs

DTC R EIENIKIRE 321,
FEREIRE NIREIET,
DTCIEFE S EUHE MSRAMOTE HIEISRAMO,
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Assumption :

e Package 144-pin LQFP : 6ja=33.0 °C/W

e Ta=100°C
@ICCRAE=70mA

e VCC=3.5V (VCC=AVCC=VCC_USB)
@I0H=1mA, VOH=VCC 0.5V, 12Nt
@I0L=20mA, VOL=1.0V, 8/ Hith
@I0L=1mA, VOL=05V, 12E&HIH
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e C;, =8 pF, 32 pins, Input frequency = 10 MHz
® Cjpad = 30 pF, 32 pins, Output frequency = 10 MHz

Leakage current of IO =X (VoL % IgL) / Voltage + Z ((VCC - Vop) x lon) / Voltage

=(20mAx1V)x8/35V+(1mAx0.5V)x12/3.5V +((VCC - (VCC-0.5V)) x 1 mA) x 12/3.5V

=45.7mA+1.71mA +1.71 mA
=49.1 mA

Dynamic current of IO =X 10 (Cj, + Cjpaq) * 10 switching frequency x Voltage
= ((8 pF x 32) x 10 MHz + (30 pF x 32) x 10 MHz) x 3.5V
=42.6 mA

Total power consumption = Voltage x (Leakage current + Dynamic current)
=(70mA x3.5V)+ (49.1 mA +42.6 mA) x 3.5V
=566 mW (0.566 W)

Tj = Ta + Bja x Total power consumption
=100 °C + 33.0 °C/W x 0.566W
=118.7 °C

2.3 AC Characteristics

2.3.1 Frequency

RA4M3 Datasheet

2. BREE

@Cin=8pF, 3250, BWAIZE=10MHz
@CHE=30pF, 325(0), mHMZETR=10MHz

I08Y R M=% (VOL*IOL) BB E+Z((VCCVOH)xIOH) BB [ &

=(20mAx1V)x8/35V+(1mAx0.5V)x12/3.5V +((VCC - (VCC-0.5V)) x 1 mA) x 12/3.5V

=45.7mA+1.71mA+1.71 mA

=49.1 mA

ORI B EITR =510(Cin+Cload) *xIOFF X x BB E
= ((8 pF x 32) x 10 MHz + (30 pF x 32) x 10 MHz) x 3.5 V/
=42.6 mA

BINFE =B Ex(REBR+IEBRTR)

= (70 mA x 3.5 V) + (49.1 mA + 42.6 mA) x 3.5V
= 566 mW (0.566 W)

Tj =Ta+BjaxZIN¥E
=100 °C + 33.0 °C/W x 0.566W
=118.7 °C

23  R%E

2.3.1 Frequency

Table 2.14  EEFERATHBITIAEE
Parameter Symbol | Min Typ Max Unit
BT RYBIPH(ICLK) f — — 100 MHz
IMEAEIRBTHR(PCLKA) — — 100
JMEIELRBY B (PCLKB) — — 50
JMEIERBY R (PCLKC) _2 — 50
JMEAEIRET R (PCLKD) — — 100
IR77 % 1 BY $0 (FCLK) iy — 50
FVIEXNEHITRIZIIRMRE, FCLKBAUE D AMHZBISAZEIEIT.
2 fEAADCI2BY, PCLKCEREEMMZE D A1MHzZ,
Table 2.15  {BFERA THBITIAEE
Parameter Symbol | Min Typ Max Unit
B RYBIPH(ICLK) f — — 1 MHz

MR AT R (PCLKA)
SMEARIRBS B (PCLKB)
SMNEIHRIRETEH(PCLKC)*2
SMR AR IR B3 (PCLKD)

AfFEREE OB B (FCLK)*1

Table 2.14 Operation frequency value in high-speed mode
Parameter Symbol | Min Typ Max Unit
Operation frequency System clock (ICLK) f — — 100 MHz
Peripheral module clock (PCLKA) — — 100
Peripheral module clock (PCLKB) — — 50
Peripheral module clock (PCLKC) — — 50
Peripheral module clock (PCLKD) — — 100
Flash interface clock (FCLK) 1 — 50
Note 1. FCLK must run at a frequency of at least 4 MHz when programming or erasing the flash memory.
Note 2. When the ADC12 is used, the PCLKC frequency must be at least 1 MHz.
Table 2.15 Operation frequency value in low-speed mode
Parameter Symbol | Min Typ Max Unit
Operation frequency System clock (ICLK) f — — 1 MHz
Peripheral module clock (PCLKA) — — 1
Peripheral module clock (PCLKB) — — 1
Peripheral module clock (PCLKC) "2 —2 — 1
Peripheral module clock (PCLKD) — — 1
Flash interface clock (FCLK)"! — — 1
Note 1. Programming or erasing the flash memory is disabled in low-speed mode.
Note 2. When the ADC12 is used, the PCLKC frequency must be set to at least 1 MHz.
R01DS0368EJ0120 Rev.1.20 RENESAS Page 32 of 92
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Table 2.16 Operation frequency value in Subosc-speed mode
Parameter Symbol | Min Typ Max Unit
Operation frequency System clock (ICLK) f 294 — 36.1 kHz
Peripheral module clock (PCLKA) — — 36.1
Peripheral module clock (PCLKB) — — 36.1
Peripheral module clock (PCLKC) "2 — — 36.1
Peripheral module clock (PCLKD) — — 36.1
Flash interface clock (FCLK)"! 294 — 36.1
Note 1. Programming or erasing the flash memory is disabled in Subosc-speed mode.
Note 2. The ADC12 cannot be used.
23.2 Clock Timing
Table 2.17 Clock timing except for sub-clock oscillator (1 of 2)
Parameter Symbol Min Typ Max Unit | Test conditions
EXTAL external clock input cycle time tExeye 41.66 — — ns Figure 2.7
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 fmAIN 8 — 24 MHz | —
Main clock oscillation stabilization wait time (crystal)™ tmaNoscwT | — — - ms | Figure 2.8
LOCO clock oscillation frequency fLoco 29.4912|32.768 | 36.0448 | kHz | —
LOCO clock oscillation stabilization wait time tLocowT — — 60.4 pus | Figure 2.9
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 oscillation Without FLL fuoco1s 15.78 16 16.22 MHz | -20 < Ta < 105°C
frequency fioco1s 17.75 18 18.25
fioco20 19.72 |20 20.28
fuoco1e 15.71 16 16.29 —-40<Ta<-20°C
fioco1s 17.68 18 18.32
fHocoz20 19.64 |20 20.36
With FLL fuoco1s 15.960 |16 16.040 —-40<Ta<105°C
Sub-clock frequency accuracy
fHoco1s 17.955 |18 18.045 is +50 ppm.
fHocoz0 19.950 |20 20.050
HOCO clock oscillation stabilization wait time 2 tHocowt | — — 64.7 s | —
HOCO period jitter — — 185 — ps |—
FLL stabilization wait time tFLLwT — — 1.8 ms |[—
PLL clock frequency fpLL 100 — 200 MHz | —
PLL2 clock frequency fPLL2 120 — 240 MHz | —
PLL/PLL2 clock oscillation stabilization wait time tPLLwT — — 174.9 us Figure 2.10
R01DS0368EJ0120 Rev.1.20 RENESAS Page 33 of 92
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Table 216  Subosc-speedifz{ FHUEITIRE®E
Parameter Symbol |Min Typ Max Unit
TITHER RFBIHP(ICLK) f 294 — 36.1 kHz
SMSGIEERET S (PCLKA) — — 36.1
SMS IR BT (PCLKB) — — 36.1
SRR BT $H (PCLKC)*2 — — 36.1
IMZARRET B (PCLKD) — — 36.1
INTFHE OB R (FCLK)*1 294 — 36.1
AE17ESuboscRERI T, RIZHIERNFRER,
A2 REEBAADCT 2,
232 HEEF
Table 2.17  BREIBISPIRFHBIZIMVBISHESF (29 HEI1H)
Parameter Symbol Min Typ Max Unit | MK & 14
EXTALZMEBET $iai N\ B HA B &) texeyc 4166 |— — ns | Figure 2.7
EXTALIMEBES HPEIN = Bk B8 texH 15.83 |— — ns
EXTALYMERES S N AR 52 B tex 15.83 | — — ns
EXTALSMEBEY $h L FBY (8] texr — — 5.0 ns
EXTALZMEBES $ T PBYjE] texs — — 5.0 ns
F A PiRH R IR fmAIN 8 — 24 MHz | —
FEHPIRHIRES B (RE) +1 tmAINOSCWT | — — " ms | Figure 2.8
LOCOBY i % 5l fLoco 29.4912 | 32.768 | 36.0448 | kHz | —
LOCOBY #h#f& 5% 58 B 5 A&l tLocowT — — 60.4 us | Figure 2.9
ILOCOBY #hifR 7 M= fiLoco 13.5 15 16.5 kHz | —
MOCORY §h¥RS% SR Fumoco 6.8 8 9.2 MHz | —
MOCOB #hifR %12 & F 1A 8] tmocowt | — — 15.0 us | —
HOCORT#MRSH B IR H TR Without FLL fuoco1s 15.78 |16 16.22 |MHz|-20<Ta<105°C
fioco1s 17.75 |18 18.25
fHoco20 19.72 |20 20.28
fioco1s 15.71 |16 16.29 -40 < Ta<-20°C
fuocots | 17.68 |18 18.32
fHoco20 19.64 20 20.36
With FLL fHoco1e 15.960 |16 16.040 40=Tas105°CE! B ShsR NS
R +50ppmo
fhocots | 17.955 |18 18.045
fHoco20 19.950 |20 20.050
HOCORY $4fx 5% 12 E F 15 Y &)+ 2 thocowt | — — 64.7 pus | —
HOCOA A% h — — 85 |— ps |—
FLLAS E F1F0TIE] trLLWT — — 1.8 ms |—
PRI AT EhSR R foLL 100 — 200 MHz | —
PLL2BY $hfizR foLL2 120 — 240 MHz | —
PLLPLL2BY BhiR5% 18 B S RFAY(a] tpLLwT — — 174.9 |ps |Figure 2.10
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Table 2.17 Clock timing except for sub-clock oscillator (2 of 2)
Parameter Symbol Min Typ Max Unit | Test conditions
PLL/PLL2 period jitter feLL, fPLL2 2 120MHz | — — 100 |— ps |—
fpLL, fPLL2 < 120MHz | — — 120 |— ps |—
PLL/PLL2 long term jitter — — +300 |— ps | Term: 1us, 10us

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
itis 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 (fyoco) reaches the range for guaranteed
operation.

Table 2.18 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 tsusoscwT — |— _" s Figure 2.11

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.

RA4M3 Datasheet
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Table 217  BREIBI$hHRS% 23 50 B9BT B FF (20f2)
Parameter Symbol Min Typ Max Unit | MK &4
PLLPLL2/EEAEL 5 foLL, fpLL2 = 120MHz | — — +100 |— ps | —
foLL, foLL < 120MHz | — — +120 |— ps | —
PLLPLL2 & EA$ 5 — — #300 |— ps | Term: 1ys, 10us

tchc
txH L txL
EXTAL external clock input [ vce x 0.5
txr txt
Figure 2.7 EXTAL external clock input timing
MOSCCR.MOSTP \
Main clock oscillator output W—\-‘,
tmaiNoscwT
Main clock N
Figure 2.8 Main clock oscillation start timing
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ALIRBEFHMIRHEN, BRRZEFERRIUIR TG, HRERFENEFNIRHIRENE, BMOSCWTCRFEFRIRENFFRATH
FENE, EHMOSCCRMOSTPIRNIRE LB ERHIRIEE, REXNOSCSFMOSCSFIRS LIMIAE N1, AEFFIAEAENHHIRZR.

F2.XEME RSB REIHOCOIRH SN (FHOCO)E BIRIE TIEEE R AT 8.

Table 2.18 RIS EhiR%HIZAVET BT F
Parameter Symbol Min | Typ Max | Unit | Wit &4
Sub-clock frequency fsus — | 32.768 — |kHz |—
BB PR SH IR B S RFAY(a] tsuBosCwWT - |—= g I Figure 2.11

A1RBRINHIR SR, BEAIRHEFERHITIRS TG, FREREANEFRIRHIZEN B, BeASOSCCRSOSTPURIRE LUAThEIRY

HigfFlE, REERMNMRHRENBIEHBEEBRERA FRERRINIRSSR. BNEAKETERENE,

EXTALSMEBESERERIN

txH

[ vcc x 05

Figure 2.7 EXTALIMERES $his NS F
MOSCCR.MOSTP _\
SRR m
tmaiINosCwT N
Figure 2.8 B IRH A IGESF
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LOCOCR.LCSTP 3

On-chip oscillator output

LOCO clock

\

T\ J NSNS S

tLocowt

I A WAV
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LOCOCR.LCSTP !

R EiRH SR

MBS §

\

[T\ J NSNS S

tLocowt

I WAV

Figure 2.9 LOCOR$hiRHF 45t ¢
PLLCR.PLLSTP s
PLL2CR.PLL2STP « «
PLLPLL2EBER I mﬂm
teLwt
OSCSF.PLLSF
OSCSF.PLL2SF <« S
PLL/PLL2 clock
Figure 210  PLLPLL2B3$hiRHFFIAETF
SOSCCR.SOSTP \
BIBT SR B W J_\_/_
P tsusoscwt -
Sub-clock A ']l—\_/_
Figure 2.11  BIBR#RFAKREF
2.3.3 E=L:N]]
Table 2.19  EE&Mial(10f2)
Parameter HERIMEREE |Max |BTEMLEG
RESBK H 3= Power-on treswp |07 |— |— ms | Figure 2.12
REREFFINERR tRESWD 0.6 |— — ms Figure2.13
REFINE, SuboscREET tResws |03 |— |— ms
FREHfM tRESW 200 | — — us
RESEH 5 BYERFAY (8] treswt |— [37.3|41.2 |us |Figure 2.12

Figure 2.9 LOCO clock oscillation start timing
PLLCR.PLLSTP \
PLL2CR.PLL2STP \ « "
PLL/PLL2 circuit output m ﬂ m
trLLwT
OSCSF.PLLSF
OSCSF.PLL2SF e «
PLL/PLL2 clock
Figure 2.10  PLL/PLL2 clock oscillation start timing
SOSCCR.SOSTP \
4 )
Sub-clock oscillator output W—\-‘, m N
tsusoscwt
< >
Sub-clock ]l_\_/_
2 55
Figure 2.11 Sub-clock oscillation start timing
233 Reset Timing
Table 2.19 Reset timing (1 of 2)
Parameter Symbol | Min | Typ | Max | Unit | Test conditions
RES pulse width Power-on trReswp |0.7 |[— |[— ms | Figure 2.12
Deep Software Standby mode tReswp |06 |[— |[— ms | Figure 2.13
Software Standby mode, Subosc-speed trResws 0.3 |— |— ms
mode
All other tResw 200 |— |[— us
Wait time after RES cancellation trReswt |— |37.3|41.2 |us |Figure 2.12
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Table 2.19 Reset timing (2 of 2)
Parameter Symbol | Min | Typ | Max | Unit | Test conditions
Wait time after internal reset cancellation tResw2 |— [324 [397.7 |us |—
(IWDT reset, WDT reset, software reset, SRAM parity error reset, SRAM ECC error
reset, bus master MPU error reset, TrustZone error reset, Cache parity error reset)
£5 £5
VCC 1 VCCmin
£5
RES 1
) tRESWP > (
Internal reset signal
(low is valid) « «
tRESWT

Figure 2.12  RES pin input timing under the condition that VCC exceeds VpgRr voltage threshold
treswp, trResws, tREsw
_SS—
RES 7—
Internal reset signal
(low is valid) \
tRESWT
Figure 2.13  Reset input timing
234 Wakeup Timing
Table 2.20 Timing of recovery from low power modes (1 of 2)
Parameter Symbol |Min |Typ |Max | Unit | Test conditions
Recovery time from | Crystal resonator System clock source is tsgyme 13 |— |21 |24 |ms |Figure 2.14
Software Standby connected to main clock | main clock oscillator 2 The division ratio of all
mode”? oscillator oscillators is 1.
System clock source is tsgypc ¥ |— |22 |26 |ms
PLL with main clock
oscillator
External clock input to System clock source is tseyex 13 |— |45 125 |pus
main clock oscillator main clock oscillator™
System clock source is tsgype 13 |— | 170 |255 |us
PLL with main clock
oscillator
System clock source is sub-clock oscillator™® *11 tsgysc 3 |— (0.7 |08 |ms
System clock source is LOCO™7 "1 tsgyLo ' |— |07 |09 [ms
System clock source is HOCO clock oscillator™® tseyHo 13 |— |55 | 130 |us
System clock source is PLL with HOCO™ tsgypy 13 |— | 175 |265 |ps
System clock source is MOCO clock oscillator 10 tseymo 13 |— |35 |65 |us
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Table 219  EEME (222)
Parameter HER/MERRE |Max |BTliREs
ABEMEUEENEFETE IWDTEfL. WDTEL. REE(. SRAMFT BRI tResw2 | — [324 |397.7|ps |—
IREI. SRAMECCHIZREN. SL&TIEMPUEIRENL. TrustZonetfiREI. &F
F BRI IREND)
VCC 1 VC(,ZJmin ”
RES —l 7
) t
MBELES (R RES —
BIEE%) ,, «
tRESWT
Figure 212  VCCi8id VPOREBEE{ES 4+ THIRESS|HMGNBL F
treswb, trResws, trResw
RES 7
AFBELES (K
BEFR) \
trRESWT
Figure 213 E{I#MAREF
2.3.4 N8 B2 B (8]
Table 220  MEINEER LS RETE (29PE11)
Parameter Symbol |Min|Typ |Max BT R
RS B a] A EERIINMIRRRN | AANHRNER R tsgyme 13| — |21 |24 |ms |Figure 2.14
REFMEL EYENER HaEr2 Fj);ﬁ?)ﬁ?%%%ﬂ’ﬂﬁﬁtb
‘10
RAEER t 3| — |22 (26 |ms
5 T Y IR % 28 EOP Sevpe
LL*3
F B EIRSH 2R A9 ISR AR RN R HR tsgvex 13 |— |45 |125 |us
ENEZEEDN Shasd
REER t. 13 | — |170 [255 |us
5 T Y IR H 22 E0P SEYPE
LL*5
ABT RN R A RS 2846411 tsgysc 13 |— |07 [0.8 [ms
RYEE $FI9L0CO+7+11 tsgyio 3 |— |07 |09 |ms
RGBT EE AHOCORY $hifR 5% 28+8 tsgyno 13| — |55 [130 |us
R SRR HHHOCO9MIPLL tsgypr 13 |— | 175 |265 |ps
AFBT R AMOCORT #1iR5% 2810 tseymo 13| — |35 |65 |us
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Table 2.20  MEINEER RS RIETE (29 Pr921)
Parameter Symbol |Min|Typ |Max P
=E:NIEIN DPSBYCR.DEEPCUT[1] = 0 and tbsBY — 10.38 [0.54 |ms |Figure 2.15
%gljgﬁ?ﬂftﬁ#Tﬂ DPSWCR.WTSTS[5:0] = 0x0E
> DPSBYCR.DEEPCUT[1] = 1 and tossy  |— |0.55 |0.73 [ms
DPSWCR.WTSTS[5:0] = 0x19
EUHRERERNER G EE6E toseywt |56 |— |57 |toye
1% 8 B8] MK AR NEERELR tsnz — |352|70"12|pus |Figure 2.16
BEEENIER T HOCO (20 MHz)
FEER ————
RARPHREAISERE tsnz — | 11"12 | 14"12 | ps
MOCO (8 MHz)

Table 2.20 Timing of recovery from low power modes (2 of 2)
Parameter Symbol |Min|Typ |[Max |Unit | Test conditions
Recovery time from | DPSBYCR.DEEPCUTI[1] = 0 and tpsey — 10.38 |0.54 |ms |Figure 2.15
Deep Software DPSWCR.WTSTSI[5:0] = Ox0E
Standby mode
DPSBYCR.DEEPCUT[1] = 1 and tpsy — 1055 |0.73 | ms
DPSWCR.WTSTSI[5:0] = 0x19
Wait time after cancellation of Deep Software Standby mode tosgywt |56 |— 57 teye
Recovery time from | High-speed mode when system clock source is tsnz — [35"2|70"2| us |Figure 2.16
Software Standby HOCO (20 MHz)
mode to Snooze - . N .
mode High-speed mode when system clock source is tsnz — (112 14"2| us
MOCO (8 MHz)
Note 1. The recovery time is determined by the system clock source. When multiple oscillators are active, the recovery time can be

Note 2.

Note 3.

Note 4.

Note 5.

Note 6.
Note 7.
Note 8.
Note 9.
Note 10.
Note 11.
Note 12.

determined with the following equation:

Total recovery time = recovery time for an oscillator as the system clock source + the longest tSBYOSCWT in the active oscillators -
tSBYOSCWT for the system clock + 2 LOCO cycles (when LOCO is operating) + 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 0x05) and the
greatest value of the internal clock division setting is 1.

When the frequency of PLL is 200 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 0x05) and the greatest
value of the internal clock division setting is 4.

When the frequency of the external clock is 24 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 0x00) and
the greatest value of the internal clock division setting is 1.

When the frequency of PLL is 200 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 0x00) and the greatest
value of the internal clock division setting is 4.

The Sub-clock oscillator frequency is 32.768 KHz and the greatest value of the internal clock division setting is 1.

The LOCO frequency is 32.768 KHz and the greatest value of the internal clock division setting is 1.

The HOCO frequency is 20 MHz and the greatest value of the internal clock division setting is 1.

The PLL frequency is 200 MHz and the greatest value of the internal clock division setting is 4.

The MOCO frequency is 8 MHz and the greatest value of the internal clock division setting is 1.

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: 16 ys (typical), 48 ps
(maximum).

A1IREBR AR PRRE, HZMRHBLTENRSH, MENBTLLETLUTARXHE: SMENE=—MEHREN R HR
B2 Y B+ RGBS Fh B BUIR A 28 P RV R K tSBYOSCWTESBYOSCWT+2MLOCO/EHA (HLOCOEFEIETT) +SubosclEFEHR%H EMSTPCO=0 (CA

CIRIRIZLE) )

A2 HBIRMERN24MHz (ERIRHBEFFITFIFFRE (MOSCWTCR) RENOx05) BRER#HDMIRENSKEN1,
FE3.HPLLAYSRZE N200MHz (R HRH B EFITHZFFEE (MOSCWTCR) &REW0x05) BEREEIHIIMIRBRIR KB4,
A4S HIRE N 24MHz (ERRHBFFEHFIFFE (MOSCWTCR) REHO0x00) BERERR #D MR BENRAEN18Y,
FES.ZPLLAYSRZE N200MHz (R #RH B EFITHFFEE (MOSCWTCR) REN0x00) BEREEIHIMIRBRIR KB4,
6.8 HRH B INZE 32.768KHz, N HISMIRBENRREN,

7E7.LOCOSMEN32.768KHz, ABEIRI DR BENRAEN,

A8HOCOSMZE A20MHz, HEBIIEHNIIRBERAEN, FIPLLIAERA200MHz, RNEBIHOIMIRE R K

ER4. F10MOCOSMENBMHz, MEETFHDIRIREMNZAEN .

E11.7ESuboscRERT T, BBk HESHLOCOERMHFNBEN TREIR .
7E12. 5 SNZCRRXDREQENAI I E /0BT, FINLFEHEEABRERERTE: 16us (BEME) . 48us (RAE) »

13 RE R E ] LU tSBYOSCWT+tSBYSEQF it H. Ef TR UATEMNEMAERME. WFn, MABKHDMIREPEFERKRE,

DB B jE) S R MAX

Note 13. The recovery time can be calcurated with the equation of tSBYOSCWT + tSBYSEQ. And they can be determined with the fol-lowing
value and equation. For n, the greatest value is selected from among the internal clock division settings.
Wakeup time | TYP MAX Unit
tSBYOSCWT tSBYSEQ tSBYOSCWT tSBYSEQ
tSBYMC (MSTS[7:0]*32 + 3) / 35+ 18/ fICLK + 4n / fMAIN (MSTS[7:0]*32 + 14/ 62 + 18 / fICLK + 4n / fMAIN us
0.262 0.236
tSBYPC (MSTS[7:0]*32 + 34)/ |35+ 18/fICLK + 4n/fPLL (MSTS[7:0]*32 + 45)/ |62+ 18/ fICLK + 4n/fPLL us
0.262 0.236
tSBYEX 10 35 + 18/ fICLK + 4n / fEXMAIN | 62 62 + 18 / fICLK + 4n / fEXMAIN | ps
tSBYPE 135 35+ 18/fICLK + 4n / fPLL 192 62 + 18 /fICLK + 4n / fPLL ys
tSBYSC 0 35+ 18 /fICLK + 4n / fSUB 0 62 + 18 /fICLK + 4n / fSUB us
tSBYLO 0 35+18/fICLK +4n/fLOCO |0 62 + 18 /fICLK + 4n / fLOCO | ps
tSBYHO 20 35+18/fICLK + 4n/fHOCO |67 62 + 18/ fICLK + 4n / fHOCO | ps
tSBYPH 140 35+ 18 /fICLK + 4n / fPLL 202 62 + 18/ fICLK + 4n / fPLL us
tSBYMO 0 35+ 18/fICLK + 4n/fMOCO |0 62 + 18/ fICLK + 4n / fMOCO | s
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Unit
tSBYOSCWT tSBYSEQ tSBYOSCWT tSBYSEQ
tSBYMC (MSTS[7:0*32+3)/ |35+ 18/fICLK +4n/fMAIN | (MSTS[7:0]*32+ 14/ |62+ 18/fICLK + 4n/fMAIN | ps
0.262 0.236
tSBYPC (MSTS[7:0]*32 + 34)/ |35+ 18/fICLK+4n/fPLL  |(MSTS[7:0]*32 +45)/ |62+ 18/fICLK+4n/fPLL  |ps
0.262 0.236
tSBYEX 10 35+ 18/ fICLK + 4n / fEXMAIN | 62 62 + 18/ fICLK + 4n / fEXMAIN | ps
tSBYPE 135 35+ 18/fICLK + 4n / fPLL 192 62+18/fICLK +4n/fPLL  |us
tSBYSC 0 35+ 18/fICLK+4n/fSUB |0 62+18/fICLK +4n/fSUB | ps
tSBYLO 0 35+ 18/fICLK + 4n /fLOCO |0 62+ 18/fICLK +4n/fLOCO | ps
tSBYHO 20 35+ 18/ fICLK + 4n / fHOCO | 67 62+ 18/fICLK +4n/fHOCO | ps
tSBYPH 140 35+18/fICLK +4n/fPLL  |202 62+18/fICLK +4n/fPLL  |ps
tSBYMO 0 35+ 18 /fICLK + 4n / fMOCO |0 62+ 18/fICLK +4n/fMOCO | ps
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Software Standby mode cancellation timing
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Deep Software Standby mode cancellation timing

Oscillator

ICLK (except DTC, SRAM)

ICLK (to DTC, SRAM)' PCLK

IRQ
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£
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Software Standby mode

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

Snooze mode

<

Figure 2.16  Recovery timing from Software Standby mode to Snooze mode
235 NMI and IRQ Noise Filter
Table 2.21 NMI and IRQ noise filter
Parameter Symbol Min Typ Max Unit Test conditions
NMI pulse tNMIW 200 — — ns NMI digital filter tpeyc X 2'< 200 ns
width disabled
tpoye % 2 — — tpoyc X 2 > 200 ns
200 — — NMI digital filter tnmick * 3 <200 ns
" enabled
tnmick X 3.5 2 — — tnmick X 3> 200 ns
IRQ pulse tiraw 200 — — ns IRQ digital filter tpeyc X 2 <200 ns
width disabled
togye X 2 — — tpoyc X 2 > 200 ns
200 — — IRQ digital filter tirack X 3 <200 ns
" enabled
tirack X 3.573 — - tirack X 3 > 200 ns
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RERGEFNER
) tbsey
< tosBywt
EERENIEFE
Figure 2.15 ZFERGFNEXBUENEF
Oscillator | | ﬂ | | | | | |
ICLK (except DTC, SRAM) | | ﬂ
ICLK (to DTC, SRAM)" PCLK | | ﬂ
IRQ
) WEEEDR st
X tsnz |
JE1.5SNZCRSNZDTCENALIRE A 18T, ICLKIRHLADTCHISRAM,
Figure 2.16 MIREGFNEX TR BEXHNRERTE
2.35 NMIFIIRQME S S 5 28
Table 2.21 NMIFIIRQMIE = 5 K 8%
Parameter Symbol Min Typ Max Unit Mt 5= 1
NMIBK H tNMIw 200 — — ns NMIERF TS5 28 tpoyc X 2 <200 ns
RE 2R
tpoye x 21 — — tpoyc X 2 > 200 ns
200 — — EFENMI?&??E tnmick X 3 <200 ns
tNmICK X 3572 — — tnmick * 3 > 200 ns
IRQFk A tirRQw 200 — — ns IRQ¥FIS K 2% tpeye X 2 <200 ns
RE 2H
tpeye X 21 - - tpeyc X 2> 200 ns
200 —_ — E?;IRQ%&?JE tirack X 3 <200 ns
tirack X 3573 - — tirack X 3 > 200 ns
R01DS0368EJ0120 Rev.1.20 RENESANS %3970, #92I

Dec 2, 2020




RA4M3 Datasheet

2. Electrical Characteristics

RA4M3 Datasheet 2. BEHEH

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. tpcyc indicates the PCLKB cycle.

Note 2. tywmick indicates the cycle of the NMI digital filter sampling clock.

Note 3. tirqck indicates the cycle of the IRQi digital filter sampling clock.

Note: HHRHIEN T&Z200ns,

Note:  WIRBIEFIRYIR, ML ITIRIERIANESERE R,

7 1.tPcycRRPCLKBEHR,

JE2INMICK R RNMIZL F ISR 28 KA B A #, 7E3.tIRQCKFRRIRQIEK
FISR AR K A HR.

tNmiw

tNmiw

Figure 2.17  NMI interrupt input timing
- M
tiraw
Figure 2.18  IRQ interrupt input timing

2.3.6 I/O Ports, POEG, GPT, AGT, and ADC12 Trigger Timing

Table 2.22 1/0 ports, POEG, GPT, AGT, and ADC12 trigger timing
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.

Figure 217  NMIFBfig B
- —H
tiraw
Figure 218  IRQFhUERFIANBIF

2.3.6 I0i®[O. POEG. GPT. AGTHAADC12ft%BtfF

Table 2.22 I0i% . POEG. GPT. AGT#IADC12fit Rk B3fF
GPT32 Conditions:

Parameter Symbol Min Max | Unit Test conditions
I/0 ports Input data pulse width tPrRW 1.5 — tpeyc Figure 2.19
POEG POEG input trigger pulse width tpoEW 3 — tpeyc Figure 2.20
GPT Input capture pulse width Single edge teTicw 15 — tPDcyc Figure 2.21
Dual edge 2.5 —
GTIOCXY output skew Middle drive buffer | tgmgk”™ — 4 ns Figure 2.22
(x=0to3,Y=AorB) - -
High drive buffer — 4
GTIOCXY output skew Middle drive buffer — 4
(x=4to7,Y=AorB) - )
High drive buffer — 4
GTIOCXY output skew Middle drive buffer — 6
(x=0to7,Y=AorB) K .
High drive buffer — 6
OPS output skew teTosk — 5 ns Figure 2.23
GTOUUP, GTOULO, GTOVUP,
GTOVLO, GTOWUP, GTOWLO
AGT AGTIO, AGTEE input cycle tacyc 2 100 — ns Figure 2.24
AGTIO, AGTEE input high width, low width tackwH, tackwL 40 — ns
AGTIO, AGTO, AGTOA, AGTOB output cycle tacyc2 625 |— ns
ADC12 ADC12 trigger input pulse width tTRGW 1.5 — tpeye Figure 2.25

EPmMNPFSE 7280V im QIR RE U FiEFE R IRt o
AGT Conditions:
TEPmMNPFSE 7728 11k O IR 5hAE /1 i Pk iE P a IR sh iRl
Parameter Symbol Min |Max |Unit M5 1
1/0 ports WANBURBOA R E tPrRW 1.5 —_— tPcyc Figure 2.19
POEG POEGHI N fib R Bk h 3 FE tpoEW 3 —  |tpeye Figure 2.20
GPT WNTEIRRORTEE g8 teTiIcW 1.5 — tPDeyc Figure 2.21
7] 25 —
GTIOCxYHIHRE (x= Fhia) IR Bh4E A% toTisk ! — 4 ns Figure 2.22
0FI3, Y=ASB) —
ESERSIE Pt — 4
GTIOCxYHIH R (x= B IR BN 4R s — 4
4%|7, Y=AZLB) ——
GTIOCxYHIH RS (x= Fhial IR Bh 4% i B% — 6
0%l7, Y=AZB) —
FSEEGE -yl — 6
opPshittiRE taTosk — 5 ns Figure 2.23
GTOUUP, GTOULO, GTOVUP,
GTOVLO, GTOWUP, GTOWLO
AGT AGTIO. AGTEESINEHE tacyc2 100 [— |ns Figure 2.24
AGTIO. AGTEEMIANG . 1KZE tackwh, tackwL 40 —_ ns
AGTIO. AGTO. AGTOA. AGTOBSitH BEA tacyc2 625 |— |ns
ADC12 ADC1 2 R N BKOHEE B trRGW 15 |—  |tpeye Figure 2.25

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

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

Note 2. Constraints on input cycle:
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Note:  tpcyc: PCLKB cycle, tppeyc: PCLKD cycle.
A1 ERERRIRENERION, HREER, NRFEIRDBMIORSER, NWEERIEET,
A2 N B ERRI PR -
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When not switching the source clock: tpeye * 2 < tacyc should be satisfied.
When switching the source clock: tpeyc * 6 < tacyc should be satisfied.

RA4M3 Datasheet

2. BREE

THRATERBY . tPcycx2<tACYCRZ#H 8o
PR TRETERAT . tPcycx6<tACYCRLF B0

Port >d1: jF<
I terw i’
Figure 2.19 /O ports input timing
POEG input trigger >% %
< gl
troEw
Figure 2.20 POEG input trigger timing
Input capture >% jF<
< >
teTicw
Figure 2.21 GPT input capture timing
wo |\ [\ L L
Output delay
>
GPT output
temisk
Figure 2.22  GPT output delay skew
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Port jLF<
I tPrwW "
Figure 219 IOWAMNIFE
POEGHI N fi & % %
™~ gl
troEw
Figure 2.20 POEGHI Nt AT
NTBIE >a1: jF<
Iy >
teTicw
Figure 2.21 GPTHIANEIZRF
PCLKD /—L w \ / \ / \
IR
>
GPT output
teTisk
Figure 2.22 GPTHiHIER{RE
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PCLKD /—L

WA

Output delay

GPT output

\ 4

teTosk

Figure 2.23  GPT output delay skew for OPS
< tacvc
le—— tackwL fe—— tackwH —»
AGTIO, AGTEE Z X
(input) X
< tacvc2
AGTIO, AGTO,
AGTOA, AGTOB
(output) |
Figure 2.24  AGT input/output timing
ADTRGO, Z
ADTRG1
" trrew
Figure 2.25 ADC12 trigger input timing
2.3.7 CAC Timing
Table 2.23 CAC timing
Parameter Symbol | Min Typ Max Unit Test conditions
CAC CACREEF input pulse tpBeyc < teac | tcacRerF | 4.5 X tcac + 3 X tpgeyc | — — ns —
width
tpBeyc > teac | 5 X tcac + 6.5 X tppeyc | — — ns
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o [\ S\ L L
WEIER
>
GPT output
teTosk
Figure 2.23  OPSKIGPTiait iR R E
< tacve >
te—— tackwi le—— tackwH ——>|
AGTIO, AGTEE Z X
(input) \ X
tacycz >
AGTIO, AGTO,
AGTOA, AGTOB
(output) | |
Figure 2.24  AGT input/output timing
ADTRGO,
ADTRG1 v
" trrew i
Figure 2.25 ADC12ft RN
2.3.7 CACHIF
Table 2.23  CACitBS
Parameter Symbol | Min Typ Max Unit et
CAC CACREFHI Nk AEE tPchC < tcacﬂ tcACREF | 4.5 X tcgc + 3 % tPchc — — ns —
tpBeyc > teac ! 5 X toac + 6.5 X tppeye | — — ns
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Note:  tpgeyc: PCLKB cycle.
Note 1. t.ac: CAC count clock source cycle.
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Note:  tppcyc: PCLKB cycle.
JEltcac: CACIHH BT SIREHR,

2.3.8 SCI Timing
Table 2.24 SCI timing (1)
Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register.
Parameter Symbol | Min Max | Unit | Test conditions
SCI | Input clock cycle Asynchronous tscye 4 — | tpeyc | Figure 2.26
Clock synchronous 6 —
Input clock pulse width tsckw | 0.4 0.6 |tscyc
Input clock rise time tsckr — 5 ns
Input clock fall time tsckf — 5 ns
Output clock cycle Asynchronous tseye 6 (other than SCI1, — [ tPeye
SCI2)
8 (SCI1, SCI2)
Clock synchronous 4 —
Output clock pulse width tsckw | 0.4 0.6 |tscyc
Qutput clock rise time tsckr — 5 ns
Output clock fall time tsckf — 5 ns
Transmit data delay Clock synchronous master mode (internal | ttxp — 5 ns | Figure 2.27
clock)
Clock synchronous slave mode (external | trxp — 25 |ns
clock)
Receive data setup time | Clock synchronous master mode (internal | trxs 15 — |ns
clock)
Clock synchronous slave mode (external | trxs 5 — |ns
clock)
Receive data hold time | Clock synchronous tRXH 5 — |ns
Note:  tpcyc: PCLKA cycle.
tsckw tsckr tsckr
< > <«
r \ r
SCKn / \ \
I
« tScyc >
Note: n=0to4,9
Figure 2.26  SCK clock input/output timing
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2.3.8 SCIBY %
Table 2.24  SCIBE (1)
M FEPmMNPFSE 28RV % O IR TNRE S i P IXF S IR shia o
Parameter HERVE BARM |WiREH
SCIHI N B B R Asynchronous tseyc 4 — | tpeyc | Figure 2.26
N#ES 6 —
BN HORTEE tsckw | 0.4 0.6 |tscyc
WMABE_EFETE] tsckr — 5 ns
NBY $h T PEBYE] tsckr — 5 ns
WA E R Asynchronous tseyc 6 (other than SCI1, — | tpeye
SCI2)
8 (SCI1, SCI2)
N#EL 4 —
in B RO E tsckw |0.4 0.6 |tscyc
I By gP_EF BT tsckr — 5 ns
i L BT PP T PR (] tsckf — 5 ns
RREBIEER BEES ER (RERAT &) trxp — 5 ns |Figure 2.27
Bt EhE S MAARTE  (SMEBEY £) trxp — 25 |ns
BB BT EBT ¢ R 4R (RERBT$H) trxs 15 — |ns
B ERE S MATARTE (SMEBET £) trxs 5 — |ns
BUEE RIS AT 8] REREE tRXH 5 — |ns
Note:  tpcyc: PCLKA cycle.
tsckw tsckr tscke
SCKn / \ / \
L I ¥
< tScyc >
Note: n=0to4,9
Figure 2.26  SCKEI§hisi NiiB3 %
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SCKn

trxp

TXDn

RXDn X

SCKn

trxo

TXDn

RXDn X

Note: n=0to4,9 Note: n=0to4,9

Figure 2.27  SCl input/output timing in clock synchronous mode Figure 2.27 HH#HRASIERX FHSCIHNG LEE

Table 2.25  SCl timing (2) Table 2.25  SCIBE (2)

Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register. M TEPmMNPFSE 1728 AV % O IR TNRE 1 i P IEF S IR shia o

Parameter Symbol Min | Max Unit Test conditions Parameter Symbol Min | Max Unit Mt R4
Simple SPI SCK clock cycle output (master) tspeyc 4 65536 treye Figure 2.28 {18 I SPI SCKES#HE R H (FEM) tspeyc 4 65536 treyc Figure 2.28
SCK clock cycle input (slave) 6 65536 SCKETFRE RN  (MA) 6 65536
SCK clock high pulse width tsPCKWH 04 |06 tsPoy SCKBY $hs Bk R R tsPCKWH 04 |06 tsPey
SCK clock low pulse width tSPCKWL 0.4 0.6 tspoyc SCKEYTFHEBK A ZE E tSPCKWL 0.4 0.6 tspoyc
SCK clock rise and fall time tspckr tsPeki | — 5 ns SCKBY§h £ F+H1 T pEETE] tspckr tspekf | — 5 ns
Data input setup time master tsu 15 — ns Figure 2.29 to Figure BB NRILET 8] master tsu 15 — ns E229FE232
slave 5 — ns 232 slave 5 — ns
Data input hold time ty 5 — ns BB RIFETE ty 5 — ns
SS input setup time tLEAD 1 — tsPeyc SSHINRILBTE] tLeAD 1 — tspeyc
SS input hold time tLaG 1 — tspeyc SSHIN R[] tLaG 1 — tspeyc
Data output delay master top — 5 ns IR R master top — 5 ns
slave — 25 ns slave — 25 ns

Data output hold time toH -5 — ns IR L RIFETIE toH -5 — ns
Data rise and fall time tor, tof — 5 ns 3¢ Mnba v NS NI tor, tof — 5 ns
SS input rise and fall time tssiLr tssLf — 5 ns SSHIN L F A0 T FEEY 8] tssLr tssLf — 5 ns
Slave access time tsa — 3 Xtpgyc + 25 |ns Figure 2.32 k77 18] B[] tsa — 3 X tpgyc+25 |ns Figure 2.32
Slave output release time tREL — 3 xtpeyc+25 |ns AL 38 R AR IE) tREL — 3 xtpeyc+25 |ns

Note:  tpcyc: PCLKA cycle. Note:  tpcyc: PCLKA cycle.
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tsPCKWH tspckr tspekr tsPCKWH tspckr tspckf
VoH . VoH
SCKn SCKnEM %
master select EHH
output
tspckwL tspckwL
» tSPcyc o P tSPcyc R
N d = g
tSPCKWH tspPckr tspPckf tSPCKWH tsPckr tspckf
VIH VIH
SCKn SCKn MATLIEF 8
slave select input N
tsPckwL tsPckwL
tSPcyc
A A 1

Von=0.7 x VCC, VoL= 0.3 x VCC, Vih=0.7 x VCC, ViL=0.3 x VCC VOH=0.7xVCC, VOL=0.3xVCC, VIH=0.7xVCC, VIL=0.3xVCC
Note: n=0to4,9 Note: n=0to4,9

Figure 2.28  SCI simple SPI mode clock timing

Figure 2.28  SCIE$SPIHE BT EPESFF

SCKn ZZ 5\_ﬁ \ ﬁ / SCKn Z‘ 3 S /

CKPOL =0 Y CKPOL =0 7 3

output output

SCKn —Sg ‘\_‘ l—\—/ SCKn N ‘\_‘ Z—\—/

CKPOL =1 4 CKPOL =1 4

T /) - — /) -
VAV, VAV,

N
output
tsu tH tsu tH
MISOn MISOn
input { MSBIN p DATA} LSB IN { MSB IN input { MSBIN D DATA} LSB IN { MSB IN
ter, tlzf ey toH ey top t?rv tEf le—y toH ey top
~ p £C i p £C
NV N 27 - N N )7 s
MOSin z MSB OUT DATA LSB OUT IDLE MSB OUT MOSin z MSB OUT DATA LSB OUT IDLE MSB OUT
output b A L « - output b A L « -
)y R

Note: n=0t04,9 Note: n=0to4,9

Figure 2.29  SCI simple SPI mode timing for master when CKPH =1

Figure 2.29  CKPH=1BtEHHISCIiE A SPIHE BT F
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\ S
Vo N/ \

CKPOL =1 7

SCKn / N / Y, /
output \—/ output N
SCKn \ i SCKn N
CKPOL =0 \ Y \ ﬂ_/ \ CKPOL =0 \ Y \ ﬂ_/ \
output N output N
tsu tH tsu tH
MISOn MISOn
toH ton tor, tor toH ton tor, tof
MOSI 5 i f MOSIn 5 i ':
n
output MSB OUT . DATA >< LSB OUT 72_ IDLE ><MSB ouT output MSB OUT . DATA >< LSB OUT 72_ IDLE ><MSB ouT
R R
Note: n=0to4,9 Note: n=0to4,9
Figure 2.30  SCI simple SPI mode timing for master when CKPH = 0 Figure 2.30  CKPH=0BYE#1ASCIi& 2 SPI#E B
_ tm _tm
SSn \ o e SSn \ o E
input L « 7Z \ input L “ 7_7 \
tLeaD id tLac tLeap id tLac

SCKn /- 3 SCKn Z- B
CKPOL =0 y 3y CKPOL =0 N
7 input _

input —

SCKn A SCKn I E—

CKPOL =1 &_ _/—\_‘ /] CKPOL =1 N _/—\_‘ /
input — input —

)

tsa toH top tREL tsa toH top tREL
<> > <> >
'(\)"u'tspgt“ 4‘—% MSB OUT J§< DA{?A >§f LSB OUT fZL MSB IN MSB OUT zAJtS;&n MSB OUT f§< DA:'fA >§f LSB OUT :Zz MSB IN MSB OUT
tsu tH tEr, tor tsu tH t;r, :Df
s 0 e 0 S T (oo o v p—(Comy—Cmn) (o
Note: n=0to4,9 Note: n=0to4,9

Figure 2.31  SCI simple SPI mode timing for slave when CKPH = 1 Figure 2.31  CKPH=1Bt M#1AYSCIi& B2 SPI#E B F
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tro
SSn \ y N
input k « -Z \
tLEAD ” tLaG
< >
SCK 3 / /
CKPOL = 1 # S§ /
input
SCKn \ y—
CKPOL =0 /] \ \
input \—7 N
tsa toH too tREL
1
MISOn LSB OUT ” R
output (Last data) MSB OUT >§r . DATA 7& LSB OUT MSB OUT
tsu tH t;r, :Df
input
Note: n=0to4,9
Figure 2.32  SCI simple SPI mode timing for slave when CKPH =0
Table 2.26 SCI timing (3)
Conditions: Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register.
Parameter Symbol Min Max Unit | Test conditions
Simple IIC SDA input rise time tsr — 1000 ns Figure 2.33
(Standard mode) - -
SDA input fall time tsf — 300 ns
SDA input spike pulse removal time tsp 0 4 X Yiceye ns
Data input setup time tspas 250 — ns
Data input hold time tspAH 0 — ns
SCL, SDA capacitive load Cp! — 400 pF
Simple IIC SDA input rise time tsr — 300 ns Figure 2.33
(Fast mode)
SDA input fall time tsf — 300 ns
SDA input spike pulse removal time tsp 0 4 X Yiceye ns
Data input setup time tspas 100 — ns
Data input hold time tspAH 0 — ns
SCL, SDA capacitive load Cp! — 400 pF
Note:  tjceyc: IIC internal reference clock (IICo) cycle.
Note 1. Cy indicates the total capacity of the bus line.
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to
SS \ r 3
inpzt N (. 'Z \
tLEAD ” tLac
< > —
EEEBL =1 V3 K / /
input
SCKn \ —
CKPOL =0 \ \
input \—7 N
tsa toH too tREL
1
('\J"Jtspi’t” (ﬁg g;g) SB OUT >§( :: DATA I LSB OUT MSB OUT
) (_
tsu tH tor, tof
Note: n=0to4,9
Figure 2.32  CKPH=0B3 MHAYISCIiE 22 SPIHE BT 5
Table 2.26  SCIB¥F (3)
& TEPmMNPFSE 17280915 O IR BH BE /1 il AR % Hp i) IR shii o
Parameter Symbol Min Max Unit | X514
Simple 1IC SDAMAN _EFHETE] tsr — 1000 ns Figure 2.33
(Standard mode) ”n N
SDAIN T PEETE] tst — 300 ns
SDARINRIERK A2 FRBYIE] tsp 0 4 x Yiceye ns
BRI R ILAY (8] tspas 250 — ns
BIRWMARIFETE tspAH 0 — ns
SCL, SDA capacitive load Cp! — 400 pF
Simple 1IC SDAM A _EFHBTE] tsr — 300 ns Figure 2.33
(Fast mode) N
SDAIN T PEETE] tst — 300 ns
SDARINRIERK A FRBYIE] tsp 0 4 x Yiceye ns
IR R ILETE tspas 100 — ns
5 E S TNES SN tspaH 0 — ns
SCL, SDA capacitive load Cp! — 400 pF
Note:  tlCcyc:lICHERES E BT (ICH) B HA,
FA1CORTARELENEEE,
R01DS0368EJ0120 Rev.1.20 RENESANS FAT, #9280

Dec 2, 2020




RA4M3 Datasheet

2. Electrical Characteristics

RA4M3 Datasheet

2. BREE

SDAN

[« tspaH

Test conditions:

tspas

ViH=VCC x 0.7, Vi,=VCC % 0.3
VoL=0.6V, lo. =6 mA

Note: n=0to4,9
Note 1. S, P, and Sr indicate the following conditions:
S: Start condition
P: Stop condition
Sr: Restart condition
Figure 2.33  SCI simple IIC mode timing
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}Srﬂ } }PH
< tspaH tspas
Test conditions:
VIH=VCCx0.7, VIL=VCCx0.3
VOL=0.6V, IOL=6mA
Note: n=0t04,9
E1.S. PRISIRREAT &4
S: FHAFKMHP:
e v
Sr: EREN
Figure 2.33  SCIESBICENF
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RA4M3 Datasheet 2. Electrical Characteristics
2.3.9 SPI Timing
Table 2.27 SPI timing
Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register.
Parameter Symbol Min Max Unit | Test conditions
SPI RSPCK clock cycle Master tsPeyc 2 4096 tpeyc | Figure 2.34
Slave 4 4096
RSPCK clock high Master tSPCKWH (tspeyc — tspckr — tspekf) / | — ns
pulse width 2-3
Slave 0.4 0.6 tspeyc
RSPCK clock low Master tspckwL (tspeyc — tspckr — tspeks) / | — ns
pulse width 2-3
Slave 0.4 0.6 tspeyc
RSPCK clock rise and | Master tspckr tspekf | — 5 ns
fall time
Slave — 1 us
Data input setup time | Master tsu 4 — ns Figure 2.35 to Figure
2.40
Slave 5 —
Data input hold time Master thF 0 — ns
(PCLKA
division ratio
set to 1/2)
Master ty tpeye —
(PCLKA
division ratio
set to a value
other than
1/2)
Slave ty 20 —
SSL setup time Master tLEAD N % tgpeyc - 10™ N * tspeyc + ns
100"
Slave 4 X tpeye — ns
SSL hold time Master tLaG N x tgpeyc - 102 N x tgpeyc + ns
1002
Slave 4 X tpeye — ns
Data output delay Master top1 — 6.3 ns
topz — 6.3
Slave tob — 20
Data output hold time | Master ton 0 — ns
Slave 0 —
Successive Master tto tsPeye *+ 2 % tpeye 8 X tgpeyc +2 | Ns
transmission delay % tpye
Slave 4 % tpeyc
MOSI and MISO rise | Output tor, tDf — 5 ns
and fall time
Input — 1 us
SSL rise and fall time | Output tssiLr tssif — 5 ns
Input — 1 us
Slave access time tsa — 25 ns Figure 2.39 and
Figure 2.40
Slave output release time tREL — 25
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2.3.9 SPIRY
Table 2.27  SPIBIFF
M TEPMNPFSE 1788 V% O IR BhRE A i Pk iF = R chia o
Parameter Symbol Min Max Unit | it & 4
SPI | RSPCKBY#h/E A Master tspeyc 2 4096 tpeye | Figure 2.34
Slave 4 4096
B_S‘PCKHT_T%:FE%O'? Master tsPckwH (tspeyc — tspckr — tspeks) / | — ns
RE 2-3
Slave 0.4 0.6 tsPeyc
RSPCKBY #h{FE Ak Master tspckwL (tspeyc — tspekr — tspeks) / | — ns
HEE 2-3
Slave 0.4 0.6 tspeyc
RSPCKBY & EFHAIT | Master tspckr tspekf | — 5 ns
B {a]
Slave — 1 us
HIRWMARILATE Master tsu 4 — ns E2.35ZE2.40
Slave 5 —
6 IDNESSNE F1F (PCLK |ty 0 — ns
AT SRLL %
BH12)
F1= (PCLKA |ty tp —
LR E e
79125689
f8)
Slave ty 20 —
SSLI& BR8] Master tLEAD N x tgpyc - 10° N X tgpeyc+ [ NS
100"
Slave 4 X tpeyc — ns
SSLER¥FATE] Master tLaG N x tgpey - 1072 N X tgpgyc+ | Ns
10072
Slave 4 x tpeyc — ns
BIBRLER Master top1 — 6.3 ns
topz — 6.3
Slave top — 20
BB L RIFETE Master ton 0 — ns
Slave 0 —
ELERIER Master ttp tspeyc + 2 X tpeyc 8 X tgpgyc +2 | ns
* tpcyc
Slave 4 % tpeyc
MOSIMIMISO LA | Output tor, tof — 5 ns
T BB Ia]
Input — 1 us
SSL_EFHFN T B8] Output tssiLr tssLf —_ 5 ns
Input — 1 us
Mk E8Y E] tsa — 25 ns | E239%0
”n N Figure 2.40
MATL 38 FE R B iE] tREL — 25
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Note:
Note:

tpcyc: PCLKA cycle.
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 1. N is set to an integer from 1 to 8 by the SPCKD register.
Note 2. N is set to an integer from 1 to 8 by the SSLND register.

2. BREE

Note:
Note:

tpeyc: PCLKA cycle.

A 1NHSPCKDE 72318 B 1 BISHIEEH, T2 NHSSLNDF 728
"B RN ISR,

MIERZMEMEFTENEIM, Flm A “ B, URTHARREM. XNFSPHEO, MESANBEIIFEN RIS

tsPCKWH tspckr tspckf tSPCKWH tspckr tspcks
—> —>
VoH VoH VoH . VoH VoH VoH
RSPCKn RSPCKnE 3%
master select VoL 227kl VoL
output
tspckwL tspckwL
tSPcyc R P tSPcyc
tsPCKWH tspckr tspcki tsPCKWH tspckr tspekf
—> —>
ViH ViH ViH ViH ViH ViH
RSPCKn RSPCKn MATLIEE
slave select input Vi WA Vi
tspckwL tspckwL
tSPcyc N tSPcyc N
Von=0.7 x VCC, VoL=0.3 x VCC, Vih= 0.7 x VCC, ViL=0.3 x VCC VOH=0.7xVCC, VOL=0.3xVCC, VIH=0.7xVCC, VIL=0.3xVCC
Note: n=A Note: n=A
Figure 2.34  SPI clock timing Figure 2.34  SPIBY§hBI/F
SPI to SPI tro
SSLn0 to I < - - SSLn0 to I S v I \
SSLn3 >( X SSLn3 >( X
output N £ 1~ VN output s £ 1~ 1~
tLeAD tLac NP tLEAD tLac > e
A ” tsstr, tssir d tsstr, tssir
rpors,  n /N / Rspors, RS /
output ) —— output ) ——
RSPCKn X /—\_‘ \ RSPOKn Y /—\_‘
CPOL =1 CPOL =1 \
output N— 5—/ output N— 5—/
tsu tH tsu tH
MISOn N\ [\ [ MISOn - [
input 1’ DATA(,_/ { LSBIN ) { MSB IN input { MSBIN ) DATA LSB IN { MSB IN
tEr, ttjf |y tor too2 tEr, tEjf toH ey toD2
XV p' {’{’ XYV {’{’ r
MOSIn X msBouT §< DATA LSB OUT >< IDLE ><MSB out MOSin X wmssouT DATA >§ LSB OUT >< IDLE ><MSB out
output X E « output Fm “ -
—N N
too1 tob1
Note: n=A Note: n=A
Figure 2.35  SPI timing for master when CPHA = 0 Figure 2.35 CPHA=0B3E#HAISPIBI
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SPI to SPI to
SSLnO to vE % *r F SSLnO to v % Rva Rva
SSLn3 XT I 7ZF 7ZF SSLn3 XT I 'X' 'X'
output tLeaD id tiac > le output tLeap ” tLac > e
< > < > tsstr, tssif < > < > tsstr, tssf
RSPCKn 7t Y 3 A\ R / RSPCKn T Y ™\ X /
CPOL=0 7 ~ CPOL=0 7 ~
output output
RSPCKn 5& Zl RSPCKn N Zé
CPOL =1 N 7 . / CPOL =1 < 7 ‘ /
output output
tsu thF thr tsu tHF tHF
<€ > [ 1 < > \— [
r p £5 \ S r \ £5 y Yawen
MISOn — MSB IN §—< DATA >—< LseIN|| MSB IN MISOn — MSB IN §—< DATA >—< LseIN|| MSB IN
input _Z' 1 (4 T N input _Z' 7 « Vi AN
tEfv tfif le—y toH le—y top2 tEr, tD‘f l—y toH ey top2
- : y 55 I '3 : \ 45
MOSin X wmsBout §< DATA >§ LSB OUT >< IDLE ><MSB ouT MOSin X msBouT §< DATA >§ LSB OUT >< IDLE ><MSB out
output N b « K output K 4 « .
[ [—|
top1 topb1
Note: n=A Note: n=A
Figure 2.36  SPI timing for master when CPHA = 0 and the bit rate is set to PCLKA/2 Figure 2.36  ZCPHA=0BLt4FFRIEBEHPCLKA2BT X ig &HISPIITFF
SPI to SPI tro
SSLn0 to 9 \ I \ SSLn0to < \ I -
ssLn3 X X SSLn3 X X
output (6 1~ 1~ output (4 1K 1K
tLeaD tLaG N tLEAD tLaG N
— tssir, tssir — tsstr, tssir
RSPCK / - / RSPCK / 3 /
CPOL =0 7 \-< / CPOL = 0 7 3< /
output output
RSPCKn \ i RSPCKn E— ]
CPOL=1 \ U \ \ CPOL =1 \ 1Y \ \
output N output s
tsu tH tsu tH
MISOn MISOn
toH top2 tor, tor ton top2 tor, tor
MOSIn 5 e MOSIn 55 |-
output MSB OUT y DATA >< LSB OUT 72_ IDLE ><MSB ouT output MSB OUT y DATA >< LSB OUT 72_ IDLE ><MSB ouT
R R2J
Note: n=A Note: n=A
Figure 2.37  SPI timing for master when CPHA =1 Figure 2.37  CPHA=1B E#AISPIBYF
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SPI

I

SSLn0 to
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output
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output
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output
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input

MSB IN

toH

tLac

A 4

MOSIn
output

MSB OUT

DATA

IDLE

><MSB ouT

Note: n=A

Figure 2.38

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

SSLn0 to
SSLn3
output

RSPCKn
CPOL=0
output

RSPCKn
CPOL =1
output

MISOn

tLeAD

_ /—-
N

tsu

input

MSB IN

A
A 4

MOSIn
output

MSB OUT

DATA

IDLE ><MSB ouT

Note: n=A

Figure 2.38

LHCPHA=1BLb4FFRIGFE APCLKA2BT, FEHAIRSPIIIF

SSLn0 \
input

tro

A

Y

RSPCKn
CPOL=0

RSPCKn
CPOL =1
input

MISOn
output

MOSIn
input

Note: n=A

tro
SSLn0 \ y A
input | « 7Z \
tLeAD tLac
RSPCKn o e
CPOL=0 V1 \
input S
RSPCKn —— T\
CPOL = 1 N _/—\_‘ 7 \
input —
tsa toH too tREL
— g : 2l
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output MSB OUT _K DP:T{'A X_ LSB OUT 'XT MSB IN MSB OUT
R oy >
tsu tH tor, tor
£5 —
MOSIn {) DATA >—< LSB IN \ MSB IN
input <« / | W
R
Note: n=A
Figure 2.39  SPI timing for slave when CPHA =0
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SSLn0
input

RSPCKn
CPOL=0
input

RSPCKn
CPOL =1
input

MISOn
output

MOSIn
input

Note:
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tro

Y
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tsa
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toH

12
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o

)

tH tDr,

DATA

MSB IN
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Figure 2.40
2.3.10

Table 2.28

SPI timing for slave when CPHA =1

QSPI Timing

QSPI timing

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

Parameter Symbol Min Max Unit Test conditions
QSPI QSPCK clock cycle tascyc 2 48 tPeyc Figure 2.41
QSPCK clock high pulse |toswh tascyc * 0.4 — ns
width
QSPCK clock low pulse | toswe tascyc X 0.4 — ns
width
Data input setup time tsu 10 — ns Figure 2.42
Data input hold time tiH 0 — ns
QSSL setup time tLEAD (N +0.5) x tascyc - 51 (N +0.5) x tgscyc + ns
100"
QSSL hold time tLaG (N +0.5) % tasyc - 572 (N +0.5) * tascyc + ns
1002
Data output delay tob — 4 ns
Data output hold time ton -3.3 — ns
Successive transmission | ttp 1 16 tascyc
delay
Note:  tpcyc: PCLKA cycle.
Note 1. Nis setto 0 or 1in SFMSLD.
Note 2. Nissetto 0 or 1in SFMSHD.
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tro
SSLn0 \ s y
input N « _Z \
tLeAD i tLac
< —
RSPCK / 3 /
CP()tL 2o &§ /
inpu
RSPCKn SRR
CPOL =1 /] \ \
input \—7 R
tsa toH too trREL
- |
e (Logt Jata) MSB OUT >§r :: DATA I LSB OUT MSB OUT
) le—
tsu tH tor, tof
input
Note: n=A
Figure 240 CPHA=1B3 MAHBISPIBIF
2.3.10 QSPI Timing
Table 2.28 QSPI timing
M TEPmMNPFSE 1728 AV % IR BHRE /T i IR F S IR aha o
Parameter Symbol Min Max Unit 5= 14
QSPI QSPCK B §4 E HA tascye 2 48 treyc Figure 2.41
QSPCKETHERKHEE | toswH taseye * 0.4 — ns
QSPCKBY$H R Bk A 55 taswL tascyc * 0.4 — ns
HIRWMARILATIE tsy 10 — ns Figure 2.42
BB N\ RIFATE] tiH 0 — ns
QSSLI& &Y 8] tLEAD (N +0.5) x tqgeyc - 51 (N +0.5) * tQgeyc + ns
100"
QSSLR#FETa] tLaG (N+0.5) x tasoyc =52 | (N +0.5) X taseye + ns
1002
IR R top — 4 ns
iR L R EATE] toH -3.3 — ns
ESERER to 1 16 tascyc
Note:  tpcyc: PCLKA cycle.
E1TESFMSLDHRNIR B A0 1, F2.7F
SFMSHDHNIEE A0 1,
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QSPCLK output

taswH taswL

tQScyc

Figure 2.41  QSPI clock timing
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Transmit and receive timing
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2.3.11

Table 2.29

[IC Timing

IIC timing (1) (1 of 2)

(1) Conditions: Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register for the following pins: SDA0_B,
SCLO_B, SDA1_B, SCL1_B.
(2) The following pins do not require setting: SCLO_A, SDAO_A, SCL1_A, SDA1_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.

RA4M3 Datasheet
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2.3.11

Table 2.29

[IC Timing
IICE3R(1)(10f2)

(&M EPmnPFSEESIE O R shEe AP A LU 5 | BhEFEFEI IR L : SDAO_B. SCLO_B. SDA1_B. SCL1_B. (QLLF5IMIAE
EIGE: SCLO_A. SDAO_A. SCL1_A. SDA1_A. Q)EREZMEMEFTZNES, Flal" AH B, XRAKRZH. XNFICEO, NE
SAENBESIFENRZ RIS,

Test

Parameter Symbol Min Max Unit | conditions
1[e; SCL input cycle time tscL 6 (12) x tjceyc + 1300 — ns Figure 2.43
(Standard mode, - - -
SMBus) SCL input high pulse width tscLH 3 (6) x tyceyc + 300 — ns
ICFER.FMPE =0 SCL input low pulse width tscLL 3 (6) x tyceyc + 300 — ns

SCL, SDA rise time tsr — 1000 ns

SCL, SDA fall time tsf — 300 ns

SCL, SDA input spike pulse tsp 0 1(4) * ticeyc | NS

removal time

SDA input bus free time when tguF 3 (6) x ticeyc + 300 — ns

wakeup function is disabled

SDA input bus free time when tsuF 3(6) x ticeye + 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) % ticeyc + treye + 300 | — ns

when wakeup function is enabled

Repeated START condition input tsTas 1000 — ns

setup time

STOP condition input setup time tsTos 1000 — ns

Data input setup time tspas tiiceye + 50 — ns

Data input hold time tsDAH 0 — ns

SCL, SDA capacitive load Cp — 400 pF
R0O1DS0368EJ0120 Rev.1.20 RENESAS Page 55 of 92
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Parameter Symbol Min Max Unit
lIC SCLEIN & BR BT 8] tscL 6 (12) x tceyc + 1300 — ns Figure 2.43
(Standard mode, o
SMBus) SCLEANBB PR E tscLH 3 (6) x tIICcyc + 300 — ns
ICFER-FMPE =0 I's s N EBI 5 tscLL 3 (6) x tyiceye + 300 _ ns

SCL. SDA_LF Bt tsr — 1000 ns

SCL. SDATRHEYE) te — 300 ns

SCL\\ SDARI NRIERKHE tsp 0 1(4)x% t||ccyc ns

BB i8]

%ﬁﬁuﬁﬁg?ﬂﬁgﬁjﬁ"JSDAgﬁ)\E\ tBUF 3(6) x tiiceye + 300 — ns

H = IRATE]

MREEINRE /S FABTSDARIN B4 tBUF 3 (6) x tIICcyc +4x tPcyc + — ns

= RAYE] 300

%ﬁﬁﬁuﬁiﬁglﬂﬁgﬁjﬁ"JSTART%ﬁ:gﬁ)\ tsTAH tiiceye + 300 — ns

RIFAT(E]

B FAMREETHRE AT RYSTART & 460 tsTAH 1(5) x tIICcyc + tPcyc +300 |— ns

NREFES 8]

BEERMFHRARILAE tsTas 1000 — ns

STOP& M N ILETE] tsTos 1000 — ns

BRI\ ILETE] tspas tiiceyc + 50 — ns

RN REFATE] tspAH 0 — ns

SCL, SDA capacitive load Cp — 400 pF
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Table 2.29

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_B, SCL1_B.
(2) The following pins do not require setting: SCLO_A, SDAO_A, SCL1_A, SDA1_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.

RA4M3 Datasheet

2. BREE

Table 2.29

IICB3E(1)(20f2)

(1) EPMNPFSEZ23 VIR O IREhEE A A LT 5 EREPEREIHI L . SDAO_B. SCLO_B. SDA1_B. SCL1 B, QLU FSIHAE
Ei§E: SCLO_A. SDAO_A. SCL1_A. SDA1_A. )FERBMEMEFINEE, Hlil"_ A" B, RAARRSH. WFICEO, NE

Test

Parameter Symbol Min Max Unit | conditions
Ic SCL input cycle time tscL 6 (12) x t)ceyc + 600 — ns Figure 2.43
(Fast mode)

SCL input high pulse width tscLH 3 (6) * ticeyc + 300 — ns

SCL input low pulse width tscLL 3 (6) x ticeye + 300 — ns

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

voltage/5.5V)"1
SCL, SDA fall time tsf 20 x (external pullup 300 ns
voltage/5.5V)"1

SCL, SDA input spike pulse tsp 0 1(4) * ticeyc | NS

removal time

SDA input bus free time when tguF 3 (6) * ticeyc + 300 — ns

wakeup function is disabled

SDA input bus free time when tsuF 3(6) X tyceyc + 4 X tpeyc + | — 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) * ticeye *+ tpeyc + 300 | — ns

when wakeup function is enabled

Repeated START condition input tsTAs 300 — ns

setup time

STOP condition input setup time tsTos 300 — ns

Data input setup time tspas tiiceye + 50 — ns

Data input hold time tsDAH 0 — ns

SCL, SDA capacitive load Cp — 400 pF

BHNBFERITIRE D
Mt 514
Parameter Symbol Min Max Unit
Inc SCLEINJE BR B 8] tscL 6 (12) % tyceyc + 600 — ns Figure 2.43
(Fast mode) P
SCLEIN =B HBEE tscLH 3 (6) * ticeyc + 300 — ns
SCLENRBX A EE tscLL 3 (6) x ticeye + 300 — ns
SCL. SDA_LFtB¥ia] tsr 20 x (external pullup 300 ns
voltage/5.5V)"1
SCL. SDATF&BTE] tsf 20 x (external pullup 300 ns
voltage/5.5V)"1
SCL. SDAMIARIERKHE tsp 0 1(4) * ticeye | NS
FREYIE)
%ﬁﬁqqﬁﬁglﬂﬁgﬂjEQSDAgﬁ)\E\ tBUF 3(6) x tIICcyc + 300 — ns
= BT 8]
Dﬁ@%%ﬁ‘éﬁﬁﬁﬁiwﬂﬁA%ﬁf tBUF 3(6) X tyceyc + 4 X tpeyc + | — ns
= AT E] 300
B RAMEETREBYAISTARTR AN | tsTAH tiiceye + 300 — ns
REFET(E]
Eﬁﬁuﬁﬁgy_—} REBTHISTART S 45 tsTAH 1(5) * ticeye * tpeyc + 300 | — ns
N{RFFET[E]
EEBMEHmANEILNE tsTas 300 — ns
STOP% M N I BT ] tsTos 300 — ns
IR ILATE] tspas tIICcyc +50 — ns
BRI RIFETIE] tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Note:  tjceyc: IIC internal reference clock (IIC@) cycle, tpeyc: PCLKB cycle.

Note:  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:  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.

Note 1. Only supported for SCLO_A, SDAO_A, SCL1_A, and SDA1_A.
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Note:  tlCcyc: HCHEBEZEBHP(IICH)EHA, tPcyc: PCLKBREHA,
Note: HICMR3NF[1:0I&E A1 1b B FIEH 2B A BICFERNFEIRE A1, FESHIEER,

Note: WIEAZMEMEFINSIM, Fl0 A" B, URTAMASH, WFICEND, NES

1 AXZHFSCLO_A. SDAO_A. SCL1_AFISDAT_A,

AR BFERRES
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Table 2.30 lIC timing (2)

Setting of the SCLO_A, SDAO_A pins is not required with the Port Drive Capability bit in the PmnPFS register.
Parameter Symbol | Min Max Unit | Test conditions
I[e SCL input cycle time tscL 6 (12) x tyceyc + — ns Figure 2.43
(Fast-mode+) 240
ICFER.FMPE =1

SCL input high pulse width tscLH 3(6) * tyceyc + 120 | — ns
SCL input low pulse width tscLL 3 (6) % tyceye + 120 | — ns
SCL, SDA rise time tsr — 120 ns
SCL, SDA fall time tsf 20 x (external 120 ns
pullup voltage/
5.5V)
SCL, SDA input spike pulse tsp 0 1 (4) x tliCcyc ns
removal time
SDA input bus free time when tBuF 3 (6) % tyceye + 120 | — ns
wakeup function is disabled
SDA input bus free time when tBUF 3(6) xtyceyc +4 % |— ns
wakeup function is enabled tpeyc + 120
Start condition input hold time tsTAH tiiceye + 120 — ns
when wakeup function is disabled
START condition input hold time | tsTan 1(5) * ticeye + — ns
when wakeup function is enabled tpeyc + 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 (o — 550 pF
Note:  tjceyc: [IC internal reference clock (IICo) cycle, tpcyc: PCLKB cycle.

Note:

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

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.
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Table 2.30 lIC timing (2)
PMnPFSET 1728 AKX EAE ST (U AR B8 ESCLO_A. SDAO_AS5IH,
Parameter Symbol | Min Max Unit | MR
Ic SCL¥IN & #RBY &) tscL 6 (12) x tjceyc + — ns Figure 2.43
(Fast-mode+) 240
ICFER.FMPE = 1 —
SCLIBI NS R TEE tscLH 3 (6) x tIICcyc +120 |— ns
SCLEMN{EBK R E tscLL 3 (6) x tyceye + 120 | — ns
SCL. SDA_LFBY[d] tsr — 120 ns
SCL. SDATFEEYIE] tsf 20 x (external 120 ns
pullup voltage/
5.5V)
SCL. SDARIARIERKHZE tsp 0 1 (4) x tliCcyc ns
PREYIE]
%ﬁﬁuﬁﬁlﬂﬁgﬁijDAEﬁ)\E\ tBUF 3(6) x tiiceye + 120 |— ns
L IABYE]
E%@EUJ%‘EEEHE?SDA%)\%% tBUF 3(6) tIICcyc +4x | — ns
=R E) tpeyc + 120
ZRMBBIENNBRHEFRN | tstan ticeyc + 120 — ns
{REFETIE]
EﬁquﬁﬁglﬂﬁgﬁijTART%ﬁ:ﬁﬁ tsTAH 1(5) * ticeye + — ns
NREFEY 8] tpeyc + 120
ERFMMMNEILE tstas 120 — ns
(ENE LR N E AN tsTos 120 — ns
HIRWMARILATE tspas tiiceye + 30 — ns
IR RIFETE tspDAH 0 — ns
SCL, SDA capacitive load Cp! — 550 pF
Note: tliCcyc: NCHEBESZEBTHP(ICH) AR, tPcyc: PCLKBEHA.

Note:

F1CORTRENDBE,

HICMR3NF[1:01&E A1 1b B FIEK 232 B BICFERNFEIRE A8, IESHNEIERA.
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SDANn

— tsp

SCLn

—> < tstos

< tspaH

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

SCLn

1S, PRISIRRLL T4
S: FAARAEP:
e A
sr: BEEH

Figure 2.43  |2C bus interface input/output timing
2.3.12 SSIE Timing
Table 2.31 SSIE timing

(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.

AC portion of the electrical characteristics is measured for each group.

For the SSIE interface, the

Figure 2.43
2.3.12 SSIE Timing
Table 2.31 SSIE timing

RCEALZEOBMANREHEF

[<— tspAH

tsTas

—>| —tsp

tspas

—>

tsTos

(1)@ PmNPFSHFFERRBIHO RN LR S RAH. QEABMEMEFINGIM, Fl AR _BRETEARRZ M. X FSSIEE
H, NesHNESBERNREBI.

Target specification
Parameter Symbol Min. Max. Unit Comments
SSIBCKO Cycle Master to 80 — ns Figure 2.44
Slave t) 80 — ns
High level/ low | Master tuc/tLc 0.35 — to
level
Slave 0.35 — {
Rising time/ Master tre/trc — 0.15 to/t
falling time
Slave — 0.15 to/t
SSILRCKO/ Input set up Master tsr 12 — ns Figure 2.46,
SSIFSO, time Figure 2.47
SSITXDO, Slave 12 — ns
SSIRXDO, Input hold time | Master tHR 8 — ns
SSIDATAO
Slave 15 — ns
Output delay Master tpTrR -10 5 ns
time -
Slave 0 20 ns Figure 2.46,
Figure 2.47
Outputdelay | Slave toTRW — 20 ns Figure 2.48™
time from
SSILRCKO/
SSIFSO0 change
GTIOC2A, Cycle tExcyc 20 — ns Figure 2.45
AUDIO_CLK
High level/ low level text/texH 0.4 0.6 tEnyC
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Parameter Symbol Min. Max. Unit Comments
SSIBCKO Cycle Master to 80 — ns Figure 2.44
Slave t) 80 — ns
=B FEEF Master theltic 0.35 — to
Slave 0.35 — f
J:ﬂ‘ﬂle—']-F Master tre/trc — 0.15 to/t
Fee B i)
Slave — 0.15 to/t
SSILRCKO/ DN ERVAD | Master tsr 12 — ns Figure 2.46,
SSIFSO, i8] Figure 2.47
SSITXDO, Slave 12 — ns
SSIRXDO, WANRYFELE | Master tHr 8 — ns
SSIDATAO
Slave 15 — ns
i B R R BY Master toTR -10 5 ns
ial
Slave 0 20 ns Figure 2.46,
Figure 2.47
SSILRCKORY Slave toTRW — 20 ns Figure 2.48"1
i3 LR B
i8]
SSIFSO0 change
GTIOC2A, Cycle tExcyc 20 — ns Figure 2.45
AUDIO_CLK —
= EBEREFE texL/texH 0.4 0.6 texceye
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2. Electrical Characteristics

Note 1. For slave-mode transmission, SSIE has a path, through which the signal input from the SSILRCKO0/SSIFSO0 pin is used to generate

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

RA4M3 Datasheet

2. BREE

AT FMERER, SSIEE—MERIR, BEZRE, MSSILRCKOSSIFSOSIMMMNRIES BFEMAEHIE, RKXEEZER L FISSITXDOS

SSIDATAO3 |l

tHe tre trc
—> —> —
-\
SSIBCKO P tLe | x
A o
P to, ti |
Figure 2.44  SSIE clock input/output timing
P tEchc -
texnH P texc
GTIOC2A, X+ -
AUDIO_CLK \ 1/2VCC
(input) AN .
text texr
—> —>
Figure 2.45 Clock input timing
SSIBCKO [ \
(Input or Output) 4 |
SSILRCKO/SSIFSO (input),
SSIRXDO,
SSIDATAO (input)
tsr tHrR
SSILRCKO/SSIFSO (output), b
SSITXDO,
SSIDATAO (output) Y,
totrR
Figure 2.46  SSIE data transmit and receive timing when SSICR.BCKP =0
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the trc trc
_
SSIBCKO P e | x
- V'
JT — X
P to, ti
Figure 2.44  SSIEBF§pssi Niai B3
L tEchc
texH P texL |
GTIOC2A, - v
AUDIO_CLK R 1/2 VCC
(input) X —
text texr
— —p
Figure 2.45  BI§hssNBIFE
SSIBCKO / \
(Input or Output) § |
SSILRCKO/SSIFSO (input),
SSIRXDO,
SSIDATAO (input)
tsr tHR
SSILRCKO/SSIFSO0 (output), b
SSITXDO,
SSIDATAO (output) Y,
) toTrR g
Figure 2.46  SSICR.BCKP=0BIAYSSIELIR & X FNIZETF
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SSIBCKO
(Input or Output)

SSILRCKO/SSIFSO (input),

SSIRXDO,
SSIDATAO (input)

SSILRCKO/SSIFSO0 (output),

SSITXDO,
SSIDATAO (output)

tsr

totrR
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Figure 2.47  SSIE data transmit and receive timing when SSICR.BCKP =1

SSILRCKO/SSIFSO0 (input)

SSITXDO,

SSIDATAO (output)

A 4

totrRw

MSB bit output delay after SSILRCKO/SSIFSO0 change for slave
transmitter when DEL = 1, SDTA = 0 or DEL = 1, SDTA = 1, SWL[2:0] = DWL[2:0] in SSICR.

SSIBCKO
(Input or Output)

SSIRXDO,
SSIDATAO (input)

SSITXDO,
SSIDATAO (output)

SSILRCKO/SSIFSO (input),

SSILRCKO/SSIFSO0 (output),

Figure 2.47  SSICR.BCKP=1B3AYSSIE##E & ixFNIZUNBS F

totrR

SSITXDO,

SSILRCKO/SSIFSO (input)

SSIDATAO (output)

X

Figure 2.48  SSIE data output delay after SSILRCKO0/SSIFS0 change

2.3.13 SD/MMC Host Interface Timing

Table 2.32 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%.

»

totrRw

Figure 2.48  SSILRCKOSSIFSOSE X5 BISSIE SR E4 tH iR

2.3.13 SDMMCEM O

SSICRAAIDEL=1. SDTA=08{DEL=1. SDTA=1. SWL[2:0]=DWL[2:0]8%, MAKEZFHISSILR
CKOSSIFSO®E 24 /@ BIMSBAL fi tH FEIR o

Parameter Symbol Min Max Unit Test conditions
SDCLK clock cycle Tspcyc 20 — ns Figure 2.49

SDCLK clock high pulse width TsowH 6.5 — ns

SDCLK clock low pulse width TspwL 6.5 — ns

SDCLK clock rise time TSDLH — 3 ns

SDCLK clock fall time TspHL — 3 ns

SDCMD/SDDAT output data delay TspobpLy -7 4 ns

SDCMD/SDDAT input data setup Tspis 4.5 — ns

SDCMD/SDDAT input data hold TspiH 1.5 — ns
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Table 2.32  SDMMCEHUEOESHE

S EPMNPFSHFR MR O MBE N EE R TRt

B $ 5 =5 EE J950%

Parameter Symbol Min Max Unit MR
SDCLK  BY#p/EHA Tsbeye 20 — ns Figure 2.49
SDCLK  BYShEBiohsRiE TspwH 6.5 — ns

SDCLK  BY$RMERkHEERE TspwL 6.5 — ns

SDCLK BY £ _E FBY 8] TspLH — 3 ns

SDCLK By T FEBY(E] TsDHL — 3 ns

SDCMDSDDATH# R HER TspopLy -7 4 ns
SDCMDSDDATHINEUIRIGE Tspis 45 — ns
SDCMDSDDATHRAN BB RIF TspiH 1.5 — ns
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Note:  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.

Tspecye

TspwL

TspwH

SDnCLK m
(output) TsbLH

TsotL TspobLY(max)
—

“«—

TspobLY(min)
+“—

SDnCMD/SDnDATm
(output)

Tspis « y«» TSDH

SDnCMD/SDnDATm
(input)

n=0,1,m=0to7

00207

RA4M3 Datasheet 2. BEHEH

Note: W IEAREMEFZHSIM, B _A "B, URTAMESH. WFSDMMC
EHEO, WEABIHERNTRBIEITIE,

Tspcye
) TsowL o TspwH .
SDNCLK m
(output) TsoLH
TsoHLe TspobLy(max) TspopLy(min)
-5 +“—

(Sir?pnu(tD)MD/SDnDATm v TsoiH

n=0,1,m=0to7

Figure 2.49  SD/MMC Host Interface signal timing

24 USB Characteristics

241 USBFS Timing

Table 2.33 USBFS low-speed characteristics for host only (USB_DP and USB_DM pin characteristics)
Conditions: VCC = AVCCO = VCC_USB = VBATT = 3.0 to 3.6V, 2.7 < VREFHO/VREFH < AVCCO0, USBCLK =48 MHz

Figure 2.49 SDMMCEHEORESHEF

't

2.4 USB4F

2.4.1 USBFS Timing

Table 2.33  {RFEHAIUSBFSIREEIFE (USB_DPFIUSB_DM3S|Rtl4F14)
Conditions: VCC = AVCCO0 = VCC_USB = VBATT = 3.0 to 3.6V, 2.7 < VREFHO/VREFH < AVCCO0, USBCLK = 48 MHz

Parameter Symbol Min Typ Max Unit Test conditions
Input Input high voltage ViH 2.0 — — \ —
characteristics
Input low voltage ViL — — 0.8 \% —
Differential input sensitivity Vp) 0.2 — — \Y | USB_DP - USB_DM |
Differential common-mode range Vem 0.8 — 2.5 \ —
Output Output high voltage VoH 2.8 — 3.6 \ lon =—-200 pA
characteristics
Output low voltage VoL 0.0 — 0.3 \% loL=2mA
Cross-over voltage VcRrs 1.3 — 2.0 V Figure 2.50
Rise time LR 75 — 300 ns
Fall time tLF 75 — 300 ns
Rise/fall time ratio R/ tLF 80 — 125 % LR/ tLE
Pull-up and USB_DP and USB_DM pull-down Rpd 1425 |— 24.80 | kQ —
pull-down resistance in host controller mode
characteristics

Parameter Symbol Min |Typ |Max |Unit |JLd&4
PNk BWASE ViH 2.0 — — \Y —
BANKBE ViL — — 0.8 Vv —
ENBMANREE VoI 0.2 — — v | USB_DP - USB_DM |
EHHIETEE Vew 0.8 — 25 v —
A M EE VoH 238 — 3.6 Y, lon = =200 pA
RMEEE VoL 0.0 — 0.3 \Y HoL=22®R
Cross-over voltage VcRs 1.3 — 2.0 \% Figure 2.50
LEFBY(E] tr 75 — 300 ns
LV ESIE! tLr 75 — 300 ns
EF TR E L R/t 80 — 125 % tRr/ tLF
ERATHR | EAUESISE R FHUSB_DPAIUS Rpd 14.25 |— 2480 [kQ |—
i3 B_DM T HIEEE

USB_DP,
USB_DM

90%

USB_DP,
USB_DM

Figure 2.50 USB_DP and USB_DM output timing in low-speed mode
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Observation ME =
USB_DP / point USB_DP /
(H—W\ J_
T 200 pF to 36V T 200 pF to 36V
270 % 600 pF : 270 % 600 pF :
1.5 KQ 1.5 KQ
USB_DM USB_DM
A4 + A% 4
J_ 200 pF to J_ 200 pF to
% 600 pF J; 600 pF
Figure 2.51  Test circuit in low-speed mode Figure 2.51 {REERX TAYNX B
Table 2.34  USBFS full-speed characteristics (USB_DP and USB_DM pin characteristics) Table 2.34  USBFS2i#E4§1% (USB_DPFIUSB_DM3|fI4F1%)
Conditions: VCC = AVCCO0 = VCC_USB = VBATT =3.0t0 3.6 V, 2.7 < VREFHO/VREFH < AVCCO0, USBCLK = 48 MHz Conditions: VCC = AVCCO0 = VCC_USB = VBATT =3.0t0 3.6 V, 2.7 < VREFHO/VREFH < AVCCO0, USBCLK =48 MHz
Parameter Symbol Min Typ Max |[Unit | Test conditions Parameter Symbol Min Typ Max |Unit |Wi&4
Input Input high voltage ViH 2.0 — — Y — LN S k2 BWMABE ViH 2.0 — — \% —
characteristics
Input low voltage Vi — — 0.8 \Y — BWMANEBE Vi — — 0.8 \Y —
Differential input sensitivity Vo 02 |— — v | USB_DP - USB_DM | ENRARSE Vo 02 |— — v | USB_DP - USB_DM |
Differential common-mode range Veum 0.8 — 25 \% — ERHEEE Veu 0.8 — 25 \Y —
Output Output high voltage VoH 2.8 — 3.6 \% lon =—200 pA W BEEE VoH 2.8 — 3.6 \Y lon = —200 pA
characteristics - —
Output low voltage VoL 0.0 — 0.3 \Y loL =2 mA WHKBE VoL 0.0 — 0.3 \Y HOL=2E%R
Cross-over voltage VcRs 1.3 — 2.0 \'% Figure 2.52 Cross-over voltage VcRs 1.3 — 2.0 \% Figure 2.52
Rise time tR 4 — 20 ns EFBTE] R 4 — 20 ns
Fall time tLE 4 — 20 ns Era tLp 4 — 20 ns
Rise/fall time ratio R/ tLF 90 — 11111 | % ter/ tFF LA TREETEILL LR/ tLF 90 — 1M11.11 | % trr/ tFF
Output resistance ZpRv 28 — 44 Q USBFS: Rs = 27 Q included e )21 ZpRY 28 — 44 Q USBFS: Rs = 27 Q included
Pull-up and DM pull-up resistance in device controller | Rpy 0.900 |— 1.575 | kQ During idle state EHATHAS | 8SEH8E THIDM R B RR Rpu 0.900 |— 1.575 |kQ RS HRIE]
pull-down mode - — (3 T -
characteristics 1425 |— 3.090 |kQ During transmission and 1425 |— 3.090 |kQ R ZEF U ERE
reception
USB_DP and USB_DM pull-down Rpd 1425 |— 24.80 |kQ — EE*TL?’I*%'J%‘%*QEETE'\JUSB_DPWUS Rpd 1425 |— 24.80 |kQ —
resistance in host controller mode B_DMTHIEEME
USB_DP, USB_DP,
USB_DM USB_DM
Figure 2.52 USB_DP and USB_DM output timing in full-speed mode Figure 2.52 2##&Ex{ FTHUSB_DPFIUSB_DMEii Bt F
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Observation T =
USB_DP / point USB_DP

T 50 pF 50 pF
270 % 270 %

AN

USB_DM l USB_DM l
% 50 pF % 50 pF
Figure 2.53  Test circuit in full-speed mode Figure 2.53 2FEX THINIXBIE
Table 2.35  USBFS characteristics (USB_DP and USB_DM pin characteristics) Table 2.35  USBFS#¥tt (USB_DPFIUSB_DM35|RIF$1%)
Conditions: VCC = AVCCO0 = VCC_USB = VBATT =3.0t0 3.6 V, 2.7 < VREFHO/VREFH < AVCCO0, USBCLK = 48 MHz Conditions: VCC = AVCCO0 = VCC_USB = VBATT =3.0t0 3.6 V, 2.7 < VREFHO/VREFH < AVCCO0, USBCLK =48 MHz
Parameter Symbol Min Typ Max Unit Test conditions Parameter Symbol Min Typ Max Unit MK =1
Battery Charging | D+ sink current Iop_SINK 25 — 175 pA — =R iprt=c) D+ERBR IpP_SINK 25 — 175 uA —
Specification Specification
D- sink current IpM_SINK 25 — 175 MA — D- sink current IpM_sINK 25 — 175 HA —
DCD source current IDP_SRC 7 — 13 pA — DCD‘;E EE/)ilf IDP_SRC 7 — 13 pA —
Data detection voltage VDAT_REF 0.25 — 0.4 Vv — BB M B E VDAT_REF 0.25 — 0.4 \% —
D+ source voltage Vpp_src 0.5 — 0.7 V Qutout current = 250 pA D+REE Vpp_src 0.5 — 0.7 \ Outout current = 250 pA
D- source voltage Vbm_SRC 0.5 — 0.7 Vv Outout current = 250 pA D- source voltage VbM_sRc 0.5 — 0.7 \ Outout current = 250 pA
2.5 ADC12 Characteristics 2.5 ADC12 Characteristics
Table 2.36  A/D conversion characteristics for unit 0 (1 of 2) Table 2.36  7T0(10f2)KIADIIRSFE
Conditions: PCLKC = 1 to 50 MHz Conditions: PCLKC = 1 to 50 MHz
Parameter Min Typ | Max | Unit | Test conditions Parameter Min Typ | RAENM | MiXKH
Frequency 1 — |50 |MHz|— Frequency 1 — |50 |MHz|—
Analog input capacitance — — |30 |pF |— LU TIPNEERS — — |30 |pF |—
Quantization error — +05|— |[LSB |— EWIRE — +05(— |LSB|—
Resolution — — |12 |Bits |— Resolution — — |12 |Bits |—
High-precision high-speed Conversion time™? Permissible signal 0.52(0.26)2|— |— |us |Samplingin 13 SfEESREE (AN00O B 16 Y 8]+ AFNESIRER 0.52(0.26)2|— |— |us [FEI3TMEIT
channels (operation at PCLKC = | source impedance states FAN005) (operation at PCLKC = | Max=1kQ it
(ANOOO to AN005) 50 MHz) Max. = 1 kQ 50 MHz)
Max. = 400 Q 0.40 (0.14)2|— |— |us |Sampling in 7 states Max. = 400 Q 0.40 (0.14)2|— |— |us |TE7HRETHEVC
VCC = AVCCO = 3.0 C=AVCC0=3.0E36
036V V3.0V=VREFHO=AV
3.0 V<VREFHO = Ccco
AVCCO
Offset error — +#1.0|+25|LSB |— REIRE — #1.0|+25|LSB | —
Full-scale error — +1.0[+25|LSB |— Full-scale error — +1.0|+25|LSB | —
Absolute accuracy — +2.0(+4.5|LSB |— HITHEE — #2.0[+4.5|LSB | —
DNL differential nonlinearity error — +0.5(+1.5|LSB |— DNLiM 3 IELMIRE — +0.5[+1.5|LSB | —
INL integral nonlinearity error — +1.0|+2.5|LSB |— INLRRDIEEMIRE — +1.0|+2.5|LSB |—
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Table 2.36

Conditions: PCLKC = 1 to 50 MHz

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

RA4M3 Datasheet

2. BREE

Parameter Min Typ | Max | Unit | Test conditions
High-precision normal-speed Conversion time™! Permissible signal 0.92 (0.66)*2 — |— |us Sampling in 33
channels (Operation at PCLKC = | source impedance states
(ANOO6 to AN009, AN012, 50 MHz) Max. = 1 kQ
ANO013)

Offset error — +1.0[+25|LSB | —

Full-scale error — +1.0|+25|LSB |—

Absolute accuracy — +2.0(+45|LSB |—

DNL differential nonlinearity error — +0.5|+1.5|LSB | —

INL integral nonlinearity error — +1.0|+25|LSB | —

Note:

A/D conversion, values might not fall within the indicated ranges.
The use of PORTO as digital outputs is not allowed when the 12-Bit A/D converter is used.
The characteristics apply when AVCCO, AVSS0, VREFHO/VREFH, VREFLO, VREFL, and 12-bit A/D converter input voltage are

stable.
Note:

function. If selected, values might not fall within the indicated ranges.
e AN100 and ANOOO or ANOO1 or AN002
e AN101 and ANOOO or ANOO1 or ANOO2 or ANOO3
e AN102 and ANOOO or ANOO1 or ANO02 or ANOO3 or AN004

Note 1.
conditions.

Note 2. Values in parentheses indicate the sampling time.

Table 2.37

Conditions: PCLKC = 1 to 50 MHz

A/D conversion characteristics for unit 1

These specification values apply when there is no access to the external memory during A/D conversion. If access occurs during

When both unit0 and unit1 are used, do not select the following analog input combinations at the same time except the interleave

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

Table 2.36  fA5T0(20f2)BIADFEIRYFIE
Conditions: PCLKC = 1 to 50 MHz
Parameter Min Typ T EE T
SEEEREE (ANOO6EA B AT a]+1 ATFNESRER 0.92 (0.66)2|— |— |uWs |TE33MMI#HTT
NO09. ANO12. ANO13) (Operation at PCLKC = Max.=1kQ ¥
50 MHz)
RBIRE — +1.0(+25|LSB | —
Full-scale error — +1.0(+25|LSB |—
HoITIEE — +2.0|+4.5|LSB | —
DNLIg IELMHIRE — +0.5(+1.5|LSB | —
INLRRHEA IR E — 1.0 [#2.5|LSB | —
Note: XLEHMIM(EER FEADRKIGHRIE) T AIAD)INBIZERRNIE . MNRIFNEEE
D¥i, ERJEERTEIRESEREN.
fEA1 2 ADF IR 2EET, RAFIEPORTORESRF L.
XEAEMER FAVCCO. AVSSO. VREFHO. VREFH. VREFLO. VREFLF012{IAD#%iE28i N EBERER,
Note:  HREEIMERuNitOMunit18Y, BRT REINEEIN, FERMERUTEMNRBANAS. NREPR, EREAEEEEEN. @

AN1T00F1ANO00ZLANOOT5LANOO2
e ANT01FIANO00ZLANOOTEEANOO2EANOO3

e ANT02F1ANO00ZLANOO13LANO028ZANOO3ZLANOO4
AR B SR SRAF B EIA LU ARET 1B) X S A ST KA IRS IR,

E2: ESARBERTRERIE,

Parameter Min Typ | Max | Unit | Test conditions
Frequency 1 — |50 |MHz|—
Analog input capacitance — — |30 |pF |—
Quantization error — +05|— |[LSB |—
Resolution — — 12 |Bits |—
High-precision high-speed Conversion time™! Permissible signal 0.52(0.26)2|— |— |Ms |Samplingin 13
channels (Operation at PCLKC = | source impedance states
(AN100 to AN102) 50 MHz) Max. = 1 kQ
Max. =400 Q 0.40 (0.14)2|— |— |ps |Samplingin 7 states
VCC =AVCCO0 = 3.0
to3.6V
3.0 V<VREFH <
AVCCO
Offset error — +1.0(+25|LSB |—
Full-scale error — +1.0|+25|LSB |—
Absolute accuracy — +2.0|+4.5|LSB |—
DNL differential nonlinearity error — +0.5(+1.5|LSB |—
INL integral nonlinearity error — +1.0(+2.5|LSB |—
Normal-precision normal- Conversion time™! Permissible signal 0.92 (0.66)2|— |— |Ms |Samplingin 33
speed channels (Operation at PCLKC = | source impedance states
(AN116 to AN122) 50 MHz) Max. = 1 kQ
Offset error — +1.0|155|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(+55|LSB |—
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Table 2.37 ST 1HIADHIRIFE
Conditions: PCLKC = 1 to 50 MHz
Parameter Min Typ | RAEM | Wit
Frequency 1 — |50 |MHz|—
DI DNERS — — |30 |pF |—
EHIRE — 05— |LSB |—
Resolution — — 12 |Bits |—
SEESREE (AN100 HRiRAY|E)«1 AFRESIERR 0.52 (0.26)2|— |— |us |TE13MINHLT
ZFEAN102) (Operation at PCLKC = Max.=1kQ i
50 MHz)
Max. = 400 Q 0.40 (0.14)2|— |— |us |E7HRETREVC
C=AVCC0=3.0E36
V3.0V=VREFH=AVC
Cco
RZIZE — +1.0(+2.5|LSB |—
Full-scale error — +1.0|+2.5|LSB |—
EITREE — +2.0(+4.5|LSB |—
DNL# 53 JELR14IRE — +0.5|+1.5|LSB |—
INLFR 3 & IRE — +1.0|+2.5|LSB |—
ERBEERREEE ( gy AVFRIESIRAET 0.92 (0.66)2|— |— |us |TE33MINHEIT
ANT16ZEAN122) (Operation at PCLKC = Max.=1kQ s
50 MHz)
REIRE — +1.0|+55|LSB | —
Full-scale error — +1.0(+5.5|LSB |—
EITHEE — +2.0|x7.5|LSB |—
DNL# 7 JELE14IRE — +0.5|+4.5(LSB | —
INLAR D IEEMIRE — 1.0 +55|LSB | —
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Note:  XLEMEEIER FEADKBEABIT A IHRINERFESRANE RN, MRIHRRETE
DER, ERREFTEEECENR.
fEM1 2(IADSSIREREY, FARIFISPORTORF M F it

XLEAEMIER FAVCCO. AVSSO. VREFHO. VREFH. VREFLO. VREFLFN12{UAD%%#23%8 N\ EBEREN,

Note:  HREBEAunitOMunit18Y, BT RENEESN, FERNEFUTRIMBAALAS, NREFR, ERUEFEEEEERN. @

AN100FIANOOOZZANOOTEANOO2
e AN101F1ANOOOZXANOO13{ANO023{ANOO3
e AN102F1ANOOOZXANOO18{ANO028LANOO3ELANOO4
AR IRET B AR A A A L AR (Al H XA HE TR RS E,

A2 ESARERTRRFE,

Note:  These specification values apply when there is no access to the external memory during A/D conversion. If access occurs during
A/D conversion, values might not fall within the indicated ranges.
The use of PORTO as digital outputs is not allowed when the 12-Bit A/D converter is used.
The characteristics apply when AVCCO, AVSS0, VREFHO/VREFH, VREFLO, VREFL, and 12-bit A/D converter input voltage are
stable.
Note:  When both unit0 and unit1 are used, do not select the following analog input combinations at the same time except the interleave
function. If selected, values might not fall within the indicated ranges.
e AN100 and ANOOO or ANOO1 or AN0O2
e AN101 and ANOOO or ANOO1 or ANOO2 or ANOO3
e AN102 and ANOOO or ANOO1 or ANOO2 or ANOO3 or AN0O04
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.
Table 2.38 A/D conversion characteristics for interleaving
Conditions: PCLKC = 1 to 50 MHz
Parameter Min | Typ | Max | Unit | Test conditions
Frequency 1 — |50 |MHz|—
Analog input capacitance — |— |30 |pF |—
Quantization error — [+¥05|— |LSB|—
Resolution — |— [12 |Bits |—
High-precision high-speed channels Conversion time™? Max.=400Q(022|— |— |us Sampling in 9 states
(ANOOO & AN100, ANOO1 & AN101, ANOO2 | (operation at PCLKC = 50 VCC = AVCCO = 3.0 to
& AN102)) MHz) 3.6V
3.0V < VREFHO <
AVCCO
Offset error — [$#1.0({+25|LSB |—
Full-scale error — |+1.0|+25|LSB |—
Absolute accuracy — |+2.0|+4.5|LSB |—
DNL differential nonlinearity error — [+0.5[+3.5|LSB |—
INL integral nonlinearity error — [+#1.0(+3.5|LSB |—
Note:  These specification values apply when there is no access to the external memory during A/D conversion. If access occurs during

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

The use of PORTO as digital outputs is not allowed when the 12-Bit A/D converter is used.

The characteristics apply when AVCCO, 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.
Table 2.39 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 —

Table 2.38 AFRENADERFE
Conditions: PCLKC = 1 to 50 MHz
Parameter Min |Typ | ®RA®8 | Ii&RHE
Frequency 1 — |50 |[MHz|—
B EETDNGEERS — |— |30 |pF |—
2HIRE — +0.5|— LSB | —
Resolution — |— |12 |Bits |—
High-precision high-speed channels AR BT [E]*1 Max. =400 Q| 0.22 | — |— |ps |TE9 MM THHE
(ANO0O & AN100, ANOO1 & AN101, AN0O2 | (operation at PCLKC = 50 VCC = AVCCO = 3.0 to
& AN102)) MHz) 36V
3.0V < VREFHO =
AVCCO
RIBIRE — +1.0(+25|LSB | —
Full-scale error — |+x1.0[£25|LSB |—
BEITHEE — +2.0(+4.5|LSB | —
DNLIB S IEL IR E — +0.5(+3.5|LSB | —
INLRR DR MR E — |+1.0|%35|LSB |—
Note: IXLHIREIER FEADRIEIRIEL LA RIMERE ST R MNRIFRAEE
D¥%ift, EAREAREREBEN,
12 ADRIRERET, RAVFIEPORTORESF it
XLEEFEERFAVCCO. AVSSO. VREFHO. VREFH. VREFLO. VREFLFN12{IAD#%iE2SHNBEREN,
1 FRIREY B B RAF AT B A LU ERBY (], AT IA R IR R R R S E,
Table 2.39 ADAIZEEHEFE
Parameter Min Typ Max Unit et
ADAZBEBE 1.13 1.18 1.23 \Y —
RIERTE] 4.15 — — us —
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Figure 2.54

Illustration of ADC12 characteristic terms

Absolute accuracy

Absolute accuracy is the difference between output code based on the theoretical A/D conversion characteristics, and the
actual A/D conversion result. When measuring absolute accuracy, the voltage at the midpoint of the width of the analog
input voltage (1-LSB width), which can meet the expectation of outputting an equal code based on the theoretical A/D
conversion characteristics, is used as an analog input voltage. For example, if 12-bit resolution is used and the reference
voltage VREFHO = 3.072 V, then 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 0x003 to 0x00D, though an output code of 0x008 can be expected from the theoretical
A/D conversion characteristics.

Integral nonlinearity error (INL)

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

Differential nonlinearity error (DNL)

Differential nonlinearity error is the difference between the 1-LSB width based on the ideal A/D conversion characteristics
and the width of the actual output code.
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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

miZiRE
RZIREREBNE —MaHABNERRRSERNE— T REREZENER,

Full-scale error

HERREREENERHEREMNERS S LN EERERBZEMNES,
2.6 DAC12 Characteristics

Table 2.40 D/A conversion characteristics
Parameter Min Typ Max Unit Test conditions
Resolution — — 12 Bits —
Without output amplifier
Absolute accuracy — — 124 LSB Resistive load 2 MQ
INL — +2.0 8.0 LSB Resistive load 2 MQ
DNL — +1.0 2.0 LSB —
Output impedance — 8.5 — kQ —
Conversion time — — 3 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 Vv —
2.7 TSN Characteristics
Table 2.41 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 2.42 Oscillation stop detection circuit characteristics
Parameter Symbol Min Typ Max Unit Test conditions
Detection time tar — — ms Figure 2.55
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Table 2.40  DA¥iRiFE
Parameter Min Typ Max Unit MK 1
Resolution — — 12 Bits —
Tk R 2S
HBITHEE — — 124 LSB PRI S E2MQ
INL — +2.0 +8.0 LSB PR E2MO
DNL — 1.0 +2.0 LSB —
HitPET — 8.5 — kQ —
TR — — 3 s EBEAH2MQ, BAHE20pF
R BETEE 0 — VREFH v —
KRR
INL — 2.0 +4.0 LSB —
DNL — 1.0 +2.0 LSB —
R AT E] — — 4.0 s —
PR fAE 5 — — kQ —
Capacitive load — — 50 pF —
HHBETE 0.2 — VREFH -0.2 \% —
2.7 TSN Characteristics
Table 2.41 TSN characteristics
Parameter Symbol Min Typ Max Unit Mt 5= 14
MR — — +1.0 — °C —
mERE — — 4.0 — mV/°C —
WHEBE (25°CH) — — 1.24 — \% —
RELRIRBETE tsTART — — 30 us —
FIERT|E] — 415 — — us —
2.8 OSCIZ LE#a M4 1%
Table 2.42  {RHF LM BEIFE
Parameter Symbol Min Typ Max Unit Mt 51
B 8] tar — — 1 ms Figure 2.55
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2.9 POR and LVD Characteristics

Oscillation stop detection timing

Figure 2.55 {RHELEE MBI

2.9 PORFMILVD4FIE

Table 2.43 Power-on reset circuit and voltage detection circuit characteristics (1)
Un
Parameter Symbol [Min |[Typ ([Max |it |Test conditions
Voltage detection | Power-on reset DPSBYCR.DEEPCUT][1:0] = 00b or VpPoRr 2.5 26 2.7 V | Figure 2.56
level (POR) 01b.
DPSBYCR.DEEPCUT[1:0] = 11b. 1.8 225 |27
Voltage detection circuit (LVDO) Veto 1 |2.84 |2.94 |3.04 Figure 2.57
Vdeto 2 |2.77 |2.87 [2.97
Vgeto 3 |2.70 |2.80 [2.90
Voltage detection circuit (LVD1) Vdet1 1 [2.89 [2.99 |[3.09 Figure 2.58
Vget1 2 |2.82 292 |3.02
Vdet1 3 |2.75 |2.85 [2.95
Voltage detection circuit (LVD2) Vdetz 1 |2.89 [2.99 |[3.09 Figure 2.59
Vdetz 2 |2.82 292 |3.02
Vdet2 3 [2.75 |2.85 [2.95
Internal reset time | Power-on reset time tPoR — 4.5 — ms | Figure 2.56
LVDO reset time tLvbo — 051 |— Figure 2.57
LVD1 reset time tLvD1 — 038 |— Figure 2.58
LVD2 reset time tLvD2 — 0.38 |— Figure 2.59
Minimum VCC down time"? tyorr | 200 |— — us | Figure 2.56,
Figure 2.57
Response delay tdet — — 200 |ps |Figure 2.57 to
Figure 2.59
LVD operation stabilization time (after LVD is enabled) taE-a) — — 10 ys | Figure 2.58,
Hysteresis width (LVD1 and LVD2) VLvH — 70 — m Figure 2.59
\Y

Table 243  LHRE{IBEERREBELNBRIFYE (—)
by
Parameter Symbol [Min |Typ |Max |7C |Wif&4
BB [EAG M BB Power-on reset DPSBYCR.DEEPCUT[1:0] = 00b or VpoRrR 25 |26 |27 |V |Figure 2.56
(POR) 01b.
DPSBYCR.DEEPCUT[1:0] = 11b. 1.8 225 |27
BBEAMEBE (LVDO) Vdeto 1 |2.84 |2.94 |3.04 Figure 2.57
Ve 2 |277 |2.87 |297
Vgeto 3 |2.70 |2.80 |2.90
BERNE% (LVD1) Vit 1 289 299 [3.09 Figure 2.58
Viet1 2 |2.82 292 [3.02
Vget1 3 |275 |2.85 |2.95
BEMNBEE (LVD2) Vietz 1 [2.89 |299 [3.09 Figure 2.59
Vierz 2 |282 (292 |3.02
Viez 3 |275 |2.85 |2.95
REBE (i1 BT 8] L EBE i8] tpoR — 45 |— ms | Figure 2.56
LVDOE i BY/&] tLvoo — 051 |— Figure 2.57
LVD1E (AT 8] tvor |— 038 |— Figure 2.58
LVD2E (i AT 8] tvpz |— 038 |— Figure 2.59
/W CCIEH BT [E]*1 tyorr | 200 |— — us | Figure 2.56,
Figure 2.57
MR AEIR taet — |— |200 |ps |E257E
Figure 2.59
LVDIR{ERRERYAl (BALVDRE) tyen) |— — 10 us | Figure 2.58,
RHEE (LVD1FILVD2) Vivw  |— (70 |— |m Figure 2.59
\

Note 1. The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels VpoR, Vgeto,
Vget1, and Vgetp for POR and LVD.
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Voltage detection circuit timing (Vget1)
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2.10 VBATT Characteristics

Table 2.44 BN FHINEERS

Conditions: VCC = AVCCO = VCC_USB = 2.7 t0 3.6 V, 2.7 < VREFHO/VREFH < AVCCO, VBATT = 1.8 t0 3.6 V
Parameter Symbol Min Typ Max Unit Mk &4
T 5 & A R AV BB R B VDETBATT 2.50 2.60 2.70 \% Figure 2.60
VCCERES 2 BRI FIRVBATTERE VBATTSW 2.70 — — \%
BEIEIRTI%EIVCC-of A HA tVOFFBATT 200 — — us
VBATT{REB[E42 M FE Vpattidet 1.8 1.9 2.0 \% Figure 2.61
=EEVBATTZHBY 8] tBATTOFF 200 — — us
e B 3R tBATTdet — — 200 us
VBATTS 28z 1T2 E BBl (VBATTMNSE ta(E-A) — — 20 Hs
LRVBATTMNSELZE R 1/5)
VBATTEE RGN (X lvBATTSEL —_ 140 350 nA
5VBATTMNSELR.VBATTMNSELIORYIE LA EL
, VBATTMNSELRVBATTMNSELAI1)

Figure 2.59  Voltage detection circuit timing (Vyet2)
210 VBATT Characteristics
Table 2.44 Battery backup function characteristics
Conditions: VCC = AVCC0 = VCC_USB = 2.7 to 3.6 V, 2.7 < VREFHO/VREFH < AVCCO, VBATT = 1.8 t0 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 2.60
Lower-limit VBATT voltage for power supply VBATTSW 2.70 — — \Y
switching caused by VCC voltage drop
VCC-off period for starting power supply tVOFFBATT 200 — — us
switching
VBATT low voltage detection level Vpattidet 1.8 1.9 2.0 \Y Figure 2.61
Minimum VBATT down time tBATTOFF 200 — — us
Response delay tBATTdet — — 200 us
VBATT monitor operation stabilization time taE-a) — — 20 us
(after VBATTMNSELR.VBATTMNSEL is
changed to 1)
VBATT current increase (when I\VBATTSEL — 140 350 nA
VBATTMNSELR.VBATTMNSEL is 1 compared
to the case that VBATTMNSELR.VBATTMNSEL
is 0)
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 (VpeTtgaTT)-
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Figure 2.60  Battery backup function characteristics
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tBATTdet tBATTdet
VBATTMNSEL _
Figure 2.61 Battery backup function characteristics
211 CTSU Characteristics
Table 2.45 CTSU characteristics
Parameter Symbol | Min Typ Max Unit Test conditions
External capacitance connected to TSCAP pin | Ciscap 9 10 11 nF —
TS pin capacitive load Chase — — 50 pF —
Permissible output high current ZIoH — — -40 mA When the mutual capacitance
method is applied
2.12 Flash Memory Characteristics
2.12.1 Code Flash Memory Characteristics
Table 2.46 Code flash memory characteristics (1 of 2)
Conditions: Program or erase: FCLK = 4 to 50 MHz
Read: FCLK < 50 MHz
FCLK = 4 MHz 20 MHz < FCLK < 50 MHz
Test
Parameter Symbol | Min Typ™® | Max | Min Typ® |[Max |Unit |conditions
Programming time 128-byte tp12s — 0.75 |13.2 |— 0.34 6.0 ms
Npec < 100 times
8-KB tpgk — 49 176 | — 22 80 ms
32-KB tp32k — 194 704 | — 88 320 ms
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Figure 2.60 HtEFMHNINEEIT =
tBATTOFF
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Figure 2.61 EM&EHINEEIFS
2.1 CTSU Characteristics
Table 2.45 CTSU characteristics
Parameter Symbol | Min Typ Max Unit Mt S 1
EZBITSCAPS | HIRSMERER A Ciscap 9 10 1 nF —
TSSIMA AR Cbase — — 50 pF —
AR AR ZioH — — -40 mA N AEBRER
2.12 INTFFF IS
2.12.1 R NFFF S
Table 2.46  XEBIATFEFE(10f2)
ZM4: HEFIBFR: FCLK=4E50MHz
Read: FCLK < 50 MHz
FCLK =4 MHz 20 MHz < FCLK < 50 MHz .
Wi
Parameter Symbol | Min Typ™® | Max | Min Typ® |[Max |Unit
iﬁiEE?IENPECﬂ 0 128-byte tp128 — 0.75 |13.2 |— 0.34 6.0 ms
(PN
8-KB tpak — 49  |176 |— 22 80 |ms
32-KB tpa2k — 194 704 |— 88 320 ms
R01DS0368EJ0120 Rev.1.20 RENESANS 7200, #9251
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Table 2.46  XE3IATFFIE(2012)

M RIESIERR: FCLK=4E50MHz
Read: FCLK < 50 MHz

FCLK = 4 MHz 20 MHz < FCLK < 50 MHz T
est

Parameter Symbol | Min Typ™® | Max | Min Typ® |[Max |Unit |conditions
Programming time 128-byte tp12s — 0.91 |158 |— 0.41 7.2 ms
Npec > 100 times

8-KB tpsk — 60 212 |— 27 96 ms

32-KB tp3ok — 234 848 |— 106 384 ms
Erasure time 8-KB tesk — 78 216 | — 43 120 ms
Npec < 100 times

32-KB tesok — 283 |864 |— 157 480 |ms
Erasure time 8-KB tesk — 94 260 |— 52 144 ms
Npgc > 100 times

32-KB te32k — 341 1040 | — 189 576 ms
Reprogramming/erasure cycle™ Npec  [10000"|— |— [10000"" |— — Times
Suspend delay during programming tspp — — 264 |— — 120 us
Programming resume time tprT — — 110 |— — 50 us
First suspend delay during erasure in suspend tsesp1 | — — 216 | — — 120 us
priority mode
Second suspend delay during erasure in suspend tsesp2 | — — 1.7 |— — 1.7 ms
priority mode
Suspend delay during erasure in erasure priority tseep — — 1.7 |— — 1.7 ms
mode
First erasing resume time during erasure in suspend |trest1 |— — 1.7 |— — 1.7 ms
priority mode™S
Second erasing resume time during erasure in trResT2 | — — 144 | — — 80 us
suspend priority mode
Erasing resume time during erasure in erasure tREET — — 144 | — — 80 us
priority mode
Forced stop command trD — — 32 — — 20 us
Data hold time™2 torp 1027 |— |— [10727% |— — Years

Note 1.

the minimum value.
Note 2.
Note 3.
Note 4.

This is the minimum number of times to guarantee all the characteristics after reprogramming. The guaranteed range is from 1 to

This indicates the minimum value of the characteristic when reprogramming is performed within the specified range.
This result is obtained from reliability testing.
The reprogram/erase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times (n = 10,000),

erasing can be performed n times for each block. For example, when 128-byte programming is performed 64 times for different
addresses in 8-KB blocks, and then the entire block is erased, the reprogram/erase cycle is counted as one. However, programming
the same address several times as one erasure is not enabled. Overwriting is prohibited.

Note 5.
Note 6.

Time for resumption includes time for reapplying the erasing pulse (up to one full pulse) that was cut off at the time of suspension.
The reference value at VCC = 3.3V and room temperature.
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FCLK =4 MHz 20 MHz < FCLK < 50 MHz .
it & 14

Parameter Symbol | Min Typ™® | Max | Min Typ® |[Max |Unit
%EEETJI‘EHNPECﬂO 128-byte tp128 — 091 |158 [— 0.41 7.2 ms
0R

8-KB tregx | — 60 |212 |— 27 9% |ms

32-KB tpa2k — 234 848 |— 106 384 ms
EIRE A 8-KB teex | — 78 |216 |— 43 120 |ms
NPEC=100%

32-KB teak | — 283 |864 |— 157|480 |ms
IR A 8-KB teax | — 94 |260 |— 52 144 |ms
NPEC>100%

32-KB te3ok — 341 1040 | — 189 576 ms
Reprogramming/erasure cycle™ Npec  |10000""|— |— [10000"" |— — Times
RIZHRIE E (=R tspp — — 264 | — — 120 us
YRIZ RS B[] tprT — — 10 |[— — 50 us
HRARN TR RN E—MERER tsesp1 | — —  |216 |— — 120 |us
HERMARN TIZEMRER RN S Z HRER tsesp2 | — — 17 |— — 1.7 |ms
BRI R TIERREA R VS IER tseep | — — 1.7 |— — 17 |ms
R SR T IEBRHAIA Y 55 — IR PR TR B B 8]+ 5 tresT1 | — — 17 |— — 1.7 |ms
ﬁtﬁﬁt?ﬁﬁiﬂi@ FRHRIE AV S8 — R IBR I E Y tresT2 | — — 144 |— — 80 us
ia
TEIRBR IR STiE T TR BREAIEHIR BRI E BY 18] tReer | — — 144 |— — 80 us
BEELLE S teD — — |32 |- — 20 us
HUBRIFET B2 tprP 102*3 | — — |10%273 — — Years

A1 XREFREERIIFAERENR LR, RIEERZM IR/IME,
X RRIERESCREARITEM RN R/IVE,

A3 WERKBAREENE,

FABMRIZRFARES DIROBIRR M. HEMRREFFRFAANK (n=10000) B, BJLFEMRIITORIRER. B2, ZXIeKBIRAAY
FREMAAITE4R128F TIRIZ, AERREMNRE, EBFRFEEERARITN. B2, TEREESMUZREEN—RIER. BIEEBER,

AL IRER B EEENNAEFER IR (RZ1105TRM) BIRTE,

A6.VCC=33VMIER THEEE,
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« Suspension during programming

FACI command X Program >< >< Suspend

>< Resume

tspo

FSTATR.FRDY Not Ready

« Suspension during erasure in suspend priority mode

FACI command :>< Erase >< >< Suspend >< Resume

tsesp1

><

Suspend

>< Resume

tsesoz

RA4M3 Datasheet 2. BEHEH

~RIZHRIEE
FACIE < X Program >< >< Suspend >< Resume
s

HERERATIRFAREEE

FACI® < X  Erase >< ><Suspend >< Resume >< Suspend

FSTATR.FRDY ERF
tresTr
s
SRR R TRRIRE S
FACIE S X Erase >< >< Suspend >< Resume
FSTATR.FRDY ERYF R4
treer
s —
<BHIELE
FACIEH< X REIFLE )
tro
FSTATR.FRDY TR __Ready

Figure 2.62  [ATE4RIEMIZMRNE EHAHIELEIF

2122  #HIERERE

Table 2.47  FUBIRNTFFE(102)

Z14: RIZTURBR: FCLK=4ZE50MHz
Read: FCLK < 50 MHz

<IRES“—>1 tresT2
« Suspension during erasure in erasure priority mode
FACI command X Erase >< >< Suspend >< Resume >
tseen
FSTATR FRDY [ Ready | [ NotReady |
treeT
« Forced Stop
FACI command X Forced Stop )
trD
FSTATR.FRDY
Figure 2.62  Suspension and forced stop timing for flash memory programming and erasure
2122 Data Flash Memory Characteristics
Table 2.47 Data flash memory characteristics (1 of 2)
Conditions: Program or erase: FCLK = 4 to 50 MHz
Read: FCLK < 50 MHz
FCLK =4 MHz 20 MHz < FCLK < 50 MHz
Test
Parameter Symbol | Min Typ™® | Max | Min Typ® |Max |Unit | conditions
Programming time 4-byte tbps — 0.36 (3.8 |— 0.16 1.7 ms
8-byte tbps — 0.38 |40 |— 0.17 1.8
16-byte | tpp1s — 042 (45 |— 0.19 |2.0
Erasure time 64-byte | tpeea — 3.1 18 |— 1.7 10 ms
128-byte | tpe12s — 4.7 27 |— 2.6 15
256-byte | tpeoss — 8.9 50 |[— 4.9 28
Blank check time 4-byte tpec4 — — 84 |— — 30 us
Reprogramming/erasure cycle”! Nppec | 1250002 | — — 12500072 |— — —
Suspend delay during programming 4-byte tbspD — — 264 | — — 120 |ps
8-byte — — 264 |— — 120
16-byte — — 264 | — — 120
Programming resume time tDPRT — — 110 |— — 50 us
First suspend delay during erasure in 64-byte | tpsespt | — — 216 | — — 120 |pus
suspend priority mode
128-byte — — 216 |— — 120
256-byte — — 216 |— — 120
R01DS0368EJ0120 Rev.1.20 RENESAS Page 74 of 92
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FCLK =4 MHz 20 MHz < FCLK < 50 MHz it
Parameter Symbol | Min R Typ® |Max |Unit
A2 E) 4byte  |tpps  |— 036 |38 |— 016 |17 |ms
8-byte |topg | — 038 |40 |— 017 |18
16-byte |top1s | — 042 |45 |— 019 |20
B30T 18] 64-byte |tpess | — 31 |18 |— 17 |10 |ms
128-byte | tpe1os | — 47 |27 |— 26 |15
256-byte | tpeoss | — 89 |50 |— 49 |28
TELEEE] 4-byte  |tpeca |— — 84 |— — 30 us
Reprogramming/erasure cycle! Nppec |12500072|— |— |[12500072 |— — —
B S EER 4byte  |tosro | — — 264 |— — 120 |ps
8-byte — — 264 | — — 120
16-byte — — 264 | — — 120
RIZ M S BT toprT | — — 110 |— — 50 us
Egg%iﬁiﬁ'ﬁ%[‘%ﬁﬁlﬁ NE—1 & 64-byte |tpsespr | — — 216 |— — 120 |ps
128-byte — — 216 | — — 120
256-byte — — 216 | — — 120
R01DS0368EJ0120 Rev.1.20 RENESAS H747, H2H
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Table 2.47

Conditions: Program or erase: FCLK = 4 to 50 MHz
Read: FCLK < 50 MHz

Data flash memory characteristics (2 of 2)

RA4M3 Datasheet

2. BREE

Table 2.47  #IRBINTFEIFIE(2012)

M RIESIERR: FCLK=4E50MHz
Read: FCLK < 50 MHz

FCLK =4 MHz 20 MHz < FCLK < 50 MHz T
est

Parameter Symbol | Min Typ® | Max | Min Typ™® |Max |Unit | conditions
Second suspend delay during erasure in | 64-byte | tpsesp2 | — — 300 |[— — 300 |pus
suspend priority mode

128-byte — — 390 (— — 390

256-byte — — 570 |— — 570
Suspend delay during erasing in erasure | 64-byte |tpsgep | — — 300 |[— — 300 |pus
priority mode

128-byte — — 390 |— — 390

256-byte — — 570 |— — 570
First erasing resume time during erasure in suspend |tprest1 | — — 300 |— — 300 |ps
priority mode™®
Second erasing resume time during erasure in tbrREST?2 | — — 126 | — — 70 us
suspend priority mode
Erasing resume time during erasure in erasure toreer | — — 126 | — — 70 us
priority mode
Forced stop command teD — — 32 |— — 20 us
Data hold time"® torp 108%™ |— |— [10%™ — — | Year

Note 1.

The reprogram/erase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times (n = 125,000),

erasing can be performed n times for each block. For example, when 4-byte programming is performed 16 times for different
addresses in 64-byte blocks, and then the entire block is erased, the reprogram/erase cycle is counted as one. However,
programming the same address several times as one erasure is not enabled. Overwriting is prohibited.

Note 2.

the minimum value.
Note 3.
Note 4.
Note 5.
Note 6.

This result is obtained from reliability testing.

2123

Table 2.48 Option setting memory characteristics

Conditions: Program: FCLK = 4 to 50 MHz
Read: FCLK < 50 MHz

Option Setting Memory Characteristics

This is the minimum number of times to guarantee all the characteristics after reprogramming. The guaranteed range is from 1 to
This indicates the minimum value of the characteristic when reprogramming is performed within the specified range.

Time for resumption includes time for reapplying the erasing pulse (up to one full pulse) that was cut off at the time of suspension.
The reference value at VCC = 3.3 V and room temperature.

FCLK =4 MHz 20 MHz < FCLK < 50 MHz it ¢

Parameter Symbol | Min R Typ™® |Max |Unit :
\%@fxﬁ*ﬁﬂ?#@ PREAIEIAY S8 RS HE 64-byte |tpsesp2 | — — 300 [ — — 300 |us
= 128-byte — — 390 (— — 390

256-byte — — 570 | — — 570
EEBRAAER TIRRIBEEEER 64-byte |tpseep | — —_ 300 | — — 300 |us

128-byte — — 390 (— — 390

256-byte — — 570 |— — 570
ERMAEUIRIREREI Y 5 —RIBPR IR E BT iE]+5 tDREST1 | — —_ 300 | — — 300 |ps
T%@ft?ﬁ*ﬁfﬁ"l‘ﬁ[‘%ﬁﬁIEﬂE’\J%:/ﬂ?f‘%’Wﬁﬂﬁ tDREST2 | — — 126 | — — 70 us
a
FRR RS TR R oreer | — N PP — 70 |ws
BEIELEGS trp — — 32 |— — 20 s
HIRRIFETIE3 torp 1034 | — — |10 — — Year

A1 EMRIZERARRE MRIVIEIRIR M. HEWNREZEREBRAANR (h=125000) B, SJLUXNEMREITIRER. HlM, L3364
*ﬁﬂiﬂ’ﬂ?\ﬁﬂb%#ﬂﬂ6?’)14?*1%&%%, AEEBREMREN, ENFEEERBRAITN. B, TEERAMUZREEN—RIERF. £

EE,
A2 XBEFRERRIEFFERENRDRE. RIBEEZEM EIR/ME
AIXFRTEEE CERRITENRRENFIENR/IVE.

A4 IEERRETRENH,

ESIMEN B EEENNAE NIRRT (&1 B KBE,

A6VCC=33VHIER THWEEE,

2.12.3 IR B NF4F
Table 2.48 EBIR EATFIFYE

Conditions: Program: FCLK = 4 to 50 MHz
Read: FCLK < 50 MHz

FCLK = 4 MHz 20 MHz < FCLK < 50 MHz
Parameter Symbol | Min Typ™? |Max Min Typ™? |Max Unit Test conditions
Programming time top — 83 309 — 45 162 ms
Nopc = 100 times
Programming time top — 100 371 — 55 195 ms
Nopc > 100 times
Reprogramming cycle Nopc 2000071 |— — 2000071 |— — Times
Data hold time™ torp 10273 | — — 10273 | — — Years

Note 1.
the minimum value.
Note 2.
Note 3. This result is obtained from reliability testing.
Note 4. The reference value at VCC = 3.3 V and room temperature.
213 Boundary Scan

This is the minimum number of times to guarantee all the characteristics after reprogramming. The guaranteed range is from 1 to

This indicates the minimum value of the characteristic when reprogramming is performed within the specified range.

R01DS0368EJ0120 Rev.1.20
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FCLK =4 MHz 20 MHz < FCLK = 50 MHz
Parameter Symbol | Min Typ™? | Max Min Typ4 |Max Unit Mt &4
YRIZETEINOPC=1 top — 83 309 — 45 162 ms
00%
YRIZBYBINOPC>1 top — 100 371 — 55 195 ms
00%
BREIEEM Nopc  [20000" |— — 20000 | — — Times
BURRIFETIE]2 tbrp 1 0*2 *3 — — 1 0*2 *3 — _ Years
FXREMREEFRIEFMB SN RDIE, FRIBEERM EIRIME,
A2 XRRERE S CREARITERRENFENR/IME,
A3 HWERKB A EMENH.
FE4VCC=33VHIERTHSEE,
213 AR AE
R01DS0368EJ0120 Rev.1.20 RENESAS H75W, 927
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Table 2.49 Boundary scan characteristics

Parameter Symbol Min Typ Max Unit Test conditions
TCK clock cycle time treKeye 100 — — ns Figure 2.63
TCK clock high pulse width tTCKH 45 — — ns

TCK clock low pulse width trekL 45 — — ns

TCK clock rise time trekr — — 5 ns

TCK clock fall time treks — — 5 ns

TMS setup time trmMss 20 — — ns Figure 2.64
TMS hold time tTMSH 20 — — ns

TDI setup time trois 20 — — ns

TDI hold time tTDIH 20 — — ns

TDO data delay troob — — 40 ns

Boundary scan circuit startup time™ | Tesstup | tRESWP — — — Figure 2.65

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

TCK /

tre Kcyc

trekH

Table 249  ARFHEHNE

Parameter Symbol Min Typ Max Unit Mt 14
TCKBY /& BR8] trckeye 100 — — ns Figure 2.63
TCKEY SR E tTCKH 45 — — ns

TCKBY PP ERX PR trekL 45 — — ns

TCKEY Bh_EFHETE] trekr — — 5 ns

TCKAY #h P2 ] treks — — 5 ns

TMSIZ BB 8] trmss 20 — — ns Figure 2.64
TMSRIFET 8] tTMSH 20 — — ns

TDIFEE 37 BY 8] trois 20 — — ns

TDIREFAT 8] trDIH 20 — — ns

TDO¥IBIEIR trDop — — 40 ns

N R B R B Th A )1 TessTUP tRESWP — — — Figure 2.65
1 ELBEUTANEZ, BRAEREER.

trcKeye

TCK /

trckH

Figure 2.63 Boundary scan TCK timing
e J—\\_//—\ﬂ
trmss trmsH
[
TMS i
trois trom
[
TDI i
trooo
TDO ;
Figure 2.64 Boundary scan input/output timing
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Figure 2.63 AR AETCKIYRF
o J—\\_//—\ﬂ
trmss trmsH
TMS X
trois trom
TDI X
troop
TDO ;
Figure 2.64 ARAERANGRLHNF
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VCC 1

RA4M3 Datasheet

2. BREE

VCC 1

RES
) tessTup - Boundary scan -
(= tRESWP) execute
Figure 2.65 Boundary scan circuit startup timing
2.14 Joint European Test Action Group (JTAG)
Table 2.50 JTAG
Parameter Symbol Min Typ Max Unit Test conditions
TCK clock cycle time trcKeye 40 — — ns Figure 2.66
TCK clock high pulse width tTeKH 15 — — ns
TCK clock low pulse width trekL 15 — — ns
TCK clock rise time trekr — — 5 ns
TCK clock fall time treks — — 5 ns
TMS setup time trmMss 8 — — ns Figure 2.67
TMS hold time tT™MsSH 8 — — ns
TDI setup time trois 8 — — ns
TDI hold time tToIH 8 — — ns
TDO data delay time tToop — — 20 ns
tTCKcyc
trekH
TCK treke
« trexe
trekL
Figure 2.66 JTAG TCK timing
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Dec 2, 2020

RES
C tesswe HREMWAGT
(= tRESWP)
Figure 2.65 AR{TEBEBITF
2144 BUHEEEMRATENNAUTAG)
Table 2.50 JTAG
Parameter Symbol Min Typ Max Unit M5 14
TCKEY & HABY /8] trckeye 40 — — ns Figure 2.66
TCKBY B Bl 5 B ttekH 15 — — ns
TCKETHMERK R TR trekL 15 — — ns
TCKBY$p_EFH B8] trokr — — 5 ns
TCKEY B R PEETE] treks — — 5 ns
TMSIg &R 8] trMss 8 — — ns Figure 2.67
TMSTREEET 8] tTMSH 8 — — ns
TDIFEE 37 B &l trois 8 — — ns
TDIR$FAT 8] troiH 8 — — ns
TDOHUELE IR BT 8] tTpob — — 20 ns
tTCKcyc
trekH
TCK treke
<« trekr
trekL
Figure 2.66 JTAG TCK timing
R01DS0368EJ0120 Rev.1.20 RENESAS H7TR, $#927
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trmss

trmsH
TMS %

trois troiH

troop
>
TDO

RA4M3 Datasheet

2. BREE

trmss

trmsH
TMS %

trois tro
TDI % %

troop
>
TDO

Figure 2.67  JTAG input/output timing

2.15 Serial Wire Debug (SWD)

Table 2.51 SWD

Parameter Symbol Min Typ Max Unit Test conditions
SWCLK clock cycle time tswekeye 40 — — ns Figure 2.68
SWCLK clock high pulse width tswckH 15 — — ns

SWCLK clock low pulse width tswekL 15 — — ns

SWCLK clock rise time tswekr — — 5 ns

SWCLK clock fall time tsweks — — 5 ns

SWDIO setup time tswps 8 — — ns Figure 2.69
SWDIO hold time tswDH 8 — — ns

SWDIO data delay time tswob 2 — 28 ns

R01DS0368EJ0120 Rev.1.20

1KENESANAS
Dec 2, 2020 /{
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Figure 2.67

215  BIT&IEIR(SWD)
Table 2.51  SWD

JTAG input/output timing

Parameter Symbol Min Typ Max Unit Wizt 14+
SWCLKEY & & HARY i8] tsweKeye 40 — — ns Figure 2.68
SWCLKBY S ko 5 tswekH 15 — — ns

SWCLKBY $hE Bk R 3 T tsWeKL 15 — — ns

SWCLKES$h_EF+B5 18] tsWoKr — — 5 ns

SWCLKEY T P& ] tsweks — — 5 ns

SWDIOi% &8 a] tswps 8 — — ns Figure 2.69
SWDIOR %Y 8] tswoH 8 — — ns

SWDIO¥HERE R B i8] tswDD 2 — 28 ns

R01DS0368EJ0120 Rev.1.20

1KENESAS
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tSWCKcyc tSWCKcyc
< > < >
tswekH tswekH
SWCLK ; SWCLK ;
tswekL tswekL
Figure 2.68 SWD SWCLK timing Figure 2.68 SWD SWCLK timing
e /— /—\—/—\— SWOLK / \ /—\_/—\_
tswobs tswoH tswos tswoH
SWDIO SWDIO
(Input) (Input)
tswop tswob
SWDIO SWDIO
(Output) (Output)
tswop tswop
SWDIO SWDIO
(Output) (Output)
B tswop tswbp
SWDIO SWDIO
(Output) (Output)
Figure 2.69  SWD input/output timing Figure 2.69 SWD input/output timing
2.16  Embedded Trace Macro Interface (ETM) 216  BARBRELZEOETM)
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Table 2.52 ETM
Conditions: High speed high drive output is selected in the Port Drive Capability bit in the PmnPFS register.

RA4M3 Datasheet 2. BEHEH

Table 2.52 ETM
F . EPmnPFSEH 7RV QIR BhAE Il RIS E S R Ho

Parameter Symbol Min Typ Max Unit Test conditions
TCLK clock cycle time treLKeye 40 — — ns Figure 2.70
TCLK clock high pulse width tTeLKH 17 — — ns
TCLK clock low pulse width troLkL 17 — — ns
TCLK clock rise time troLkr — — 3 ns
TCLK clock fall time troLks — — 3 ns
TDATA[3:0] output setup time tTRDS 3.5 — — ns Figure 2.71
TDATA[3:0] output hold time tTRDH 2.5 — — ns
troLkeyce
dl | .
- Ll
treLkH
TCLK / treLks
<+— troke
treLkL

Figure 2.70 ETM TCLK timing

Parameter Symbol Min Typ Max Unit Mt 14
TCLKBY $4 & HA B[] trcLKeye 40 — — ns Figure 2.70
TCLK B g ko 22 2 tTCLKH 17 — — ns
TCLKE PRk A BE S tTOLKL 17 — — ns
TCLKEY$p_EF+BYE] troLkr — — 3 ns
TCLKEY$p T B8] troLks — — 3 ns
TDATA[3:0]%1 4 22 37 B {a] tTRDS 3.5 — — ns Figure 2.71
TDATAI[3:0]% i R $F8Y &) tTRDH 25 — — ns
. troLkeyc _
< >
treikH
[ [
TCLK / <— ek
4— trCcLkr
treike

TCLK // \

tTrDS tTRDH trrDs tTrRDOH

TDATA[3:0]

Figure 2.70 ETM TCLK timing

TCLK 7 R

Figure 2.71 ETM output timing

R01DS0368EJ0120 Rev.1.20 RENESAS Page 80 of 92
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N > < > < >« o
tTrDS tTrROH tTrDS tTrROH
TDATA[3:0]
Figure 2.71 ETMi#HHBIE
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RA4M3 Datasheet

M1 SR THIRORS

Appendix 1.  BHMRERR T OKES
EHRERMAHSNERE (B
ElEzhRE)
RERFRN

Function | SIRIThAE Reset REFNER Bt IOKEEP =0 |IOKEEP =1"1
Mode MD Pull-up Keep-O Keep Hi-Z Keep
JTAG TCK/TMS/TDI Pull-up Keep-O Keep Hi-Z Keep

TDO output Keep-O Keep TDO%itH Keep
IRQ IRQx Hi-Z Keep-0"2 Keep Hi-Z Keep

IRQx-DS Hi-Z Keep-O"2 Keep' Hi-Z Keep
AGT AGTIOn Hi-Z Keep-O*z Keep Hi-Z Keep

AGTIOn (n=1,3) Hi-Z Keep-0™2 Keep'3 Hi-Z Keep
SCI RXDO Hi-Z Keep-0™2 Keep Hi-Z Keep
1[e3 SCLn/SDAN Hi-Z Keep-O™2 Keep Hi-Z Keep
USBFS USB_OVRCURXx Hi-Z Keep-0™2 Keep Hi-Z Keep

USB_OVRCURXx-DS/ Hi-Z Keep-0™2 Keep’3 Hi-Z Keep

USB_VBUS

USB_DP/USB_DM Hi-Z Keep-O'4 Keep' Hi-Z Keep
RTC RTCICx Hi-Z Keep-0™2 Keep’3 Hi-Z Keep

RTCOUT Hi-Z [RTCOUT selected] RTCOUT output Keep Hi-Z Keep
CLKOUT CLKOUT Hi-Z [CLKOUT selected] CLKOUT output Keep Hi-Z Keep
DAC DAn Hi-Z [DAN%I H (DAOE=1)IDAK H 1R Keep Hi-Z Keep
Others — Hi-Z Keep-O Keep Hi-Z Keep
Note:  H: High-level

L: Low-level

A2 IR IMIIEE N R FNEUER, RN E®RABIEIMERRETSIE, NHAREH.
AR IS E N RERAEFHEBCER, NWEABN.

Hi-Z: High-impedance

Keep-O: Hiti5IMMREBHLFNE, WASIHEANSET.
R ERESTURHREREE S BRS,
EREFIOH RS EFIDPSBYCRIOKEEPIU R AR /900

Appendix 1. Port States in Each Processing Mode
After Deep Software Standby
mode is canceled (return to
startup mode)
Deep Software
Function | Pin function Reset Software Standby mode Standby mode IOKEEP =0 |IOKEEP =1"1
Mode MD Pull-up Keep-O Keep Hi-Z Keep
JTAG TCK/TMS/TDI Pull-up Keep-O Keep Hi-Z Keep
TDO output Keep-O Keep TDO output Keep
IRQ IRQx Hi-Z Keep-0"2 Keep Hi-Z Keep
IRQx-DS Hi-Z Keep_O'2 Keep’3 Hi-Z Keep
AGT AGTIOn Hi-Z Keep-0™2 Keep Hi-Z Keep
AGTIOn (n=1,3) Hi-Z Keep-0™2 Keep® Hi-Z Keep
SCl RXDO Hi-Z Keep-0"2 Keep Hi-Z Keep
1IC SCLn/SDAN Hi-Z Keep—O'Z Keep Hi-Z Keep
USBFS USB_OVRCURx Hi-Z Keep-O™2 Keep Hi-Z Keep
USB_OVRCURXx-DS/ Hi-Z Keep-0™2 Keep’3 Hi-Z Keep
USB_VBUS
USB_DP/USB_DM Hi-z Keep-0™ Keep™3 Hi-z Keep
RTC RTCICx Hi-Z Keep-0™2 Keep3 Hi-Z Keep
RTCOUT Hi-Z [RTCOUT selected] RTCOUT output Keep Hi-Z Keep
CLKOUT CLKOUT Hi-Z [CLKOUT selected] CLKOUT output Keep Hi-Z Keep
DAC DAn Hi-Z [DAN output (DAOE = 1)] D/A output retained Keep Hi-Z Keep
Others — Hi-Z Keep-O Keep Hi-Z Keep
Note:  H: High-level
L: Low-level
Hi-Z: High-impedance
Keep-O: Output pins retain their previous values. Input pins go to high-impedance.
Keep: Pin states are retained during periods in Software Standby mode.
Note 1. Retains the 1/O port state until the DPSBYCR.IOKEEP bit is cleared to 0.
Note 2. Input is enabled if the pin is specified as the Software Standby canceling source while it is used as an external interrupt pin.
Note 3. Input is enabled if the pin is specified as the Deep Software Standby canceling source.
Note 4. Input is enabled while the pin is used as an input pin.
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Appendix 2. Package Dimensions

Appendix 2.

Package Dimensions

Information on the latest version of the package dimensions or mountings is displayed in “Packages” on the Renesas

Electronics Corporation website.

JEITA Package Code

RENESAS Code

Previous Code MASS (Typ) [g]

RN R L E R E L L
1 3
Index area

NOTE 3

P-LFQFP144-20x20-0.50 PLQPO0144KA-B — 1.2
Hop Unit: mm
1 p
108 73
RAAAARRAAAAAAAAARAAAARAAAAAAAAARRARA
109 == b= 72

= = o f =
144 = = =
37 }‘=
~

1
2.
3.

6 \NOTE4 ]

NOTE)

DIMENSIONS “*1” AND “*2” DO NOT INCLUDE MOLD FLASH.
DIMENSION “*3" DOES NOT INCLUDE TRIM OFFSET.
PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE

RA4M3 Datasheet

PYR2EERT

Appendix 2.

BERT

RATAR AR R SRR (5 B B R IniE R 3 h

F LOCATED WITHIN THE HATCHED AREA.
4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
[[ [ 1\
i) Reference | Dimensions in millimeters
@ *3bp symbol | win | Nom | Max
Sly[s] D 19.9 | 20.0 | 20.1
E 19.9 | 20.0 | 20.1
Az — 1.4 —
Hp 21.8 | 22.0 | 22.2
He 21.8 | 220 | 22.2
9 A — — 1.7
< < =\o| o A1 0.05 — 0.15
Lﬁi «\c J i by | 017 | 0.20 | 0.27
. 77 c 0.09 — 0.20
<
L 0 0° 3.5° 8°
P
L1 [e] — 0.5 —
) X — — 0.08
Detail F
y — — 0.08
Lp 0.45 0.6 | 0.75
L1 — 1.0 —
© 2016 Renesas Electronics Corporation. All rights reserved.
Figure 2.1 LQFP 144-pin
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B A E Wik,
JEITAR KA RENESAS Code Kl MASS (Typ) [g]
P-LFQFP144-20x20-0.50 PLQP0144KA-B — 1.2
Hp Unit: mm
1 p
108 73
ARRRAAAAAAARRRAAAAAAAAAARRAAAAAAAARH
109 == =72
E= = | o
= = "
144 = =|l=l37
ik HHHHHHIEIHHIEIHHHHHHHHHIleHIfIHHHHHHHHHAi
! — 36 NNOBA ) p R REEES, 2RI REEHIBES, 3PN
ARSI AT DRI RER B Ale], BT FIRRIA, 4354
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@ *pr Min | Nom | Max
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PYR2EERT

JEITA Package Code

RENESAS Code

Previous Code

MASS (Typ) [d]

P-LFQFP100-14x14-0.50

PLQPO0100KB-B

0.6

Hp

*1 p

Unit: mm

JEITAB IS RENESAS Code Awi B3 MASS (Typ) [g]
P-LFQFP100-14x14-0.50 PLQP0100KB-B — 0.6
Ho Unit: mm
*1 D
75 51
ARAAAAAAAAARAAARAAAAAAAARR I

AAARAARARRARRRARARA

50

(EEEEREE LR EEEEEEELLLD

*2

ililalalatalalatoy;

He

75 51
RARRRARAAAAAAAARAAAAAAARAR -
76 = =50 !'!
= - =
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! Index area 2 :NOTE 4 NOTE)
NOTE 3 F 1. DIMENSIONS “*1” AND “*2" DO NOT INCLUDE MOLD FLASH.
2. DIMENSION “*3" DOES NOT INCLUDE TRIM OFFSET.
3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
i T\ LOCATED WITHIN THE HATCHED AREA.
Wawmi 4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
Reference | Dimensions in millimeters
5 > y[s] By, Symeol | pMin | Nom | Max
&< @ D | 139 | 140 | 14.1
E 13.9 | 14.0 | 141
Az — 1.4 —
Hp 15.8 | 16.0 | 16.2
( He 158 | 16.0 | 16.2
[Te]
< ¢ g R A — — 1.7
\ } \ A | 005 — | 015
i s bp | 015 ] 0.20 | 027
< c 0.09 — | 020
Lo 0 0° | 35° | 8°
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Detail F — : —
X — — | 0.08
y — — | 0.08
Lp 0.45 0.6 | 0.75
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PYR2EERT

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g] JEITAB IS RENESAS Code Awi B3 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 D *1 D
TRAARRARAARRRRAT IRARARRRARRRARAR
I
49 = == 32 49 = = 32 L
|
= - =] 1 I-=.
] | s e =.
(=" =] == - I.=.
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Index area NOTE 4 AIRSIX NOTE 4
NOTE 3
1. DIMENSIONS “*1” AND “*2" DO NOT INCLUDE MOLD FLASH. MRS MEERT RES BT R, BRI FRREAN. 415
[s] 2. DIMENSION “*3" DOES NOT INCLUDE TRIM OFFSET. 5] MERRAEN, RITESBHATRE,
E /] 1 3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE E [l [ 1\
LOCATED WITHIN THE HATCHED AREA.
4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
(=l y[s] . — =y [s] . ; —
8 3 bp Reference | Dimensions in millimeters E 3 bp szre  RIUBRASEM
(&]x @ Symbol | Min | Nom | Max {&]x @) Min | Nom | Max
D 9.9 10.0 | 10.1 D 9.9 10.0 | 101
E 9.9 10.0 | 101 E 9.9 10.0 | 10.1
A | — | 14| — A | — | 14| —
Hp 11.8 | 12.0 | 12.2 Hp 11.8 | 12.0 | 12.2
He 11.8 | 12.0 | 12.2 He 11.8 | 12.0 | 12.2
e} w
o 8 Al — | — |17 o 8 A | — ] — |7
<| < o < < o
1 J ‘ A1 0.05 — 0.15 1 J ‘ A1 0.05 — 0.15
I 7 < bp | 0.15 | 0.20 | 0.27 I -f i© b, | 0.15 | 0.20 | 0.27
< c 0.09 — 0.20 < c 0.09 — 0.20
Lo 0 0° | 35° | 8° Lo 0 0° | 35° | 8
L4 ] _ 05 . Ly le] — 0.5 —
Detail F M _ o 0.08 Detail F X . _ 0.08
y — | — | o008 y — | — | o008
Lp 0.45 0.6 | 0.75 Lp 0.45 0.6 | 0.75
L4 — 1.0 — L4 — 1.0 —
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Figure 2.3 LQFP 64-pin Figure 2.3 LQFP 64-pin
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Appendix 3.

This appendix describes I/O register address and access cycles by function.

I/O Registers

3.1 Peripheral Base Addresses

This section provides the base addresses for peripherals described in this manual. Table 3.1 shows the name, description,

and the base address of each peripheral.

Table 3.1 Peripheral base address (1 of 3)

RA4M3 Datasheet

MIR3I0F 725

Appendix 3.

I/O Registers
KM RIZINEEHIA T 105 17 28 tth it K1 37 18] /&) A

3.1 SMgEuit
AU REAFHPRRNIMEN RS, R3IRRTEMMRORI. HRFE ML

Table 3.1 Hhig Bk (10f3)

Name Description Base address
RMPU Renesas Memory Protection Unit 0x4000_0000
TZF TrustZone Filter 0x4000_OEO00
SRAM SRAM Control 0x4000_2000
BUS BUS Control 0x4000_3000
DMACO Direct memory access controller 0 0x4000_5000
DMACH1 Direct memory access controller 1 0x4000_5040
DMAC2 Direct memory access controller 2 0x4000_5080
DMAC3 Direct memory access controller 3 0x4000_50C0
DMAC4 Direct memory access controller 4 0x4000_5100
DMAC5 Direct memory access controller 5 0x4000_5140
DMAC6 Direct memory access controller 6 0x4000_5180
DMAC7 Direct memory access controller 7 0x4000_51C0
DMA DMAC Module Activation 0x4000_5200
DTC Data Transfer Controller 0x4000_5400
ICU Interrupt Controller 0x4000_6000
CACHE CACHE 0x4000_7000
CPSCU CPU System Security Control Unit 0x4000_8000
DBG Debug Function 0x400_1B000
FCACHE Flash Cache 0x400_1C100
SYSC System Control 0x4001_E000
PORTO Port 0 Control Registers 0x4008_0000
PORT1 Port 1 Control Registers 0x4008_0020
PORT2 Port 2 Control Registers 0x4008_0040
PORT3 Port 3 Control Registers 0x4008_0060
PORT4 Port 4 Control Registers 0x4008_0080
PORT5 Port 5 Control Registers 0x4008_00A0
PORT6 Port 6 Control Registers 0x4008_00CO0
PORT7 Port 7 Control Registers 0x4008_00EO
PORT8 Port 8 Control Registers 0x4008_0100
PFS Pmn Pin Function Control Register 0x4008_0800
ELC Event Link Controller 0x4008_2000
RTC Realtime Clock 0x4008_3000
IWDT Independent Watchdog Timer 0x4008_3200
WDT Watchdog Timer 0x4008_3400
CAC Clock Frequency Accuracy Measurement Circuit 0x4008_3600

Name Description it

RMPU BERFRIFET 0x4000_0000
TZF TrustZone Filter 0x4000_0OEO00
SRAM SRAM Control 0x4000_2000
BUS B 0x4000_3000
DMACO BHERFIHIEEHR0 0x4000_5000
DMAC1 BREAFIHRESIZE 0x4000_5040
DMAC2 BHERNFIRRITHI2E2 0x4000_5080
DMAC3 EEREHIEEH283 0x4000_50C0
DMAC4 BEERFIHEITH 24 0x4000_5100
DMAC5 BEAFIHEERIZES 0x4000_5140
DMACS6 BHERFHEESRe 0x4000_5180
DMAC7 BEERNFIHEITE 7 0x4000_51C0
DMA DMACHE SR EE 0x4000_5200
DTC HiEL T 28 0x4000_5400
Icu i 38 0x4000_6000
CACHE CACHE 0x4000_7000
CPSCU CPURSR 21THI R TT 0x4000_8000
DBG AR ThEE 0x400_1B000
FCACHE NFETF 0x400_1C100
SYSC REIES 0x4001_E000
PORTO mO0EHIE 728 0x4008_0000
PORT1 mOERIEF 728 0x4008_0020
PORT2 IO 21TH & 7 85 0x4008_0040
PORT3 Ih 31215 7738 0x4008_0060
PORT4 im0 4RI & 728 0x4008_0080
PORT5 IO 51T & 7 88 0x4008_00A0
PORT6 I O 61 Hl & 17 28 0x4008_00CO
PORT7 mO7EHIE 728 0x4008_00EO
PORT8 IO 8iTHl & 788 0x4008_0100
PFS Pmn3|HIThEEIZ B F 728 0x4008_0800
ELC E T 28 0x4008_2000
RTC STAY AT 0x4008_3000
IWDT I EIVAENES 0x4008_3200
WDT Bl TRER 2R 0x4008_3400
CAC Y TR A RN 2 B B 0x4008_3600
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Table 3.1 Peripheral base address (2 of 3)
Name Description Base address
MSTP Module Stop Control A, B, C, D 0x4008_4000
POEG Port Output Enable Module for GPT 0x4008_A000
USBFS USB 2.0 FS Module 0x4009_0000
SDHIO SD Host Interface 0 0x4009_2000
SSIEO Serial Sound Interface Enhanced (SSIE) 0x4009_D000
IICO Inter-Integrated Circuit 0 0x4009_F000
lIcowu Inter-Integrated Circuit 0 Wake-up Unit 0x4009_F014
lIC1 Inter-Integrated Circuit 1 0x4009_F100
CANO CANO Module 0x400A_8000
CAN1 CAN1 Module 0x400A_9000
CTSU Capacitive Touch Sensing Unit 0x400D_0000
PSCU Peripheral Security Control Unit 0x400E_0000
AGTO Low Power Asynchronous General purpose Timer 0 0x400E_8000
AGT1 Low Power Asynchronous General purpose Timer 1 0x400E_8100
AGT2 Low Power Asynchronous General purpose Timer 2 0x400E_8200
AGT3 Low Power Asynchronous General purpose Timer 3 0x400E_8300
AGT4 Low Power Asynchronous General purpose Timer 4 0x400E_8400
AGT5 Low Power Asynchronous General purpose Timer 5 0x400E_8500
TSN Temperature Sensor 0x400F_3000
CRC CRC Calculator 0x4010_8000
DOC Data Operation Circuit 0x4010_9000
SCIo Serial Communication Interface 0 0x4011_8000
SCI1 Serial Communication Interface 1 0x4011_8100
SCI2 Serial Communication Interface 2 0x4011_8200
SCI3 Serial Communication Interface 3 0x4011_8300
SCl4 Serial Communication Interface 4 0x4011_8400
SCI9 Serial Communication Interface 9 0x4011_8900
SPI0 Serial Peripheral Interface 0 0x4011_A000
SCE9 Secure Cryptographic Engine 0x4016_1000
GPT320 General PWM 32-Bit Timer 0 0x4016_9000
GPT321 General PWM 32-Bit Timer 1 0x4016_9100
GPT322 General PWM 32-Bit Timer 2 0x4016_9200
GPT323 General PWM 32-Bit Timer 3 0x4016_9300
GPT164 General PWM 16-Bit Timer 4 0x4016_9400
GPT165 General PWM 16-Bit Timer 5 0x4016_9500
GPT166 General PWM 16-Bit Timer 6 0x4016_9600
GPT167 General PWM 16-Bit Timer 7 0x4016_9700
GPT_OPS Output Phase Switching Controller 0x4016_9A00
ADC120 12bit A/D Converter 0 0x4017_0000
ADC121 12bit A/D Converter 1 0x4017_0200
DAC12 12-bit D/A converter 0x4017_1000

Table 3.1 SMgEttuhk (24, #34)

Name Description it

MSTP BERfEEEHIAC B. C. D 0x4008_4000
POEG GPTis 46 AR IR 0x4008_A000
USBFS USB2.OFS#RER 0x4009_0000
SDHIO SDEMENO 0x4009_2000
SSIEO BRITAE S EOIG5R(SSIE) 0x4009_D000
1ICO Inter-Integrated Circuit 0 0x4009_F000
IICOWU R BB R Y BB BR OPR B 52 7T, 0x4009_F014
IIC1 Inter-Integrated Circuit 1 0x4009_F100
CANO CANO Module 0x400A_8000
CAN1 CAN1 Module 0x400A_9000
CTSU A ANIERE 2T 0x400D_0000
PSCU SEREITHE R 0x400E_0000
AGTO RN EE S BAE R0 0x400E_8000
AGT1 RIS S8 AR 281 0x400E_8100
AGT2 RINER T BAE R 282 0x400E_8200
AGT3 RIh#ES & @A ER 283 0x400E_8300
AGT4 R E S BRAER R4 0x400E_8400
AGT5 RIS 2B A ERT 285 0x400E_8500
TSN o R 28 0x400F_3000
CRC CRC Calculator 0x4010_8000
DOC BB TH B 0x4010_9000
SCIo BiT®REOo 0x4011_8000
SCH BITEIREON 0x4011_8100
SCI2 SBiTETEO2 0x4011_8200
SCI3 BITEEO3 0x4011_8300
SCl4 BTENZEO4 0x4011_8400
SCI9 BiTEEO9 0x4011_8900
SPI0 BITIMEIEO0 0x4011_A000
SCE9 TENEs|E 0x4016_1000
GPT320 BAPWM32{IERT250 0x4016_9000
GPT321 BAPWM32ML ERTE]1 0x4016_9100
GPT322 BRAPWM321IE BT 282 0x4016_9200
GPT323 BEAPWM32fIEFT233 0x4016_9300
GPT164 BAPWM16fLERT 254 0x4016_9400
GPT165 BRAPWM16MLET 285 0x4016_9500
GPT166 BAPWM16MLERT 286 0x4016_9600
GPT167 BRAPWM16MLER 287 0x4016_9700
GPT_OPS R ARGIY)IRIESI2S 0x4016_9A00
ADC120 12bit A/D Converter 0 0x4017_0000
ADC121 12bit A/D Converter 1 0x4017_0200
DAC12 12-bit D/A converter 0x4017_1000
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Table 3.1 Peripheral base address (3 of 3)
Name Description Base address
FLAD Data Flash 0x407F_C000
FACI Flash Application Command Interface 0x407F_EO000
QSPI Quad-SPI 0x6400_0000

Table 3.1 SMgEhit(30f3)
Name Description it
FLAD WIRINTE 0x407F_C000
FACI FlashRZ Aer <10 0x407F_E000
QSPI Quad-SPI 0x6400_0000

Note:  Name = Peripheral name
Description = Peripheral functionality
Base address = Lowest reserved address or address used by the peripheral

3.2 Access Cycles

This section provides access cycle information for the I/O registers described in this manual.

e Registers are grouped by associated module.

o The number of access cycles indicates the number of cycles based on the specified reference clock.

e In the internal I/O area, reserved addresses that are not allocated to registers must not be accessed, otherwise operations
cannot be guaranteed.

e The number of I/O access cycles depends on bus cycles of the internal peripheral bus, divided clock synchronization
cycles, and wait cycles of each module. Divided clock synchronization cycles differ depending on the frequency ratio
between ICLK and PCLK.

e When the frequency of ICLK is equal to that of PCLK, the number of divided clock synchronization cycles is always

constant.

e When the frequency of ICLK is greater than that of PCLK, at least 1 PCLK cycle is added to the number of divided
clock synchronization cycles.

o The number of write access cycles indicates the number of cycles obtained by non-bufferable write access.

Note:  This applies to the number of cycles when access from the CPU does not conflict with the instruction fetching to the
external memory or bus access from other bus masters such as DTC or DMAC.

Note:  B#M=IM&BEFR
IR =5 NETHEE
Eihit=IMEERN KRR G MUt
3.2 i) A HA
ANIREERFMPRNIOT FESAIHRI B ERE .
OFFRITERIERD A,
@i5 0 AN EIEE T EESE N A .
@ TENIIOX, REEIFRIKRD AT FesBIRE UL, BN ERIERIE,

@015 R F R EBUR T NERIME S AR S LA M. DM HES ARMNS MERNEFFAR. 2MNHEDE

BREURFICLKFIPCLK Z 8] Sfi =t

@ SICLKBYSAEREFPCLKAYSAZAY, 73 3ARES D AR AL R IEER,

@ ZICLKINE K FPCLKINERS, 7 4ith[E B R ZE /8101 MNPCLK A Hf.

@5 iRl FE M E IR IFE AT IH R RISHIE HA K.

Note: XIEATIHRBCPURILIRS MIMNBEMERREUELIREEMSLTTE (FIMIDTCHDMAC) BISLILRARHR

B B9 E B 2K

Table 3.2 Access cycles (1 of 3)
Number of access cycles
Address ICLK = PCLK ICLK > PCLK™
Cycle

Peripherals From To Read Write Read Write Unit Related function

RMPU, TZF, 0x4000_0000 0x4000_6FFF 4 3 4 3 ICLK Renesas Memory

SRAM, BUS, Protection Unit,

DMACnN, DMA, TrustZone Filter,

DTC, ICU SRAM Control, BUS
Control, Direct
memory access
controller n, DMAC
Module Activation,
DTC Control Register,
Interrupt Controller

CACHE 0x4000_7000 0x4000_7FFF 3 5 3 5 ICLK CACHE

CPSCU, DBG, 0x4000_8000 0x4001_CFFF 4 3 4 3 ICLK CPU System Security

FCACHE Control Unit, Debug
Function, Flash Cache

SYSC 0x4001_E000 0x4001_E3FF 5 4 5 4 ICLK System Control

SYSC 0x4001_E400 0x4001_E5FF 9 8 5t08 5t08 PCLKB | System Control

PORTN, PFS 0x4008_0000 0x4008_OFFF 5 4 2to5 2to4 PCLKB | Port n Control
Registers, Pmn Pin
Function Control
Register
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Table 3.2  i5iA/AHRA(10f3)
e I A%
Address ICLK = PCLK ICLK > PCLK™1
Cycle

Peripherals From To Read Write Read Write Unit HEXINEE

RMPU, TZF, 0x4000_0000 0x4000_6FFF 4 3 4 3 ICLK | BiEmERipe

SRAM, BUS, 7T, TrustZoneid

DMACn, DMA, SEs.

DTC, ICU SRAMIZHI, Rk
=5l BERTFEILRE
1EH28n. DMACKEIR
BUE. DTCIRHIETE
AR 28

CACHE 0x4000_7000 0x4000_7FFF 3 5 3 5 ICLK CACHE

CPSCU, DBG, 0x4000_8000 0x4001_CFFF 4 3 4 3 ICLK (;PU:\??\E?E%?’?%‘J%

FCACHE 7T,

Ihée, WE

sysc 0x4001_E000 0x4001_E3FF 5 4 5 4 ICLK | B45iss)

sysc 0x4001_E400 0x4001_E5FF 9 8 5t08 5t08 PCLKB | R4zl

PORTN, PFS 0x4008_0000 0x4008_OFFF 5 4 2to5 2to4 PCLKB | i Ani=Hl
1728, Pmn5IHD
Ihieis
Register

R01DS0368EJ0120 Rev.1.20 RENESANS %8701, #9251

Dec 2, 2020




RA4M3 Datasheet

Appendix 3. I/O Registers

RA4M3 Datasheet

MIR3I0F 725

Dec 2, 2020

Table 3.2 Access cycles (2 of 3)
Number of access cycles
Address ICLK = PCLK ICLK > PCLK™
Cycle

Peripherals From To Read Write Read Write Unit Related function

ELC, RTC, IWDT, | 0x4008_2000 0x4008_3FFF 5 4 3to5 2to4 PCLKB | Event Link Controller,

WDT, CAC Realtime Clock,
Independent
Watchdog Timer,
Watchdog Timer,
Clock Frequency
Accuracy
Measurement Circuit

MSTP 0x4008_4000 0x4008_4FFF 5 4 2to5 2to 4 PCLKB | Module Stop Control

POEG 0x4008_A000 0x4008_AFFF 5 4 3to5 2to4 PCLKB | Port Output Enable
Module for GPT

USBFS 0x4009_0000 0x4009_3FFF 6 5 3to6 3to5 PCLKB | USB 2.0 FS Module

USBFS 0x4009_4000 0x4009_4FFF 4 3 1to4 1t03 PCLKB | USB 2.0 FS Module

SDHIO, SSIEO, 0x4009_2000 0x4009_FFFF 5 4 2to5 2to4 PCLKB | SD Host Interface 0,

1ICn, IICOWU Serial Sound Interface
Enhanced, Inter-
Integrated Circuit n,
Inter-Integrated Circuit
0 Wake-up Unit

CANn 0x400A_8000 0x400A_9FFF 5 4 2to5 2to4 PCLKB [ CANn Module

CTSU 0x400D_0000 0x400D_FFFF 4 3 1to4 1t03 PCLKB | Capacitive Touch
Sensing Unit

PSCU 0x400E_0000 0x400E_OFFF 5 4 2to5 2to4 PCLKB | Peripheral Security
Control Unit

AGTn 0x400E_8000 0x400E_8FFF 7 4 5t07 2to4 PCLKB | Low Power
Asynchronous
General purpose
Timer n

TSN 0x400F_3000 0x400F_3FFF 5 4 2to5 2to4 PCLKB | Temperature Sensor

CRC, DOC 0x4010_8000 0x4010_9FFF 5 4 2to5 2to 4 PCLKA | CRC Calculator, Data
Operation Circuit

SCIn 0x4011_8000 0x4011_8FFF 52 472 210 52 210472 PCLKA | Serial Communication
Interface n

SPIn 0x4011_A000 0x4011_AFFF 53 473 21053 2t0 473 PCLKA | Serial Peripheral
Interface n

SCE9 0x4016_1000 0x4016_1FFF 6 4 3to6 2to4 PCLKA | Secure Cryptographic
Engine

GPT32n, GPT16n, | 0x4016_9000 0x4016_9FFF 7 4 4t07 2to4 PCLKA | General PWM 32-Bit

GPT_OPS Timer n, General
PWM 16-Bit Timer n,
Output Phase
Switching Controller

ADC12n, DAC12 | 0x4017_0000 0x4017_2FFF 5 4 2to5 2to4 PCLKA | 12bit A/D Converter n,
12-bit D/A converter

QSPI 0x6400_0000 0x6400_000F 5 14 to ™ 2to5 14to0 ™ PCLKA | Quad-SPI

QSPI 0x6400_0010 0x6400_0013 25t0 ™4 6to ™ 25t0 ™4 5t0 ™4 PCLKA | Quad-SPI

QSPI 0x6400_0014 0x6400_0037 5 14to ™ 2to5 14t0 ™ PCLKA | Quad-SPI

QSPI 0x6400_0804 0x6400_0807 4 3 1to4 1t03 PCLKA | Quad-SPI
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Table 3.2 BRI (24, #34)
el A %L
Address ICLK = PCLK ICLK > PCLK™
Cycle

Peripherals From To Read Write Read Write Unit HxIhEE

ELC, RTC, IWDT, |0x4008_2000 0x4008_3FFF 5 4 3to5 2to4 PCLKB | B455EIEHI2E,

WDT, CAC ATET $R, JRIL
BIENSE,
B WESE,
SETiE
Accuracy
M2 B

MSTP 0x4008_4000 0x4008_4FFF 5 4 2to5 2to 4 PCLKB | #RR{Z LE1EH

POEG 0x4008_A000 0x4008_AFFF 5 4 3to5 2to4 PCLKB | imO%H fE6E
GPTHZIR

USBFS 0x4009_0000 0x4009_3FFF 6 5 3t06 3to5 PCLKB | USB2.OFSIER

USBFS 0x4009_4000 0x4009_4FFF 4 3 1to4 1t03 PCLKB | USB2.OFSIER

SDHIO, SSIEO, 0x4009_2000 0x4009_FFFF 5 4 2to5 2to4 PCLKB | SDE##=00,

lICn, ICOWU BiTEEEO
BeRA, EK
SRk FREEN
POEBSE AL AR BROMER 2
7T

CANn 0x400A_8000 0x400A_9FFF 5 4 2to5 2to4 PCLKB | CANNiE#R

CTSU 0x400D_0000 0x400D_FFFF 4 3 1to4 1t03 PCLKB | Capacitive Touch
EREEBTT

PSCU 0x400E_0000 0x400E_OFFF 5 4 2to5 2to4 PCLKB | SMEZRE
EH2T

AGTn 0x400E_8000 0x400E_8FFF 7 4 5t07 2to4 PCLKB | fkEBE
Asynchronous
—RR A&
Timer n

TSN 0x400F_3000 0x400F_3FFF 5 4 2to5 2to4 PCLKB | RERXL/ 28

CRC, DOC 0x4010_8000 0x4010_9FFF 5 4 2to5 2to4 PCLKA | CRCItE 23, ¥R
EHEBE

SCin 0x4011_8000 0x4011_8FFF 52 42 2t0 572 210472 PCLKA | B1T#fs
Interface n

SPIn 0x4011_A000 0x4011_AFFF 573 473 2t0 5% 2t0 47 PCLKA | &81T9M&
Interface n

SCE9 0x4016_1000 0x4016_1FFF 6 4 3t06 2to4 PCLKA | Z2ZBEZF
Engine

GPT32n, GPT16n, | 0x4016_9000 0x4016_9FFF 7 4 4t07 2to4 PCLKA iEFHPWM321ﬁiETI

GPT_OPS 2=n, @A
PWM16{iLER 28N,
kel Elind
FFRI=HIE

ADC12n, DAC12 | 0x4017_0000 0x4017_2FFF 5 4 2to5 2to4 PCLKA | 12bit A/D Converter n,
12-bit D/A converter

QSPI 0x6400_0000 0x6400_000F 5 14t0 ™ 2to5 14t0 ™ PCLKA | Quad-SPI

QSPI 0x6400_0010 0x6400_0013 25 to ™4 6to ™4 25t0 ™4 5to0 ™4 PCLKA | Quad-SPI

QSPI 0x6400_0014 0x6400_0037 5 14t0 ™ 2to5 14 t0 ™ PCLKA | Quad-SPI

QSPI 0x6400_0804 0x6400_0807 4 3 1to4 1t03 PCLKA | Quad-SPI

=
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Appendix 3. I/O Registers

Table 3.2 Access cycles (3 of 3)
Number of access cycles
Address ICLK = FCLK ICLK > FCLK™
Cycle
Peripherals From To Read Write Read Write Unit Related function
FLAD, FACI 0x407F_C000 0x407F_EFFF 5 4 2to5 2to4 FCLK Data Flash, Flash

Application Command
Interface

Note 1. If the number of PCLK or FCLK cycles is non-integer (for example 1.5), the minimum value is without the decimal point, and the
maximum value is rounded up to the decimal point. For example, 1.5t0 2. 5is 1 to 3.

Note 2. When accessing a 16-bit register (FTDRHL, FRDRHL, FCR, FDR, LSR, and CDR), access is 2 cycles more than the value shown in

Table 3.2. When accessing an 8-bit register (including FTDRH, FTDRL, FRDRH, and FRDRL), the access cycles are as shown in
Table 3.2.

Note 3. When accessing the 32-bit register (SPDR), access is 2 cycles more than the value in Table 3.2. When accessing an 8-bit or 16-bit

register (SPDR_HA), the access cycles are as shown in Table 3.2.
Note 4. The access cycles depend on the QSPI bus cycles.
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Table 3.2 HiR AR (34, #34)
him) EHA %X
Address ICLK = FCLK ICLK > FCLK™
Cycle
Peripherals From To Read Write Read Write Unit HEXINEE
FLAD, FACI 0x407F_C000 0x407F_EFFF 5 4 2105 2t04 FCLK | $%BiR%E. N7E
MAmS
Interface

A1 EPCLKEFCLK A BARU D IREE SR (F1In1.5) , MsMEFRH NS, RABENEENT/NES. F30, 1582, 52153,

7A2.f1R161U %7728 (FTDRHL. FRDRHL. FCR. FDR. LSRFICDR) BY, ifialBdialtt RETREYEZ 24N E A

+®3.2, HIAI8MiIE7FEs (EFEFTDRH. FTDRL. FRRDHANFRDRL) BY, iAialfE RSN T EFTR:

Table 3.2.

E3.A18)321UE 7R (SPDRIAY, iARJEER3I2FMEZ 2N AR, HiE8Us161IF 78 (SPDR_HA) BY, JAREARINR3.2FT.

AR RERBUR FQSPLE L A,
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the

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

1.

Precaution against Electrostatic Discharge (ESD)

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
Processing at power-on

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

level at which resetting is specified.
Input of signal during power-off state

Do not input signals or an 1/0O 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 Vi
(Max.) and Vi (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 Vi. (Max.) and Viu (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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Notice

1.

10.

1.
12.

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

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

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

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for
Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

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

subsidiaries.

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

(Rev.4.0-1 November 2017)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
www.renesas.com www.renesas.com/contact/
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Corporation. All trademarks and registered trademarks are the property
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