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High-performance 200 MHz Arm Cortex-M33 core, up to 2 MB code flash memory with Dual-bank, background and SWAP
operation, 8 KB Data flash memory, and 512 KB SRAM with Parity/ECC. High-integration with Ethernet MAC controller, USB
2.0 High-Speed, CAN FD, SDHI, Quad and Octa SPI, and advanced analog. Integrated Secure Crypto Engine with
cryptography accelerators, key management support, tamper detection and power analysis resistance in concert with Arm
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TrustZone for integrated secure element functionality.

Features

= Arm® Cortex®-M33 Core

e Armv8-M architecture with the main extension
e Maximum operating frequency: 200 MHz
o Arm Memory Protection Unit (Arm MPU)
— Protected Memory System Architecture (PMSAv8)
— 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

e CoreSight™ ETM-M33

m Memory

e Up to 2-MB code flash memory
o 8-KB data flash memory (100,000 program/erase (P/E) cycles)
e 512-KB SRAM

m Connectivity

e Serial Communications Interface (SCI) x 10
— Asynchronous interfaces
— 8-bit clock synchronous interface
— Smart card interface
— Simple IIC
— Simple SPI
— Manchester coding (SCI3, SCI4)
® 12C bus interface (IIC) x 3
o Serial Peripheral Interface (SPI) x 2
o Quad Serial Peripheral Interface (QSPI)
® Octa Serial Peripheral Interface (OSPI)
e USB 2.0 Full-Speed Module (USBFS)
e USB 2.0 High-Speed Module (USBHS)
o CAN with Flexible Data-rate (CANFD) x 2
e Ethernet MAC/DMA Controller (ETHERC/EDMAC)
o SD/MMC Host Interface (SDHI)
o Serial Sound Interface Enhanced (SSIE)
e Consumer Electronics Control (CEC)

= Analog

e 12-bit A/D Converter (ADC12) x 2
- 5 Msps at interleaving

® 12-bit D/A Converter (DAC12) x 2

e Temperature Sensor (TSN)

m Timers
o General PWM Timer 32-bit (GPT32) x 4
e General PWM Timer 16-bit (GPT16) x 6
o [ ow 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 or six regions for the code flash, depending on the

bank mode
— 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
e Device lifecyle management
e Pin function
— Up to three tamper pins
— Secure pin multiplexing

m System and Power Management

e 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

e Low Voltage Detection (LVD) with voltage settings

o Watchdog Timer (WDT)

o 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 Low-speed on-chip oscillator (LOCO) (32.768 kHz)

o [WDT-dedicated on-chip oscillator (15 kHz)

® Clock trim function for HOCO/MOCO/LOCO

e PLL/PLL2

o Clock out support

m General-Purpose I/0O Ports
® 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
® Ta=-40°C to +105°C
— 176-pin LQFP (24 mm x 24 mm, 0.5 mm pitch)
— 144-pin LQFP (20 mm % 20 mm, 0.5 mm pitch)
— 100-pin LQFP (14 mm x 14 mm, 0.5 mm pitch)
® Ta=-40°C to +85°C
— 176-pin BGA (13 mm x 13 mm, 0.8 mm pitch)
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Features

M Arm®Cortex®-M33R#%

OB E I EBMAmMvS-MEEH @R ATIEME: 20
OMHz@ArmAZERIFEIT (ArmMPU)

SZRIPHNER AR (PMSAVE) RE2MPU(MPU_
S): 8K FEREMPUMPU_NS): 8K @Sy
sTickit Y23

HRNFE D SystickitBids: REMIFRLLH HLOCOH R
SBY BT @CoreSight ETM-M33

m Memory

0=X2-MBRIZINZ@8-KBEIRINTE (100 000RIZFHE
Fx(PE)EHA) @512-KBSRAM

m Connectivity

@ HTEEEOGA)x10-F O -8 EITE
A-5 8 FEO- B PIC- B P SPI- 2T HRIE (S
3 SCI4)@2C A& #EO(IIC) x 3@ &R 1TIMEIE O (SPD) x
2@MUERRITIMEIEO(QSPI @/\ B R 1TIMEED(O
SPI)@USB2.02 =R (USBFS)@USB2.05 I IE R (U
SBHS)@E A R EHIBRZEAICAN(CANFD)x 2@ LIK
PMMACDMAIZE #l28 (ETHERCEDMAC) @SDMMC=EA,
?%ESDH)I).i?iﬂ%?ﬁﬁ%ﬁﬂ(ssm).iﬁ%%?
4 (CEC

= Analog
@121 AD¥: #2233 (ADC12)x25Msp
SR E@ 12 DAFRIREZ(DACT 2)x2
@R E LK (TSN)

m Timers

@& FPWMER 283211 (GPT32) x4 @B FAPWMERI 2816
iL(GPT16) <6 @{RINFES & A E BT 28 (AGT)x6

BZ2NE@TENE
5|%9
YFRE L. AES FEXIFRE L RSA. ECCHIDSA Mg
FHEEM: SHA224. SHA256. GHASH 128fiME—I
D@Arm®TrustZone®

RBBAFRS =P, BERBURTFEFEXRI %
BERERSH K SRAMRS =K §MMNEIRENS

2R FReREEHOREEMAHEEO5|HITIEE

RE=EMEIM
Ze5MER

BAZENHREE@RNEEROR
HMEHIHEE (VBATT)

@715 H I VBATTHISEBY BY $9(RTC) @ 55 14 5 1517 5

25 (ELC) @ ¥iE & i = 4123 (DTC) @DMAIZ 85 (DMAC) x
8@ LEEN@ABEERENKBELNILVD)@E]
AEREE (WDT) @MIIEIEENEE (WD)

EANFEHM) @B AT AR 7T
CTSU)

W Z N ER

@ EEIHiRH3E (MOSC) (8FE24MHz) @EIBTHH
5528 (SOSC)  (32.768kHz) @=&EF LikFHeE (
HOCO) (161820MHz) @RS EiRk%H23(MOCO)(
8MHz) @1 F Ei75%28(LOCO)(32.768kHz) @IWDT
TRRA LiR%28(15kHz) @HOCOMOCOLOCORYBY £
HiIAThEE@PLLPLL2 @B #hid 2 3%

m General-Purpose I/0O Ports
O5VAE. FBR. WA LN, AIYIRIRENEE

BT FEBE@VCC: 2.
7E36V

B LEREMIE@Ta=-40"Cto+105°C

1765 |BILQFP (24mmx24mm, 0.5mmialfE) 1445]
BILQFP (20mmx20mm, 0.5mmi&l#E) 1005|BILQFP
(14mmx14mm, 0.5mmialE) @Ta=-40°CE+85°C

176-pin BGA (13 mm x 13 mm, 0.8 mm pitch)

R01DS0366EJ0110 Rev.1.10
Mar 31, 2021

RENESAS B,



RA6M5 Datasheet

1. Overview

RA6M5 Datasheet

1. Overview

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 200 MHz with the following

features:

e Up to 2 MB code flash memory

e 512 KB SRAM

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

e Analog peripherals

e Seccurity and safety features

1.1 Function Outline

Table 1.1 Arm core

1. Overview
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Table 1.1 B

Feature

Functional description

Feature

ThiEEA

Arm Cortex-M33 core

Maximum operating frequency: up to 200 MHz
Arm Cortex-M33 core:
— Armv8-M architecture with security extension
— Revision: rOp4-00rel0
Arm Memory Protection Unit (Arm MPU)
— Protected Memory System Architecture (PMSAV8)
— 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-M33#%

o mATIEHAE: HA200MHz
e Arm Cortex-M33 core:
- WAERET EMNAmMvS-ME1Y
— Revision: rOp4-00rel0
o ArmAEFHRIFET (ArmMPU)
- BZRIPFNAERFAER(PMSAVSE)
- REMPU(MPU_S): 8%
— Non-secure MPU (MPU_NS): 8 regions
e SysTick timer
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e CoreSight™ ETM-M33

Table 1.2 Memory

Table 1.2 Memory

Feature

Functional description

Code flash memory

Maximum 2 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).

Table 1.3 System (1 of 2)

Feature

Functional description

Operating modes

Two operating modes:

Single-chip mode
SCI/USB boot mode

Resets The MCU provides 14 resets.

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.

Feature Ihieiien

REGNE RA2MBRIBIAE,

BRI 8KBHIEINFo

Option-setting memory RINE B FESRAEE AL EMCURRKE.

SRAM AEFBRIMUNABBECONE EBESRAM.

Table 1.3 24 (10f2)
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Table 1.3 R¥%(222)

Feature

Functional description

Feature

ThEE5BA

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 $h#R% 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%HF

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.

Ei%ﬁ”ﬁﬁ%*ﬁ!ﬁﬂﬂ% BB (CAC

B SR RAE BN IR (CAQERA A M EELER T (NEEENM) FERNNEIRXNENEH
B CUEEARI) BIBKP#ITITER, HRERCPREAFEEN, SNE8TRNESEN
LR B BB TEAVFSER N, B EPETER,

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.

FhfIEHIEs ST ICy)

FRETIEHER RIS (ICUIE R L EHE SHERIIRERE
FETEHIZR(NVIC), DMARERIZR(DMAC I HUEE IR (DTOEIR, ICURIEHIRAI R BAIH

)

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).

{RIhFEERET ALUBE ZMAERINEE, SIESENPHOMEE. FIEER FERREPIEZEERITHIE
AR FIEERINFEER .

R ThEE REERMBFRMNINGE, HEMIOMEBE, BHMHEBRIFEIERTC. SOSC. & 1FHESIUKRVCCHVE
ATTZ [B]89t#E,

HFERE RIP BERSRIFEARIPFEETFRAARGHIRMEES. ERIFNFESXHRERIPFTESRPR
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Memory Protection Unit (MPU)

The MCU has one Memory Protection Unit (MPU).

REFRIFEIT(IMPU)

MCUB— 1T IRERIFEIT(MPU)o

Table 1.4 Event link

Table 1.4  EEhEEE

Feature

Functional description

Feature

ThHEER

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.

EHFHERITHER(ELC)

EventLinkController(ELO)SEAEMINERIRF=EMEFBERERNRES, BENERITERIE
R, AVFERZ BEEEE, THECPUTI,

Table 1.5 Direct memory access

Table 1.5 HIERNTEFIHIR

Feature

Functional description

Feature

ThHEER

Data Transfer Controller (DTC)

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

IR MIEH 2 (DTC)

AR 1T 85 (DTORIR A FER P UTE KBUERS F 1 R,

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 8BEEENTFIHEITHIZ (DMAC), TFECPUFENAIEIEIE, H/~EDMAE
HIERES, DMACK BT Rt AV & 4 2 (% 58 B Atk

Table 1.6 External bus interface

Table 1.6  SMEBEL&IENO

Feature

Functional description

Feature

ThiEEA

External buses

e CS area (ECBIU): Connected to the external devices (external memory interface)
e QSPI area (EQBIU): Connected to the QSPI (external device interface)
e OSPI area (EOBIU): Connected to the OSPI (external device interface)

ShER LR

e CSKX (ECBIU) : ZERESMBIRE (SMEBTEfiESRIEO)
e QSPIX (EQBIU) : EHEFIQSPI (JMEBIR&HEN)
e OSPIX (EOBIU) : HE#EEIOSPI (4MEBIZEHENO)

Table 1.7 Timers (1 of 2)

Table 1.7 11B32§(10f2)

Feature

Functional description

Feature

ThHEREA

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 6 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.

EAPWMIEBY28(GPT)

BAPWMER 28 (GPT)2— MR BGPT32x4 BB 32 ER ZM— T BE
GPT16x6i@818, PWMIRAZE] LUBTIZHIINTH2KE8. BT ERER s INAIT #ha3 k=, eoh, AT
LA BEPWMIRTEZ SREZH ERIE R BBl GPTH AT LR F&E A E BT 85,

Port Output Enable for GPT (POEG)

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

GPT(POEG) Ry M 41 i fiE e

i 1 %81 HH 2 BE (POEG) THAE AT LU i@ FAPWMTE BY 28 (GPT) it 5 | I B F i B RS

R01DS0366EJ0110 Rev.1.10
Mar 31, 2021

RRENESAS Page 3 of 118

R01DS0366EJ0110 Rev.1.10
Mar 31, 2021

:{ENESAS $30, #1187



RA6M5 Datasheet

1. Overview

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 iR (29RE921)
Feature IhgEREA
RIS S @A RIWESS BEATERBAGTR—M6AIERNSS, aJATFoPEH. JMBAK DT E ok AN E LK

BBERSER(AGT)

SRR, ZERBH—NERSTEHEN— TR RBAM. ERFEEMNBRITHED
ERRIE—tt, AILUBIAGTEFER1AIR.

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.

SEESAS$H(RTC)

KRHMHRTOARMIHT SRR, BHITHREL _#HEIT RN, BIRFERLEFER, X
FHLIHEER, RTCE—1M2000FF2099F100FHA, FHANFREFNA, XNF=
i%%aﬂlﬁiﬂﬁiﬁ, RTCERHTENHHBERRENFIIE, ZHETHEXTAF2H (FEH) Ut
JHIA.

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.

Table 1.8

Communication interfaces (1 of 2)

Feature

Functional description

&1 1T (WDT) &I TAENSBWDOTE—MAMERITHE, TAFETRRTENEMMCU, BNERARE
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Table 1.8 @&fEEOQ Q49 H8119Y)

Serial Communications Interface (SCI)

The Serial Communications Interface (SCI) x 10 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
Simple LIN
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 to 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

g

HEW

B

I2C bus interface (IIC)

The 12C bus interface (IIC) has 3 channels. The 1IC module conforms with and provides a subset
of the NXP I12C (Inter-Integrated Circuit) bus interface functions.

BITEEREOG)

BTEGSEOCO-0BEEERSNES R1TED: @
S|¥#EO (UARTHIR D BE1E OISR 35 (ACIA)

SR HEIF O

Simple IIC (master-only)

& SR AYSPI

& S AILIN

BEFREO

EMHFER@

¥ EaiTEO
BE RO AISOIEC7816-3 B FE ST MM INAT . SCIn(n=0 3to9) EBFIFOK A X LISLIN
ZMeNTEE, AEUERR RS ES[MIREIRTRE,

fortd 4

Serial Peripheral Interface (SPI)

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

2CEL&EAIC

RCELEONOA3IMTRE, ICERFEHIRMNXPI2C (REPEMER) SEEADENFE,

Control Area Network with Flexible
Data-Rate Module (CAN-FD)

The CAN with Flexible Data-Rate (CAN-FD) module can handle classical CAN frames and CAN-
FD frames complied with ISO 11898-1 standard.
The module supports 16 transmit buffers per channel and 16 receive buffer per channel.

BITIMRIEO(SPY

BITINEREOSPDIRM S S MM IERHINEIRENZERL N TR L BITERS.

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.

RIBHEEH RN
Data-Rate Module (CAN-FD)

BB R EHIRES(CAN-FD) R CANF] LU IR L2 BHCANTIFICAN
FDIEZRFTBISO11898-14R A,
ZERZRHEMEB16 N REE AENENBE 6 MEUE R,

USB 2.0 High-speed Module (USBHS)

The USB 2.0 High-Speed Module (USBHS) that operates as a host or a device controller
compliant with the Universal Serial Bus (USB) Specification revision 2.0. The host controller
supports USB 2.0 high-speed, fullspeed, and low-speed transfers, and the device controller
supports USB 2.0 high-speed and full-speed transfers.

The USBHS has an internal USB transceiver and supports all of the transfer types defined in the
USB 2.0 specification.

The USBHS has FIFO buffer for data transfers, providing a maximum of 10 pipes.

USB2.0Z2RIEHR(USBFS)

USB2.0ERIE R (USBFS) o] LUEA EHITHI28 1% BT HI2RIE T

ZERTIFERMMEE ((RPREVIEHILS) F5HE, W0

BABTRENE20, ZERE—MNAZIBUSBI A S, ZIFERSRITEENE200RENXNFEE
WX, USBAERTHIREARNEEMELR, REZURMI0MEE, JLURIER T BENINE
BEIRBENRANEE 1R REMERFES.

USB2.0/=# 1R (USBHS)
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Feature

Functional description
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Table 1.8 #EEOQ Q49 H8921)

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 FeERAM) that has
an SPIl-compatible interface.

Feature

ThEE5BA

Octa Serial Peripheral Interface (OSPI)

The Octa Serial Peripheral Interface (OSPI) module is a memory controller for connecting
OctaFlash and OctaRAM.

Y B& BB 17 5Mz 3 O (QSPY)

QuadSerialPeripheralinterface(QSPl) @ — M iF &3 1=HI28, AT EZAFSPIRAEZOMBITRO
M (FEZKRMEFMERR, BHITNBITINE. BITEEPROMIEEITFeRAM) o

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.

OctaB8{ToM&#EE O (OSPI)

OctaBB1TIM&IE A (OSPNIEIRZ A FEEN N EIEHI28
OctaFlash and OctaRAM.

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.

1R B R IT A F RO (SSIEIR R A RIT A Z RO (SSIE) MR IR S R F EHMic R OMTHE, BT B BTG RI2SEAEETDME MR
o SSIEZIFEIASOMHZBY S SRR PR, HAJENMBR TR, REBRWLRETT, EBENESMNA, SSIEFERWSENRERPE
B32RFIFOE A, HZRFPETFIDMAR BRI &%,

Ethernet MAC (ETHERC)

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

SDMMCEHLE M (SDHI)

SDHIM Z AR (MMO) 1 QRSB UG S SN EF AE R IR BIMCURR R BIZNEE, SDHISZHF 1Al
MR, ATEEZRSD. SDHCHMISDXCHE I FME o AR ESDAERIENIRERN, &
W B ST SDENIREN = @ IF AT Y (SDHALA)e MMCHEC X 3512 teMMCA.51 (JEDECATAEJESDS
4-B451) S|IFIFEIMML. AUMSUMMCEL, ZEOTRHAGRBMH T2 RSDRZHE

Eto

Consumer Electronics Control module
(CEC)

The CEC transmission/reception module can generate and receive CEC signals complied with
the High-Definition Multimedia Interface (HDMI) Ver.1.4b.
And the module can automaticall detect communication states.

Table 1.9 Analog

LA KRIMAC(ETHERC) & LAKMIEEESO2. 38R (K 1A 03T HI(MAC) B MY AY B @ 1 LUK IMACHE $1I88 (ETHERC)o ETHERC
BERE—IMACEREO@E, EMCUEEE AR EFIZWA S ULAMAIEEES02. 345 A AT M
IR ELSI(PHY-LSDo ETHERCGEZEZRI LU AMDMAREHIZ](EDMAC), AR LUIFERERCPUMIIE
R R,

JHER BB FITHIE R (CEQ) CECK GHEWEHRT] LU= S AIZIN T & &0E Z IR A O (HDMID) Ver. 1. 4bBICECIE S, FHEEHRTA

Y= Lo PERERA

Feature

Functional description

Table 1.9 Analog

12-bit A/D Converter (ADC12)

A 12-bit successive approximation A/D converter is provided. Up to 29 analog input channels are
selectable. Temperature sensor output and internal reference voltage are selectable for
conversion.

Feature

ThiEEA

12-bit D/A Converter (DAC12)

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

12-bit A/D Converter (ADC12)

RHET —M2AIE SR RE, RETER29MEPMNEE, FHEFEEERSF RN
MESE B EHITRIR.

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 2{IDA 23 (DACT 2),

Table 1.10 Human machine inte

rfaces

BEEREE(TSN)

FEREERSTNBEHBITCHREE, UARSHFRIRIET. FRSHHSETRERIEL
WEE, EERESHEBEZENXREI AN, BHBERIEHRLADC 2HITEIR, HER
VAR RN A —H ER.

Feature

Functional description

Table 1.10 AHNSFE

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

ThEE5BA

Table 1.11 Data processing

BAEAMERNEIT(CTSU)

BAIRIBEERE T(CTSU)NEMRERBNFBERE, FEBESNTHRREHE, ZRHER®
%Tiugﬁ%i%ﬁﬁ%iﬁ%%—%%ﬁ%@%&%mo R ERENBERREEERESHERE, AltFE

Feature

Functional description

Table 1.11 BB 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

ThHELBA

Data Operation Circuit (DOC)

The Data Operation Circuit (DOC) compares, adds, and subtracts 16-bit data. When a selected

BIF TR (CRO)ITESR

TBIFTTRIRLE (CRO)IHE SR £ M CRCAUS LU MR AV EEIR, CRCIT B LA RAIMLITF 7T LA
ALSB-firstBMSB-first@{So LtLsh, ERILUEREFCRCERZ T,

condition applies, 16-bit data is compared and an interrupt can be generated.

HIEE B B (DOC)
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RABM5 Datasheet 1. Overview RABMS5 Datasheet 1. Overview

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 EN1ERTMCUBERIER, AANELRMIGEEETEOINEE.,
features.
Memory Bus Arm Cortex-M33 System Memory Bus Arm Cortex-M33 System
| 2 MB code flash | External | DSP | | FPU | | POR/LVD | Clocks | 2MBAREEIRITE | External | DSP | | FPU | | POR/LVD | Clocks
csc MOSC/SOSC csc MOSC/SOSC
] o] T =
(H/M/L) OCO (H/M/L) OCO
| MPU | | MPU |
TKB Standby | Mode control | PLL/PLL2 | TKB Standby | ERE | | PLL/PLL2 |
SRAM SRAM
| NVIC | | NVIC |
| Power control | CAC | | IhERIEH| | | CAC |
DMA | System timer | DMA | RFTEER |
| ICU | Battery backup | ICU | | SR |
DTC DTC
| Test and DBG interface | | MIRXFIDBGHEO |
Register write HFEE5RP

Timers Communication interfaces Human machine interfaces Timers BEHED ANFRE
| SCIx 10 | | QsPI | | OsPI | | CTSu | SCIx 10 | | QsPI | | osPI | | CTSU
GPT32x 4 GPT32x 4
GPT16 x 6 GPT16 x 6
| lcx3 | | SDHI | | ETHERC | | lcx3 | | SDHI | | ETHERC |
[z | [omvroxz | [ usens | [z | [omvroxz | [ usens |
RTC RTC
Enkainss Eakainss
Event link Data processing Analog JETH R IR IE Analog
ELC CRC | ADC12 x 2 || TSN ELC CRC | ADC12 x 2 || TSN
SCE9 SCE9Q
Note:  Not available on all parts. Note:  HIFFEFrEERM4 LA BIA,
Figure 1.1 Block diagram Figure 1.1 HEE
1.3  Part Numbering 1.3 SRS
Figure 1.2 shows the product part number information, including memory capacity and package type. Table 1.12 shows a EN2ERTEmBtSER, 8EAFEIENHEXE, RK112ERTH®YIKR.
list of products.
RO1DS0366EJ0110 Rev.1.10 RENESAS Page 6 of 118 RO1DS0366EJ0110 Rev.1.10 RENESAS %671, #1187
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RABM5 Datasheet 1. Overview RABM5 Datasheet 1. Overview
Production identification code =IRG8
Packaging, Terminal material (Pb-free) BE. mFME (TR #AA: &
#AA: Tray/Sn (Tin) only Sn (82) #AC: HE&EHM
#AC: Tray/others
Package type BELR
BG: FBGA 176 pins BG: FBGA 176 pins
FC: LQFP 176 pins FC: LQFP 176 pins
FB: LQFP 144 pins FB: LQFP 144 pins
FP: LQFP 100 pins FP: LQFP 100 pins
Quality Grade RE%ER
Operating temperature T1EBRE2: -40°CES8
2:-40'Cto 85C 5°C3: -40°CE105°C
3:-40°C to 105°C
Code flash memory size (EIAEED N
G:1.5MB G:1.5MB
H: 2 MB H: 2 MB
Feature set Iheesk
Group number s
Series name RYIBIT
RA family HRERTR
Flash memory A7z
Renesas microcontroller Renesas microcontroller
Figure 1.2 Part numbering scheme Figure 1.2 SHESHEER
Table 1.12  Product list Table 1.12  F=@FI&
Data Operating SR TERRE
Product part number Package code Code flash flash SRAM temperature Faits BERKB KEBAE RTE SRAM
R7FA6M5AH2CBG PLBGO0176GF-A 2 MB 8 KB 512 KB -40 to +85°C R7FA6M5AH2CBG PLBG0176GF-A 2 MB 8 KB 512 KB -40 to +85°C
R7FA6M5AH3CFC PLQP0176KB-C -40 to +105°C R7FA6M5AH3CFC PLQP0176KB-C -40 to +105°C
R7FA6M5AH3CFB PLQP0144KA-B R7FA6M5AH3CFB PLQP0144KA-B
R7FA6M5AH3CFP PLQP0100KB-B R7FA6M5AH3CFP PLQP0100KB-B
R7FA6M5AG2CBG PLBGO0176GF-A 1.5 MB -40 to +85°C R7FA6M5AG2CBG PLBG0176GF-A 1.5 MB -40 to +85°C
R7FA6M5AG3CFC PLQP0176KB-C -40 to +105°C R7FA6M5AG3CFC PLQP0176KB-C -40 to +105°C
R7FA6M5AG3CFB PLQP0144KA-B R7FA6M5AG3CFB PLQP0144KA-B
R7FA6M5AG3CFP PLQP0100KB-B R7FA6M5AG3CFP PLQP0100KB-B
R01DS0366EJ0110 Rev.1.10 leNESAS Page 7 of 118 R01DS0366EJ0110 Rev.1.10 IZENESAS $70, #1187
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1. Overview

R7FAG6M

Production identification code

Packaging, Terminal material (Pb-free)
#AA: Tray/Sn (Tin) only
#AC: Tray/others

Package type

BG: FBGA 176 pins
FC: LQFP 176 pins
FB: LQFP 144 pins
FP: LQFP 100 pins

Quality Grade
Operating temperature
2:-40°Cto 85°C
3:-40°Cto 105°C

Code flash memory size
F: 1 MB

G:1.5MB

H: 2 MB

Feature set
B: CAN-FD support

Group number

Series name

RA family

Flash memory

Renesas microcontroller

R7FA6M

Figure 1.3 Part numbering scheme

R01DS0366EJ0110 Rev.1.10
Mar 31, 2021

RRENESAS
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Figure 1.3  EMHAESHE

E£FIRF1E5

BE, mFME (TH) #AA R
Sn (8) #AC: 1E&EHM

BELR

BG: FBGA 176 pins
FC: LQFP 176 pins
FB: LQFP 144 pins
FP: LQFP 100 pins

BREEE
TERE2: -40°CES
5°C3: -40°CE105°C

KEBIREAN
F: 1 MB

G: 1.5 MB
H: 2 MB

Ihee

B: CAN-FD support
B

RYIEM

HRBXTLR

INE

Renesas microcontroller

R01DS0366EJ0110 Rev.1.10
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RA6MS5 Datasheet 1. Overview
Table 1.13 Product list
Data Operating
Product part number Package code Code flash flash SRAM temperature
R7FA6M5BH2CBG PLBGO0176GE-A 2 MB 8 KB 512 KB -40 to +85°C
R7FA6M5BH3CFC PLQP0176KB-C -40 to +105°C
R7FA6M5BH3CFB PLQP0144KA-B
R7FA6M5BH3CFP PLQP0100KB-B
R7FA6M5BG2CBG PLBGO0176GE-A 1.5 MB -40 to +85°C
R7FA6M5BG3CFC PLQP0176KB-C -40 to +105°C
R7FA6M5BG3CFB PLQP0144KA-B
R7FA6M5BG3CFP PLQP0100KB-B
R7FA6M5BF2CBG PLBGO0176GE-A 1 MB -40 to +85°C
R7FA6M5BF3CFC PLQP0176KB-C -40 to +105°C
R7FA6M5BF3CFB PLQP0144KA-B
R7FA6M5BF3CFP PLQPO0100KB-B
R0O1DS0366EJ0110 Rev.1.10 ;{ENESAS Page 9 of 118
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Table 113  F=@mHl&
HiE IR
RIS BEABE HKEBiRE NE SRAM
R7FA6M5BH2CBG PLBGO176GE-A 2 MB 8 KB 512 KB -40 to +85°C
R7FA6M5BH3CFC PLQP0176KB-C -40 to +105°C
R7FA6M5BH3CFB PLQP0144KA-B
R7FABM5BH3CFP PLQP0100KB-B
R7FA6M5BG2CBG PLBGO176GE-A 1.5 MB -40 to +85°C
R7FA6M5BG3CFC PLQP0176KB-C -40 to +105°C
R7FA6M5BG3CFB PLQP0144KA-B
R7FA6M5BG3CFP PLQP0100KB-B
R7FA6M5BF2CBG PLBGO176GE-A 1 MB -40 to +85°C
R7FA6M5BF3CFC PLQP0176KB-C -40 to +105°C
R7FA6M5BF3CFB PLQP0144KA-B
R7FA6M5BF3CFP PLQP0100KB-B
R01DS0366EJ0110 Rev.1.10 RENESAS 90, #1187
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14 Function Comparison

Table 1.14

Function Comparison

Parts number

R7FA6M5XX2CBG | R7FA6M5XX3CFC | R7TFA6M5XX3CFB | R7TFA6M5XX3CFP

RA6M5 Datasheet

1. Overview

1.4 IhBELEER

Pin count 176 144 100
Package BGA | LQFP
Code flash memory 2 MB, 1.5 MB, 1 MB
Data flash memory 8 KB
SRAM 512 KB
Parity 448 KB
ECC 64 KB
Standby SRAM 1 KB
DMA DTC Yes
DMAC 8
BUS External bus 16-bit bus 8-bit bus
System CPU clock 200 MHz (max.)

CPU clock sources

MOSC, SOSC, HOCO, MOCO, LOCO, PLL

CAC Yes
WDT/IWDT Yes
Backup register 128 B
Communication SCI 10 10 10
Ic 3
SPI 2
CAN or CANFD 2
USBFS Yes
USBHS Yes No
QSPI Yes
OSPI Yes
SSIE Yes
SDHI/MMC Yes
ETHERC Yes
CEC Yes
Timers GPT32" 4
GPT16™ 6
AGT! 6
RTC Yes
Analog ADC12 Unit 0: 13, Unit 1: 16 Unit 0: 12, Unit 1: 13 | Unit 0: 11, Unit1: 9
DAC12 2
TSN Yes
HMI CTSU 20 | 12
Data processing CRC Yes
DOC Yes
Event control ELC Yes

Security

SCED9, TrustZone, and Lifecycle management

Table 1.14

ZHES R7FA6M5XX2CBG | R7FA6M5XX3CFC | R7TFA6M5XX3CFB | R7TFA6M5XX3CFP

T 176 144 100

Package BGA | LQFP

RIBREF 2 MB, 1.5 MB, 1 MB

HIENTF 8 KB

SRAM 512 KB
Parity 448 KB
ECC 64 KB

Standby SRAM 1 KB

DMA DTC Yes
DMAC 8

BUS IMEB SR 16-bit bus 8-bit bus

System RRIERI 200 MHz (max.)
CPUBT#HIR MOSC, SOSC, HOCO, MOCO, LOCO, PLL
CAC Yes
WDT/IWDT Yes
ENEFE 128 B

Communication SCI 10 10 10
lIic 3
SPI 2
CANEBLCANFD 2
USBFS Yes
USBHS Yes No
QSPI Yes
OSPI Yes
SSIE Yes
SDHI/MMC Yes
ETHERC Yes
CEC Yes

Timers GPT32™1 4
GPT16" 6
AGT! 6
RTC Yes

Analog ADC12 Unit 0: 13, Unit 1: 16 Unit 0: 12, Unit 1: 13 | Unit 0: 11, Unit 1: 9
DAC12 2
TSN Yes

HMI CTSU 20 | 12

BB CRC Yes
DOC Yes

I ELC Yes

Security SCE9. TrustZonefl&aAER

R01DS0366EJ0110 Rev.1.10
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Note:  The product name differs depend on the memory size and whether CAN or CANFD is supported. see section 1.3. Part Numbering Note: F@mBMAAEXNAKRBELZIFCANFCANFDIR. WE13T. SHES
Note 1. Available pins depend on the Pin count, about details see section 1.7. Pin Lists. A1 REMEBURTERIE, #HEN1.7%. 5IMYIxR,.
R01DS0366EJ0110 Rev.1.10 leNESAS Page 11 of 118 R01DS0366EJ0110 Rev.1.10 IZENESAS $£110, #1187
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1.5  Pin Functions 1.5  5|RIThEE
Table 1.15  Pin functions (1 of 7) Table 1.15  SIRIThEE(10f7)
Function Signal 1/0 Description Function Signal 110 Description
Power supply VCC Input Power supply pin. Connect it to the system power supply. Connect BIR VCC Input BRS |, FEERBRAHR, BE— D0 UFBERLLSRIE
this pin to VSS by a 0.1-uF capacitor. The capacitor should be EEIVSS, HBAMEESIHIME.,
placed close to the pin.
VCL/VCLO 110 Connect this pin to the VSS pin by the smoothing capacitor used to VCL/VCLO 110 B A TREN R RBERRULSIHEREDIVSSSIH. &
stabilize the internal power supply. Place the capacitor close to the BARKEASIHKE.
pin.
VBATT Input Battery Backup power pin VBATT Input BB Sth& e R S | Rl
VSS Input Ground pin. Connect it to the system power supply (0 V). VSS Input EHS M, BEEZEINRFBRBIROV).
Clock XTAL Output Pins for a crystal resonator. An external clock signal can be input Clock XTAL Output RINIEIREFAVS M. SNBSS R LUBTEXTALS | Bl N
through the EXTAL pin.
EXTAL Input EXTAL Input
XCIN Input Input/output pins for the sub-clock oscillator. Connect a crystal XCIN Input Bl hiRHER VAL 5. EXCOUTAXCINZ & —1
resonator between XCOUT and XCIN. mINIERER.
XCOUT Output XCOUT Output
CLKOUT Output Clock output pin CLKOUT Output B i 5 1A
Operating mode control | MD Input Pin for setting the operating mode. The signal level on this pin must BRI E MD Input BT IRBRFREAB5IH. EMERERMRBVR PRI R
not be changed during operation mode transition on release from , MMEEXRULSIM ENESBE,
the reset state.
System control RES Input Reset signal input pin. The MCU enters the reset state when this REiEHl RES Input SMESHASIH. HZESTHEE, MCUENELRKS,
signal goes low.
CAC CACREF Input Measurement reference clock input pin CAC CACREF Input MESER NG
On-chip emulator T™S 110 On-chip emulator or boundary scan pins On-chip emulator T™S 110 A R ESEFAFAESIH
TDI Input TDI Input
TCK Input TCK Input
TDO Output TDO Output
TCLK Output Output clock for synchronization with the trace data TCLK Output BT S5REHIER S AV HET#
TDATAOQ to TDATA3 Output Trace data output TDATAOQ to TDATA3 Output ERER BB L
SWO Output Serial wire trace output pin SWO Output BT L5 H
SWDIO 110 Serial wire debug data input/output pin SWDIO 110 SBITLRIARSIBR NG LS
SWCLK Input Serial wire clock pin SWCLK Input BRITLBI RSB
Interrupt NMI Input Non-maskable interrupt request pin Interrupt NMI Input o] Rk P BTiER S B
IRQN Input Maskable interrupt request pins IRQN Input B B AR BT iE SR 5 | B
IRQN-DS Input Maskable interrupt request pins that can also be used in Deep IRQn-DS Input Al P BTIERSI#), WAl FDeep
Software Standby mode RIERFNART
KINT KROO to KR0O7 Input A key interrupt can be generated by inputting a falling edge to the KINT KRO0O to KR0O7 Input B AR R TIN5 | B\ T R BT U= iR R i

key interrupt input pins

RO1DS0366EJ0110 Rev.1.10 RENESAS Page 12 of 118 RO1DS0366EJ0110 Rev.1.10 RENESAS #1207, #1187
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Table 1.15  Pin functions (2 of 7) Table 1.15  S|HIThEE(20f7)
Function Signal 1/0 Description Function Signal 110 Description
External bus interface RD Output Strobe signal indicating that reading from the external bus interface ShER S ERIEDO RD Output BRETEMIMNESEEOTEENAEBES, KBEFAXR
space is in progress, active-low
WR Output Strobe signal indicating that writing to the external bus interface WR Output StrobefE SERIETEE NIMBRELIZEOTIE, 1£1-writestrobe
space is in progress, in 1-write strobe mode, active-low BT, KBFEX
WRn Output Strobe signals indicating that either group of data bus pins (D07 to WRn Output ERESIERAE—AIBRLSIM (D072/D005KD152ID08) 7E
D00 or D15 to D08) is valid in writing to the external bus interface ENMBEEEOTRINEY, EFTEERAT, BRETEN
space, in byte strobe mode, active-low
BCn Output Strobe signals indicating that either group of data bus pins (D07 to BCn Output BESIERAE—AEIBRLSIM (D078ID003KD15EID08) £
D00 or D15 to D08) is valid in access to the external bus interface RN RLEOTENER, T15RBERT, HBFEER
space, in 1-write strobe mode, active-low
ALE Output Address latch signal when address/data multiplexed bus is selected ALE Output EEUEIRE S A S &N BIEES
WAIT Input Input pin for wait request signals in access to the external space, WAIT Input BFipaSB=RNEFERESHRANSIH, KBEFEXR
active-low
CSn Output Select signals for CS areas, active-low CSn Output CSKIFMIRIRES, RBFEBEN
AQO to A23 Output Address bus A00 to A23 Output b Y s
D00 to D15 1/0 Data bus D00 to D15 110 BIBR&
A00/DO0O0 to A15/D15 1/0 Address/data multiplexed bus A00/D00 to A15/D15 110 Address/data multiplexed bus
GPT GTETRGA, GTETRGB, | Input External trigger input pins GPT GTETRGA, GTETRGB, | Input SMERfith & BN 5 | B
GTETRGC, GTETRGD GTETRGC, GTETRGD
GTIOCnA, GTIOCnB 110 Input capture, output compare, or PWM output pins GTIOCnA, GTIOCnB 110 BMAIE. W RmPWMEH S
GTIU Input Hall sensor input pin U GTIU Input EREREBMANSIHIU
GTIV Input Hall sensor input pin V GTIV Input EIRERSBIMASI IV
GTIW Input Hall sensor input pin W GTIW Input ERE RIS HIW
GTOUUP Output 3-phase PWM output for BLDC motor control (positive U phase) GTOUUP Output FFBLDCEHIEHIBIIAPWMEI L (IEUE)
GTOULO Output 3-phase PWM output for BLDC motor control (negative U phase) GTOULO Output FFBLDCEHITHEINIIEPWME L (faUE)
GTOVUP Output 3-phase PWM output for BLDC motor control (positive V phase) GTOVUP Output FFBLDCEBHIEHIFIBPWMEE (IEVAE)
GTOVLO Output 3-phase PWM output for BLDC motor control (negative V phase) GTOVLO Output FTFBLDCEHIZEHIBIIAPWME L (FaviE)
GTOWUP Output 3-phase PWM output for BLDC motor control (positive W phase) GTOWUP Output FFBLDCEHIEHIIIEPWME L (IEWHE)
GTOWLO Output 3-phase PWM output for BLDC motor control (negative W phase) GTOWLO Output FFBLDCEHIEHIFIIAPWMELE (fAWHE)
AGT AGTEEn Input External event input enable signals AGT AGTEEn Input SMNEREHRNERERES
AGTIOn 110 External event input and pulse output pins AGTIOn 110 SMNEBE M NFABK g 5 | B
AGTOn Output Pulse output pins AGTOn Output BXoshia 5 | B
AGTOAN Output Output compare match A output pins AGTOAnN Output I Eb R ICEC AR L 5| R
AGTOBnN Output Output compare match B output pins AGTOBnN Output i Eb AR IR B 5 | B
RTC RTCOUT Output Output pin for 1-Hz or 64-Hz clock RTC RTCOUT Output BT 1HzE 64HzBT 5 RO %6 L 5 B
RTCICn Input Time capture event input pins RTCICn Input B {El i AN 5 | B
R0O1DS0366EJ0110 Rev.1.10 RENESAS Page 13 of 118 R0O1DS0366EJ0110 Rev.1.10 RENESAS 130, #118]

Mar 31, 2021 Mar 31, 2021



RA6M5 Datasheet

1. Overview

RA6M5 Datasheet

1. Overview

Table 1.15 Pin functions (3 of 7)
Function Signal 1/0 Description
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 110 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 1IC mode)

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

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

MISOn 1/0 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)

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)

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

|[e3 SCLn 1/0 Input/output pins for the clock
SDANn 1/0 Input/output pins for data
SPI RSPCKA, RSPCKB 110 Clock input/output pin

MOSIA, MOSIB 1/0 Input or output pins for data output from the master

MISOA, MISOB 1/0 Input or output pins for data output from the slave

SSLAO, SSLBO 110 Input or output pin for slave selection

SSLA1 to SSLA3, SSLB1 | Output Output pins for slave selection

to SSLB3

CAN or CANFD CRXn Input Receive data
CTXn Output Transmit data
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Table 1.15  5IH#IZHAEE(30f7)
Function Signal 110 Description
ScCl SCKn 110 RN RES I (B HE P E)
RXDn Input BEWHIERNEAS I (BRSRANHRESE)
TXDn Output FaiERNELs I (RESRANHES R
CTSn_RTSn 110 BANRHSIHATERAENZEENFE (BERANSRS R
) , RETER.
CTSn Input FHIAF A N0
SCLn 110 NCEY PR NI 5 IR (R NCR )
SDAn 110 NCEIERMABH I (FRICKR)
SCKn 110 e NBEE I (BRSPHRT)
MISOn 110 AT EmEiErmANEE I (FERSPHET)
MOSIn 110 WAL AT EHESRE (FRSPHRR)
RXDXn Input BWEIERBNSI (T BRTRN)
TXDXn Output FaiEnELsI (FRRTRN)
SIOXn 110 ATFREREREUENBARHSIH TRSET
Mode)
SSn Input FEBASIH (BesPiER) , JMBEFEEN
I[e SCLn 110 B EREYA N a5 | R
SDAN 110 HIERNRIH S
SPI RSPCKA, RSPCKB 110 RPN T )
MOSIA, MOSIB 110 FAF M EN a8 RN S 5 R
MISOA, MISOB 110 MANER RS A3 N\ S s L 5 (B
SSLAO, SSLBO 110 MAERR RO I NS 5 B
SSLA1 to SSLA3, SSLB1 | Output MR8 H 5 (R
to SSLB3
CANZECANFD CRXn Input SR
CTXn Output R iR
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Table 1.15 Pin functions (4 of 7)

RA6M5 Datasheet

1. Overview

Table 1.15 SIMIThEE (41, #74Y)

Function Signal 1/0 Description
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 110 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
USBHS VCC_USBHS Input Power supply pin
VSS1_USBHS, Input Ground pin
VSS2_USBHS
AVCC_USBHS Input Analog power supply
AVSS_USBHS Input Analog ground pin
Must be shorted to the PVSS_USBHS pin
PVSS_USBHS Input PLL circuit ground pin for the USBHS
Must be shorted to the AVSS_USBHS pin.
USBHS_RREF 1/0 Reference current source pin for the USBHS
Must be connected to the AVSS_USBHS pin through a 2.2-kQ
(£1%) resistor.
USBHS_DP 1/0 Input/output pin for the D+ data line of the USB bus
USBHS_DM 1/0 Input/output pin for the D- data line of the USB bus
USBHS_EXICEN Output Must be connected to the OTG power supply IC
USBHS_ID input Must be connected to the OTG power supply IC
USBHS_VBUSEN Output VBUS power supply enable pin for the USBHS
USBHS_OVRCURA, Input Overcurrent pin for the USBHS
USBHS_OVRCURB
USBHS_VBUS Input USB cable connection monitor input pin
QSPI QSPCLK Output QSPI clock output pin
QSsSL Output QSPI slave output pin
QIO0 to QIO03 1/0 Data0 to Data3
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Function Signal 110 Description
USBFS VCC_USB Input BIRES |
VSS_USB Input S|
USB _DP 1/0 USBF EUW L 28BID+5 1R, R ith 5| BIEEEIUSBRLRID+5| R,
USB_DM 110 USBF LU A 28MIDpin. I§ItL5|A1EREEIUSB R4 HIDpin,
USB_VBUS Input USBEBLSEREIS A3, 513 I MG TIUSBEL&AIVBUS, HUSB
BIREATHEEE HISRIEITHY, ATLUQMIVBUSSIBIRES (EiEib A
USB_EXICEN Output RATFIMRERIR(OTG)S A MRIhFEIREIES
USB_VBUSEN Output VBUS(5V) BRI (B (R REE S
USB_OVRCURA, Input B INERT BB RAGNME S IE R RIX LS |/,
USB_OVRCURB EROTGHEIFEC Y, RVBUSHLIRERE SIEIREIX LS|/,
USB_OVRCURA-DS, Input ] EDeepSoftware A {E A BIUSBFSIE i 5 | A
USB_OVRCURB-DS BIER,
BHMNERIT BBIRAG S SR EIX LS B,
ERZOTGEHFEG A BT, FVBUSLLIRERE S EZTIXLES|H#,
USB_ID Input gfm%TG*%E‘C'Fiéﬁ,ﬁﬁl‘Eﬂ, BMicroABEESRIDINE S EZ L
USBHS VCC_USBHS Input EBIRS| A
VSS1_USBHS, Input S|
VSS2_USBHS
AVCC_USBHS Input EIAEBIR
AVSS_USBHS Input 1A 5 | B
AR IERIPVSS_USBHSS | B
PVSS_USBHS Input USBHSHIPLLFB B 123t 5 | Rt
AAZIEEIAVSS_USBHSS | fll,
USBHS_RREF 110 USBHSEYSE BBRIES | Bl
RATTUEIE 2.2-kO (% 1%) BB FRIEIE EIAVSS_USBHSS | fillo
USBHS_DP 110 USBRZ&D+EIBLL AV M NI 5| B
USBHS_DM 110 USBE£kDdataZk AV N 5 | Bt
USBHS_EXICEN Output FUEOTGHIRIC
USBHS_ID input TFEROTGERRIC
USBHS_VBUSEN Output USBHSHIVBUS BB IR{ERES | Rl
USBHS_OVRCURA, Input USBHSHYIE 755 | Rt
USBHS_OVRCURB
USBHS_VBUS Input USBLLIEIE B RE NS
QSPI QSPCLK Output QSPIBY Bhia 5 | B
QSSL Output QSPIMALAEI L 51 fH
QIOO0 to QIO3 110 Data0 to Data3
R01DS0366EJ0110 Rev.1.10 RENESAS 150, #1187

Mar 31, 2021



RA6M5 Datasheet

1. Overview

RA6M5 Datasheet

1. Overview

Table 1.15 Pin functions (5 of 7)
Function Signal 1/0 Description
OSPI OM_SCLK Output Clock output (OCTACLK divided by 2)
OM_CSn Output Chip select signal for an OctaFlash device, active-low
OM_DQS 110 Read data strobe/write data mask signal
OM_SIOn 110 Data input/output
OM_RESET Output Reset signal for both OctaFlash and OctaRAM devices, active-low
OM_ECS Input ECC error detection signal from the external memory, active-low
SSIE SSIBCKO 1/0 SSIE serial bit clock pins
SSILRCKO/SSIFS0 1/0 LR clock/frame synchronization pins
SSITXDO Output Serial data output pin
SSIRXDO Input Serial data input pin
SSIDATAO 110 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 110 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
ETHERC REF50CKO Input 50-MHz reference clock. This pin inputs reference signal for
transmission/reception timing in RMIl mode.
RMII0O_CRS_DV Input Indicates carrier detection signals and valid receive data on
RMII0_RXD1 and RMIIO_RXDO in RMII mode
RMIIO_TXDn Output 2-bit transmit data in RMII mode
RMII0O_RXDn Input 2-bit receive data in RMII mode
RMIIO_TXD_EN Output Output pin for data transmit enable signal in RMII mode
RMIIO_RX_ER Input Indicates an error occurred during reception of data in RMII mode
ETO_EXOUT Output General-purpose external output pin
ETO_LINKSTA Input Input link status from the PHY-LSI
ETO_WOL Output Receive Magic packets
ETO_MDC Output Output reference clock signal for information transfer through
ETO_MDIO
ETO_MDIO 1/0 Input or output bidirectional signal for exchange of management
data with PHY-LSI
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Table 1.15 S|BIThEE (54, H74)
Function Signal 110 Description
OSPI OM_SCLK Output BYgpiaIE (OCTACLKBREA2)
OM_CSn Output OctaFlashe3F I FiEES, REBEFEEX
OM_DQS 110 BHIBERERIERRES
OM_SIOn 110 Data input/output
OM_RESET Output OctaFlashHMOctaRAMBB I E I E S, RBFEXN
OM_ECS Input SR BN TF B SR MECCHIRIONE S, MEBETEN
SSIE SSIBCKO 110 SSIEERTT{IBI$h 5| F
SSILRCKO/SSIFSO 110 LRBY £t [5] 2 & F
SSITXDO Output BITEUEM L SR
SSIRXDO Input BITHIRBAS I
SSIDATAO 110 BITHRIERmABLEIH
AUDIO_CLK Input EHMSMERBS RSB (N RAFES )
SDHI/MMC SDOCLK Output SDEY $higitH 51 f
SDOCMD 110 it 5| AN M i N E S 51/
SDODATO to SDODAT7 110 SDAIMMCERIB R 5 B
SDOCD Input SDFRHMS B
SDOWP Input SD write-protect signals
ETHERC REF50CKO0 Input 501MHDZ%%E§%¢O ZE I I ARMIE R T R & W RIS
550
RMII0_CRS_DV Input R R INIE S B MBVER KR
RMIIE T FHIRMIIO_RXD1FIRMIIO_RXDO
RMIIO_TXDn Output RMIIE T TR 2L & X E IR
RMII0_RXDn Input RMIMR I T RY2 i U 2R
RMIIO_TXD_EN Output RMIME T #iE RE fERR 15 SRV L 5 1R
RMII0_RX_ER Input RTRIERMINE T TREKERIRAT & 4 F518
ETO_EXOUT Output A YMERESI 5| B
ETO_LINKSTA Input MPHY-LSIHAN SEES RS
ETO_WOL Output BWERE
ETO_MDC Output BHSENWESATEEER
ETO_MDIO
ETO_MDIO 110 AF5PHY-LSI R EBEHIENRASMENEES
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Table 1.15 Pin functions (6 of 7)

RA6M5 Datasheet

1. Overview

Function Signal /10 Description
ETHERC REF50CKO Input 50-MHz reference clock. This pin inputs reference signal for
transmission/reception timing in RMIl mode.
RMII0O_CRS_DV Input Indicates carrier detection signals and valid receive data on
RMII0_RXD1 and RMII0_RXDO in RMII mode
RMIIO_TXDn Output 2-bit transmit data in RMIlI mode
RMII0O_RXDn Input 2-bit receive data in RMII mode
RMIIO_TXD_EN Output Output pin for data transmit enable signal in RMIl mode
RMIIO_RX_ER Input Indicates an error occurred during reception of data in RMII mode
ETO_CRS Input Carrier detection/data reception enable signal
ETO_RX_DV Input Indicates valid receive data on ETO_ERXD3 to ETO_ERXDO
ETO_EXOUT Output General-purpose external output pin
ETO_LINKSTA Input Input link status from the PHY-LSI
ETO_ETXDn Output 4 bits of MIl transmit data
ETO_ERXDn Input 4 bits of Ml receive data
ETO_TX_EN Output Transmit enable signal. Functions as signal indicating that transmit
data is ready on ETO_ETXD3 to ETO_ETXDO.
ETO_TX_ER Output Transmit error pin. Functions as signal notifying the PHY_LSI of an
error during transmission.
ETO_RX_ER Output Receive error pin. Functions as signal to recognize an error during
reception.
ETO_TX_CLK Input Transmit clock pin. This pin inputs reference signal for output timing
from ETO_TX_EN, ETO_ETXD3 to ETO_ETXDO, and ETO_TX_ER.
ETO_RX_CLK Input Receive clock pin. This pin inputs reference signal for input timing to
ETO_RX_DV, ETO_ERXD3 to ETO_ERXDO, and ETO_RX_ER.
ETO_COL Input Input collision detection signal
ETO_WOL Output Receive Magic packets
ETO_MDC Output Output reference clock signal for information transfer through
ETO_MDIO
ETO_MDIO 110 Input or output bidirectional signal for exchange of management
data with PHY-LSI
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.
AVSS0 Input Analog ground pin. This is used as the analog ground for the
respective modules. Supply this pin with the same voltage as the
VSS pin.
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.
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).
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Table 1.15 SIBIThEE (61, H74)
Function Signal 110 Description
ETHERC REF50CKO Input 5011\_{@2%%559‘%410 %5 M ARMINE T T A X F WA FrYS
550
RMII0O_CRS_DV Input EREURACNE S B MR IR
RMIIE T FHIRMIIO_RXD1FIRMIIO_RXDO
RMIIO_TXDn Output RMIHE I TR & X 31
RMII0_RXDn Input RMIHE R T BY 2 (i e U i
RMIIO_TXD_EN Output RMIHE R T EIB AR EEE1E S AYiaH S IR
RMII0_RX_ER Input RRERMIKE R TSR &K £551R
ETO_CRS Input HORIOMEIRERERES
ETO_RX_DV Input $8/RETO_ERXD3EIETO_ERXDO L BIE RIZ W EUE
ETO_EXOUT Output BN SRR 5 | B
ETO_LINKSTA Input MPHY-LSIHNBEBIR TS
ETO_ETXDn Output AR MIE SRR
ETO_ERXDn Input AL MITEURERIE
ETO_TX_EN Output KIREREE S, AYEISRIEETO_ETXD3EIETO_ETXDO LR HEUIERE
EEFNES.
ETO_TX_ER Output RIXFEIRSIM. BEEEFREEFREPHY_LSIBHEIRNES,
ETO_RX_ER Output BRI H, FRETEREIRERELRFIEEIRNES.
ETO_TX_CLK Input EIEBTERS I, Z5IMMASEEFES, BTFMETO_TX_EN. ETO_ETX
D3EIETO_ETXDOFIETO_TX_EREIE KBTI,
ETO_RX _CLK Input BUATHsIf, Z5IMEmARTFRARNFENESEES
ETO_RX_DV. ETO_ERXD3ZIETO_ERXDOFIETO_RX_ERs
ETO_COL Input WA ERNES
ETO_WOL Output BWERES
ETO_MDC Output WEESENHESHATERER
ETO_MDIO
ETO_MDIO 110 ATF5SPHY-LSIRIRBEBHIENBMARBENEES
EIABIR AVCCO Input B EBERIRS I, XAES MERIVENEBR, AZ5IHRHESY
CCEIHIERRIEBIE,
AVSS0 Input BEREMS . XAES MEREDM, FIZ5IHEHESVSS
5|HIAE R BB E,
VREFH Input ADC12 (#7T1) FIDARIIRINSZ BEERS|H
Fie%, FEMAADCI2 (£7T1) FDAKMREEET, FIL3IHIZERE
FJAVCCO,
VREFL Input ADC12FIDAR R 83 AVIEIN S Z 1 ith 5| R,
RERAADCI2 (B7t1) BTG5 ENERESIAVSS0, HE
D/A Converter.
VREFHO Input ADC12 (B7t0) WEINBSEBEBIRSIM. AEAADCI2 (E7T0
) BY, UL IMIERERIAVCCO,
VREFLO Input ADC12HRINS E 25|, Rt | HEREE
TEAADCI2 (87T0) BFHIAVSSO.
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Table 1.15 Pin functions (7 of 7)
Function Signal /10 Description
ADC12 ANmMn Input Input pins for the analog signals to be processed by the A/D
converter.
(m: ADC unit number, n: pin number)
ADTRGmM 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.
ACMPHS VCOUT Output Comparator output pin (OR output of all units)
CMPOUTmM Output Comparator output pin (m:unit number)
CMPOUTO012 Output Comparator output pin (OR output of units 0, 1 and 2)
IVREFO, IVREF1 Input Reference voltage input pins for comparator
IVCMPmMO, IVCMPm?2, Input Analog voltage input pins for comparator (m:unit number)
IVCMPm3
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
CEC CECIO 110 CEC data communication
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RAB6M5 Datasheet 1. Overview
Table 1.15  3|i#IThEE (727)
Function Signal 110 Description
ADC12 ANmn Input ADEIRBEBMBMIEIMESHRASI#. (m: ADCETTH
5, n: 3IHIHS)

ADTRGmMm Input BT BEIADFERMIM AR S SRS, RETEHR
DAC12 DAn Output SR 16 25 MR VIR S RO R 5 1R
ACMPHS VCOoUT Output thikesimEs i (FrE R TBIORMILE)

CMPOUTm Output thixgsiattis I (m: 27xS)

CMPOUTO12 Output thikasiamtis I (7T0. 1A12M90RMIL)

IVREFO, IVREF1 Input LS E BERMASIM

IVCMPmMO, IVCMPm2, Input EEER BB BRI B RS IB (m: 2T

IVCMPm3
CTSsu TSn Input BANAERNSIFE (BR5IH)

TSCAP lle} AR IR RN 3R RO SHBN ER IR S| B
I/0 ports Pmn 110 BRABMNAESIE (m: OS5,

n: 51fS)

P200 Input BRI
CEC CECIO 1/0 CECHURIBE
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1.6

Pin Assignments

The following figures show the pin assignments from the top view.
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O0000000000000000000000000000000000000000000
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[ 10[0 i Gk AR 88[] P300/TCK/SWCLK
P801 134 87| P301
P802 135 86| P302
P803 136 85[] P303
P804 137 84[] VCC
VCC 138 83 VSS
VSS 139 82| P304
P500 140 81[J P305
P501 141 80[] P306
P502 142 79[ P307
P503 143 78[J P308
P504 144 77| P309
P505 145 761 P310
P506 146 751 P311
P507 147 74[] P312
P508 148 731 P905
VCC [J149 72[ P906
VSS 150 7130 P07
P015 151 70[J P908
P014 152 69| P200
VREFL 153 68 [ P201/MD
VREFH 154 671 RES
AVCCO 155 66 ] P208
AVSSO0 156 65 P209
VREFLO 157 641 P210
VREFHO 158 63[] P21
P010 159 62| P214
P009 160 61| VCC
P008 161 60[1J VSS
P007 162 591 P901
P006 163 58] P900
P005 164 57 P315
P004 165 561 P314
P003 166 551 P313
P002 167 54[] P202
P001 168 53[] P203
P000 169 52 [ P204
Vss Oio 513 P205
VCC 171 50 [] P206
P806 172 49[] P207
P805 173 48] VCC_USB
P513 174 O 47[3J USB_DP
P512 175 46[] USB_DM
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Figure 1.4

Pin assignment for LQFP 176-pin
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1.6
TEIMTRRE

5153 EC

BRT5IDE,

Figure 1.4
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221010l i Gk AR 88[] P300/TCK/SWCLK
P801 134 87 P301
P802 135 86[] P302
P803 136 85[] P303
P804 137 84[] VCC
VCC 138 83[] VSS
VSS 139 82[] P304
P500 140 81[] P305
P501 141 80[] P306
P502 142 79[ P307
P503 143 78[J P308
P504 144 773 P309
P505 145 761 P310
P506 146 751 P31
P507 147 74 P312
P508 148 73[0 P905
VCC 149 72[ P906
VSS 150 713 P07
P015 151 70[J P908
P014 152 69[ P200
VREFL 153 681 P201/MD
VREFH 154 671 RES
AVCCO 155 66[] P208
AVSS0 [156 651 P209
VREFLO 157 64 P210
VREFHO 158 631 P211
P010 159 62[] P214
P009 160 61 VCC
P008 161 601 VSS
P007 162 591 P901
P006 163 58] P900
P005 164 57 P315
P004 165 561 P314
P003 166 55[] P313
P002 167 54[] P202
P001 168 53[] P203
P000 169 52[] P204
vss O17o 513 P205
\Yelox m [¥4] 50[] P206
P806 172 49[] P207
P805 173 48] VCC_USB
P513 174 O 47[3J USB_DP
P512 175 46[] USB_DM
P511 [J176 cramToor®oorNOYTRNeN RS AN 0O N 8o ooy 5[] VSS_USB
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A B c o E F G H J K L M N P R
15| Paor | Pacs | Patt | Pata | prog |USBHS| PYSS | P22 | yon | veo | pror | Pros | Proo | Paos | Paot
14|use P |usB oM | Pato | Patz | pats [USBHS| VS P23 | ooyt | vearT | Pros | Prot | pace | Pacz | stz
13| paoa | NSO | YRSy | Paos | pats | OO |USBHS_| AVOC. | vss | Pmot | Pros | Paocs | Paco | st | Peos
12| pa13 | Pooz | P07 | Paoe | Poos | VST | VSS2 | voc | peoo | Pros | Proz | Paos | Psta | Paos | Pooo
1| pooo | Pats | psta | p2os vec | poot | Pooa | Poo2
10| p21a | P211 | Poot | vss vss | Poos | Poos | Poos
o| p210 | P20s | Res | vcc Po09 | AVSSO | VREFLO | VREFHO
8| Poos [P20tmp| P200 | Poos Pot0 | Avcco | VREFL | VREFH
7| peos | poos | paiz | poo7 vee | vss | pots | o4
6| pato | Paog | Pao7 | pan poo7 | psor | Psos | psos
5| psos | paos | vss | vec Poos | Psos | Psos | Psos
4| paos | paoa |T207CE| Pmt vss P613 | Paos | Paco | Peo7 | vec vss vss vee | Pso1 | Pso2
3| paos | paoe PeetMS|Priomoi| vee | Peto | voe | vss | Peos | Peos | Pios | Pto2 | Psoo | Psos | Psoo
2| psot | P12 | P11a | Peos | et | P14 | Pato | Paot | Peos | peot | Pio7 | Pioa | P10t | Peoz | Psos
1 [p1oorroo| P13 | p1s | Peos | pe12 | pets | Paos | ver | peos | Peoz | peoo | Pios | Pios | Pioo | Peot
A 3 c D 3 F G H J K L M N P R

Figure 1.5

Pin assignment for BGA 176-pin
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A B c D € F G H J K L M N P R
15| Paoz | pacs | Patt | Pats | pros [USBHS| PVSS | P212 | yon | vowo | Pror | Pros | Proo | Paos | Paot
14[use op |uss om| Pato | Patz | pats |USBHS| S | P13 ooyt | veart | Pros | Prot | Pass | Pacz | psiz
13| paoa | VS| VoS | Paos | pats | (OO |USBHS | AVOC. | ves | PBot | Pros | Paca | Paco | st | Peos
12| pats | 2oz | P07 | Paos | Paos | VS| VSSZ | voc | peoo | Pros | Proz | Paos | Psts | Paos | Pooo
1| peoo | psts | pata | p2os vec | Poot | Poos | Pooz
10| p21a | P211 | Poot | vss vss | Poos | Poos | Poos
9| P20 | P09 | Res | vcc Po09 | AVSSO | VREFLO | VREFHO
8| Poos [P20tmD| P200 | Poos Pot0 | Avcco | VREFL | VREFH
7| poos | poos | Pai2 | poo7 vee | vss | pots | Pots
6| pato | Paos | P07 | pam poo7 | Psor | psos | psos
5| paos | Paos | vss | vec Poos | Pso3 | Psos | Psos
4| paos | paoa [T Pm vss | Pets | PAaog | Paoo | Peo7 | vcc vss vss vee | psot | Pso2
a| paos | paoz |PLeiMS|PriomDi| vec | Peto | vee | vss | peos | Peos | pios | Pio2 | Paoo | Psos | Psoo
2| psor | P12 | P11 | Peos | Pet1 | P14 | Pato | Paot | Peos | Peot | Pio7 | P1oa | P01 | Peo2 | Psos
1 [proormoo| P13 | p11s | peos | pet2 | Pets | Paos | vor | peos | Peoz | Peoo | Pios | P10 | P1oo | Peot
A B c b 3 3 G H J K L M N P R

Figure 1.5
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Figure 1.6

Pin assignment for LQFP 144-pin
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Figure 1.7

Pin assignment for LQFP 100-pin

R01DS0366EJ0110 Rev.1.10
Mar 31, 2021

RRENESAS

Page 22 of 118

Figure 1.7 LQFP1003|iIfY 31 i1 53 BE

R01DS0366EJ0110 Rev.1.10
Mar 31, 2021

RENESAS

852201, #1187
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1.7 E1LEIES
Table 1.16 ISR (A HRE91D)
el3s
|2 |2 |mE R4 8
g g g . E. 110 " SCI/IIC/SPI/CAN/USBFS/USBHS/QSPI/OSPI/
- - - [ CAC ports Wi 2RNE | FIfE, $THR SSIE/SDHI/MMC/EHTERC(MII,RMII)/CEC GPT/AGT/RTC ADC12/DAC12 | CTSU
1 1 1 —_ P400 —_ IRQO SCK4/SCK7/SCLO_A/AUDIO_CLK/ETO_WOL/ GTIOC6A/AGTIO1 ADTRG1 —
ETO_WOL
2 2 2 — P401 — IRQ5-DS CTS4_RTS4/TXD7/SDAO0_A/CTX0/ETO_MDC/ GTETRGA/GTIOC6B — —
ETO_MDC
3 3 3 CACREF P402 — IRQ4-DS CTS4/RXD7/CRX0/AUDIO_CLK/ETO_MDIO/ AGTIO0/AGTIO1/AGTIO2/ — —
ETO_MDIO AGTIO3/RTCICO
4 4 4 — P403 — IRQ14-DS CTS7_RTS7/SSIBCKO_A/ETO_LINKSTA/ GTIOC3A/AGTIO0/AGTIO1/ — —
ETO_LINKSTA AGTIO2/AGTIO3/RTCIC1
5 5 5 — P404 — IRQ15-DS CTS7/SSILRCKO_A/ETO_EXOUT/ETO_EXOUT GTIOC3B/AGTIO0_G/AGTIO1/ — —
AGTIO2/AGTIO3/RTCIC2
6 6 6 — P405 — — SSITXDO_A/ETO_TX_EN/RMIIO_TXD_EN_B GTIOC1A — —
7 7 7 — P406 — — SSLA3_C/SSIRXDO_A/ETO0_RX_ER/RMIIO_TXD1_B GTIOC1B/AGTO5 — —
8 8 — | = P700 — — MISOA_C/ETO_ETXD1/RMII0O_TXDO_B GTIOC5A/AGTO4 — —
9 9 — | = P701 — — MOSIA_C/ETO_ETXDO/REF50CK0_B GTIOC5B/AGTO3 — —
10 10 — | = P702 — — RSPCKA_C/ET0_ERXD1/RMII0_RXDO0_B GTIOC6A/AGTO2 — —
1 1 — | = P703 — — SSLAO_C/ET0_ERXDO/RMIIO_RXD1_B GTIOC6B/AGTO1 — —
12 (12 |— |— P704 | — — SSLA1_C/CTXO0/ETO_RX_CLK/RMIIO_RX_ER_B AGTO0 — —
13 13 — | = P705 — — CTS3/SSLA2_C/CRX0/ET0_CRS/RMIIO_CRS_DV_B AGTIOO0 — —
14 — — | — P706 — IRQ7 USBHS_OVRCURB/RXD3_B — — —
15 — — | — P707 — IRQ8 USBHS_OVRCURA/TXD3_B — — —
16 — — | = PB0OO0 | — — USBHS_VBUSEN/SCK3_B — — —
17 |[— | = |= PBO1 | — — USBHS_VBUS/CTS_RTS3_B — — —
18 14 8 VBATT — — — — — — —
19 15 9 VCLO — — — — — — —
20 16 10 [ XCIN — — — — — — —
21 17 11 | XCOUT — — — — _ _ _
22 [18 |12 |vss — — — — — — —
23 19 13 | XTAL P213 —_ IRQ2 TXD1 GTETRGC/GTIOCOA/AGTEE2 ADTRG1 —_
24 20 14 | EXTAL P212 — IRQ3 RXD1 GTETRGD/GTIOCOB/AGTEE1 — —
25 21 15 | VvCC — — — — — — —
26 — — | AVCC_USBHS — — — — — — —
27 — — | USBHS_RREF — — — — — — —
28 — — | AVSS_USBHS — — — — — — —
29 — — | VSS_USBHS — — — — — — —
30 — — | VSS_USBHS — — — — — — —
31 — — | USBHS_DM — — — — — — —
32 [— |[— |usBHS_DP — — — — — — —
33 — — | VSS_USBHS — — — — — — —
34 |— |— |vecc usBHs — — — — — — —
— |22 |—|= P713 | — — — GTIOC2A/AGTOAD — TS17
— 23 — | = P712 — — — GTIOC2B/AGTOBO — TS16
— 24 — | — P711 — — CTS1_RTS1/ETO_TX_CLK AGTEEO — TS15
— 25 — | = P710 — — SCK1/ETO_TX_ER — — TS14
— 26 — | — P709 — IRQ10 TXD1/ETO_ETXD2 — — TS13
35 27 16 | CACREF P708 — IRQ11 RXD1/SSLB3_B/AUDIO_CLK/ETO_ETXD3/CECIO — — TS12
36 28 17 | — P415 — IRQ8 SCL2/SSLB2_B/USB_VBUSEN/SDOCD/ETO_TX_EN/ GTIOCOA/AGTIO4 — TS11
RMIIO_TXD_EN_A
37 29 18 | — P414 — IRQ9 SDA2/CTS0/SSLB1_B/SDOWP/ET0_RX_ER/ GTIOCOB/AGTIO5 — TS10
RMIIO_TXD1_A
38 30 19 | — P413 — — CTS0_RTS0/SSLB0_B/SDOCLK_A/ETO_ETXD1/ GTOUUP/AGTEE3 — TS09
RMIIO_TXDO_A

RA6MS5 Datasheet 1. Overview
1.7 Pin Lists
Table 1.16 Pin list (1 of 4)
213 |8
E E E Power, System,
S | S | O |Clock Debug, |[IiO SCI/IIC/SPI/ICAN/USBFS/USBHS/QSPI/OSPI/
313 |3|cac ports | Ex. Bus | Ex. Interrupt | SSIE/SDHI/MMC/EHTERC(MII,RMII)/CEC GPT/AGT/IRTC ADC12/DAC12 | CTSU
1 1 1 — P400 | — IRQO SCK4/SCK7/SCLO_A/AUDIO_CLK/ETO_WOL/ GTIOC6A/AGTIO1 ADTRG1 —
ETO_WOL
2 2 2 — P401 — IRQ5-DS CTS4_RTS4/TXD7/SDAO0_A/CTX0/ETO_MDC/ GTETRGA/GTIOC6B — —
ETO_MDC
3 3 3 CACREF P402 | — IRQ4-DS CTS4/RXD7/CRX0/AUDIO_CLK/ETO_MDIO/ AGTIO0/AGTIO1/AGTIO2/ — —
ETO_MDIO AGTIO3/RTCICO
4 4 4 — P403 | — IRQ14-DS CTS7_RTS7/SSIBCKO_A/ETO_LINKSTA/ GTIOC3A/AGTIO0/AGTIO1/ — —
ETO_LINKSTA AGTIO2/AGTIO3/RTCIC1
5 5 5 — P404 | — IRQ15-DS CTS7/SSILRCKO_A/ETO_EXOUT/ETO_EXOUT GTIOC3B/AGTIO0_G/AGTIO1 | — -
AGTIO2/AGTIO3/RTCIC2
6 6 6 — P405 | — — SSITXDO_A/ETO_TX_EN/RMIIO_TXD_EN_B GTIOC1A — —
7 7 7 | = P406 | — — SSLA3_C/SSIRXDO_A/ETO_RX_ER/RMIIO_TXD1_B | GTIOC1B/AGTO5 — —
8 8 - |— P700 | — - MISOA_C/ETO_ETXD1/RMII0_TXDO_B GTIOC5A/AGTO4 — —
9 9 — | = P701 — — MOSIA_C/ETO_ETXDO/REF50CK0_B GTIOC5B/AGTO3 — —
10 10 — | = P702 | — — RSPCKA_C/ETO_ERXD1/RMII0_RXDO_B GTIOC6A/AGTO2 — —
11 11 — | = P703 | — — SSLAO_C/ETO_ERXDO/RMIIO_RXD1_B GTIOC6B/AGTO1 — —
12 |12 [— |— P704 | — — SSLA1_C/CTX0/ETO_RX_CLK/RMII0_RX_ER_B AGTO0 — —
13 13 - |— P705 | — - CTS3/SSLA2_C/CRX0/ETO_CRS/RMII0O_CRS_DV_B AGTIO0 — —
14 — - |— P706 | — IRQ7 USBHS_OVRCURB/RXD3_B — — —
15 — — | — P707 | — IRQ8 USBHS_OVRCURA/TXD3_B — — —
16 — — | = PB0OO | — — USBHS_VBUSEN/SCK3_B — — —
17 |[— |— |— PBO1 | — — USBHS_VBUS/CTS_RTS3_B — — —
18 14 8 VBATT — — - — — — —
19 15 9 VCLO — — — — — — —
20 16 10 | XCIN — — — — — — —
21 17 11 | XCOUT — — — — — — —
22 18 12 | VSS —_ —_ —_ —_ —_ — —_
23 19 13 | XTAL P213 | — IRQ2 TXD1 GTETRGC/GTIOCOA/AGTEE2 ADTRG1 —
24 20 14 | EXTAL P212 | — IRQ3 RXD1 GTETRGD/GTIOCOB/AGTEE1 — —
25 21 15 | vCC — — — — — — —
26 — — | AVCC_USBHS — — — — — — —
27 —_ — | USBHS_RREF —_ —_ —_ —_ —_ — —_
28 — — | AVSS_USBHS — — — — — — —
29 |— |— |[VSS_USBHS — — — — — — —
30 |— |— |VvSS_USBHS — — — — — — —
31 |— |— |uUsBHS_DM — — — — — — —
32 |[— |— |USBHS_DP — — — — — — —
33 | — |— |VSS_USBHS — — — — — — —
34 |— |— |VCC_USBHS — — — — — — —
_ 22 — | = P713 | — — — GTIOC2A/AGTOAO — TS17
— 23 — | — P712 | — — — GTIOC2B/AGTOBO — TS16
— 24 — | — P711 —_ —_ CTS1_RTS1/ETO_TX_CLK AGTEEO — TS15
— 25 — | = P710 | — — SCK1/ETO_TX_ER — — TS14
— 26 — | — P709 | — IRQ10 TXD1/ETO_ETXD2 — — TS13
35 27 16 | CACREF P708 | — IRQ11 RXD1/SSLB3_B/AUDIO_CLK/ETO_ETXD3/CECIO — — TS12
36 28 17 | — P415 — IRQ8 SCL2/SSLB2_B/USB_VBUSEN/SDOCD/ETO_TX_EN/ | GTIOCOA/AGTIO4 — TS11
RMIIO_TXD_EN_A
37 29 18 | — P414 | — IRQ9 SDA2/CTS0/SSLB1_B/SDOWP/ET0_RX_ER/ GTIOCOB/AGTIO5 — TS10
RMIIO_TXD1_A
38 30 19 | — P413 | — — CTS0_RTS0/SSLB0_B/SDOCLK_A/ETO_ETXD1/ GTOUUP/AGTEE3 — TS09
RMII0O_TXDO_A
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Table 1.16 Pin list (2 of 4)
© < o
~ < =3
= [ 2|2
& | & | & | Power System,
g g g Clock, Debug, {[e] SCI/IIC/SPI/CAN/USBFS/USBHS/QSPI/OSPI/
- -4 | a4 | CAC ports | Ex. Bus | Ex. Interrupt | SSIE/SDHI/MMC/EHTERC(MII,RMII)/CEC GPT/AGT/RTC ADC12/DAC12 | CTSU
39 31 20 | — P412 | — — SCKO/CTS3/RSPCKB_B/SDOCMD_A/ET0_ETXDO/ GTOULO/AGTEE1 — TS08
REF50CKO0_A
40 32 21 | — P411 — IRQ4 TXDO/CTS3_RTS3/MOSIB_B/SDODATO_A/ GTOVUP/GTIOC9A/AGTOA1 — TS07
ETO_ERXD1/RMII0_RXDO_A
41 33 22 | — P410 | — IRQ5 RXDO0/SCL2/SCK3/MISOB_B/SDODAT1_A/ GTOVLO/GTIOC9B/AGTOB1 - TS06
ETO_ERXDO/RMIIO_RXD1_A
42 34 23 | — P409 | — IRQ6 TXD3/SDA2/USB_EXICEN/USBHS_EXICEN/ GTOWUP/AGTOA2 — TS05
ETO_RX_CLK/RMIIO_RX_ER_A
43 35 24 | — P408 | — IRQ7 CTS4/RXD3/SCLO_B/USB_ID/USBHS_ID/ETO_CRS/ | GTOWLO/GTIOC6B/AGTOB2 — TS04
RMII0_CRS_DV_A
44 36 25 | — P407 | — - CTS4_RTS4/SDA0_B/SSLA3_A/USB_VBUS/ GTIOC6A/AGTIO0/RTCOUT ADTRGO TS03
ETO_EXOUT/ETO_EXOUT
45 37 26 | VSS_UusB — . — — . — —
46 38 27 | USB_DM —_ —_ —_ —_ —_ - —
47 39 28 | USB_DP — — — — — — —
48 40 29 | vCC_UusB — — — — — — —
49 41 30 | — P207 | A17 — TXD4/SSLA2_A/QSSL — — TSCAP
50 42 31 | — P206 WAIT IRQO-DS RXD4/CTS9/SDA1_B/SSLA1_A/USB_VBUSEN/ GTIU e TS02
SDODAT2_A/ETO_LINKSTA/ETO_LINKSTA/CECIO/
SSIDATAO_C
51 43 32 | CLKOUT P205 | A16 IRQ1-DS TXD4/CTS9_RTS9/SCL1_B/SSLAO_A/ GTIVIGTIOC4A/AGTO1 - TSO01
USB_OVRCURA-DS/SSILRCKO0_C/SDODAT3_A/
ETO_WOL/ETO_WOL
52 44 — | CACREF P204 | A18 — SCK4/SCK9/RSPCKA_A/USB_OVRCURB-DS/ GTIW/GTIOC4B/AGTIO1 — TS00
SSIBCKO_C/SDODAT4_A/ETO_RX_DV
53 45 - |—= P203 | A19 IRQ2-DS CTS2_RTS2/TXD9/MOSIA_A/CTX0/SDODAT5_A/ GTIOC5A/AGTOA3 - TS18
ET0_COL
54 46 e P202 WR1/BC1 | IRQ3-DS SCK2/RXD9/MISOA_A/CRX0/SDODAT6_A/ GTIOC5B/AGTOB3 — TS19
ETO_ERXD2
55 47 — = P313 | A20 — SDODAT7_A/ETO_ERXD3 — — —
56 | — — |—= P314 | A21 — — — ADTRGO —
57 — e P315 | A22 — RXD4_C — — —
58 | — - |—= P900 | A23 - TXD4_C — — —
59 | — — |— Po01 | — — SCK4_C AGTIO1_E — —
60 48 — | Vvss — — — — — — —
61 49 — | vece — — — — — — —
62 50 33 | TCLK P214 | — — QSPCLK/SDOCLK_B/ET0O_MDC/ETO_MDC GTIU/AGTO5 e —
63 51 34 | TDATAO P211 cs7 —_ QIO0/SDOCMD_B/ET0_MDIO/ETO_MDIO GTIV/AGTOAS - —
64 52 35 | TDATA1 P210 | CS6 — QIO1/SDOCD/ETO_WOL/ETO_WOL GTIW/AGTOBS — —
65 53 36 | TDATA2 P209 | CS5 — QIO2/SDOWP/ETO_EXOUT/ETO_EXOUT GTOVUP/AGTEES — —
66 54 37 | TDATA3 P208 | Cs4 — QIO3/SDODATO_B/ETO_LINKSTA/ETO_LINKSTA GTOVLO — —
67 55 38 | RES — . — — . — —
68 56 39 | MD P201 | — - — — — —
69 57 40 | — P200 | — NMmI — — — —
70 | — — | = P908 | — IRQ11 USBHS_EXICEN — — —
7 — e P07 | — IRQ10 USBHS_ID — — —
72 — — | — P06 | — IRQ9 USB_EXICEN_C e e —
73 | — - |- P905 | — IRQ8 USB_ID_C - - -
74 58 — |— P312 | CS3 — CTS3_RTS3 AGTOA1 — —
75 59 — |— P311 Cs2 — SCK3 AGTOB1 — —
76 60 e P310 [ A15 — TXD3/QI03 AGTEE1 — —
7 61 — | — P309 | A14 — RXD3/QI02 AGTOA4 e —
78 62 — | = P308 | A13 — CTS6/CTS3/QI01 AGTOB4 — —
79 63 41 | — P307 | A12 — CTS6_RTS6/QI00 GTOUUP_D/AGTEE4 — —
80 64 42 | — P306 | A11 — SCK6/QSSL GTOULO_D/AGTOA2 — —

Table 1.16 SIFIR (214, #41)
© Ay o
~ < o
[ I §
& | & | & @R R4 B
g9 |¢ LRI 10 SCI/IIC/SPI/CAN/USBFS/USBHS/QSPI/OSPI/
J | 3| 3]|CcAc ports | ™ #%% | HifE, $T¥F | SSIE/SDHI/MMC/EHTERC(MII,RMII)/CEC GPT/AGT/RTC ADC12/DAC12 | CTSU
39 |31 |20 |— P412 | — — SCKO/CTS3/RSPCKB_B/SDOCMD_A/ETO_ETXDO/ GTOULO/AGTEE1 — TS08
REF50CKO_A
40 |32 |21 |— P41l | — IRQ4 TXDO/CTS3_RTS3/MOSIB_B/SDODATO_A/ GTOVUP/GTIOC9A/AGTOA1 — TSO07
ETO_ERXD1/RMIIO_RXDO_A
41 |33 |22 |— P410 | — IRQ5 RXDO/SCL2/SCK3/MISOB_B/SDODAT1_A/ GTOVLO/GTIOC9B/AGTOB1 — TS06
ETO_ERXDO/RMIIO_RXD1_A
42 34 23 | — P409 — IRQ6 TXD3/SDA2/USB_EXICEN/USBHS_EXICEN/ GTOWUP/AGTOA2 — TS05
ETO_RX_CLK/RMIIO_RX_ER_A
43 |35 |24 | — P408 | — IRQ7 CTS4/RXD3/SCLO_B/USB_ID/USBHS_ID/ETO_CRS/ | GTOWLO/GTIOC6B/AGTOB2 | — TS04
RMIIO_CRS_DV_A
4 |36 |25 |— P407 | — — CTS4_RTS4/SDAQ_B/SSLA3_A/USB_VBUS/ GTIOC6A/AGTIOO/RTCOUT ADTRGO TS03
ETO_EXOUT/ETO_EXOUT
45 |37 |26 |vss_usB — — — — — — —
46 38 27 | USB_DM — — — — — — —
47 |39 |28 |uUsSB_DP — — — — — — —
48 |40 |29 |vcc usB — — — — — — —
49 |41 |30 | — P207 | A17 — TXD4/SSLA2_A/QSSL — — TSCAP
50 42 31 | — P206 WAIT IRQO-DS RXD4/CTS9/SDA1_B/SSLA1_A/USB_VBUSEN/ GTIU —_ TS02
SDODAT2_A/ETO_LINKSTA/ETO_LINKSTA/CECIO/
SSIDATAQ_C
51 |43 |32 | cLkouT P205 | A16 IRQ1-DS TXD4/CTS9_RTS9/SCL1_B/SSLAO_A/ GTIV/GTIOC4A/AGTO1 — TSO01
USB_OVRCURA-DS/SSILRCKO_C/SDODAT3_A/
ETO_WOL/ETO_WOL
52 |44 | — | CACREF P204 | A18 — SCK4/SCK9/RSPCKA_A/USB_OVRCURB-DS/ GTIW/GTIOC4B/AGTIO — TS00
SSIBCKO_C/SDODAT4_A/ETO_RX_DV
53 |45 |— |— P203 | A19 IRQ2-DS CTS2_RTS2/TXD9/MOSIA_A/CTX0/SDODAT5S_A/ GTIOC5A/AGTOA3 — TS18
ETO_COL
54 46 — | — P202 WR1/BC1 | IRQ3-DS SCK2/RXD9/MISOA_A/CRX0/SDODAT6_A/ GTIOC5B/AGTOB3 — TS19
ETO_ERXD2
55 |47 |— |— P313 | A20 — SDODAT7_A/ETO_ERXD3 — — —
56 |— |— |— P314 | A21 — — — ADTRGO —
57 — — | — P315 A22 — RXD4_C — — —
58 |— |— |— P00 | A23 — TXD4_C — — —
59 |— |— |— P01 | — — SCK4_C AGTIO1_E — —
60 |48 |— |vss — — — — — — —
61 |49 |— |vcec — — — — — — —
62 50 33 | TCLK P214 — —_ QSPCLK/SDOCLK_B/ETO_MDC/ETO_MDC GTIU/AGTO5 —_ —_
63 51 34 | TDATAO P211 Cs7 —_ QIO0/SDOCMD_B/ETO_MDIO/ETO_MDIO GTIV/IAGTOAS —_ —
64 |52 |35 | TDATA1 P210 | CS6 — QIO1/SDOCD/ETO_WOL/ETO_WOL GTIW/AGTOBS — —
65 |53 |36 | TDATA2 P209 | CS5 — QIO2/SDOWP/ETO_EXOUT/ETO_EXOUT GTOVUP/AGTEES — —
66 54 37 | TDATA3 P208 CS4 — QIO3/SDODATO_B/ETO_LINKSTA/ETO_LINKSTA GTOVLO — —
67 |55 |38 |RES — — — — — — —
68 |56 |39 | MD P201 | — — — — — —
69 |57 |40 |— P200 | — NMI — — — —
70 [— [—|— P08 | — IRQ11 USBHS_EXICEN — — —
71 — — | — P907 — IRQ10 USBHS_ID — — —
72 —_ - | — P906 — IRQ9 USB_EXICEN_C — —_ —_
73— |[= |- P905 | — IRQ8 USB_ID_C - - -
74 |58 |— |— P312 | cCs3 — CTS3_RTS3 AGTOA1 — —
75 |59 |— |— P311 | Ccs2 — SCK3 AGTOB1 — —
76 60 — | — P310 A15 — TXD3/Ql03 AGTEE1 — —
77 61 - | — P309 A14 —_ RXD3/Q102 AGTOA4 —_ —_
78 [62 |— |— P308 | A13 - CTS6/CTS3/QI01 AGTOB4 - -
79 |63 |41 |— P307 | A12 — CTS6_RTS6/QI00 GTOUUP_D/AGTEE4 — —
80 |64 |42 |— P306 | A11 — SCK6/QSSL GTOULO_D/AGTOA2 — —
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RA6M5 Datasheet

1. Overview

Table 1.16 SIFIR (41 EI34)

el3|s

& || & |mE R4 6

g9 |¢ LRI 10 ) SCI/IIC/SPI/CAN/USBFS/USBHS/QSPI/OSPI/

J | 3| 3]|CcAc ports | ™ #%% | HifE, $T¥F | SSIE/SDHI/MMC/EHTERC(MII,RMII)/CEC GPT/AGT/RTC ADC12/DAC12 | CTSU
81 |65 |43 |— P305 | A10 IRQ8 TXD6/QSPCLK GTOWUP/AGTOB2 — —
82 66 44 | — P304 A9 IRQ9 RXD6 GTOWLO/GTIOC7A/AGTEE2 — —
83 |67 |45 |vss — — — — — — —
84 |68 |46 |vcC — — — — — — —
85 |69 |47 |— P303 | A8 — CTS9 GTIOC7B — —
86 |70 |48 |— P302 | A7 IRQ5 TXD2/SSLA3_B GTOUUP/GTIOC4A — —
87 71 49 | — P301 A8 IRQ6 RXD2/CTS9_RTS9/SSLA2_B GTOULO/GTIOC4B/AGTIOO0 —_ —_
88 |72 |50 | TCK/SWCLK P300 | — — SSLA1_B GTOUUP/GTIOCOA — —
89 |73 |51 | TMS/SWDIO P108 | — — CTS9_RTS9/SSLAO_B GTOULO/GTIOCOB/AGTOA3 — —
90 |74 |52 | TDO/SWO/CLKOUT | P109 | — — TXD9/MOSIA_B/CTX1 GTOVUP/GTIOC1A/AGTOB3 — —
91 |75 |53 |TDI P110 | — IRQ3 CTS2_RTS2/RXDI/MISOA_B/CRX1 GTOVLO/GTIOC1B/AGTEE3 — —
92 76 54 | — P111 A5 IRQ4 SCK2/SCK9/RSPCKA_B GTIOC3A/AGTOAS —_ —_
93 |77 |55 |— P112 | A4 — TXD2/SCK1/SSLAO_B/QSSL/OM_CS1/SSISCKO_B GTIOC3B/AGTOB5 — —
9% |78 |56 |— P113 | A3 — RXD2/SSILRCKO_B GTIOC2A/AGTEES — —
95 |79 |57 |— P114 | A2 — CTS9/SSIRXDO_B GTIOC2B/AGTIO5 — —
9% |80 |58 |— P115 | A1 — SSITXDO_B GTIOC4A — —
97 |81 |— |vcec — — — — — — —
98 |8 |— |vss — — — — — — —
9 |83 |59 |— P608 | AO/BCO | — — GTIOC4B — —
100 (84 |60 | — P609 | CS1 — CTX1/OM_ECS GTIOC5A/AGTO5 — —
101 [85 |61 | — P610 | CSO — CTS7/CRX1/0M_CS0 GTIOC5B/AGTO4 — —
102 | 86 — | CACREF/CLKOUT P611 — —_ CTS7_RTS7 AGTO3 —_ —_
103 [87 | — |— P612 | D8 — SCK7 AGTO2 — —
104 [88 | — | — P613 | D9 — TXD7 AGTO1 — —
105 [89 | — [— P614 | D10 — RXD7 AGTO0 — —
106 [— |— | — P615 | — IRQ7 USB_VBUSEN_D — — —
107 |— [— |— PA08 | — IRQ6 USB_OVRCURA_C — — —
108 [— |— [— PAO9 | — IRQ5 USB_OVRCURB_C — — —
109 [— |— |[— PA10 | — IRQ4 — — — —
110 |90 |62 |vece — — — — — — —
11 [91 |63 |vss — — — — — — —
12 [92 |64 |vcL — — — — — — —
M3 [— |— |[— PAOT | — — SCK8_C - - -
M4 [— |— |[— PAOO | — — TXD8_C - - -
15 [— |— [— P607 | — — RXD8_C — — —
16 [— |— |[— P606 | — — CTS_RTS8_C RTCOUT_B — —
17 (93 | — [— P605 | D11 — CTS8 GTIOC8A/AGTO4 — —
18 (94 | — [— P604 | D12 — CTS9 GTIOC8B/AGTEE4 — —
19 (95 |— [— P603 | D13 — CTS9_RTS9 GTIOC7A/AGTIO4 — —
120 (96 |65 | — P602 | BCLK — TXD9/OM_CS1 GTIOC7B/AGTO3 — —
121 | 97 66 | — P601 WR/WRO | — RXD9/OM_SI102 GTIOC6A/AGTEE3 — —
122 [ 98 |67 | CACREF/CLKOUT |P600 |RD — SCK9/OM_SI04 GTIOC6B/AGTIO3 — —
123 [99 | — |vee — — — — — — _
124 [ 100 | — |vss — — — — — — —
125 [ 101 | 68 | — P107 | D7 — CTS8_RTS8/OM_SIO3 GTIOCBA/AGTOAD — —
126 [ 102 | 69 | — P106 | D6 — SCK8/SSLB3_A/OM_SIO0 GTIOC8B/AGTOBO — —
127 (103 |70 | — P105 | D5 IRQO TXD8/SSLB2_A/OM_SIO5 GTETRGA/GTIOC1A/AGTO2 — —
128 (104 |71 | — P104 | D4 IRQ1 RXD8/SSLB1_A/QIO2/0M_DQS GTETRGB/GTIOC1B/AGTEE2 | — —
129 (105 |72 | — P103 | D3 — CTSO0_RTS0/SSLBO_A/CTX0/QIO3/0M_SI06 GTOWUP/GTIOC2A/AGTIO2 — —

RA6M5 Datasheet 1. Overview

Table 1.16 Pin list (3 of 4)
el3 s
E E E Power, System,
g | g[S |Clock, Debug, 110 SCI/IIC/SPI/CAN/USBFS/USBHS/QSPI/OSPI/
- -4 | a4 | CAC ports | Ex. Bus | Ex. Interrupt | SSIE/SDHI/MMC/EHTERC(MII,RMII)/CEC GPT/AGT/RTC ADC12/DAC12 | CTSU
81 65 43 | — P305 | A10 IRQ8 TXD6/QSPCLK GTOWUP/AGTOB2 — —
82 |66 |44 |— P304 | A9 IRQ9 RXD6 GTOWLO/GTIOC7A/AGTEE2 — —
83 67 45 | VSS — — — — — - —
84 68 46 | vCC — — — — — — —
85 69 47 | — P303 | A8 — CTs9 GTIOC7B — —
86 70 48 | — P302 | A7 IRQ5 TXD2/SSLA3_B GTOUUP/GTIOC4A — —
87 |71 |49 |— P301 | A6 IRQ6 RXD2/CTS9_RTS9/SSLA2_B GTOULO/GTIOC4B/AGTIOO0 — —
88 72 50 | TCK/SWCLK P300 | — — SSLA1_B GTOUUP/GTIOCOA - —
89 73 51 | TMS/SWDIO P108 | — — CTS9_RTS9/SSLAO0_B GTOULO/GTIOCOB/AGTOA3 — —
90 74 52 | TDO/SWO/CLKOUT | P109 | — — TXD9/MOSIA_B/CTX1 GTOVUP/GTIOC1A/AGTOB3 — —
91 75 53 | TDI P110 | — IRQ3 CTS2_RTS2/RXD9/MISOA_B/CRX1 GTOVLO/GTIOC1B/AGTEE3 — —
92 |76 |54 |— P11 | A5 IRQ4 SCK2/SCK9/RSPCKA_B GTIOC3A/AGTOAS — —
93 7 55 | — P112 | A4 — TXD2/SCK1/SSLAO_B/QSSL/OM_CS1/SSISCK0_B GTIOC3B/AGTOBS - —
94 78 56 | — P113 | A3 — RXD2/SSILRCKO0_B GTIOC2A/AGTEES — —
95 79 57 | — P114 | A2 — CTS9/SSIRXDO_B GTIOC2B/AGTIOS — —
96 80 58 | — P115 | A1 — SSITXDO_B GTIOC4A — —
97 |81 |— |vce — — — — — — —
98 82 — | VSS - - - - - - -
99 83 59 | — P608 | AO/BCO — — GTIOC4B — —
100 | 84 60 | — P609 | CS1 — CTX1/OM_ECS GTIOC5A/AGTOS — —
101 | 85 61 | — P610 | CSO — CTS7/CRX1/OM_CS0 GTIOC5B/AGTO4 — —
102 [ 86 | — | CACREF/CLKOUT |P611 |— — CTS7_RTS7 AGTO3 — —
103 | 87 - |- P612 | D8 - SCK7 AGTO2 - -
104 | 88 — = P613 | D9 — TXD7 AGTO1 — —
105 | 89 — |— P614 | D10 — RXD7 AGTOO — —
106 [— |— |— P615 | — IRQ7 USB_VBUSEN_D — — —
07 [— |— |— PAO8 | — IRQ6 USB_OVRCURA_C — — —
108 | — — | = PA09 | — IRQ5 USB_OVRCURB_C — — —
109 [— |— |— PA10 | — IRQ4 — — — —
110 | 90 62 | VvCC — — — — — — —
11 |91 63 | vSS — — — — — — —
12 | 92 64 | VCL — — — — — - —
M3 [— |— |— PAO1 | — — SCK8_C - - -
M4 |— [— |— PAO0 | — — TXD8_C — — —
M5 [— |— |— P607 | — — RXD8_C — — —
16 |— |— [— P606 | — — CTS_RTS8_C RTCOUT_B — —
17 |93 |— |— P605 | D11 - CTs8 GTIOC8A/AGTO4 - -
18 (94 |— | — P604 | D12 — CTS9 GTIOC8B/AGTEE4 — —
119 | 95 — |—= P603 | D13 — CTS9_RTS9 GTIOC7A/AGTIO4 — —
120 | 96 65 | — P602 | BCLK — TXD9/OM_CS1 GTIOC7B/AGTO3 — —
121 (97 |66 | — P601 | WRIWRO | — RXD9/OM_S102 GTIOC6A/AGTEE3 — —
122 | 98 67 | CACREF/CLKOUT | P600 | RD — SCK9/0OM_SI04 GTIOC6B/AGTIO3 - —
123 | 99 — | vcC — — — — — — —
124 [ 100 | — |vss — — — — — — —
125 [ 101 |68 | — P107 | D7 — CTS8_RTS8/OM_SIO3 GTIOC8A/AGTOAO — —
126 | 102 | 69 | — P106 | D6 — SCK8/SSLB3_A/OM_SIO0 GTIOC8B/AGTOBO — —
127 | 103 |70 | — P105 | D5 IRQO TXD8/SSLB2_A/OM_SIO5 GTETRGA/GTIOC1A/AGTO2 - —
128 | 104 | 71 | — P104 | D4 IRQ1 RXD8/SSLB1_A/QI02/0M_DQS GTETRGB/GTIOC1B/AGTEE2 — —
129 [ 105 |72 | — P103 | D3 — CTS0_RTS0/SSLB0O_A/CTX0/QIO3/0OM_SI06 GTOWUP/GTIOC2A/AGTIO2 — —
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RA6M5 Datasheet

1. Overview

Table 1.16 Pin list (4 of 4)

el3 s

E E E Power, System,

g | g[S |Clock, Debug, /0 SCI/IIC/SPI/CAN/USBFS/USBHS/QSPI/OSPI/

4 | 3 | 4 |CAC ports | Ex. Bus | Ex. Interrupt | SSIE/SDHI/MMC/EHTERC(MII,RMII)/CEC GPT/AGT/RTC ADC12/DAC12 | CTSU
130 | 106 |73 | — P102 | D2 — SCKO/RSPCKB_A/CRX0/QIO0/OM_SIO1 GTOWLO/GTIOC2B/AGTO0 ADTRGO —
131 | 107 |74 | — P101 D1 IRQ1 TXDO/CTS1_RTS1/MOSIB_A/QIO1/OM_SIO7 GTETRGB/GTIOC5A/AGTEEO — —
132 |1 108 |75 | — P100 | DO IRQ2 RXD0/SCK1/MISOB_A/QSPCLK/OM_SCLK GTETRGA/GTIOC5B/AGTIO0 — —
133 1109 | — | — P800 | D14 — CTSO AGTOA4 AN125 —
134 | 110 | — | — P801 D15 — CTS8 AGTOB4 AN126 —
135 | — — | = P802 | — IRQ3 — — AN127 —
136 | — — | = P803 | — IRQ2 — . AN128 —
137 | — | — |— P804 | — IRQ1 - - - -
138 [ 111 | — | vce — — — — — — —
139 [ 112 | — | vss — — — — — — —
140 | 113 | 76 | CACREF P500 | — — CTS5/USB_VBUSEN/QSPCLK GTIU/AGTOAO AN116 —
141 | 114 |77 | — P501 — IRQ11 TXD5/USB_OVRCURA/QSSL GTIV/AGTOBO AN117 —
142 | 115 |78 | — P502 | — IRQ12 CTS6/RXD5/USB_OVRCURB/QIO0 GTIW/AGTOA2 AN118 —
143 | 116 |79 | — P503 | — — CTS6_RTS6/SCK5/USB_EXICEN/QIO1 GTETRGC/AGTOB2 AN119 —
144 | 117 |80 | — P504 | ALE — SCK6/CTS5_RTS5/USB_ID/QIO2 GTETRGD/AGTOA3 AN120 —
145 | 118 |81 | — P505 | — IRQ14 RXD6/QIO3 AGTOB3 AN121 —
146 | 119 | — | — P506 | — IRQ15 TXD6 — AN122 -
147 1120 | — | — P507 | — — SCK6/SCK5 — AN123 —
148 | — — | = P508 | — — CTS_RTS5_B — AN124 —
149 | 121 |82 |vce — — — — — — —
150 | 122 | 83 | VSS — — — — — — —
151 [ 123 | 84 | — PO15 | — IRQ13 — — ANO013/DA1 —
152 | 124 |85 | — P014 | — — — — ANO012/DA0 —
153 | 125 | 86 | VREFL — — — — — — —
154 | 126 |87 | VREFH — — — — — — —
155 | 127 | 88 | AVCCO — — — — — — —
156 | 128 | 89 | AVSSO — — — — — — —
157 | 129 [ 90 | VREFLO — — — — — — —
158 | 130 | 91 | VREFHO — — — — — — —
159 | — — | = PO10 | — IRQ14 — — ANO10 —
160 | 131 | — | — PO09 | — IRQ13-DS — — ANOO09 —
161 |1 132 | 92 | — P008 | — IRQ12-DS — — AN008 —
162 | 133 |93 | — P007 | — — — — ANO007 —
163 | 134 | 94 | — P006 | — IRQ11-DS — — AN006 —
164 | 135 | 95 | — P005 | — IRQ10-DS — — ANO005 —
165 (136 |96 | — P004 | — IRQ9-DS — — ANOO4 —
166 | 137 | 97 | — P003 | — — — — AN003 —
167 | 138 | 98 | — P002 | — IRQ8-DS — — ANO002/AN102 —
168 | 139 |99 | — P001 | — IRQ7-DS — — ANO01/AN101 —
169 | 140 (1)0 — P000 | — IRQ6-DS — — ANOO0/AN100 —
170 | 141 | — | vss — — — — — — —
171 | 142 | — | VCC — — — — — — —
172 | — | — |— P806 | — IRQO — — — —
173 | — |[— | — P805 | — — TXD5_B — — —
174 [ — |— | — P513 | — — RXD5_B — — —
175 | 143 | — | — P512 | — IRQ14 TXD4/SCL1_A/CTX1 GTIOCOA — —
176 | 144 | — | — P511 | — IRQ15 RXD4/SDA1_A/CRX1 GTIOCO0B — —

Table 1.16 SIRFIR (41, #41)

© Ay o

~ < o

[ I §

& | & | & @R R4 B

g9 |¢ LRI 10 SCI/IIC/SPI/CAN/USBFS/USBHS/QSPI/OSPI/

J | 3| 3]|CcAc ports | ™ #%% | HifE, $T¥F | SSIE/SDHI/MMC/EHTERC(MII,RMII)/CEC GPT/AGT/RTC ADC12/DAC12 | CTSU
130 | 106 |73 | — P102 | D2 — SCKO/RSPCKB_A/CRX0/QIO0/OM_SIO1 GTOWLO/GTIOC2B/AGTOO ADTRGO —
131 | 107 (74 | — P101 D1 IRQ1 TXDO/CTS1_RTS1/MOSIB_A/QIO1/OM_SIO7 GTETRGB/GTIOC5A/AGTEEQD — —
132 | 108 |75 | — P100 | DO IRQ2 RXDO/SCK1/MISOB_A/QSPCLK/OM_SCLK GTETRGA/GTIOCSB/AGTIO0 | — -
133 (109 | — [ — P800 | D14 — CTS0 AGTOA4 AN125 —
134 [ 110 | — [ — P8o1 | D15 — CTS8 AGTOB4 AN126 —
135 | — |— |— P8o2 | — IRQ3 — — AN127 —
136 | — | — |[— P83 | — IRQ2 — — AN128 —
137 [— | — |— P804 | — IRQ1 - - - -
138 [ 111 | — | vee — — — — — — —
139 [ 112 | — |vss — — — — — — —
140 | 113 | 76 | CACREF P500 | — — CTS5/USB_VBUSEN/QSPCLK GTIU/AGTOAOQ AN116 —
141 | 114 (77 | — P501 — IRQ11 TXD5/USB_OVRCURA/QSSL GTIV/AGTOBO AN117 —_
142 | 115 |78 | — P502 | — IRQ12 CTS6/RXD5/USB_OVRCURB/QIO0 GTIW/AGTOA2 AN118 -
143 | 116 |79 | — P503 | — — CTS6_RTS6/SCK5/USB_EXICEN/QIO1 GTETRGC/AGTOB2 AN119 —
144 | 117 |80 | — P504 | ALE — SCK6/CTS5_RTS5/USB_ID/QIO2 GTETRGD/AGTOA3 AN120 —
145 | 118 |81 | — P505 | — IRQ14 RXD6/QI03 AGTOB3 AN121 —
146 | 119 | — | — P506 — IRQ15 TXD6 — AN122 —
147 (120 | — | — P507 | — — SCK6/SCK5 — AN123 —
148 | — | — |[— P508 | — — CTS_RTS5_B — AN124 —
149 [ 121 | 82 | vee — — — — — — —
150 | 122 | 83 | vsS — — — — — — —
151 | 123 [ 84 | — P015 — IRQ13 —_ — ANO13/DA1 —_
152 (124 | 85 | — PO14 | — — — — ANO12/DA0 —
153 | 125 | 86 | VREFL — — — — — — —
154 | 126 | 87 | VREFH — — — — — — —
155 | 127 | 88 | AVCCO — — — — — — —
156 | 128 | 89 | AVSSO — — — — — — —
157 [ 129 | 90 | VREFLO — — — — — — —
158 | 130 | 91 | VREFHO — — — — — — —
159 | — | — |— PO10 | — IRQ14 — — ANO10 —
160 [ 131 | — [ — PO09 | — IRQ13-DS — — ANO09 —
161 [ 132 |92 | — P08 | — IRQ12-DS — — AN008 —
162 [ 133 |93 | — P07 | — — — — ANOO7 —
163 | 134 |94 | — P006 | — IRQ11-DS — — ANO06 —
164 | 135 |95 | — P05 | — IRQ10-DS — — ANOO5 —
165 [ 136 | 96 | — P04 | — IRQ9-DS — — ANO04 —
166 | 137 |97 | — P03 | — — — — AN003 —
167 | 138 |98 | — P002 | — IRQ8-DS — — ANO02/AN102 | —
168 | 139 |99 | — POO1 | — IRQ7-DS — — ANOOT/AN101 | —
169 | 140 |10 | — P0O00 | — IRQ6-DS — — ANOOO/AN100 | —

0

170 [ 141 | — | vss — — — — — — —
171 [ 142 | — | vee — — — — — — —
172 | — |— |— P806 | — IRQO — — — —
173 | — - | — P805 — —_ TXD5_B — —_ —_
174 [ — | — | — P513 | — — RXD5_B — — —
175 | 143 | — | — P512 | — IRQ14 TXD4/SCL1_A/CTX1 GTIOCOA — —
176 | 144 | — | — P511 | — IRQ15 RXD4/SDA1_A/CRX1 GTIOC0B — —

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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2.  Electrical Characteristics 2. B
Supported peripheral functions and pins differ from one product name to another. S FHIIMNEITORER] 5| IR 7= G & AR o
Unless otherwise specified, the electrical characteristics of the MCU are defined under the following conditions: PRIESEME, MCUNBSEMEUTRHTEN:
e VCC=AVCCO0=VCC USB=VBATT=2.7t03.6 V, VCC_USBHS =AVCC USBHS=3.0t03.6 V e VCC=AVCCO0=VCC USB=VBATT=2.7t03.6 V, VCC_USBHS =AVCC USBHS=3.0t03.6 V
e 2.7 <VREFHO/VREFH < AVCCO0 e 2.7 <VREFHO/VREFH < AVCCO0
e VSS = AVSS0 = VREFLO/VREFL = VSS USB =VSS1 USBHS =VSS2 USBHS = AVSS USBHS =PVSS USBHS e VSS = AVSSO = VREFLO/VREFL = VSS USB = VSS1 USBHS =VSS2 USBHS = AVSS _USBHS =PVSS _USBHS
=0V =0V
® To=Top ® To=Top
Figure 2.1 shows the timing conditions. BN ERTHEZMG,

For example, P100 l O f5lgn, P100 l '0)
3 ° I°

Von =VCC x 0.7, VoL =VCC x 0.3 VOH=VCCx0.7, VOL=VCCx0.3
ViH=VCC x 0.7, Vi =VCC x 0.3 VIH=VCCx0.7, VIL=VCCx0.3
Load capacitance C = 30 pF H1EBAC=30pF
Figure 2.1 Input or output timing measurement conditions Figure 21  MASMEEERNES M
The recommended measurement conditions for the timing specification of each peripheral provided are for the best FRR SN IME FAEETFENERGE RN T RMREIMLIRTE. BERBEESIHIAVIRTIEE S LU
peripheral operation. Make sure to adjust the driving abilities of each pin to meet your conditions. EIERIF M
2.1 Absolute Maximum Ratings 2.1 # 3t i KENE (B
Table 2.1  Absolute maximum ratings Table 2.1 W RATEE
Parameter Symbol Value Unit Parameter Symbol Value Unit
Power supply voltage VCC, VCC_USB™ —0.3t0+4.0 \Y; IREE VCC, VCC_USB™ —0.3t0 +4.0 Y,
VBATT power supply voltage VBATT -0.3to +4.0 \Y VBATTEBIREBE VBATT -0.3t0 +4.0 \%
Input voltage (except for 5 V-tolerant ports™) Vin -0.3to VCC +0.3 Y BWABE (SVAMRRO=1FRIM Vin -0.3to VCC +0.3 \%
Input voltage (5 V-tolerant ports™) Vin ~0.3to + VCC + 4.0 (max. 5.8) Vv MINEBE (SVAERDO) Vin ~0.3 to + VCC + 4.0 (max. 5.8) v
Reference power supply voltage VREFH/VREFHO -0.3toVCC + 0.3 \Y SEBRBE VREFH/VREFHO -0.3toVCC +0.3 \%
USBHS power supply voltage VCC_USBHS -0.3t0 +4.0 \% USBHSEJREBE VCC_USBHS -0.3to +4.0 \
USBHS analog power supply voltage AVCC_USBHS —0.3to +4.0 \% USBHSHRE AR REB & AVCC_USBHS —-0.3to +4.0 \Y
Analog power supply voltage AVCCO0™2 —0.3t0 +4.0 \% BIABIRBE AVCCO0™2 -0.3to +4.0 \Y
Analog input voltage Van —-0.3to AVCCO + 0.3 \% BRI BE Van -0.3to AVCCO + 0.3 \Y
Operating temperature™ " Topr —40 to +105 °C TERE*3+4 Topr —40 to +105 °C
Storage temperature Tstg -55to0 +125 °C CERE Tstg —-55to +125 °C
Note 1. Ports P205, P206, P400, P401, P407 to P415, P511, P512, and P708 to P713 are 5 V tolerant. E13#EP205. P206. P400. P401. P407ZEP415. P511. P512HIP708EP713R[ &5V,
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Note 2. Connect AVCCO and VCC_USB to VCC. E238AVCCOFIVCC_USBEREEIVCC,
Note 3. See section 2.2.1. Tj/Ta Definition. 3 MEE2.2.17, TTaE N
Note 4. Contact a Renesas Electronics sales office for information on derating operation when Ta = +85°C to +105°C. Derating is the FA4BXKETa=+85°CE+105°CHBEIZITHE R, BHARFEBFHENEL. BRORAFAMB L AH LIRS TE .
systematic reduction of load for improved reliability.
Caution: Permanent damage to the MCU might result if absolute maximum ratings are exceeded. Caution: MPBIEWRATEME, FTEIVMCUER KA tEIRIF,
Table 2.2  Recommended operating conditions Table 2.2  HWEIIERH
Parameter Symbol Value Min Typ Max Unit Parameter Symbol Value Min Typ Max Unit
Power supply voltages vVCC When USB/USBHS is not 2.7 — 3.6 \% BIRBE VCC TEFAUSBUSBHSEY 2.7 — 3.6 \Y
used
When USB/USBHS is used 3.0 — 3.6 \% 8 FBUSBUSBHSHY 3.0 — 3.6 \Y
VSS — 0 — \Y VSS — 0 — \Y
USB power supply voltages VCC_USB, VCC_USBHS — vee  |— v USBEBJE BB /E VCC_USB, VCC_USBHS — vee  |— v
VSS_USB, AVSS_USBHS, PVSS_USBHS, — 0 — \% VSS_USB, AVSS_USBHS, PVSS_USBHS, — 0 — \
VSS1_USBHS, VSS2_USBHS VSS1_USBHS, VSS2_USBHS
VBATT power supply voltage VBATT 1.65 — 3.6 \% VBATTEBIREBE VBATT 1.65 — 3.6 \
Analog power supply voltages AVCCO"! — VvCC — \Y; N R E AVCCO'1 — VCC — Y,
AVSS0 — 0 — Vv AVSSO — 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, FE1RBAVCCOEZERIVCC, REMAADEIRZMDAR RN, REEFFAVCCO. VREFHVREFHO.
AVSSO0, and VREFL/VREFLO pins open. Connect the AVCCO and VREFH/VREFHO pins to VCC, and the AVSS0 and VREFL/ AVSSOFIVREFLVREFLOS|BI¥TF. $§AVCCOFVREFHVREFHOS | BlEIZEIVCC, UKRAVSSOFIVREFL
VREFLO pins to VSS, respectively. VREFLOS B 53 B2 EIVSS,
Note 2. Low CL crystal cannot be used below VBATT = 1.8V. E2 KT VBATT=1.8VER REEEBRCLSRIR,
2.2 DC Characteristics 2.2 DC Characteristics
2.21 Tj/Ta Definition 221 Tj/Ta Definition
Table 2.3 DC characteristics Table 2.3 DC characteristics
Parameter Symbol Typ Max Unit Test conditions Parameter Symbol Typ Max Unit MR
Permissible junction temperature T — 125 °C High-speed mode RFLER T — 125 °C High-speed mode
» Low-speed mode » Low-speed mode
105 Subosc-speed mode 105 Subosc-speed mode
Note: ~ Make sure that Tj = T, + Bja x total power consumption (W), where total power consumption = (VCC - Vop) * Zloy *+ VoL * ZlgL + Note:  HfRTj=Ta+Bjax SIHFE(W), EHAZBINFE=(VCCVOH)xZIOH+VOLxZIOL+
Iccmax x VCC. Iccmax x VCC.
Note 1. The upper limit of operating temperature is 85°C or 105°C, depending on the product. If the part number shows the operation FA1.TERE ER785°CH105°C, EFEURF =M. MNRHHSETRITIERENSSC, MTjmax/3105°C, FMH125°C,
temperature to 85°C, then Tj max is 105°C, otherwise, 125°C.
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222  1/OV, ViL
Table 2.4 110 Vi, ViL (1 of 2)
Parameter Symbol | Min Typ | Max Unit
Input voltage Peripheral EXTAL (external clock input), WAIT, SPI (except Vin VCC x — |— \
(except for function pin RSPCK), OSPI (except ECS) 0.8
Schmitt trigger
input pins) Vie - — |VCCx02
D00 to D15 ViH VCC x — | —
0.7
V||_ — — VCC x 0.3
ETHERC ViH 23 — |—
ViL — — |VCCx0.2
IIC (SMBus) V4 2.1 — |VCC+36
(max 5.8)
Vi — — 10.8
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22.2 IOV IH
Table 2.4 IOVIH VIL(10f2)
Parameter HERIME Typ | Max Unit
BANEBE (5 SMETHAEES] EXTAL (SMEBBIEREAN) « WAIT. SPI (P& Vi VCC x — |— v
RSN | RSPCK), OSPI (except ECS) 0.8
N5 IBIBRSM)
VIL — —_— VCC x 0.2
D00 to D15 Vi VCCx |— |—
0.7
VIL — — VCC x 0.3
ETHERC Vin 2.3 — =
ViL — — |VCCx0.2
IIC (SMBus) ViH 21 — |VCC +3.6
(max 5.8)
Vi — — |os
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Table 2.4 /10 Vi, ViL (2 of 2)
Parameter Symbol | Min Typ | Max Unit
Schmitt trigger | Peripheral IIC (except for SMBus) ViH VCC x — |VCC+36 |V
input voltage function pin 0.7 (max 5.8)
VL — — |VCCx0.3
AVt VCC x — |—
0.05
5 V-tolerant ports™ 5 ViH VCC x — |vcc+36
0.8 (max 5.8)
ViL — — | VCCx0.2
AVt VCC x — |—
0.05
RTCICO, When using the When VBATT ViH VBATT X — VearT + 0.3
RTCICA1, Battery Backup power supply is 0.8
RTCIC2 Function selected
Vi — — | VBarT*x 0.2
AVt VearT* | — |—
0.05
When VCC Vin VCC x — | Higher
power supply is 0.8 voltage
selected either
VCC +0.3V
or
VparT + 0.3
\Y
ViL — — |VCCx0.2
AVt VCC x — |—
0.05
When not using the Battery Backup | V|4 VCC x — |VCC+0.3
Function 0.8
ViL — — |VCCx0.2
AVt VCC x — |—
0.05
Other input pins™2 ViH VCC x — |=
0.8
ViL — — |VCCx0.2
AVt VCC x — |—
0.05
Ports 5 V-tolerant ports™ *5 ViH VCC x — |vcCc+36 |V
0.8 (max 5.8)
VL — — |VCCx0.2
Other input pins™ ViH VCC x — |=
0.8
VL — — |VCCx0.2

Table 2.4 IOVIH VIL(20f2)
Parameter HERME Typ | Max Unit
MR R 2% SMEIHEES| IIC (except for SMBus) ViH VCC x — |VCC+36 |V
WABE il 0.7 (max 5.8)
ViL — — |VCCx0.3
AVt VCC x — |—
0.05
5 V-tolerant ports™! ™ ViH VCC x — |vcCc+36
0.8 (max 5.8)
ViL — — |VCCx0.2
AVt VCC x — |—
0.05
RTCICO, EREABM PEFEVBATTE ViH Vearr* |— |[VearT+0.3
RTCICH1, B TREY 0.8
RTCIC2 Function
ViL — — | VBarT* 0.2
AVt VBatT X |— |—
0.05
EEVCCREIR ViH VCC x — | EENEBE
i) 0.8 VCC+0.3VE,
VBATT+0.3
\Y
ViL — — |VCC x0.2
AVt VCC x — |—
0.05
FE & A Rty VIH VCC x — |VCC+0.3
Function 0.8
ViL — — |VCCx0.2
AVt VCC x — |—
0.05
HAmA S #=2 ViH VCC x — | —
0.8
VIL —_ — VCC x 0.2
AVt VCC x — |—
0.05
Ports 5 V-tolerant ports™ 5 \um VCC x — |vCC+36 |V
0.8 (max 5.8)
ViL — — |VCCx0.2
HAthia N\ 5 |fl<4 ViH VCC x — |—
0.8
VL — — |VCCx0.2

Note 1. RES and peripheral function pins associated with P205, P206, P400, P401, P407 to P415, P511, P512, P708 to P713 (total 22
pins).

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

Note 3. P205, P206, P400, P401, P407 to P415, P511, P512, 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.
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223 10 lom, loL 223 HREHRW
Table 2.5 /10 lon, loL (1 of 2) Table 2.5 IOIOH IOL(10f2)
Parameter Symbol | Min | Typ | Max | Unit Parameter Symbol RMERR ES A BRI
Permissible output current (average Ports PO0O to P010, P014, P015, P201 — loH — |— |-2.0|mA AFRBER (815N FYE ##POO0EP010, PO14. PO15. P201 — loH — |— |-2.0|mA
value per pin) )
loL — |— |20 |mA loL — |— [2.0 |mA
Ports P205, P206, P407 to P415, P708 to Low drive” loH — |— |[-2.0|mA 5®MAP205. P206. P407EP415. P708F {RIRTh*1 lon — |— |=2.0(mA
P713, PBO1 (total 18 pins) P713, PB0O1 (total 18 pins)
|o|_ — — 20 |mA IOL — — 20 |mA
Middle drive2 | lon — |— |4.0[mA thia]iX Eh88+2 IoH — |— |4.0|mA
loL — |— |40 |mA loL — |— [40 |mA
H|gh drive*3 IOH — — —20 | mA %ﬁggﬁb*:’) IOH — — —-20 | mA
loL — |— |20 mA loL — |— |20 mA
Ports P100 to P107, P208 to P211, P214, Low drive™ loH — |— |[-2.0|mA BROAP100EP107. P208ZEP211. P214. IR Bh*1 loH — |— |[-2.0|mA
P600, P601 (total 15 pins) P600, P601 (total 15 pins)
loL — |— |20 |mA loL — |— |20 |mA
Middle dri\/e"2 loH — — —4.0 | mA FRiE) IR BhA§*2 lon — — [—4.0|mA
loL — |— |40 |mA loL — |— 4.0 |mA
High drive*?’ IOH — — -16 | mA Eﬁgﬁﬁﬂ*ﬁ IOH — —_ -16 | mA
loL — |— |16 |mA loL — |— |16 |mA
High spped loH — |— |-20 |mA SESERK IoH — |— |-20 |mA
high drive™ x4
loL — |— |20 mA loL — |— |20 mA
Other output pins™ Low drive" loH — |— |-20|mA HAthHH 5 #+5 IR Eh*1 lon — |— |-20|mA
loL — |— |20 |mA loL — |[— |20 [mA
Middle drive? | loH — |— |-4.0|mA B IR EhAF*2 loH — |— |-4.0|mA
loL — |— |40 |mA loL — |— |40 |mA
High drive™ lon — |— |-16 |mA = IRIREN#3 lon — |— |-16 |mA
|o|_ — — 16 mA |o|_ — — 16 mA
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Table 2.5 /10 lon, loL (2 of 2) Table 2.5 IOIOH IOL(2/2)
Parameter Symbol | Min | Typ | Max | Unit Parameter Symbol BOMERRERABERL
Permissible output current (max value | Ports PO0O to P010, PO14, P015, P201 — loH — |— |4.0|mA AFEEBR (B1N5HNRAE) #HPOO0EP010. PO14. PO15. P201 — loH — |— |-4.0|mA
er pin
par pin) loL — |— |40 |mA loL — |[— |40 [mA
Ports P205, P206, P407 to P415, P708to | Low drive"’ loH — |— |4.0[mA #%MP205. P206. P407ZEP415. P708E {RIXTh*1 loH — |— |—4.0|mA
P713, PB0O1 (total 18 pins) P713, PBO1 (total 18 pins)
loL — |— (40 |mA loL — |— (40 |mA
Middle drive*2 IOH — — -8.0 | mA FRiE) IR BhAF+2 IOH — — -8.0 [ mA
loL — |— 8.0 [mA loL — |— |8.0 |mA
High drive*?’ IOH — — —40 | mA SRR T3 IOH — — —40 | mA
loL — |— (40 |mA loL — |— (40 |mA
Ports P100 to P107, P208 to P211, P214, Low drive™ loH — |— |4.0[mA #%OP100EP107. P208EP211. P214. {RIRTN*1 lon — |— |-40]|mA
P600, P601 (total 15 pins) P600, P601 (total 15 pins)
loL — |— |40 |mA loL — |— 4.0 |mA
Middle drive2 | loH — |— |-8.0[{mA =TI E T Er 2 loH — |— |-8.0|mA
|o|_ — — 8.0 |mA IOL — — 8.0 |mA
High drive*3 IOH — — -32 | mA =IRIREN«3 IOH — — =32 |mA
loL — |— |32 |mA loL — |— |32 |mA
High spped loH — |— |40 [mA SRS ER loH — |— |40 [mA
high drive™ x4
loL — |— |40 mA loL — |— |40 mA
Other output pins™ Low drive” loH — |— |4.0[mA HAthig tH 5 | B«5 R IRTh*1 loH — |— |4.0|mA
loL — |— |40 |mA loL — |— (40 |mA
Middle drive*2 IOH — — -8.0 | mA hia] iR ah8g+2 IOH — — [-8.0|mA
loL — |— 8.0 [mA loL — |— |8.0 |[mA
High drivex3 IOH — — -32 | mA SERIREN*3 IOH — — =32 |mA
|o|_ — — 32 mA IOL — — 32 mA
Permissible output current (maxvalue of | Maximum of all output pins ZloH (max) | — |— |-80 | mA AFEEER FIE5IHSNNRRE |FEREsSIHNRAE ZloH (max) | — |— |-80 |mA
total of all pins) )
ZloL 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. This is the value when high speed high driving ability is selected in the Port Drive Capability in the PmnPFS register. The selected
driving ability is retained in Deep Software Standby mode.
Note 5. 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.

SE1 X R IEPMNPFS B 77 8860 CIIRENAE 1 (TP E B R IR N SE /IS 0B, 7EREAERLIER F R REFIAENBIEES, T2 X REPMNPFSH
7735093 IR haE D PR R S IREN S NI, 72 R LR T S REPENIBIREE S, £3 X R {EPmNPFS % 7 88601 IR AL
FRsE i AR TR N YN E, 7o R EER F o REFMENSIAES. T4X BIEPMnPrSE /7 53 5008 (IR ThaE /) PRIk iR B 2 SRR
AEENBINE, ERERAFIER TR REMANSBIRES. T5P20085, BE—THARD.

Caution:

AFRPRERNOTEY, BEHBREREEIILRPIE,

T 1956 B AR 1 00usHBIEII AV B R TS (8,

The average output current indicates the average value of current measured during 100 ps.
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224 I/0 VoH, VoL, and Other Characteristics
Table 2.6 110 Vou, VoL, and other characteristics
Parameter Symbol | Min Typ | Max | Unit | Test conditions
Output voltage Ic VoL — — |04 |V loL=3.0 mA
VoL — — 0.6 loL =6.0 mA
nc VoL — — |04 loL = 15.0 mA (ICFER.FMPE = 1)
VoL — 04 |— loL =20.0 mA (ICFER.FMPE = 1)
ETHERC VoH VCC-05|— |— lop=-1.0mA
VoL — — |04 lor=1.0mA
Ports P205, P206, P407 to P415, | Vou VCC-10|— |— loy =—20 mA
P708 to P713, PBO1 (total of 18 VCC =33V
pins)2
VoL — — 1.0 loL =20 mA
VCC =33V
Other output pins VoH VCC-05|— |— lon=-1.0mA
VoL — — |05 loL=1.0mA
Input leakage current RES [linl — — 5.0 |[PA [Vip=0V
Vin=5.5V
Port P200 — — (1.0 Vihn=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 — — 1.0 Vihn=0V
P200) Vip =VCC
Input pull-up MOS current Ports PO to PB Ip -300 — |-10 |pA [VCC=27t03.6V
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

224  IOVOH VOLFI Efth4F 14
Table 2.6  IOVOH. VOLME ¥4
Parameter HeRIME AR A BT S
HHBE Inc VoL — — |04 |V |#HoOL=30E%
VoL — — |0.6 FOoL=602%
nct VoL — — |04 I0L=15.0mA(ICFERFMPE=1)
VoL — 04 |— I0L=20.0mA(ICFERFMPE=1)
ETHERC VoH VCC-05|— |— IOH= 102%
VoL — — |04 FOoL=1.08%
BHP205. P206. P407ZP415, Vou VCC-1.0|— |— IOH= 20mAV
)P708~P71 3. PBO1 (18%t+ CC=3.3V
*2
VoL — — |1.0 FOoL=202
LVCC=3.3V
HAthiaH 5 1B Vo VCC-05|— |— IOH= 1.08%
VoL — — |05 HoL=102%
WMANRER RES [lin] — — |5.0 |pA |[Vip=0V
Vip=5.5V
Port P200 — — |10 Vin=0V
Vi, = VCC
=ERER CRARS) 5 V-tolerant ports [Itsil — — |5.0 |pA |[Vip=0V
Vip=5.5V
HngO GBORIN) — — |1.0 Vip=0V
P200) Vi, = VCC
BN EHIMOSHER #OPOZEIPB lp -300 — |10 |pA |VCC=27t036V
Vip=0V
WMABRR USB_DP. USB_DM#i#O Cin — — |16 |pF |Vbias=0V
P014, P015, P400, P401, P511, Vamp=20mVf
P512 =1MHzTa=25°
C
HAthia A3 |B — — |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, SDAO_A (total 2 pins).
A2 X ZBEPMNPFSEH 7728 Mif O IR 5hAE U kiR = WX EhRE DAY (B,
ERERGFIEXN T REMENSEEEN.

R01DS0366EJ0110 Rev.1.10

Mar 31, 2021

RENESAS

583371, H118M




RA6M5 Datasheet

2. Electrical Characteristics

RA6M5 Datasheet

2. BRE%

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™ lec™® — |— [143 |mA |ICLK =200 MHz
current”! mode PCLKA =100 MHz
Maximum (without USBHS) — |— [130 PCLKB = 50 MHz
% PCLKC =50 MHz
®*5 *6 — |22 |—
CoreMark PCLKD = 100 MHz
Normal mode | All peripheral clocks enabled, — |32 |— FCLK = 50 MHz
while (1) code executing from BCLK = 100 MHz
flash™
All peripheral clocks — |18 |—
disabled, while (1) code
executing from flash™ "®
Sleep mode™ © — |11 |55
Increase Data flash P/E — |6 —
during BGO
operation Code flash P/E — |8 —
Low-speed mode*5 9 — 19 |— ICLK =1 MHz
Subosc-speed mode™ "10 — |17 |— ICLK = 32.768 kHz
Software Standby mode SNZCR.RXDREQEN = 1 — |— |40 —
SNZCR.RXDREQEN =0 — (21 |— —
Deep Power supplied to Standby SRAM and USB — |16.9|131 [pA |—
Software resume detecting unit
Standby ..
mode Power not Power-on reset circuit low — [11.8]33.7 —
supplied to power function disabled
SRAM or USB e
resume Power-on rgset circuit low — |4.8 |23.8 —
detecting unit power function enabled
Increase when | When the low-speed on-chip — |45 |— —
the RTC and oscillator (LOCO) is in use
AGT are -
operating When a crystal c_>s<_3|IIator for — |12 |— —
low 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 |— VearTr =18V,
battery backup function, only the RTC oscillator for low VCC =0V
and sub-clock oscillator operate) clock loads is in use
— 13 |[— VBATT =33V,
VCC=0V
When a crystal — [11 |[— VearT=1.8V,
oscillator for VCC=0V
standard clock
loads is in use — (18 |— 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 |— |pC
current’?
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225  LTEMFVLEMR
Table 2.7  IT{EFFFHEBR(10f2)
Parameter Symbol | Min | Typ BABTTIRE M
e High-speed Maximum 2 lee™® — |— 143 |mA |ICLK =200 MHz
xl mode PCLKA =100 MHz
Maximum (without USBHS) — |— ]130 PCLKB = 50 MHz
e * PCLKC = 50 MHz
CoreMark®'5 6 i PCLKD = 100 MHz
EEER BRFEIMEEE, RBY(1) — |32 |— FCLK = 50 MHz
RIS MIAFHIT4 BCLK = 100 MHz
BHERAIMEEH, [ — |18 |—
BY (1) AXHE MIRFZ 1T *5+
6
FEARIET(«5+6 — M 55
BGOE1THA BN TEPE — |6 —
ja)tg mn —
RIBA7ZPE — s |—=
Low-speed mode " ® — (19 |— ICLK = 1 MHz
Subosc-speed mode™ "10 — |17 |— ICLK = 32.768 kHz
RERFTER SNZCR.RXDREQEN =1 — |— |40 —
SNZCR.RXDREQEN =0 — |21 |— —
Deep H% FBSRAMAIUSBIRE 1 T 28 TT k6 — [16.9[131 |pA |—
R
MR -
KRMEISRAMEBKU | EEBE {i BB {EINFEINRE — |11.8|33.7 —
SBIREME | 2H
L)
LB BEREIIFEINEE — |48 |238 —
BH
RTCFIAGTIE FERRRK Lik%23(L0CO) — |45 |— —
1TETIG N By
LERBA TR HAEHNSR — |12 |— —
&IRSH 250
L BT BT Y S IR IR — [15 |— —
Shasht
VCCRHBIRTCIZTT (AARMENIIRE | SEMRA T RN — |09 |— VearTr= 1.8V,
, RBRTCHAIR iR %H2IETT) %?ﬁﬁ’\] siFiR 728 VCC =0V
— 13 |— VBATT =3.3YV,
VCC=0V
éggg@)&{ﬁg — 1.1 — VBATT =18V,
= - =
iEHaen vee-ov
— 1.8 |— VBATT =33V,
VCC=0V
&7%%%f¢1§$ﬂ*§ﬂﬂ@ﬂ?ﬁ’9;§ﬁ% Inrush current*7 IRUSH — 160 | — mA
AL
SRIBERIRAEET ERUSH — 1.0 |— UC
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Table 2.7  IT{EFFFHEI(20f2)
Parameter Symbol | Min | Typ BABTIHE S
%t&i E12fADIRERIE] Alcc — (08 [11 |mA |—
I B R 58 — o1 o2 [mA [—
DAkIgHRIE (F2M4D) TAMPEHIH — |01 |02 |mA |—
= AMPHEIH — |06 [11 [mA |—
EFFAD. DAFEIR (FRE81MI) — |09 (16 |mA |—
BHHIEX THADCI 2. DACI2 (FREETT) +8 — |2 |8 |pA |—
%ﬁfﬁ/ﬁ TE12IAD R AAIE] (87T0) AlIREFHO — |70 120 |pA | —
% (VREF
Ho) S 2[ADEMR (B5T0) — Joo7]o5 [ua [—
ADC12Ab FREHER (25T0) — |0.07]05 [pA |—
fiﬁfﬁﬁ E12{IADE%: AR (27T1) AlREFH — |70 |120 [pA |—
Jn(VREF
H) DA¥IRERIE] (| ER1D) FTAMPEIH — |01 |04 |mA |—
HAMPHIH — |01 |04 [mA |—
E#F121IAD (7T1) « DA (FRrE&) iR — |0.07|08 |pA |—
ADC128 10 FRENER — ]0.07|08 |[pA |—
l;é,SiIﬂE =R usSB lccusBLs |— |35 |65 |mA |VCC_USB
o USBHS — |105]135|mA [vce_usBHs =
AVCC_USBHS
(PHYSET.HSEB = 0)
USBHS — |2.8 |36 |mA |VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 1)
£t usB lccusers |— |4.0 |10.0 [mA VCC_USB
USBHS — |14 |22 |mA |VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 0)
USBHS — |65 [13.0|mA |VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 1)
=50 USBHS lccuseus |— |50 |65 |mA |VCC_USBHS =
AVCC_USBHS
ENER (i) USBHS lccusesey | — |05 |45 |pA |VCC_USBHS =
AVCC_USBHS

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 — 108 |11 [mA |—
power
supply Temperature sensor — (0.1 (0.2 |mA |[—
current During D/A conversion (per unit) Without AMP output — (01 |02 |mA |—
With AMP output — |06 [11 |mA |[—
Waiting for A/D, D/A conversion (all units) — 109 |16 |[mA |—
ADC12, DAC12 in standby modes (all units)8 — |2 |8 |pA |—
Reference During 12-bit A/D conversion (unit 0) AlREFHO — |70 |120 [pA |—
ower
gupply Waiting for 12-bit A/D conversion (unit 0) — [0.07]/05 |pA |—
current ADC12 in standby modes (unit 0) — [0.07|05 |pA |—
(VREFHO0)
Reference During 12-bit A/D conversion (unit 1) AlREFH — |70 [120 |pA |—
ower
gupply During D/A conversion (per unit) Without AMP output — 101 |04 [mA |—
current With AMP ouput — |01 |04 |mA |—
(VREFH)
Waiting for 12-bit A/D (unit 1), D/A (all units) conversion — 10.07|0.8 [pA |—
ADC12 unit 1 in standby modes — 10.07|0.8 [pA |—
UsB Low speed UsB lccusBLs | — 35 (6.5 [mA |VCC_USB
operating .
current USBHS — [10.5{13.5|mA |VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 0)
USBHS — |28 |36 |mA |VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 1)
Full speed UsB lccusees |— |4.0 |10.0 | mA VCC_USB
USBHS — |14 |22 |mA |VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 0)
USBHS — |65 |13.0| mA |VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 1)
High speed USBHS lccusBHs |— |50 |65 |mA |VCC_USBHS =
AVCC_USBHS
Standby mode (direct power down) USBHS lccusesey |— |05 |45 |pA |[VCC_USBHS =
AVCC_USBHS
Note 1. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.
Note 2. Measured with clocks supplied to the peripheral functions. This does not include the BGO operation.
Note 3. Igc depends on f (ICLK) as follows.

lcc Max. = 0.34 x f + 58 (max. operation in high-speed mode)
Icc Typ. = 0.07 x f + 3.7 (normal operation in high-speed mode, all peripheral clocks disabled)
lcc Typ. =0.2 x f + 1.7 (low-speed mode)
lcc Max. = 0.035 x f + 58 (sleep mode)

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

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, BCLK, 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.

Note 9.

FCLK, BCLK, PCLKA, PCLKB, PCLKC, and PCLKD are set to divided by 64 (15.6 kHz).

Note 10. BCLK, PCLKA, PCLKB, PCLKC, and PCLKD are set to divided by 64 (512 Hz). FCLK is the same frequency as that of ICLK.
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AL BREREREMERESIMTHEFMERA LHMOSA FXARESTHE.,
A2 EARMAINSTHRENER NS, XFEIEBGOERE,
JE3ICCEBURTFFICLK), S TFFIT.

HCCR A, =034xf+58 (BRI THRAIRNE)

HCCHA, =007xf+37 (BEREXTFIERITT, AMAEIMENHER)

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

lcc Max. = 0.035 x f + 58 (sleep mode)
A4 X EIEBGO#RIE,
ASELRES FELERAIMEIRERENHES. XTEIEBGORE,
5I6'FC;<1‘E BCLK. PCLKA. PCLKB. PCLKCHIPCLKDIZE }IPFxLL64(3.125MHz)o
7.5

A8 HMCURL FIRHEFHARNZMSTPCRD.MSTPD16 (12 ADFEHRERORERIZ L) N

MSTPCRD.MSTPD15 (12{AD¥#R283 1 RS LML) R FERIEIIRT.
7F9.FCLK. BCLK. PCLKA. PCLKB. PCLKCFIPCLKDI®E 645347 (15.6kHz) o

7E10BCLK. PCLKA. PCLKB. PCLKCHIPCLKDIZE #BRIA64(512Hz), FCLKSICLKBISAZEAEE,
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Table 2.8 Coremark and normal mode current
Parameter Symbol Typ Unit Test conditions
Supply Current'! | Coremark lcc 107 WA/MHz ICLK = 200MHz
- PCLKA =
Normal mode All peripheral 104 PCLKB =
clocks disabled, PCLKC =
cache on, while PCLKD =
(1) code FCLK =
executing from BCLK =
flash™ 3.125MHz
All peripheral 87
clocks disabled,
cache off, while
(1) code
executing from
flash™2

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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Table 2.8  CoremarkFIiEFEE X B
Parameter Symbol Typ Unit et
BB B Coremark lcc 107 HA/MHz ICLK = 200MHz
ERER ZRAEINEH 104 e
, FBRER, PCLKC =
B (MR =
PATHEE2 PCLKD =
FCLK =
BCLK =
3.125MHz
FrE JME BT Fh2EE 87
B, &%FxHA,
I (1) LA
NIRRT
F1REREREREMERESIH=HBMER N _ERIMOSA F X ARSI IE,
A2 RS T EIEEIIMEIGERENES. XFAEIEBGOERE.
100.0
10.0 “_M,....‘.,........,....
2 “.vﬁcﬂvﬂwt"‘””"
é ——'w""””"“
s “
1=
1.0
-40 -20 0 20 40 60 80 100
0.1

Ta (°C)

= mm A B 450 R ) A dm B9 T 39 1B,
----- = IS ER A L PR A fa B T (E,

Figure 2.2 = MR TRUREKHiE (S5 HR)
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\verage value of the tested upper—limit samples during product evaluation.
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\verage value of the tested upper—limit samples during product evaluation. Ta f‘uuﬂzﬁﬁﬁqﬂ5JU'JiiU:l‘Eﬁu'::']E’\JzFiéjvaAverageTEo -40
7.04
8.36 100 25 4.98 8.36 100
13.35
17.67
2591
"<E “““’——_—_—""‘ “w“‘.**"”‘w"‘"
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QT ——— —-—— o S—
O mmmmemmm e / O  mmmmmmmmmmmmm—ms ___,—//

-40 20 0 20 40 60 80 100 -40 20 0 20 40 60 80 100
Ta (°C) Ta (°C)

= mm A B 4500 R ) A dm B9 T 39 1B,

Average value of the tested middle samples during product evaluation.

----- Average value of the tested upper-limit samples during product evaluation. s 52 00 30 (1 HA B8] 350 _E PRAE BBV FI9ME,
Figure 2.5 Figulean@rature sepeadepsyiih eamsaitstta Standhybnedee FRoner ot supRie dots SRAM UEB resume « Figure 2.5 E5 RERHFFHIIRNATHREKMIE, KASRAMEERK
USB resume detecting unit, power-on reset circuit low power function enabled (reference data) UsBirE LN, EBEMBREINEIIERR (BEHIE)
2.2.6  VCC Rise and Fall Gradient and Ripple Frequency 226  VCCEAMTREBEEMBUEIME
Table 2.9  Rise and fall gradient characteristics Table 2.9  LEHITIEBESE
Test it 5= 1
Parameter Symbol Min Typ [Max |Unit conditions Parameter Symbol Min Typ |Max |Unit
VCC rising gradient | Voltage monitor 0 reset disabled at startup SrvCcC 0.0084 |[— (20 |ms/V |— VCCEFARE B2 REER0E L SrvCC 0.0084 |[— (20 |msNV |—
Voltage monitor O reset enabled at startup 0.0084 |— [— — BB A REER0S L 0.0084 |— |[— —
SCI/USB boot mode™! 0.0084 |— |20 — SCIUSB/B chi&Eix1 0.0084 |— |20 —
VCC falling gradient 2 sfvce 0.0084 |— |— |msiV |— VCCTIEFE2 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. F1ESISERT, FIBOFST.LVDASHIRIEINMA, #PZELEMEBEEMF0HITHE L
Note 2. This applies when VBATT is used. A2 XIS TFEAVBATTEY,
Table 210  Rising and falling gradient and ripple frequency characteristics Table 210 A TRBEMSCEITEGY
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 SURBEMTEVCCER(3.6V)FTIR(Q2.7
V). When the VCC change exceeds VCC +10%, the allowable voltage change rising and falling gradient dt/dVCC must be met. F) o BVCCEWEBIIVCCE10%BY, HIUHTE RIFBEZ W EAM FREMEEdVCC,
Parameter Symbol Min Typ Max Unit Test conditions Parameter Symbol Min Typ Max Unit M5 1
Allowable ripple fr vee) — — 10 kHz Figure 2.6 RIFBURINE fr vee) — — 10 kHz Figure 2.6
frequency V, (vce) <VCCx0.2 V, (vee) <VCC x0.2
— — 1 MHz Figure 2.6 — — 1 MHz Figure 2.6
Vr(vee) € VCC x 0.08 Vr(vee) £ VCC x 0.08
— — 10 MHz Figure 2.6 — — 10 MHz Figure 2.6
\ (VCC) <VCC x 0.06 V¢ (vce) <VCC x 0.06
Allowable voltage dt/dvCcC 1.0 — — ms/V When VCC change AFBETHLE dt/dvCC 1.0 — — ms/V LVCCETHEBIEVCC
change rising and exceeds VCC £10% FTEEE +10%
falling gradient
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» <«— 1/ frvee)

vee m

Vrvee)

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
e Tj=Tt+ W¥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)
— Wjt: Thermal Resistance of “Junction”-to-“Top Center Case” (°C/W)
e Total power consumption = Voltage x (Leakage current + Dynamic current)
e [ eakage current of IO =X (Igr, X Vor) /Voltage + X (|log| X |[VCC — Vogl) /Voltage
e Dynamic current of IO =X 10 (C;, + Cjoaq) * 10 switching frequency x Voltage
— Cjp: Input capacitance

— Cjpag: Output capacitance

Regarding 6ja and Wjt, refer to Table 2.11.

RA6M5 Datasheet

2. BRE%

> <— 1/ frvee)

VCC m Vrvce)

Table 2.11 Thermal Resistance
Parameter Package Symbol Value™ Unit | Test conditions
Thermal Resistance 100-pin LQFP (PLQP0100KB-B) Bja 35.0 °C/W | JESD 51-2 and 51-7
- compliant
144-pin LQFP (PLQP0144KA-B) 33.0
176-pin LQFP (PLQP0176KB-C) 323
176-pin BGA (PLBG0176GF-A) 354 JESD 51-2 and 51-9
compliant
100-pin LQFP (PLQP0100KB-B) Wit 0.76 °C/W | JESD 51-2 and 51-7
: compliant
144-pin LQFP (PLQP0144KA-B) 0.63
176-pin LQFP (PLQP0176KB-C) 0.48
176-pin BGA (PLBG0176GF-A) 0.52 JESD 51-2 and 51-9

compliant

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.
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Figure 2.6 BURB TS
227 A%

R (1) WRAKEAESBEE221THNE, TTagX
TiEZ U T E—ARITE,
@Tj=Ta+0jax 2IN*E
OTj=Tt+¥jtx 2IhiE

Tj: £5R(°Q)

Ta: FIERE (°0)

Tt: TAEBARLINRRE (C)

Bja: “45"E" IR BIFABE (CCW)

Wit: 5 R TRER LI R FARE (CCW)

BINFE=8BEx (RBR+HSER)

@I0/REBR=2(0LxVOL)BE+2(IOHxVCC VOH)EE
@10 TN HAI=210(Cin+Cload) *IOFF X SAE x B [ £

CinfNEBR

Ch#: WHBA

X F0jaflvjt, BEBRZK2.11,

Table 2.11 Al

Parameter Package Symbol Value™ Unit | iS4

e 100-pin LQFP (PLQP0100KB-B) Bja 35.0 °C/W | fF&JESD51-27051
144-pin LQFP (PLQP0144KA-B) 33.0 -
176-pin LQFP (PLQP0176KB-C) 32.3
176-pin BGA (PLBG0176GF-A) 35.4 ?Tf;ﬁ“JESDFI 20151
100-pin LQFP (PLQP0100KB-B) Wit 0.76 °C/W | RF&JESD51-2#051
144-pin LQFP (PLQPO144KA-B) 0.63 7
176-pin LQFP (PLQP0176KB-C) 0.48
176-pin BGA (PLBG0176GF-A) 0.52 ﬁ;ﬁ“JESDH 270151

A1HEAERIRRNNSEE, RAEIUATRIERER Y. EXEAES, HSIHIEDECHT &,
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2.2.7.1 Calculation guide of lccmax 2.2.7.1 ICCmaxByitBismEm
Table 2.12 shows the power consumption of each unit. R212EBTRTE8 TR THI,
Table 2.12  Power consumption of each unit Table 212 HHTEBE
Dynamic current/ MCU Frequency | Current Current"! SRR MCU Frequency | Current Current’!
Leakage current Domain Category Item [MHz] [uA/MHZ] [mA] Domain Category Item [MHZz] [uA/MHZz] [mA]
Leakage current Analog LDO and Leak™2 Ta=75°C"3 — — 28.6 RER Analog LDOFN Mt F*2 Ta=75°C"3 — — 28.6
Ta=85°C" — — 34.0 Ta=85°C" — — 34.0
Ta=95°C™ — — 41.1 Ta=95°C™ — — 411
Ta=105°C™ — — 50.5 Ta = 105 °C"3 — _ 505
Dynamic current CPU Operation with Coremark 200 90.786 18.16 HIENE CPU BES Coremark 200 90.786 18.16
Flash and SRAM NTZFISRAM
Peripheral Unit Timer GPT16 (6ch)™ 100 5.101 0.51 SMNEIERTT Timer GPT16 (6¢ch)™ 100 5.101 0.51
GPT32 (4ch)™ 100 3.990 0.40 GPT32 (4ch)™ 100 3.990 0.40
POEG (4 Groups)™ | 50 1.364 0.07 POEG (4 Groups)™ | 50 1.364 0.07
AGT (6ch)™ 50 11.852 0.59 AGT (6ch)™ 50 11.852 0.59
RTC 50 4.872 0.24 RTC 50 4.872 0.24
WDT 50 0.740 0.04 WDT 50 0.740 0.04
IWDT 50 0.282 0.01 IWDT 50 0.282 0.01
Communication ETHERC 100 8.307 0.83 BifEO ETHERC 100 8.307 0.83
interfaces USBFS 50 9.631 0.48 USBFS 50 9.631 0.48
USBHS 50 23.571 1.18 USBHS 50 23.571 1.18
SCI (10chy™ 100 12.631 1.26 SCI (10ch) 100 12.631 1.26
IIC (2ch)™ 50 4.210 0.21 IIC (2ch)™ 50 4.210 0.21
CAN/CANFD 50 23.346 1.17 CAN/CANFD 50 23.346 1.17
(2ch)™ (2ch)™
CEC 100 0.336 0.03 CEC 100 0.336 0.03
SPI (2ch)* 100 7.503 0.75 SPI (2ch) 100 7.503 0.75
OSPI 50 33.444 1.67 OSPI 50 33.444 1.67
QSPI 100 2.511 0.25 QSPI 100 2.511 0.25
SSIE 50 3.480 0.17 SSIE 50 3.480 0.17
SDHI 50 7.781 0.39 SDHI 50 7.781 0.39
Analog ADC12 (2 Units)# | 100 4.725 0.47 Analog ADC12 (2 Units)# | 100 4.725 0.47
DAC12 (2ch)™ 100 3.630 0.36 DAC12 (2ch)™ 100 3.630 0.36
TSN 50 0.161 0.01 TSN 50 0.161 0.01
Human machine CTSU 50 0.761 0.04 ANAE CTSuU 50 0.761 0.04
interfaces
Event link ELC 50 1.002 0.05 JETHEERE ELC 50 1.002 0.05
Security SCE9 100 218.100 21.81 Security SCE9 100 218.100 21.81
Data processing CRC 100 0.569 0.06 B CRC 100 0.569 0.06
DOC 100 0.441 0.04 DOC 100 0.441 0.04
System CAC 50 0.990 0.05 System CAC 50 0.990 0.05
DMA DMAC 200 4.519 0.90 DMA DMAC 200 4.519 0.90
DTC 200 4.427 0.89 DTC 200 4.427 0.89
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2. Electrical Characteristics

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 or unit, divide Current [mA] by the number of channels, groups or units.

Table 2.13 shows the outline of operation for each unit.

RA6M5 Datasheet

2. BRE%

A1 HEBIRIHRIE,

722.DOFLeakE ABRFRE 2R BB RAMCURYIREE o
RIETaRV R E TR,

A3 WE B E [RA(Tj-Ta)=20°C,

FLEWESMEBEHBITHNEIERE, BRBRIMAIRKRLIEE

R21IBERTENRETIIRERE,
Table 213 S ETAIZEEE Q49PHN11)

. A BTHHE,

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.
WDT WDT is operating with PCLKB.
IWDT IWDT is operating with IWDTCLK.
ETHERC Operation modes is set to full-duplex mode.
ETHERC is operating using Reduced Media Independent Interface (RMII).
USBFS Transfer types is set to bulk transfer.
USBFS is operating using Full-speed transfer (12 Mbps).
USBHS Transfer types is set to bulk transfer.
USBHS is operating using High-speed transfer.
SClI SCl is transmitting data in clock synchronous mode.
Ic Communication format is set to 12C-bus format.
IIC is transmitting data in master mode.
CANFD CANFD 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.
SPI is transmitting 8-bit width data.
OSPI Transfer mode is single continuous write mode.
OSPI is issuing memory write command to OctaRAM.
QSPI QSPI is issuing Fast Read Quad I/O Instruction.
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.
CEC CEC operation clock is set to CECCLK.
CEC is transmitting and receiving header block and data block.
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.
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 SCE9 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.
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Peripheral RIEEE
GPT BEERISE N EERPWMIET,
GPT{EAPCLKDIETT,
POEG QABRERIE 1L,
AGT AGT{ERPCLKBETT,
RTC RTC5SLOCO—i2iETT,
WDT WDT{ERPCLKBIETT,
IWDT IWDTEBIWDTCLKET T,
ETHERC BEERIEERNEWNTRER,
ETHERC{E FFE BIIR AR 1712 O (RMIDIETT,
USBFS AL E A EE .
USBFSfE R 2R % 5i(12Mbps)iE T,
USBHS AL B N EE .
USBHSfE = IR E 5B To
SCI SCIER HEF B R TR iR,
Inc EERRIZENRCEEE.
ICTE ENMER T L HEE.
CANFD CANFDYE BRI T A EAIZEW IR,
SPI SPIERIRBE ASPHRIE (442757%) o
SPIEMIRERIZBE RN EER,
SPLEfE & 581l 2e EE FI kIR,
OSPI HEBER N ERELES NER,
OSPIIEE#E[EOctaRAMEZ HRTEE NS,
QSPI QSPIIETE & H IR 52 BY M 4R1035 <o
SSIE BERERIEERNE.
RAFKIREN32MI
BIBFKIZE R2011L,
SSIEfE ARSI IE 4R,
CEC CECIRERY Bhi& B JICECCLK,
CECRZIFMIZWES RN EIER,
SDHI EHEERNIEENIMIT LR,
SDHIEETE A fRCMD24 (BIRBN) o
ADC12 DYREIGER120MIEE,
BIBF SIS E NADEIREN AR
ADC12TEES TR R TR IR N,
DAC12 DACTI2TEE MBS Ea BN RN M HFRE R,
TSN TSNIETEIETTo
CTSU CTSUE B B R ER AR TET.
ELC RBRIRRE L L,
SCE9 SCEQIEFEHITAE B0,
CRC CRCfEM32iICRC32-CH M £ M CRCHD,
DOC DOCTEFIB AR IR R FiEiT,
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Table 2.13 S RFTAREBRE 29H/921)

Peripheral BERE

CAC M E B FRETH I B IPCLKB,
MESF IR E IPCLKB, CACIETENZ0Y

DMAC RIRFIBENAIKIZE 321

FEREIRE IR EHIET,
DMACIETE U MASRAMOTE 4 EISRAMO,

DTC BRI KIZE 3211,
REREIEE N R E IR,
DTCIE7E ¥ #k3E MSRAMOTE 51 ZI SRAMO,

Table 2.13 Outline of operation for each unit (2 of 2)
Peripheral Outline of operation
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.
22.7.2 Example of T; calculation
Assumption :
e Package 176-pin LQFP : 6ja=32.3 °C/W
e Ta=100°C

® [ccmax =70 mA

e VCC=3.5V (VCC=AVCCO=AVCC USBHS =VCC_USB =VCC_USBHS)
e Iog=1mA, Vog=VCC-0.5YV, 12 Outputs

o Ior =20 mA, Vo = 1.0V, 8 Outputs

o Ig. =1mA, Vo =0.5V, 12 Outputs

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 loy) / 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
=491 mA

Dynamic current of IO =% 10 (Cj, + Cipaq) * 10 switching frequency x Voltage
= ((8 pF x 32) x 10 MHz + (30 pF x 32) x 10 MHz) x 3.5V
=426 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 + 32.3 °C/W x 0.566W
=118.7 °C

2.3 AC Characteristics
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2272  THERA

Assumption :
e Package 176-pin LQFP : 6ja=32.3 °C/W
e Ta=100°C
@ICCHRAE=70mA
e VCC=3.5V (VCC=AVCCO=AVCC USBHS =VCC USB=VCC USBHS)
@IOH=1mA, VOH=VCC 05V, 121t
@I0L=20mA, VOL=1.0V, 8t
@I0L=TmA, VOL=05V, 124t
@Cin=8pF, 325|H, BWAME=10MHz
@CH#=30pF, 325, HtHAE=10MHz

1089 M= (VOLXIOL) BB [E+2((VCCVOH) xIOH) BB [E

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

=457 mA+1.71mA+1.71 mA

=49.1 mA
ORI BB =510(Cin+Cload) xIOFF X5 x B £
= ((8 pF x 32) x 10 MHz + (30 pF x 32) x 10 MHz) x 3.5 V
=426 mA
SIhFE =BEx(RER+SBIR)

= (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 + 32.3 °C/W x 0.566W
=118.7 °C

23 XaAEHE

R01DS0366EJ0110 Rev.1.10

LENESAS
Mar 31, 2021 /1

854201

=

y X

1187




RA6M5 Datasheet

2. Electrical Characteristics

2.31 Frequency
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2.3.1 Frequency

Table 2.14 Operation frequency value in high-speed mode
Parameter Symbol | Min Typ Max Unit
Operation frequency System clock (ICLK) f — — 200 MHz
Peripheral module clock (PCLKA) — — 100
Peripheral module clock (PCLKB) — — 50
Peripheral module clock (PCLKC) _"2 — 50
Peripheral module clock (PCLKD) — — 100
Flash interface clock (FCLK) — — 50
External bus clock (BCLK) — — 100
EBCLK pin output — — 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
External bus clock (BCLK) — — 1
EBCLK pin output — — 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.
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)"! 29.4 — 36.1
External bus clock (BCLK) — — 36.1
EBCLK pin output — — 36.1

Note 1. Programming or erasing the flash memory is disabled in Subosc-speed mode.
Note 2. The ADC12 cannot be used.

R01DS0366EJ0110 Rev.1.10
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Table 2.14  BEEXATHEITIEE
Parameter Symbol | Min Typ Max Unit
BT A ER(ICLK) f — — 200 MHz
JMEIEIRBIFR(PCLKA) — — 100
JMBIELRBTFH(PCLKB) — — 50
JMEIERBY R (PCLKC) ) — 50
SMGIRIRET$R(PCLKD) — — 100
IR TF % B 0 (FCLK) iy — 50
JhER 2 42 B $h (BCLK) — — 100
EBCLKS | Bt — — 50
FEVEXNEHITRIZIIRIRE, FCLKGAUE D AMHZBYSAZEIEIT.
JE2EFAADCT 28T, PCLKCHRZFE M ME 7)1 MHzo
Table 2.15  {BFERA THBITIAEE
Parameter Symbol | Min Typ Max Unit
TITHER RYBIPH(ICLK) f — — 1 MHz
IMZARERETBR(PCLKA) — — 1
JMEIEIRBTFH(PCLKB) — — 1
SMNEREER BT S (PCLKC)*2 2 — 1
JMEIERBYHR(PCLKD) — — 1
IR 7FHE BT $R (FCLK)* 1 — — 1
JMER 2 4R B $R (BCLK) — — 1
EBCLKS | R4t — — 1
SEIERERIE T TR X IR T RIZ IR AR,
SE2/ERAADCT2BY, PCLKCIREML TG E RN ZE L 1MHzZ,
Table 216  Subosc-speediE XX FHEITIAEE
Parameter Symbol | Min Typ Max Unit
BT RYBIF(ICLK) f 29.4 — 36.1 kHz
IMGIRIRET B (PCLKA) — — 36.1
JMEIELRBY$H(PCLKB) — — 36.1
ShEIERBY B (PCLKC)*2 — — 36.1
JMEAEIRET R (PCLKD) — — 36.1
IR 773 0 BY $0 (FCLK)* 1 29.4 — 36.1
S1ER 2 4B 5 (BCLK) — — 36.1
EBCLKS | B4 tH — — 36.1
FE1ESUbosORERR T, HIEHIBMRINEFHEM,
A2 R EEfEAADCT 20
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2.3.2 Clock Timing
Table 2.17 Clock timing except for sub-clock oscillator
Parameter Symbol Min Typ Max Unit | Test conditions
EBCLK pin output cycle time tBeye 20 — — ns Figure 2.7
EBCLK pin output high pulse width tcH 3.3 — — ns
EBCLK pin output low pulse width toL 3.3 — — ns
EBCLK pin output rise time ter — — 5.0 ns
EBCLK pin output fall time ter — — 5.0 ns
EXTAL external clock input cycle time tEXcye 41.66 — — ns Figure 2.8
EXTAL external clock input high pulse width tEXH 15.83 |— — ns
EXTAL external clock input low pulse width texL 15.83 — — ns
EXTAL external clock rise time texr — — 5.0 ns
EXTAL external clock fall time texs — — 5.0 ns
Main clock oscillator frequency fmAIN 8 — 24 MHz | —
Main clock oscillation stabilization wait time (crystal)™! | tmainoscwT | — — - ms | Figure 2.9
LOCO clock oscillation frequency fLoco 29.4912 | 32.768 | 36.0448 | kHz | —
LOCO clock oscillation stabilization wait time tLocowT — — 60.4 us | Figure 2.10
ILOCO clock oscillation frequency fiLoco 13.5 15 16.5 kHz | —
MOCO clock oscillation frequency Fmoco 6.8 8 9.2 MHz | —
MOCO clock oscillation stabilization wait time tMocowT — — 15.0 us | —
HOCO clock oscillator oscillation Without FLL | fhoco1e 15.78 16 16.22 MHz | -20 < Ta < 105°C
frequency fuoco1s 17.75 18 18.25
fiocoz2o 19.72 |20 20.28
fuoco1e 15.71 16 16.29 -40 < Ta<-20°C
fuoco1s 17.68 18 18.32
fiocoz2o 19.64 |20 20.36
With FLL fuoco1e 15.960 |16 16.040 -40<Ta<105°C
Sub-clock frequency accuracy is
fuoco1s 17.955 (18 18.045 +50 ppm.
fuocozo 19.950 |20 20.050
HOCO clock oscillation stabilization wait time™? thocowr | — — 64.7 ps | —
HOCO period jitter — — +85 — ps |—
FLL stabilization wait time trLLwT — — 1.8 ms |—
PLL clock frequency fPLL 120 — 200 MHz | —
PLL2 clock frequency fpLL2 120 — 240 MHz | —
PLL/PLL2 clock oscillation stabilization wait time teLLwT — — 174.9 us | Figure 2.11
PLL/PLL2 period jitter — — +100 |— ps |—
PLL/PLL2 long term jitter — — +300 |— ps | Term: 1us, 10us

2.3.2 BY $h A e
Table 2.17  FREIEIPhEHIRIMIETSHESF
Parameter Symbol Min Typ |Max Unit | MWi& 4
EBCLK 5| Ri%a i /B HABY /8] tBoyc 20 — — ns |Figure 2.7
EBCLK3 | Rl i B ko 2 tcH 3.3 — — ns
EBCLK3 | ith4a i AX A 35 toL 3.3 — — ns
EBCLK 5| Ril%a £ FHETE] ter — — 5.0 ns
EBCLK 3| fih4s tH P& AT &) tes — — 5.0 ns
EXTALZMERET $h%a N\ B AT (8] texeyc 4166 |— — ns |Figure 2.8
EXTALIMEBES $PERI N B Bk 35 tEXH 1583 |— — ns
EXTALSMERBS $hia N1 BK R EE texL 1583 |— — ns
EXTALSMERES §h_EF+B @] texr — — 5.0 ns
EXTALSMEBBY £ T BB 8] texs — — 5.0 ns
F B HPIRH BN fMAIN 8 — 24 MHz | —
FHIRHISESFTE (BF) 1 tMAINOSCWT | — — "1 ms | Figure 2.9
LOCOBY $#hifR 75T fLoco 29.4912 | 32.768 | 36.0448 | kHz | —
LOCOBY $hifE3% 18 £ F 50T 8] tlocowt |— — 60.4 us | Figure 2.10
ILOCOBY ¥R SZ M= fiLoco 13.5 15 16.5 kHz | —
MOCOBY#MRSH SR Fmoco 6.8 8 9.2 MHz | —
MOCOBY #fk7 2 E Z 1587 18] tmocowt | — — 15.0 us | —
HOCOBY$hifR % 28R H M R Without FLL | fioco1s 1578 |16 16.22 |MHz|-20<Ta<105°C
floco1s 17.75 |18 18.25
fHocoz20 19.72 |20 20.28
fhocots 1571 |16 16.29 —40<Ta<-20°C
fHoco1s 17.68 |18 18.32
fHoco20 19.64 |20 20.36
With FLL | fHoco1s 15.960 |16 16.040 40<Ta=105°CRIBT FHIMEAEE
$3+50ppm.
fHoco1s 17.955 |18 18.045
fHoco20 19.950 |20 20.050
HOCOBY #5712 & F 1587 [8]+2 thocowt |— — 64.7 us | —
HOCORI A%t &h — — +85 — ps |—
FLLAS E 1508 trLLwT — — 1.8 ms |—
BABER BT MR fpLL 120 — 200 MHz | —
PLL2BY #hsfi=E fpLL2 120 — 240 MHz | —
PLLPLL2 B} $h ¥R 5% 48 B S 1 B i8] tpLLWT — — 1749 |us |Figure 2.11
PLLPLL2 ARl 5h — — 100 |— ps |—
PLLPLL2{ HA$5h — — £300 |— ps |Term: 1ys, 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.
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ALREFHHIRHEN, BRRZEFERRIURZITE, HRERFENEFIIRHIRENE, BMOSCWTCRFEFRIRBENFFRATH
FEE, EHMOSCCRMOSTPIRNIRE LUBEERHRIEE, EXNOSCSFMOSCSFIRSLIMIAE N1, REFFIAEAENHIRSS.
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Note 2. This is the time from release from reset state until the HOCO oscillation frequency (fHoco) reaches the range for guaranteed

operation.
Table 2.18 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 2.12

Note 1. When setting up the sub-clock oscillator, ask the oscillator manufacturer for an oscillation evaluation and use the results as the

recommended oscillation stabilization time.

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

RA6M5 Datasheet

2. BRE%

A2.X 2 MEMREEREIHOCOIRHSNZ (FHOCO) A BIRIE TAFEERIET 8.

Table 2.18  EBIBY$hiR:%2FAVEISHESF

Parameter Symbol Min | Typ Max | Unit | it &4
Sub-clock frequency fsus — | 32.768 — kHz | —

BB BhiRSH I8 B S RF AT (a] tsusoscwT — |—= —*1 s Figure 2.12

A1IRBERINHIRHERN, BEERHBFSHHITIRSITE, ABEREARENIRFIZEN B, ESOSCCRSOSTPIRNIRE LR HEIRY

HIRIEE, REEEINMRHREN B EHEEEBREGS FEERRN RS, BIERARETERENE.

EBCLK3 | B4

ter

teL

” thyc N
< fon e tcr
[ \
EBCLK pin output \
\ /
< toL <+ tor
Figure 2.7 EBCLK output timing
tchc
txH L txL
EXTAL external clock input [ vccx0.5
Figure 2.8 EXTAL external clock input timing
MOSCCR.MOSTP \
Main clock oscillator output W—\-ﬁ[\—/_\—/_\—/_
B tmainoscwT
Main clock N
Figure 2.9 Main clock oscillation start timing
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Figure 2.7 EBCLKi B3
EXTALSMEBETEHERIN [ VCC x 0.5
Figure 2.8 EXTALSMEBET Bhim N BT
MOSCCR.MOSTP _\
B tmaiNnoscwT N
Figure 2.9 Fo R HFIABTF
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LOCOCR.LCSTP l(

On-chip oscillator output

LOCO clock

TN AS NSNS

tLocowt

I WAV

LOCOCR.LCSTP \

M AJ S NSNS

aat 70 il

HZEBS$h

tLocowt

I WAV

Figure 210 LOCO clock oscillation start timing
PLLCR.PLLSTP !
PLL2CR.PLL2STP \ « "
PLL/PLL2 circuit output W—\s ﬂ m
trLLwT
OSCSF.PLLSF
OSCSF.PLL2SF « «
PLL/PLL2 clock
Figure 2.11 PLL/PLL2 clock oscillation start timing
SOSCCR.SOSTP \
) %5
Sub-clock oscillator output mj_\—/_w
tsusoscwt
< >
Sub-clock ]l_\_/_
2 55
Figure 2.12  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 treswp 0.7 |— |— ms | Figure 2.13
Deep Software Standby mode trReswp |06 |— |— ms | Figure 2.14
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 |ps |Figure 2.13

Figure 2.10 LOCOBI$MEHFIABIF
PLLCRPLLSTP "\
PLL2CR.PLL2STP \ « «
PLLPLL2 BB &4 mﬂm
trLLwT
OSCSF.PLLSF
OSCSF.PLL2SF <« «
PLL/PLL2 clock
Figure 211  PLLPLL2B3 $hiRHFFILETF
SOSCCR.SOSTP \
9 I)I)
P tsusoscwt -
Sub-clock ']l—\_/_
45 <5
Figure 212  EIR$MEHFFIAF
2.3.3 EN=LN])
Table 2.19 EETiE](10f2)
Parameter BERMERRE |Max | BTNASM
RESEX H 32 BE Power-on treswp |07 |— |— ms | Figure 2.13
REREEFNER tReswp |06 |— |— ms | Figure 2.14
RHEFIEI, SuboscREERT tresws 0.3 |— |— ms
FrEHfh tRESW 200 | — — us
RESEYH 5 By At a] treswT |— |37.3141.2 |ps |Figure 2.13
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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|pus |—
(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 )
VCC 1 VCCmin
)
RES 71
« trRESWP <
Internal reset signal
(low is valid) « «
tRESWT

Figure 2.13  RES pin input timing under the condition that VCC exceeds VpgR voltage threshold
treswb, tResws, tResw
_SS—
RES T
Internal reset signal
(low is valid) \
£5 45
tRESWT
Figure 2.14  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 1B |— |21 24 |ms |Figure 2.15
Software Standby connected to main clock | main clock oscillator2 The division ratio of all
mode™! oscillator oscillators is 1.
System clock source is tSBYPC*13 — |22 |26 |ms
PLL with main clock
oscillator"3
External clock input to System clock source is tsgyex 13 | — |45 125 |us
main clock oscillator main clock oscillator™
System clock source is tSBYPEh‘S — |170 [255 |us
PLL with main clock
oscillator®
System clock source is sub-clock oscillator™® *11 tseysc ¥ |— |07 |08 |ms
System clock source is LOCO™ ™1 tsgyLo '3 |[— |07 |0.9 |ms
System clock source is HOCO clock oscillator™® tsgyHo 13 |— |55 | 130 |ps
System clock source is PLL with HOCO™ tseypH B |— | 175 |265 |us
System clock source is MOCO clock oscillator™° tsgymo 3 |— |35 |65 |ps
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Table 219  EEBYE (222)
Parameter HERMERRE |Max | BFTIAKM
AIE MECEENEFNE IWDTEM. WDTEM., HEEN. SRAMBF BRI TE tResw2 |— [324 |397.7 |us |—
IRENI. SRAMECCHIZREN. SLAFIEMPURIRENL. TrustZonefHiREfI. EF
FEREEIZE M)
VCC 1 VCC,),min ”
RES i i
REEES tresne —
BEHEH) « «
tRESWT
Figure 2.13  VCCi#BiZVPOREEFE S M FHIRESS AN F
treswp, tResws, tResw
RES 7
REIENMNES (K
BIEER) \
trRESWT
Figure 2.14 Ef{IAAREFE
2.3.4 a2 At )
Table 2.20 MEDFEEXREEE 21MPR119)
Parameter Symbol |Min|Typ |Max B R
PR BT iE M EEE N HIRARN | RENWENENSE | tgec®|— |21 |24 |ms |Figure 2.15
AR SRINIEIRSS a2 ;}jﬁ};ﬁ%gﬁmﬁgmtb
‘10
REBHIER t. “M3|— |22 (26 |ms
B ShIRH SRA0P SeYPe
LL*3
TEMIEFROND | RANHENENSIE |ty |— |45 [125 |ps
BY $hEIN Hia4
RARER t M3 | — |170 [255 |ps
5 T BY $hHR 7 52 9P SPYPE
LL*5
AR RN BB iR 58846+ 11 tsgysc 13 |— |07 [0.8 [ms
RARHIREALOCO7+11 tsgyio® |— (07 |09 |ms
RGBT R AIHOCOR #R7 98+8 tsgyno 13 |— |55 [130 |ps
R ERR HEHOCO-9RIPLL tsgypr 13 |— [175 [265 |ps
ARG HREAMOCORY $hR3%28+10 tsaymo 13| — |35 |65 |us
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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.DEEPCUT[1] = 0 and tpbsBy — 10.38 |0.54 |ms |Figure 2.16
Deep Software DPSWCR.WTSTSI[5:0] = 0x0E
Standby mode
DPSBYCR.DEEPCUT[1] = 1 and tpsey — |0.55 [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 2.17
Software Standby HOCO (20 MHz)
mode to Snooze - - N -
mode High-speed mode when system clock source is tsnz — (11712142 us
MOCO (8 MHz)

Table 2.20 MEINFEER e S eTiE (29 Pr9219)
Parameter Symbol |Min|Typ |Max B R
R A TE M DPSBYCR.DEEPCUT[1] = 0 and tosey  |— |0.38 |0.54 |ms |Figure 2.16
?g[‘?%wﬁ%m DPSWCR.WTSTSJ[5:0] = 0x0E
g DPSBYCR.DEEPCUT[1] = 1 and tosBy — |055 |0.73 |ms
DPSWCR.WTSTS[5:0] = 0x19
EUHRERH SRR ENEFIE toseywr |56 |— |57 |toye
WEELSIEIN AARHREANSRER tsnz — |35"2|70"2| s | Figure 2.17
REFVARLE HOCO (20 MHz)
SRR — -
RARPHREASRE tsnz — | 11"12 | 1412 | ps
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

E1RERERASNRERE. S92 MRHRLTEDRSH, MEREBTLUELUTAHE: 2

RE B [El=—MRHEBIER R BN TR

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 ps (typical), 48 ps
(maximum).

BY 1R 8 BY 8]+ R BT E A MUK H 28 P AR Kt SBYOSCWTtSBYOSCWT+2NLOCOEHA (HLOCOIETEIETT) +SuboscIEFEIRHEMSTPCO=0 (CA
CHESREIE) ) A2 HRIRMEA24MHZEY (ISR EHEHIZFFSE (MOSCWTCR) 8B H0x05) HERKBERIFBTHOIMEE N,
JE3. EPLLAYSMER J9200MHzBY  (FE BT Bk 7 28 F T HI B FE 2 (MOSCWTCR)IRE /I0X05) , RNEBRHOIISENRKENSL. T4, HIMEBET
PRI 24MHZBY (T BY $hiR57 28 F 1515 7788 (MOSCWTCR)IRE 90x00) F ERNE PSS BERN R AEN 1, 5. ZPLLAYSRZE /1200M
gﬂzﬂﬂj\jﬁl(fgﬁﬂj%g@%%i%iﬁﬂﬁﬁﬁ(MOSCWTCR)iQ%?ﬂOxOO), REBETER D SMIR BRIV BR KB4, 7E6.BIBY #hiRFH28IME 732.768KHz, A
SR AT Mg BN 1.

7E7.LOCOMZEH32.768kHz, MERRI SIS EMRAEN 1.
7F8HOCOSME 7920MHz, MEIEI#H DG BRAMEN 1, FIPLLIAZEN200MHz, HEEIHDINIGE Z A
BH4. F10MOCOSMEHBMHz, MBI IMIREMNZRAEBEN,

FE11.7ESuboscREBRE T, IR H2HLOCOEMRGRFNER FTHER S,
5$12.24SNZCRRXDREQENIIZ B 7908, 7RINLAFBYjfER ERRIRERTIE): 16us (BARUE) . 48us (RAME) o F13.MEAIIER] LUABLSBYO
SCWT+tSBYSEQEF it E, HAENALBIUTENEAHE, T Fn, NAZBEI#HDINILEPEFERKE.

Note 13. The recovery time can be calculated with the equation of tSBYOSCWT + tSBYSEQ. And they can be determined with the following
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 | us
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 us
tSBYLO 0 35+18/fICLK +4n/fLOCO |0 62 + 18 /fICLK + 4n/fLOCO | pus
tSBYHO 20 35+ 18/fICLK + 4n/fHOCO |67 62 + 18 /fICLK + 4n /fHOCO |pus
tSBYPH 140 35+ 18/fICLK + 4n / fPLL 202 62 + 18/ fICLK + 4n / fPLL ys
tSBYMO 0 35+ 18 /fICLK + 4n/fMOCO |0 62 + 18/ fICLK + 4n / fMOCO | us
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MRAZE 2] S AL B MAX Unit
tSBYOSCWT tSBYSEQ tSBYOSCWT tSBYSEQ

{SBYMC (MSTS[7:01'32 +3)/ |35+ 18/fICLK +4n/fMAIN | (MSTS[7:0"32 + 14/ |62 + 18 /fiCLK + 4n/fMAIN | s
0.262 0.236

{SBYPC (MSTS[7:01"32 + 34)/ |35+ 18 /fICLK +4n /fPLL | (MSTS[7:0]"32 +45)/ |62+ 18 /fiCLK +4n/fPLL | ps
0.262 0.236

{SBYEX 10 35 + 18 / fICLK + 4n / fEXMAIN | 62 62 + 18/ fICLK + 4n / fEXMAIN | s

{SBYPE 135 35+ 18 /fICLK +4n /fPLL | 192 62 +18/fICLK +4n/fPLL | ps

{SBYSC 0 35+ 18/fICLK +4n/fSUB |0 62+ 18/fICLK +4n /fSUB | s

{SBYLO 0 35+ 18 /fICLK + 4n / LOCO |0 62 + 18/ fICLK + 4n / fLOCO | s

{SBYHO 20 35+ 18 /fICLK + 4n / fHOCO | 67 62 + 18/ fICLK + 4n / fHOCO | s

{SBYPH 140 35+ 18 /fICLK +4n /fPLL | 202 62 +18/fICLK +4n/fPLL | ps

{SBYMO |0 35+ 18 /flCLK + 4n / fMOCO | 0 62 + 18/ fICLK + 4n / fMOCO | s
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Oscillator
(system clock)

Oscillator
(not the system clock)

ICLK

IRQ

Oscillator
(system clock)
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(not the system clock)

ICLK

IRQ
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”

£

¢
<

< >
tseyoscwr

Iy
U1
L

”
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>

tseyseq

- B 5

7

£

”

-

Software Standby mode

When stabilization of the system clock oscillator is slower

>
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tseymc, tseyex, tseypc, tseypE,
tseypH, tseysc, tseyHo, tseyLo

£

===

”

C

<
tseyoscwt tsBysEQ
tseyoscwt _

[ L

W

£

”

»

Software Standby mode

»

»

tsBymc, tsBYEX, tseypPc, tsBYPE,
tsByPH, tsBysc, tsByHo, tsyLO

Oscillator
(system clock)

7R (FERGH
)

£

”

£

¢
<

< >
tseyoscwt

==

”

[(¢

>

tsBYseQ

-2 5

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

Figure 2.15

Software Standby mode cancellation timing
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ICLK ”
A
IRQ » >
REFNEREL
tseymc, tsByex, tseypc, tseypE,
tseypH, tseysc, tseyHo, tseyLo
L AR IR Z2ENRERERIEN
Oscillator | B
(system clock) _—l g
tseyoscwt tseysea
EHee (FERRSAH _|
) LC
tsByoscwT
ICLK | _—l « | | r
A
IRQ «

C mERnER "
tseymc, tseYex, tseypc, tsBYPE,
tseyprH, tsBysc, tseyHo, tsByLO

LRSI LUIMYIR S 2RI BRI
Figure 2.15 HREFNERXBUEIIRF
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Oscillator | |

IRQ

”

£

£

L

L

”

£

Deep Software Standby
reset
(low is valid)

”

£

”

£

P

Internal reset
(low is valid)

P

<

[(d

W

Deep Software Standby mode

tosey
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Oscillator | | ﬂ

R

£

L

Jupsj

”

<— toseywt

T

Reset exception handling start

Figure 2.16

Deep Software Standby mode cancellation timing

Oscillator

ICLK (except DTC, SRAM)

ICLK (to DTC, SRAM)' PCLK

IRQ

”

£

”

5 5 5

”

1

”

A

Software Standby mode

A
A

tsnz

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

Snooze mode

Figure 2.17

2.3.5 NMI and IRQ Noise Filter

Recovery timing from Software Standby mode to Snooze mode

Table 2.21 NMI and IRQ noise filter
Parameter Symbol Min Typ Max Unit Test conditions
NMI pulse tNMIW 200 — — ns NMI digital filter tpeye X 2 <200 ns
width disabled
tpeye * 2" — - tpeye X 2> 200 ns
200 — — NMI digital filter tnmick X 3 =200 ns
" enabled
tumick X 3.5°2 - - tnmick % 3 > 200 ns
IRQ pulse tirQw 200 — — ns IRQ digital filter tpeyc X 2'< 200 ns
width disabled
toyc x 2" — — tpoye X 2 > 200 ns
200 — — IRQ digital filter tirack * 3 <200 ns
" enabled
tirack * 3.5 E - — tirack * 3 > 200 ns
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IRQ
REREFNEM (K 4 45
BIEEM)
RBEL (R
HEE) «
FERESNER
) tosey i
» < toseywt
EEREAEFS
Figure 2.16 FERGFNEXBUERF
Oscillator | | ﬂ i | | | | | |
ICLK (except DTC, SRAM) | | ﬂ )
ICLK (to DTC, SRAM)'' PCLK | | ﬂ .
IRQ .
) BAERFHAE st
) tsnz 7
JE1.ESNZCRSNZDTCENGLIR BE 18T, ICLKIRELDTCHISRAM,
Figure 2.17 MR HAFHIER IS IEIE T A9V S B8]
2.35 NMIFIIRQIR A S K 28
Table 2.21  NMIFIIRQM: A &K 23
Parameter Symbol Min Typ Max Unit MR
NMIBK tMIW 200 — — ns NMIZL F 385 28 tpeyc X 2 <200 ns
RE =
tpoyc X 2" — — tpeyc X 2> 200 ns
200 — — %ﬁ% NMIELF IR tamick X 3 <200 ns
tumick * 3.5 - — tmick x 3 > 200 ns
IRQRK A tirRaw 200 — — ns IRQ¥F IR K28 tpeye X 2<200ns
R 2/
tpoye x 21 — — tpoyc X 2 > 200 ns
200 —_ — E?;IRQ;&?J‘E tirack X 3 £200 ns
tirack * 357 - - tirack X 3 > 200 ns
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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. tnmick indicates the cycle of the NMI digital filter sampling clock.

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

RA6MS5 Datasheet 2. A

Note: HHRFHIER F&200ns0

Note:  WISRETHUELIIR, MIEMNTIIEIRI4 BT 0 /E A,
7E1.tPcycRRPCLKBRE HAo
JE2INMICKRRNMIEL F ISR 23 XA B AV A #.  7E3.LRQCKRRIRQIEK
FIRR AR K AR

tNmiw

Figure 2.18  NMI interrupt input timing

tNnmiw

Figure 2.18  NMIFRBFiE NBIF

tiraw

tiraw

Figure 2.19  IRQ interrupt input timing
2.3.6 Bus Timing

Table 2.22 Bus timing

Condition:

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

EBCLK: High drive output is selected in the Port Drive Capability bit in the PmnPFS register.
Others: Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register.

Figure 2.19  IRQHBRAAEIF
2.3.6 [Nl

Table 2.22 RREES

Condition:

WHAEHEZMH: VOH=VCC*x05, VOL=VCCx0.5, C=30pF,

EBCLK: fEPmnPFSEFesiimARshge N iERE S ReiHi . Hit: FiEliRshiEHEPMnP
FSET7espim O IR BhAE 77 AL ik,

Parameter Symbol Min Max Unit Test conditions
Address delay taD — 12.5 ns Figure 2.22 to Figure
Byte control delay tscp — 12,5 ns 225

CS delay tcsp — 12,5 ns

ALE delay time taLED — 12,5 ns

RD delay trRsD — 12.5 ns

Read data setup time | trps 12.5 — ns

Read data hold time | trpH 0 — ns

WR/WRn delay twRrD — 12,5 ns

Write data delay twpp — 12.5 ns

Write data hold time | twpH 0 — ns

WAIT setup time twTs 12.5 — ns Figure 2.26
WAIT hold time twrH 0 — ns

Parameter Symbol Min Max Unit MK &1
HHEAEIR tap — 12.5 ns E2.22FE2.25
FRHIEFIER tsco — 12.5 ns

CS delay tcsp — 125 ns

ALEREIR B8] tALED — 12.5 ns

RD delay trsD — 12.5 ns

RENBUE R I BT E] trRDS 12,5 — ns

IRENERIE (R ET (8] tRDH 0 — ns

WR/WRn delay twrD — 12,5 ns

BHIBEER twoD — 125 ns

B HUIBRRIFAE] twbH 0 — ns

EFSERTE twTs 12,5 — ns Figure 2.26
WAIT{R$F 8T [8] twTH 0 — ns

R01DS0366EJ0110 Rev.1.10
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CSRWAIT: 2
P
RDON:1
PR CSROFF: 2
CSON: 0 [
Twr Twz Tend Tn1 Tn2
€« D e L T A T P
EBCLK 7[ \ 7[ \ 7! \ ][ \ ][ \ ]Z
Byte strobe mode
| tAD « | tAD
A23 to AOO
1-write strobe mode
<« tAD | tap
A23 to AO1
«—>| tacp «—> tecp
BC1, BCO _\
Common to both byte strobe mode
and 1-write strobe mode
l«—>| tcsp > tcsp
CS7 to CSO
trsD trsD
I <>
RD (read) /
/
trDs > trRDH
D15 to DOO (read)

FHEEEA FEaRHE

«—>| tcsp

CSRWAIT: 2
P
RDON:1
P CSROFF: 2
CSON: 0 € >
Twi1 Twz Tend T Tn2
S e LR R anE e TR S R LR R e LR Pl >
o [\ N\ U \_/J
FIEERER
| taD « | tAD
A23 to A0
1-BHRAETR
| tAD | taD
A23 to AO1
«—>{tecp «—> tacp
BC1, BCO

4—}%30

Figure 2.22

External bus timing for normal read cycle with bus clock synchronized
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trsD trsp

RD (read) [
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trDs <« tRDH
D15 to DOO (read)
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Byte strobe mode

A23 to A0O

1-write strobe mode

A23 to AO1

BC1, BCO

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

CS7 to CSO

WR1, WRO, WR (write)

D15 to DOO (write)

EBCLK _]

CSWWAIT: 2

CSWOFF: 2
e
WDOFF: 1*1
R e >
T Tn2
€ Pl

twrD

twrD

twop

(<> twoH

——

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

RA6M5 Datasheet 2. BN
CSWWAIT: 2
e
WRON: 1
WDON: 1*
€mmmm oo > CSWOFF: 2
S Rt B e R e >
CSON:0 WDOFF: 1**
D e >
Tw1 Tw2 Tend Tni Tn2
€ N o P >|

A23 to A0O

1-GHRRE

A23 to AO1

BC1, BCO

FHEEEA 5EEEXHE

CS7to CSO

WR1, WRO, WR (write)

D15 to DOO (write)

Figure 2.23

External bus timing for normal write cycle with bus clock synchronized
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CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2 RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2
CSON:0 CSON:0
T Twz Tena Towt Towe Tena Towt Towe Tena Towt Towz Tena Tat Tnz Twi Twe Tena Towt Towz Tena Towt Towz Tona Towt Towz Ten T Tre
eec O\ f N 0 N O\ N L eec -\ f N\ N N L
Byte strobe mode FHEBEEDL
tao tao tao tao l|tao tap tao tao |lto tao
A23 to A0O A23 to AOD
1-write strobe mode tao tao tho tap tan 1- SRR tan tan tan tao tap
A23 to AO1 A23 to AO1
l—{tsco taco teco teco
BC1, BCO ;L BC1, BCO :1 J‘

FHEBRIAN 5EBRA#E

toso ftoso
CS7 10 CS0 :1 JF

trsp trsp. trsD. trsD.

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

e tesp [e—sytcso
CST 10 CS0 JF
teso teso trso teso

trsD trsp trsD. trsp trsD. trRsp trRsp trsD

i ] T—0 T—0 ] RO (o) 7% | yﬁ

RD (Read) — \T \T

tr: t tros troH tros trROH tros| tRoH

tros troH tros troH tros troH tros tROH

D15 to D00 (Read)

D15 to D00 (Read)

Figure 2.24  External bus timing for page read cycle with bus clock synchronized Figure 2.24 TIEIREVEARAMINTEERENF S RENHRY
CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2 CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1 . . WRON:1 . .
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1-write strobe mode tap tan tap ||t 1-BHRAER
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A23 to A01

_ ftsen teco _ fteen teco
BC1, BCO BC1, BCO
FHEBEN SEERKNNEF

Common to both byte strobe mode
and 1-write strobe mode
[~ tcsp tesp tesp tesp
CS7 to CSO

CST710CSO
twro twro twro twro twro twro twro twro twro twro twro twro
WR1, WRO, WR (write) ‘1\ —' WR1, WRO, WR (write) \L ? 1\ 1
\ \ \ \ |

twop)

twop twoo
— [ twor <—-L fe—t twoH f— ﬂtwm«

Note 1. Always specify WDON and WDOFF as at least one EBCLK cycle.
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Figure 2.25 External bus timing for page write cycle with bus clock synchronized Figure 2.25 TIESAFAHNMSEREREFS2ENBET
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CSRWAIT:3 CSRWAIT:3
CSWWAIT:3 CSWWAIT:3
e »>| i >
Tw1 Tw2 Tws (Tend) Tend Tm Tn2 Tw1 Tw2 Tws (Tena) Tend Tn1 Tn2
S — S DA — Pl S WA T — Pl S R > R Pl Moo [ D A S S RS >

BBCLK [\ \ (D A \ \ \ EBCk _ f \ [ S \ \ \

A23 to A0O X X A23 to A0O X X

CS7 to CS0 __\ / CS7 to CSO __\ /

RD (reac) \ / RD (reac) \ /

WR (write) \ / WR (write) \ /

External wait IMERSETE
o > Mmoo >
twrs| twTH twrs | twtH twrs|twTH twrs|twtH
[ | [ |
WAIT JN % 71 3( WAIT JN % 7 L
Figure 2.26  External bus timing for external wait control Figure 2.26  SMIEFFHEHIFIINE S EITRF
2.3.7 I/O Ports, POEG, GPT, AGT, and ADC12 Trigger Timing 2.3.7 [0imEA. POEG. GPT. AGTAIADC12f4% B~
Table 2.23  1/O ports, POEG, GPT, AGT, and ADC12 trigger timing (1 of 2) Table 2.23  IO#M. POEG. GPT. AGTHIADC12ft.kBIF (10f2)
GPT32 Conditions: GPT32 Conditions:
High drive output is selected in the Port Drive Capability bit in the PmnPFS register. EPmMNPFSE 77280V IR B RE /1 U PIEE R IR i Ho
AGT Conditions: AGT Conditions:
Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register. TEPmMNPFSE 7728 891k O IR =h A /1 i P& #FE P 8 IR sh i
Parameter Symbol Min |Max |Unit Test conditions Parameter Symbol Min |Max | Unit 5= 14
I/0 ports Input data pulse width tpRW 1.5 — treye Figure 2.27 I/0 ports WMANBURBOP R E tPRW 15 — tpeyc Figure 2.27
POEG POEG input trigger pulse width troEw 3 — tpeye Figure 2.28 POEG POEGHI N & BORTEE troEw 3 — tpeye Figure 2.28
GPT Input capture pulse width Single edge teTicw 1.5 — tpDoyc Figure 2.29 GPT WA R E 818 teTicw 1.5 — tPDeyc Figure 2.29
Dual edge 25 — W] 25 —
GTIOCXY output skew Middle drive buffer |tgrgk’! — 4 ns Figure 2.30 GTIOCxYRIHRE (x= e iR Th4E 2 toTisk ! — 4 ns Figure 2.30
(x=0t03,Y=AorB) - - 0%I3, Y=AZB) ——
High drive buffer — 4 Sy — 4
GTIOCXY output skew Middle drive buffer — 4 GTﬂOCxYKﬁT@jE{Fnaiﬁ (x= Fhial IR B 4% 2% — 4
=4109,Y=AorB 439, Y=AB —
x 0% orB) High drive buffer — 4 PSR AN P o _ 4
GTIOCXY output skew Middle drive buffer — 6 GTﬂOCxYEﬁ?JH:’jQﬁﬁ% (x= Fhia) IR Bh4E hag — 6
= Y=A B O§|9, Y=AZLB
(x=0toS9, or®) High drive buffer — e B UREN4E hER — e
OPS output skew teTosk — 5 ns Figure 2.31 opPsHItiRE taTosk — 5 ns Figure 2.31
GTOUUP, GTOULO, GTOVUP, GTOUUP, GTOULO, GTOVUP,
GTOVLO, GTOWUP, GTOWLO GTOVLO, GTOWUP, GTOWLO
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Table 2.23 1/0 ports, POEG, GPT, AGT, and ADC12 trigger timing (2 of 2)

GPT32 Conditions:

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

Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register.

Parameter Symbol Min Max | Unit Test conditions
AGT AGTIO, AGTEE input cycle tacyc 2 100 — ns Figure 2.32
AGTIO, AGTEE input high width, low width tackwH, tACKwWL 40 — ns
AGTIO, AGTO, AGTOA, AGTOB output cycle tacyce 625 |— ns
ADC12 ADC12 trigger input pulse width tTRGW 1.5 — tpeyc Figure 2.33

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:
When not switching the source clock: tpeyc * 2 < tacyc should be satisfied.

When switching the source clock: tpeyc * 6 < tacyc should be satisfied.

RA6M5 Datasheet

2. BRE%

Table 2.23
GPT32 Conditions:

FEPMNPFSE 1788 BViR QIR ThAE N A P iEF = Eh i tHo

I0i%O. POEG. GPT. AGTHIADC12ft kBt (241 hEg24)

Port }<
r* tPRW i
Figure 2.27  1/O ports input timing
POEG input trigger >d1: jF<
« >
troew

Figure 2.28 POEG input trigger timing

Input capture % }<

< gl
teTicw

Figure 2.29  GPT input capture timing
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AGT Conditions:
EPMNPFSE 7728 AV O IR ThAE /1 i ik a IR chisi o
Parameter Symbol Min |Max | Unit Wit &1
AGT AGTIO. AGTEEXINJEHA tacyc 2 100 |— ns Figure 2.32

AGTIO. AGTEEINE . fR3E tackwH, tackwL 40 — ns

AGTIO. AGTO. AGTOA. AGTOBZHith /B A tacyco 625 |— ns
ADC12 ADC1 2fi & 5 NRK R EE trRaw 15 — tpeyc Figure 2.33
7! tPcyc: PCLKBEHA, tPDcyc: PCLKDAEIMR, 1. HEAMERAMRMEION, WREER. MRASEHENOREEER, NWEZERIEE
1To
2N B HRI RS .

NIRRT EPBY . tPcycx2<tACYCRLH 8o
PR EREY . tPcycx6<tACYCRZF Eo
Port
I tPrW g
Figure 2.27 IOMROMABF
POEGHI N & >a1: jF<
Iy >

Figure 2.28 POEGH Nt & B3

RINTETE % }<

™~ gl
teTicw

Figure 2.29  GPTHIARIIF
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wo [\ L L L S wo [\ [\ S S LS

Output delay I IER
GPT output GPT output
teTisk teTisk
Figure 2.30  GPT output delay skew Figure 2.30 GPTHHERRE

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

Output delay BWHIER
— —
GPT output GPT output
teTosk teTosk
Figure 2.31  GPT output delay skew for OPS Figure 2.31  OPSKIGPTiitHiEiR{RE
< tacvc > < tacvc >
«—— tackwL te—— tackwH —> te—— tackwL «—— tackwH —>|
AGTIO, AGTEE Z x AGTIO, AGTEE Z x
(input) \ X (input) X
< tacvc2 > tacvce >
AGTIO, AGTO, AGTIO, AGTO,
AGTOA, AGTOB AGTOA, AGTOB
(output) (output)
N N
Figure 2.32  AGT input/output timing Figure 2.32  AGT input/output timing
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ADTRGO, Z
ADTRG1 7
" trRew
Figure 2.33  ADC12 trigger input timing
2.3.8 CAC Timing
Table 2.24 CAC timing
Parameter Symbol | Min Typ Max Unit Test conditions
CAC CACREF input pulse tPBCyC < tcac*'] tcacrREF | 4.5 X tegc + 3 % tPchC — o ns —
width
tpBcyc > teac | 5 X toac + 6.5 X tpgoye | — — ns
Note:  tpgcyc: PCLKB cycle.
Note 1. t.4c: CAC count clock source cycle.
239 SCI Timing
Table 2.25 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 tscyc 4 — | tpeyc | Figure 2.34
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 —
Qutput clock pulse width tsckw | 0.4 0.6 |tscyc
Qutput clock rise time tsckr — 5 ns
Output clock fall time tscks — 5 ns
Transmit data delay Clock synchronous master mode (internal | trxp — 5 ns | Figure 2.35
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.
R01DS0366EJ0110 Rev.1.10 RENESAS Page 59 of 118
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ADTRGO,
ADTRG1 NN
" trrRew 7
Figure 2.33  ADC12fit R i NBI
23.8 CACH®
Table 2.24 CACitBd
Parameter Symbol | Min Typ Max Unit Mt R4
CAC CACREFEIABKHE tpBgyc < t(;a(;1 tcacrer | 4.5 X teac + 3 X tppeyc | — — ns —
tpBeyc > toac ! S X teac + 6.5 X tpgeye | — — ns
7. tPBcyc: PCLKBEHA, F1tcac: CACtH
5 GRS
239  SCEtF
Table 2.25  SCIBE (1)
M TEPmMNPFSE 1728V O IR BNAE I i P IXF H IR ahia o
Parameter HsSmIVE RARM | IAEG
SCIHI N B B A Asynchronous tseyc 4 — | tpeyc | Figure 2.34
N#ES 6 —
WA RO E tsckw | 0.4 0.6 |tscyc
WA EP_EF BT tsckr — 5 ns
LD E N N tsckf — 5 ns
BT S ETHA Asynchronous tseyc 6 (other than SCI1, — | tpeye
SCI2)
8 (SCI1, SCI2)
PR 4 _
i ARk R E tsckw |0.4 0.6 |tscyc
I B EP_EFH BT E]) tsckr — 5 ns
i L B S T AT ] tscks — 5 ns
3 EEFISIN N#ES EER (R trxp — 5 ns | Figure 2.35
BYEREI S MATARTE (SMEBET £) trxo — 25 |ns
BREUER N BN SRS TR (RERS) trxs 15 — |ns
BEES MRS (SMNEBET EH) trxs 5 — |ns
BUER RIS AT 8] N#ES tRxH 5 — |ns
Note:  tpcyc: PCLKA cycle.
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tsckw tsckr tsckr tsckw tsckr tsckf
< » <« »—€ < » > P
SCKn i \ }l \ SCKn ]l \ / \
A | L I |
< tScyc > < tScyc >
Note: n=0to9 Note: n=0to9
Figure 2.34  SCK clock input/output timing Figure 2.34  SCKEFfhiA NI
Sckn /—\_/_L SCkn /—\_/_L
trxo trxo
TXDn X X Xi TXbn X X Xi
trxs | trxH trxs | tRxH
von SR \ vor SR \
Note: n=0to9 Note: n=0to9
Figure 2.35  SCl input/output timing in clock synchronous mode Figure 2.35 HH#RFPEXTHSCIHRARLNF
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Table 2.26 SCIBtF (2)
%4 {IPMNPFSE 7728 Mi% O IR BNAE H il -P iR IR 046 o

Parameter Symbol Min | Max Unit M5 14
& B BISPI SCKETSHEERI (A tsPey 4 65536 tpoye Figure 2.36
SCKESEHE RN (MAN) 6 65536
SCKEY B BX B tsSPCKWH 0.4 0.6 tspoyc
SCKBY SRR RX R tspoKWL 04 |06 tsPeyc
SCKBY§h £ FH1 TR E] tspckn tspckf | — 5 ns
BIRWMAREILETE master tsu 15 — ns E2.37ZE2.40
slave 5 — ns
AR\ RIFAY 1) tH 5 — ns
SSHINERIZBYIE] tLEAD 1 — tspoyc
SSHINfRIFET ] tLaG 1 — tspeyc
BRI ER master top — 5 ns
slave — 25 ns
iR LRI AT i) ton -5 — ns
HUE LA TR E tor, tor — 5 ns
SSHIN L F+ A0 T BB ] tssLr tssif — 5 ns
k75 13] B 18] tsa — 3 X tpgyc+25 |ns Figure 2.40
A5 L R TR B 1) tREL — 3xtpgyc+25 |ns

Note:  tpcyc: PCLKA cycle.

Table 2.26 SCI timing (2)
Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register.
Parameter Symbol Min Max Unit Test conditions
Simple SPI SCK clock cycle output (master) tspeyc 4 65536 tpeye Figure 2.36
SCK clock cycle input (slave) 6 65536
SCK clock high pulse width tSPCKWH 0.4 0.6 tspeyc
SCK clock low pulse width tspckwL 0.4 0.6 tspeyc
SCK clock rise and fall time tspckr tspeks | — 5 ns
Data input setup time master tsu 15 — ns Figure 2.37 to Figure
slave 5 — ns 240
Data input hold time tH 5 — ns
SS input setup time tLeAD 1 — tspeyc
SS input hold time tLaG 1 - tspPeye
Data output delay master top — 5 ns
slave — 25 ns
Data output hold time ton -5 — ns
Data rise and fall time tor, tDf — 5 ns
SS input rise and fall time tssir tssif — 5 ns
Slave access time tsa — 3 X tpeyc +25 | ns Figure 2.40
Slave output release time tREL — 3 xtpeyc +25 |ns
Note:  tpcyc: PCLKA cycle.
tsPCKWH tspckr tspcks

Von
SCKn
master select
output

VIH
SCKn

slave select input

tsPckwH

tspckwL

tspckwL

tspckr

tSPcyc

tspckf

Von=0.7 x VCC, VoL=0.3 x VCC, VH=0.7 x VCC, ViL=0.3 x VCC

Note: n=0to9

tSPCKWH tspckr tspcks
Vi
scKnEM % o
EHH
tspckwL
tSPCKWH tspckr tspcks
ViH
SCKn M# I
A
tspckwL

VOH=0.7xVCC, VOL=0.3xVCC, VIH=0.7xVCC, VIL=0.3xVCC
Note: n=0to9

Figure 2.36

SCI simple SPI mode clock timing
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SCKn ZZ 5\—/_L' \ ﬁ / SCKn Zz 3 S_
CKPOL =0 7 CKPOL =0 7 E
output output
SCKn —Sg ‘\_‘ l—\—/ \ SCKn —-\ ‘\_‘ 1—\—/ \
CKPOL =1 4 CKPOL =1 \ v
output ] 9—/ output e 9—/
tsu tH tsu tH
MISOn MISOn
ter, t'zf ey toH ey top t'frv tEf l—y toH ey top
i p £C i p £C
NV N 27 - N N )7 s
MOSin X wmsBout 2< DATA >§ LSB OUT >< IDLE ><MSB ouT MOSin X  msBouT 2< DATA >§ LSB OUT >< IDLE ><MSB ouT
output b A L “ - output b A L « -
)y )y
Note: n=0to9 Note: n=0to9
Figure 2.37  SCI simple SPI mode timing for master when CKPH = 1 Figure 2.37 CKPH=1B3E#AISCIiE B SPIE BT F

a— — /Y s
o(S:EEéL g \'\—/ m / §EE§L =1 ] SK / m /
el R — | Yo R —
N SV N \ N WAV N -
(vsB —

MISOn MISOn
input MSBIN ] — DATA LSB IN { MSB IN input MSBIN — DATA LSB IN { MSB IN
toH top tor, tof toH ton tor, tof
» & B >
55 A 3 T
MOSIn MOSIn -
output MSB OUT . DATA >< LSB OUT 72_ IDLE ><MSB ouT output MSB OUT . DATA >< LSB OUT 72_ IDLE ><MSB ouT
R R

Note: n=0to9 Note: n=0to9
Figure 2.38  SCI simple SPI mode timing for master when CKPH = 0 Figure 2.38  CKPH=0B3 X #1AYSCIi& &2 SPI#E B ¥
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Figure 2.39

SCI simple SPI mode timing for slave when CKPH = 1
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SCI simple SPI mode timing for slave when CKPH = 0
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Figure 2.40
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Table 2.27

SCI timing (3)

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

RA6M5 Datasheet
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Table 2.27

SCIBtRF (3)

A TEPmMnPFSE 728 AR 03X 5)AE /1 U Hp e % P (8] IR 5h 4 o

Parameter Symbol Min Max Unit | Test conditions Parameter Symbol Min Max Unit | W& 4
Simple 1IC SDA input rise time tsr — 1000 ns Figure 2.41 Simple 1IC SDAM N _EFHBTE] tsr — 1000 ns Figure 2.41
(Standard mode) (Standard mode) ”n N
SDA input fall time tsf — 300 ns SDAN T BEETE] tst — 300 ns
SDA input spike pulse removal time tsp 0 4 % ticoye ns SDAMINRIE RO 2 FRETE] tsp 0 4 X ticeye ns
Data input setup time tspas 250 — ns HIRWM AR ILETE tspas 250 — ns
Data input hold time tspAH 0 — ns BIRWMAREFETE tspAH 0 — ns
SCL, SDA capacitive load Cp! — 400 pF SCL, SDA capacitive load Cp! — 400 pF
Simple 1IC SDA input rise time tsr — 300 ns Figure 2.41 Simple 1IC SDAM N _EFHBTE] tsr — 300 ns Figure 2.41
(Fast mode) (Fast mode) " N
SDA input fall time tsf — 300 ns SDAIN T BEETE] ts — 300 ns
SDA input spike pulse removal time tsp 0 4 % ticoye ns SDAMINRIERK O 2 FRETE] tsp 0 4 X ticeye ns
Data input setup time tspas 100 — ns BB\ RILET 8 tspas 100 — ns
Data input hold time tsDAH 0 — ns S GEEIDNES SN tspaH 0 — ns
SCL, SDA capacitive load Cp! — 400 pF SCL, SDA capacitive load Cp! — 400 pF
Note:  tjceye: IIC internal reference clock (1ICe) cycle. i tliCcyc: ICAEIBEEHCO) A/, E1.CoRTA
Note 1. Cy, indicates the total capacity of the bus line. REBHSEEo
- - - -
A5< / \ / X | \ | AS< / \ / X | \ |
SDAn } SDAn 1
/ A /! i A /!

—>» —tsp

SCLn / i V SCLn / / i V
| |
s i """ B = T i e (R isrt i """ B Pt
| |
[« tspaH tsoas [<— tspaH tspas
Test conditions: Test conditions:
ViH=VCC x 0.7, ViL=VCC x 0.3 VIH=VCCx0.7, VIL=VCCx0.3
VoL=0.6V, lo. =6 mA VOL=0.6V, IOL=6mA
Note: n=0to9 F n=0E9F1.S. PHISIRIRUTHRA:
Note 1. S, P, and Sr indicate the following conditions:
S: Start condition S: FRAS&HP:
P: Stop condition =iE&H
Sr: Restart condition sr: ERENG
Figure 2.41  SCI simple IIC mode timing Figure 2.41  SCIEBICIER BT F
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2.3.10 SPI Timing 2.3.10 SPIRY 5
Table 2.28 SPI timing Table 2.28 SPIBY &
Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register. % TEPmMNPFSE 728 AV % O IR BhRE S i P IXF H IR sha o
Parameter Symbol Min Max Unit | Test conditions Parameter Symbol Min Max Unit | Mit& 4
SPI | RSPCK clock cycle Master tspeyc 2 4096 tpeyc | Figure 2.42 SPI | RSPCKEYH#EHA Master tsPeye 2 4096 tpeyc | Figure 2.42
Slave 4 4096 Slave 4 4096
RSPCK clock high Master tspPckwH (tspeyc — tspekr — tspekf) / | — ns BHSPCKHST%EF%J—H?]\(;'#J Master tsPCKWH (tspeyc — tspekr — tspeks) / | — ns
pulse width 2-3 RE 2_13
Slave 0.4 0.6 tspeyc Slave 0.4 0.6 tspeye
RSPCK clock low Master tspckwL (tSPcyc —tspckr — tspeks) ! | — ns RSE_‘CKET_T%EFTEEH??( Master tspckwL (tSPcyc — tspckr — tspeks) /| — ns
pulse width 2-3 HEE 2.3
Slave 0.4 0.6 tspeyc Slave 0.4 0.6 tspeyc
RSPCK clock rise and | Master tspckr tspekf | — 5 ns RSPCKEY$H EFHAIT | Master tspckr tspekf | — 5 ns
fall time P& B a]
Slave — 1 us Slave — 1 us
Data input setup time | Master tsu 4 — ns Figure 2.43 to Figure B LN RV ] Master tsu 4 — ns E243EFE248
2.48
Slave 5 — Slave 5 —
Data input hold time | Master thE 0 — ns B EEIDNES SN FE (PCLK [ty 0 — ns
(PCLKA AR HTLL IR
division ratio BEN12)
set to 1/2)
Master ty tpeye — F1F (PCLKA |ty tpeye —
(PCLKA DILLIRE
division ratio A12BA5M8Y
set to a value
other than
1/2)
Slave ty 20 — Slave ty 20 —
SSL setup time Master tL EAD N x tgpeyc - 101 N X tgpeyc + | NS SSLi& BBl Master tLEAD N x tgpeyc - 10" N xtgpeyc + | NS
100" 100"
Slave 4 % tpeyc — ns Slave 4 % tpeyc — ns
SSL hold time Master tLAG N x tgpgyc - 1072 N X tgpeyc + | NS SSLER¥FETIE] Master tLaG N x tgpyc - 1072 N X tgpyc+ [ NS
1002 1002
Slave 4 % tpeyc — ns Slave 4 % tpeyc — ns
Data output delay Master top1 — 6.3 ns HIBRHER Master top1 — 6.3 ns
top2 6.3 top2 6.3
Slave top — 20 Slave top — 20
Data output hold time | Master ton 0 — ns iR L RFATE] Master ton 0 — ns
Slave 0 — Slave 0 —
Successive Master tTp tspoyc + 2 X tpgye 8 % tgpeyc + 2 | NS ESARER Master tTp tspoyc + 2 X tpgyc 8 X tgpeyc + 2 | NS
transmission delay X tpgyc X tpeyc
Slave 4 X tpeye Slave 4 x tpyc
MOSI and MISO rise | Output tor, tof — 5 ns MOSIFIMISO_EF#1 | Output tor tof — 5 ns
and fall time TFEEE]
Input — 1 us Input — 1 us
SSL rise and fall time | Output tssir tssif — 5 ns SSL_EFF1 T A&l Output tssir tssLf — 5 ns
Input — 1 us Input — 1 us
Slave access time tsa — 25 ns Figure 2.47 and i 375 (5] B 18] tsa — 25 ns E2.47%
Figure 2.48 — —— Figure 2.48
Slave output release time tREL — 25 MATLE8 R BB 1] tREL — 25
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Note:
Note:

tpeyc: 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.

RA6M5 Datasheet
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Note:

tpeyc: PCLKA cycle.
AR MAEABTEMETINSIM, FIN_A. B, MRTAMRSIH. XWFSPzO, MESANBSFFERN

FFRIREN1ZISME . F2NHSSINDEFRIRE N1 2SR,

Y
Rinal

B93o E1.NEHSPCKD

tSPCKWH tspckr tspcks tsPCKWH tspckr tspckr
Vo
RSPCKn RSPCKN 3 "
master select Bt
output
tspckwL
> [« >
tsPCKWH tspckr tspckr tsPCKWH tspckr tspckr
ViH
RSPCKn RSPCKn MAIESE
slave select input WA
tsPckwL tsPckwL
I:
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=AorB Note: n=AorB
Figure 2.42  SPI clock timing Figure 2.42  SPIBY§#BIF
SPI tro SPI tro
SSLN0 to I 4 - - SSLNO to 1 £ - r
ssLn3 >( X sSLn3 >( X
output «~ £ ~ v\ output a £ ~ 1~
tLEAD tLac NEM tLeaD tLac > e
N ” tssir, tssit M ' tssir, tssLt
e, NV / T, NV /
output h —— output h e
RSPCKn ——33 ‘\_‘ RSPCKn —__\ /—\_‘
CPOL = 1 / \ CPOL =1 \ \
output —/ 5—/ output N 5—/
tsu tH tsu tH
MISOn ™\ MISOn
tlzn tlzf ey toH by top2 ter- t'zf toH ey tob2
0 3 55 ’ - 55 _
MOSI X msBouT §< DATA >§ LSB OUT >< IDLE ><MSB out MOSI X MsBouT DATA >§ LSB OUT >< IDLE ><MSB out
output 4 L « - output ¥ ‘ -
—N N
too1 tob1
Note: n=AorB Note: n=AorB
Figure 2.43  SPI timing for master when CPHA =0 Figure 243  CPHA=083 E#BISPIBYF
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SPI to SPI tro
SSLnO to A % X Xt SSLn0 to A 5 X X
X ) X X pi ) X X
output tLeap i tLa N> output tLeAD & tLac N
< > < > tssLr, tssLf < > < > tssLr, tssif
RSPCKn Z' Y \ N / RSPCKn Z' Y \ N /
CPOL=0 7 ~ CPOL=0 7 ~
output output
RSPCKn 5& Zl RSPCKn N Zé
CPOL =1 K 7 S / CPOL =1 K 7 S /
output output
tsu tHF tHF tsu tHF tHF
<> | ) <> Y N
A \ 5 3 — : ) 4 3 %
MISOn — MSB IN §—< DATA >—< LsBIN|| MSB IN MISOn — MSB IN §—< DATA >—< LsBIN|| ] MSB IN
input _Z' y £ v N input _Z' 7 (4 v N
tEr, tl:if ey ton ey too2 tEr. ttlf ey tor ey top2
MOSIn ~ 3 5 r MOSIn s ' 45 I
Z MSB OUT §< DATA >Z LSB OUT >< IDLE ><MSB ouT z MSB OUT 2< DATA >§ LSB OUT >< IDLE ><MSB ouT
output mN Y, < - output K Y, ,,,, -
[{—| [
tob1 too1
Note: n=AorB Note: n=AorB
Figure 2.44  SPI timing for master when CPHA = 0 and the bit rate is set to PCLKA/2 Figure 2.44  ZHCPHA=0BLLFE 8B HPCLKA2BT X8 FHISPIRF
SPI tro SPI tro
SSLn0 to % - - SSLn0 to S - \
SSLn3 X X SSLn3 X X
output £ v 1~ output (4 1K VN
tLEAD tLac NE~ tLEAD tLac N>
— tssir, tssif — tsstr, tssLt
RSPCKI / T / RSPCKi / 1 /
CPOL =n0 7 \-§ / CPOL =n0 7 S§ /
output output
RSPCKn \ i RSPCKn \ y—
cpoL K _/ \ \ CPOL = 1 \ / \ \
output s output N
tsu tH tsu tH
MISOn MISOn
toH tob2 tor, tof ton top2 tor, tor
MOSin ’ N MOSIn 5 |-
MSB OUT DATA LSB OUT Z IDLE MSB OUT MSB OUT DATA LSB OUT Z IDLE MSB OUT
output “ Imy output c mv
R 22
Note: n=AorB Note: n=AorB
Figure 2.45  SPI timing for master when CPHA =1 Figure 245 CPHA=1B3EHAISPIBIFE
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SPI

A

SSLn3

SSLnO to £5

output 1(¢

tLeaD

output

RSPCKn
CPOL =1
output

tsu tHF

)y

S, VTR N/
N

.

MISOn
input MSB IN 5'< DATA LSBIN |

MSB IN

[

output MSB OUT

MOSIn id

p
>< LSB OUT
y

><MSB ouT

Note: n=AorB

Figure 2.46  RSPI timing for master when CPHA = 1 and the bit rate is set to PCLKA/2

SSLn0 \
input L

I

A

tLEAD

A
A

tsa toH

<>
<

)y

RSPCKn 4 3

CPOL =0 V1 \_ﬁ \
input SR

RSPCKn —————\

CPOL =1 N _/—\_‘ /]
input —

I

output

o

p 3y
MISOn MSB OUT _§< DATA

£

)y

o AT

[(d

R
MOSin d MsBIN D DATA LSB IN
input ‘

N

Note: n=AorB

)y

—
L

MSB OUT

/_
{ MSBIN

RA6MS5 Datasheet 2. BN

SPI to
SSLn0 to 45 > -
SSLn3 X X
output £ VN VN

tLeAD tLac N

— i tsstr, tssir

RSPCKn
CPOL =0 4 \ 72 (
output -

— =

RSPCKn - N N 4

croL =" Y N/ N\ \_
p

tsu tHF tH
] < >
MiSOn 5
oot MSB IN &< DATA LSBIN [ { MsBIN
ton top2 tor, tof
5 “5>
MoSin MSB OUT DATA tssout [ IDLE MSB OUT
output (C 1K
)

Note: n=AorB

Figure 2.46  ZCPHA=1HIt4{FEIGEHPCLKA2BT, EHAIRSPIFIF

tro
SSLn0 \ ZL E
input » « 4 \
tLEAD tLac
RSPCKn o B
CPOL=0 Z N
input SR
RSPCKn —— |
CPOL = 1 N | /—\_‘ 9—/ \_
input —
tsa ton too trReEL
«—> >
\ 55 I NV
MISOn MSB OUT DATA LSB OUT X MSB IN MSB OUT
output A c N 1N
22 > <&
tsu tH tor, tof

MOSin 4 MSBIN D DATA LSBIN { msBIN
input \

Note: n=AorB

Figure 2.47  SPI timing for slave when CPHA =0
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tro
SSLn0 r 1
input ~ (4 7Z \
tLeap ” tLac
< >
RSPCKi / 3 / /
CPOL = 0 7 S< /
input
RSPCKn \ 2
CPOL =1 /] \ \
input \—7 s
tsa ton too trReL
1
MISOn LSB OUT 3
output (Last data) MSB OUT >§( B DATA I LSB OUT MSB OUT
R le—
tsu tH tor, tof
input
Note: n=AorB
Figure 2.48  SPI timing for slave when CPHA =1
2.3.11 QSPI Timing
Table 2.29 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 2.49
QSPCK clock high pulse | toswH tascyc * 0.4 — ns
width
QSPCK clock low pulse | toswi tascyc X 0.4 — ns
width
Data input setup time tsu 10 — ns Figure 2.50
Data input hold time ti 0 — ns
QSSL setup time tLEAD (N +0.5) % tagyc - 5" (N +0.5) x tqscyc * ns
100"
QSSL hold time tLac (N+0.5) x tgeeye - 52 | (N +0.5) X togeyc + ns
10072
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. Nis setto 0 or 1in SFMSHD.
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tro
SSLno \ r E
input Ik ” _Z \
tLeap i tLac
< >
RSPCK / 3 / /
chiL 2o 4 S( /
inpu
RSPCKn \ y—
CPOL =1 /] \ \
input \—7 N
tsa toH too trReL
. —|
e (Logt 953) MSB OUT >§( :: DATA I LSB OUT MSB OUT
R <_
tsu tH tor, tof
input
Note: n=AorB
Figure 2.48  CPHA=183 MAH1RYSPIBIF
2.3.11 QSPI Timing
Table 2.29 QSPI timing
%M. EPmMNPFSEH 17280V i% IR BN BE /1 il ik = IR Thia o
Parameter Symbol Min Max Unit 5= 14
QSPI QSPCKEY$#/E #A taseyc 2 48 tpeye Figure 2.49
QSPCKRY$h= Rk TE E taswH tascyc * 0.4 — ns
QSPCKETFRERKHTEE | toswe taseye * 0.4 — ns
IR NI tsu 10 — ns Figure 2.50
B¢ EEIDNES SN tiH 0 — ns
QSSLIZ & AT [E] tLEAD (N +0.5)  toscyc - 5" (N +0.5) x tgscye + ns
100"
QSSLER¥FAT[E] tLaG (N +0.5) X tgscyc - 572 (N +0.5) x tgseyc + ns
1002
HiEWEER top — 4 ns
B W R [a] toH -3.3 — ns
ELAFRIER to 1 16 tascyc
E: tPeyc: PCLKAEE‘\HO F1FESFMSL
DHINIEE A0 1, F2IESFMSHDHN
"ENOH .
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taswH

QSPCLK output

taswe

tQScyc

Figure 2.49  QSPI clock timing
_ to R
QssL ]
output [ 'Z | U
tLeap ” L tLac
QSPCLK \ / \
output
tsu tH
QI00-3
input MSB IN S—C)ATA
|y ton too
({4
Q1003 >< MSB OUT l§< DATA >§L LSB OUT >< IDLE
put ¥ I N

Figure 2.50 Transmit and receive timing
2.3.12 OSPI Timing
Table 2.30 OSPI timing (1 of 2)

(1) Conditions: High speed high drive output is selected in the port drive capability bit in the PmnPFS register for the following pins:

taswH taswL
QSPCLK output
I~ tQScyc =I
Figure 2.49  QSPIBY#hBYFF
_ to -
QssL m N
output « _Z_
tLeaD ” L tLac
QSPCLK \ / \
output
tsu tH
QI00-3
input MSB IN 9—<:)ATA
toH too
£5
OQJ?O'3 >< MSB OUT DATA >§ LSB OUT >< IDLE
put « -

Figure 2.50 ARixHiZWIIRF
2.3.12 OSPI Timing
Table 2.30  OSPIEIF(10f2)

(MW%&A: FEPmnPFSEF28BIG O IRENRE DI A LU 5B SE S IR st : OM_SCLK. OM_DQS.

OM_SCLK, OM_DQS, OM_SIO0-7.
(2) Conditions: Middle drive output is selected in the port drive capability bit in the PmnPFS register for the following pins: OM_CSO0,

PMNnPFSZ 7723 BYim I WX RDRE S AR 9 LA T 51 B2 R el 3k mh i . OM_CSO. OM_CS1o

OM_SIO0-7, (2)%f4: 1

OM_CS1.
Parameter Symbol Min Max Unit Test conditions
OM_SCLK | SPI foceyc — 50 MHz Figure 2.51
clock
frequency SOPI/DOPI | foceye — 100 MHz
OM_SCLK high pulse width | tocwh 0.475 0.525 toceye
OM_SCLK low pulse width | tocwi 0.475 0.525 toceye
OM_SCLK rise time tocr — 1.8 ns
OM_SCLK fall time toct — 1.8 ns
OM_CS SPI/SOPI tocLEAD 1.5 x toceyc — 10.4 2.5 x toceyc + 6.9 ns Figure 2.52, Figure
setup time (Minimum register settings) | (Maximum register settings) 2.53
DOPI tocLEAD 1.25 x tOCcyc -7.9 2.25 % tOCcyc +4.4 ns Figure 2.54
(Minimum register settings) | (Maximum register settings)

Parameter Symbol Min Max Unit MK &1
OM_SCLK SPI foceyc — 50 MHz Figure 2.51
ENEEETES

SOPI/DOPI | foceye — 100 MHz
OM_SCLK@E Rk A B E tocwh 0.475 0.525 toceye
OM_SCLKRBX A3 E tocw 0.475 0.525 toceye
OM_SCLK EF+5¢ia] tocr — 1.8 ns
OM_SCLK T F&BY 8] toct — 1.8 ns
Q_M_‘CSE SPI/SOPI tocLEAD 1.5 x toceyc — 10.4 2.5 x toceyc + 6.9 ns Figure 2.52, Figure
AZBYiE) (Minimum register settings) | (Maximum register settings) 2.53

DOPI tocLEAD 1.25 x tOCcyc -79 2.25 % toccyc +4.4 ns Figure 2.54

(Minimum register settings) | (Maximum register settings)
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Table 2.30

OSPI timing (2 of 2)

(1) Conditions: High speed high drive output is selected in the port drive capability bit in the PmnPFS register for the following pins:
OM_SCLK, OM_DQS, OM_SIO0-7.
(2) Conditions: Middle drive output is selected in the port drive capability bit in the PmnPFS register for the following pins: OM_CSO0,

RA6M5 Datasheet
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Table 2.30

(M&H: EPmNPFSEEF2sEORaEe AP AU T 5| BhEEFEES R R L : OM_SCLK. OM_DQS.

OSPIEtRF (2222)

PMNnPFSZ 1723 BYim L WX BDRE S R 9 LT 51 BEE R el 3k mh#dit . OM_CSO. OM_CSTo

OM_SIO0-7. (Q)%H: &

OM_CS1.
Parameter Symbol Min Max Unit Test conditions
OM_CS hold | SPI/SOPI tocLaG 1 % toceyc — 6.9 4.5 x toceye + 104 ns Figure 2.52, Figure
time (Minimum register settings) | (Maximum register settings) 2.53
DOPI read tocLAaG 3.25 x tOCcyc -4.4 4.25 x tOCcyc +79 ns Figure 2.54
(Minimum register settings) | (Maximum register settings)
DOPI write  |tocLaG 0.75 x toceyc — 4.4 4.25 x toceyc + 7.9 ns
(Minimum register settings) | (Maximum register settings)
Continuous transfer delay | tocTp 1 % toceyc — 1 8.5 x toceye + 1 ns Figure 2.52, Figure
time (Minimum register settings) | (Maximum register settings) 2.53, Figure 2.54
Data input SPI SCLK tsu 10.5 — ns Figure 2.52
setup time base point
Data input ty 0.5 — ns
hold time
Data input SOPI/DOPI | tsy -1.3 — ns Figure 2.53, Figure
setup time DQS base 2.54
e
Data input point ty 3.25 — ns
hold time
Skew of Clock to Data tckps — 20 ns
Strobe
Data output | SPI/SOPI top — 2.65 ns Figure 2.52, Figure
delay time 2.53
Data output ton -2.65 — ns
hold time
Data output | SOPI tBOFF 21 — ns Figure 2.53
buffer off
time
Data output | pOPI™ tob — 3.65 ns Figure 2.54, Figure
delay time 2.55
Data output ton 1.1 — ns
hold time
Data output | DOPI tBOFF 1.1 — ns Figure 2.54
buffer off
time
DQS refresh input setup tbass 20 — ns Figure 2.56
time
DQS refresh input hold tbasH 0.5 x tOCcyc — ns
time
Note:  toceyc indicates the OM_SCLK cycle.
Note 1. OM_SCLK frequency: 100 MHz
tocwh tocwl
OM_SCLK output
" tOCcyc ;I
Figure 2.51 Clock Timing
R01DS0366EJ0110 Rev.1.10 RENESAS Page 71 of 118

Mar 31, 2021

Parameter Symbol Min Max Unit Mt &1
OM_CSfR#¥ |SPUSOPI  |tociac 1 % togeye — 6.9 4.5 % toceye + 10.4 ns Figure 2.52, Figure
Bia) (Minimum register settings) | (Maximum register settings) 2.53
DOPIread |tocLaG 3.25 x toceyc — 4.4 4.25 xtoceyc + 7.9 ns Figure 2.54
(Minimum register settings) | (Maximum register settings)
DOPI write | tocLaG 0.75 x toceyc — 4.4 4.25 x toceyc + 7.9 ns
(Minimum register settings) | (Maximum register settings)
ESE R E tocTd 1 % toceye — 1 8.5 x tocgyc *+ 1 ns Figure 2.52, Figure
(Minimum register settings) | (Maximum register settings) 2.53, Figure 2.54
BB SPISCLKE | tsy 10.5 — ns Figure 2.52
b= va: 0| =
ESEELLIDAN ty 0.5 — ns
REFHTIE]
BRI SOPIDOPID | tsy -1.3 — ns Figure 2.53, Figure
EI7RY(E] QSE =1 2.54
7SS LIDAN ty 3.25 — ns
{REFET ]
NS EIENRE tckps — 20 ns
Strobe
YRR | SPISOPI ton — 2.65 ns Figure 2.52, Figure
JRBY 8] 2.53
iR R ton -2.65 — ns
SN
HiERItL4: | SOPI tBOFF 21 — ns Figure 2.53
XK HEY
i8]
BUEmHIE | poPM top — 3.65 ns Figure 2.54, Figure
JRBY 8] 2.55
HiERHER ton 1.1 — ns
NG
iRkt | DOPI tBOFF 1.1 — ns Figure 2.54
el =E Seil:v]
i8]
DQSHIFT i8I N\ 17 BY &) toass 20 — ns Figure 2.56
lONE = PNESSTNE toasH 0.5 x tOCcyc — ns
JE: tOCcycERINOM_SCLKAERA, F1.0M_SCL
K$fiZE: 100MHz
tocwh tocw
OM_SCLK output
" tOCcyc ;I
Figure 2.51 BI$hE3RF
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ki

toctp

OM_CS0 _/ I

OM_CSs1 toctEnn tocLac

OM_SCLK /S /S S/ 4 /
tooles|  ton

OM_s100 ————— //)( ) o ) r———

OM_SIO1 [ XX

OM_CS0 _/ I /
OM_Cs1
tocLeAD 4—>‘ tocLac
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OM_Cs1 3 % toceye OM_Cst 3 % toceye

oMsok — N/ /L oMsoKk — N\ /[
toass toasH toass toasH

OM_DQs OM_DQs {

OM_SIO7 to OM_SIO7 to

OM_SIO0 OM_SIO0

Figure 2.56  DQS Refresh input Timing (OctaRAM™ Read/Write) Figure 2.56 DQSRIFiRIABIF (OctaRAM iRE)
2.3.13 [IC Timing 2.3.13 [IC Timing
Table 2.31  IIC timing (1) (1 of 2) Table 2.31  IICEERE(1)(10f2)

(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, SDA2, SCL2.

(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.

(1)%FM: EPMNPFSHF2EMVI% O IR AE S AR J9 AT 5 I BDIEF s R st © SDAO_B. SCLO_B. SDA1_B. SCL1_B. SDA2. SCL2. (2)
UTSIMAZEIRE: SCLO_A. SDAO_A. SCL1_A. SDA1_A. )VFERABTEMEFINESL, i _ASt" B, RAMRSH. WFI
CiEO, NESARNBSUFERRED.

Test MR
Parameter Symbol Min Max Unit | conditions Parameter Symbol Min Max Unit
Inc SCL input cycle time tscL 6 (12) % tyceye + 1300 — ns Figure 2.57 Ic SCL¥I N B #A B (8] tscL 6 (12) % tyceye + 1300 — ns Figure 2.57
(Standard mode, - - - (Standard mode, P
SMBuS) SCL input high pulse width tscLH 3 (6) * tjiceyc + 300 — ns SMBus) SCLINE R HEEE tscLH 3 (6) x tyceyc + 300 — ns
ICFERFMPE =0 501 input low pulse width tscLL 3 (6) X tyceye + 300 — ns ICFER-FMPE =0 I's g N RB 5 tscLL 3 () X tiiceye + 300 — ns
SCL, SDA rise time tsr — 1000 ns SCL. SDA_LFtBY{g] tsr — 1000 ns
SCL, SDA fall time tsf — 300 ns SCL. SDATBERYE tsf — 300 ns
SCL, SDA input spike pulse tsp 0 1(4) X ticeyc | NS SCL. SDARIARIERKHE tsp 0 1(4) % ticeye | NS
removal time FRBE]
SDA input bus free time when tguF 3 (6) * tjicyc + 300 — ns %EEQQE?}J%EEETE’\JSDAE@)\,‘E\ tguF 3(6) x tyceyc + 300 — ns
wakeup function is disabled ££ 75 RIBY 8]
SDA input bus free time when tBUF 3(6) % ticeyc + 4 X tpgye + | — ns E%@EIJJQEE}EEH?TSDA%)\FS@E taUF 3(6) % ticeye + 4 X tpgyc + | — ns
wakeup function is enabled 300 == R B E] 300
START condition input hold time tsTAH tiiceyc + 300 — ns i%—’é)ﬁﬂﬁﬁilb‘ﬁéﬁifﬂ’\JSTART?'}t#Eﬁ)\ tsTAH tiiceyc + 300 e ns
when wakeup function is disabled TREFAT 8]
START condition input hold time tsTAH 1(5) * tuceyc + tpeyc + 300 | — ns Eﬁﬁuﬁgﬁ%lﬂﬁgﬂjE’JSTART%f¢5ﬁ tsTAH 1(5) * ticeye * tPeyc + 300 | — ns
when wakeup function is enabled NREFET(E]
Repeated START condition input | tstas 1000 — ns ESBmF MM NEIE tsTas 1000 — ns
setup time
STOP condition input setup time | tstos 1000 — ns STOPZ M NI IZ Y 8] tsTos 1000 — ns
Data input setup time tspas ticeye + 50 — ns RN ILAYE] tspas ticeye + 50 — ns
Data input hold time tSDAH 0 — ns f 6 DNES SN tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF SCL, SDA capacitive load Cp — 400 pF
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2. Electrical Characteristics

Table 2.31

IIC 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, SDA2, SCL2.
(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.

RA6M5 Datasheet

2. BRE%

Table 2.31 1ces

F(1)(20f2)

(&M EPMNPFSE 1288 M0IR O IRhAE I A LU 51 pER a3k shfEit : SDAO_B. SCLO_B. SDA1_B. SCL1_B. SDA2. SCL2, (2)
LUTFSIMAEEIRE: SCLO_A. SDAO_A. SCL1_A. SDA1_A., R)EBRIFEMEFTINEEL, f’_ A" B, "XRARRZH. FI
cEO, NESAENBESFENTRES.

Test it & 14

Parameter Symbol Min Max Unit | conditions Parameter Symbol Min Max Unit
Inc SCL input cycle time tscL 6 (12) * tyjceyc + 600 — ns Figure 2.57 Inc SCL% i /B BAB 8] tscL 6 (12) x tyiccyc + 600 — ns Figure 2.57
(Fast mode) (Fast mode) o

SCL input high pulse width tscLH 3 (6) x tIICcyc + 300 — ns SCLIINE B AT E tscLH 3(6) x tIICcyc + 300 — ns

SCL input low pulse width tscLL 3 (6) * ticeyc + 300 — ns SCLEINEBX A EEE tscLL 3 (6) x tyceyc + 300 — ns

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

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

SCL, SDA input spike pulse tsp 0 1(4) % ticeyc | Ns SCL. SDAMIARIERXHE tsp 0 1(4) % ticeye | NS

removal time FREYiE]

SDA input bus free time when tgUF 3 (6) * ticeyc + 300 — ns %EE&@%EENE’\JSDAE@)\E\ tguF 3(6) * ticeyc + 300 — ns

wakeup function is disabled £ =5 N BY 8]

SDA input bus free time when tguUF 3(6) X ticeyc + 4 X tpeyc + | — ns E%@EIJJﬁEEFﬁES‘SDAEﬁ)\,‘E\éi teuF 3(6) % ticoyc + 4 X tpeyc + | — ns

wakeup function is enabled 300 == R BY /E] 300

START condition input hold time tsTAH tiiceye + 300 — ns %ﬁﬁﬁﬂﬁﬁilﬂﬁ‘éﬂifﬁ’\JSTART%#iﬁ)\ tsTAH tiiceye + 300 — ns

when wakeup function is disabled RIFET 8]

START condition input hold time tsTAH 1(5) X ticeyc * tpeyc + 300 | — ns B IR ER TN BE BT AU START & 481 tsTAH 1(5) * ticeye * tpeye + 300 | — ns

when wakeup function is enabled NREFBTE]

Repeated START condition input | tsTas 300 — ns EEBEMEHRMNEILNE tsTas 300 — ns

setup time

STOP condition input setup time | tstos 300 — STOPZ 4 NI IZ Y 8] tstos 300 —

Data input setup time tspas ticeye + 50 — ns HBIBWN R ILETE] tspas ticeyc + 50 — ns

Data input hold time tSDAH 0 — ns BB N\ REFET 8] tspaH 0 — ns

SCL, SDA capacitive load Cp — 400 pF SCL, SDA capacitive load Cp — 400 pF

Note:  tjceye: IIC internal reference clock (IIC@) cycle, tpyc: PCLKB cycle. Note:  tlICcyc: ICHERSERHP(ICH)EHA, tPcyc: PCLKBREHA,
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:  HICMR3NF[1:01& B A110 B F 822 A BICFERNFEIZE R8T, ESHHNEEA,
Note:  Must use pins that have a letter appended to their name, for instance “_A”, “_B”, to indicate group membership. For the IIC AR WAERAEMEREFENSIM, Fli AL “ B, URFEARZSH. HFICED, NESANBSFFENIREBI . F1.

interface, the AC portion of the electrical characteristics is measured for each group. {X3Z#FSCLO_A. SDAO_A. SCL1_AFISDA1_A,

Note 1. Only supported for SCLO_A, SDAO_A, SCL1_A, and SDA1_A.
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2. Electrical Characteristics

Table 2.32

IIC timing (2)

Setting of the SCLO/1_A, SDA0/1_A pins is not required with the Port Drive Capability bit in the PmnPFS register.

RA6M5 Datasheet

2. BRE%

Parameter Symbol | Min Max Unit | Test conditions
lIc SCL input cycle time tscL 6 (12) * ticeye *+ — ns Figure 2.57
(Fast-mode+) 240
ICFER.FMPE =1
SCL input high pulse width tscLH 3 (6) % tyceye + 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 tsuF 3 (6) % tyceye + 120 | — ns
wakeup function is disabled
SDA input bus free time when tBuF 3(6) x tyceyc +4*x | — 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 | tsTaH 1(5) % ticeye + — ns
when wakeup function is enabled treyc + 120
Restart condition input setup time | tstas 120 — ns
Stop condition input setup time tsTos 120 — ns
Data input setup time tspas tiiceye + 30 — ns
Data input hold time tspAH 0 — ns
SCL, SDA capacitive load Cp — 550 pF
Note:  tjceyc: IIC internal reference clock (IIC) cycle, tpeyc: 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 2.32 IIC timing (2)
PmnPFSE 7728 PRV IR O IREHRESI U A FEIRESCLOT_A. SDAO1_A5IR,
Parameter Symbol | Min Max Unit | ALt &4
Inc NERTPNEEENE] tscL 6 (12) * tyceyc * — ns Figure 2.57
(Fast-mode+) 240
ICFER.FMPE = 1 —
SCLmAB AR E tscLH 3(6) x tiiceye + 120 |— ns
SCLANRRK A EEE tscLL 3 (6) x tyceye + 120 | — ns
SCL. SDA_LFBYia] tsr — 120 ns
SCL. SDATP£EYE] tsf 20 x (external 120 ns
pullup voltage/
5.5V)
SCL. SDAMINRIERKAHE tsp 0 1 (4) x tliCcyc ns
R &)
%ﬁﬁﬂﬁéﬁglﬂﬁ‘éﬁﬂ‘ﬂ’\JSDAiﬁ)\E& tBUF 3 (6) x tyceye + 120 | — ns
£ B8]
E%@EUJ‘E‘EE@WSDA@)\E&?& tBUF 3 (6) x tIICcyc +4 x — ns
TR BYE] tpeye + 120
ZAMERINEER BB RN | tsTaH ticeye + 120 — ns
{R¥FBY 8]
EﬁﬁUﬁEEFbQEEﬂ‘B’\JSTART%TfFKﬁ tsTAH 1(5) * ticeye + — ns
NIREEETE] tpoyc + 120
BERZMHRMNEILAE tstas 120 — ns
F AN EILRTE tstos 120 — ns
IR R ILETE tspas ticeye + 30 — ns
IR N RIFHT|E) tspaH 0 —_ ns
SCL, SDA capacitive load Cp — 550 pF
Note:  tliCcyc: HCHEBESZBHP(IICH)EHA, tPcyc: PCLKBEHA,

Note:
F1CORTRBEN

=y

=SB Eo

HICMR3NF[1:01&E R 1M b B FIE KRR A BICFERNFEIRE N8, ESHNEEH.
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2. Electrical Characteristics

RA6M5 Datasheet

2. BRE%

R
SDANn
Vi 7*

> tscLH

— [ tstan  [¢—> —> [«— tsTas
A f /
SCLn X
p1 s+ | | |\ T S+t
tst —>
[<— tspaH

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

< tsTos

p*1

il
SDANn
Vie 7*

A \

«—> tscLH
—>| [«— tsTAH [«—>| —>|

SCLn

P*1 8*1 Sr*1

tsr —>

<« tspaH

1S, PRISIERLUF &4
S: FIARAEP:
e v
sr EBEEME

Figure 2.57  |2C bus interface input/output timing
2.3.14 SSIE Timing
Table 2.33 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” , “_B” or “_C” to indicate group membership. For the SSIE

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

tsTas

—> «—tsp

tspas

<« tstos

p*1

Figure 2.57 RCEZEAWAELIE
2.3.14 SSIE Timing
Table 2.33 SSIE timing

(1)BIPmMnPFSHFas ROV QR SHEE N LA FE S Reh i, QERIEMEFTIHNSIM, Fl_A B'H_CRERARRS

o XFSSIERRO, NMESHNBIIFIERIRED .

Target specification
Parameter Symbol Min. Max. Unit Comments
SSIBCKO Cycle Master to 80 — ns Figure 2.58
Slave t) 80 — ns
High level/ low | Master theltLe 0.35 — to
level
Slave 0.35 — {
Rising time/ Master trc/tec — 0.15 to/t
falling time
Slave — 0.15 to/t
SSILRCKO/ Input set up Master tsr 12 — ns Figure 2.60,
SSIFS0, time Figure 2.61
SSITXDO, Slave 12 — ns
SSIRXDO, Input hold time | Master thr 8 — ns
SSIDATAO
Slave 15 — ns
Output delay Master tDTR -10 5 ns
time -
Slave 0 20 ns Figure 2.60,
Figure 2.61
Output delay | Slave toTRW — 20 ns Figure 2.62"1
time from
SSILRCKO/
SSIFSO0 change
GTIOC2A, Cycle tExcyc 20 — ns Figure 2.59
AUDIO_CLK
High level/ low level texL/tExH 0.4 0.6 tEXcye
R01DS0366EJ0110 Rev.1.10 RENESAS Page 76 of 118
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Parameter Symbol Min. Max. Unit Comments
SSIBCKO Cycle Master to 80 — ns Figure 2.58
Slave t 80 — ns
SERTHEFE | Master thc/tLe 0.35 — to
Slave 0.35 — {)
J:;‘I‘ET_TIE—'J—F Master trc/trc — 0.15 to/t
FEETIE]
Slave — 0.15 to/t
SSILRCKO/ MmNEIIEY Master tsr 12 — ns Figure 2.60,
SSIFSO, i8] Figure 2.61
SSITXDO, Slave 12 — ns
SSIRXDO, WANRIFETE | Master tHr 8 — ns
SSIDATAO
Slave 15 — ns
i R BY Master toTR -10 5 ns
]
Slave 0 20 ns Figure 2.60,
Figure 2.61
SSILRCKOB"J Slave tDTRW — 20 ns Figure 2.62"1
5 1 FER B
&l
SSIFSO0 change
GTIOC2A, Cycle tEXcyc 20 — ns Figure 2.59
AUDIO_CLK —
=BT RET text/texH 0.4 0.6 tExcye
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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.

RA6M5 Datasheet
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A1 FMELER, SSIEE—1MRE, BT %EE, MSSILRCKOSSIFSO3IMIENNGESBTEMRERIE, KREHIEZERLHFISSITXDOK

SSIDATAO5|Fil,

tLe

A

trc

the
SSIBCKO
_\

\lLV

to, ti

A

\ 4

Figure 2.58  SSIEBT s N4t B3 %

|A

tEchc

texL

A 4

GTIOC2A,

texH P
A
AUDIO_CLK x
(input) X

\ 4

W

1/2VCC

text

—>

texr

Figure 2.59  BIfpiaNBSE

SSIBCKO
(Input or Output)

R

SSILRCKO/SSIFSO (input),
SSIRXDO,
SSIDATAO (input)

SSILRCKO/SSIFSO0 (output),
SSITXDO,
SSIDATAO (output)

tHe trc trc
— —> —
_
SSIBCKO P tie | X
A\l o
P to, ti |
Figure 2.58  SSIE clock input/output timing
P tEchc N
teExH P texc -~
GTIOC2A, -+ e
AUDIO_CLK \ 1/2VCC
(input) AN -
texr texr
—> — —> —
Figure 2.59  Clock input timing
SSIBCKO [ \
(Input or Output) J |
SSILRCKO/SSIFSO (input),
SSIRXDO,
SSIDATAO (input)
tsr tHrR
SSILRCKO/SSIFSO0 (output), b
SSITXDO,
SSIDATAO (output) /]
A toTR i’
Figure 2.60  SSIE data transmit and receive timing when SSICR.BCKP =0
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2. Electrical Characteristics

SSIBCKO
(Input or Output)

SSILRCKO/SSIFSO (input),

SSIRXDO,
SSIDATAO (input)

SSILRCKO/SSIFSO0 (output),

SSITXDO,
SSIDATAO (output)

tsr

tHrR

totr
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SSIBCKO
(Input or Output)

SSIRXDO,
SSIDATAO (input)

SSITXDO,
SSIDATAO (output)

SSILRCKO/SSIFSO (input),

SSILRCKO/SSIFSO0 (output),

tHR

totr

h 4

Figure 2.61  SSIE data transmit and receive timing when SSICR.BCKP =1

SSILRCKO/SSIFSO (input) )§<

SSITXDO, X‘

SSIDATAO (output) |

< toTRW >

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.
Figure 2.62  SSIE data output delay after SSILRCKO0/SSIFS0 change
2.3.15 SD/MMC Host Interface Timing
Table 2.34 SD/MMC Host Interface signal timing

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

Clock duty ratio is 50%.

Parameter Symbol Min Max Unit Test conditions
SDCLK clock cycle Tspcyc 20 — ns Figure 2.63

SDCLK clock high pulse width TspwH 6.5 — ns

SDCLK clock low pulse width TspwL 6.5 — ns

SDCLK clock rise time TsoLH — 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

R01DS0366EJ0110 Rev.1.10 RENESAS Page 78 of 118
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Figure 2.61  SSICR.BCKP=1B3#YSSIEIR R ZFIZWRETF

SSILRCKO/SSIFSO0 (input) )§<

SSITXDO, X‘

SSIDATAO (output) k

D toTRw >

L SSICRAMIDEL=1. SDTA=0ZXDEL=1. SDTA=1. SWL[2:0]=DWL[2:0]8%, M%&IiX2ZHISSILR

CKOSSIFSOE B /S RIMSBAL i HH 3ER o
Figure 2.62  SSILRCKOSSIFSOSE 2 /5 HISSIESR B4 tH 3R
2.3.15  SDMMCENIZEOF
Table 2.34 SDMMCFHEOESHE
M fEPmnPFSETZ MR OIRENEE A P IEF S IR ahia Ho
B 5 25 b 950%.
Parameter Symbol Min Max Unit Mt &= 14
SDCLK  B$h/AHA Tspcyc 20 — ns Figure 2.63
SDCLK SRR TspwH 6.5 — ns
SDCLK B BK A R E TspwL 6.5 — ns
SDCLK By FBY 8] TsoLH — 3 ns
SDCLK BT PR 8] TsSDHL — 3 ns
SDCMDSDDAT HH $RHER TspobLy =7 4 ns
SDCMDSDDATINERIBIZ B Tspis 45 — ns
SDCMDSDDATHIN BB RIF TsSpIH 1.5 — ns
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Mar 31, 2021




RA6M5 Datasheet

2. Electrical Characteristics

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

T
SDHL— TspobLy(max) <
—

SDnCLK m
(output) TsoLH

TspobLY(min)
+“—

SDnCMD/SDnDATm
(output)

T

Tspis «—se—» TSDH

SDnCMD/SDnDATm

n=0,1,m=0to7

o) WA

Figure 2.63 SD/MMC Host Interface signal timing
2.3.16 ETHERC Timing

Table 235  ETHERC timing (1 of 2)

Conditions: ETHERC (RMII): Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register for the following pins:

ETO_MDC, ETO_MDIO.
For other pins, high drive output is selected in the Port Drive Capability bit in the PmnPFS register.
ETHERC (MIl): Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register.

RA6M5 Datasheet

2. BRE%

Note: WIEABMEMEFSRSIM, Hl A B, URFEARRZD. X¥FSDMMC
EHED, WEHBSHENIRBOHITIE,

Tspecye

TspwL TspwH

SDnCLK m
(output) TsoLH

n=0,1,m=0to7

TsoHLe, TspobLY(max) TspobLY(min)
— “—
SDnCMD/SDnDATmM ></
(output)
TspIs «—»— TsDH
SDnCMD/SDnDATm

i W

Figure 2.63 SDMMCEHUEAESHEF

2.3.16 ETHERC Timing

Table 2.35  ETHERCitBt (10f2)

%1% ETHERC(RMII): FEPmMNPFSE7Z2809i% O IRTIEE S A 9 LAF 51 EE R iE IR shigi -
ETO_MDC, ETO_MDIO.

STFEAMSIH, EPmnPFSE1Z83Mi IR EhaE Al ik & IR Ehia Ho

ETHERC(MID) : TEPmMnPFSZ 1728 AV is M IR BhRE i FhikFE P ia) IR shigi o

Parameter Symbol Min Max Unit Test conditions
ETHERC REF50CKO cycle time Tek 20 — ns Figure 2.64 to
(RMII) Figure 2.67

REF50CKO frequency, typical 50 MHz — — 50 + 100 ppm MHz

REF50CKO duty — 35 65 %

REF50CKO rise/fall time T ekr/ckf 0.5 3.5 ns

RMII_xxxx""! output delay Teo 25 12.0 ns

RMII_xxxx"2 setup time Tsu 3 — ns

RMII_xxxx"2 hold time Tha 1 — ns

RMII_xxxx'1, "2 rise/fall time T/ T¢ 0.5 4 ns

ETO_WOL output delay twoLd 1 23.5 ns Figure 2.68

R01DS0366EJ0110 Rev.1.10
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Parameter Symbol Min Max Unit | D&
ETHERC REF50CKOfEIRBY ] Tek 20 — ns E2.64F
(RMII) Figure 2.67
REF50CKO47iZ, HAY{ES50MHZ — — 50 + 100 ppm MHz
REF50CKO duty — 35 65 %
REF50CKO rise/fall time T ckr/ckf 0.5 3.5 ns
RMII_xxxx*1 5 th ZE:R Teo 25 12.0 ns
RMII_xxxx*2 % 17 B8] Tsu 3 — ns
RMIL_xxxx*2{R$F07 8] Thd 1 — ns
RMII_xxxx"1, "2 rise/fall time T T¢ 0.5 4 ns
ETO_WOLkHIER twoLd 1 235 ns Figure 2.68
R0O1DS0366EJ0110 Rev.1.10 RENESAS H797, H118]

Mar 31, 2021




RA6M5 Datasheet 2. Electrical Characteristics

Table 2.35 ETHERC timing (2 of 2)

Conditions: ETHERC (RMII): Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register for the following pins:
ETO_MDC, ETO_MDIO.

For other pins, high drive output is selected in the Port Drive Capability bit in the PmnPFS register.

ETHERC (MIl): Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register.

Parameter Symbol Min Max Unit Test conditions
ETHERC (MIl) | ETO_TX_CLK cycle time treye 40 — ns —
ETO_TX_EN output delay tTENd 1 20 ns Figure 2.69
ETO_ETXDO to ET_ETXD3 output delay | tutpg 1 20 ns
ETO_CRS setup time tcrss 10 — ns
ETO_CRS hold time tcrRsh 10 — ns
ETO_COL setup time tcoLs 10 — ns Figure 2.70
ETO_COL hold time tcoLh 10 — ns
ETO_RX_CLK cycle time tTReyc 40 — ns —
ETO_RX_DV setup time tRDVs 10 — ns Figure 2.71
ETO_RX_DV hold time trRovh 10 — ns
ETO_ERXDO to ET_ERXD3 setup time tMRDs 10 — ns
ETO_ERXDO to ET_ERXD3 hold time tMRDh 10 — ns
ETO_RX_ER setup time tRERs 10 — ns Figure 2.72
ETO_RX_ER hold time tresh 10 — ns
ETO_WOL output delay twoLd 1 235 ns Figure 2.73

RA6MS5 Datasheet 2. A

Table 2.35  ETHERCH%8](20f2)

%1% ETHERC(RMII): #EPmMNPFSEZ238i% O IREHEE S AP 9 LAF 5| BLEE A E IR shigi -
ETO_MDC, ETO_MDIO.

STFEMSIH, EPMnPFSEFesMin O IREEE SRS IRah i Ho

ETHERC(MID) : TEPmMnPFSZ 1728 Vs O IR sheE i Pk FE R ial IR shigi o

Parameter Symbol Min Max Unit | It&H

ETHERC (MIl) | ETO_TX_CLK/E A8t ] teye 40 — ns —
ETO_TX_EN#aiHi3ER tTENG 1 20 ns Figure 2.69
ETO_ETXDORIET_ETXD3%iIHIER tmTDa 1 20 ns
ETO_CRSERIIAYIa] terss 10 — ns
ETO_CRSfR¥FHYE] tcrsh 10 — ns
ETO_COLIEIBY[E] tcoLs 10 — ns Figure 2.70
ETO_COL{R#%AYg] tcoLn 10 — ns
ETO_RX_CLKJEHARYIE] tTReyc 40 — ns —
ETO_RX_DV#IIETE] trDVs 10 — ns Figure 2.71
ETO_RX_DV{F#8g] trovh 10 — ns
ETO_ERXDOZIET_ERXD32 AT (8] tMRDs 10 — ns
ETO_ERXDOZIET_ERXD3{R¥FE¢IE] tmMRDA 10 — ns
ETO_RX_ERJEILETIAE] tRERs 10 — ns Figure 2.72
ETO_RX_ER{F$58% ] tresh 10 — ns
ETO_WOLk HFER twoLd 1 235 ns Figure 2.73

Note:  The following pins must use pins that have a letter appended to their name, for instance “_A”, “_B”, to indicate group membership.
For the ETHERC (RMII) Host interface, the AC portion of the electrical characteristics is measured for each group. REF50CKO_A,
REF50CKO0_B, RMIIO_xxxx_A, RMII0_xxxx_B.

Note 1. RMII_TXD_EN, RMII_TXD1, RMII_TXDO.

Note 2. RMII_CRS_DV, RMII_RXD1, RMII_RXDO, RMII_RX_ER.

Tek

90%

REF50CKO  50%

10%

‘_

90%
RMI_xxxx""  50%
signal level
10%

Note 1. RMII_TXD_EN, RMII_TXD1, RMIl_TXDO, RMII_CRS_DV, RMII_RXD1, RMIl_RXDO, RMIl_RX_ER

Note: LAFSIMIMATERZFEMIMFEIRSIM, Hli0 A “_B, URTARZEM. IFETHERCRMIDENIEO, MEFHMNBSE
MR E Y. REFS0CKO_A
REF50CKO0_B, RMII0_xxxx_A, RMIIO_xxxx_B.

Note 1. RMII_TXD_EN, RMII_TXD1, RMII_TXDO.

Note 2. RMII_CRS_DV, RMII_RXD1, RMII_RXDO0, RMIl_RX_ER.

Figure 2.64 REF50CKO0 and RMIl signal timing

RO1DS0366EJ0110 Rev.1.10 RENESAS Page 80 of 118
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Tek

90%

REF50CKO  50%

10%

Tr

90%
. &
RMILxxxx! 50% S

10% J

Note 1. RMII_TXD_EN, RMII_TXD1, RMI|_TXDO, RMIl_CRS_DV, RMII_RXD1, RMIl_RXDO, RMIl_RX_ER

Figure 2.64 REFS0CKOFIRMII{ESEF
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MIl transmission timing in normal operation

Figure 2.69
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Figure 2.70 MIl transmission timing when a conflict occurs
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ETO_RX_DV / SS / S \
ETO_ERXDI[3:0] >< Preari\EX SFD X DATA X0 gl ><
. v =< <« [RERh
ETO_RX_ER (( _EQ ((
I )
Figure 2.72  MIl reception timing when an error occurs

ETO_RX_CLK

—b

twoLd

ETO_WOL

X

comor ] -
ETO_ERXD[3.0] X Prea’i'.’EX sro }_oam o S, X
[ Fy gg

Figure 2.72  R4EHIREIMIMINEIRETF

Figure 2.73  WOL output timing for Mil

24 USB Characteristics

ETO_RX_CLK

twoLd

2.4.1 USBFS Timing
Table 2.36 USBFS low-speed characteristics for host only (USB_DP and USB_DM pin characteristics)
Conditions: VCC = AVCCO0 = VCC_USB = VBATT = 3.0 to 3.6V, 2.7 < VREFHO/VREFH < AVCCO0, USBCLK = 48 MHz
Parameter Symbol Min Typ Max Unit Test conditions
Input Input high voltage ViH 2.0 — — \% —
characteristics
Input low voltage VL — — 0.8 \% —
Differential input sensitivity Vpi 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 \% loq =—-200 pA
characteristics
Output low voltage VoL 0.0 — 0.3 \Y loL=2mA
Cross-over voltage VcRrs 1.3 — 2.0 \ Figure 2.74
Rise time LR 75 — 300 ns
Fall time tLE 75 — 300 ns
Rise/fall time ratio tR/tLF 80 — 125 % LR/ tLF
Pull-up and USB_DP and USB_DM pull-down Rpd 1425 |— 24.80 | kQ —
pull-down resistance in host controller mode
characteristics
R01DS0366EJ0110 Rev.1.10 RENESAS Page 83 of 118
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ETO_WOL
Figure 2.73  MIIFIWOLSE BT F
24 USB#51%
2.4.1 USBFS Timing
Table 2.36 NEMAIUSBFSIEESFE (USB_DPFIUSB_DMS3|iil451%)
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 |Wi&4
LN S 2 BAEE Vi 2.0 — — \Y, —
BWAREE \/1 — — 0.8 Y —
ENBARHE Vbl 0.2 — — v | USB_DP - USB_DM |
ENHIETEE Vew 0.8 — 25 v —
efeL S HWHEE Vou 2.8 — 3.6 v lon = =200 pA
RMEEE VoL 0.0 — 0.3 v HKOL=2ER
Cross-over voltage VcRrs 1.3 — 2.0 \% Figure 2.74
Lt LR 75 — 300 ns
(&SN t|_[: 75 —_— 300 ns
LA TREETEILL tr/tLF 80 — 125 % R/ tLF
LRIATHAE | ENIEHIZSET TRIUSB_DPFIUS Rpd 1425 |— 24.80 |[kQ —
i3 B_DMTHiIFE[H
RO1DS0366EJ0110 Rev.1.10 RENESAS #8301, #1187
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Figure 2.74 USB_DP and USB_DM output timing in low-speed mode
Observation
USB_DP / point
[—wW\
- 1
T 200 pF to 36V
270 % 600 pF :
1.5 KQ
USB_DM
NN +
J_ 200 pF to
% 600 pF
Figure 2.75  Test circuit in low-speed mode
Table 2.37 USBFS full-speed characteristics (USB_DP and USB_DM pin characteristics)

Conditions: VCC = AVCCO0 = VCC_USB = VBATT = 3.0 t0 3.6 V, 2.7 < VREFHO/VREFH < AVCCO, USBCLK = 48 MHz

Parameter Symbol Min Typ Max Unit Test conditions
Input Input high voltage Vi 2.0 — — \% —
characteristics

Input low voltage ViL — — 0.8 \ —

Differential input sensitivity Vp) 0.2 — — \'% | USB_DP - USB_DM |

Differential common-mode range Vem 0.8 — 2.5 \% —
Output Output high voltage VoH 2.8 — 3.6 \Y loq = —200 pA
characteristics

Output low voltage VoL 0.0 — 0.3 \ loL=2mA

Cross-over voltage VcRrs 1.3 — 2.0 \% Figure 2.76

Rise time LR 4 — 20 ns

Fall time tLe 4 — 20 ns

Rise/fall time ratio R/ LF 90 — 11111 | % ter/ trE

Output resistance ZpRv 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
pull-down mode X .
characteristics 1425 |— 3.090 |kQ Durlng_ transmission and

reception
USB_DP and USB_DM pull-down Rpd 1425 |— 24.80 |kQ —
resistance in host controller mode

Figure 2.74 {Ri#iEx{ THIUSB_DPFIUSB_DMAiiFtF
NER =
USB_DP %
CH—wWA J_
T 200 pF to
270 ;’7 600 pF 3.6V
1.5 KQ
USB_DM l
AMN—
i 200 pF to
;’7 600 pF

Figure 2.75 {REEX TAYNIX B

Table 2.37  USBFS£i®E}3tt (USB_DPFIUSB_DM3|RiI4F1E)

Conditions: VCC = AVCCO = VCC_USB = VBATT = 3.0 to 3.6 V, 2.7 < VREFHO/VREFH < AVCCO0, USBCLK = 48 MHz
Parameter Symbol Min Typ Max |Unit |Wif&4
BNRM BABE ViH 2.0 — — v —

BWNEBE Vi — — 0.8 v —
EDRANRBE Vpi 0.2 — — v | USB_DP - USB_DM |
ENHIEEE Ve 0.8 — 25 Y —
BN RYBEE VoH 2.8 — 3.6 v lon = —200 pA
WHESBE VoL 0.0 — 0.3 Y, HOL=2E%
Cross-over voltage VcRs 1.3 — 2.0 \% Figure 2.76
EFETIE] LR 4 — 20 ns
FAZ=hdia] t|_|: 4 — 20 ns
LA TR tr/tF 90 — M1 | % ter/ trr
i EapE ZpRY 28 — 44 Q USBFS: Rs = 27 Q included
gﬁuﬁﬁ’% EEHIZER DM LRI Rou 0.900 |— 1575 |kQ SRR HR A
1425 |— 3.090 |kQ TEREM AR
EMEHISE L TAIUSB_DPHIUS Rpd 1425 |— 24.80 |kQ —

R01DS0366EJ0110 Rev.1.10
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USB_DP,
USB_DM

90%

VcRs . <

10%

tFrR

Figure 2.76 USB_DP and USB_DM output timing in full-speed mode
Observation
USB_DP / point
T 50 pF
270 %
USB_DM l
% 50 pF
Figure 2.77  Test circuit in full-speed mode
Table 2.38 USBFS characteristics (USB_DP and USB_DM pin characteristics)

Conditions: VCC = AVCCO0 = VCC_USB = VBATT = 3.0 t0 3.6 V, 2.7 < VREFHO/VREFH < AVCCO0, USBCLK = 48 MHz

Parameter Symbol Min Typ Max Unit Test conditions
Battery Charging | D+ sink current IpP_sINK 25 — 175 HA —
Specification
D- sink current IpM_SINK 25 — 175 HA —
DCD source current Ipp_src 7 — 13 uA —
Data detection voltage VDAT_REF 0.25 — 0.4 —
D+ source voltage Vpp_src 0.5 — 0.7 QOutout current = 250 pA
D- source voltage Vbm_SRc 0.5 — 0.7 Vv Outout current = 250 pA
242 USBHS Timing
Table 2.39 USBHS low-speed characteristics for host only (USB_DP and USB_DM pin characteristics) (1 of 2)

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

RA6M5 Datasheet

2\

B

USB_DP,
USB_DM

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 — 25 \ —

R01DS0366EJ0110 Rev.1.10 RENESANAS Page 85 of 118
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Figure 2.76 2£i#iEx{ THUSB_DPFIUSB_DMAiiftF
pUE-I5
USB_DP J/
T 50 pF
270 %
USB_DM l
% 50 pF
Figure 2.77 £FEXToUNi{BER
Table 2.38  USBFS#¥#1% (USB_DPFIUSB_DM3|il4¥1%)
Conditions: VCC = AVCC0 = VCC_USB = VBATT =3.0to 3.6 V, 2.7 < VREFHO/VREFH < AVCCO0, USBCLK =48 MHz
Parameter Symbol Min Typ Max Unit MR
== iprt=) D+EBR IDP_SINK 25 — 175 uA —
Specification
D- sink current IpM_SINK 25 — 175 A —
DCDIREB R IDP_SRC 7 — 13 UA —
BB B E VDAT REF 0.25 — 0.4 —
D+REBE Vbp_src 0.5 — 0.7 Outout current = 250 pA
D- source voltage VbM_src 0.5 — 0.7 Outout current = 250 pA
24.2 USBHS Timing
Table 2.39  {EAFENBIUSBHSIEEFHE (USB_DPFIUSB_DMSIRMFE)  (10f2)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 20/24 MHz
Parameter Symbol Min Typ Max |Unit |Wif&4
LN Sk WASE ViH 2.0 — — —
WANEBE ViL — — 0.8 \Y, —
ENBARHE Vo 0.2 — — Y, | USB_DP - USB_DM |
ENHETBE Vewm 0.8 — 25 Y, —
R01DS0366EJ0110 Rev.1.10 RENESAS B850, #1187
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Table 2.39 USBHS low-speed characteristics for host only (USB_DP and USB_DM pin characteristics) (2 of 2)

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

Parameter Symbol Min Typ Max Unit Test conditions
Output Output high voltage VoH 2.8 — 3.6 \% loq =—200 pA
characteristics
Output low voltage VoL 0.0 — 0.3 \% loL=2mA
Cross-over voltage VcRrs 1.3 — 2.0 \ Figure 2.78
Rise time LR 75 — 300 ns
Fall time tLF 75 — 300 ns
Rise/fall time ratio tr/tLE 80 — 125 % R/ L
Pull-up and USB_DP and USB_DM pull-down Rpd 1425 |— 24.80 | kQ —
pull-down resistance in host controller mode
characteristics

USB_DP, Vcrs .. < ....................... 0% ¥ ...

Figure 2.78 USB_DP and USB_DM output timing in low-speed mode

Observation
USB_DP / point

(—wW\ J_
T 200 pF to

270 % 600 pF

USB_DM l

AAY t
J_ 200 pF to

% 600 pF

3.6V
1.5 KQ

RA6M5 Datasheet
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Table 2.39 NEMBIUSBHSIEEFFE (USB_DPFIUSB_DMS|4F1E) (20f2)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 20/24 MHz

Parameter Symbol Min Typ Max Unit
A B EE VoH 238 — 3.6 v lon = =200 pA
B EEE VoL 0.0 — 0.3 \%
Cross-over voltage VcRs 1.3 — 2.0 \%
LEFBY(E] tr 75 — 300 ns
VESIE! tLr 75 — 300 ns
EF TR EL R/t 80 — 125 %
ERATHR | EAESISE R FHUSB_DPAIUS Rpd 14.25 |— 24.80 [kQ
% B_DM T8

Figure 2.78 {R#F#EX THIUSB_DPFIUSB_DMEitH B3 F

WER
USB_DP

¥
{1 N
- T J— 200 pF to

Figure 2.79  Test circuit in low-speed mode

Table 2.40 USBHS full-speed characteristics (USB_DP and USB_DM pin characteristics) (1 of 2)

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

Parameter Symbol Min Typ Max Unit Test conditions

Input Input high voltage ViH 2.0 — — \Y —

characteristics
Input low voltage ViL — — 0.8 \% —
Differential input sensitivity Vp) 0.2 — — \% | USB_DP - USB_DM |
Differential common-mode range Vem 0.8 — 25 \ —

R01DS0366EJ0110 Rev.1.10 .QENESAS Page 86 of 118
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270 ;’7 600 pF 3.6V
1.5 KQ
USB_DM l
A% 4
J_ 200 pF to
;’7 600 pF
Figure 2.79  {EEEX TAYMLeBRE
Table 2.40  USBHS2i#4¥1% (USB_DPFIUSB_DM5|M4¥1E) (10f2)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 20/24 MHz
Parameter Symbol Min Typ Max Unit
BN RASE ViH 2.0 — — Y
BNREBE Vi — — 0.8 v
ENWMARSE Vo 0.2 — — Y | USB_DP - USB_DM |
ENHIEEE Vewm 0.8 — 25 Y
R0O1DS0366EJ0110 Rev.1.10 -IENESAS 58671, #118M
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Table 2.40 USBHS full-speed characteristics (USB_DP and USB_DM pin characteristics) (2 of 2)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 20/24 MHz

RA6M5 Datasheet

2\

B

Table 2.40 USBHS£i#4¥1% (USB_DPFIUSB_DMS3|iI4¥1E) (20f2)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 20/24 MHz

Parameter Symbol Min Typ Max Unit Test conditions
Output Output high voltage VoH 2.8 — 3.6 \% loq =—200 pA
characteristics
Output low voltage VoL 0.0 — 0.3 \% loL=2mA
Cross-over voltage VcRrs 1.3 — 2.0 V Figure 2.80
Rise time LR 4 — 20 ns
Fall time tLE 4 — 20 ns
Rise/fall time ratio tr/tLE 90 — 111.11 | % trr/ tFE
Output resistance ZpRrv 40.5 — 49.5 Q Rs Not used
(PHYSET.REPSEL[1:0] =
01b
and PHYSET. HSEB = 0)
Pull-up and DM pull-up resistance in device controller | Rpy 0.900 |— 1.575 |kQ During idle state
pull-down mode - .
characteristics 1425 |— 3.090 | kQ Durmg transmission and
reception
USB_DP and USB_DM pull-down Rpd 1425 |— 2480 |kQ —
resistance in host controller mode

Parameter Symbol Min Typ Max Unit
et S M EE VoH 238 — 3.6 v loy = —200 pA
HHEBE VoL 0.0 — 0.3 \% HOL=2E%R
Cross-over voltage VcRrs 1.3 — 2.0 \Y Figure 2.80
LEFBY(E] tr 4 — 20 ns
ThZERta) tLe 4 — 20 ns
LA TR AL R/t 90 — MM | %
WA ZpRv 405 |— 495 |0 Rs#f#FA (PHYSETREPSE
L[1:0]=01bFIPHYSET.HSE
FHAMTHY | REEHSEXTHDMLIIEE Rpu 0.900 |— 1.575 | kQ SHAiE)
"& 1425 |—  |3000 |kQ |mEREAEESEE
EHIRHI B ER THIUSB_DPAIUS Rpd 14.25 |— 24.80 |kQ
B_DMTHIFEFH

USB_DP, Vers .. < ....................... 0% N . ...

Figure 2.80 USB_DP and USB_DM output timing in full-speed mode

Observation
int
USB_DP / poin

T 50 pF
270 %

USB_DM l

50 pF

.

Figure 2.80 £#F#EX THIUSB_DPHIUSB_DMEitH Bt F

Figure 2.81  Test circuit in full-speed mode

Table 2.41 USB High Speed Characteristics (USB_DP and USB_DM Pin Characteristics) (1 of 2)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 12/20/24 MHz

Figure 2.81 2FEX TAHYNIXBIE

Table 2.41 USBEE4ifE (USB_DPFIUSB_DM3|fil4F1t)

USB_DP

USB_DM

27 Q

.

AN

MER

% 50 pF

50 pF

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

(10f2)

Item Symbol Min Typ Max Unit Test conditions
Input Squelch detect sensitivity VHSSQ 100 — 150 mV Figure 2.82
characteristics - o ;
Disconnect detect sensitivity VHSDSC | 525 — 625 mV Figure 2.83
Common mode voltage VHSCM -50 — 500 mV —
R01DS0366EJ0110 Rev.1.10 RENESAS Page 87 of 118
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Item Symbol Min Typ Max Unit
LIPS ERIRIO M R HE VHSSQ 100 — 150 mV Figure 2.82
WA R BUE VHSDSC |[525 — 625 mV Figure 2.83
HIEBE VHSCM -50 — 500 mV
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Table 2.41 USB High Speed Characteristics (USB_DP and USB_DM Pin Characteristics) (2 of 2)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 12/20/24 MHz

Item Symbol Min Typ Max Unit Test conditions
Output Idle state VHSOI -10 — 10 mV —
characteristics -

Output high level voltage VHSOH 360 — 440 mV —

Output low level voltage VHSOL -10 — 10 mV —

Chirp J output voltage (difference) VCHIRPJ |700 — 1100 |mV —

Chirp K output voltage (difference) VCHIRPK |[-900 — -500 mV —
AC Rise time tHSR 500 — — ps —
characteristics - -

Fall time tHSF 500 — — ps Figure 2.84

Output resistance ZHSDRV | 40.5 — 49.5 Q —

Figure 2.82 USB_DP and USB_DM squelch detect sensitivity (high-speed)

Figure 2.83 USB_DP and USB_DM disconnect detect sensitivity (high-speed)

90%
USB_DP, USB_DM iov

—)|

tHsrR

RA6MS5 Datasheet 2. A

Table 2.41 USBEiE45E (USB_DPFNUSB_DM3IRMFE) (222)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 12/20/24 MHz

Item Symbol Min Typ Max |Unit |Wif&4
Lk S TR VHSOI -10 — 10 mV —
WS BRTBE VHSOH [360 |— 40 |mv | —
MR ERTBE VHSOL -10 — 10 mv | —
TERUREEBEE (EE) VCHIRPJ [700 |— 1100 |mV | —
MK EE (Z) VCHIRPK [-900 |— 500 [mv o |—
A EFETIE] tHSR 500 — — ps —
ThEntiE) tHSF 500 — — ps Figure 2.84
A ERRR ZHSDRV [405 |— 495 |Q —

Figure 2.82 USB_DPFIUSB_DM&ERIZIETNRHE (FiF)

USB_DP, USB_DM

Figure 2.83 USB_DPHIUSB_DMEFFFIEIIREE (FiF)

USB_DP, USB_DM

Figure 2.84 USB_DP and USB_DM output timing (high-speed)

Observation
USB_DP point
- Y
45Q
USB_DM
5;5 Q
Figure 2.85 Test circuit (high-speed)
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Figure 2.84 USB_DPHIUSB_DMiFiEIF (i)

P
USB_DP
n >
45 Q
USB_DM
7%7450
Figure 2.85 Mt (F&)
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Table 2.42 USBHS high-speed characteristics (USB_DP and USB_DM pin characteristics)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 12/20/24 MHz

RA6MS5 Datasheet 2. A

Table 2.42  USBHSEi#E4FtE (USB_DPFIUSB_DM3|il4F1E)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 12/20/24 MHz

Parameter Symbol Min Typ Max Unit Test conditions
Battery Charging | D+ sink current IpP_sINK 25 — 175 uA —
Specification
D- sink current IbM_sINK 25 — 175 MA —
DCD source current Ipp_src 7 — 13 MA —
Data detection voltage VDAT_REF 0.25 — 0.4 \% —
D+ source voltage Vpp_src 0.5 — 0.7 Qutout current = 250 pA
D- source voltage VbMm_src 0.5 — 0.7 \% Qutout current = 250 pA

Parameter Symbol Min Typ Max Unit M &= 14
=R b= D+ERBR IDP_SINK 25 — 175 uA —
Specification
D- sink current IpM_sINK 25 — 175 uA —
DCDIREBTR IDP_SRC 7 — 13 HA —
SRIG N E VDAT REF 025 |— 0.4 v —
D+IREBE Vbp_src 0.5 — 0.7 Outout current = 250 pA
D- source voltage Vbm_sRc 0.5 — 0.7 \ Outout current = 250 pA

25 ADC12 Characteristics

Table 2.43 A/D conversion characteristics for unit 0
Conditions: PCLKC =1 to 50 MHz

2.5 ADC12 Characteristics

Table 2.43  HITORIADFFIRIFIE
Conditions: PCLKC =1 to 50 MHz

Parameter Min Typ SRR | WAEH
Frequency 1 — |50 |MHz|—
DI DNERS — — |30 |pF |—
2HIRE — +05|— |LSB |—
Resolution — — 12 |Bits | —
SEESREBE (AN0O0OO i Y [a]«1 AFNESRER 0.52 (0.26)2|— |— |uWs |TEI3MIHTT
ZEANO0O05) (operation at PCLKC = Max.=1kQ i
50 MHz)
Max. =400 Q 0.40 (0.14)2|— |— |us E7MIRETREVC
C=AVCC0=3.0F36
V3.0VsVREFHO=AV
CCo
RBIRE — +1.0|+25|LSB | —
Full-scale error — +1.0|+25|LSB | —
#oXTFEE — +2.0|+45|LSB | —
DNL# T IELL I IRE — +0.5|%1.5|LSB | —
INLRRS IR MIRE — +1.0|+25|LSB | —
EEEEREE (ANOO6EA B4 B [B] 1 AVRIE S IRET 0.92 (0.66)2|— |— |uWs |TE33MIHTT
NO10. ANO12. ANO13) (Operation at PCLKC = Max.=1kQ i
50 MHz)
RBIRE — +1.0(+25|LSB | —
Full-scale error — +1.0(+25|LSB |—
Ho X K5 E — +2.0|+4.5|LSB | —
DNLIS D IELLHIRE — +0.5[+1.5|LSB |—
INLRRSEA MR E — +1.0|+2.5|LSB |—

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|— |— |mMs |Samplingin 13
channels (operation at PCLKC = | source impedance states
(ANOOO to ANO05) 50 MHz) Max. = 1 kQ
Max. = 400 Q 0.40 (0.14)2|— |— |us |Samplingin 7 states
VCC = AVCCO = 3.0
to3.6V
3.0V < VREFHO <
AVCCO
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 | —
High-precision normal-speed Conversion time™! Permissible signal 0.92(0.66)2|— |— |Ms |Samplingin 33
channels (Operation at PCLKC = | source impedance states
(ANOO6 to ANO10, ANO12, 50 MHz) Max. = 1 kQ
ANO013)
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|+25|LSB | —

Note:  These specification values apply when there is no access to the external bus during A/D conversion. If access occurs during A/D
conversion, values might not fall within the indicated ranges.
The use of pins ANOOO to ANO10, AN012, AN013 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 ANOO2
e AN101 and ANOOO or ANOO1 or ANOO2 or ANOO3
e AN102 and ANOOO or ANOO1 or ANOO2 or ANOO3 or AN004
Note 1. The conversion time includes the sampling and comparison times. The number of sampling states is indicated for the test
conditions.

R01DS0366EJ0110 Rev.1.10
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Note: XLEHEEIER FEADFMEREITAIFIRINR S LRSS, MRFEADRMBME L EIHE, NWETEFEEECERN. €A12MIA
DE%iERRY, RAVEEASIMANOOOZEANOTO. ANOT2. ANOT3IEA¥FHILt.,

XEEAFEERTFAVCCO. AVSSO. VREFHO. VREFH. VREFLO. VREFLFI12{IAD4%i#2sts N\ BERER,
Note:  HEEHERuNitOMunit18Y, PRT RXEIHEEIS, FERMEFUTEMBANAS., NRIEFR, EREREEEEEN. @
AN100F1ANOOOZXANOO13ANOO2
o AN1T01FIANOOOZXANOOT1ZLANOO2ELANOO3

e ANT02F1ANOOOZKANOO13XANOO25ZANOO3ZLANOO4
JE1 R IRET (8] B IR R AF BRI AN LL AR BT (8], EHRTMNIR KRB R IR SN E,
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2. Electrical Characteristics

Note 2. Values in parentheses indicate the sampling time.

RA6M5 Datasheet
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E2: HESRBVHMERTRIFRE,

Table 2.44 A/D conversion characteristics for unit 1
Conditions: PCLKC = 1 to 50 MHz
Parameter Min Typ | Max | Unit | Test conditions
Frequency 1 — |50 |[MHz|—
Analog input capacitance — — |30 |pF |—
Quantization error — +0.5|— |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|— |— |us |Samplingin 7 states
VCC = AVCCO0 = 3.0
to 3.6V
3.0 V<VREFH =<
AVCCO
Offset error — +1.0(+2.5|LSB |—
Full-scale error — +1.0|+25|LSB |—
Absolute accuracy — +2.0|+4.5|LSB |—
DNL differential nonlinearity error — +0.5(+1.5|LSB |—
INL integral nonlinearity error — +1.0(+2.5|LSB |—
Normal-precision normal- Conversion time™? Permissible signal 0.92 (0.66)2|— |— |us Sampling in 33
speed channels (Operation at PCLKC = | source impedance states
(AN116 to AN128) 50 MHz) Max. = 1 kQ
Offset error — +1.0|+55|LSB |—
Full-scale error — +1.0(+5.5|LSB |—
Absolute accuracy — +2.0(+7.5|LSB |—
DNL differential nonlinearity error — +0.5(+4.5|LSB |—
INL integral nonlinearity error — +1.0|+55|LSB |—
Note:  These specification values apply when there is no access to the external bus during A/D conversion. If access occurs during A/D

conversion, values might not fall within the indicated ranges.
The use of pins AN100 to AN102 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 ANO03
e AN102 and ANOOO or ANOO1 or ANOO2 or ANOO3 or AN004
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.

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

Table 2.45 A/D conversion characteristics for interleaving (1 of 2)
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 |—

R01DS0366EJ0110 Rev.1.10
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Table 2.44 ST 1RIADFEIRIFE
Conditions: PCLKC = 1 to 50 MHz
Parameter Min Typ | RARER | IREHF
Frequency 1 — |50 |MHz|—
EINBNBE — — |30 |[pF |—
EHIRE — +0.5|— LSB | —
Resolution — — 12 |Bits |—
ERESREE (AN100 i A a]+1 AFRESIERET 0.52 (0.26)2|— |— |us |TE13TMINHELT
EAN102) (Operation at PCLKC = | Max=1kQ HhiF
50 MHz)
Max. = 400 Q 0.40 (0.14)2|— |— |us |FE7HRETREVC
C=AVCC0=3.0E36
V3.0V=sVREFH=AVC
Cco
RIBIRE — +1.0|+2.5|LSB |—
Full-scale error — +1.0(+25|LSB |—
HEITHEE — +2.0(+4.5|LSB |—
DNLI S IEL IR E — +0.5|+1.5|LSB |—
INLFR D I iR E — +1.0|+2.5|LSB |—
EERELEEREBEE ( i A a]+1 AFRESIERET 0.92(0.66)2|— |— |Ws |[TE33MIMEHIT
ANT16ZEAN128) (Operation at PCLKC = | Max=1kQ HhiF
50 MHz)
REIRE — +1.0(+5.5|LSB |—
Full-scale error — +1.0|+5.5|LSB |—
LEITHEE — +2.0|+7.5|LSB |—
DNLIS D IELMIRE — +0.5|+4.5|LSB | —
INLRR D IR MIRE — +1.0|(+5.5|LSB |—
Note: XLEHEEER TEADRIRHREI AIHRIMNEBERIE . WREADFIRIEI AL R, NERBERERECEN. FH1201A

DR, RAVFESIHANTO0EIANT102 BIEEF M.

XLEEAFMEERTFAVCCO. AVSSO. VREFHO. VREFH. VREFLO. VREFLFN12{IAD%%#E2s5 N BERER,

Note:

AN100F1ANOOOZXANOO13ANOO2

o AN1T01FIANOOOZLANOO1ZLANOO2ELANOO3

e ANT02F1ANOOOZKANOO13XANOO25ZANOO35LANOO4
A1 R RET 8 S I E R AF BRI A LL AR (8], SRR KA R RIFRESNRE, F2: ESANRERTRFNE,

YEBHEARunitoMunit 18, FRTRHBINEESN, FERMERUTRIMBAALS, MRED, EAIEREEE

7

4+

CEN. @

Table 2.45  XIEAYADIEIRIFIE(10f2)

Conditions: PCLKC = 1 to 50 MHz

Parameter Min |Typ | BASM | WikE

Frequency 1 — |50 |MHz|—

BV TDNERS — |— |30 |pF |—

EHIRE — |#05|— |LSB|—

Resolution — |— [12 |Bits |—
R01DS0366EJ0110 Rev.1.10 259071, #1187
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Table 2.45
Conditions: PCLKC = 1 to 50 MHz

A/D conversion characteristics for interleaving (2 of 2)

Parameter Min | Typ | Max | Unit | Test conditions
High-precision high-speed channels Conversion time™! Max.=400Q(0.20 |— |— us Sampling in 7states
(ANOOO & AN100, AN0O1 & AN101, ANOO2 | (operation at PCLKC = 50 VCC =AVCC0=3.0to
& AN102)) MHz) 36V
3.0 V< 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 |—

RA6M5 Datasheet

2. BRE%

Table 245  R$EHIADIEIRFFIE(20f2)
Conditions: PCLKC = 1 to 50 MHz
Parameter Min | Typ | RASEM | MM
High-precision high-speed channels BT IE]+1 Max. =400 Q| 0.20 |— |— |ps |TE7DNHITHRE
(ANO0O & AN100, ANOO1 & AN101, AN002 | (operation at PCLKC = 50 VCC = AVCCO = 3.0 to
& AN102)) MHz) 36V
3.0V < VREFHO =
AVCCO
RIBIRE — +1.0|+25|LSB | —
Full-scale error — |+1.0|+25|LSB |—
EITFEE — +2.0|+4.5|LSB | —
DNLIS S IEL IR E — +0.5|+£3.5|LSB | —
INLFR D IELMIRE — +1.0|+£3.5|LSB |—

AR XEHSEER TEADRIREEIT AL EINE B ELRIE . MRITADFIRIRBER LRI,

MME R REARTEIRESEEAN. A 12(IAD
WA, AAFFEASIEIANOO0OZEANOTO. ANO12. ANO13. ANTOOEANTO2E A FHIY, XERFMIEHE FAVCCO. AVSSO. VREFHO.
VREFH. VREFLO. VREFLF112fAD¥iR2NBEREN . 1.5 B € E R M ELERE, X MIXEHIETEKIERSHHE,

Note:  These specification values apply when there is no access to the external bus during A/D conversion. If access occurs during A/D
conversion, values might not fall within the indicated ranges.
The use of pins ANOOO to AN010, ANO012, AN013, AN100 to AN102 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 2.46 A/D internal reference voltage characteristics
Parameter Min Typ Max Unit Test conditions
A/D internal reference voltage 1.13 1.18 1.23 Vv —
Sampling time 4.15 — — us —
R01DS0366EJ0110 Rev.1.10 RENESANAS Page 91 of 118
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Table 2.46  ADAEPEE BESFHYE
Parameter Min Typ Max Unit et
ADAZBEBE 1.13 1.18 1.23 \Y —
RIERTE] 4.15 — — us —
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Figure 2.86

Absolute accuracy

lllustration of ADC12 characteristic terms

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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Figure 2.86
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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.

RA6M5 Datasheet

2. BRE%

mi5iRE

RIZIREREBRNFE — ML BN ERRSEFRNE— M BB ZENES,

Full-scale error
AERIZEREENRERHRENER SN REEERIEZENES,

2.6 DAC12 Characteristics
Table 2.47 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 18.0 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 Vv —
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 2.48 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 2.49 Oscillation stop detection circuit characteristics
Parameter Symbol Min Typ Max Unit Test conditions
Detection time tar — — 1 ms Figure 2.87
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2.6 DAC12 Characteristics
Table 2.47  DARR¥FIE
Parameter Min Typ Max Unit M
Resolution — — 12 Bits —
T R 2R
HXTHEE — — 124 LSB FEM A E2MQ
INL — +2.0 8.0 LSB PR H2MQ
DNL — 1.0 +2.0 LSB —
Lrfae] IZE7 — 8.5 — kQ —
LN — — 3 s EBEAH2MQ, BAEHE20pF
HHBETEE 0 — VREFH \ —
KRR
INL — 2.0 +4.0 LSB —
DNL — 1.0 +2.0 LSB —
iR (E] — — 4.0 s —
PR 5 — — kQ —
Capacitive load — — 50 pF —
HHBETEE 0.2 — VREFH -0.2 \ —
2.7 TSN Characteristics
Table 2.48 TSN characteristics
Parameter Symbol Min Typ Max Unit MR
R KEE — — +1.0 — °C —
BERE — — 4.0 — mV/°C —
RWHBE (25°CHY) — — 1.24 — \Y —
BEERERMEIE tsTART — — 30 s —
SKEERT[E] — 415 — — s —
2.8  OSCIZLEM 4%
Table 249  {EHFLLIS M BERIFE
Parameter Symbol Min Typ Max Unit MK &1
B (8] tar — — 1 ms Figure 2.87
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Main clock _\_/—\_/—\ﬁ

OSTDSR.OSTDF

tdr

MOCO clock ’ \ ’ \ /
ICLK \ / \ / \ / \ / \ /

Eaing

tdr

OSTDSR.OSTDF +

MOCO clock m
CTSRVAVAVA [ \ [

Figure 2.87

2.9 POR and LVD Characteristics

Oscillation stop detection timing

Figure 2.87  #RHF LS AT

2.9 PORFILVD#¥1%E

Table 2.50 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.DEEPCUTI[1:0] = 00b or VpoRr 2.5 2.6 2.7 V | Figure 2.88
level (POR) 01b.
DPSBYCR.DEEPCUT[1:0] = 11b. 1.8 225 (27
Voltage detection circuit (LVDO) Vieto 1 |2.84 |2.94 [3.04 Figure 2.89
Vdeto 2 |2.77 |2.87 [2.97
Vdeto 3 |2.70 |2.80 |2.90
Voltage detection circuit (LVD1) Viet1 1 |2.89 [2.99 |3.09 Figure 2.90
Vdet1t 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 2.91
Vgetz 2 |2.82 292 |3.02
Vdetz 3 |2.75 |2.85 [2.95
Internal reset time | Power-on reset time tpor — 45 — ms | Figure 2.88
LVDO reset time tLvbo — 051 |— Figure 2.89
LVD1 reset time tLvD1 — 0.38 |— Figure 2.90
LVD2 reset time tLvp2 — 0.38 |— Figure 2.91
Minimum VCC down time™! tvorF 200 |— — us | Figure 2.88,
Figure 2.89
Response delay tdet — — 200 |us |Figure 2.89 to
Figure 2.91
LVD operation stabilization time (after LVD is enabled) ta(E-A) — — 10 us | Figure 2.90,
Hysteresis width (LVD1 and LVD2) VLvH — 70 — m Figure 2.91
\Y

Table 2.50  EEBE{iMEREBESNBERIFYE (—)
y
Parameter Symbol [Min |Typ |Max |78 |Wif&4
A BT Power-onreset | DPSBYCR.DEEPCUT[1:0]=00bor  |Vpor |25 |26 |27 |V |Figure 2.88
(POR) 01b.
DPSBYCR.DEEPCUT[1:0] = 11b. 1.8 225 |27
BERNER (LVDO) Vieto 1 |2.84 294 [3.04 Figure 2.89
Vaeto 2 |2.77 |2.87 [2.97
Vaeto.3 |2.70 |2.80 [2.90
BERNBE (LVD1) Vietr 1 [2.89 299 [3.09 Figure 2.90
Vit 2 282 (292 [3.02
Vit 3 |2.75 |2.85 [2.95
BENER (LVD2) Vietz 1 |2.89 299 [3.09 Figure 2.91
Vietz 2 282 292 [3.02
Vietz 3 |2.75 |2.85 [2.95
AEBE BT E] LS UtE tpor — 45 |— ms | Figure 2.88
LVDOE fiBYia) twoo |— 051 |— Figure 2.89
LVD1E (AT 8] tvor  |— 038 |— Figure 2.90
LVD2E i B8] tivp2 — 038 |— Figure 2.91
B=/NVCCENBYE]*1 tvoFF 200 |— — us | Figure 2.88,
Figure 2.89
e {7 3E 3R tget — — 200 |ps |E2.89F
Figure 2.91
LVDIR{ERaERY A (BALVDE) tuea) |— |— |10 |us |Figure 2.90,
IRFEE (LVD1HMILVD2) VivH — 70 |— m Figure 2.91
\%

Note 1. The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels VpoR, Vdeto,
Vdet1, and Vyetp for POR and LVD.
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tvoFF tvorFF
VPoR Vpor
VCC VCC
Internal reset signal RBEMUES
(active-low) BIFEHFK)
PRSP > b lenle >
tPor fdet  taet tPOR tror fadet  tdet tPor
Figure 2.88  Power-on reset timing Figure 2.88 LHBE{iIF
tvorr tvorrF -
vce Vdeto Vive vceC Veeto Vive
Internal reset signal REEAES (R
(active-low) BEEX)
tLvoo tvoo ™
Figure 2.89  Voltage detection circuit timing (Vgeto) Figure 2.89 H[EMMEBEIIF (VdetO)
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VCC
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Figure 2.90

Voltage detection circuit timing (Vget1)
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VCC

tvorr

Vdet2

Vive

LVCMPCR.LVD2E

@ Ta(E-A)

LvD2
Comparator output

L

LVD2CR0.CMPE

LVD2SR.MON

Internal reset signal
(active-low)

When LVD2CRO.RN =0

tdet

When LVD2CRO.RN = 1

«

<

tdet

tvp2

tLvp2

RA6MS5 Datasheet 2. A

Figure 2.91

2.10 VBATT Characteristics

Voltage detection circuit timing (Vet2)

Table 2.51 Battery backup function characteristics
Conditions: VCC = AVCCO0 = VCC_USB =2.7 to 3.6 V, 2.7 < VREFHO/VREFH < AVCCO, VBATT = 1.65 to 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 \Y Figure 2.92
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 \ Figure 2.93
Minimum VBATT down time tBATTOFF 200 — — us
Response delay tBATTdet — — 200 us
VBATT monitor operation stabilization time taEe-A) — — 20 us
(after VBATTMNSELR.VBATTMNSEL is
changed to 1)
VBATT current increase (when IVBATTSEL — 140 350 nA
VBATTMNSELR.VBATTMNSEL is 1 compared
to the case that VBATTMNSELR.VBATTMNSEL
is 0)

tvorr
vce Vietz /| s Vi
LVCMPCR.LVD2E
@ TdE-A)
LvD2
thisas J
LVD2CRO0.CMPE
LVD2SR.MON
ABEMRES (KB
FER
When LVD2CRO.RN =0
- > >
tdet tdet to2
When LVD2CRO.RN =1
tLvo2
Figure 2.91  EB[EENEBEEEF (Vdet2)
2.10 VBATT Characteristics
Table 2.51 Bt &R ThEER =
Conditions: VCC = AVCC0 = VCC_USB =2.7t0 3.6 V, 2.7 < VREFHO/VREFH < AVCCO, VBATT =1.65t0 3.6 V
Parameter Symbol Min Typ Max Unit MK &1
YIRS & A Bt B R B VDETBATT 2.50 2.60 2.70 \% Figure 2.92
VCCIEPES 2R BRI FIRVBATTEE VBATTSW 2.70 — — \%
BEhEIRTIRAIVCC-of A HA tVOFFBATT 200 — — us
VBATT{ BB R4 M BB S Vpattidet 1.8 1.9 2.0 \% Figure 2.93
=FZVBATT{EABYE] tBATTOFF 200 —_ —_ us
e 7 3 3R tBATTdet — — 200 us
VBATT M3 TR2ERS|E] (VBATTMNSE taE-A) — — 20 us
LR.VBATTMNSELZ A1/E)
VBATTEERIGIN (& I\VBATTSEL — 140 350 nA
5VBATTMNSELR.VBATTMNSELA0RIIE SAELL
, VBATTMNSELR.VBATTMNSELAI1)

Note:  The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the voltage

level for switching to battery backup (VpeTgaTT)-

Note 1. Low CL crystal cannot be used below VBATT = 1.8V.
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B tvoFFBATT
VGG VDETBATT
VBarT Veartsw  —— \
Backup p(;vrv:; VCC supply VearT supply VCC supply
Figure 2.92  Battery backup function characteristics
tBATTOFF
Vbattidet
VBATT
taE-A)
VBATTMON
> [
tBATTdet tBATTdet
VBATTMNSEL
Figure 2.93  Battery backup function characteristics
2.11 CTSU Characteristics
Table 2.52 CTSU characteristics
Parameter Symbol | Min Typ Max Unit Test conditions
External capacitance connected to TSCAP pin | Cscap 9 10 11 nF —
TS pin capacitive load Chase — — 50 pF —
Permissible output high current Z10H — — -40 mA When the mutual capacitance
method is applied
212 Flash Memory Characteristics
2.12.1 Code Flash Memory Characteristics
Table 2.53 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
Npgc < 100 times
8-KB tpsk — 49 176 |— 22 80 ms
32-KB tp3ok — 194 |704 |— 88 320 |ms
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tvorFBATT
VGG VDETBATT
VBarT Veartsw \
ERRRX VCC supply' VBATTEER s VCC supply
Figure 2.92 EMEHINEER=
. tBATTOFF
Vbattidet
VBATT
taE-A)
VBATTMON
I |
tBATTdet tBATTdet
VBATTMNSEL _
Figure 2.93  Hth&EFHIIEET =
2.1 CTSU Characteristics
Table 2.52 CTSU characteristics
Parameter Symbol | Min Typ Max Unit MR
EZBITSCAPS BRI SMERER AR Ciscap 9 10 11 nF —
TSEIRIA M Cbase — — 50 pF —
AR AER Z10H — — -40 mA N EBRER
2.12 INTFREE
2.12.1 A EDNpR Sk
Table 2.53  XEBIATFEF1E(10f2)
M RIESIERR: FCLK=4E50MHz
Read: FCLK < 50 MHz
FCLK =4 MHz 20 MHz < FCLK < 50 MHz .
M5 14
Parameter Symbol | Min Typ'® | Max | Min Typ'® |Max |Unit
{RIZBYIBINPECS10 128-byte tp1os | — 0.75 |13.2 |— 034 (6.0 |ms
0R
8-KB tpak — 49 176 |— 22 80 ms
32-KB tpaok | — 194 |704 |— 88 320 |ms
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Table 2.53  Code flash memory characteristics (2 of 2) Table 2.53  Xi3iA7FEF1%E(20f2)
Conditions: Program or erase: FCLK = 4 to 50 MHz £ RIZIIBER: FCLK=4E50MHz
Read: FCLK < 50 MHz Read: FCLK < 50 MHz
FCLK =4 MHz 20 MHz < FCLK < 50 MHz FCLK =4 MHz 20 MHz < FCLK < 50 MHz .
Test it 5= 1
Parameter Symbol | Min Typ'® | Max | Min Typ® |[Max |Unit |conditions Parameter Symbol | Min Typ'® | Max | Min Typ'® |Max |Unit
Programming time 128-byte tp12s — 091 [15.8 |— 0.41 7.2 ms fmAZEIEBINPEC>10 128-byte tp12g — 091 (158 |— 0.41 7.2 ms
Npgc > 100 times 0
8-KB tpsk — 60 212 | — 27 96 ms 8-KB tpgk — 60 212 |— 27 96 ms
32-KB tpaok — 234 848 | — 106 384 ms 32-KB tp32K — 234 848 | — 106 384 ms
Erasure time 8-KB tegk — 78 216 |— 43 120 |ms IRBRETE] 8-KB tesk — 78 216 | — 43 120 |ms
Npec < 100 times NPEC=1007%
32-KB tE32k — 283 864 | — 157 480 ms 32-KB tE32k — 283 864 |— 157 480 ms
Erasure time 8-KB tesk — 94 260 |— 52 144 |ms 1EBRET ] 8-KB tesk — 94 260 | — 52 144 |ms
Npec > 100 times NPEC>1007%
32-KB teaok | — 341 1040 | — 189 |576 |ms 32-KB teaok | — 341 1040 | — 189 [576 |ms
Reprogramming/erasure cycle™ Npec 100001 |— |— [10000"1 |— — Times Reprogramming/erasure cycle™ Npec | 10000 |— —  [10000"" |— — Times
Suspend delay during programming tspp — — 264 |— — 120 |pus RIZHRIRIE (EER tspp — — 264 | — — 120 | us
Programming resume time tpRT — — 110 |— — 50 us RIZ M E BTIE) tprT — — 110 |— — 50 us
First suspend delay during erasure in suspend tsesp1 | — — 216 |— — 120 |us EREMAE TIRRIBENE —MERER tsesp1 | — — 216 |— — 120 |us
priority mode
Second suspend delay during erasure in suspend tsesp2 | — — 1.7 |— — 1.7 ms FEEREM AR TIZRIAEIE ZEREER tsesp2 | — — 1.7 |— — 1.7 ms
priority mode
Suspend delay during erasure in erasure priority tseep | — — 1.7 |— — 1.7 ms BRI SR T T IEBREA R IER tseep | — — 1.7 |— — 1.7 ms
mode
First erasing resume time during erasure in suspend |tresT1 | — — 1.7 |— — 1.7 ms EEREM AR IVIRIREREIY 5 —RIBPR IS BT [E]+5 tResT1 | — — 1.7 |— — 1.7 ms
priority mode™®
Second erasing resume time during erasure in tResT2 | — — 144 | — — 80 us FER M AR TR R 5 IR IR S B tResT2 | — — 144 | — — 80 us
suspend priority mode i8]
Erasing resume time during erasure in erasure tReeT | — — 144 | — — 80 us RN AR TRFREREIE R R S BY (8] tReer | — — 144 | — — 80 us
priority mode
Forced stop command trD — — 32 |— — 20 us B trp — — 32 |— — 20 us
Data hold time™ tprP 107273 | — — 10723 — — Years BIRRIFET A2 torp 102"3 |— — |10%2"3 — — Years
3027 |— — 307273 — — Ta=+85°C 30727 |— — |30 — — Ta = +85°C
Note 1. This is the minimum number of times to guarantee all the characteristics after reprogramming. The guaranteed range is from 1 to FXBREMRERFRIEMB SNSRI, RIBEERMEIRIME, 2 XRAEEECEARITERNRENFENR/IME,

the minimum value.
Note 2. This indicates the minimum value of the characteristic when reprogramming is performed within the specified range.

Note 3. This result is obtained from reliability testing. A3 IERR BT ESEMIE,

Note 4. The reprogram/erase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times (n = 10,000), FAEMBREIRREARES N RAERR A, SERREERERNR (h=10000) B, SIS MRAITORIZRR, B9, HXTSKBIRHAEY
erasing can be performed n times for each block. For example, when 128-byte programming is performed 64 times for different TEMAAIT6AR1 28F TRIE, AEERE IR, Eiﬁfﬁfi\ﬁﬁ%%ﬁﬁﬂ'?mo BR, TEERE—HIZREEN—RIBR, BIEEBE, F5.
addresses in 8-KB blocks, and then the entire block is erased, the reprogram/erase cycle is counted as one. However, programming 2 BBl LR B A E R IR BRI (RZ1 152 REOR) BIBTIE,

the same address several times as one erasure is not enabled. Overwriting is prohibited.
Note 5. Time for resumption includes time for reapplying the erasing pulse (up to one full pulse) that was cut off at the time of suspension.

Note 6. The reference value at VCC = 3.3V and room temperature. A6VCC=33VHIERTHESEE,
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RIZEARIE (2

FACIER % X Program >< >< Suspend >< Resume
FSTATR.FRDY ERYF
wihon

SRR T RRREER

FACIE <

X

>< Resume

FSTATR.FRDY
Figure 2.94  Suspension and forced stop timing for flash memory programming and erasure
2.12.2 Data Flash Memory Characteristics
Table 2.54 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 czflditions
Programming time 4-byte tpp4 — 0.36 |3.8 |— 0.16 1.7 ms

8-byte tops — 0.38 |40 |— 017 |[1.8

16-byte top1e — 042 |45 |— 0.19 (2.0
Erasure time 64-byte tDE64 — 3.1 18 |— 1.7 10 ms

128-byte tpe12s | — 47 |27 |— 2.6 15

256-byte tpe2ss | — 89 |50 |— 4.9 28
Blank check time 4-byte tpBCa — — 84 |— — 30 us
Reprogramming/erasure cycle"! Npopec |[125000%2|— |— |[1250002 |— — —
Suspend dglay during 4-byte tospp | — — 264 |— — 120 |ps
programming 8-byte — N PYY — |20

16-byte — — 264 | — — 120
Programming resume time tDPRT — — 110 |— — 50 us
First suspend delay during 64-byte tpsespt | — — 216 | — — 120 | ps
erasure in suspend priority mode 128-byte — — 216 | — — 120

256-byte — — 216 |— — 120
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Figure 2.94 ATEEIZMIZMAVEZMEFISLEE
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Table 2.54  ¥IEAFHE(10f2)
S RIBFIRFR: FCLK=4E50MHz
Read: FCLK < 50 MHz
FCLK =4 MHz | 20 MHz < FCLK < 50 MHz MRS
Parameter Symbol | Min LR P LA Typ™® |Max |Unit
4pI2AYa] 4-byte topa | — 036 |38 |— 016 |17 |ms
8-byte tops | — 038 |40 |— 017 |18
16-byte top1s | — 042 |45 |— 019 |20
BRRRY ] 64-byte toees | — 31 |18 |— 17 |10 |ms
128-byte toe1s | — 47 |27 |— 26 |15
256-byte toeass | — 89 |50 |— 49 |28
THKRERTE 4-byte togca | — — 84 |— — 30 us
Reprogramming/erasure cycle”! Nppec |[12500072|— |— [1250002 |— i
HIZEREIE (TR 4-byte tospp | — —  |264 |— — 120 |ps
8-byte — — 264 | — — 120
16-byte — — 264 | — — 120
RIZ M E BT IE) toprT | — — 110 |— — 50 us
HRRAEXTRRRENE— | 64-byte tosespt | — —  |216 |— — 120 |ps
MNERIER
128-byte — — 216 | — — 120
256-byte — — 216 | — — 120
R0O1DS0366EJ0110 Rev.1.10 RENESAS 551008, 11831
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Table 2.54

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

Data flash memory characteristics (2 of 2)

Table 2.54  HUBIRNTFE$F1E(2012)

£ RIZTIBER: FCLK=4E50MHz
Read: FCLK < 50 MHz

FCLK = 4 MHz 20 MHz < FCLK < 50 MHz —
Parameter Symbol | Min i 23 LD Typ® |Max |Unit
EEMARA TIEREAEMNEZ | 64-byte tpsespz | — — 300 | — — 300 |us
ERSIEIR
128-byte — —  |390 |— —  |390
256-byte — — |570 |— — |50
g;ﬁﬁ%ﬁﬁ?ﬂ%ﬁ??ﬁf‘%ﬁﬂ BIE{E | 64-byte tpseep | — — 300 |— — 300 |us
128-byte — —  [390 |— —  |390
256-byte — — |s70 |— — |50
R AR TR BREA B BV 58 — R IB PR IS B jE]+5 tpresT1 | — — 300 |— — 300 |ps
EEM AR TIZIRIAEIRY E ZRIZRR RS BT 8] toresT? | — — 126 | — — 70 us
R SR TIEFRERIEI Y 8 2 IEBR IR E BT IE)
TERRR AR T T IRFRERBZ BRI S BY (8] torREET | — — 126 | — — 70 us
=LA tep — — 32 |— — 20 us
BIERIFATIE)3 torP 108 | — — |10 "4 — — Year
303 | — — |30 — — Ta=+85°C

FCLK =4 MHz 20 MHz < FCLK < 50 MHz T
est
Parameter Symbol | Min Typ'® | Max | Min Typ'® |Max | Unit | conditions
Second suspend delay during 64-byte tpsesp2 | — — 300 | — — 300 |ps
erasure in suspend priority mode
128-byte — — 390 | — — 390
256-byte — — 570 | — — 570
Suspend delay during erasing in | 64-byte tpseep | — — 300 | — — 300 |ps
erasure priority mode
128-byte — — 390 | — — 390
256-byte — — 570 | — — 570
First erasing resume time during erasure in suspend |tpresT1 | — — 300 [ — — 300 |ps
priority mode™s
Second erasing resume time during erasure in tbrREST2 | — — 126 | — — 70 us
suspend priority modeFirst erasing resume time
during erasure in suspend priority mode
Erasing resume time during erasure in erasure tDREET |— — 126 |— — 70 us
priority mode
Forced stop command trD — — 32 |[— — 20 us
Data hold time" torp 108" |— |— |10 — — | Year
308 | — — |30 — — Ta = +85°C
Note 1. The reprogram/erase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times (n = 125,000),
erasing can be performed n times for each block. For example, when 4-byte programming is performed 16 times for different
addresses in 64-byte blocks, and then the entire block is erased, the reprogram/erase cycle is counted as one. However,
programming the same address several times as one erasure is not enabled. Overwriting is prohibited.
Note 2. This is the minimum number of times to guarantee all the characteristics after reprogramming. The guaranteed range is from 1 to
the minimum value.
Note 3. This indicates the minimum value of the characteristic when reprogramming is performed within the specified range.
Note 4. This result is obtained from reliability testing.
Note 5. Time for resumption includes time for reapplying the erasing pulse (up to one full pulse) that was cut off at the time of suspension.
Note 6. The reference value at VCC = 3.3 V and room temperature.
2123 Option Setting Memory Characteristics
Table 2.55 Option setting memory characteristics

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

A1 EMRIZEMREREE NMRIIERIRE. HERRZZERERANR (h=125000) B,
TRPOAREMIHITIORAFTRE, AERFEIVRE, SRREEFRERITN. B2, TRER IS RREN—RIERF, B
o A2XBREMREERIEFMEHFENRLORE. RIEEERMIS/NME, F3XRTERECERNRITERRFENFIENS/VE,

F4 WERKAAEENE,

S RE B BEERNAE SN TR (&1 RMOR) B9ETEL

A6.VCC=33VHIZER FTHSEE,

2.12.3 UL B R4
Table 2.55 EINigBEATFHFYE

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

FILA G MRAITRIERR. B0, HX64%F

FCLK =4 MHz 20 MHz < FCLK < 50 MHz
Parameter Symbol | Min Typ?4 | Max Min Typ™? |Max Unit Mt R4
#RIZBY[BINOPC=1 top — 83 309 — 45 162 ms
00%
YRIZBTIBINOPC>1 top — 100 371 — 55 195 ms
007}
ERIZEH Nopc 20000"" |— — 20000"1 | — — Times
BURRIFETIEN2 tprRP 1023 |— — 1023 |— — Years
30727 |— — 302" | — — Ta = +85°C

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 20000"1 |— — 20000"1 |— — Times
Data hold time™2 torp 1027 | — — 1027 | — — Years
30723 — — 30723 — — Ta = +85°C
Note 1. This is the minimum number of times to guarantee all the characteristics after reprogramming. The guaranteed range is from 1 to
the minimum value.
Note 2. This indicates the minimum value of the characteristic when reprogramming is performed within the specified range.
Note 3. This result is obtained from reliability testing.
Note 4. The reference value at VCC = 3.3 V and room temperature.
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A3 ERKBATEENE,
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213 Boundary Scan

Table 2.56 Boundary scan characteristics

RA6M5 Datasheet

2. BRE%

213 AR AE

Table 2.56 BRI

Parameter Symbol Min Typ Max Unit Test conditions
TCK clock cycle time trcKeye 100 — — ns Figure 2.95
TCK clock high pulse width tTekH 45 — — ns

TCK clock low pulse width trekL 45 — — ns

TCK clock rise time trekr — — 5 ns

TCK clock fall time troks — — 5 ns

TMS setup time trmss 20 — — ns Figure 2.96
TMS hold time tTMSH 20 — — ns

TDI setup time trois 20 — — ns

TDI hold time trom 20 — — ns

TDO data delay troop — — 40 ns

Boundary scan circuit startup time™? | TessTup | tReswp — — — Figure 2.97

Parameter Symbol Min Typ Max Unit Wit &4
TCKBY & B HARY i8] trekeye 100 — — ns Figure 2.95
TCKBY S Bl Oh 5 tTCKH 45 — — ns

TCKEY R ERK B E trekL 45 — — ns

TCKBY &b _EFHBE] trekr — — 5 ns

TCKBY B pEATE] treks — — 5 ns

TMSI& & B8] trmss 20 — — ns Figure 2.96
TMSTREFETIE] tTMSH 20 — — ns

TDIZE 37 B &l trpis 20 — — ns

TDIfR$FRT[&] tTDIH 20 — — ns

TDO¥IEIEIR tTpoD — — 40 ns

AR B B RIAT A« 1 Tesstup | tRESWP — — — Figure 2.97

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

A1 ELBEUTEANEZE, BRAEFEER.

tre Kcyc |

trekH

TCK /

Figure 2.95 Boundary scan TCK timing

tTCKcyc |

trekH

TCK /

Figure 2.95 ARFAWTCKIYRF

trmss trmsH
A
T™MS i
trois trom
A
TDI i

troop
TDO ;

TCK J—\

trmss trmsH

|

%I

TMS
trois troim
TDI i—‘
troon
TDO ;

Figure 2.96 Boundary scan input/output timing
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VCC 1 VvVCC 1

RES RES
tessTup Boundary scan - ) tessTup BRAERAT g
(= tRESWP) execute (= tRESWP)

Figure 2.97 Boundary scan circuit startup timing Figure 2.97 AR BEBIF
2.14  Joint European Test Action Group (JTAG) 214  FUNBREMAITE/NAUTAG)
Table 2.57 JTAG Table 2.57 JTAG

Parameter Symbol Min Typ Max Unit Test conditions Parameter Symbol Min Typ Max Unit Mt 14
TCK clock cycle time trekeye 40 — — ns Figure 2.98 TCKBY /& BR8] trckeye 40 — — ns Figure 2.98
TCK clock high pulse width tTCKH 15 — — ns TCKEY = Ak B E tTckH 15 — — ns

TCK clock low pulse width tTeKL 15 — — ns TCKBY #EERK 3 tTeKL 15 — — ns

TCK clock rise time trekr — — 5 ns TCKBY B0 _EFHETE] trekr — — 5 ns

TCK clock fall time treks — — 5 ns TCKBY$p P& BT 8] treks — — 5 ns

TMS setup time trmss 8 — — ns Figure 2.99 TMSIZ &R E] trmss 8 — — ns Figure 2.99
TMS hold time tTmMSH 8 — — ns TMSRIFET 8] tTMsH 8 — — ns

TDI setup time ttpis 8 — — ns TDI3Z LAY 8] trois 8 — — ns

TDI hold time tTDIH 8 — — ns TDIRHFRTE] tTDIH 8 — — ns

TDO data delay time trDoD — — 20 ns TDO#RIE IR B &) troop — — 20 ns

tTCKcyc tTCKcyc
trekH trekH
TCK trekr TCK <« LTeke
« treke «— » o« tmexe
trekL trekL

Figure 2.98 JTAG TCK timing Figure 2.98 JTAG TCK timing
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tmss trmsH
T™MS %
trois troiH
TDI %
troop
TDO

3

e 4/—\\_//—\_/—\_
trss trmsH
TMS %
trois trom
TDI % %
troop
TDO

3

Figure 2.99  JTAG input/output timing

215 Serial Wire Debug (SWD)

Table 2.58 SWD

Figure 2.99  JTAG input/output timing

2.15 BR1T4 I (SWD)

Table 2.58 SWD

Parameter Symbol Min Typ Max Unit Test conditions

SWCLK clock cycle time tswekeye 40 — — ns Figure 2.100

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 tswbps 8 — — ns Figure 2.101

SWDIO hold time tswpH 8 — — ns

SWDIO data delay time tswobb 2 — 28 ns

R01DS0366EJ0110 Rev.1.10 RENESAS Page 104 of 118
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Parameter Symbol Min Typ Max Unit Mt 5= 1

SWCLKAY 5 & #ART i8] tswekeye 40 — — ns Figure 2.100

SWCLKEY $has Bk Ee tsweKH 15 — — ns

SWCLKEY #p AR R EE B tswekL 15 — — ns

SWCLKBY &b Lk F8/8] tswekr — — 5 ns

SWCLKEY B P& ] tsweks — — 5 ns

SWDIOI& & BT 8] tswps 8 — — ns Figure 2.101

SWDIOfR#58Y 8] tsWDH 8 — — ns

SWDIO¥ELER B [8] tswpbp 2 — 28 ns
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tSWCKcyc

A

tswekH

SWCLK ;

—p
tswekL

\4
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2. BRE%

Figure 2.100 SWD SWCLK timing

tswckeye

A

\4

tswekH

SWCLK ;

tswekL

tswobs tswoH

SWDIO
(Input)

tswop

SWDIO
(Output)

tswop

SWDIO
(Output)

tswop

SWDIO

(Output)

Figure 2.100 SWD SWCLK timing

tswos tswoH

SWDIO
(Input)

tswob

SWDIO
(Output)

tswop

SWDIO
(Output)

tswob

SWDIO

(Output)

Figure 2.101 SWD input/output timing

2.16 Embedded Trace Macro Interface (ETM)
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Figure 2.101 SWD input/output timing

216  WARNRERZRZEOETM)

RO1DS0366EJ0110 Rev.1.10 RRENESAS
Mar 31, 2021

%10501, #1187




RA6M5 Datasheet 2. Electrical Characteristics

Table 2.59 ETM
Conditions: High speed high drive output is selected in the Port Drive Capability bit in the PmnPFS register.

Parameter Symbol Min Typ Max Unit Test conditions
TCLK clock cycle time trCLKeye 20 — — ns Figure 2.102
TCLK clock high pulse width tTCoLKH 9 — — ns
TCLK clock low pulse width troLkL 9 — — ns
TCLK clock rise time troLkr — — 1 ns
TCLK clock fall time tToLKs — — 1 ns
TDATA[3:0] output setup time tTRDS 2.5 — — ns Figure 2.103
TDATA[3:0] output hold time tTRDH 15 — — ns
treLkeye
< >
treikH
<
TCLK / <4— treuks
—P 4 frokr

trouke

Figure 2.102 ETM TCLK timing

TCLK / \

A
A 4
A
\4
A
h 4
A
h 4

tTrDS tTrRDH ttrDS tTrDOH

TDATA[3:0]

RA6MS5 Datasheet 2. A

Table 2.59 ETM
ZM4 . EPMNnPFSEHFsMin OREhEE NP LR SRS IREhia .

Parameter Symbol Min Typ Max Unit Wit &1
TCLKEY $h ] HARY &) tTCLKeye 20 — — ns Figure 2.102
TCLKEY o Bk B2 S tToLKH 9 — — ns
TCLKEYEP R ko 55 FE troLkL 9 — — ns
TCLKBS $h_FB 8] troLkr —_ — 1 ns
TCLKBY §h T PBY i8] treLks — - 1 ns
TDATA[3:0]%1 i 22 32 B {&] tTRDS 25 — — ns Figure 2.103
TDATAI[3:0]% i fR 58T /8] tTRDH 1.5 — — ns
tTCLKcyc
< >
treikH
<
TCLK / <+— trcLks
—> «— frokr

troike

Figure 2.102 ETM TCLK timing

TCLK 7 R

< >

A
v
A
A
h 4

tTrDS tTrOH tTrDS tTrROH

TDATA[3:0]

Figure 2.103 ETM output timing
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MR EMAEEX TR ORS

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 =11
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
SCI RXDO Hi-Z Keep-0™2 Keep Hi-Z Keep
1[e3 SCLn/SDAN Hi-Z Keep-0™2 Keep Hi-Z Keep
USBFS USB_OVRCURX Hi-Z Keep-0"2 Keep Hi-Z Keep
USB_OVRCURx-DS/ Hi-Z Keep-0"2 Keep™ Hi-Z Keep
USB_VBUS
USB_DP/USB_DM Hi-Z Keep-0™ Keep’3 Hi-Z Keep
USBHS USBHS_OVRCURX/ Hi-Z Keep-0™2 Keep™ Hi-Z Keep
USBHS_VBUS
USBHS_DP/ Hi-Z Keep-0™ Keep’d Hi-Z Keep
USBHS_DM
RTC RTCICx Hi-Z Keep.o*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 [DAnN output (DAOE = 1)] D/A output retained Keep Hi-Z Keep
External EBCLK Hi-Z [EBCLK output] H Keep Hi-Z Keep
bus
(CS area) |Dx Hi-Z [Dx output] Hi-Z Keep Hi-Z Keep
Ax Hi-Z [Ax output] Hi-Z [Ax output] Keep-O Keep Hi-Z Keep
BCx/CSx/RD/WRx Hi-Z [BCx/CSx/RD/WRx [BCx/CSx/RD/WRx Keep Hi-z Keep
output] Hi-Z output] H
ALE Hi-Z [ALE output] Hi-Z [ALE output] L 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 I/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.
Note 5. For host operation, set the USBHS.SYSCFG.DRPD bit to 1 to enable the USBHS_DP and USBHS_DM pull-down resistors. For

device operation, set the USBHS.SYSCFG.DPRPU bit to 1 to enable the DP pull-up resistor.
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Appendix 1. S ER THHOKE
BHAERAFFIURRE (&
ElEzhE=)
RERAEN -
Function | 3IRThAE Reset RSN B3 IOKEEP =0 | IOKEEP =11
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%iH 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
SCI RXDO Hi-Z Keep-O™2 Keep Hi-Z Keep
1[e3 SCLn/SDANn Hi-Z Keep-0™2 Keep Hi-Z Keep
USBFS USB_OVRCURX 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™ Keep'3 Hi-Z Keep
USBHS USBHS_OVRCURX/ Hi-z Keep-0'2 Keep'3 Hi-z Keep
USBHS_VBUS
USBHS_DP/ Hi-Z Keep-0™ Keep'® Hi-Z Keep
USBHS_DM
RTC RTCICx Hi-Z Keep.o*2 Keep’r3 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 i (DAOE=1)IDAMI KR Keep Hi-Z Keep
SNEREEE | EBCLK Hi-Z [EBCLK output] H Keep Hi-Z Keep
(CsKX)
Dx Hi-Z [Dx output] Hi-Z Keep Hi-Z Keep
Ax Hi-Z [Ax output] Hi-Z [Ax output] Keep-O Keep Hi-Z Keep
BCx/CSx/RD/WRx Hi-Z [BCx/CSx/RD/WRXx [BCx/CSx/RD/WRx Keep Hi-Z Keep
output] Hi-Z output] H
ALE Hi-Z [ALE output] Hi-Z [ALE output] L 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: Hiti3IMEREZHLANE BWASIMENBET.

REF: FERHESTERHRERES RS,
1 RIFIOR RS EEIDPSBYCRIOKEEPL# 5 BR 400
2RSS E N RGFVECER, R TEHAEINBRETSIE, WiMNKER.
3RS E IR ERGRVIECHE, NERHEN.
FEAESIMBERNSIHIET, MAKER,
SESIT T ENIRME, BUSBHS.SYSCFG.DRPDAIIZE 71 LB FUSBHS_DPFIUSBHS_DM T HIEERH, It Fi&&i®{E, 3BUSBHS.SYSCFG.DPRPU
g &1 LUBADP LM,
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. . . : b o
Appendix 2. Package Dimensions Appendix 2. BERT
Information on the latest version of the package dimensions or mountings is displayed in “Packages” on the Renesas ERFMTARARHER TN T3R5 B B REIR =B TR
Electronics Corporation website. BB F A B M,
JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ.] | [ JETABENKE | RENESAS Code | LAY LB [ MASS[Typ.] |
P-LFQFP176-24x24-0.50 | PLQPO176KB-A |176P6Q-A/FP-176E/FP-176EV| 1.8g | P-LFQFP176-24x24-0.50 | PLQP0176KB-A |176P6Q-A/FP-176E/FP-176EV| 1.8g |
HD HD
1 o ! D

NOTE) NOTE)

1. DIMENSIONS "#1" AND "+2" 1. R
DO NOT INCLUDE MOLD FLASH. ES
2. DIMENSION "*3" DOES NOT 2RT3IR
INCLUDE TRIM OFFSET. BIEEE RS
b, 5%
b, b,
S| o Sl o
i ion in Mill T T =R R B R
Terminal cross section Dimension in wrEE sepme | WEXABMART

Symeel | Min | Nom | Max Min | Nom | Max

D [239|24.0|24.1
E [239|24.0]24.1
Ay | — | 14| —
Hp | 25.8 | 26.0 | 26.2
He | 25.8 | 26.0 | 26.2
A — | — 1.7
A; |0.05] 0.1 | 0.15

D [23.9[24.024.1
E [23.9]24.0]24.1
A | — 14—
Hp | 25.8[26.026.2
He
A
Ay

25.8 | 26.0 | 26.2
— | —[17
0.05] 01 |0.15

] b, [0.15]0.20]0.25 1 b, |0.15]0.20 | 0.25
SRR iy W T =t VLI Gy, [ laones
- 0.09 [0.145] 0.20 - 0.09 [0.145] 0.20
< . 77 ; 0.125 < . 77 51 0.125
6 | 00| — | & 6 [ 0| — &
.y = e | — 05— .y = e | — 05—
= Sl — x | — | — |o008 l@ Sl L Ehw x | — | — o008
Detail F y — 1T —7010 Detail F y — 1 —To10
Zp | — [125] — Zp | — [125] —
Ze | — [125] — Ze | — [125] —
L [035] 05 065 L [035] 05 (065
L — 10 — L — 10 —
Figure 2.1 LQFP 176-pin Figure 2.1 LQFP 176-pin
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JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g] JEITABRAHD RENESAS Code WARIBILES MASS (Typ) [g]
P-LFQFP144-20x20-0.50 PLQP0144KA-B — 1.2 P-LFQFP144-20x20-0.50 PLQP0144KA-B — 1.2
Hp Unit: mm Hp Unit: mm
*1b *1 p
108 73 108 73
RARAARARARRARAARARARAARAAAARARAARARA HAAAAAARARRAAAAAARARAAAAARAARARAARARA
109 =5 F=72 109 =4 =72
= = ¢ = = C
144 = ==l37 144 = ==l37
EEESEEEEEE L , = LS L
! Index area % Y o) ! HI3m3IR % HOTES ENRT VR FEEEN, 2R3 FOERBES, 3PINT
NoTE 3 1. DIMENSIONS “*1” AND “*2" DO NOT INCLUDE MOLD FLASH. T RAFS| DETREBNTR), EXNETHEEHAA. 4505
2. DIMENSION “3" DOES NOT INCLUDE TRIM OFFSET. BRIARELN, RYTEXEHRTH.
3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
F LOCATED WITHIN THE HATCHED AREA. F
4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
i i\ i ma|
A AT Reference | Dimensions in millimeters A A A A sepe | RYLEKABE
B *3bp Symbol T Min | Nom | Max @ *3bp Min | Nom | Max
E {B D 19.9 | 20.0 | 20.1 E $ D 19.9 | 20.0 | 201
E 19.9 | 20.0 | 20.1 E 19.9 | 20.0 | 201
A2 — 1.4 — A2 — 1.4 —
Hp 21.8 | 220 | 22.2 Hp 218 | 220 | 22.2
He 21.8 | 220 | 22.2 He 218 | 220 | 22.2
< ﬁﬁf 8 : 0;5 ~ 01 .175 < (ﬁﬂ g : 0705 ~ o1 .175
<| & SEI 1 . _ . < & 3 o . . — .
- A ENE - bp | 017 | 0.20 | 0.27 = RENE - bp | 017 | 0.20 | 0.27
- K c |o009| — |02 i I c |o009| — |o020
< . 0 0° | 35° | & < . 0 0° | 35° | 8°
P P
[ le] — 0.5 — L4 le] — 0.5 —
. X — — 0.08 i X — — 0.08
Detail F Detail F
y | — | — [oos y | — | — Joos
Lp 0.45 0.6 | 0.75 Lp 0.45 0.6 | 0.75
L1 — 1.0 — L1 — 1.0 _
© 2016 Renesas Electronics Corporation. All rights reserved. ©20165EEBEF AT, WRINFIE.
Figure 2.2 LQFP 144-pin Figure 2.2 LQFP 144-pin
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JEITA Package Code

RENESAS Code

Previous Code MASS (Typ) [g]

RA6M5 Datasheet

PYR2E R

JEITAR RN RENESAS Code Ve oA T MASS (Typ) [g]
P-LFQFP100-14x14-0.50 PLQP0100KB-B — 0.6
Ho Unit: mm
*1D
75 51
ARAAAARAAAAAAAAAAARAAAAARA
76 = 50
[ === -]
= |
[ === -]
[ === -]
= |
[ === -]
[ === -]
] - -
[ === -]
[ === -]
] =
== = w| £
[ === -] 5:1
] =
[ = -]
= i )
= =
[ = -]
= )
[ = -]
[ = -]
= )
[ = -]
100 =] =
£ 26
SRR R RE R ELTE LT N
! 23K 2 NOTE 4 )RR R EEED, 2RI FOEMARRE. 3PN
RS DA R B, BT FREREN. 41585
NOTE 3 F BYEIRRAIAR, R AAERBR AR,
il )\
AN
seme | RYNLERNRA
@ *3bp Min | Nom | Max
b|x W@ D 13.9 | 14.0 | 141
E 13.9 | 14.0 | 14.1
A2 — 1.4 —
Hp | 15.8 | 16.0 | 16.2
He | 15.8 | 16.0 | 16.2
)
<& & A — | — |17
= _\,(o A1 | 005| — | 015
*77“’ bp | 0.15 | 0.20 | 0.27
< ¢ [009| — | o020
LL" 0 0° | 35° | &
1
Detail F [e] — 05 0_08
X —_— — .
y — | — | o008
Ly |045| 06 | 0.75
L — | 10| —

©2015 % FEBF AT, RINFIE.

P-LFQFP100-14x14-0.50 PLQP0100KB-B — 0.6
Ho Unit: mm
#1 D
75 51
76 = = 50
(== -
== e
(== -
(== -
== e
(== -
(== -
(== -]
(== -
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Appendix 3.

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

3.1

I/O Registers

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.

RA6M5 Datasheet

MR3I0FF2E

Appendix 3.
A RIZTNAEI AR T10F 1728 thk A 373 18] A HA.

3.1

I/O Registers

Mg Bt

AT RHAFHPEROINGHEMIE, RINVETTEMMIBIRIM, ERFIEM I,

Table 3.1 Peripheral base address (1 of 3)
Name Description Base address
RMPU Renesas Memory Protection Unit 0x4000_0000
TZF TrustZone Filter 0x4000_0OEOO0
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
DMACS5 Direct memory access controller 5 0x4000_5140
DMAC6 Direct memory access controller 6 0x4000_5180
DMAC7 Direct memory access controller 7 0x4000_51CO0
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
PORTS8 Port 8 Control Registers 0x4008_0100
PORT9 Port9 Control Registers 0x4008_0120
PORTA Port A Control Registers 0x4008_0140
PORTB Port B Control Registers 0x4008_0160
PFS Pmn Pin Function Control Register 0x4008_0800
ELC Event Link Controller 0x4008_2000
RTC Realtime Clock 0x4008_3000

Table 3.1 ShigEithht(10f3)

Name Description it

RMPU ImERFERIPET 0x4000_0000
TZF TrustZone Filter 0x4000_OEOO
SRAM SRAM Control 0x4000_2000
BUS BEIES 0x4000_3000
DMACO EERTEH T EI220 0x4000_5000
DMACH EEREHIEEER1 0x4000_5040
DMAC2 BEAFIHRERIZE2 0x4000_5080
DMAC3 BHERNFIREITHI2E3 0x4000_50C0
DMAC4 BHERFHEEHR, 0x4000_5100
DMAC5 BEERFIHEITH SRS 0x4000_5140
DMAC6 BEAFIHBERIZE6 0x4000_5180
DMAC7 EEREIH 5887 0x4000_51C0
DMA DMACKE SR80 0x4000_5200
DTC BiELRIT 88 0x4000_5400
ICU HR T 8% 0x4000_6000
CACHE CACHE 0x4000_7000
CPSCU CPURSKR2ITHI R TT 0x4000_8000
DBG A ThAE 0x400_1B000
FCACHE NEFEE 0x400_1C100
SYSC R 0x4001_E000
PORTO I O Of= Hll & 17 28 0x4008_0000
PORT1 mOVERIE 728 0x4008_0020
PORT2 I O215 %5728 0x4008_0040
PORT3 IO 31T & 7 88 0x4008_0060
PORT4 Ik 412515 77 28 0x4008_0080
PORT5 Im OS5 HI & 728 0x4008_00A0
PORT6 i 6ITH & 788 0x4008_00CO
PORT7 IO 7 H & 788 0x4008_00EO
PORT8 ImO8IEHIE 728 0x4008_0100
PORT9 IHO9EHIF 728 0x4008_0120
PORTA HOAREE 7R 0x4008_0140
PORTB ik BT HI & 1728 0x4008_0160
PFS Pmn3 | BIThaEIE 55 7758 0x4008_0800
ELC B HEERIET R 0x4008_2000
RTC SMN R 0x4008_3000
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Table 3.1 Peripheral base address (2 of 3) Table 3.1 Mg EaE (24, #34)

Name Description Base address Name Description it

IWDT Independent Watchdog Timer 0x4008_3200 IWDT WIEITRERS 0x4008_3200
WDT Watchdog Timer 0x4008_3400 WDT EI BTSSR 0x4008_3400
CAC Clock Frequency Accuracy Measurement Circuit 0x4008_3600 CAC g TS =gk 0x4008_3600
MSTP Module Stop Control A, B, C, D 0x4008_4000 MSTP EHZ EEHIA. B C. D 0x4008_4000
POEG Port Output Enable Module for GPT 0x4008_A000 POEG GPTik 46 H EREIR R 0x4008_A000
USBFS USB 2.0 FS Module 0x4009_0000 USBFS USB2.OFS#&EHR 0x4009_0000
SDHIO SD Host Interface 0 0x4009_2000 SDHIO0 SDEMEOO 0x4009_2000
SSIEO Serial Sound Interface Enhanced (SSIE) 0x4009_DO000 SSIEO BITAESZOLE(SSIE) 0x4009_DO000
IICO Inter-Integrated Circuit 0 0x4009_F000 1ICO Inter-Integrated Circuit 0 0x4009_F000
licowu Inter-Integrated Circuit 0 Wake-up Unit 0x4009_F014 licowu A EREE AL BB BR O 58 7T, 0x4009_F014
lIC1 Inter-Integrated Circuit 1 0x4009_F100 1IC1 Inter-Integrated Circuit 1 0x4009_F100
lcz Inter-Integrated Circuit 2 0x4009_F200 licz Inter-Integrated Circuit 2 0x4009_F200
OSPI Octa Serial Peripheral Interface 0x400A_6000 OSPI OctaBB{ToM&#EO 0x400A_6000
CANO CANO Module 0x400A_8000 CANO CANO Module 0x400A_8000
CEC Consumer Electronics Control 0x400A_C000 CEC JHER B FITH 0x400A_C000
CANFD CANFD Module Control 0x400B_0000 CANFD CANFDAERIE I 0x400B_0000
CTSU Capacitive Touch Sensing Unit 0x400D_0000 CTSU BRI RN 2T 0x400D_0000
PSCU Peripheral Security Control Unit 0x400E_0000 PSCU SEREEFIETT 0x400E_0000
AGTO Low Power Asynchronous General purpose Timer 0 0x400E_8000 AGTO RINFER L BAER 250 0x400E_8000
AGT1 Low Power Asynchronous General purpose Timer 1 0x400E_8100 AGT1 RIhFER T BT 231 0x400E_8100
AGT2 Low Power Asynchronous General purpose Timer 2 0x400E_8200 AGT2 RInFER T BRAET 282 0x400E_8200
AGT3 Low Power Asynchronous General purpose Timer 3 0x400E_8300 AGT3 RINES S BAE 2R3 0x400E_8300
AGT4 Low Power Asynchronous General purpose Timer 4 0x400E_8400 AGT4 RIhFER T BRAEN R4 0x400E_8400
AGT5 Low Power Asynchronous General purpose Timer 5 0x400E_8500 AGT5 RIhFER T BT 25 0x400E_8500
TSN Temperature Sensor 0x400F_3000 TSN TRE RN 2R 0x400F_3000
CRC CRC Calculator 0x4010_8000 CRC CRC Calculator 0x4010_8000
DOC Data Operation Circuit 0x4010_9000 DOC HIRTHE B 0x4010_9000
USBHS USB 2.0 High-Speed Module 0x4011_1000 USBHS USB2.OEIRIEIR 0x4011_1000
EDMACO DMA Controller for the Ethernet Controller Channel 0 0x4011_4000 EDMACO LUK M1E 583 18 B ORI DMATE H1I 88 0x4011_4000
ETHERCO Ethernet Controller Channel 0 0x4011_4100 ETHERCO Vo T ETSERE) 0x4011_4100
ScCIo Serial Communication Interface 0 0x4011_8000 SCIo SiTEIREO0 0x4011_8000
SCi1 Serial Communication Interface 1 0x4011_8100 SCI1 BITEIREO 0x4011_8100
SCI2 Serial Communication Interface 2 0x4011_8200 SCI2 SRITIBINEO2 0x4011_8200
SCI3 Serial Communication Interface 3 0x4011_8300 SCI3 SRITIEINEO3 0x4011_8300
SCl4 Serial Communication Interface 4 0x4011_8400 SCl4 BimETEO4 0x4011_8400
SCI5 Serial Communication Interface 5 0x4011_8500 SCI5 RITIBINEOS 0x4011_8500
SCl6 Serial Communication Interface 6 0x4011_8600 SCl6 SRiTIBINEO6 0x4011_8600
SCI7 Serial Communication Interface 7 0x4011_8700 SCI7 SmafEnr 0x4011_8700
SCI8 Serial Communication Interface 8 0x4011_8800 SCI8 SiT@EfEas 0x4011_8800
SCI9 Serial Communication Interface 9 0x4011_8900 SCI9 SRITIBINEO9 0x4011_8900
SPIO Serial Peripheral Interface 0 0x4011_A000 SPIO B1TIMEENO0 0x4011_A000
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Table 3.1 Peripheral base address (3 of 3)
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Table 3.1 Shig Bt (30f3)

Name Description Base address
SPI1 Serial Peripheral Interface 1 0x4011_A100
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
GPT168 General PWM 16-Bit Timer 8 0x4016_9800
GPT169 General PWM 16-Bit Timer 9 0x4016_9900
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
FLAD Data Flash 0x407F_C000
FACI Flash Application Command Interface 0x407F_E000
QSPI Quad-SPI 0x6400_0000

Name Description it

SPI1 BITIMEEON 0x4011_A100
SCE9 REINES|E 0x4016_1000
GPT320 BAPWM32MIE T30 0x4016_9000
GPT321 BAPWM32LERT2R1 0x4016_9100
GPT322 BAPWM32fIEBT282 0x4016_9200
GPT323 BAPWM32MIERYES3 0x4016_9300
GPT164 BEAPWM16fLE 234 0x4016_9400
GPT165 BAPWM16fIERT2E5 0x4016_9500
GPT166 BAPWM16LERT256 0x4016_9600
GPT167 BEAPWM16MIERZE7 0x4016_9700
GPT168 BAPWM16MLERT238 0x4016_9800
GPT169 BAPWM16MLERT259 0x4016_9900
GPT_OPS R AR IRIZ RIS 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
FLAD HiRNE 0x407F_C000
FACI FlashFz a0 0x407F_E000
QSPI Quad-SPI 0x6400_0000

Note:  Name = Peripheral name

3.2

Description = Peripheral functionality
Base address = Lowest reserved address or address used by the peripheral

Access Cycles

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

Registers are grouped by associated module.
The number of access cycles indicates the number of cycles based on the specified reference clock.

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

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.

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

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.

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.
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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,

DMACNnN, 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

SYSsC 0x4001_E400 0x4001_ES5FF 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

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 2to4 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

OSPI 0x400A_6000 0x400A_6FFF 15 17 12to 15 15to0 17 PCLKB | Octa Serial Peripheral
Interface

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

CEC 0x400A_C000 0x400A_CFFF 4 3 1t03 1t03 PCLKB | Consumer Electronics
Control

CANFD 0x400B_0000 0x400C_FFFF 5 4 2to5 2to4 PCLKB | CANFD 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 2to 4 PCLKB | Temperature Sensor

CRC, DOC 0x4010_8000 0x4010_9FFF 5 4 2to5 2to4 PCLKA | CRC Calculator, Data
Operation Circuit

USBHS 0x4011_1000 0x4011_1FFF (BWAIT+5)'2 (BWAIT+4)'2 (BWAIT+4)'2 (BWAIT+2) to | PCLKA | USB 2.0 High-Speed

(BWAIT +4)2 Module
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Table 3.2 i) EH#A(10f3)
e A %L
Address ICLK = PCLK ICLK > PCLK™
Cycle

Peripherals From To Read Write Read Write Unit HXIhEE

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

SRAM, BUS, 7t TrustZoneid

DMACN, DMA, PISETN

DTC, ICU SRAMIZHI, B
=Hl. BEREFERR
EHI88n. DMACHEIR
BUE. DTCIRHIETF
28
AR HIES

CACHE 0x4000_7000 0x4000_7FFF 3 5 3 5 ICLK CACHE

CPSCU, DBG, 0x4000_8000 0x4001_CFFF 4 3 4 3 ICLK CPU f\?iﬁ\?’f%}?%‘]%

FCACHE 75, AR
IheE, NTF

SYSC 0x4001_E000 0x4001_E3FF 5 4 5 4 ICLK REIEH

SYSC 0x4001_E400 0x4001_ES5FF 9 8 5t08 5t08 PCLKB | &4zl

PORTN, PFS 0x4008_0000 0x4008_OFFF 5 4 2to5 2t04 PCLKB | i Oni=Hl
7728, Pmn5IH
IheeEH|
Register

ELC, RTC, IWDT, | 0x4008_2000 0x4008_3FFF 5 4 3to5 2to 4 PCLKB | Effistzictias,

WDT, CAC SKASEY$R, JRIT
BIHERS,
Bl AERNES,
EEEETES
Accuracy
& B R

MSTP 0x4008_4000 0x4008_4FFF 5 4 2t05 2to 4 PCLKB | #&3R{= 1F#54]

POEG 0x4008_A000 0x4008_AFFF 5 4 3to5 2to4 PCLKB | itO%itHEaE
GPT#&EIR

USBFS 0x4009_0000 0x4009_3FFF 6 5 3to6 3tob PCLKB | USB2.OFSHER

USBFS 0x4009_4000 0x4009_4FFF 4 3 1to4 1t03 PCLKB | USB2.OFS#&iR

SDHIO, SSIEO, 0x4009_2000 0x4009_FFFF 5 4 2to5 2t04 PCLKB | SDE#ZEO0

IICn, IICOWU BITESEEA
BIRAY, EK
ERRL BB RSN
PO EE AL SR EROMER &
7T

OSPI 0x400A_6000 0x400A_6FFF 15 17 12to 15 15t0 17 PCLKB | Octada1T9M&
Interface

CANn 0x400A_8000 0x400A_9FFF 5 4 2t05 2t04 PCLKB | CANn#&R

CEC 0x400A_C000 0x400A_CFFF 4 3 1t03 1t03 PCLKB | HZREBFM
Control

CANFD 0x400B_0000 0x400C_FFFF 5 4 2to5 2to4 PCLKB | CANFD Module

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

PSCU 0x400E_0000 0x400E_OFFF 5 4 2to5 2to4 PCLKB | ERE
=HlgT

AGTn 0x400E_8000 0x400E_8FFF 7 4 5t07 2t04 PCLKB | fKEBZ
Asynchronous
—RR A&
Timer n

TSN 0x400F_3000 0x400F_3FFF 5 4 2to5 2to4 PCLKB | ‘BERER 2

CRC, DOC 0x4010_8000 0x4010_9FFF 5 4 2to5 2to4 PCLKA | CRCItE23, B
EHBE

USBHS 0x4011_1000 0x4011_1FFF (BWAIT+5)2 | (BWAIT+4)2 | (BWAIT+4)2 | (BWAIT+2)to | PCLKA | USB 2.0 High-Speed

(BWAIT +4)2 Module
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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

EDMACO 0x4011_4000 0x4011_40FF 6 5 3to6 3to5 PCLKA | DMA Controller for the
Ethernet Controller
Channel 0

ETHERCO 0x4011_4100 0x4011_4FFF 15 14 12t0 15 12to0 14 PCLKA | Ethernet Controller
Channel 0

SCin 0x4011_8000 0x4011_8FFF 53 473 2t053 21043 PCLKA | Serial Communication
Interface n

SPIn 0x4011_A000 0x4011_AFFF 54 44 210 5% 210 4™ PCLKA | Serial Peripheral
Interface n

CANFD ECC 0x4012_F000 0x4012_FFFF 5 4 2to4 2to4 PCLKA | CANFD ECC Module

SCE9 0x4016_1000 0x4016_1FFF 6 4 3to6 2to 4 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 14t0 2to5 14t0 ™ PCLKA | Quad-SPI

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

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

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

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

Table 3.2 BRI (24, #34)
e A %L
Address ICLK = PCLK ICLK > PCLK™
Cycle

Peripherals From To Read Write Read Write Unit HXIhEE

EDMACO 0x4011_4000 0x4011_40FF 6 5 3to6 3to5 PCLKA | DMAZHI23
LUK 11 28
Channel 0

ETHERCO 0x4011_4100 0x4011_4FFF 15 14 12t0 15 1210 14 PCLKA | LIAREZH1%%
Channel 0

SCin 0x4011_8000 0x4011_8FFF 53 43 21053 2104’3 PCLKA | B1Ti@15
Interface n

SPIn 0x4011_A000 0x4011_AFFF 54 44 2t05% 2t0 4™ PCLKA | &174M&
Interface n

CANFD ECC 0x4012_F000 0x4012_FFFF 5 4 2to4 2t04 PCLKA | CANFD ECC Module

SCE9 0x4016_1000 0x4016_1FFF 6 4 3to6 2t04 PCLKA | R&HBE¥
Engine

GPT32n, GPT16n, | 0x4016_9000 0x4016_9FFF 7 4 4t07 2to4 PCLKA | &R PWM321EEETI

GPT_OPS 25n, BA
PWM161iLE BTN,
kel Elind
FFRI=HIE

ADC12n, DAC12 | 0x4017_0000 0x4017_2FFF 5 4 2to5 2t04 PCLKA | 12bit A/D Converter n,
12-bit D/A converter

QsPI 0x6400_0000 0x6400_000F 5 141075 2t05 141075 PCLKA | Quad-SPI

QSPI 0x6400_0010 0x6400_0013 25t0 ™5 6to”S 25t0 5t0 " PCLKA | Quad-SPI

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

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

Table 3.2 BRI (34, #34)
ihin) I RA %L
Address ICLK = FCLK ICLK > FCLK™
Cycle

Peripherals From To Read Write Read Write Unit H8XIhEE

FLAD, FACI 0x407F_C000 0x407F_EFFF 5 4 2to5 2to4 FCLK BIRINEFE. INF
R
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. BWAIT is the number of waits (not cycles) described in the USBHS.BUSWAIT register.

Note 3. 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 4. 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 5. The access cycles depend on the QSPI bus cycles.
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A1 INRPCLKEIFCLKA MR 9 IEE LR (FlN1.5) , MB/NMEFH/ MR, RAEESANE/NR. 30, 15812, 52153, F2BWA
ITRUSBHS.BUSWAITE 788 FIB RN ERES (FE2EEE) -

733510161 % 7728 (FTDRHL. FRDRHL. FCR. FDR. LSRFICDR) BY, 5iEtbHFARAVES 21 EHR
3.2, IpiEI8fiE7Fes (EFEFTDRH. FTDRL. FRRDHAIFRDRL) BY, ifim)/E RN TEFTT:

Table 3.2.

A43R18)321UF 7783 (SPDRIBY, IFIAILER32HPHIEZ2ME R, /R8s 16/IE 28 (SPDR_HA) BY, I5ialEEAMNR3.2FIR. JE5.3A1R/E
HAEUR T QSPLE L&A HA,
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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/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
Handling of unused pins

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

become possible.
Clock signals

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

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and 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 Vix (Min.).
Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSl is not guaranteed.
Differences between products

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

1. 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.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. Nolicense, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.

5. 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.

6. 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.

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8.  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.

9. 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.

10. 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.

11. 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.

12. ltis 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.

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

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

(Notel) “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.5.0-1 October 2020)

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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