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High-performance 240 MHz Arm Cortex-M33 core, up to 512 KB code flash memory with background operation, 16 KB Data
flash memory, and 64 KB SRAM with ECC. Integrated 12-bit A/D Converter with sample-and-hold circuit for simultaneous
sampling and single-end/pseudo-differential input supportive amplifier. Integrated General PWM Timer with 200 MHz
operation and high resolution. Integrated Secure Cryptographic Engine with cryptography accelerators and key management
support in concert with Arm TrustZone for integrated secure element functionality.

Features

= Arm® Cortex®-M33 Core

o Armv8-M architecture with the main extension
o Maximum operating frequency: 240 MHz
o Arm Memory Protection Unit (Arm MPU) .
— Protected Memory System Architecture (PMSAvS) m Multiple Clock Sources
— Secure MPU (MPU_S): 8 regions ® Main clock oscillator (MOSC) (8 to 24 MHz)
— Non-secure MPU (MPU_NS): 8 regions e High-speed on-chip oscillator (HOCO) (16/18/20 MHz)
® SysTick timer e Middle-speed on-chip oscillator (MOCO) (8 MHz)
— Embeds two Systick timers: Secure and Non-secure instance e Low-speed on-chip oscillator (LOCO) (32.768 kHz)
— Driven by LOCO or system clock o [WDT-dedicated on-chip oscillator (15 kHz)

m Data Processing Accelerator

e Trigonometric Function Unit (TFU)
o IIR Filter Accelerator (IIRFA)

e CoreSight™ ETM-M33 e Clock trim function for HOCO/MOCO/LOCO
e PLL/PLL2
m Memory e Clock out support

e Up to 512-KB code flash memory

e 16-KB data flash memory (125,000 program/erase (P/E) cycles) m General-Purpose I/O Ports

o 64-KB SRAM e 5-V tolerance, open drain, input pull-up, switchable driving ability
m Connectivity m Operating Voltage
e Serial Communications Interface (SCI) x 6 e VCC:2.7t03.6V

— Asynchronous interfaces

— 8-bit clock synchronous interface m Operating Temperature and Packages

— Smart card interface e Ta=-40°C to +105°C
— Simple [IC — 100-pin LQFP (14 mm x 14 mm, 0.5 mm pitch)
— Simple SPI — 64-pin LQFP (10 mm x 10 mm, 0.5 mm pitch)
— Simple LIN — 48-pin LQFP (7 mm % 7 mm, 0.5 mm pitch)
— Manchester coding — 64-pin QFN (8 mm x 8 mm, 0.4 mm pitch)

o 12C bus interface (IIC) x 2 — 48-pin QFN (7 mm x 7 mm, 0.5 mm pitch)

— Transfer at up to 3.2 Mpbs (high speed mode)
o Serial Peripheral Interface (SPI) x 2
o CAN with Flexible Data-rate (CANFD)

m Analog

e 12-bit A/D Converter (ADC) x 2
— Sample-and-hold circuits x 6
— Programmable Gain Amplifier x 4
e High-Speed Analog Comparator (ACMPHS) x 4
e 12-bit D/A Converter (DAC12) x 4
o Temperature Sensor (TSN)

m Timers

o General PWM Timer 32-bit (GPT32) with High Resolution x 4
— 156 ps resolution in 200 MHz

o General PWM Timer 32-bit (GPT32) x 6

e Low Power Asynchronous General Purpose Timer (AGT) x 2

m Security and Encryption

o Secure Cryptographic Engine (SCES)
— Symmetric algorithms: AES
— Hash-value generation: GHASH
— 128-bit unique ID

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

m System and Power Management

e Low power modes

e Event Link Controller (ELC)

o 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)

e Independent Watchdog Timer (IWDT)

o Key Interrupt Funciton (KINT)
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1. Overview

The MCU integrates multiple series of software-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 240 MHz with the following

features:

e Up to 512 KB code flash memory

e 64 KB SRAM

e General PWM Timer (GPT) - Enhanced High Resolution

e Analog peripherals

e Security and safety features

1.1 Function Outline

Table 1.1 Arm core

Feature

Functional description

Arm Cortex-M33 core

Maximum operating frequency: up to 240 MHz
Arm Cortex-M33 core:
— Armv8-M architecture with security extension
— Revision: rOp4-00rel0
Arm Memory Protection Unit (Arm MPU)
— Protected Memory System Architecture (PMSAvVS8)
— 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

Table 1.2 Memory

Feature

Functional description

Code flash memory

Maximum 512 KB of code flash memory.

Data flash memory

16 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 Error Correction Code (ECC).

Table 1.3 System (1 of 2)

Feature

Functional description

Operating modes

Two operating modes:
e Single-chip mode
e SCI 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.

Clocks

Main clock oscillator (MOSC)
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
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Feature

ThRELBA
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High-speed on-chip oscillator (HOCO)
Middle-speed on-chip oscillator (MOCO)
Low-speed on-chip oscillator (LOCO)
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Table 1.3 System (2 of 2)

Feature

Functional description
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Table 1.3 R¥%(222)

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.

Feature

ThEE5BA

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.

?ﬁ%ﬁﬁ%*ﬁ!ﬁﬂﬂﬂ% BBER(CAC
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Key Interrupt Function (KINT)

The key interrupt function (KINT) generates the key interrupt by detecting rising or falling edge
on the key interrupt input pins.

FhfTITHI28 ST (ICU)

FRERTIE 2R R TS (ICUIE R L B E SRR ERE
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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.

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).

Memory Protection Unit (MPU)

The MCU has one Memory Protection Unit (MPU).
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Table 1.4 Event link

Feature

Functional description

Table 1.4  EEDHEIE

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.

Feature

ThHEER

EFHERIEHIER(ELO)

EventLinkController(ELC)fEA&MINERIR=ENEMHBERIENRES, BENERITEIR
®, AWRRZ BIEEEE, THECPUTH.

Table 1.5 Direct memory access

Feature

Functional description

Table 1.5 HIERTFIAIR

Data Transfer Controller (DTC)

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

Feature

ThHEER

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.

RS RERE(DTO)

HURL TG ER (DTOBR A T AR PR AUE R R,

Table 1.6 Timers (1 of 2)

DMA Controller (DMAC)
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Feature

Functional description

Table 1.6 i1B32§(10f2)

General PWM Timer (GPT)

The General PWM Timer (GPT) is a 32-bit timer with GPT32 x 10 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.

Feature

ThEE5BA

PWM Delay Generation Circuit (PDG)

The PWM Delay Generation circuit (PDG) has 4 channels delay circuits that can connect to the
GPT. The PDG can control the rise and fall edge timing with which the PWM output for the
GPT320 through the GPT323.

EAPWMIE BY28(GPT)

BRAPWMER 28 (GPT)2— TN EBGPT32x10REBRI3 2 RS, PWMIEHZ AT LUE =601tk
ﬁ%ﬁg%%%ﬁ%g@mﬁﬂ%ﬁ%FEQ esh, AT LAERPWMIRIZ RITHIERIE R BN, GPTHE]
E °

Port Output Enable for GPT (POEG)

The POEG issues requests to stop output from output pins of the general PWM timer (GPT).
Select the method of detection for stopping the output from the list below.

PWMIER =4 EE E& (PDG)

PWMIEIR A B FE S (PDG) B 4 M RIERIEIR FERE, AT LUEHEE!
GPT. PDGRILUZHIPWMAS HEY LA AR TR T
GPT320:&@:3GPT323,

Low power Asynchronous General
Purpose Timer (AGT)

The low power Asynchronous General Purpose Timer (AGT) is a 32-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.

GPT(POEG) B3 [ %3 Hi fiE BE

POEGX HiER LU IEEAPWME BT 28 (GPT) A4 H 5 | AV 56 o
M RAERE L5 AR A 7%,

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

RhERTEA
BBERSER(AGT)

RIESS EATERBAGTE— 320N, SJAToPEE. JMEBAKhTEE Sk AN E LK
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Table 1.6 Timers (2 of 2)

Feature

Functional description

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.
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Table 1.6 s (29 hr929)

Feature

ThEE5BA

Table 1.7 Communication interfaces
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Feature

Functional description

Table 1.7  &ifl#EQ

Serial Communications Interface (SCI)

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

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

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

Feature

ThEE5LBA

I2C bus interface (IIC)

The I2C bus interface (IIC) has 2 channels. The 1IC module conform with and provide a subset of
the NXP 12C (Inter-Integrated Circuit) bus interface functions.

BITEEREOG)

BITREEGEEOCQ-6BEEERS MBS HTIED: @
SHED (UARTHIS S BEEOEARIS(ACA)

sfiRYFE PO

Simple IIC (master-only)

&1 &2 AYSPI
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RERECIFISISOIECT816-3 B FE SMEMINIUTE, SCIn(n=0%14 9)BBFIFOZ A X LUK
ESEMeNTRE, FETUERR ERBRREFIRURERIEEHEE,

forsd 4

Serial Peripheral Interface (SPI)

The Serial Peripheral Interface (SPI) has 2 channels. The SPI provides high-speed full-duplex
synchronous serial communications with multiple processors and peripheral devices.

R2CEL&EAIC

RCELEONOB2MRE, ICERIFEHIEMNXPI2C (NEPEMER) S&EADENFE.

CAN with Flexible Data-rate (CANFD)

The CAN with Flexible Data-rate (CANFD) module can handle classical CAN frames and CAN-
FD frames complied with ISO 11898-1 standard.
The module supports 4 transmit buffers and 32 receive buffer.

BITIMRIEO(SPY

BITIMRIEOGPIE2MEE, SPHRMS S MOERNINEIRENSELNIRAT BITHERE,

Table 1.8 Analog
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Feature

Functional description

Table 1.8 Analog

12-bit A/D Converter (ADC)

The 12-bit A/D Converter (ADC) has two units of 12-bit successive approximation A/D
Converters with sample-and-hold circuits and programmable gain amplifiers (PGA) provided.
The A/D converter unit 0 (ADCO) can select up to 21 channels of analog inputs. The A/D
converter unit 1 (ADC1) can select up to 17 channels of analog inputs. The temperature sensor,
internal reference voltage, and D/A converters can be A/D-converted by ADCO or ADC1.

Feature

ThHEER

12-bit D/A Converter (DAC12)

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

12-bit A/D Converter (ADC)

12{ AD¥%1% 238 (ADC) BN B 701 2iZ R8I AD

REHE R RIT RN A RIZE A 23 (PGA) HI IR 25,

AD#% 123 8 7TO(ADCO) R % B] LUEE 2 1 MEIMBI N BB, ADF#E2SE 71 (ADC1) R Z 0] LUEE
TNEMBNBEE, BEERE. NPSEBEMDARIRLEETIETADCOFADCT HITADEIR,

High-Speed Analog Comparator
(ACMPHS)

The High-Speed Analog Comparator (ACMPHS) compares a test voltage with a reference
voltage and provides a digital output based on the conversion result. Both the test and reference
voltages can be provided to the comparator from internal sources such as the DAC12 output and
internal reference voltage, and an external source with or without an internal PGA. Such
flexibility is useful in applications that require go/no-go comparisons to be performed between
analog signals without necessarily requiring A/D conversion.

12-bit D/A Converter (DAC12)

RHET — M 2{IDAKEES (DACT 2)o

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 ADC for conversion and can be further used by the
end application.

BRI LR ER (ACMPHS)

SRR LR (ACMPHS) MK FBE 5 25 BE#HITILR, HRBERRARRHEEAT ML, Wit
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Table 1.9 Data processing

Feature

Functional description
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Table 1.9 58 (L

Cyclic Redundancy Check (CRC)

The Cyclic Redundancy Check (CRC) 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. The snoop function allows to
monitor the access to specific addresses. This function is useful in applications that require CRC
code to be generated automatically in certain events, such as monitoring writes to the serial
transmit buffer and reads from the serial receive buffer.

Feature

ThEE5BA

Data Operation Circuit (DOC)

The data operation circuit (DOC) is used to compare, add, and subtract 16 or 32-bit data. An
interrupt can be generated when the following conditions apply.

e When the 16 or 32-bit compared values match the detection condition

e When the result of 16 or 32-bit data addition overflows

e When the result of 16 or 32-bit data subtraction underflows

B TTARIREL(CRCO)

B TURIR L (CRC) E M CRCAUES LU MEHE FAYEEIR, CRCITELRBVLIAFF B LA AL SB-firs
tEMSB-first@fS. IS, EAIUEAEFMCRCEM ST, snoopThREA VT IS MR 45 E HIULAY T
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BYE N M EBRTTHIR G A X BY 35 EY,

Table 1.10 Data processing accelerator

¥IEEE B (DOC)
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Feature

Functional description

Table 1.10  $UEIRHNES

Trigonometric function unit (TFU)

Calculation of sine, cosine, arctangent, and \/x2 + y2
e A sine and cosine can be simultaneously calculated.

e An arctangent and \/xz + y2 can be simultaneously calculated.

Feature

ThiEEA

IIR Filter Accelerator (IIRFA)

e 16 channels of biquad IIR filter
e cascaded biquad filter (max.32 stages)
e Operations using single-precision floating-point numbers

= AR B IT(TF)

HHEIEZ. RZ. RIEFMx2+y2

B LAE Y i+ B IE MR Z,
A ERY I8 R ETIFIx2+y2,

TIREIR 23 IR 28 (IIRFA)
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1.2 Block Diagram 1.2 1EE
Figure 1.1 shows a block diagram of the MCU superset. Some individual devices within the group have a subset of the EN1ERTMCUBERIER, AANELRMIGEEETEOINEE.,
features.
Memory Bus Arm Cortex-M33 System Memory Bus Arm Cortex-M33 System
| 512 KB code flash | MPU | | DSP | | FPU | | POR/LVD | Clocks | 512KBfLEB AT | | MPU | | DSP | | FPU | | POR/LVD | Clocks
o] T
| MPY || o com | MPY | e
1KB Standby | ode contro | | PLL/PLL2 | KB Standby | iz | | PLL/PLL2 |
SRAM SRAM
| nvie | | NVIC |
| Power control | CAC | | IhERITH | | CAC |
DMA DMA
| System timer | | REERT 25 | —
IcU Register write ICU HEEHR5RIP
DTC protection DTC
| Test and DBG interface | | MIRFIDBGHEEO |
Timers Communication interfaces Data processing accelerator Timers ‘EifEO b 6y (SEY e
| SCIx6 | | IIC x 2 | | CANFD x 1 | | TFU | | IIRFA | SCI %6 | | liC x 2 | | CANFD x 1 | | TFU | | IIRFA
GPT x 10 GPT x 10
SPI x 2 SPIx 2
PDG x 4 Event link Data processing Analog PDG x 4 EThHERE IR IR Analog
ELC CRC ADC x 2 TSN ELC CRC ADCx 2% TSN
Security DoC Security DOC
[ovetaxs ] [Croneie] [orcians ] [Loomers ]
Note:  Not available on all parts. Note:  HIFFEFrEERH4 LA RIA,
Figure 1.1 Block diagram Figure 1.1 EE
1.3 Part Numbering 1.3 SHES
Figure 1.2 shows the product part number information, including memory capacity and package type. Table 1.11 shows a EN2ERTERBGSER, 8ERAFEIENHELXE, R1NMERTFRYIIR.
list of products.
R01DS0400EJ0110 Rev.1.10 leNESAS Page 6 of 92 R01DS0400EJ0110 Rev.1.10 leNESAS 601, H92W
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R7FA6T2AD3

FP #AA 0

$

Production identification code

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

Package type

FP: LQFP 100 pins
FM: LQFP 64 pins
FL: LQFP 48 pins
NB: QFN 64 pins
NE: QFN 48 pins

Quality Grade

Operating temperature
3:-40°C to 105°C

Code flash memory size
D: 512 KB
B: 256 KB

Feature set
A: CAN-FD not support
B: CAN-FD support

Group number

Series name

RA family

Flash memory

Renesas microcontroller

RAG6T2 Datasheet

1. Overview

R7FA6T2AD3CFP #AA 0

g

HE=IRAED

B, mFME (B8R #AA: (UTE
# (5%)

BER

FP: LQFP 100 pins

FM: LQFP 64 pins

FL: LQFP 48 pins

NB: QFN 64 pins

NE: QFN 48 pins

BREFL

TERE3: -40°CE1
05°C

EBRFERN
D: 512 KB
B: 256 KB

Thie

A:CAN-FDARZ 1
B: CAN-FD support

HS

RIIBIF

ERBRT L
R

Renesas microcontroller

Figure 1.2 Part numbering scheme
Table 1.11 Product list (1 of 2)
Data Operating
Product part number Package code Code flash | flash SRAM CAN-FD temperature
R7FA6T2AD3CFP PLQP0100KB-B 512 KB 16 KB 64 KB Not support -40 to +105°C
R7FA6T2AD3CFM PLQP0064KB-C
R7FA6T2AD3CFL PLQP0048KB-B
R7FA6T2AD3CNB PWQNOO064LA-A
R7FA6T2AD3CNE PWQNO0048KB-A
R7FA6T2AB3CFP PLQP0100KB-B 256 KB
R7FA6T2AB3CFM PLQP0064KB-C
R7FA6T2AB3CFL PLQP0048KB-B
R7FA6T2AB3CNB PWQNOO0G4LA-A
R7FA6T2AB3CNE PWQNO0048KB-A
R01DS0400EJ0110 Rev.1.10 RENESAS Page 7 of 92
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Figure 1.2  SHESHE
Table 111  F@&%I&(10f2)
iR T{ERE
EamEtS BEAB KE31A7F iNF SRAM CAN-FD
R7FA6T2AD3CFP PLQP0100KB-B 512 KB 16 KB 64 KB -2 -40 to +105°C
R7FAG6T2AD3CFM PLQP0064KB-C
R7FA6T2AD3CFL PLQP0048KB-B
R7FA6T2AD3CNB PWQNO064LA-A
R7FAG6T2AD3CNE PWQNO0048KB-A
R7FA6T2AB3CFP PLQP0100KB-B 256 KB
R7FA6T2AB3CFM PLQP0064KB-C
R7FA6T2AB3CFL PLQP0048KB-B
R7FA6T2AB3CNB PWQNOO064LA-A
R7FA6T2AB3CNE PWQNO048KB-A
RO1DS0400EJ0110 Rev.1.10 RENESAS E70, #9201

Dec 9, 2021
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RAG6T2 Datasheet 1. Overview
Table 1.11 Product list (2 of 2)
Data Operating
Product part number Package code Code flash | flash SRAM CAN-FD temperature
R7FA6T2BD3CFP PLQP0100KB-B 512 KB 16 KB 64 KB Support -40 to +105°C
R7FA6T2BD3CFM PLQP0064KB-C
R7FA6T2BD3CFL PLQPO0048KB-B
R7FA6T2BD3CNB PWQNOO064LA-A
R7FA6T2BD3CNE PWQNO0048KB-A
R7FA6T2BB3CFP PLQPO0100KB-B 256 KB
R7FA6T2BB3CFM PLQPO0064KB-C
R7FA6T2BB3CFL PLQP0048KB-B
R7FA6T2BB3CNB PWQNOO064LA-A
R7FA6T2BB3CNE PWQNO0048KB-A
R0O1DS0400EJ0110 Rev.1.10 RENESAS Page 8 of 92
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Table 1.11 E@ylE i Fn24)
HiE T(ERE
RIS aEKB KiBiR%E A% | SRAM CAN-FD
R7FAG6T2BD3CFP PLQP0100KB-B 512 KB 16 KB | 64 KB Support -40 to +105°C
R7FA6T2BD3CFM PLQP0064KB-C
R7FA6T2BD3CFL PLQP0048KB-B
R7FA6T2BD3CNB PWQNO064LA-A
R7FA6T2BD3CNE PWQNO0048KB-A
R7FA6T2BB3CFP PLQP0100KB-B 256 KB
R7FA6T2BB3CFM PLQP0064KB-C
R7FA6T2BB3CFL PLQP0048KB-B
R7FA6T2BB3CNB PWQNO064LA-A
R7FA6T2BB3CNE PWQNO0048KB-A
R0O1DS0400EJ0110 Rev.1.10 RENESAS 80, #92W
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1.4 IhBELLER

RAG6T2 Datasheet 1. Overview
14 Function Comparison
Table 1.12 Function Comparison
Parts number R7FA6T2XX3CFP | R7TFA6T2XX3CFM | R7TFA6T2XX3CFL | R7TFA6T2XX3CNB | R7TFA6T2XX3CNE
Pin count 100 64 48 64 48
Package LQFP QFN
Code flash memory 512 KB, 256KB
Data flash memory 16 KB
SRAM ECC 64 KB
Standby SRAM Parity 1KB
DMA DTC Yes
DMAC 8
System CPU clock 240 MHz (max.)
CPU clock MOSC, HOCO, MOCO, LOCO, PLL
sources
CAC Yes
WDT/IWDT Yes
KINT Yes
Communication SCI 6
Ic 22
SPI 2
CANFD 1
Timers GPT 10
AGT 2
Analog ADC Unit 0: 12 + 93, Unit 0: 10, Unit 0: 6, Unit 0: 10, Unit 0: 6,
Unit1: 8 + 9°3 Unit 1: 8 Unit 1: 4 Unit 1: 8 Unit 1: 4
DAC12 4 2 4 2
ACMPHS 4 2 4 2
PGA 4 3 4 3
TSN Yes
Data processing CRC Yes
DOC Yes
Event control ELC Yes
Accelerator TFU Yes
IIRFA Yes
Security SCES5, TrustZone and Lifecycle management
Note:  The product name differs depend on the memory size and CAN-FD support. see section 1.3. Part Numbering.
Note 1. Available pins depend on the Pin count, about details see section 1.7. Pin Lists.
Note 2. Fm+ and Hs-mode is only available for IIC channel 11CO.
Note 3. Shared terminal for UNITO and UNIT1.
R01DS0400EJ0110 Rev.1.10 RENESAS Page 9 of 92
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Table 1.12  IhHEELLER
SRS R7FA6T2XX3CFP | R7TFA6T2XX3CFM | R7TFA6T2XX3CFL | R7TFA6T2XX3CNB | R7TFA6T2XX3CNE
FHER 100 64 48 64 48
Package LQFP QFN
(R¥ DAL 512 KB, 256KB
BiRNE 16 KB
SRAM ECC 64 KB
Standby SRAM Parity 1KB
DMA DTC Yes
DMAC 8
System RRIIBEI 240 MHz (max.)
CPUBY##H MOSC, HOCO, MOCO, LOCO, PLL
TR
CAC Yes
WDT/IWDT Yes
KINT Yes
Communication SCI 6
IIC 22
SPI 2
CANFD 1
Timers GPT! 10
AGT" 2
Analog ADC Unit 0: 12 + 973, Unit 0: 10, Unit 0: 6, Unit 0: 10, Unit 0: 6,
Unit1: 8 + 93 Unit 1: 8 Unit 1: 4 Unit 1: 8 Unit 1: 4
DAC12 2 4 2
ACMPHS 2 4 2
PGA 3 4 3
TSN Yes
BB CRC Yes
DOC Yes
EHEE ELC Yes
Accelerator TFU Yes
IIRFA Yes
Security SCE5. TrustZoneM 4 a5 /& HAE IR
Note: @B MANRNFANMCAN-FDZHFMF. WE13W, BHES.

A1 AEMBUR T BRI,
A2 Fm+FIHsR T (UE B FICEIBICO,

7E3.UNITORIUNIT1 £ B i Fo

BFEM177, 31T,

R01DS0400EJ0110 Rev.1.10

Dec 9, 2021
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1.5 Pin Functions

Table 1.13 Pin functions (1 of 3)

RAG6T2 Datasheet

1. Overview

1.5 5IHITNEE

Function Signal 1/0 Description

Power supply VCC Input Power supply pin. Connect it to the system power supply. Connect
this pin to VSS by a 0.1-yF capacitor. The capacitor should be
placed close to the pin.

VCL 1/0 Connect this pin to the VSS pin by the smoothing capacitor used to
stabilize the internal power supply. Place the capacitor close to the
pin.

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

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

XTAL Output

CLKOUT Output Clock output pin

Operating mode control MD Input Pin for setting the operating mode. The signal level on this pin must
not be changed during operation mode transition on release from
the reset state.

System control RES Input Reset signal input pin. The MCU enters the reset state when this
signal goes low.

CAC CACREF Input Measurement reference clock input pin

On-chip emulator T™MS Input On-chip emulator or boundary scan pins

TDI Input

TCK Input

TDO Output

TCLK Output Output clock for synchronization with the trace data

TDATAO to TDATA3 Output Trace data output

SWO Output Serial wire trace output pin

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

SWCLK Input Serial wire clock pin

Interrupt NMI Input Non-maskable interrupt request pin

IRQnN Input Maskable interrupt request pins

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

KINT KRO0O to KRO7 Input A key interrupt can be generated by inputting a falling edge to the
key interrupt input pins

R01DS0400EJ0110 Rev.1.10 RENESAS Page 10 of 92
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Table 1.13  5IIZhEE(10f3)
Function Signal 110 Description
iR vCC Input BRI, KHEZIRSER, BT — 101 uFEE RIS %
ERvSS, BANEESIHKE.,
VCL 110 B AT RENIERNTEETSHFULS I ENEREBIVSSIH. 1§
BARRISIMKE,
VSS Input s, BEERIRARIROV).
Clock EXTAL Input mNIERERIS IR, SMERBTEME S AT LUBEEXTALS BN,
XTAL Output
CLKOUT Output B it 5 1A
RERTUT MD Input AT RERERINSIM, EAEMRESHFERANRIEREIREE
, MEEMUSI ERNES BT,
RETHT RES Input EMUESHASIH. HZESEMET, MCUBANEMRS.
CAC CACREF Input MESZ B ShimAN G|
On-chip emulator ™S Input A E{AERESNRTHES|
TDI Input
TCK Input
TDO Output
TCLK Output AT 5REEIER Y R HeT#h
TDATAO to TDATA3 Output IR RS RS
SWO Output BITHT A5 H
SWDIO 110 BITRIEA SRR NS H
SWCLK Input RITLEY RS
Interrupt NMI Input ol ik ETiE K5 | R
IRQN Input B Rk P RTIE K5 | i
IRQN-DS Input B Rk P ETERSI#, e A FDeep
REFIRR
KINT KROO to KRO7 Input R [R5 PR 5 | RS\ TR BT LU= i h i
R01DS0400EJ0110 Rev.1.10 RENESAS 105, F920T
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1. Overview

Table 1.13 Pin functions (2 of 3)
Function Signal 1/0 Description
GPT GTETRGA, GTETRGB, Input External trigger input pins

GTETRGC, GTETRGD

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

GTADSMO, GTADSM1 Output A/D conversion start request monitoring output pins

GTCPPOO to GTCPPO4, | Output Toggle output synchronized with PWM period

GTCPPO7

GTIU Input Hall sensor input pin U

GTIV Input Hall sensor input pin V

GTIW Input Hall sensor input pin W

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

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

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

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

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

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

AGT AGTEENn Input External event input enable signals

AGTIOn 1/0 External event input and pulse output pins

AGTOn Output Pulse output pins

AGTOAN Output Output compare match A output pins

AGTOBN Output Output compare match B output pins

SClI SCKn 110 Input/output pins for the clock (clock synchronous mode)

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

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

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

CTSn Input Input for the start of transmission.

DEn Output Output pins for Driver Enable signal

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

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

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

MISOn 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)

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

lIc SCLn 1/0 Input/output pins for the clock
SDANn 1/0 Input/output pins for data
SPI RSPCKA, RSPCKB 1/0 Clock input/output pin

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

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

SSLAO, SSLBO 1/0 Input or output pin for slave selection

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

to SSLB3

R01DS0400EJ0110 Rev.1.10 RENESAS Page 11 of 92
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Table 1.13 SIEIThEE (24, H#34)
Function Signal 110 Description
GPT GTETRGA, GTETRGB, Input SMNERR R BN 5| R
GTETRGC, GTETRGD
GTIOCnA, GTIOCnB 110 BN, WM RSEPWMERIL SR
GTADSMO, GTADSM1 Output ADERFHIATER G L 5| f
GTCPPOO to GTCPPO4, | Output 5PWMEHRRI & B9t 461 tH
GTCPPO7
GTIU Input EREREEHASIHIU
GTIV Input EREREBHNSIHIV
GTIW Input FN R DN
GTOUUP Output A FBLDCEMIEHIFIBPWMEEH (IEUFR)
GTOULO Output FAFBLDCEHIZHIA3EPWMEIL (faAUME)
GTOVUP Output FFBLDCEENIZHIMMEPWMEEE (IEVAR)
GTOVLO Output FFBLDCEHNIZHIN3BPWMELL (Vi)
GTOWUP Output FAFBLDCEHIZHEIRIEPWMELH (LEEWAE)
GTOWLO Output FATFBLDCEBHIZTHIFIBPWMELE (FAWHE)
AGT AGTEEn Input SMEREHIMANERRE S
AGTIOn 110 SMEBE A N FORK AR HE 5 R
AGTOn Output BiomsE 5 1A
AGTOAnN Output it EE AR ILAC AR 5 | B
AGTOBn Output i EE AR UL A B YA L 5 | B
SCI SCKn 110 R AEES I (MRS ET)
RXDn Input BRWHiENEAS I (RSRANHESRI)
TXDn Output FEBiENEES I (B RANHRS )
CTSn_RTSn 110 BRI IHATERNAEMBRNFE (RPEANHESE
H) , EEFEEXK.
CTSn Input FraafEimaviaN.
DEn Output IREn2RfEREIE S AL S/
SCLn 110 NCBY gAY NI 5 I (BRI )
SDAN 110 NCHIEMmANBLE SR (BRICKR)
SCKn 110 B ARSI (BERSPHRT)
MISOn 110 BT EEESIENEARESI (FRSPHER)
MOSIn 110 BWARHS AT EHESR (FHRSPHRR)
SSn Input FiEEmAGI (BRSPHRI) , MBETEX
I[e; SCLn 110 B EpAOE N e L 5 | R
SDAN 110 HIERNRIHEIH
SPI RSPCKA, RSPCKB 110 ERERETDNEC T )
MOSIA, MOSIB 110 FF M EN 8 HEER N5 5 |
MISOA, MISOB 110 MALE AR RS\ Sk 5 | B
SSLAO, SSLBO 110 MAEEZ RIS 5 B
SSLA1 to SSLA3, SSLB1 | Output MR L 5 |5
to SSLB3
R01DS0400EJ0110 Rev.1.10 RENESAS SN, H920
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Table 1.13 Pin functions (3 of 3)
Function Signal 1/0 Description
CANFD CRXO0 Input Receive data
CTX0 Output Transmit data
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.
VREFHO Input Analog reference voltage supply pin for the ADC. Connect this pin to
AVCCO when not using the ADC.
VREFLO Input Analog reference ground pin for the ADC. Connect this pin to
AVSSO0 when not using the ADC.
ADC ANO0O0O to AN028 Input Input pins for the analog signals to be processed by the A/D
converter.
PGAINO to PGAIN3 Input Pseudo-differential input pins of programmable gain amplifier (Signal
source side)
PGAVSSO0 to PGAVSS3 Input Pseudo-differential input pins of programmable gain amplifier
(reference ground side)
PGAOUTO to PGAOUT3 | Output Monitor output pins of programmable gain amplifier
ADTRGm Input Input pins for the external trigger signals that start the A/D
conversion, active-low.
DAC12 DAn Output Output pins for the analog signals processed by the D/A converter.
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
I/0 ports P201, P212, P213, PAO8 |1/O General-purpose input/output pins
to PA15, PB03 to PB10,
PB12 to PB15, PC06 to
PC12, PC14, PC15, PDO0O
to PD15, PEOO to PEQS,
PEO8 to PE15
P000, P0O01, P002, PAOO | Input General-purpose input pins
to PAQ7, PB0O to PB02,
PCO00 to PCO5, PC13
R01DS0400EJ0110 Rev.1.10 RENESAS Page 12 of 92
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Table 1.13 SIEIThEE (31 ePEI34)
Function Signal 110 Description
CANFD CRXO0 Input U EE
CTX0 Output EHEIE
RINER R AVCCO Input BRINBEEBIRS | . XAEE MERARINEIR, RIZ5IHRHESY
CC5I IR B IE,
AVSS0 Input RIS M, XS MEREDIM, NIZ5IHRMI5VSS
5IEEREE.
VREFHO Input ADCHIEINSE BERIRSIf, L5 HIEEE
FERADCERTRIAVCCO,
VREFLO Input ADCRIREINSZ1ZM S ], KL |BEREE]
REBADCET AVSSO0,
ADC ANO00O to AN028 Input AD¥ei 23 2 ERIIEIME SRR R,
PGAINO to PGAIN3 Input FIRIZIE HRABNHRESBASIH (ESHEM)
PGAVSSO to PGAVSS3 | Input PIRIZIE AR ESBASIH (ZFHM)
PGAOUTO to PGAOUT3 | Output Y IT TR IE Zn TR 2R A LH 5 1R
ADTRGm Input AT BEADEMAISMNBAR R ESHMASIH, KETEN
DAC12 DAn Output R RS IR 2R RO IR AU RRNE S VS L 5 1B,
ACMPHS VCOUT Output FLiReR 5 1M (FE S TAIORMIHY)
CMPOUTmM Output thiReRim s (m: 827TS)
CMPOUT012 Output tbirgsiamttis I (000 1H2B90RMIL)
IVREFO, IVREF1 Input thiRERI S E BERNS M
IVCMPmO, IVCMPm2, Input tbigs AR BERASI (m: 2%
IVCMPmM3
1/0 ports P201, P212, P213, PA08 |1/O General-purpose input/output pins
to PA15, PB03 to PB10,
PB12 to PB15, PC06 to
PC12, PC14, PC15, PD00
to PD15, PEOO to PEOG,
PEO8 to PE15
P000, PO01, P002, PAOO | Input BAMANSIH
to PAO7, PBOO to PB02,
PCO00 to PCO05, PC13
R0O1DS0400EJ0110 Rev.1.10 RENESAS F120, #9207
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1.6  Pin Assignments 1.6 Sl ED
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Gp PN egzzgREELIONCegRET oY Qo BNcogzg8EgeToNCogBgEToN
ONOIXIXIXIITIOOSOooDLOOOBOBcbnmom OND0DXTXIIxIIO0OOSCOOOODOOBOobodd D
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5 T S N TS s s EEE S S S - EEEL S5 IE S 5 T SN TS s s EE ST sS - S EEC eI e e
PA14/TCK/SWCLK [ 76 50 vCC PA14/TCK/ISWCLK [ 76 s0[] vCC
PA15/TDI O 77 49[ VSS PA15/TDI [ 77 49 VSS
PC10 [ 78 48] VCL PC10 [ 78 48[ VCL
PC11 [ 7 47 PB10 PC11 [ 79 473 PB10
PC12 [ 80 461 PE15 PC12 [ & 46[] PE15
PDO0 [ 81 451 PE14 PD00 [ 81 45[] PE14
PDO1 [ 82 44] PE13 PDO1 [ 82 44 PE13
PD02 [ 83 43 PE12 PD02 [ 8 43 PE12
PDO3 [ 84 42 PE PD03 [ 8 42 PEM
PDO4 [ 8 #[3 PE10 PD04 [ 8 41 PE10
PDO5 O] 8 40[A PE09 PD05 ] 8 407 PE0Y
PDO6 [ &7 39|71 PE0S PDO6 O] &7 397 PE0S
PDO7 [ 88 38[J P002 PDO7 [ 88 38[J P002
PB03/TDO [ 8 37 PB02 PB03/TDO [ & 37 PB02
PB04 [ % 361 PBO1 PB04 [] %0 36[] PBO1
PBO5 [] ot 3571 PBOO PBO5 [ ot 35|73 PBOO
PBo6 O] 52 340 PCO5 PBO6 O %2 243 PCO5
PBO7 [ 88 33| PCO4 PBO7 O 9 333 PCO4
P201/MD [ 94 32| PAO7 P201/MD [ 94 32| PAO7
PBO8 [ o 31| PAOG PBO8 [ % 317 PAOG
PBO9 [ % 30[1 PAOS PBO9 [ % a0 PAOS
PE00 [ o7 29[ PAO4 PE0O [ o7 20[] PAO4
PEO1 [ 98 28] AVCCO PEO1 [ 98 28] AVCCO
vss [ e O 271 AVSSO vss [ w0 O 27| AVSSO
vee oo 26]1 PAO3 vee oo 26[1 PAO3
OO00O00000000000000000000o0g OO000000000000000000000000
N O F WO O®mT OO N O - AN MO OO0 = © = N N O W O O™ T WO N O - AN WO oo = ©O - o
S o oc oo -Ts oI FUuoSgOLSLS IS SISO S o oo T -poIFFTLUuEeaesLs IR SISO
&&&&&>888>>§§'¥888&’8§58§§§ EEEEE>&’S&’>>§§ZSSSSEEES§§E
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Figure 1.3 Pin assignment for LQFP 100-pin Figure 1.3 LQFP1005|kilRY 51k 43 B
o o
[=) o
= =
4] 4]
{2} ow
= =
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PA14/TCK/SWCLK [ 49 32 [ vee PA14/TCK/ISWCLK [ 49 32 [ vce
PA15/TDI [ 50 31 [ VSS PA15/TDI [ 50 31 [ vSS
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1.7 Pin Lists
Table 1.14 Pin list (1 of 3)
(=3 -
S Y
& |23 |§ »| Power System,
5 5 = = Clock, Debug, | I/0O
4 [Ag|ag|CAC ports | Ex. Interrupt/KINT | SCI/IIC/SPI/CANFD GPT/AGT ADC/DAC12/ACMPHS
1 — — | CLKOUT/TCLK PE02 | — SCKO_B/DE0/SCK3_A/DE3/RSPCKB_C GTOVLO/GTIOC7B/GTIOC8A CMPOUTO
2 — — | TDATAO PEO3 | — RXD0_B/MISO0_B/SCLO/CTS3_A/SSLBO_C GTOWLO/GTIOCBA/GTIOC9A CMPOUT1
3 — | TDATA1 PE04 | — TXDO_B/MOSI0_B/SDA0/CTS3_RTS3/SS3_A/DE3/ GTOUUP/GTIOC8B/GTIOC7B CMPOUT2
SSLB1_C
4 — — | TDATA2 PEO5 | — CTS0_RTS0/SS0_B/DEO/RXD3_A/MISO3_A/SCL3/ GTOVUP/GTIOC9A/GTIOC8B/ CMPOUT3
MISOB_C GTCPPO2
5 . — | TDATA3 PEO6 | — CTS0_B/TXD3_A/MOSI3_A/SDA3/MOSIB_C GTOWUP/GTIOC9B/GTCPPO3 —
6 1 1 vce — — — — —
7 2 2 — PC13 | NMI — GTETRGD —
8 3 3 — PC14 | IRQ14 — GTETRGA/GTIOC3A/GTCPPOO0/ ADTRGO0/CMPOUTO012
GTADSMO/GTCPPO4/AGTIO0
9 4 4 — PC15 | IRQ15 — GTETRGB/GTIOC3B/GTCPPO1/ ADTRG1/CMPOUT3
GTADSM1/GTCPPO7/AGTIO1
10 [— |— |Vss — — — — —
1" — — | vCC — — — — —
12 5 5 EXTAL P212 | — — — —
13 |6 6 XTAL P213 | IRQO — — —
14 |7 7 RES — — — — —
15 (8 |— |— PC00 | IRQ11-DS — — AN012/PGAOUTO/IVCMPOO
16 |9 — | = PC01 | IRQ12-DS — — ANO013/PGAOUT1/IVCMP10
17 10 [(— [— PC02 | IRQ13-DS — — AN014/PGAOUT2/IVCMP20
18 1" — | = PC03 | IRQ14-DS — — ANO015/PGAOUT3/IVCMP30
19 [— |—|— P000 | IRQO — — ANO16/IVREFO
20 |12 |8 |VREFLO — — — — —
21 13 9 VREFHO — — — — —
22 | — — | = P001 IRQ2 — — ANO17/IVREF1
23 14 10 | — PA00 | IRQO-DS — — ANOO0O/PGAINO/IVCMPO2/
IVCMPO03
24 15 " | — PAO1 | IRQ1 — — ANO001/PGAVSS0
25 16 12 | — PAO2 | IRQ2 — — ANO002/PGAIN1/IVCMP12/
IVCMP13
26 17 13 | — PAO3 | IRQ3 — — ANOO3/PGAVSS1
27 18 14 | AVSSO — — — — —
28 19 15 | AVCCO — — — _ —
29 |20 [16 |— PAO4 | IRQ4 — — AN004/PGAIN2/IVCMP22/
IVCMP23
30 |21 17 | — PAO5 | IRQ5 — — ANO05/PGAVSS2
31 22 18 | — PA06 | IRQ6 — — ANO006/DAO
32 |23 |19 |— PAO7 | IRQ7 — — AN007/DA1
33 (24 | — |— PC04 | IRQ10 — — ANO10/DA2
34 (25 |— |— PC05 | IRQ11 — — ANO11/DA3
35 |26 20 | — PB00 | IRQO — — ANO008/PGAOUTO/PGAOUT2
36 |27 21 | — PBO1 | IRQ1 — — ANO009/PGAOUT1/PGAOUT3
37 |28 |— |— PB02 | IRQ15-DS — — ANO18/PGAIN3/IVCMP32/
IVCMP33
38 (29 |— |— P002 | — — — ANO019/PGAVSS3
39 | — — | = PE08 | KROO SSLA3_C GTIV/GTIOC3A/GTETRGC/ ANO020/ADTRGO/
GTADSMO CMPOUT012
40 | — — | CACREF PE09 | KRO1 SSLA2_C GTIW/GTIOC3B/GTETRGD/ AN021/ADTRG1/CMPOUT3
GTADSM1
M1 — — | = PE10 | KR0O2 SSLA1_C GTOULO/GTIOC2A/GTIOC4A/ AN022
GTIOC7A

RA6T2 Datasheet 1. Overview
1.7 E1LEIES
Table 1.14 IR (14, #34)
8 |¥_|s
T |23|§ | mim, Fu B
5|5 z L= b, Ak, 1o}
3 |3 6(86|cac ports | Ex. Interrupt/KINT | SCI/IIC/SPI/CANFD GPT/AGT ADC/DAC12/ACMPHS
1 — — | CLKOUT/TCLK PEO2 | — SCKO_B/DE0/SCK3_A/DE3/RSPCKB_C GTOVLO/GTIOC7B/GTIOC8A CMPOUTO
2 — — | TDATAO PEO3 | — RXDO0_B/MISO0_B/SCL0O/CTS3_A/SSLB0O_C GTOWLO/GTIOC8A/GTIOC9A CMPOUT1
3 — — | TDATA1 PEO4 | — TXDO0_B/MOSI0_B/SDA0/CTS3_RTS3/SS3_A/DE3/ GTOUUP/GTIOC8B/GTIOC7B CMPOUT2
SSLB1_C
4 — — | TDATA2 PEO5 | — CTS0_RTS0/SS0_B/DEO/RXD3_A/MISO3_A/SCL3/ GTOVUP/GTIOC9A/GTIOCS8B/ CMPOUT3
MISOB_C GTCPPO2
5 — — | TDATA3 PEO6 | — CTS0_B/TXD3_A/MOSI3_A/SDA3/MOSIB_C GTOWUP/GTIOC9B/GTCPPO3 —
6 1 1 VvCcC — — — — —
7 2 2 — PC13 | NMI — GTETRGD —
8 3 3 — PC14 | IRQ14 — GTETRGA/GTIOC3A/GTCPPO0/ ADTRG0/CMPOUT012
GTADSMO/GTCPPO4/AGTIOO0
9 4 4 — PC15 [ IRQ15 — GTETRGB/GTIOC3B/GTCPPO1/ ADTRG1/CMPOUT3
GTADSM1/GTCPPO7/AGTIO1
10 |— |— |vss — — — — —
" — — | vCC — — — — —
12 5 5 EXTAL P212 — — — —
13 6 6 XTAL P213 IRQO — — —
14 7 7 RES — — — — —
15 8 — | — PC00 | IRQ11-DS — — AN012/PGAOUTO/IVCMPO0O
16 9 — | — PCO1 IRQ12-DS — — AN013/PGAOUT1/IVCMP10
17 10 — | — PC02 [ IRQ13-DS — — AN014/PGAOUT2/IVCMP20
18 1 — | = PC03 | IRQ14-DS — — AN015/PGAOUT3/IVCMP30
19 — — | — P000 IRQO — — ANO016/IVREFO
20 12 8 VREFLO — — — — —
21 13 9 VREFHO — — — — —
22 — — | — P001 IRQ2 — — ANO017/IVREF1
23 14 10 | — PAOO IRQ0-DS — — ANO000/PGAINO/IVCMPO02/
IVCMPO03
24 15 " | — PAO1 IRQ1 — — AN001/PGAVSS0O
25 16 12 | — PA02 IRQ2 — — ANO002/PGAIN1/IVCMP12/
IVCMP13
26 17 13 | — PAO3 IRQ3 — — ANO003/PGAVSS1
27 18 14 | AVSS0O — — — — —
28 19 15 | AVCCO — — — — —
29 20 16 | — PA04 IRQ4 — — AN004/PGAIN2/IVCMP22/
IVCMP23
30 21 17 | — PAO5 IRQ5 — — ANO005/PGAVSS2
31 22 18 | — PA06 IRQ6 — — AN006/DAO
32 23 19 | — PAO7 IRQ7 — — ANO007/DA1
33 24 — | — PC04 [ IRQ10 — — ANO010/DA2
34 25 — | — PC05 | IRQ11 — — ANO011/DA3
35 26 20 | — PB00 IRQO — — AN008/PGAOUTO/PGAOUT2
36 27 21 | — PBO1 IRQ1 — — AN009/PGAOUT1/PGAOUT3
37 28 — | — PB02 IRQ15-DS — — ANO018/PGAIN3/IVCMP32/
IVCMP33
38 29 — | = P002 — — — AN019/PGAVSS3
39 — — | = PEO8 KROO SSLA3_C GTIV/IGTIOC3A/GTETRGC/ AN020/ADTRGO/
GTADSMO CMPOUTO012
40 — — | CACREF PE09 KRO1 SSLA2_C GTIW/GTIOC3B/GTETRGD/ AN021/ADTRG1/CMPOUT3
GTADSM1
41 — — | = PE10 KR02 SSLA1_C GTOULO/GTIOC2A/GTIOC4A/ AN022
GTIOC7A
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RABT2 Datasheet 1. Overview
Table 1.14 Pin list (2 of 3)
(=] -
o o o E 8 ower, System,
3 3 = 5 Z| Clock, Debug, | I/0
4 (|20 |a3g|CAC ports | Ex. Interrupt/KINT | SCI/IIC/SPI/CANFD GPT/AGT ADC/DAC12/ACMPHS
42 — — | = PE11 KRO03 SSLAO0_C GTOUUP/GTIOC2B/GTIOC5A/ ANO023
GTIOC8A
43 — — | = PE12 KR04 RSPCKA_C GTOVLO/GTIOC1A/GTIOC6A/ AN024
GTIOC9A
44 — — | — PE13 KR05 MISOA_C GTOVUP/GTIOC1B/GTIOC4B/ AN025
GTIOC7B
45 — — | = PE14 KR06 MOSIA_C GTOWLO/GTIOCOA/GTIOC5B/ ANO026
GTIOC8B
46 — — | = PE15 KRO7 RXD4_A/MISO4_A/SCL4 GTOWUP/GTIOCOB/GTIOC6B/ ANO027
GTIOC9B
47 — — | CACREF/VCOUT | PB10 IRQ10-DS TXD4_A/MOSI4_A/SDA4/CTS3_B GTIU/GTETRGA/GTETRGB/ AN028
GTCPPO4/GTCPPO7
48 30 22 | VvCL — — — — —
49 31 23 | VSS — — — — —
50 32 24 | vCC — — — — —
51 33 25 | — PB12 IRQ2 SCK4_A/DE4/RXD3_B/MISO3_B/SCL3/SSLB0_A/ GTETRGA/GTIOCOA/GTIOC4A ADTRGO
CRX0
52 34 26 | — PB13 IRQ3 CTS4_A/TXD3_B/MOSI3_B/SDA3/RSPCKB_A/CTX0 GTOULO/GTIOCOB/GTIOC7A/ —
GTIOC5A
53 35 27 | — PB14 IRQ4 CTS4_RTS4/SS4_A/DE4/SCK3_B/DE3/SDA0_C/ GTOVLO/GTIOC1A/GTIOC8A/ —
MISOB_A GTIOC6A
54 36 28 | — PB15 IRQ5 RXD4_A/MISO4_A/SCL4/CTS3_RTS3/SS3_B/DE3/ GTOWLO/GTIOC1B/GTIOC9A/ —
SCLO_C/MOSIB_A GTIOC4B
55 — — | = PD08 KRO0O0 CTS2_B/TXD1_A/MOSI1_A/SDA1/SSLB1_A GTIOC2A —
56 — — | = PD09 KRO1 CTS2_RTS2/SS2_B/DE2/RXD1_A/MISO1_A/SCL1/ GTIOC2B —
SSLB2_A
57 — e PD10 KR02 SCK2_C/DE2/SCK1_A/DE1/SSLB3_A GTETRGC/GTIOC3A —
58 — — | = PD11 KRO3 RXD2_C/MISO2_C/SCL2/CTS1_A GTIOC3B —
59 — e PD12 IRQ12/KR04 TXD2_C/MOSI2_C/SDA2/CTS1_RTS1/SS1_A/DE1/ GTIOC4A —
SCL1_D
60 — — | — PD13 IRQ13/KR05 SCK4_C/DE4/SCK9_C/DE9/SDA1_D GTIOC4B —
61 — — | = PD14 IRQ14/KR06 RXD4_C/MISO4_C/SCL4/RXD9_C/MISO9_C/SCL9/ GTIOC5A —
SCLO_F
62 — — | — PD15 IRQ15/KR0O7 TXD4_C/MOSI4_C/SDA4/TXD9_C/MOSI9_C/ GTIOC5B —
SDA9/DE9/SDAO_F
63 37 — | — PC06 IRQ6 TXD2_B/MOSI2_B/SDA2/CTS9_RTS9/SS9_C/DEY/ GTETRGD/GTIOC6A/GTIOCS5B/ —
SCL1_E AGTOO0
64 38 e PCO07 IRQ7 RXD2_B/MISO2_B/SCL2/CTS9_C/SDA1_E GTETRGA/GTIOC6B/AGTEEQ —
65 39 — | CACREF PC08 IRQ8 SCK2_B/DE2/CTS3_RTS3/SS3_C/DE3/SCLO_E/ GTIV/IGTIOC7A/AGTOAO —
SSLA3 B
66 40 — | CLKOUT PC09 IRQ9 CTS2_RTS2/SS2_B/DE2/CTS3_C/SDA0_D/SDA0O_E/ GTIW/GTIOC7B/GTIOC8A/AGTOBO —
SSLA2_B
67 41 29 | CLKOUT PAO8 IRQ8/KR0O0 SCKO0_A/DE0/SCK1_C/DE1/SCLO_D/SSLA1_B GTOUUP/GTIOC8BA/GTIOCT7B/ CMPOUT2
GTIOC2A/GTIOC9A/AGTIO0
68 42 30 | — PA09 IRQ9/KRO1 TXDO_A/MOSIO_A/SDA0/SCL1_C/SSLAO_B GTOVUP/GTIOC8B/GTIOC8B/ CMPOUT3
GTIOC2B/GTIOC7B
69 43 31 | — PA10 IRQ10/KR02 RXDO_A/MISO0_A/SCLO0/SDA1_C/RSPCKA_B GTOWUP/GTIOC9A/GTIOC9B/ CMPOUTO
GTIOC3A/GTIOC8B
70 44 32 | — PA11 IRQ11/KR03 CTS0_A/RXD1_C/MISO1_C/SCL1/MOSIA_B/CTX0 GTETRGD/GTIOC9B/GTETRGC/ CMPOUT1
GTIOC3B
71 45 33 | CACREF PA12 IRQ12/KR04 CTS0_RTS0/SS0_A/DEO/TXD1_C/MOSI1_C/SDA1/ GTETRGB/GTCPPO0/GTCPPO2/ ADTRG1
MISOA_B/CRX0 GTADSMO/GTCPPO7
72 46 34 | TMS/SWDIO PA13 — SCKO_C/DEO/CTS1_RTS1/SS1_C/DE1 AGTOO0 —
73 — — | VvCL — — — — —
74 47 35 | VSS — — — — —
75 48 36 | VvCC — — — — —
76 49 37 | TCK/ISWCLK PA14 — TXDO0_C/MOSI0_C/SDA0/SCK9_B/DE9 AGTO1 —
77 50 38 | TDI PA15 IRQ1/KR02 RXDO_C/MISO0_C/SCLO/RXD9_B/MISO9_B/SCL9Y/ GTETRGB/GTADSM1/GTCPPO4 ADTRGO/CMPOUTO012
SSLAO_A
78 51 — | = PC10 IRQ6-DS/KR05 TXD1_B/MOSI1_B/SDA1/SCL0O_B/RSPCKB_B AGTIO1 CMPOUTO

RAGBT2 Datasheet 1. Overview
Table 114 SIMTIR (29, #34)
S |s.ls
T |23|§ | mm, R4k B
e z Lz b, AL, /0
4 (20|30 CAC ports | Ex. Interrupt/KINT | SCI/IIC/SPI/CANFD GPT/AGT ADC/DAC12/ACMPHS
42 — — | = PE11 KRO3 SSLAO_C GTOUUP/GTIOC2B/GTIOC5A/ AN023
GTIOC8A
43 — — | = PE12 KR04 RSPCKA_C GTOVLO/GTIOC1A/GTIOCBA/ AN024
GTIOC9A
44 — — | — PE13 KR05 MISOA_C GTOVUP/GTIOC1B/GTIOC4B/ ANO025
GTIOC7B
45 — — | — PE14 KRO6 MOSIA_C GTOWLO/GTIOCOA/GTIOC5B/ ANO026
GTIOC8B
46 — — | = PE15 KRO7 RXD4_A/MISO4_A/SCL4 GTOWUP/GTIOCOB/GTIOC6B/ AN027
GTIOC9B
47 — — | CACREF/VCOUT | PB10 IRQ10-DS TXD4_A/MOSI4_A/SDA4/CTS3_B GTIU/GTETRGA/GTETRGB/ AN028
GTCPPO4/GTCPPO7
48 30 22 | vCL — — — — —
49 31 23 | VSS — — — — —
50 32 24 | VCC — — — — —
51 33 25 | — PB12 IRQ2 SCK4_A/DE4/RXD3_B/MISO3_B/SCL3/SSLBO_A/ GTETRGA/GTIOCOA/GTIOC4A ADTRGO
CRX0
52 34 26 | — PB13 IRQ3 CTS4_A/TXD3_B/MOSI3_B/SDA3/RSPCKB_A/CTX0 GTOULO/GTIOCOB/GTIOC7A/ —
GTIOC5A
53 35 27 | — PB14 IRQ4 CTS4_RTS4/SS4_A/DE4/SCK3_B/DE3/SDA0_C/ GTOVLO/GTIOC1A/GTIOCB8A/ —
MISOB_A GTIOC6A
54 36 28 | — PB15 IRQ5 RXD4_A/MISO4_A/SCL4/CTS3_RTS3/SS3_B/DE3/ GTOWLO/GTIOC1B/GTIOC9A/ —
SCLO_C/MOSIB_A GTIOC4B
55 — — | = PD08 | KROO CTS2_B/TXD1_A/MOSI1_A/SDA1/SSLB1_A GTIOC2A —
56 — — | = PD09 | KRO1 CTS2_RTS2/SS2_B/DE2/RXD1_A/MISO1_A/SCL1/ GTIOC2B —
SSLB2_A
57 — — | = PD10 | KRO2 SCK2_C/DE2/SCK1_A/DE1/SSLB3_A GTETRGC/GTIOC3A —
58 — — | = PD11 KRO3 RXD2_C/MISO2_C/SCL2/CTS1_A GTIOC3B —
59 — — | = PD12 | IRQ12/KR04 TXD2_C/MOSI2_C/SDA2/CTS1_RTS1/SS1_A/DE1/ GTIOC4A —
SCL1_D
60 — — | — PD13 | IRQ13/KR05 SCK4_C/DE4/SCK9_C/DE9/SDA1_D GTIOC4B —
61 — — | = PD14 | IRQ14/KR06 RXD4_C/MISO4_C/SCL4/RXD9_C/MISO9_C/SCL9/ GTIOC5A —
SCLO_F
62 — — | — PD15 | IRQ15/KR07 TXD4_C/MOSI4_C/SDA4/TXD9_C/MOSI9_C/ GTIOC5B —
SDA9/DE9Y/SDA0_F
63 37 — | — PC06 | IRQ6 TXD2_B/MOSI2_B/SDA2/CTS9_RTS9/SS9_C/DEY/ GTETRGD/GTIOC6A/GTIOC5B/ —
SCL1_E AGTOO0
64 38 — | = PC07 | IRQ7 RXD2_B/MISO2_B/SCL2/CTS9_C/SDA1_E GTETRGA/GTIOC6B/AGTEEQ —
65 39 — | CACREF PC08 | IRQ8 SCK2_B/DE2/CTS3_RTS3/SS3_C/DE3/SCLO_E/ GTIV/IGTIOC7A/AGTOAO —
SSLA3 B
66 40 — | CLKOUT PC09 | IRQ9 CTS2_RTS2/SS2_B/DE2/CTS3_C/SDAO_D/SDAO_E/ | GTIW/GTIOC7B/GTIOC8A/AGTOBO —
SSLA2_B
67 41 29 | CLKOUT PA0O8 IRQ8/KR00 SCKO_A/DE0/SCK1_C/DE1/SCLO_D/SSLA1_B GTOUUP/GTIOC8A/GTIOCT7B/ CMPOUT2
GTIOC2A/GTIOC9A/AGTIOO0
68 42 30 | — PA09 IRQ9/KRO1 TXDO_A/MOSI0_A/SDA0/SCL1_C/SSLA0_B GTOVUP/GTIOC8B/GTIOC8B/ CMPOUT3
GTIOC2B/GTIOC7B
69 43 31 | — PA10 IRQ10/KR02 RXDO_A/MISO0_A/SCL0/SDA1_C/RSPCKA_B GTOWUP/GTIOC9A/GTIOC9B/ CMPOUTO
GTIOC3A/GTIOC8B
70 44 32 | — PA11 IRQ11/KR03 CTS0_A/RXD1_C/MISO1_C/SCL1/MOSIA_B/CTX0 GTETRGD/GTIOC9B/GTETRGC/ CMPOUT1
GTIOC3B
71 45 33 | CACREF PA12 IRQ12/KR04 CTSO0_RTS0/SS0_A/DEO/TXD1_C/MOSI1_C/SDA1/ GTETRGB/GTCPPO0/GTCPPO2/ ADTRG1
MISOA_B/CRX0 GTADSMO/GTCPPO7
72 46 34 | TMS/SWDIO PA13 — SCKO0_C/DEO/CTS1_RTS1/SS1_C/DE1 AGTOO0 —
73 — — | vCL — — — — —
74 47 35 | VSS — — — — —
75 48 36 | vCC — — — — —
76 49 37 | TCK/SWCLK PA14 — TXDO0_C/MOSI0_C/SDA0/SCK9_B/DE9 AGTO1 —
77 50 38 | TDI PA15 IRQ1/KR02 RXDO_C/MISO0_C/SCLO/RXD9_B/MISO9_B/SCL9Y/ GTETRGB/GTADSM1/GTCPPO4 ADTRGO/CMPOUT012
SSLAO_A
78 51 — | = PC10 | IRQ6-DS/KR05 TXD1_B/MOSI1_B/SDA1/SCL0_B/RSPCKB_B AGTIO1 CMPOUTO

R01DS0400EJ0110 Rev.1.
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RA6T2 Datasheet 1. Overview RA6T2 Datasheet 1. Overview
. . i) )N A
Table 1.14 Pin list (3 of 3) Table 1.14 BIWFIE (3 Ea3T)
S ¥, e S [¥.ls
= |RE § s | Power, System, T |gEE § o BiF, R4, B
& |% Z |5 Z| Clock, Debug, | 110 5|5 E (52| A /o]
-1 |aC0|ag|CAC ports | Ex. Interrupt/KINT | SCI/IIC/SPI/CANFD GPT/AGT ADC/DAC12/ACMPHS - |a0|ag|CAC ports | Ex. Interrupt/KINT | SCI/IIC/SPI/CANFD GPT/AGT ADC/DAC12/ACMPHS
79 52 — | — PC11 IRQ7-DS/KR06 RXD1_B/MISO1_B/SCL1/SDA0_B/MISOB_B AGTOA1 CMPOUT1 79 52 — | = PC11 IRQ7-DS/KR06 RXD1_B/MISO1_B/SCL1/SDA0_B/MISOB_B AGTOA1 CMPOUT1
80 53 — | — PC12 IRQ8-DS/KRO7 TXD4_B/MOSI4_B/SDA4/SCK1_B/DE1/MOSIB_B AGTOB1 CMPOUT2 80 53 — | — PC12 IRQ8-DS/KRO7 TXD4_B/MOSI4_B/SDA4/SCK1_B/DE1/MOSIB_B AGTOB1 CMPOUT2
81 — — | — PDO0O0 | KROO CTS2_A/RXD3_C/MISO3_C/SCL3/SSLB0_B/CRX0 GTADSMO/GTCPPO4 — 81 — — | = PD00 | KROO CTS2_A/RXD3_C/MISO3_C/SCL3/SSLB0O_B/CRX0 GTADSMO/GTCPPO4
82 — — | — PDO1 KRO1 CTS2_RTS2/SS2_A/DE2/TXD3_C/MOSI3_C/SDA3/ GTADSM1/GTCPPO7 — 82 — — | = PDO1 KRO1 CTS2_RTS2/SS2_A/DE2/TXD3_C/MOSI3_C/SDA3/ GTADSM1/GTCPPO7
SSLB1_B/CTX0 SSLB1_B/CTX0

83 54 — | CLKOUT PD02 IRQ9-DS/KR02 RXD4_B/MISO4_B/SCL4/SCK3_C/DE3 GTCPPOO/GTCPPO2/AGTEE1 CMPOUT3 83 54 — | CLKOUT PD02 IRQ9-DS/KR02 RXD4_B/MISO4_B/SCL4/SCK3_C/DE3 GTCPPOO/GTCPPO2/AGTEE1 CMPOUT3

84 — — |— PD03 | KRO3 SCK4_B/DE4/CTS9_A/SSLB2_B GTCPPOO CMPOUTO 84 — — | = PD03 | KRO3 SCK4_B/DE4/CTS9_A/SSLB2_B GTCPPOO CMPOUTO

85 — — | = PD04 | KRO4 CTS4_RTS4/SS4_B/DE4/CTS9_RTS9/SS9_A/DEY/ GTCPPO1 CMPOUT1 85 — — | = PD04 | KRO4 CTS4_RTS4/SS4_B/DE4/CTS9_RTS9/SS9_A/DEY/ GTCPPO1 CMPOUT1
SSLB3_B SSLB3_B

86 — — | — PDO05 | KRO5 TXD9_A/MOSI9_A/SDA9/SDA1_B/SSLA3_A GTADSMO/GTCPPO3 — 86 — — | = PD05 | KROS5 TXD9_A/MOSI9_A/SDA9/SDA1_B/SSLA3_A GTADSMO0/GTCPPO3

87 — — | — PD06 | KRO6 RXD9_A/MISO9_A/SCL9/SCL1_B/SSLA2_A GTCPPO4 — 87 — — | = PD06 | KRO6 RXD9_A/MISO9_A/SCL9/SCL1_B/SSLA2_A GTCPPO4

88 — — | = PD07 | KRO7 SCK9_A/DE9/SSLA1_A GTADSM1/GTCPPO7 — 88 — — | = PDO7 | KRO7 SCK9_A/DE9/SSLA1_A GTADSM1/GTCPPO7

89 55 39 | TDO/SWO PB03 | IRQO/KRO3 TXD2_A/MOSI2_A/SDA2/TXD9_B/MOSI9_B/SDAY/ GTIOC4A/GTCPPO1/GTCPPO3/ ADTRG1/CMPOUT3 89 55 39 | TDO/SWO PB03 | IRQO/KRO3 TXD2_A/MOSI2_A/SDA2/TXD9_B/MOSI9_B/SDA9/ GTIOC4A/GTCPPO1/GTCPPO3/ ADTRG1/CMPOUT3
RSPCKA_A/CRX0 AGTO1 RSPCKA_A/CRX0 AGTO1

90 56 40 | CACREF/VCOUT | PB04 | IRQ13/KR04 RXD2_A/MISO2_A/SCL2/RXD3_D/MISO3_D/SCL3/ GTIOC4A/GTIOC5A/GTIOCOA/ — 90 56 40 | CACREF/VCOUT | PB04 | IRQ13/KR04 RXD2_A/MISO2_A/SCL2/RXD3_D/MISO3_D/SCL3/ GTIOC4A/GTIOC5A/GTIOCOA/
MISOA_A/CTX0 AGTOAO MISOA_A/CTXO0 AGTOAOQ

91 57 41 | — PB05 | IRQ3-DS/KR05 SCK2_A/DE2/TXD3_D/MOSI3_D/SDA3/MOSIA_A/ GTIU/GTIOC4B/GTIOCBA/GTIOCOB/ | — 91 57 41 | — PB05 | IRQ3-DS/KR05 SCK2_A/DE2/TXD3_D/MOSI3_D/SDA3/MOSIA_A/ GTIU/GTIOC4B/GTIOCBA/GTIOCOB/
CRX0 AGTOBO CRX0 AGTOBO

92 58 42 | — PB06 IRQ4-DS/KR06 TXDO0_D/MOSIO_D/SDAQO/CTS3_RTS3/SS3_D/DE3/ GTIV/GTIOC5A/GTIOC4B/GTIOC1A/ | — 92 58 42 | — PB06 IRQ4-DS/KR06 TXDO0_D/MOSIO_D/SDA0O/CTS3_RTS3/SS3_D/DE3/ GTIV/IGTIOC5A/GTIOC4B/GTIOC1A/
SCLO_A/CTX0 AGTOA1 SCLO_A/CTX0 AGTOA1

93 59 43 | — PB07 | IRQ5-DS/KR07 RXDO_D/MISO0_D/SCLO/CTS1_RTS1/SS1_D/DE1/ GTIW/GTIOC5B/GTETRGC/ — 93 59 43 | — PB07 | IRQ5-DS/KR0O7 RXDO_D/MISO0_D/SCLO/CTS1_RTS1/SS1_D/DE1/ GTIW/GTIOC5B/GTETRGC/
SDAO_A GTIOC1B/AGTOB1 SDAO_A GTIOC1B/AGTOB1

94 60 44 | MD P201 — — — — 94 60 44 | MD P201 — — —

95 61 45 | — PB08 | IRQ1-DS/KR00 RXD4/MISO4_C/SCL4/RXD1_D/MISO1_D/SCL1/ GTIOC6A/GTIOC5B/GTIOC2A/ — 95 61 45 | — PB08 | IRQ1-DS/KR00 RXD4/MISO4_C/SCL4/RXD1_D/MISO1_D/SCL1/ GTIOC6A/GTIOC5B/GTIOC2A/
SCL1_A/CRX0 AGTIOO0 SCL1_A/CRX0 AGTIOO0

96 62 46 | — PB09 | IRQ2-DS/KRO1 TXD4/MOSI4_C/SDA4/TXD1_D/MOSI1_D/SDA1/ GTIOC6B/GTIOC2B/AGTIO1 — 96 62 46 | — PB09 | IRQ2-DS/KRO1 TXD4/MOSI4_C/SDA4/TXD1_D/MOSI1_D/SDA1/ GTIOC6B/GTIOC2B/AGTIO
SDA1_A/CTX0 SDA1_A/CTX0

97 — — | CACREF PEOO | — TXDO_E/MOSI0_E/SDA0/TXD9_D/MOSI9_D/SDA9/ GTETRGA/GTIOC4A/GTADSMO/ ADTRGO 97 — — | CACREF PEOO | — TXDO_E/MOSI0_E/SDA0O/TXD9_D/MOSI9_D/SDA9/ GTETRGA/GTIOC4A/GTADSMO/ ADTRGO
SSLB3_C AGTEEO SSLB3_C AGTEEO

98 — — | = PEO1 | — RXDO_E/MISO0_E/SCLO/RXD9_D/MISO9_D/SCL9Y/ GTOULO/GTIOC7A/GTIOC4B/ ADTRG1 98 — — | = PEO1 | — RXDO_E/MISO0_E/SCLO/RXD9_D/MISO9_D/SCL9Y/ GTOULO/GTIOC7A/GTIOC4B/ ADTRG1
SSLB2_C GTADSM1/AGTEE1 SSLB2_C GTADSM1/AGTEE1

99 63 47 | VSS — — — — — 99 63 47 | VSS — — — —

100 | 64 48 | vCC — — — — — 100 | 64 48 | vCC — — —

Note:

Several pin names have the added suffix of _A, B, C, D, _E and _F. The suffix can be ignored when assigning functionality.
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RA6T2 Datasheet 2. Electrical Characteristics

2. Electrical Characteristics

Unless otherwise specified, minimum and maximum values are guaranteed by either design simulation, characterization
results or test in production.

Supported peripheral functions and pins differ from one product name to another.
Unless otherwise specified, the electrical characteristics of the MCU are defined under the following conditions:
e VCC=AVCC0=2.7t03.6V
e 2.7<VREFHO0<AVCCO0
e VSS=AVSSO=VREFLO=0V
o Ta=Top

Figure 2.1 shows the timing conditions.

RAG6T2 Datasheet

2. BRE%

2.  HBR&SE

BRERHIREE, SNS/NMEMSRAERIRITRE RIELERSENIARRIE,

ERIINE BN 5| B A = ma B FR T o

BRAEEZEME, MCURBSEMEUTHRATEX:

e VCC=AVCC0=2.7t03.6V

e 2.7<VREFH0 < AVCCO

e VSS=AVSS0=VREFLO=0V
® Ta=Top

ER2I1ERT I FEH,

For example, PEO1

Von =VCC x 0.7, VoL =VCC x 0.3
ViH=VCC x 0.7, V,_.=VCC x 0.3
Load capacitance C = 30 pF

g0, PEO1

VOH=VCCx0.7, VOL=VCCx0.3
VIH=VCCx0.7, VIL=VCCx0.3
B A C=30pF

Figure 2.1 Input or output timing measurement conditions

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

2.1 Absolute Maximum Ratings

Table 2.1 Absolute maximum ratings (1 of 2)

Figure 2.1 WAL ERNE RS

FRRIERIE MM FALEREFE N E R AR N T RIMREINKIRE. WERBEEES5IHIIREhEES] LU

RIEHFMS.

2.1 BT R KENEE
Table 2.1 BT RATEE(102)

Parameter Symbol Value Unit
Power supply voltage VCC -0.3 to +4.0 \Y
Input voltage (except for 5 V-tolerant ports”) Vin -0.3toVCC +0.3 \Y
Input voltage (5 V-tolerant ports’™) Vin —0.3to + VCC + 4.0 (max. 5.8) \Y
Reference power supply voltage VREFHO -0.3toVCC +0.3 \%
Analog power supply voltage AVCC0™2 -0.3t0 +4.0 Vv
Analog input voltage (except for PAOO to PA05, PB02, VanN -0.3to AVCCO + 0.3 \Y
P002)

Analog input voltage (PAOO to PA05, PB02, P002) when VaN -0.3to AVCCO + 0.3 \%
PGA differential input is disabled

Analog input voltage (PA00, PA02, PA04, PB02) when PGA | Van -1.3to AVCCO + 0.3 \Y
differential input is enabled

Analog input voltage (PA01, PA03, PA05, P002) when PGA | Van -0.8 to AVCCO + 0.3 \Y
differential input is enabled

R01DS0400EJ0110 Rev.1.10 RENESAS Page 19 of 92
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Parameter Symbol Value Unit
BIREBE VCC -0.3to +4.0 \Y,
BWNEE (SVEPRIHO*1FRIM Vin -0.3to VCC +0.3 \Y
WABE (SViHERA«1) Vin -0.3 to + VCC + 4.0 (max. 5.8) \%
SEBRRBE VREFHO -0.3to VCC +0.3 \Y
RN JREBE AVCCO02 -0.3t0 +4.0 v
BEIGANEE (BRTPACOZIPAOS. PBO2. VaN -0.3t0 AVCCO +0.3 \Y
P002)

BEIMANBE (PAOOEPAO5. PBO2. PO02) B VaN —0.3t0 AVCCO + 0.3 \Y
PGAZE DA

PG%%?{E@)\@%‘ENE’\H%?M@)\EEE (PAOO. PAO2. PAO4 |Van -1.3t0 AVCCO + 0.3 \Y
PGPAOz*E()czﬁ)ﬁﬁ)\@'ﬁEETIE’\JE#‘Hﬁ)\EEE (PAOT. PAO3. PAO5 |Van —0.8to AVCCO + 0.3 \Y
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RAG6T2 Datasheet

2. Electrical Characteristics

RABT2 Datasheet 2. A

Table 2.1 Absolute maximum ratings (2 of 2)
Parameter Symbol Value Unit
Operating temperature™ ™ Topr —40 to +105 °C
Storage temperature Tstg -55to +125 °C
Note 1. Ports PA12 to PA15, PB03 to PB09, PC10 to PC12, PC14, PC15, PD00 to PD07, PEOO, and PEO1 are 5 V tolerant.

Note 2. Connect AVCCO to VCC.

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

Note 4. Contact a Renesas Electronics sales office for information on derating operation when Ta = +85°C to +105°C. Derating is the

systematic reduction of load for improved reliability.

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

Table 2.2 Recommended operating conditions
Parameter Symbol Min Typ Max Unit
Power supply voltages VCC 2.7 — 3.6 \Y
VSS — 0 — Vv
Analog power supply voltages AVCCO0" — vce — \Y
AVSS0 — 0 — \Y%

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, VREFHO0, AVSSO0,
and VREFLO pins open. Connect the AVCCO and VREFHO pins to VCC, and the AVSS0 and VREFLO pins to VSS, respectively.

2.2 DC Characteristics

2.2.1 Tj/Ta Definition

Table 2.3 DC characteristics
Parameter Symbol Typ Max Unit Test conditions
Permissible junction temperature T — 125 °C High-speed mode

Low-speed mode

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

Iccmax x VCC.

R01DS0400EJ0110 Rev.1.10
Dec 9, 2021

RENESAS

Page 20 of 92

Table 2.1 X RATEE(20f2)

Parameter Symbol Value Unit

TERE3+4 Topr —40 to +105 °C

TR Tetg -55 to +125 °C

A1 EAPA12ZEPA15. PBO3ZEPB09. PC10ZEPC12. PC14. PC15. PDOOZEPDO7. PEQOFIPEQ1RI AR5V,

A2 BAVCCOEREIVCC,

A3 2217, TiTaE Xo

FAFKTETa=+85°CE+105°CHIREUEITRIE R, BHRARRFEFHENEL. BOARRF A AH LIRS E I,

Caution: MMRBIENBRAFMEME, FIRESIHMCUEM KA ERIT,

Table 2.2  HWFIEFHK

Parameter Symbol Min Typ Max Unit

FRIREBE VCC 2.7 — 3.6 \
VSS — 0 — \Y

EINEBREBE AVCCO'1 — vCC — Y,
AVSS0 — 0 — \%

F1AVCCOEZERIVCCo NMEAADIIREMDAREIREERY, BE/IFAVCCO. VREFHO. AVSSOFVREFLOSIMIRZ, #AVCCOMVREFHOSIRHE

&EIVCC, EAVSSOFVREFLOSIRI S B EREEIVSSo

2.2 DC Characteristics

2.2.1 Tj/Ta Definition

Table 2.3 DC characteristics
Parameter Symbol Typ Max Unit Mt &1
RIFLER T — 125 °C High-speed mode
Low-speed mode

Note:  FAfRTj=Ta+0jax 2I05E(W), HAEIhFE=(VCCVOH)xSIOH+VOLXIOL+
Iccmax x VCC.
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RA6T2 Datasheet

2. Electrical Characteristics

222 1OV, Vi
Table 2.4 110 Vi, ViL
Sym
Parameter bol Min Typ |Max Unit
Input voltage (except | Peripheral EXTAL (external clock input), SPI (except Vin VCC x 0.8 — — \%
for Schmitt trigger function pin RSPCK)
input pins) Vi — — VCC x 0.2
lIC (SMBus)™! Vig |21 — —
Vi — — 0.8
IIC (SMBus)2 Vig |21 — VCC + 3.6
(max 5.8)
Vi — — 0.8
Schmitt trigger input | Peripheral IIC (Except for SMBus)"! Viy [VCC x0.7 — —
voltage function pin
Vi — — VCC x 0.3
AVt |VCCx0.05 |— —
IIC (Except for SMBus) 2 Viy |VCCx07 |— VCC + 3.6
(max 5.8)
V||_ — — VCC x 0.3
AVt |[VCCx0.05 |— —
5 V-tolerant ports™ *7 Vi |VCCx0.8 — VCC + 3.6
(max 5.8)
ViL — — VCC x 0.2
AVt |[VCCx0.05 |— —
Other input pins™ Vi |vCCx08 |— —
V||_ — — VCC x 0.2
AVt |[VCCx0.05 |— —
Ports 5 V-tolerant ports™ *7 Vi |vCCx08 |— VCC + 3.6
(max 5.8)
V||_ —_ —_ VCC x 0.2
AVt |[VCCx0.05 |— —
Other input pins™® Vi |vccx08 |— —
ViL — — VCC x 0.2
AVt |[VCCx0.05 |— —

RA6T2 Datasheet 2. BRI
222 OV I H
Table 2.4 IOV IH
RIE
Parameter Min Typ | Max Unit
WABE (GEZYA | SMgThEes| EXTAL (SMERBSBREIN) . SPI (BR Vi |VCCx08 |[— — v
REENBIBHIRIY) | B RSPCK)
ViL — — VCC x 0.2
IIC (SMBus)™! Vih |21 — —
ViL — — 0.8
IIC (SMBus)™2 Vig |21 — VCC + 3.6
(max 5.8)
ViL — — 0.8
HEEE AR R 285N IMEIHAES| IIC (Except for SMBus)"] ViH VCC x 0.7 —_ —_
BE it
ViL — — VCC x 0.3
AVt |VCCx0.05 |— —
IIC (Except for SMBus)? Viy |[VCCx07 |— VCC + 3.6
(max 5.8)
VIL — — VCC x 0.3
AVt [VCCx0.05 |— —
5 V-tolerant ports™ *7 ViH |VCCx0.8 — VCC + 3.6
(max 5.8)
ViL — — VCC x 0.2
AVt [VCC x0.05 |— —
HAthia N5 |fl4 Viy |VCCx0.8 — —
V||_ — — VCC x 0.2
AVy [VCCx0.05 |— —
Ports 5 V-tolerant ports™ 7 Viy |vCCx08 |— VCC + 3.6
(max 5.8)
ViL — — VCC x 0.2
AVt [VCCx0.05 |— —
HAth A5 #+6 Vi |VCCx0.8 — —
ViL — — VCC x 0.2
AVt [VCC x0.05 |— —

Note 1. SCLO_C, SDAO_C, SCLO_D, SDA0_D, SCL0O_E, SDAQ_E, SCL0O_F, SDAQ_F, SCL1_C, SDA1_C, SCL1_D, SDA1_D, SCL1_E,
SDA1_E (total 14 pins). This is the value when IIC function is selected.
Note 2. SCLO_A, SDAO_A, SCLO_B, SDAO_B, SCL1_A, SDA1_A, SCL1_B, SDA1_B (total 8 pins). This is the value when IIC function is

selected.

Note 3. RES and peripheral function pins associated with PA12 to PA15, PB03, PB05 to PB09, PC10 to PC12, PC14, PC15, PD0O0 to PD07,

PEOO, and PEO1 (total 26 pins).

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

Note 5. PA12 to PA15, PB03, PB05 to PB09, PC10 to PC12, PC14, PC15, PD00 to PD07, PEOO, and PEO1 (total 25 pins).

Note 6. All input pins except for the ports already described in the table.

Note 7. When VCC is less than 2.7 V, the input voltage of 5 V-tolerant ports should be less than 3.6 V, otherwise breakdown may occur
because 5 V-tolerant ports are electrically controlled so as not to violate the break down voltage.
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Note 1. SCLO_C, SDAO_C, SCLO_D, SDA0_D, SCLO_E, SDAO_E, SCLO_F, SDAO_F, SCL1_C, SDA1_C, SCL1_D, SDA1_D, SCL1_E,
SDAT_E (H141 58 » XBIERICIHEERHIE,
7E2.SCLO_A. SDAO_A. SCLO_B. SDAO_B. SCL1_A. SDA1_A. SCL1_B. SDA1_B (8 3Ifl) , X2EFICIHAERAIE,

JE3.5PA12EPA15. PBO3. PBO5ZEPB09. PC10EPC12. PC14. PC15. PDOOZEPDO7EXHIRESFIIMNEITHAEES B,

PEOO, and PEO1 (total 26 pins).

FABRRATHREVSNETIEES HISNIFR B RN TR,

JE5.PA12~PA15. PBO3. PBO5~PB09. PC10~PC12. PC14. PC15. PDOO~PD0O7. PEQO. PEO1 (F2573IH) o

A6 LRR A EMARRIEOIMIFFE NG| flo
A7 HVCONF27VEY, SVERIBOBMABER/NT36V, BUAIRLRESS, FASVERKEOZBEYN, FaEREFBE.
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RABT2 Datasheet 2. Electrical Characteristics RAGT2 Datasheet 2. A

\ m' N N
223 10 Ion loL 223 HRERW
Table 2.5  1/0 lgn, loL Table 2.5 HEEHZE
Symb Symb
Parameter ol Min Typ Max Unit Parameter ol Min Typ Max Unit
Permissible output current IIC pins Standard mode”’ loL — — 3.0 mA AFFEHER (8151 IIC pins PR loL — — 3.0 mA
(average value per pin) HF9ME) —
Fast mode" loL — — 6.0 mA IR~ loL — — 6.0 mA
Fast mode plus™ loL — — 20 mA TRERETCI0+2 loL — — 20 mA
High speed mode™2 loL — — 3.0 mA EIRIET 2 loL — —_— 3.0 mA
Other output pins”3 Low drive™ loH — — -2.0 |mA HAthia 5| p-3 KIRSh«4 loH — — 2.0 |[mA
IOL — — 2.0 mA |o|_ — — 2.0 mA
Middle drive*5 IOH — — —4.0 mA Fia] IR T 88«5 IOH — — —-4.0 mA
loL — — 4.0 mA loL — — 4.0 mA
H|gh drive*6 IOH — — -10 mA BRI EH«6 IOH — — -10 mA
loL — — 10 mA loL — — 10 mA
High speed high drive” |lon |— — -10  |mA BIRER7 lon |— — -10  |mA
oL |— — 10 mA oL |— — 10 mA
High current drive™® lon — — -10 mA REFRIREN8 loH — — -10 mA
loL — — 20 mA loL — — 20 mA
Permissible output current (max | IIC pins Standard mode™! loL — — 3.0 mA %}Hﬁtﬂ BR (81 5I#&A | IIC pins AR T+ loL — — 3.0 mA
value per pin) N -
Fast mode™ loL — — 6.0 mA PURRT 1 loL — — 6.0 mA
Fast mode plus 2 loL — — 20 mA HRAE 02 loL — — 20 mA
High speed mode™ loL — — 3.0 mA EIRIET 2 loL — — 3.0 mA
Other output pins*3 Low drive'4 IOH — — 2.0 mA H i 5«3 {RIXBh*4 IOH — — -2.0 mA
loL — — 2.0 mA loL — — 2.0 mA
Middle drive”® lonH — - —4.0 |mA F ] IR BN 28«5 loH — — -40 |mA
loL — — 4.0 mA loL — — 4.0 mA
High dri\/e*6 IOH — — -16 mA SRR EN*6 IOH — — -16 mA
oL |— — 16 mA oL |— — 16 mA
High speed high loH — — -16 mA BIREIR7 loH — — -16 mA
drive’”
loL — — 16 mA loL — — 16 mA
High current drive™8 loH — — -16 mA AERIREN8 loH — — -16 mA
oL |— — 20 mA oL |— — 20 mA
Permissible output current (max | Maximum of all output pins oy |— — -80 mA fEltiﬁﬁtl:'n B FRESIMESMMN |FrERHSIMNRAE oy |— — -80 mA
value of total of all pins) (max) &AME) (max)
Z|o|_ — — 80 mA Z|o|_ — — 80 mA
(max) (max)
Note 1. SCLO_A, SDAO_A, SCL1_A, SDA1_A (total 4 pins). This is the value when IIC function is selected. SE1SCLO_A. SDAO_A. SCL1_A. SDAT_A (43I . XRIEHRICTHAERT MM,
Note 2. SCLO_A, SDAO_A (total 2 pins). This is the value when IIC function is selected. 7E2.SCLO_A. SDAO_A (FH21M5IH) . XZIEZFICTHEER IE,
Note 3. Except for PO00 to P002, PAOO to PAO7, PBOO to PB02, PC00 to PC05, PC13, which are input ports. 7£3.P000~P002. PAOO~PAOQ7. PBOO~PB02. PCOO~PCO5. PC139%iNiHAkkRI
Note 4. This is the value when low driving ability is selected in the Port Drive Capability bit in the PmnPFS register. The selected driving A4 X BEPMNPFSE 7283 VIR QIR chRE AL IR RIREhBE BT B, TERERHFFNERN T REFMANZEIEET,
ability is retained in Deep Software Standby mode.
Note 5. This is the value when middle driving ability is selected in the Port Drive Capability bit in the PmnPFS register. The selected driving S IXBEPMNPFSE FasNim ORI EE U P IBIFPFRDENNNE. ERERGFIERX TREMENZEIEET
ability is retained in Deep Software Standby mode.
Note 6. This is the value when high driving ability is selected in the Port Drive Capability bit in the PmnPFS register. The selected driving A6 X BIEPMNPFSEZ 283 MVIR O IRchRE NI PSS IREhAE BTN E, TERERHFFNERN T REFMANZEIEET,
ability is retained in Deep Software Standby mode.
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RAG6T2 Datasheet 2. Electrical Characteristics

Note 7. This is the value when high speed 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 8. This is the value when high current 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.

Caution: To protect the reliability of the MCU, the output current values should not exceed the values in this table.
The average output current indicates the average value of current measured during 100 ps.

224 I/0 Vou, VoL, and Other Characteristics

Table 2.6 1/0 Vou, VoL, and other characteristics

RAB6T2 Datasheet 2. A

A7 X REPMNPFSHFFERMIG OIRTHAE A FIEF B RS RIRTHAE NN E, ERERGESIRA TREFMENZIHEES,
A8 X B EPMNPFSEHF AR OIREHAE I (I FIER S BRI EENHIE, TRERGFHIUEXN T ZREPMEN SIS,

Caution: ARIFBRNBIATEY, HElRBEFNESLHRBINE,
F 5% IR R RTE100usHAiE)N & Y IR F I E,

Parameter Symbol | Min Typ | Max | Unit Test conditions
Output voltage e VoL — — (04 |V loL =3.0mA
VoL — — 0.6 loL =6.0 mA
1C™2 VoL — — 04 loL =15.0 mA
(BFCTL.FMPE = 1)
VoL — 04 |— loL =20.0 mA
(BFCTL.FMPE = 1)
VOL — — 0.4 IOL =3.0mA
(BFCTL.HSME = 1)
Ports PAO8 to PA11, PB12 to PB15, VoH vCC- |— |— lon=-1.0mA
PCO06 to PC09, PD08 to PD15, PE10 to 0.5
*3
PET5 VOL — — 0.6 IOL =20 mA
Other output pins VoK VCC- |— |[— loy =-1.0mA
0.5
VOL — — 0.5 IOL =1.0mA
Input leakage current | RES [linl — — 5.0 [pA Vihn=0V
Vin =55V
Port PO00, P0O01, PAOB, PAO7, PBOO, — — 1.0 Vihr=0V
PBO01, PCOO0 to PC05, PC13 Vin = VCC
Port PAQO, PA02, PAO4, PB02 (PGA — — 1.0 Vihr=0V
input pins) Vi, =VCC
Port PAO1, PA03, PA05, P002 (PGAVSS — — 1.0 Vih=0V
pins)™ Vi, = VCC
Three-state leakage |5 V-tolerant ports |Irsil — — 5.0 [pPA Vihn=0V
current (off state) Vi, =55V
Other ports (except for input ports) — — 1.0 Vih=0V
Vin =VCC
Input pull-up MOS Ports PO, P2, PA to PE (except for ports | I -300 — |=10 [pA VCC=27t036V
current P002, PAOO to PA05, PB02) Vihr=0V
Pull-up current IC™s Ics 3 — [12 |mA VCC=3.0t03.6V
serving as the SCL Vi, =0.3 x VCC to 0.7 x VCC
current source
Input capacitance All input pins Cin — — |8 pF Vbias =0V
Vamp =20 mV
f=1MHz
Ta =25°C

2.2.4  IOVOH VOLFA E fthiF %
Table 2.6 IOVOH. VOLIH fth4Ft4
Parameter HERIME MRBAE( Wit
MY EBE ncH VoL — — |04 |V FOL=302R
VoL — — |06 HKOL=60Z%
nc*2 VoL — — |04 I0L=15.0mA(BFCTL
FMPE=1)
VoL — 04 |— I0L=20.0mA(BFCTL
FMPE=1)
VoL — — |o4 I0L=3.0mA(BFCTLH
SME=1)
#PAOSEPAT1. PB12EPB15, VoH vcC- |— |— IOH= 1.028%
PCO06 to PC09, PD08 to PD15, PE10 to 0.5
*3
PE1S VoL — — |06 HOL=20E%
Hithig 5|5 VoH veec- |— |— IOH= 1.028%
0.5
Vo|_ — — 0.5 FOoL=1.08%
BWNRER RES [linl — — |50 |pA Vin=0V
Vin =55V
Port P000, PO01, PA06, PAO7, PBOO, — — |10 Vin=0V
PB01, PCO0 to PC05, PC13 Vi, = VCC
HOPAOO. PAO2. PAO4. PBO2 (P — — [1.0 Vin=0V
GARINS ) Vin = VCC
Port PAO1, PAO3, PA05, P002 (PGAVSS — — [1.0 Vin=0V
pins)™ Vin = VCC
=SREAR (KA 5 V-tolerant ports sl — — [5.0 |pA Vin=0V
RE) Vin=5.5V
HEaimO GaNmORRSN — — [1.0 Vin=0V
Vin =VCC
A LHMOSHE #OPO. P2. PAZIPE (HOIRRSM lp -300 — |-10 | pA VCC=271t036V
i P002, PA0O to PAO5, PB02) Vin=0V
LHIBREASCL oy Ics 3 — (12 |mA VCC=3.0t036V
BmR Vin=0.3xVCCZE0.7xVCC
BWNBE PR BN Cin — — |8 |pF Vbias =0V
Vamp=20mVf
=1MHzTa=25°
C

Note 1. SCLO_A, SDAO_A, SCL1_A, SDA1_A (total 4 pins). This is the value when IIC function is selected.

Note 2. SCLO_A, SDAO_A (total 2 pins). This is the value when IIC function is selected.

Note 3. This is the value when high current 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 the pseudo-differential input on the PGAn pin is disabled (single-ended input).

Note 5. SCLO_A (1 pin). This is the value when IIC high speed mode is selected.
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7E1.SCLO_A. SDAO_A. SCL1_A. SDAT_A (H415IH) . XZ2EFICIHAERME,
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A3 X B EPMNPFSE F MR AR RE AU P iEEFE S BREMEENHNE, TREREFIEL T2REFMENSEEN,
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225 Operating and Standby Current
Table 2.7 Operating and standby current
Parameter Symbol | Min | Typ | Max | Unit | Test conditions
Supply High-speed Maximum™2 lec™ — |— 150 | mA |ICLK =240 MHz
current’’! mode — PCLKA = 120 MHz
CoreMark®5 "6 — |34 |— PCLKB = 60 MHz
Normal mode | All peripheral clocks enabled, — |44 |— PCLKC f 60 MHz
hile (1) cod ting f PCLKD =120 MHz
w le*( ) code executing from FCLK = 60 MHz
flash™
All peripheral clocks disabled, — |28 |—
while (1) code executing from
flash™ "6
Sleep mode™ 6 — |13 |78
Increase Data flash P/E — |6 —
during BGO
operation Code flash P/E — |8 —
Low-speed mode™ 10 — |5 |— ICLK = 1 MHz
Software Standby mode SNZCR.RXDREQEN =1 — |— |63 ICLK = 32.768 kHz
SNZCR.RXDREQEN =0 — |51 |— —
Deep Power supplied to Standby SRAM — 227|160 |[pA |—
Software —
Standby mode Powe_r not Pows_zr-on_reset circuit low power — [11.3 (30 —
supplied to function disabled
SRAM .
Power-on reset circuit low power — |44 |20 —
function enabled
Inrush current on returning from deep Inrush current’™” IRUSH — [160 |[— |mA
software standby mode
Energy of inrush ErustH |[— |10 |— |uC
current’?
Analog power | During ADC conversion (1unit) Without SH Alcc — |48 |6.0 |[mA
supply current -
With SH — |73 [11.5|mA
PGA (1channel) — |1 3 mA
ACMPHS (1unit) — 0.1 [0.2 |mA
Temperature sensor — (0.1 (0.2 |mA
During D/A conversion (1channel)® Without AMP output — 102 |03 |mA
With AMP output — 0.8 [1.3 |mA
Waiting for ADC, DAC12 conversion (all units) — (3.8 |45 |mA
ADC, DAC12 in standby modes (all units)® — 0.7 [10 |pA
Reference During ADC conversion (1unit) AlRgpHo |— |21 |50 |[pA
power supply — - -
current Waiting for ADC, DAC12 conversion (all units) — (18 |50 |pA
(VREFHO) | Apc, DAC12 in standby modes (all units)™® — 0031 [pA

225  LTEMFVEMR
Table 2.7  IT{EFFHEBR
Parameter HERMAARE | RARTIREM
e High-speed Maximum ™2 lec™ — |— 150 |mA |ICLK =240 MHz
#ixl mode — PCLKA = 120 MHz
CoreMark®™ "6 — |34 |— PCLKB = 60 MHz
- N PCLKC = 60 MHz
EEEN BRFEIMER, FB(1) — |44 |— _
KM IRFHITA PCLKD = 120 MHz
FCLK = 60 MHz
ZHEFE M E, FBT(1) — |28 |—
RIS MIATFRIT*5+6
FEIRAR T +5+6 — |13 |78
BGO=1THA HURBIATFPE — |6 —
EIp=gili —
B IATEPE — |8 —
Low-speed mode™ "10 — |5 |= ICLK = 1 MHz
REFNER SNZCR.RXDREQEN = 1 — | — 63 ICLK = 32.768 kHz
SNZCR.RXDREQEN =0 — |51 |— —
Deep 9% FASRAMAELER — |22.7]60 |pA |—
Somare kg RS (R AR
=R & A SRAM 21U AREEEHA — | 11.3 (30 —
LS BRRINFEIIRER R — |44 |20 —
}‘é/?rg‘_yﬂ{¢1§$ﬂ$§ﬂ@@HTJ‘E@/E?%EE Inrush current*7 IRUSH — 160 | — mA
i
IRIRERIREEET ErusH — 1.0 |— uC
TEINERIRER R | ADCHEHRERIA) (14>811) Without SH Alcc |— |48 |6.0 [mA
With SH — |73 |11.5|mA
PGA (1channel) — |1 3 mA
ACMPHS (1unit) — 0.1 102 |mA
RERN 2 — 0.1 102 |mA
DA HRIE] (1:88) *8 TAMPHIH — |02 |03 |mA
HAMPHIH — (0.8 |1.3 |mA
EFADC. DAC12E (FrE&T) — |3.8 |45 |mA
FMELTHADC. DAC12 (FREEIT) +9 — 0.7 [10 |pA
%% EE:;EEE ADCE"?@,HE“EH (1 /l\i{ﬁ) AIREFHO — 21 50 |.IA
JR(VREFHO) —
EFADC. DACI2%%% (FRE®T) — |18 |50 |pA
B H THIADC. DACT2 (FRIEHTT) +9 — 10031 |pA

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 + 67 (max. operation in high-speed mode)

Icc Typ. = 0.095 x f + 4.7 (normal operation in high-speed mode, all peripheral clocks disabled)

Icc Typ. = 0.9 x f + 4.1 (low-speed mode)

lcc Max. = 0.045 x f + 67 (sleep mode)
Note 4. This does not include the BGO operation.
Note 5.
Note 6.
Note 7.
Note 8.

FCLK, PCLKA, PCLKB, PCLKC, and PCLKD are set to divided by 64 (3.75 MHz).
Reference value
The DAC12 includes the Reference current in the analog power supply current.

Supply of the clock signal to peripherals is stopped in this state. This does not include the BGO operation.
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A BREREREMERLS MR BFMERMA LHMOSA F X ARSI A,
A2 FERIRMAIMETHRENHIE, XA EIEBGOIRIE,
JE3ICCEBURTFFICLK), WITFERR.
HCCRK. =034xf+67 (BREL THRAERIE)
FCCHB, =0095xf+47 (HEEATIERIET, FIBIMIINEER)
Icc Typ. = 0.9 x f + 4.1 (low-speed mode)
lcc Max. = 0.045 x f + 67 (sleep mode)
A4 X EIEBGO#RIE,
AL RS FELERAIMNEIRERUNHES, XTEIEBGORE,
76 FCLK. PCLKA. PCLKB. PCLKCHIPCLKDIZ&E 645340 (3.75MHz) o
A75EE
ASDACI2ERINB IR AP EESE B,
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Note 9. When the MCU is in Software Standby mode or the MSTPCRD.MSTPD16 (12-Bit A/D Converter Module Stop bit) is in the module-

stop state.

Note 10. FCLK, PCLKA, PCLKB, PCLKC, and PCLKD are set to divided by 64 (15.6 kHz).

RAG6T2 Datasheet

2. BRE%

FE9.EMCU T RENIBEILIIMSTPCRD.MSTPD16 (121 ADIZR B IR IENL) A FERE DRSS,

SE10.FCLK. PCLKA. PCLKB. PCLKCHIPCLKDI&EH645 8% (15.6kHz) o

Table 2.8 Coremark and normal mode current
Parameter Symbol Typ Unit Test conditions
Supply Current'! | Coremark lcc 139 WA/MHz ICLK = 240 MHz
- PCLKA =
Normal mode All peripheral 139 PCLKB =
clocks disabled, PCLKC =
cache on, while PCLKD =
(1) code FCLK =
executing from 3.75 MHz
flash"2
All peripheral 115
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.
2.2.6 VCC Rise and Fall Gradient and Ripple Frequency
Table 2.9 Rise and fall gradient characteristics
Test
Parameter Symbol Min Typ |[Max |Unit conditions
VCC rising gradient | Voltage monitor O reset disabled at startup SrvCC 0.0084 |— 20 ms/V | —
Voltage monitor O reset enabled at startup 0.0084 |— — —
SCI boot mode™! 0.0084 [— |20 —
VCC falling gradient SfVCC 0.0084 |— — ms/V | —

Note 1. At boot mode, the reset from voltage monitor 0 is disabled regardless of the value of the OFS1.LVDAS bit.

Table 2.10

Rising and falling gradient and ripple frequency characteristics
The ripple voltage must meet the allowable ripple frequency frycc) within the range between the VCC upper limit (3.6 V) and lower limit (2.7

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

Parameter Symbol Min Typ Max Unit Test conditions
Allowable ripple fr (vee) — — 10 kHz Figure 2.2
frequency Vr(vcc) < VCC x 0.2
— — 1 MHz Figure 2.2
V, (vee) € VCC x 0.08
— — 10 MHz Figure 2.2
V¢ (vee) = VCC x 0.06
Allowable voltage dt/dvCC 1.0 — — ms/V When VCC change
change rising and exceeds VCC +10%
falling gradient
R01DS0400EJ0110 Rev.1.10 RENESAS Page 25 of 92
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Table 2.8  CoremarkFIEE1EV R
Parameter Symbol Typ Unit izt # 1F
R EB ix1 Coremark Icc 139 PA/MHz ICLK = 240 MHz
ERER SEFEINE 139 e
w, FBREF, PCLKC =
BB (1) MIRTE _
HATHRED2 PCLKD =
FCLK =
3.75 MHz
FRE IMS BT 2R 115
R, &%FXHA,
B8 (1)1 M
NTFHIT*2
F1RREREREMERESIMTHBMERA LRMOSH T X ARSHBE.
A EWRE TELERIINEIGERENES, XAEIEBGORE,
226  VCCEAMTREEEMSUEIME
Table 2.9  EAMTREHEEYE
MR 1
Parameter Symbol Min Typ |Max |Unit
VCCEABE BB E G008 i SrvCC 0.0084 | — 20 [ms/V |—
Bohbt S A BER MRS U 0.0084 |— |— —
SCIFFHAE 1 0.0084 |— 20 —
VCCTFREBE SfVCC 0.0084 |— — ms/V —
FA1TESISERT, TIEOFST.LVDASUMIEINM, #RZEIEMBEEMF0HITHEL
Table 210 A TERBEMSCRITRFYE
LUK BEMTIEVCCER(3.6V)FITIR(2.7
f) o HVCCEEBIIVCCE10%BY, HPUHEAIFIEBED K EFAM FREEEEIdVCC,
Parameter Symbol Min Typ Max Unit Mt &= 14
AAFLUR IR fr (vee) — — 10 kHz Figure 2.2
\ (vee) = VCC x 0.2
— — 1 MHz Figure 2.2
V¢ (vee) S VCC x 0.08
— — 10 MHz Figure 2.2
V¢ (vee) <VCC x 0.06
AFBETHKE dt/dvCC 1.0 — — ms/V LVCCT I vVCC
A TERE +10%
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» <

1/ frvee)

VvCC

Vrvee)

Figure 2.2 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

Tj = Tt + ¥jt x Total power consumption
— Tj : Junction Temperature (°C)
— Ta: Ambient Temperature (°C)
— Tt : Top Center Case Temperature (°C)

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

— Wjt: Thermal Resistance of “Junction”-to-“Top Center Case” (°C/W)

e Dynamic current of IO =X 10 (C;, + Cjoaq) * 10 switching frequency x Voltage

— Cjp: Input capacitance

— Cjpaq: Output capacitance

Regarding 6ja and Wjt, refer to Table 2.11.

Total power consumption = Voltage X (Leakage current + Dynamic current)

Leakage current of IO =X (Igp, X Vor) /Voltage + Z (|Iog| x [VCC — Vo) /Voltage

Table 2.11 Thermal Resistance
Parameter Package Symbol Value™ Unit Test conditions
Thermal 100-pin LQFP (PLQP0100KB-B) Bja 36 °C/W JESD 51-2 and 51-7
Resistance - compliant
64-pin LQFP (PLQP0064KB-C) 39
64-pin QFN (PWQNO0O064LA-A) 26
48-pin LQFP (PLQP0048KB-B) 60
48-pin QFN (PWQNO0048KB-A) 28
100-pin LQFP (PLQP0100KB-B) Wit 0.65 °C/W JESD 51-2 and 51-7
- compliant
64-pin LQFP (PLQP0064KB-C) 0.69
64-pin QFN (PWQNOO64LA-A) 0.15
48-pin LQFP (PLQP0048KB-B) 2.01
48-pin QFN (PWQNO0048KB-A) 0.17

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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> <«— 1/ frveo)
A
VCC m Vrvece)
4
Figure 2.2  SUBER
227  PUFMH
ERRANEMAEEIE 221 THE, TTakE X
T@Ed U T E—2IT &,
@Tj=Ta+0jax 2IN*E
OTj=Tt+¥jtx 2IhiE
Tj: &R(°Q)
Ta: IMBRE (°C)
Tt: TAEBARLINRRE (C)
Bja: “45" R IE"BIFARE (CCW)
Wit: &5 EI"TRER AR OISR FABE (CCW)
BIn#E=BEx (REMR+HSBR)
@0/ M=2(I0LxVOL)BBE+Z(IOHxVCC VOH)EB[E
@0 TN B I=210(Cin+Cload) xIOFF XM= x BB %
CinBIANBR
Chg: WHBR
KTF0jalvjt, BEHER211,
Table 2.11  #M
Parameter Package Symbol Value™ Unit pllyrR2Es
e 100-pin LQFP (PLQP0100KB-B) Bja 36 °C/W fFEIESD51-2F151
64-pin LQFP (PLQP0064KB-C) 39 -
64-pin QFN (PWQNO0BALA-A) 26
48-pin LQFP (PLQP0048KB-B) 60
48-pin QFN (PWQNO0048KB-A) 28
100-pin LQFP (PLQP0100KB-B) Yijt 0.65 °C/W FFEIESD51-2F051
64-pin LQFP (PLQP0064KB-C) 0.69 7
64-pin QFN (PWQNOO064LA-A) 0.15
48-pin LQFP (PLQP0048KB-B) 2.01
48-pin QFN (PWQNO0048KB-A) 0.17

F1HENERIBRRNNSEE, ABEIRTFRNERRT. EXFARES, BESHIEDECIE,
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2271 Calculation guide of ICCmax

Table 2.12 shows the power consumption of each unit.
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Table 2.12 Power consumption of each unit
Dynamic
current/Leakage Current [uA/
current MCU Domain Category Item Frequency [MHz] | MHz] Current™ [mA]
Leakage current | Analog LDO and Leak™@ |Ta=75°C™ — — 37.8
Ta=85°C™ — — 46.4
Ta=95°C™ — — 56.1
Ta =105 °C™3 — — 68.0
Dynamic current | CPU Operation with Coremark 240 105.324 25.28
Flash and SRAM
Peripheral Unit Timer GPT32 (10ch)™ 120 29.697 3.56
POEG 60 1.483 0.09
(4 Groups)™
AGT (2ch)™“ 60 3.09 0.19
WDT 60 0.641 0.04
IWDT 60 0.225 0.01
Communication SCI (6ch)™ 120 27.683 3.32
interfaces
[IC (2ch)™ 120 5.304 0.64
CANFD 60 5.763 0.35
SPI (2ch)™ 120 5.738 0.69
Data processing | TFU 240 1.188 0.03
accelerator IRFA 240 34.252 8.22
Data processing | DOC 120 0.221 0.03
CRC 120 0.508 0.06
Analog ADC (2 Units)™ 60 172.958 10.38
DAC12 (4ch)™ 120 1.097 0.13
ACMPHS (4ch)4 |60 0.641 0.04
TSN 60 0.111 0.01
Event link ELC 60 1.852 0.11
Security SCE5 120 68.404 8.21
System CAC 60 0.63 0.04
KINT 60 0.072 0.004
DMA DMAC 240 5.073 1.22
DTC 240 4.18 1

2271  ICCmaxWyit&HiEm
F212BTRT BN RTHIIN,
Table 2.12 JBHTHBE
BN IR R
Current [uA/
MCU Domain Category Item Frequency [MHz] | MHz] Current™ [mA]
RER Analog LDOFI Mt R+2 Ta=75°C™3 — — 37.8
Ta=85°C — — 46.4
Ta=95°C™ — — 56.1
Ta=105°C" — — 68.0
CHAS R CPU BES Coremark 240 105.324 25.28
INFFISRAM
INEIERTT Timer GPT32 (10ch)4 | 120 29.697 3.56
POEG 60 1.483 0.09
(4 Groups)™
AGT (2ch)*4 60 3.09 0.19
WDT 60 0.641 0.04
IWDT 60 0.225 0.01
wiRE SCI (6¢ch)™ 120 27.683 3.32
IIC (2ch)™ 120 5.304 0.64
CANFD 60 5.763 0.35
SPI (2ch)* 120 5.738 0.69
BB IBINRSE | TFU 240 1.188 0.03
IIRFA 240 34.252 8.22
BB IE DOC 120 0.221 0.03
CRC 120 0.508 0.06
Analog ADC (2 Units)™ 60 172.958 10.38
DAC12 (4ch)™ 120 1.097 0.13
ACMPHS (4ch)4 |60 0.641 0.04
TSN 60 0.1 0.01
PETHI 2 ELC 60 1.852 0.1
Security SCE5 120 68.404 8.21
System CAC 60 0.63 0.04
KINT 60 0.072 0.004
DMA DMAC 240 5.073 1.22
DTC 240 4.18 1

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.

A1 BERIRIHRIE,

/2. DOMLeak B A BRI E R R RAMCURYIR B Mo
RIETaR R E LR,
A3 ME R E RA(T-Ta)=20°Co

ALEWMESMEEHBETHENERE, BRBERIMAIRLIEE

. A BTHRE.

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.

Table 2.13 ST RTAUFFHE 2958911)
Peripheral BERE
GPT BRERINVISE NIBUEEPWMIER,
GPTfEAPCLKDIE T,
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2. Electrical Characteristics

Table 2.13 Outline of operation for each unit (2 of 2)

RAG6T2 Datasheet

2. BRE%

Table 213 S EFTAZEEE 2149Pr219)

Peripheral Outline of operation

POEG Only clear module stop bit.

AGT AGT is operating with PCLKB.

WDT WDT is operating with PCLKB.

IWDT IWDT is operating with IWDTCLK.

SCI SCl is transmitting data in clock synchronous mode.
Inc Communication format is set to 12C-bus format.

1IC 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.
SPl is transmitting 8-bit width data.

ADC is operating with PCLKC.

TFU Performs sincos operations.

IIRFA Channel 0 perfoms 32 stages of channel processing.

DOC DOC is operating in data addition mode.

CRC CRC is generating CRC code using 32-bit CRC32-C polynomial.
ADC Resolution is set to 12-bit accuracy.

Conversion Data Operation Control B Register is set to 16 times average mode.
ADC is converting the analog input in continuous scan mode.

Peripheral BERE

POEG RUBRRESYE 1L,

AGT AGTERPCLKBIETTo

WDT WDT{EAPCLKBIZE T,

IWDT IWDTfEARIWDTCLKIEIT,

scl SCIHERT ¢RI 8 R MR iR,

lc BERRIRENRCELE.
ICTEENERX MR ERIE.

CANFD CANFD7E BHET1 T A EFEREUR,

SPI SPIHETIG B HSPHRIE (47 7%) o
SPIEMIERIGE R
SPILEFEfZ HIg i 52 B FYHUIRE.

TFU PATsincosilEo

IIRFA BEOMITI2MEE L IEMEL,

DOC DOCTEHUB A IMER T iETT.

CRC CRCfEM321i1CRC32-CH M & AL CRCED,

ADC DRERIGBE RN 2MBEE,

FAR SRR (T HIBE 73R B 16X TR,
ADCTEES R I T RIIE BN,

Transfer mode is set to block transfer mode.
DMAC is transferring data from SRAMO to SRAMO.

DAC12 DAC12 is outputting the conversion result while updating the value of data register.
ACMPHS Compare between IVCMP2 and IVREFO and enable compare output.

TSN TSN is operating.

ELC Only clear module stop bit.

SCE5 SCES is executing built-in self test.

DMAC Bit length of transfer data is set to 32 bits.

ADCfERPCLKCIETTo
DAC12 DACT2E B MIE T 7 S EN R A L FIRE R,
ACMPHS EBIRIVCMP2FNIVREFOFH /5 A EL 4k o
TSN TSNIETEIETTo
ELC QUBEBRIR(Z LI,
SCE5 SCESIEfERITHE B,
DMAC BREIBRMI KIS B F3 211,

FHEIRE AR EHIET,
DMACIETE # $2E MSRAMOTZ I EISRAMO.

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.

DTC EHEIBRMIKIZE 321,
FRRERIEE N IRE R,
DTCIE/E¥%K3E MSRAMOTE 51 Z SRAMO,

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

KINT Only clear module stop bit.

CAC M2 BRI E JIPCLKB,
MEBSEREIZRENIPCLKB, CACIETENZASHh
KINT REBRIEREZ L,

22.7.2 Example of Tj calculation

Assumption:

Package 100-pin LQFP: 6ja =36.0 °C/W
Ta=100°C

® Jcocmax =80 mA

e VCC=3.5V (VCC=AVCCO0)

o [og=1mA, Vog=VCC-0.5V, 12 Outputs
o IorL. =20mA, VoL = 1.0V, 8 Outputs

o Ior=1mA, VoL =0.5V, 12 Outputs

e C;, =8 pF, 16 pins, Input frequency = 10 MHz

RO1DS0400EJ0110 Rev.1.10 RRENESAS
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2272  TitERG

Assumption:

e Package 100-pin LQFP: 6ja =36.0 °C/W
e Ta=100°C

@ICCRA{E=80mA

e VCC=3.5V (VCC=AVCC0)
@IOH=1mA, VOH=VCC 0.5V, 127t
@I0L=20mA, VOL=1.0V, 8/ it
@I0L=1mA, VOL=0.5V, 12885t
@Cin=8pF, 16 M5IHl, $#MAIRE=10MHz
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2. Electrical Characteristics

® Cjoad = 30 pF, 16 pins, Output frequency = 10 MHz

Leakage currentof IO =% (VoL % lg.) / Voltage + X ((VCC - Vpu) % lon) / Voltage

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

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

Dynamic current of IO =2 10 (Cj, + Cjpaq) * 10 switching frequency x Voltage
= ((8 pF x 16) x 10 MHz + (30 pF x 16) x 10 MHz) x 3.5V
=21.3mA

Total power consumption = Voltage x (Leakage current + Dynamic current)
=(80mMAx3.5V)+(49.1 mA+21.3mA)x3.5V
=526 mW (0.526 W)

Tj =Ta + 6ja x Total power consumption
=100 °C + 36.0 °C/W x 0.526W
=118.9°C

2.3 AC Characteristics

2.3.1 Frequency

RAG6T2 Datasheet

2. BRE%

@CH#H=30pF, 165|H, HHIRZE=10MHz

(0¥ L= =2 (VOLIOL) B E+Z((VCCVOH)xIOH) BB [&

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

=45.7mA+1.71 mA +1.71 mA
=491 mA

ORI B BT =310(Cin+Cload)*IOFF F4RE < BB E
= ((8 pF x 16) x 10 MHz + (30 pF x 16) x 10 MHz) x 3.5V

=213 mA

SIhFE =B [Ex(RER+NSEBR)
= (80 mA x 3.5V) + (49.1 mA + 21.3mA) x 3.5V
= 526 mW (0.526 W)

Tj =Ta+Bjax BIhFE
=100 °C + 36.0 °C/W x 0.526W
=118.9°C

23 REHE

2.3.1 Frequency

Table 214 EEER FTHIETIIEME

Parameter Symbol | Min Typ Max Unit
TITHER REBIHPICLK) f — — 240 MHz
MR AT (PCLKA) — — 120
IMRARIRES 3 (PCLKB) — — 60
SMGIEIRET B (PCLKC) "2 — 60
IMZARBRET$R(PCLKD) — — 120
INFF#E OB $ (FCLK) - — 60
SEVIEINEHITRIZRIBRENT, FCLKUFUAZE L AMHZBISAEIET.
A2 EFAADCE, PCLKCAREMMELFTMHZ,
Table 2.15  {EEFEERR THETAEE
Parameter Symbol | Min Typ Max Unit
BT RGBT H(ICLK) f — — 1 MHz

MR AT R (PCLKA) —

SMEARIRBY B (PCLKB) —

SMNEIRIR B $h (PCLKC)+2 2

SMR AR IR B (PCLKD) —

AfFRE OB B (FCLK)*1 _

Table 2.14 Operation frequency value in high-speed mode
Parameter Symbol | Min Typ Max Unit
Operation frequency System clock (ICLK) f — — 240 MHz
Peripheral module clock (PCLKA) — — 120
Peripheral module clock (PCLKB) — — 60
Peripheral module clock (PCLKC) 2 — 60
Peripheral module clock (PCLKD) — — 120
Flash interface clock (FCLK) " — 60
Note 1. FCLK must run at a frequency of at least 4 MHz when programming or erasing the flash memory.
Note 2. When the ADC is used, the PCLKC frequency must be at least 1 MHz.
Table 2.15 Operation frequency value in low-speed mode
Parameter Symbol | Min Typ Max Unit
Operation frequency System clock (ICLK) f — — 1 MHz
Peripheral module clock (PCLKA) — — 1
Peripheral module clock (PCLKB) — — 1
Peripheral module clock (PCLKC) "2 —2 — 1
Peripheral module clock (PCLKD) — — 1
Flash interface clock (FCLK)"! — — 1
Note 1. Programming or erasing the flash memory is disabled in low-speed mode.
Note 2. When the ADC is used, the PCLKC frequency must be set to at least 1 MHz.
R01DS0400EJ0110 Rev.1.10 RENESAS Page 29 of 92
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2. Electrical Characteristics

23.2 Clock Timing
Table 2.16 Clock timing
Parameter Symbol Min Typ Max Unit | Test conditions
EXTAL external clock input cycle time tExcyc 41.66 — — ns | Figure 2.3
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)™ | tuainoscwT | — — —" ms | Figure 2.4
LOCO clock oscillation frequency fLoco 29.4912| 32.768 | 36.0448 | kHz | —
LOCO clock oscillation stabilization wait time tLocowT — — 60.4 us | Figure 2.5
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 frequency fuoco1s 15.78 16 16.22 MHz | -20 < Ta < 105°C
fuoco1s 17.75 |18 18.25
fuoco20 19.72 |20 20.28
fioco16 15.71 16 16.29 —40 < Ta<-20°C
fhoco1s 17.68 |18 18.32
fuoco20 19.64 |20 20.36
HOCO clock oscillation stabilization wait time*2 thocowr | — — 64.7 us | —
HOCO period jitter — — +85 — ps |—
PLL clock frequency fpLL 120 — 240 MHz | —
PLL2 clock frequency feLL2 120 — 240 MHz | —
PLL/PLL2 clock oscillation stabilization wait time tPLLWT — — 174.9 us Figure 2.6
PLL/PLL2 period jitter — — +100 |— ps |—
PLL/PLL2 long term jitter — — +300 |— ps | Term: 1us, 10us

Note 1.

When setting up the main clock oscillator, ask the oscillator manufacturer for an oscillation evaluation, and use the results as the

recommended oscillation stabilization time. Set the MOSCWTCR register to a value equal to or greater than the recommended

value.

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

Note 2.
operation.

This is the time from release from reset state until the HOCO oscillation frequency (fyoco) reaches the range for guaranteed

RAG6T2 Datasheet

2. BRE%

2.3.2 BY $h AT e
Table 2.16  B3#hited
Parameter Symbol Min Typ |Max Unit | Wik & 4
EXTALSMEBES $h e N J3 B B /8] texeyc 4166 |— — ns |Figure 2.3
EXTALIMEBES RIS Bk R 55 tExH 15.83 — — ns
EXTALSMEBET hia N R OR TR E texL 1583 |— — ns
EXTALSMEBES $_EF B8] texr — — 5.0 ns
EXTALSMEBEY §4 F B2 18] texs — — 5.0 ns
F IR AR fMAIN 8 — 24 MHz | —
ERMIRHRESFNE (REF) *1tMANOSCWT— — _ ms | Figure 2.4
LOCOB $ifR 7 5% floco 29.4912 | 32.768 | 36.0448 | kHz |—
LOCOBY #¥x5% 48 B 5 5B &l tLocowT — — 60.4 us | Figure 2.5
ILOCORY $hifR 73R fiLoco 135 |15 165  |kHz |—
MOCOBY $04F 5 57 Fumoco 6.8 8 9.2 MHz | —
MOCORY $4fx 5% 12 B F 15 A /8] tmocowT | — — 15.0 pus | —
HOCORY $hif 7 28 R A IR = fuocots | 15.78 |16 16.22 | MHz|—20<Ta<105°C
fuocots | 17.75 |18 18.25
fuocozo | 19.72 |20 20.28
fuocots | 1571 |16 |16.29 —40 < Ta<-20°C
fuocois | 17.68 |18 18.32
fuocozo | 19.64 |20 20.36
HOCORY $4f 5% #2 RE S5 15 A &)+ 2 thocowt | — — 64.7 us | —
HOCORI#A%tah — — +85 — ps |—
N s foLL 120 |— 240 MHz | —
PLL2BY$5A foLLo 120 |— 240 MHz | —
PLLPLL2BY BhiR5% 18 B S RFAY (8] tpLLwT — — 174.9 |us |Figure 2.6
PLLPLL2 ARl 5h — — +100 |— ps —
PLLPLL2 & HA#:l5h — — +300 |— ps | Term: 1ys, 10us
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t)(cyc

txH txL

h 4
A

[ vccx05

EXTAL external clock input

txr txr

Figure 2.3 EXTAL external clock input timing

MOSCCR.MOSTP \

£
2

NS AT NSNS

tmAINOSCWT
»

« >
4

Main clock oscillator output

Main clock

Figure 2.4 Main clock oscillation start timing

LOCOCR.LCSTP \

On-chip oscillator output WM

tLocowt

I AWA W

LOCO clock

Figure 2.5 LOCO clock oscillation start timing

PLLCRPLLSTP "\
PLL2CR.PLL2STP \ « «

N aVaVaVal;

PLL/PLL2 circuit output

OSCSF.PLLSF
OSCSF.PLL2SF

PLL/PLL2 clock
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Figure23

[ vcc x05

EXTALSMEBETEHERIN

EXTALSMERES $h3aI N B

Figure 2.4

MOSCCR.MOSTP \

£
R4

AN AT NSNS

tmaINOSCWT
»

Trveh N

T PMRSHER R

F IR HF RIS

Figure25

LOCOCR.LCSTP \

M AJ S NSNS

tLocowt

I AWA W

F EiRS% e H

HZEB 3

LOCOB sk % FF 4RBI ¢

Figure 2.6 PLL/PLL2 clock oscillation start timing
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RA6T2 Datasheet 2. Electrical Characteristics
2.3.3 Reset Timing
Table 2.17 Reset timing
Parameter Symbol | Min | Typ | Max | Unit | Test conditions
RES pulse width Power-on treswp 0.7 |— |— ms | Figure 2.7
Deep Software Standby mode trReswp |06 |— |— ms | Figure 2.8
Software Standby mode trResws 0.3 |— |— ms
All other tResw 200 |— |[— us
Wait time after RES cancellation trReswt |— |37.3|41.2 |us |Figure 2.7
Wait time after internal reset cancellation tResw2 |— [324 [397.7 |us |—
(IWDT reset, WDT reset, software reset, SRAM parity error reset, bus master MPU
error reset, TrustZone error reset, Cache parity error reset)
£5 )
VCC 1 VCCmin
RES 7
£5 /
) trRESWP ’
Internal reset signal
(low is valid) « «
tRESWT

RAG6T2 Datasheet

2. BRE%

Figure 2.7 RES pin input timing under the condition that VCC exceeds VpgoR voltage threshold
treswp, trResws, tResw
_SS—
RES T
Internal reset signal
(low is valid) \
tRESWT
Figure 2.8 Reset input timing
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2.3.3 EN=As ]
Table 217  EEME
Parameter FERMEREE |Max | BEMREME
RESEX HZE Power-on treswp |07 |— |— ms | Figure 2.7
REREEFNER tReswp |06 |— |— ms | Figure 2.8
RERFNERER trResws |03 |— |— ms
FRB E At tRESW 200 | — — us
RESEYH 5 BYERFAY (8] treswt |— [37.3|41.2 |us |Figure 2.7
AIE MECEENEFNE IWDTEM. WDTEI. HHEEN. SRAMBFEBRINTE tResw2 | — |[324 |397.7|pus |—
RENL. BEFIEMPUEIRENL. TrustZonefBiREN. EEFBRUEBIREN)
VCC 1 VCC,),min ”
RES ;
) t
WEBEMIES (fE REs —
BEER) « «
tRESWT
Figure 2.7 VCC#EidVPORE[EHE R FHIRESSIBINITF
treswp, trResws, tREsw
RES 7
ABENMES (K
BEEH) \
trRESWT
Figure 2.8  E{I#ANREF
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RAG6T2 Datasheet 2. Electrical Characteristics
234 Wakeup Timing
Table 2.18 Timing of recovery from low power modes
Parameter Symbol |Min|Typ |Max | Unit| Test conditions
Recovery time from | Crystal resonator System clock source is tseymc 1 |— |21 |24 |ms |Figure 2.9
Software Standby connected to main clock | main clock oscillator™2 The division ratio of all
mode”! oscillator oscillators is 1.
System clock source is tSBYPC*ﬂ — |22 |26 |[ms
PLL with main clock
oscillator™
External clock input to System clock source is tsgyex 11 |— |45 125 |ps
main clock oscillator main clock oscillator™
System clock source is | tggypg ! |— | 170 [255 |us
PLL with main clock
oscillator™
System clock source is LOCO™® tseyo ™ |— (07 |09 |ms
System clock source is HOCO clock oscillator™” tseyno "1 |— |55 130 |us
System clock source is PLL with HOCO™® tsgypH ' |— | 175 |265 |us
System clock source is MOCO clock oscillator™ tseymo '1|— |35 |65 |us
Recovery time from DPSBYCR.DEEPCUT[1] = 0 and tpsey — 10.38 |0.54 |ms |Figure 2.10
Deep Software DPSWCR.WTSTS[5:0] = 0x0E
Standby mode
DPSBYCR.DEEPCUT[1] = 1 and tosey — [0.55 |0.73 |ms
DPSWCR.WTSTS[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 — 3510|7010 | us | Figure 2.11
Software Standby HOCO (20 MHz)
mode to Snooze - - N N
mode High-speed mode when system clock source is tsnz — (11710 [ 14™10 | us
MOCO (8 MHz)

2.3.4 A % B ]
Table 218  MIEThEE R R E AT a]
Parameter Symbol |Min|Typ |Max SRR
RS BYiEI M ERDNEMIRHRN | RRRNWRAEIIR | tggyme ! |— |21 |24 |ms |Figure 2.9
RN RIAEIRR 382 A B0 L
\\10
REHIER t M| — |22 [26 |ms
5 T Y SIR 5 32E0P SBYRe
LL*3
F IR HESAIMNED RERMRAENSIR |ty [— |45 |125 |ps
BYEPERIN !
REHER t M| — [170 |255 |ps
# T Y SR H 32 E0P SEYPE
LL*5
RFB IR ALOCO6 tseyio ™ |— [07 |09 |ms
R YR SR HOCORY S0 % 38+7 tsayno ™ [— |55 [130 |ps
R SRR HHOCO-BHIPLL tsgypn™ | — | 175 |265 |us
AL R AMOCORY #hik % 28+9 tseymo | — |35 |65 |us
PR B E A DPSBYCR.DEEPCUT[1] = 0 and tbsey  |— |0.38 |0.54 |ms |Figure 2.10
é%ﬁ#?ﬁm DPSWCR.WTSTSJ[5:0] = Ox0E
g DPSBYCR.DEEPCUT[1] = 1 and tbsey  |— |0.55 |0.73 |ms
DPSWCR.WTSTS[5:0] = 0x19
EUHRERH SRR ENEFIE tossywt |56 |— |57 |teye
WEELSIEIN AENHREASERER tsnz — |35"0|70"10 | us | Figure 2.11
REFMARLE HOCO (20 MHz)
HEER o
AR RN SRR tsnz — |11™10 | 14*10 | 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

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)

Note 2.

greatest value of the internal clock division setting is 1.

Note 3.

value of the internal clock division setting is 4.

Note 4.

the greatest value of the internal clock division setting is 1.

Note 5.

value of the internal clock division setting is 4.

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

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 240 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.

When the frequency of the crystal is 24 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 0x05) and the
When the frequency of PLL is 240 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 0x05) and the greatest
When the frequency of the external clock is 24 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 0x00) and

When the frequency of PLL is 240 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 0x00) and the greatest

Note 10. When the SNZCR.RXDREQEN bit is set to 0, the following time is added as the power supply recovery time: 16 us (typical), 48 us

(maximum).

Note 11. 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[7:01*32 + 14/ 62 + 18/ fICLK + 4n / fMAIN us
0.262 0.236

tSBYPC (MSTS[7:01*32 + 34) / 35+ 18/fICLK + 4n / fPLL (MSTS[7:01*32 + 45) / 62 + 18/ fICLK + 4n / fPLL us
0.262 0.236
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FOIR S BY j8)+ RGBT A R H 23T AR K tSBYOSCWTtSBYOSCWT+2NLOCOEHA (HLOCOETEIETT)

A2 @RI 24MHz (R HIRHBFFITHITFE (MOSCWTCR) IREH0x05) ERER #H 2 57i& BN & AE A 18,

A3 EPLLAYSRE N240MHz (ERHIRZ B EFHITHE FFEE (MOSCWTCR) &EH0x05) BREBTHIITIE BN RAE N4,

AL SN HRE R 24MHz (R HIRH B S FITHIFFEE (MOSCWTCR) REH0x00) BERERE ¢ 4RIE BN R AE 18,

S EPLLAYSIE A240MHz (ER IR F B EFITHE FFEE (MOSCWTCR) &EH0x00) BEREBIHIITIE BN RAE N4,

E6LOCOSMEN32.768kHz, ABIRIHDIIRBENRAEN.
7E7HOCOSRZE A 20MHz, RERESI S DI BERAME N1, EBPLLIAZE 240MHz, REEHHDINIZBERK
BR4. FIMOCOSMENBMHz, ABIR D IIRBENRAEN,

7E10.4SNZCRRXDREQENAII& B FOBY, RN FESEfER BIRIRERT(E]: 16us (BB{E) . 48us (BRAE) -

AN IRE R E AT LU tSBYOSCWT+SBYSEQER It H. FEENT LB UTEMEFRNHE. XFn, KAAEHIMIEERREFERKE,

0.262

0.236

MR AE Y 5] S BB MAX Unit
tSBYOSCWT tSBYSEQ tSBYOSCWT tSBYSEQ
{SBYMC (MSTS[7:0"32 +3)/ |35+ 18 /fICLK + 4n /fMAIN | (MSTS[7:0]"32 + 14/ |62+ 18 /fiCLK + 4n/fMAIN | s

tSBYPC (MSTS[7:0]*32 + 34) /

0.262

35+ 18/fICLK + 4n/fPLL

(MSTS[7:0]*32 + 45) /
0.236

62 + 18 /fICLK + 4n / fPLL us
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Wakeup time | TYP MAX Unit
tSBYOSCWT tSBYSEQ tSBYOSCWT tSBYSEQ
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
tSBYLO 0 35+ 18 /fICLK+4n/fLOCO |0 62 + 18 /fICLK + 4n / fLOCO | us
tSBYHO 20 35+ 18/fICLK + 4n/fHOCO |67 62 + 18 /fICLK + 4n /fHOCO | us
tSBYPH 140 35+ 18/fICLK + 4n / fPLL 202 62 + 18/ fICLK + 4n / fPLL us
tSBYMO 0 35+ 18 /fICLK + 4n/fMOCO |0 62 + 18/ fICLK + 4n / fMOCO | s
Oscillator J_ —l —|_|_
(system clock) || ‘,‘,
b tSBYoscwru tsBYSEQ "
Oscillator J'I_'I J_|_|_|_|
(not the system clock) ’,’,
AU L
A
IRQ R
Software Standby mode
tseymc, tsByEX, tsBYPC, tsBYPE,
tseypH, tsBYHO, tsBYLO
When stabilization of the system clock oscillator is slower
Oscillator J_ —l —|_|_|—_
(system clock) || ’,’,
tseyoscwt 3 tsBYseEQ >
Oscillator J'I_'l _|_|'|_|'|_|'|- _|_|'|
(not the system clock) IIII
tsByoscwt _
ax [ ,, M|
A
IRQ «
) Software Sta"ndby mode >

tsBymc, tsBYEX, tsByYPc, tsBYPE,
tseyPH, tsBYHO, tsBYLO

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

Figure 2.9 Software Standby mode cancellation timing
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R 2 e ] L BB MAX Unit
tSBYOSCWT tSBYSEQ tSBYOSCWT tSBYSEQ
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
tSBYLO 0 35+ 18/fICLK +4n/fLOCO (O 62 + 18/ fICLK + 4n / fLOCO us
tSBYHO 20 35+ 18 /fICLK + 4n /fHOCO |67 62 +18/fICLK + 4n / fHOCO |us
tSBYPH 140 35+ 18 /fICLK + 4n / fPLL 202 62 + 18 /fICLK + 4n / fPLL us
tSBYMO 0 35+ 18 /fICLK + 4n/fMOCO |0 62 + 18 /fICLK + 4n / fMOCO | pus
Oscillator | —l
(system clock) || ‘,‘,
b tSBYOSCWTH tsByseQ "
RHis (FRARN
) «
ICLK ‘l ——l % |—|
A
IRQ » >
REFNEREL
tseymc, tsBYex, tseypc, tseypE,
tsByPH, tsBYHO, tsBYLO
LRGN IR Z2ENRERERIEN
Oscillator | —l B
(system clock) || «
tseyoscwt ) tsBysea >
;E%'%‘% (FRAZ T ||_| ||||||| |||
tsByoscwT _
ICLK | —l « | |
A
IRQ «
T mEsnER
tseymc, tsYEX, tsBypPc, tsBYPE,
tsBYPH, tsBYHO, tsBYLO
AR UMK 28R E R Ig
Figure 2.9 REFNEXICERF
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Oscillator | |

IRQ

£

”

£

£

Uy

”

£

Deep Software Standby
reset
(low is valid)

”

£

”

£

P

Internal reset
(low is valid)

P

[(4

”

<

Deep Software Standby mode

tosey

Reset exception

<— tosBywt

T

handling start
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Figure 2.10

Deep Software Standby mode cancellation timing

Oscillator

ICLK (except DTC, SRAM)

ICLK (to DTC, SRAM)' PCLK

IRQ

£

”

£

5 5 5

”

£

”

L

”

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

REREFHNEM (R
BEEX)

Oscillator | |

IRQ

£

—Ls—

R4

£

£

JuREj

R4

£

R4

£

”

£

04

MEEL (M
BEER)

Oy

(4

14

 REMARIER

A

Figure 2.11 Recovery timing from Software Standby mode to Snooze mode
2.3.5 NMI and IRQ Noise Filter
Table 2.19 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
tpeyc X 2" — — tpeyc * 2> 200 ns
200 — — NMI digital filter tnmick X 3 =200 ns
" enabled
tumick X 3.52 — - tnmick % 3 > 200 ns
IRQ pulse tirQw 200 — — ns IRQ digital filter tpeyc X 2 <200 ns
width disabled
tpoye X 2 — — tpoyc 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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tosey
< toseywt
EEREAEFS
Figure 210 FERGFNEXBUERF
Oscillator | | ﬂ i | | | | | |
ICLK (except DTC, SRAM) | | ﬂ )
ICLK (to DTC, SRAM)'' PCLK | | ﬂ .
IRQ .
) BAERFHAE st
) tsnz 7
JE1.ESNZCRSNZDTCENGLIR B 18T, ICLKIRELDTCHISRAM,
Figure 211  MEHAFIIER B SRS A9V S B8]
2.35 NMIFIIRQIR A S K 28
Table 2.19  NMIFIIRQME: A &K 2%
Parameter Symbol Min Typ Max Unit MR
NMIBK tMIW 200 — — ns NMIZL F i85 28 tpeyc X 2 <200 ns
R i
tpoyc x 271 — — tpey X 2 > 200 ns
200 — — %ﬁ% NMIZLF IR tamick X 3 <200 ns
tumick % 3.5 - - tnmick % 3 > 200 ns
IRQPK A tirRaw 200 — — ns IRQEBF IR K2R tpeyc X 2 <200 ns
R 2/
tpoyc X 2" — — tpeye X 2 >200 ns
200 —_ — E?;IRQ;&?J‘E tirack X 3 200 ns
tirack * 3.5 — — 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 IRQi digital filter sampling clock.

RAG6T2 Datasheet

2. BRE%

Note: HHRFHIER F&200ns0

Note:  WISRETHUELIIR, MIEMNTIIEIRI41 BT /E R,
7E1.tPcycRRPCLKBRE HAo
JE2INMICKRRNMIEL F ISR 23 XA B AV A #.  7E3.LRQCKRRIRQIEK
FIRR AR K AR

tNmiw

tNnmiw

Figure 212  NMIFRBRiENBIF

tiraw

Figure 2.12  NMI interrupt input timing
- M
tiraw
Figure 2.13  IRQ interrupt input timing

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

Table 2.20
GPT Conditions:
High drive output is selected in the Port Drive Capability bit in the PmnPFS register.
AGT Conditions:

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

1/0 ports, POEG, GPT, AGT, KINT and ADC trigger timing (1 of 4)

Figure 213  IRQHEFIEABIF
2.3.6 [0 . POEG. GPT. AGT. KINTAIADCfit % BYF

Table 2.20 I0#. POEG. GPT. AGT. KINTHIADChE.B3F (44 chpy14)
GPT£A4: EPMNPFSE /S0 O IR RE S (I &R S IREh I H o

AGT Conditions:
EPMNPFSE 1283 AV iR QIR SHRE S i iR P B IR shia o

Parameter Symbol |Min | Typ Max

Unit

Mt &

1/0 ports AR E tPrRW 15 |— —

tIcyc

Figure 2.14

Parameter Symbol |Min |Typ Max Unit Test conditions
1/O ports Input data pulse width tPrRW 15 |— — ticyc Figure 2.14
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Table 2.20 1/0 ports, POEG, GPT, AGT, KINT and ADC trigger timing (2 of 4)
GPT 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 |Typ Max Unit Test conditions
POEG GTETRGN input pulse width troEW 15 |— — tpeye Figure 2.15
Output Input level detection of the troEGDI | — — 3 PCLKB | us Figure 2.16
disable time | GTETRGn pin (via flag) +0.34 When the digital
noise filter is not
in use
(POEGGN.NFE
N=0(n=Ato
D))
Detection of the output stopping tPOEGDE | — — 0.5 us Figure 2.17
signal from GPT (deadtime error,
simultaneous high output, or
simultaneous low output)
Edge detection signal from a troeGDC | — — 4 PCLKB | s Figure 2.18
comparator +0.5 The time is that
when the noise
filter for
ACMPHS is not
in use
(CMPCTL.CDF
S[1:0] = 00) and
excludes the
time for
detection by
ACMPHS.
Register setting troEGDS | — — 1 PCLKB | us Figure 2.19
+0.3 Time for access
to the register is
not included.
Oscillation stop detection” tpoeGpos |— [=1 — s Figure 2.20
Input level detection of the troEGDDI | — — 2 PCLKB |ps Figure 2.21
GTETRGN pin (direct path) +1
PCLKD +
0.34
Level detection signal from a troeGDDC | — — 3 PCLKD | s Figure 2.22
comparator +0.3 The time is that
when the noise
filter for
ACMPHS is not
in use
(CMPCTL.CDF
S[1:0] = 00) and
excludes the
time for
detection by
ACMPHS.
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Table 2.20 I0i%A. POEG. GPT. AGT. KINTHIADChREZBIE (49 Fpy24)
GPT#M: TEPmMNPFSEHZ 23R OIRENAE N AP IR FE IR chia Ho
AGT Conditions:
TEPMNPFSZ 728 89k O IX BhAE /1 i P& P 8l IR sh i o
Parameter Symbol |Min |Typ Max Unit | iSRG
POEG GTETRnA8i ARk A B2 tpoEw 15 |— — tpeyc | Figure 2.15
Eﬁaj%*:ﬁﬁﬁj E"JE@)\EE:F@/U'“ tPOEGDI —_— — 3 PCLKB MS Figure 2.16
i8] GTETRGn pin (via flag) +0.34 ERNEdEE &2l
BEiEEase (P
OEGGN.NFEN=0
(n=AZI
D))
NREGPTAVEHZEES ( tpoEG — | = 0.5 us Figure 2.17
FREE. FNBREIEE | o
)
KBRS NES troegde | — | — 4 PCLKB | us Figure 2.18
+0.5 By a2 fEAA
CMPHSHYRE R
JEsET (CMP
CTL.CDFS[1:0]=
00) , AEIEA
CMPHSH2IEY
BiEls
A E troEGDS | — — 1 PCLKB us Figure 2.19
+0.3 TEFHNEFE
SRAY AL,
IEHE LR M3 tPoEGDOS | — <1 — us Figure 2.20
GTETRNS | IRV N BB 44 troEG — = 2 PCLKB | us Figure 2.21
N (EEHR) PoEC! + 1
PCLKD +
0.34
KRB R SBHNBERNES troEgDDC | — | — 3 PCLKD | ps Figure 2.22
+0.3 By a2 fEAA
CMPHSHIRE R
JEK 2sET (CMP
CTL.CDFS[1:0]=
00) , AEIEA
CMPHSH2MIAY
B iEls
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Table 2.20 1/0 ports, POEG, GPT, AGT, KINT and ADC trigger timing (3 of 4)
GPT 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 |Typ Max Unit Test conditions
GPT Input capture pulse width | Single edge teTicw 15 |— — tpDeyc | Figure 2.23
Dual edge 25 |— —
GTIOCXY output skew (x | Middle drive buffer tenisk’? | — — 4 ns Figure 2.24
=0to3,Y=AorB) - -
High drive buffer — — 4
High current output — — 4
buffer
GTIOCXY output skew (x | Middle drive buffer — — 4
=4t06,Y=AorB) - -
High drive buffer — — 4
High current output — — 4
buffer
GTIOCXY output skew (x | Middle drive buffer — — 4
=7t09,Y=AorB) - -
High drive buffer — — 4
High current output — — 4
buffer
GTIOCXY output skew (x | Middle drive buffer — — 6
=0to9,Y=AorB) - -
High drive buffer — — 6
High current output — — 6
buffer
OPS output skew GTOUUP, GTOULO, teTosk — — 5 ns Figure 2.25
GTOVUP, GTOVLO, GTOWUP, GTOWLO
External trigger input Synchr | Single-edge | tgTew 15 |— — tpeye Figure 2.26
pulse width onous | setting
clock
Both-edge 25 |— —
setting
Asynch | Single-edge 25 |— —
ronous | setting
clock
Both-edge 35 |— —
setting
Timer clock pulse width Synchr | Single-edge | tgTckwH, | 1.5 |— — tpeye Figure 2.27
onous | setting teTeKwL
clock
Both-edge 25 |— —
setting
Asynch | Single-edge 25 |[— —
ronous | setting
clock
Both-edge 35 |— —
setting
GPT (PWM | GTIOCxY_Z skew (x=0103,Y=Ao0orB,Z=A |t4rex™? — — 4.0 ns Figure 2.28
Delay to D)
Generation
Circuit)
AGT AGTIO, AGTEE input cycle tacyc 2 50 — — ns Figure 2.29
AGTIO, AGTEE input high width, low width tackwe, |20 — — ns
tackwL
AGTIO, AGTO, AGTOA, AGTOB output cycle tacyc2 333 |— — ns
KINT KRn (n = 00 to 07) pulse width tkr 250 |— — ns Figure 2.30
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Table 2.20  I0#%[. POEG. GPT. AGT. KINTHIADCHtZBIFF (30fd)
GPT%fF: TEPmMnPFSHF2RAYIR O ERE N REFE SR Eh i o
AGT Conditions:
TEPMNPFSZ 728 89k O IX BhAE /1 i P& P 8l IR sh i o
Parameter Symbol |Min |Typ Max Unit | iS4
GPT WMANBIER R R E 25y teTICcW 1.5 — — tPDcyc Figure 2.23
7] 25 |— —
GTIOCxYHHRE (x=0 | FBlIRENLE s terisk! |— |— 4 ns Figure 2.24
Z13, Y=AZ(B) EE————
BIRE4E E8 — = 4
KRR 5 Eg — | = 4
GTIOCxYHI RIS (x=4 | FIBIRENE HEs — |— 4
zl6, Y=AZ(B) ——
SENSIE -yl — |— 4
KBkt 4% e — |—= 4
GTIOCxYHI R (x=7 | FRIBIIRENZE HEs — |—= 4
39, Y=AZB) pa—
SENSAIE -yl — — 4
KBkt 4% P e — |—= 4
GTIOCXYHIH RS (x=0 | B IRENLE H 2R — — 6
59, Y=AZLB) ——
SERSAIE ¥k — — 6
K ER A 4 2R — |—= 6
OPSHItHfBZEGTOUUP. GTOULO. teTosk — — 5 ns Figure 2.25
GTOVUP, GTOVLO, GTOWUP, GTOWLO
SMEB A R BN BKOR B Synchr | Single-edge | taTEW 15 |— — tpyc | Figure 2.26
= onous | setting
clock
Both-edge 25 |— —
setting
Asynch | Single-edge 25 |— —
ronous | setting
clock
Both-edge 35 |— —
setting
E BT 23 BY BRBKOR B Synchr | Single-edge | tgTckwh, |15 | — — treyc Figure 2.27
onous | setting teTekwL
clock
Both-edge 25 |— —
setting
Asynch | Single-edge 25 |— —
ronous | setting
clock
Both-edge 35 |— —
setting
GPT (PW |GTIOCxY_Zf@fd (x=0%3, Y=AEB, Z=AZID |tyrex? |— |— 4.0 ns Figure 2.28
MIERAERE |)
Circuit)
AGT AGTIO. AGTEEXIANJEHA tacyc? |50 — — ns Figure 2.29
AGTIO. AGTEEMIANGE. 1KZ tackwH, |20 |— — ns
tackwL
AGTIO. AGTO. AGTOA. AGTOBHi EHA tacyc2 333 |— — ns
KINT KRn(n=00to07) Bk 55 E tkr 250 |— — ns Figure 2.30
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Table 2.20 1/0 ports, POEG, GPT, AGT, KINT and ADC trigger timing (4 of 4)

GPT 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 |Typ Max Unit Test conditions
ADC ADC trigger input pulse width tTRGW 15 |— — taDcyc | Figure 2.31

Note:  ticyc: ICLK cycle, tpeyc: PCLKB cycle, tppeyc: GTCLK cycle, tapeyc: ADCLK cycle.
Note 1. This skew applies when the same driver I/O is used. If the 1/0 of the middle and high drivers is mixed, operation is not guaranteed.

Note 2. Constraints on input cycle:
When not switching the source clock: tpeye * 2 < tacyc should be satisfied.

When switching the source clock: tpgyc * 6 < tacyc should be satisfied.
Note 3. Reference value.

Port

RS

A

terRw

Figure 2.14  1/O ports input timing

GTETRGnN input
(n=AtoD)

troEw

Figure 2.15 POEG input trigger timing

GTETRGnN input
(n=AtoD)

troEGW

POEGGN.PIDF flag /
(n=AtoD)

GPT output pins jEOUtpUtS disabled

A

troecDI

Output Disable Time for POEG via Detection Flag in Response to the Input Level Detection of
the GTETRGn pin

Figure 2.16
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Table 2.20

GPTZAF: TEPMNPFSE 72 ViR DR sheE N AL EF = IR ah i o

AGT Conditions:
EPMNPFSE 1228 VR QIR SHAE /D A Ak iR h el IR shia o

IO#%MO. POEG. GPT. AGT. KINTHIADCht .kB3F (44 chpy44)

Parameter

Symbol

Min | Typ

Max Unit [ 544

ADC ADCHE& SN RX R BL
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trrRew

15 |—

— taDeyc | Figure 2.31

Note:  ticyc: ICLK cycle, tpeyc: PCLKB cycle, tppeyc: GTCLK cycle, tapeyc: ADCLK cycle.
A1 S FEAERNIRENEEION, REER. MRFPSRMBUICREFER, WL EFRIEET.

2N AHRRIRE
TS EPEY . tPcycx2<tACYCRZH 8o
PIHEIRESERAT . tPcycx6<tACYCRLH B0
A3BEE,

Port jF<
ﬁ tPrRW ;l
Figure 2.14 IORAMABEF
GTETRn#IA (n
=AZID)
[« >
tPoEw
Figure 2.15 POEGHNft kBT F
GTETRNHIN (n r q
=AZID) Xr 71
N troEGW !
POEGGN.PIDFFRE
(n=AZID) /
E=y=cfo
GPTHSIR i
tPoEGDI "

Figure 2.16

MR GTETRNS|BIEYE N BFAEN, @IS NARERPOEGHIL S FABta]
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2. Electrical Characteristics RABT2 Datasheet 2. BN
Output stopping signal r REGPT1 MMt FLE r
from GPT*' 7 (E45) 7
. e
GPT output pins j{M GPTHIHE B sz
) troEGDE ” troEGDE
Note 1. GPT32n.GTST.DTEF (dead time error flag), GPT32n.GTST.OABLF (simultaneous low output flag), or 7E1.GPT32n.GTST.DTEF (BEXET[E$8IR4ARE) », GPT32n.GTSTOABLF (BIEMEHLEARE) , =X
GPT32n.GTST.OABHF (simultaneous high output flag) GPT32n.GTST.OABHF ([EIEY &= BB tHARE)
Figure 2.17  Output Disable Time for POEG in Response to Detection of the Output Stopping Signal from Figure 2.17  POEGMIRZ& MR iaH (F1LLE S 85 L 2 Aedial
GPT GPT
ACMPHSn edge detection ACMPHSNiZAMIES ( 'a
signal (n = 0 to 3) n=0%3) /
. 25 g
GPT output pins j{—OUtPUts disabled GPTHIt 51§ 7Z—mﬁ55m|‘:lj
troeaDC " ) troEGDC "
Figure 2.18  Output Disable Time for POEG in Response to Edge Detection Signal from ACMPHS Figure 2.18  POEGMZ 3R B ACMPHSHIA 418 M{E S 1Y% ) 22 A Bd a]
POEGGN.SSF bit E POEGGN.SSF{iIL ( s
(n=AtoD) n=AZID)
. s
GPT output pins j{—o”tp“ts diggpled GPTHIt 3|3 ] Gl
) troEGDS ! tPoEGDS !
Figure 219  Output Disable Time for POEG in Response to the Register Setting Figure 2.19  POEGMI F178%i% B AV H 2= A EY 8]
Main clock | | ” |ITr ES:NE ” | ” N
Oscillation stop detection r RFHELRNES (RS r
signal (internal signal) / %) /
. 25 g
GPT output pins ] Outputs disabled GPTHItiZIM j{—mﬁ%l tt
) troEGDOS ! ) troEGDOS !
Figure 220  Output Disable Time of POEG in Response to the Oscillation Stop Detection Figure 2.20 POEGMIRZ#RHZ L& MA R 2= AATiE
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GTETRGn input
(n=AtoD)

troecw

GPT output pins

1 Outputs disabled
[—

troEGDDI

GTETRnIA (n r
=AZ|D) X

GPTHIHI 5[]

troecw

\ BRI

troeGDDI

Figure 2.21  Output Disable Time for POEG in Direct Response to the Input Level Detection of the GTETRGn Figure 2.21  POEGH)HitH 2 A EI E1ZMBZGTETRN S| BIAY5RIN BB 4%
pin
ACMPHSN level detection r ACMPHSNEBFHMES ( a
signal (n = 0 to 3) / n=0%E3) /
. .
GPT output pins j{—OUtpUtS disabled GPTHILE 5| R j R
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Figure 2.28  GPT (PDG) output delay skew
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2. Electrical Characteristics

2.3.7 PDG Timing

Table 2.21 PDG timing
Parameter Min Typ Max Unit Test conditions
Operation frequency 80 — 200 MHz —
Resolution — 156 — ps GPTCLK =200 MHz
DNL™ — 20 |— LSB |—

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

RAG6T2 Datasheet

2. BRE%

2.3.8 CAC Timing
Table 2.22 CAC timing
Parameter Symbol | Min Typ Max Unit Test conditions
CAC CACREEF input pulse tPchc < tcac*'] tcacrReF | 4.5 X tegc + 3 % tPchC —_ — ns —
width
tpBcyc > teac | 5 X toac + 6.5 X tpgeye | — — ns

Note:  tpggyc: PCLKB cycle.
Note 1. tcac: CAC count clock source cycle.
2.3.9 SCI Timing
Table 2.23 SCI timing (Asynchronous mode)
Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register.

Parameter Symbol Min Max Unit Note

Input clock cycle tscye 4 — treye

Input clock pulse width tsckw 0.4 0.6 tseyc

Input clock rise time tsckr — 5 ns

Input clock fall time tscks — 5 ns

Output clock cycle tseyc 6 — treye

Output clock pulse width tsckw 0.4 0.6 tseyc

Output clock rise time tsckr — 5 ns

Output clock fall time tscks — 5 ns

Note:  treye: SCITCLK cycle.

tsckw tsckr tsckf
< > [«
/ \ /
SCKn / \ \
¥
" tScyc >
Note: n=0to4,9

Figure 2.32  SCK clock input/output timing

Table 2.24 SCI timing (Simple SPI) (1 of 2)

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

High Speed/

Parameter Default Symbol Min Max Unit Note

SCK clock cycle output Master tspeyc 2 65536 | treye

SCK clock cycle input Slave 2 —
R01DS0400EJ0110 Rev.1.10 RENESAS Page 44 of 92
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2.3.7 PDG Timing
Table 2.21 PDG timing

Parameter Min Typ Max Unit Wit &1+

BITHME 80 — 200 MHz —

Resolution — 156 — ps GPTCLK =200 MHz

DNL™ — 20 |— LSB |—
FA1ZER-LSBAPEPNITZEINERIT—1,
2.3.8 CACHIF
Table 2.22 CACitas

Parameter Symbol | Min Typ Max Unit Mt R4
CAC }9_ACREF§@)\H§<>¢‘E tPBeyc < tcac*'] tcAcREF | 4.5 X tegc + 3 % tPBeyc | — - ns -

tpBeyc > toac ! S X teac + 6.5 X tpgeye | — — ns

Note:  tppcyc: PCLKB cycle.
JE1tcac: CACIH#BTHURERE A,
2.3.9 SCIF R
Table 2.23  SCIFIF (RFHER)
&M EPmMNPFSE 17280V IR BN BE S il ik iF & IR chia Ko

Parameter Symbol Min Max Unit Note

WS EHA tseyc 4 — treye

N SRR tsckw |04 0.6 tseye

BB E_EFETE tsckr — 5 ns

LD RSN =N tscks — 5 ns

A8 B R tseyc 6 — treye

16y BT b B OT BE tsckw 0.4 0.6 tseyc

58 B b b B ] tsckr — 5 ns

A B BT PR A E] tsckr — 5 ns

Note:  treyc: SCITCLK cycle.

tsckw tsckr tsckf
< > o«
SCKn ]l \ i \
-
< tScyc >
Note: n=0to4,9

Figure 2.32  SCKEIghsa NsihESF

Table 2.24  SCIB}FF(SimpleSPI)(10f2)

%M. TEPmMNPFSEH 1728 0Yi% IR BN AE /1 fil ik = IR Thia o

High Speed/

Parameter Default Symbol Min Max Unit Note

SCKES$h/E Bt Master tspeyc 2 65536 | troyc

N GIEIEEETPN Slave 2 —
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Table 2.24

SClI timing (Simple SPI) (2 of 2)

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

RAG6T2 Datasheet

2. BRE%

Table 2.24  SCIBt(SimpleSPI)(20f2)
&M EPmMNPFSEH 1728 0Yi% O IR BHBE 1 il i iF = IR chiai Ko

High Speed/
Parameter Default Symbol Min Max Unit Note
SCK clock high pulse width Master tsPCKWH 0.4 0.6 tspeyc
Slave
SCK clock low pulse width Master tspckwL 0.4 0.6 tspeyc
Slave
SCK clock rise and fall time Output tspckr tspcks — 5 ns
Input — 1 us
Data input setup time Master High Speed"! tsu 1.7 — ns
Default? 3 — ns
Slave 3.3 — ns
Data input hold time Master High Speed“ tH 12 — ns
Default™ 14 — ns
Slave 3 — ns
Data output delay Master High Speed"! tob — 5 ns
Default™? — 7.3 ns
Slave High Speed"! — 15 ns
Default? — 21 ns
Data output hold time Master toH 0 — ns
Slave 0 — ns
Data rise and fall time Output tor, tof — 5 ns
Input — 1 ns
Slave access time tsa — 5 treye
Slave output release time tREL — 5 treye

High Speed/
Parameter Default Symbol Min Max Unit Note
SCKEtShim Bk B Master tsPCKWH 0.4 0.6 tspeyc
Slave
SCKEY SRk B Master tsPeKwL 0.4 0.6 tspoyc
Slave
SCKBYgh L FH0 TREETE] Output tspckr tsPCKf — 5 ns
Input — 1 us
IR ILETE Master =R 1 tsu 1.7 — ns
Default™ 3 — ns
Slave 3.3 — ns
RN RIFETIE] Master =R« ty 12 — ns
Default™ 14 — ns
Slave 3 — ns
BRI L LR Master = 3R top — 5 ns
Default™ — 7.3 ns
Slave BIR1 — 15 ns
Default™? — 21 ns
B RIFET ] Master ton 0 — ns
Slave 0 — ns
IR LA T AT A Output tor, tof — 5 ns
Input — 1 ns
MukiFiR) A jE] tsa — 5 treye
A 50 HH R T B 8] tREL — 5 treye

Note:  treye: SCITCLK cycle.

Note 1. Must use pins that have a letter appended to their name, for instance _A, _B, _C, to indicate group membership. SCIO is instance
_A, SCI2 and SCI3 are instance _B, SCI1 and SCI9 are instance _C, SCI4 is instance _C and RXD is only PD14.

Note 2. All pins of group membership can be used.

Table 2.25

SCI timing (Simple SPI mode)

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

Parameter Symbol Min Max Unit Note
SS input setup time tLEAD 1 — tspeyc
SS input hold time tLac 1 — tsPeyc
SS input rise and fall time tssir tssuf — 1 us
Table 2.26 SCI timing (Clock synchronous mode) (1 of 2)
Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register.
High Speed/
Parameter Default Symbol Min Max Unit Note
SCK clock cycle output Master tspeyc 2 — treye
SCK clock cycle input Slave 2 —
SCK clock high pulse width Master tSPCKWH 0.4 0.6 tspeyc
Slave
R01DS0400EJ0110 Rev.1.10 RENESAS Page 45 of 92
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Note:  treycr SCITCLK cycle.

A1 MAERAEEREFIMSIM, FIW_A. B, _C, URTRAMZSMH, SCIORREAI_A, SCI2MSCI3ZLAI_B, SCINFISCIORFEHAI_C

, SCI4REH_C, RXDREPD14,
2RI RAR RBIFTE S| R,

Table 2.25  SCIBIF (fEi#SPIE)
%% EPmnPFSEF iR AR ahae NP iEER Rt
Parameter Symbol Min Max Unit Note
SSHINERILATE tLEAD 1 — tspeyc
SSHINRIFTE] tLag 1 — tspeyc
SSHIN _EFHFN T AT ] tssLr tssis — 1 us
Table 2.26  SCIEtF (BIEFIER) (10f2)
%% EPmnPFSEFiim AR ahae N AP iEER Rt
High Speed/

Parameter Default Symbol Min Max Unit Note
SCKES /& Bt Master tspeyc 2 — troye
SCKEYEH/A BN Slave 2 —
SCKEY Rk h T E Master tsPCKWH 0.4 0.6 tSPcyc

Slave
RO1DS0400EJ0110 Rev.1.10 RENESAS 4501, 920
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Table 2.26  SCI timing (Clock synchronous mode) (2 of 2) Table 2.26  SCIFF (BIEhREIFIER) (20f2)
Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register. . FEPmnPFSEHF MR OIREDRE N PR S IREh it
High Speed/ High Speed/
Parameter Default Symbol Min Max Unit Note Parameter Default Symbol Min Max Unit Note
SCK clock low pulse width Master tSPCKWL 0.4 0.6 tspeyc SCKET M BK A 5E E Master tsPcKwL 0.4 0.6 tspeyc
Slave Slave
SCK clock rise and fall time Output tspckr tspCkF — 5 ns SCKBY £ _EF+H1 T BEETIE] Output tspckr tspCkf — 5 ns
Input Input
Data input setup time Master High Speed™’! tsu 2.6 — ns EC =L DNE RV Master =R 1 tsu 2.6 — ns
Default™ 28 — ns Default™ 2.8 — ns
Slave 3.3 ns Slave 3.3 ns
Data input hold time Master High Speed™! ty 12 — ns HBUBRRINRFAT (8] Master =E1 ty 12 — ns
Default? 14 — ns Default™ 14 — ns
Slave 3 ns Slave 3 ns
Data output delay Master High Speed’ top — 5 ns HIEH HER Master =R 1 top — 5 ns
Default™ — 7.3 ns Default™ — 7.3 ns
Slave High Speed”’! — 15 ns Slave =R 1 — 15 ns
Default™ — 21 ns Default™ — 21 ns
Data output hold time Master toH 0 — ns IR L RISETE] Master ton 0 — ns
Slave 0 — ns Slave 0 — ns
Data rise and fall time Output tor, tof — 5 ns B EFAI TBEBT(E] Output tor, tof — 5 ns
Input — 5 ns Input — 5 ns
Note:  treyc: SCITCLK cycle. Note:  treycr SCITCLK cycle.
Note 1. Must use pins that have a letter appended to their name, for instance _A, _B, _C, to indicate group membership. SCIO is instance ERARERBMENEF S5, fIIN_A. B, _C, URTAMREM, SCIORKHI_A, SC2ASCI3ERLAI_B, SCNMSCI9RKHI_C
_A, SCI2 and SCI3 are instance _B, SCI1 and SCI9 are instance _C, SCl4 is instance _C and RXD is only PD14. » SCIAREHI_C, RXDREPD14,
Note 2. All pins of group membership can be used. 2RI U RAR RN ESI R,
tSPCKWH tspekr tspekf tSPCKWH tspckr tspekf
Vo N
SCKn SCKnEHLIE
master select EHH
output
tspekwi
tsPckwH tspckr tspckr tsPckwH
ViH ViH
SCKn SCKn M#L I8
slave select input A
tspekwi tsPckwL
Von=10.7 x VCC, VoL= 0.3 x VCC, Vik=0.7 x VCC, ViL= 0.3 x VCC VOH=0.7xVCC, VOL=0.3xVCC, VIH=0.7xVCC, VIL=0.3xVCC
Note: n=0to4,9 Note: n=0to4,9
Figure 2.33  SCI simple SPI mode clock timing Figure 2.33  SCIE$ESPIEX BT EhETF
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Figure 2.34  SCI simple SPI mode timing for master when CKPH = 1 Figure 2.34 CKPH=1B3E#AISCIiE B SPIE BT F
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Figure 2.35  SCI simple SPI mode timing for master when CKPH = 0 Figure 2.35 CKPH=0B3E#1AYSCIi& 2 SPI#E LAY F
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Table 2.27  SCl timing (Simple lIC mode) Table 2.27  SCIBYF (fEifAIICIET)

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

A TEPmMnPFSE 728 AR 03X 5hAE 1 U Hp s % (8] IR 5h 4 o

Parameter Symbol Min Max Unit | Note Parameter Symbol Min Max Unit | Note
Simple 1IC SCL, SDA input rise time tsr — 1000 ns Simple 1IC SCL. SDAIAN_EFBYE] tsr — 1000 ns
(Standard mode) (Standard mode) — N
SCL, SDA input fall time tss — 300 ns SCL. SDAHIATFPREBTIA] tsf — 300 ns
SCL, SDA input spike pulse removal | tgp 0 4 X treye ns SCL. SDABINZRIERK A2 BRBY (8] tsp 0 4 X treye ns
time
Data input setup time tspAS 250 — ns b 6PN E VAN tSDAS 250 — ns
Data input hold time tSDAH 0 — ns IR RIFEE tspAH 0 — ns
SCL, SDA capacitive load Cp — 400 pF SCL, SDA capacitive load (o — 400 pF
Simple IIC (Fast | SCL, SDA input rise time tsr — 300 ns Simple IIC (Fast | SCL. SDAXiIAN_LFBY(g] tsr — 300 ns
mode) mode) — -
SCL, SDA input fall time tsf — 300 ns SCL. SDAINTF£BYE] ts — 300 ns
SCL, SDA input spike pulse removal | tgp 0 4 % treye ns SCL. SDAINZRIERK A2 BRATE] tsp 0 4 % treye ns
time
Data input setup time tspas 100 — ns IR RILETE tspas 100 — ns
Data input hold time tSDAH 0 — ns b E S TPNES SN tspaH 0 — ns
SCL, SDA capacitive load Cp 1 — 400 pF SCL, SDA capacitive load (o — 400 pF
Note:  treye: SCITCLK cycle. Note:  treyc: SCITCLK cycle.
Note 1. Cb indicates the total capacity of the bus line. F1.CORTELENEZRE,
| | | | | | | |
N\ [ -/ N\ [ ]
SDAn PV b SDAN PV b
i o\ A v i o\ LA v
o o T —
| I | I | | | |
| | | | | | | |
| 1 | 1 1 1 1 1
} } —> [—tsp | } | } —> «—tsp | }
| | | | | | | |
| | | | | | | |
______ | XF | ! T | X | !
- v L - v -
_____ | | ] | 1 1 1 ] 1 1
Sl P Sl P
| | | |
< tspaH tsoas < tspaH tspas
Test conditions: Test conditions:
ViH =Vce % 0.7, ViL = Vee x 0.3 VIH=VCCx0.7, VIL=VCCx0.3
VoL =0.6 V, lo. =6 mA (ICFER.FMPE = 0) VOL=0.6V, I0L=6mA(CFER.FMPE=0)VOL=0
VoL =0.4V, lo. =20 mA (ICFER.FMPE = 1) A4V, 10L=20mA(ICFER.FMPE=1)
Note: n=0to4,9 Note: n=0to4,9
Note 1. S, P, and Sr indicate the following conditions: E1S. PRISIERIRBAT &4
S: Start condition S: FFIA%&HP:
P: Stop condition LM
Sr: Restart condition Sr: BEREH

Figure 2.38  SCI simple IIC mode timing Figure 2.38  SCIEBICIEX I F
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2.3.10

Table 2.28

SPI Timing

SPI timing (1 of 2)

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

RAG6T2 Datasheet

2. BRA

2.3.10

Table 2.28

SPIEYE
SPIEYF (10f2)

M. FEPMNPFSEFF MK OREDAEI U P EE SR Ho

Parameter High Speed/ | Symbol VCC=3.0to3.6V,C=15 [VCC=27t03.6V,C=30 |Unit |Note
Default pF pF
Min Max Min Max
RSPCK clock cycle | Master tspeyc 2 4096 2 4096 treye
Slave 2 — 2 —
RSPCK clock high | Master tSPCKWH (tspeyc — — (tspeyc — — ns
pulse width tspckr — tspckr —
tspcki)/2 -3 tspckr)/2 -3
Slave 0.4 0.6 0.4 0.6 tspey
Cc
RSPCK clock low Master tspckwL (tspeyc — — (tspeyc — — ns
pulse width tspckr — tspekr —
tspckf)/2 -3 tspckf)/2 — 3
Slave 0.4 0.6 0.4 0.6 tspey
Cc
RSPCK clock rise Output tspckrs — 5 — 5 ns
and fall time
Input tsPek — 1 — 1 us
Data input setup Master High tsu 0 — — — ns
time Speed"!
Default™ — — 1.3 — ns
Slave 25 — 2.7 — ns
Data input hold time | Master High tH 6.2 — — — ns
Speed"!
Default™ — — 8 — ns
Slave 25 — 2.5 — ns
SSL setup time Master tLeAD 1 8 1 8 tspey
Cc
Slave 6 — 6 — teye
SSL hold time Master tLac 1 8 1 8 tspey
Cc
Slave 6 — 6 — teye
Tl SSP SS input Slave triss 2.5 — 2.8 — ns
setup time
TI SSP SS input Slave trisH 2.5 — 2.5 — ns
hold time
T1 SSP next-access | Slave tTiND 2 X treye + — 2 X treye * — ns
time SLNDL x SLNDL x
th tkw
Tl SSP master SS | Master tTissop — 8.9 — 8.9 ns
output delay
R01DS0400EJ0110 Rev.1.10 RENESAS Page 50 of 92
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Parameter High Speed/ | Symbol VCC=3.0to3.6V,C=15 ([VCC=2.7t03.6V,C=30 |Unit | Note
Default pF pF
Min Max Min Max
RSPCKBY 4 /E #A Master tspeyc 2 4096 2 4096 treye
Slave 2 — 2 —
@PCKH@%‘P%H&M’ Master tsPcKWH (tspeyc — — (tspeyc — — ns
i tspekr — tspekr —
tspcke)/2 -3 tspcki)/2 -3
Slave 0.4 0.6 0.4 0.6 tspey
c
\RSEHCKEj[‘Eq]T&ﬂi\K Master tspckwL (tsPeyc — — (tspeyc — — ns
A= tspekr — tspokr —
tspck)/2 -3 tspckf)/2 -3
Slave 0.4 0.6 0.4 0.6 tspey
Cc
RSPCKBY £ A0 Output tspckr — 5 — 5 ns
TBEATIE] tspcki
Input — 1 — 1 us
BRI Master | High tsu 0 — — — ns
il Speed™’
Default? — — 1.3 — ns
Slave 2.5 — 2.7 — ns
BIBWNGRIFESE | Master | High th 6.2 — — — ns
Speed"!
Default™ — — 8 — ns
Slave 2.5 — 25 — ns
SSLI& EAYEl Master tLeAD 1 8 1 8 tSPcy
c
Slave 6 — 6 — treye
SSLER¥FATE] Master tLaG 1 8 1 8 tSPcy
[
Slave 6 — 6 — treye
TISSPSSHINE Slave triss 25 — 2.8 — ns
17 BY(8]
TISSPSSQ@)\T% Slave tTIsH 2.5 — 2.5 — ns
FEBYiE]
TISSP TR RIBY 8] | Slave tTIND 2 x tTcyc + — 2% tTcyc + — ns
SLNDL x SLNDL x
tTcyc tTcyc
TISSPEIESSHIH Master tTiIssop — 8.9 — 8.9 ns
MR
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RA6T2 Datasheet 2. Electrical Characteristics

Table 2.28 SPI timing (2 of 2)
Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register.

RAB6T2 Datasheet 2. A

Table 2.28 SPIBYF (2222)
%4 1IPMNPFSE 77 38Mi% QIR ENAE NP IR S IR AN Ho

Parameter High Speed/ | Symbol VCC=3.0to3.6V,C=15 |[VCC=2.7t03.6V,C=30 |Unit | Note
Default pF pF
Min Max Min Max
Data output delay Master High top — 4.6 — — ns
time Speed*1
Default™2 — — — 7 ns
Slave High — 14 — — ns
Speed"!
Default™ — — — 21 ns
Data output hold Master ton 0 — 0 — ns
time
Slave 0 — 0 — ns
Successive Master to tspeyc + 2% |8 Xtgpeyc * |tspeyc 2% |8 Xtgpeyc + NS
transmission delay treyc 2 x tpeyc treye 2 X tpgyc
time
Slave treye — treye — ns
MOSI and MISO Output tor — 5 — 5 ns
rise and fall time
Input tof — 1 — 1 us
SSL rise and fall Qutput tssiLr — 5 — 5 ns
time
Input tssLf — 1 — 1 us
Slave access time | Slave tsa — 20 — 20 ns
Slave output Slave tREL — 20 — 20 ns
release time

Parameter High Speed/ | Symbol VCC=3.0to3.6V,C=15 |[VCC=2.7t03.6V,C =30 |Unit | Note
Default pF pF
Min Max Min Max
R B IER AT Master | High top — 4.6 — — ns
i8] Speed"!
Default™2 — — — 7 ns
Slave High — 14 — — ns
Speed"
Default™? — — — 21 ns
IR R AY Master toH 0 — 0 — ns
i8]
Slave 0 — 0 — ns
ESAE IR 8] Master tto tspeyc ¥ 2% |8 Xtgpeyc * |tspeyc + 2% |8 Xtgpeyc+ NS
treye 2 x tpoye treye 2 x tpeyc
Slave treye — treye — ns
MOSIFIMISO £ Output tor — 5 — 5 ns
F+H0 T BEETIE]
Input tpf — 1 — 1 us
SSLEFHFI TP Output tssir — 5 — 5 ns
B iE]
Input tssLf — 1 — 1 us
Mk a] B8] Slave tsa — 20 — 20 ns
M*ﬂgﬁﬂjﬁ Slave tREL — 20 — 20 ns
BT E]

Note:  treyc: PCLKA or SCISPICLK cycle.

Note 1. Must use pins that have a letter appended to their name, for instance _A, _B, _C, to indicate group membership. SPIA is instance
_B, SPIB is instance _A.

Note 2. All pins of group membership can be used.

tSPCKWH tspckr tspckr
VoH
RSPCKn
master select
output
tsPCKWH tspckr tspckf
ViH
RSPCKn
slave select input
tspekwL
tSPcyc
[~ 71

Von=0.7 x VCC, Vo=0.3 x VCC, Vih=0.7 x VCC, VL=0.3 x VCC

Note: n=AorB

Note:  tTcyc: PCLKAZESCISPICLKEHA,
FRMTEREMENEFEMN5IM, fIs_A. B. _C, URTAMREI. SPIAREHI_B, SPIBREHI_A.

A2 B U RER RV E 5B,

tSPCKWH tspckr tspckr
VoH
RSPCKnE 3%
Fha
tspckwL
tsPCKWH tspckr tspcks
ViH
RSPCKNMATLI%EE
BWA
tspckwL
tSPcyc
A 71

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

Note: n=AorB

Figure 2.39  SPI clock timing
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SPI tp SPI tro
SSLn0 to < \ I i SSLn0 to £ \ - -
ssLn3 X X ssLn3 X X
output (8 YIS 1~ output 46 YIS v~
tLeAD tLaG N> tLeaD tLaG N
—— tssir, tssif —— tsstr, tssir
RSPCKn Z \—ﬁ \ / RSPCKn Z \
CPOL=0 7 CPOL=0 7
output output
RSPCKn —_\ /—\_‘ RSPCKn —3\ /—\_‘
CPOL =1 \ \ CPOL =1 \ \
output N 5—/ output N 5—/
tsu tH tsu tH
MISOn MISOn
tor. tof ton N too tor, tof e ton e too
MOSin : : {,{, B MOSIn 'J L‘ N {:{: V-
output _Xr MSB OUT DATA >§ LSB OUT >< IDLE ><MSB out output N wmsBout 7§< DATA >§ LSB OUT >< IDLE ><MSB out
| 33 )
Note: n=AorB Note: n=AorB
Figure 2.40  SPI timing for Motorola SPI master when CPHA =0 Figure 240 CPHA=0YMotorolaSPIEHKISPIELF
SPI SPI
to to
SSLn0 to < v I " SSLn0 to - - -
ssLn3 X X SSLn3 X X
output (4 v 1N output 1 1 v
tLeAD tLac e tLeap tLac »le
—s tssr, tssif — tsstr, tssif
RSPCKn / 3 / RSPCKn / 3 /
CPOL=0 A S< / CPOL =0 4 \_‘ /
output - output -
RSPCKn i RSPCKn \ |
CPOL = 1 \ Y \ \ CPOL =1 \ 4 \ \
output N output N
tsu th tsu tH
MISOn MISOn
toH too tor, tor toH too tor. tor
§ a2 $ =
MOSIn MSB OUT DATA Lssout IDLE MSB OUT MOSin MSB OUT DATA LSB OUT IDLE MSB OUT
output ¢ v output ” -
R2J R
Note: n=AorB Note: n=AorB
Figure 2.41  SPI timing for Motorola SPI master when CPHA =1 Figure 2.41  CPHA=1B3ER T hiSPIEHAISPIFF
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SPI
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SSLn3
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Note: n=AorB
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Figure 2.42

SPI timing for TI SSP master
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CPOL=0
input
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<
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=
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SSLn0
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Figure 2.43

SPI timing for Motorola SPI slave when CPHA =0
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Figure 2.43
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SPI to
SSLn0 \ ZL N
input N « E \
tLeAD 4 tLac
RSPCKn 5& £
CPOL=0 # K
input
RSPCKn \ 4
CPOL =1 V] \ \
input \—7 ‘—5
tsa ton too trREL
1
=)
MISOn MSB OUT >§ DATA LSB OUT MSB OUT
output K< K
b le—
tsu tH tor, tof
input
Note: n=AorB
Figure 2.44  SPI timing for Motorola SPI slave when CPHA =1
SPI triss trisH trino
SSLn0 >Z‘ 3;( > ><
input N £ ‘«
)Y
RSPCK / 3 / ; / \
CPOL=0 Xg / k MR J
input
RSPCKn \ 4 \ = \ 4 \ F
CPOL =1 -Z (,_/—\_/ _\;
input
tsu th
LC
MOSIn I 4 \ /" MSB
input \'MSEF_< (« >_< LSBIN / \ IN
—€— ton tor —p|-le— tof
L£C
MISOn / b i \
output Q ,§< MSB OUT >< . X LsBouT )
Figure 2.45  SPI timing for Tl SSP slave when transmit with delay between frames
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12
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output
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LSB OUT
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MOSIn
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Figure 2.44
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SPI

triss trisH

(e

SSLn0
input

12

X

(4
22
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SPI

triss trisH

(e

SSLn0
input

)y

(e

RSPCKn b
CPOL=0

input

RSPCKn ]
CPOL =1 U

[Pl

JL

12

[l

VARV
U N

o

) Ta— 'SE—
oA T R VANV B A
input
o W VIV VA S N
ot 1 7
tsu| | tH tsu| | tH
H LC <_>|
o {msBIN :: >—< LSBIN >—4§]; MSB |Nj‘}—<
top too
[ « tor > 1€ tor >
gﬂfpcj{‘ < >§ MSB OUT >< “ DATA jX: LSB OUT >§ MSBOUT X
1st frame 2nd frame
Figure 2.46  SPI timing for TI SSP slave when transmit with no delay between frames
2.3.11 [IC Timing
Table 2.29 lIC timing (1)-1

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

SCLO_B, SDA1_B, SCL1_B, SCLO_C, SDA0O_C, SCL0_D, SDAO_D, SCLO_E, SDAO_E, SCLO_F, SDAO_F, SCL1_C, SDA1_C, SCL1_D,
SDA1_D, SCL1_E, SDA1_E.
(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 _Aor _B or_C or _D or _E or _F, to indicate group membership. For
the IIC interface, the AC portion of the electrical characteristics is measured for each group.

X

input
tsul | th tsu| | th
l€—>|
oy Jueend—, usa
top too
[ « tor —p | He— tof >
(")"Jaﬁt” < >§' MSB OUT ><“ DATA X Lssout >§ MSB OUT
1st frame 2nd frame
Figure 2.46  TISSPMATE M 2 i8] ToHEIR (& 55 B AU SPIBY %
2.3.11 [IC Timing
Table 2.29 lIC timing (1)-1

(&M EPMnPFSEZ23MiE O IREhEE I A o AT 5| BLEZFEHEI IR shisit © SDAO_B. SCLO_B. SDAT_B. SCL1_B. SCLO_C. SDAO_
C. SCLO_D. SDAO_D. SCLO_E. SDAO_E. SCLO_F. SDAO_F. SCL1_C SDA1_CSCL1_D
SDA1_D. SCL1_E. SDA1_E, (2Q)LUTFSIMFTEEIRE: SCLO_A. SDAO_A. SCL1_A. SDA1_A. R)FERBZFEMEFZIHSIM, Hl0_A
8_Bal_C8_D=_E=_F, URTAMR SN, NFICED, MNESAMBSIFENIRE D,

Parameter Symbol Min Max Unit Ii?\tditions
lIc SCL input cycle time tscL 10 (18) x tjjccyc + 1300 — ns Figure 2.47
(Standard mode,
SMBus) SCL input high pulse width tscLH 5(9) * tiiceye — ns
BFCTL.FMPE =0 SCL input low pulse width tscLL 5(9) x tiiceye — ns

SCL, SDA rise time tsr — 1000 ns

SCL, SDA fall time tst — 300 ns

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

removal time

SDA input bus free time tguF 5(9) * ticeyc + 300 — ns

START condition input hold time tsTAH tiiceye + 300 — ns

Repeated START condition input tsTas 1000 — ns

setup time

STOP condition input setup time tsTos 1000 — ns

Data input setup time tspas tiiceye + 50 — ns

Data input hold time tsDAH 0 — ns

SCL, SDA capacitive load Cy1 — 400 pF

Note:  tjceyc: IIC internal reference clock (IICo) cycle.
Note:  Values in parentheses apply when INCTL.DNFS[3:0] is set to 0011b while the digital filter is enabled with INCTL.DNFE set to 1.
Note 1. Cy indicates the total capacity of the bus line.

Mzt 51

Parameter Symbol Min Max Unit
Ic SCLEIN B BR8] tscL 10 (18) X tyiceye + 1300 — ns |Figure 2.47
(Standard mode, ——
SMBus) SCL BB AR E tscLH 5 (9) * ticeye — ns
BFCTLEMPE =0 f'oc s MER 3 tscLL 5 (9) * ticeye — ns

SCL. SDA_EFASA tsr — 1000 ns

SCL. SDATPFEYIA) tst — 300 ns

SCL. SDAMINRIERKHE tsp 0 1(4)  ticeye | NS

BREYIE]

SDAMIN S L= IR BYE] teuF 5 (9) % tjjceyc + 300 — ns

STARTH i NRFFBT 8] tsTAH tiicoyc + 300 — ns

BEERMFHRARILAE tstas 1000 — ns

STOPS i N LAY 8] tstos 1000 — ns

SR\ B ILATE] tspas ticeye + 50 — ns

BUER N RIFET 8] tspaH 0 — ns

SCL, SDA capacitive load Cp1 — 400 pF
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Note:  tlCcyclICRER B E B0 (ICH) B HA
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Table 2.30 IIC ti

ming (1)-2

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

SCLO_B, SDA1_B, SCL1_B, SCL0_C, SDA0O_C, SCL0_D, SDAO_D, SCLO_E, SDAO_E, SCLO_F, SDAO_F, SCL1_C, SDA1_C, SCL1_D,
SDA1_D, SCL1_E, SDA1_E.
(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 _Aor _Bor_Cor_D or _E or _F, to indicate group membership. For
the IIC interface, the AC portion of the electrical characteristics is measured for each group.

RAG6T2 Datasheet

2. BRE%

Table 2.30

IIC timing (1)-2

(&M EPmMnPFSE 28R O IXEhEE I A LU T 5| fER S E) IR sh4H : SDAO_B. SCLO_B. SDA1_B. SCL1_B. SCLO_C. SDAO_
C. SCLO_D. SDAO_D. SCLO_E. SDAO_E. SCLO_F. SDAO_F. SCL1_C SDA1_CSCL1_D
SDA1_D. SCL1_E. SDAT_Eo (2Q)IATFSIMAEEIRE: SCLO_A. SDAO_A. SCL1_A. SDAT_A. QR)VERABIFEMEFZZHISIH, FIE_A
8_Bal_CE_D=_E=_F, URTAMRE W, NFICED, MNESAMBSIFENIRED.

Parameter Symbol | Min Max Unit | Test conditions
lc SCL input cycle time tscL 10 (18) x tjiceyc + — ns Figure 2.47
(Fast-mode) 600
SCL input high pulse width tscLH 5(9) * ticeye — ns
SCL input low pulse width tscLL 5(9) x ticeye — ns
SCL, SDA rise time tsr 20 x (external 300 ns
pullup voltage/
5.5V)"
SCL, SDA fall time tst 20 x (external 300 ns
pullup voltage/
5.5V)""1
SCL, SDA input spike pulse tsp 0 1(4) * ticeye ns
removal time
SDA input bus free time tBuF 5(9) x tyceye + 300 | — ns
START condition input hold time | tsTan tiiceye + 300 — ns
Repeated START condition input | tstas 300 — ns
setup time
STOP condition input setup time | tstos 300 — ns
Data input setup time tspas tiiceye + 50 — ns
Data input hold time tspaH 0 — ns
SCL, SDA capacitive load Cp2 — 400 pF

Note:  tjceyc: IIC internal reference clock (IICe) cycle.

Note:  Values in parentheses apply when INCTL.DNFS[3:0] is set to 0011b while the digital filter is enabled with INCTL.DNFE set to 1.
Note:  Must use pins that have a letter appended to their name, for instance _A, _B, to indicate group membership. For the IIC interface,
the AC portion of the electrical characteristics is measured for each group.

Note 1. Only supported for SCLO_A, SDAO_A, SCL1_A, and SDA1_A. Other ports are depend on DC characteristics.

Note 2. Cy, indicates tl

he total capacity of the bus line.

Parameter Symbol | Min Max Unit | Mt &4
lic SCLEIN B HABY ] tscL 10 (18) X tyceye + | — ns | Figure 2.47
(Fast-mode) 600
SCLI NS AT E tscLH 5(9) * tiiceye — ns
SCLANRRK A EEE tscLL 5(9) x tiiceye — ns
SCL. SDA_LFtEYiE] tsr 20 x (external 300 ns
pullup voltage/
5.5V)"1
SCL. SDATFEEYIE] tsf 20 x (external 300 ns
pullup voltage/
5.5V)"1
SCL. | SDABI N RIERKAHZE tsp 0 1(4) * ticeye ns
FRET 8]
SDARIN B &= ABYE] tBUF 5(9) x tiiceye + 300 |— ns
START 3 N R 1FBY 18] tsTAH tiiceyc + 300 — ns
EEBHFHMANEIE tsTas 300 — ns
STOP% f4 i@ NI2 37 B &) tsTos 300 — ns
b5 E DN ERVA NI tspas ticeye + 50 — ns
B GEEIDNES SN tspaH 0 — ns
SCL, SDA capacitive load Cp2 — 400 pF
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Note:  tlICcyc:IICHERESE B R (ICH) A HA

Note: &S HBIEIEA FINCTLDNFS[3:01i& & 00110 B#F IS K232 A BINCTLDNFEIRE 71 891E R,
Note: WIEABMEMEFSHSIM, FIMN_A. _B, UKRBAMRESMH, NFICED, NESHMESIFIEN

AH1AXZHFSCLO_A. SDAO_A. SCL1_AFISDA1_A, HtimOEUAFERIFE.
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Table 2.31 lIC timing (1)-3
Setting of the SCLO_A, SDAO_A pins are not required with the Port Drive Capability bit in the PmnPFS register.
Parameter Symbol | Min Max Unit | Test conditions
lIc SCL input cycle time tscL 10 (18) x tjiceyc + — ns Figure 2.47
(Fast-mode+) 240
BFCTL.FMPE =1
SCL input high pulse width tscLH 5(9) * ticeye — ns
SCL input low pulse width tscLL 5(9) x ticeye — ns
SCL, SDA rise time tsr — 120 ns
SCL, SDA fall time tst — 120 ns
SCL, SDA input spike pulse tsp 0 1(4) * ticeye ns
removal time
SDA input bus free time tBUF 5(9) x ticeye + 120 | — ns
START condition input hold time | tsTan tiiceye + 120 — ns
Repeated START condition input | tstas 120 — ns
setup time
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 (IICe) cycle.

Note:  Values in parentheses apply when INCTL.DNFS[3:0] is set to 0011b while the digital filter is enabled with INCTL.DNFE set to 1.
Note:  Targets are SCLO_A and SDAO_A.

Note 1. Cy, indicates the total capacity of the bus line.

ViH / AK /
SDAn
Vie 7*

[«—>| tscLH

[« tsTAs —> —tsp —> [« tsTos

- T A

< tspaH

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

Figure 2.47

I2C bus interface input/output timing
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Table 2.31  IIC timing (1)-3
PmnPFSZ 77 28 ViR IR EHRE S U A B E IR ESCLO_A. SDAO_A5IH,
Parameter Symbol | Min Max Unit | Mt &4
lIC SCLIN A HABY 8] tscL 10 (18) x tjiceye + —_ ns Figure 2.47
(Fast-mode+) 240
BFCTL.FMPE =1 ——
SCLEIA BB EEE tscLH 5(9) x tIICcyc — ns
SCLAINRRK A TEE tscLL 5(9) x ticeye — ns
SCL. SDA_LFBY[E] tsr —_ 120 ns
SCL. SDATB&BTE] tst — 120 ns
SCL. SDAXINRIERKHZE tsp 0 1(4) * ticeye ns
BREYIE]
SDAMIN B &= R AYE] tBUF 5(9) x tIICcyc +120 |— ns
START & i N R 1F8Y 18] tsTAH ticeye * 120 — ns
BEERMFHEARILAYE tstas 120 — ns
STOP% {4 NI 37 B 8] tstos 120 — ns
B E=LEIDNERVA NI tspas tiiceye + 30 — ns
GRS SN tspaH 0 — ns
SCL, SDA capacitive load Cp! — 550 pF
Note:  tlICcyc:lICAZPEE BYEH(IICH) B HRo
Note:  #ESHAYEIEAFINCTLDNFSI[3:0118 B 9001 1b B F /8K 28 /2 A EINCTLDNFEIZ B 79189150
Note: B4r@SCLO_AFISDAO_Ao
F1CORTAREBNEEE,
ViH A f
SDANn Vi 77 *Y 7A
tBUF
[——>| tscLH
—> l«— tstAH  [«—> —>| tsTas —>| |e—tsp —> tstos
------ N
SCLn v
P S N | I st B p
tspas
[«— tspaH
E1S. PHISIRRIAT &4
S. FHIASKMHP:
e s
Sr: BEREH
Figure 2.47 NR2CRLEOMARLNF
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Table 2.32 lIC timing (2)
Setting of the SCLO_A, SDAO_A pins are not required with the Port Drive Capability bit in the PmnPFS register.
Test
Parameter Symbol | Min Max Unit | conditions
lIc SCL input cycle time tscL 10 (12) x ficeye + | — ns Figure 2.48
(Hs-mode) 80
BFCTL.HSME = 1
SCL input high pulse width tscLH 5 (6) x ticeyc — ns
SCL input low pulse width tscLL 5 (6) x ticeyc — ns
SCL rise time Cp = 400pF |tscL — 80 ns
Cp, = 100pF — 40 ns
SDA rise time Cp = 400pF |tspa — 160 ns
Cy, = 100pF — 80 ns
SCL fall time Cp =400pF | tsicL — 80 ns
Cp, = 100pF — 40 ns
SDA fall time Cp = 400pF | tsma — 160 ns
Cp = 100pF — 80 ns
SCL, SDA input spike pulse removal time tsp 0 1(1) * tuceye ns
Repeated START condition input setup time tsTas 40 — ns
STOP condition input setup time tsTos 40 — ns
Data input setup time tspas 10 — ns
Data input hold time Cp = 400pF |tspan 0 150 ns
Cyp, = 100pF 0 70 ns
SCL, SDA capacitive load (o — 400 pF
Note:  tceyc: IIC internal reference clock (IICo) cycle.
Note:  Values in parentheses apply when INCTL.DNFS[3:0] is set to 0011b while the digital filter is enabled with INCTL.DNFE set to 1.
Note:  Targets are SCLO_A and SDAOQ_A.
Note 1. Cy, indicates the total capacity of the bus line.
s 'S P!
tspa 1_} i tsioa 1 |
| £
45_\ | L~ () \ \ L 07xVCC
SDAO_A N ! A A ‘ — 0.3 xVCC
CN '\ § I\ R
| ! | !
: : tspAH —p] tstos : 1
| ' |
: —»‘ l«— tspas : :
| | |
l | l
! [\ [\ ! ! .
SCLO_A } / \ | : g.; zgg
; N 7 T >
,,,,, |
—>| |« tsicL
tsrcL —»| e—
tscLH tscLL tscLL tscLH
J = MCS current source pull-up
f = Rp resistor pull-up
Figure 2.48  |2C bus interface input/output timing (Hs-mode)
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Table 2.32 lIC timing (2)
PmnPFSE 7788 PR O IRBhAE DU AT EIRESCLO_A. SDAO_A5|fl,
it 5= 14
Parameter Symbol | Min Max Unit
Inc NERTPNEEEENE tscL 10 (12) x tyceye + | — ns Figure 2.48
(Hs-mode) 80
BFCTL.HSME =1 o
SCLmABR R E tscLH 5(6) x tiiceye — ns
SCLAINERRK R TEE tscLL 5(6) x ticeye — ns
SCLEFHB(E] Cp =400pF |tsrcL — 80 ns
Cp = 100pF — 40 ns
SDA L FHETIE] Cp = 400pF | tspa — 160 ns
Cp, = 100pF — 80 ns
SCLTF&RYIE] Cp = 400pF | tsicL — 80 ns
Cp = 100pF — 40 ns
SDATFERYiE] Cp = 400pF |tspa — 160 ns
Cp = 100pF — 80 ns
SCL. SDAXINRIERK A ZFRETIE] tsp 0 1(1) X ticeye | ns
BEEBMEHMNEINE tsTas 40 — ns
STOP 4 N 1LY (8] tsTos 40 — ns
HIRWMARILATIE tspas 10 — ns
IR RIFETE Cb = 400pF tspaH 0 150 ns
Cp, = 100pF 0 70 ns
SCL, SDA capacitive load Cp1 — 400 pF
Note:  tlCcyc:ICAZBEEBY#h(IICeH) A HA,
Note: $ESHHIEIEA FINCTLDNFS[3:01i&E 001 1b B F 8K 2%/2 A BINCTLDNFEIR & 918918 5.
Note: B#r@&SCLO_AFISDAO_A.
F1CORTARLGENEEE,
s ! s P
tsma :—’ <—“ teron : !
: ‘ —>| |— ; :
| I
[ N v \ - \ L g7wvee
SDAO_A C N A A LA oaxvee
N [\ ) AN e
! i Ry ‘ T
: 1 tsoaH —»]  |e— tstos : 1
tstas 1 1
| l«— tspas : :
! |
| | 1
| A 1 | %
* A —
; \ I / l : ; ’
,,,,, |
—>| |« tsicL
tsroL le—
tscLH tscLL tscLe ! tscLH
J =MCSEBRIR LI
f = Rp resistor pull-up
Figure 2.48 NRCELIZORAFLIIF (Hs-mode)
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2.3.12 CANFD Timing 2.3.12 CANFD Timing
Table 2.33  CANFD interface timing Table 2.33  CANFDIEOMF
Parameter Symbol CAN CAN-FD Unit Test conditions Parameter Symbol CAN CAN-FD Unit Mt &1
Min Max Min Max Min Max Min Max
Internal delay time thode — 100 — 75 ns Figure 2.49 A EBREIR BY (8] thode — 100 — 75 ns Figure 2.49
Transmission rate — 1 — 5 Mbps (EZprES — 1 — 5 Mbps
Note:  tnode = toutput * tinput Note: — tHR=tiiitti+tHiA
Internal BB HaiE
transmission CTXO0 iEEStL)IEﬂ (tou CTX0
delay time pu
(toutput)
»() > () >
CANFD interface CANFD interface
e
< - _
Internal h B IZ WGE R Y
reception delay I8 (tinput)
im
time CRX0 CRX0
(tinput)
Figure 2.49  CANFD interface condition Figure 249 CANFDiZO1&R
24 ADC Characteristics 2.4 ADC Characteristics
Table 2.34  A/D conversion characteristics (Common) (1 of 2) Table 2.34  AD%¥%#4§1%(Common)(10f2)
Parameter Min Typ |Max Unit | Test Parameter Min Typ |Max Unit | MiX&& 04
conditions
A/D conversion clock frequency(ADCLK) 25 50 60 MHz ADFEHRBY $RSMZ (ADCLK) 25 50 60 MHz
Quantization error — 0.5 |— LSB EHIRE — 0.5 |— LSB
Successive approximation time 100 — 140 ns BT 100 — 140 ns
A/D sampling time During calibration 400 — — ns ADEH¥BT8E] RAERRIE] 400 — — ns
In self-diagnosis mode 1 % tapeyc | — — ns LFBiZHER 1 % tapeyc | — — ns
+40 +40
During A/D Channel-dedicated ~ (ANOOO to AN0O05) 1 % tapeye | — — ns TEAD¥e it EATHEEEA (ANOOO to AN005) 1 % tapeye | — — ns
conversion | sample-and-hold (ANO0G to ANO11) +160 HAia) FIFRETER (ANOO6 to ANO11) +160
circuits in use
High-speed channels (ANOO0O to AN0O5) 1 % tapeye | — — ns High-speed channels (ANOO0O to AN0O5) 1 % taDeye | — — ns
(AN006 to ANO11) +40 (ANOO6 to ANO11) +40
(ANO18 to ANO19) (ANO18 to AN019)
High-precision (ANO12 to ANO17) 180 — — ns High-precision (ANO12 to ANO17) 180 — — ns
channels channels
Normal-precision (ANO20 to AN028) 400 — — ns Normal-precision (AN0O20 to AN028) 400 — — ns
channels channels
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Table 2.34 A/D conversion characteristics (Common) (2 of 2)
Parameter Min Typ Max Unit | Test
conditions
Channel-dedicated Sampling time during calibration 400 — — ns
sample-and-hold . - )
circuits Sampling time during A/D conversion 400 — — ns
Hold mode switching time 40 — — ns
Hold time — — 5 us
Operation A/D start-up time 2.0 — — us
stabilization time - . -
Channel-dedicated sample-and-hold circuits start-up time 2.0 — — us
A/D shut-down time 1.0 — — us
Analog input voltage range VREFLO |— VREFHO |V
Note:  tapcyc : ADCLK cycle
Table 2.35 A/D conversion characteristics (1 of 2)
Parameter Min |[Typ |[Max |Unit |Test conditions
Resolution — — 12 bit
Channel-dedicated | Conversion time™? Permissible signal 0.70 |— — us e Sampling time of channel-dedicated
sample-and-hold (operation at source impedance sample-and-hold circuits: 20 ADCLK
circuits in use ADCLK =50 MHz) |Max. = 50Q e Hold mode switching time of channel-
(ANOOO to AN005) dedicated sample-and-hold circuits: 2
(ANOO6 to ANO11) ADCLK
e Sampling time: 8 ADCLK
e Successive approximation time: 5
ADCLK
Offset error — +0.5 |+1.0 |[LSB
Full-scale error — +1.0 |%1.5 |LSB
Absolute accuracy — 5.0 |£7.0 |LSB
DNL pseudo-differential nonlinearity error | — -1to |-1to |[LSB
+1.5 |+25
INL integral nonlinearity error — +2.0 |+3.0 |[LSB
High-speed Conversion time™! Permissible signal 0.16 |— — us e Sampling time: 3 ADCLK
channels (operation at source impedance e Successive approximation time: 5
(ANOOO to ANOO5) | ADCLK =50 MHz) | Max. =50Q ADCLK
(ANOO6 to AN011)
(AN018 to ANO1 9)*2 Offset error —_ +1.0 +3.0 LSB
Full-scale error — +1.5 |+2.5 |[LSB
Absolute accuracy — +55 |17.0 |LSB
DNL pseudo-differential nonlinearity error | — -1to |-1to |LSB
+1.5 |+2.5
INL integral nonlinearity error — +2.0 |£3.0 |LSB
High-precision Conversion time™! Permissible signal 028 |— — us e Sampling time: 9 ADCLK
channels (operation at source impedance e Successive approximation time: 5
(ANO12 to ANO17) | ADCLK =50 MHz) | Max. =50Q ADCLK
Offset error — +1.0 |#1.5 |[LSB
Full-scale error — +1.0 |+25 |LSB
Absolute accuracy — +4.0 |£7.0 |LSB
DNL pseudo-differential nonlinearity error | — -1to |-1to |[LSB
+1.5 |+25
INL integral nonlinearity error — +2.0 |+3.0 |[LSB
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Table 2.34  AD¥%##4%§1%(Common)(20f2)
Parameter Min Typ |Max Unit | X514
Channel-dedicated | BUEHRAIBI A RAF BT 8] 400 — — ns
SOl st R BRI E ] w0 |— |- s
REFR L TIRAT (8] 40 — — ns
REFES 8] — — 5 us
BITRRERTIE] A/D start-up time 2.0 — — us
BIE T ARF R BRABE R E 2.0 — — us
A/D shut-down time 1.0 — — us
BN\ BEEE VREFLO |— VREFHO |V
Note:  tapcyc : ADCLK cycle
Table 2.35  AD¥#R¥¥1%(10f2)
Parameter Min |Typ |[Max |[Unit |Mit& &
Resolution — — 12 bit
ERFBETH | HRITEx AFHESHEER 070 |— — us o BB T AR RIFERAIRIFATE
i}@‘?ﬁ&% (A(N (operation at Max.=500 ?%)\AéDCLKW \
ANOO6ZEANOT1) ADCLK = 50 MHz) . ﬁﬁ%fﬁ;ﬂiﬁ?%ﬁﬁ%ﬁﬁ@ﬁm
e Sampling time: 8 ADCLK
o ZFREEBYE]: 5
ADCLK
RIBIRE — +0.5 |(+1.0 |LSB
Full-scale error — +1.0 |£1.5 |LSB
HaITHEFE — 5.0 |+7.0 |[LSB
DNL pseudo-differential nonlinearity error | — -1to |-1to |[LSB
+1.5 [+25
INLARD R 1 IRE — |#2.0 [#3.0 |LSB
SIRIBIE(ANOOOE | iEAdia)«1 AFNESRER  [0.16 |— — s e Sampling time: 3 ADCLK
ANOO5)(ANOO6ZEA (operation at Max.=50Q o ZFREIEBTE]: 5
NOIIUANOTEZAN | ADCLK = 50 MHz) ADCLK
RIBIRE — 1.0 |+3.0 [LSB
Full-scale error — +1.5 [+25 |LSB
HITHEE — 55 |+7.0 |LSB
DNL pseudo-differential nonlinearity error | — -1to |-1to |[LSB
+15 |+25
INLRRDIEAMIRE — 2.0 |+3.0 [LSB
SHEEEE (ANO | FRIRETEx1 AYFNESERER (028 |— — us e Sampling time: 9 ADCLK
12ZEAN017) (operation at Max.=50Q o ZNREIEAE: 5
ADCLK = 50 MHz) ADCLK
RBIRE — +1.0 |+1.5 |LSB
Full-scale error — +1.0 |+2.5 |LSB
HFITHEE — 4.0 |+7.0 [LSB
DNL pseudo-differential nonlinearity error | — -1to |-1to |[LSB
+1.5 [+25
INLRRZ SR iiRE — |+2.0 [#3.0 |LSB
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Table 2.35 A/D conversion characteristics (2 of 2)

Parameter Min |(Typ |Max |Unit | Test conditions
Normal-precision Conversion time*! Permissible signal 050 |— — us e Sampling time: 20 ADCLK
channels (operation at source impedance e Successive approximation time: 5
(ANO20 to AN028) | ADCLK =50 MHz) |Max. =50Q ADCLK

Offset error — +1.0 |+2.5 |LSB

Full-scale error — +1.5 |+2.5 |[LSB

Absolute accuracy — 5.5 |+8.0 |LSB

DNL pseudo-differential nonlinearity error | — -1to |-1to |[LSB

+1.5 |+2.5
INL integral nonlinearity error — +2.0 |#4.0 |[LSB

Table 2.35  AD##4§1%(20f2)
Parameter Min |[Typ |[Max |Unit |Jif& %
Z@EEmE (A =2 NI AWFWESIFEEN (050 |— — us e Sampling time: 20 ADCLK
NO20ZEAN028) (operation at Max.=500Q o FREBIRATE: 5
ADCLK =50 MHz) ADCLK
RIZIRE — +1.0 |+2.5 |LSB
Full-scale error — +1.5 |+2.5 |[LSB
HITHEE — 55 |+8.0 |LSB
DNL pseudo-differential nonlinearity error | — -1to |-1to |[LSB
+1.5 |+2.5
INLRR D E& IR E — +2.0 |(+4.0 |LSB

Note 1. Channel-dedicated sample-and-hold circuits in use; The conversion time is the sum of the sampling time of channel-dedicated
sample-and-hold circuits, the hold mode switching time, the sampling time and the successive approximation time. Each of the
above state is indicated for the test conditions.
Channel-dedicated sample-and-hold circuits not in use; The conversion time is the sum of the sampling time and the successive

approximation time. Each of the above state is indicated for the test conditions.
Note 2. These channels cannot be used with Channel-dedicated sample-and-hold circuits.

FE1FERATIEE T ARERIFEBER, RGN ESREE ARFRITEEIARENE. FRFENTHIREE. R EFMZREREE 2
%Jréﬁﬁétﬁ?éé;}@’;’ﬂﬂ‘iﬂﬂﬁt%#i&ﬁ?‘éﬁ'\o REEFBELT BRNRERIFHRE, HIRNBERENENZ RSO EZM, EREHIRES
TR HITIE R,

A2 XEBET S BETARNRFRTEER—EER,

Table 2.36 A/D internal reference voltage characteristics

Parameter Min Typ Max Unit Test conditions
A/D internal reference voltage 1.13 1.18 1.23 \Y

Sampling time 4.15 — — us
Table 2.37 A/D with D/A conversion characteristics

Parameter Min Typ Max Unit Test conditions
Sampling time 1 — — us
2.5 DAC12 Characteristics
Table 2.38 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 — AVCCO 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 — AVCCO0-0.2 V —
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Table 2.36 ~ ADRIEISZ BEFE
Parameter Min Typ Max Unit MR
ADRESEBE 1.13 1.18 1.23 \%
eI 4.15 — — s
Table 2.37  ADAHDARRIFE
Parameter Min Typ Max Unit Wizt 14+
eI 1 — — s
2.5 DAC12 Characteristics
Table 2.38  DA¥ifiFE
Parameter Min Typ Max Unit MK S 1
Resolution — — 12 Bits —
Pt )i ]
HITHEE — — +24 LSB PEME f2 E2MQ
INL — 2.0 8.0 LSB PR FH2MQ
DNL — 1.0 2.0 LSB —
Rt PR — 8.5 — kQ —
AT 8] — — 3 us EEAE2MQO, BARRE20pF
HHBETE 0 — AVCCO \% —
Gl N
INL — 2.0 +4.0 LSB —
DNL — +1.0 2.0 LSB —
L) — — 4.0 s —
PR A% 5 — — kQ —
Capacitive load — — 50 pF —
R EBEEE 0.2 — AVCCO0 -0.2 \Y —
R01DS0400EJ0110 Rev.1.10 RENESAS #6101, #92M
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2.6

Table 2.39

TSN Characteristics

TSN characteristics

Parameter

Symbol

Min

Typ

Max

Unit

ML=

EXIHEE

+1.0

°C

BENE

4.0

mV/°C

HHEBE (25°CH) —

1.24

BEL R BRI

tsTaRT

us

RS |

4.15

us

2.7

Table 2.40

ACMPHS Characteristics

ACMPHS characteristics

Parameter

Symbol

Min

Typ

Max

Unit

Wit

BAKBERE

Vio

40

mV

ZEBEEE

VRer

AVCCO

BARBEEE

Vi

AVCCO

HIHIER

ttot(r)

200

ns

tiot(f)

200

ns

VOD =100 mV
CMPCTL.CDFS =0

RN EBAR E F150YE)

tewait

ns

s=

BITIRENE

temp

us

2.6 TSN Characteristics
Table 2.39 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 —
2.7 ACMPHS Characteristics
Table 2.40 ACMPHS characteristics
Parameter Symbol Min Typ Max Unit Test conditions
Input offset voltage Vio — — 40 mV
Reference voltage range VRer 0 — AVCCO |V
Input voltage range V| 0 — AVCCO |V
Output delay trot(r) — — 200 ns VOD =100 mV
CMPCTL.CDFS =0
tot(f) — — 200 ns
Waiting time for stabilization following tewait 300 — — ns
switching of the input
Operation stabilization time temp — — 1 us
A
IVREFn | 100mVv
(Reference input voltage) A Y
100 m/ \
\4
IVCMPn
(analog input voltage)
ttot(r)
CMPOUTn or CMPOUTO12 tot()
or VCOUT
(output for monitoring the results
of comparison)
(n=0to 3)
Figure 2.50 Comparator Response Time
2.8 PGA Characteristics
Table 2.41 PGA characteristics in single mode (1 of 3)
Parameter Symbol Min Typ | Max Unit | Test conditions
Offset error Voff -8 — 8 mV
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Figure 2.50

PGA%FM

2.8

Table 2.41

(Reference input voltage)

IVREFnN

100 mv
\4

A
100 mV
\4

IVCMPn

(analog input voltage)

CMPOUTn or CMPOUTO012

ttot(r)

or VCOUT

(BFBEERNAEL

of comparison)

(n=0to 3)

Eb %% 2% 0 Rz B ja)

BIZPGAKE (3BT

tot()

Parameter

Symbol

Min

Typ

Max

Unit

LS

RiZIRE

Voff

-8

mV
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Table 2.41 PGA characteristics in single mode (2 of 3)
Parameter Symbol Min Typ | Max Unit | Test conditions
PGAVSS input PGAVSS 0 — 0
voltage range
AINO (G = 2.000) 0.05 x AVCCO — 0.45 x AVCCO
AIN1 (G = 2.500) 0.047 x AVCCO — 0.36 x AVCCO
AIN2 (G = 2.667) 0.046 x AVCCO — 0.337 x AVCCO
AIN3 (G = 2.857) 0.046 x AVCCO — 0.32 x AVCCO

AIN4 (G = 3.077)

0.045 x AVCCO —

0.292 x AVCCO

AIN5 (G = 3.333)

0.044 x AVCCO —

0.265 x AVCCO

AING (G = 3.636)

0.042 x AVCCO —

0.247 x AVCCO

AIN7 (G = 4.000)

0.04 x AVCCO —

0.212 x AVCCO

AINS (G = 4.444)

0.036 x AVCCO —

0.191 x AVCCO

AIN (G = 5.000)

0.033 x AVCCO —

0.17 x AVCCO

AIN10 (G = 5.714)

0.031 x AVCCO —

0.148 x AVCCO

AIN11 (G = 6.667)

0.029 x AVCCO —

0.127 x AVCCO

AIN12 (G = 8.000) 0.027 x AVCCO — 0.09 x AVCCO
AIN13 (G = 10.000) 0.025 x AVCCO — 0.08 x AVCCO
AIN14 (G = 13.333) 0.023 x AVCCO — 0.06 x AVCCO

Output voltage
range’!

PGAOUTO (G = 2.000)

0.100 x AVCCO —

0.900 x AVCCO

PGAOUT1 (G = 2.500)

0.118 x AVCCO —

0.900 x AVCCO

PGAOUT2 (G = 2.667)

0.123 x AVCCO —

0.899 x AVCCO

PGAQOUTS3 (G = 2.857)

0.131 x AVCCO —

0.914 x AVCCO

PGAQOUT4 (G = 3.077)

0.138 x AVCCO —

0.898 x AVCCO

PGAQOUTS (G = 3.333)

0.147 x AVCCO —

0.883 x AVCCO

PGAOUTS (G = 3.636)

0.153 x AVCCO —

0.898 x AVCCO

PGAOUTY (G = 4.000)

0.160 x AVCCO —

0.848 x AVCCO

PGAQOUTS (G = 4.444)

0.160 x AVCCO —

0.849 x AVCCO

PGAOUTY (G = 5.000)

0.165 x AVCCO —

0.850 x AVCCO

PGAOUT10 (G = 5.714)

0.177 x AVCCO —

0.846 x AVCCO

PGAOUT11 (G = 6.667)

0.193 x AVCCO —

0.847 x AVCCO

PGAOUT12 (G = 8.000)

0.216 x AVCCO —

0.720 x AVCCO

PGAOUT13 (G = 10.000)

0.250 x AVCCO —

0.800 x AVCCO

PGAOUT14 (G = 13.333)

0.307 x AVCCO —

0.800 x AVCCO

I <1< <1< <K< <K<K <K<K <K<K << <K<K <K << <K<K IK<IK<

Table 2.41  BRIRPGA%F1%(20f3)

Parameter Symbol Min Typ |Max Unit | Wit

PGAVSSHIA PGAVSS 0 — 0

BETE
AINO (G = 2.000) 0.05 x AVCCO — 0.45 x AVCCO
AIN1 (G = 2.500) 0.047 x AVCCO — 0.36 x AVCCO
AIN2 (G = 2.667) 0.046 x AVCCO — 0.337 x AVCCO
AIN3 (G = 2.857) 0.046 x AVCCO — 0.32 x AVCCO
AIN4 (G = 3.077) 0.045 x AVCCO — 0.292 x AVCCO
AIN5 (G = 3.333) 0.044 x AVCCO — 0.265 x AVCCO
AING6 (G = 3.636) 0.042 x AVCCO — 0.247 x AVCCO
AIN7 (G = 4.000) 0.04 x AVCCO — 0.212 x AVCCO
AIN8 (G = 4.444) 0.036 x AVCCO — 0.191 x AVCCO
AIN9 (G = 5.000) 0.033 x AVCCO — 0.17 x AVCCO
AIN10 (G =5.714) 0.031 x AVCCO — 0.148 x AVCCO
AIN11 (G = 6.667) 0.029 x AVCCO — 0.127 x AVCCO
AIN12 (G = 8.000) 0.027 x AVCCO — 0.09 x AVCCO
AIN13 (G =10.000) 0.025 x AVCCO — 0.08 x AVCCO
AIN14 (G = 13.333) 0.023 x AVCCO — 0.06 x AVCCO

W BEEE PGAOUTO (G = 2.000) 0.100 x AVCCO — 0.900 x AVCCO

1

PGAOUT1 (G = 2.500)

0.118 x AVCCO —

0.900 x AVCCO

PGAOUT2 (G = 2.667)

0.123 x AVCCO —

0.899 x AVCCO

PGAOUTS (G = 2.857)

0.131 x AVCCO —

0.914 x AVCCO

PGAOUT4 (G = 3.077)

0.138 x AVCCO —

0.898 x AVCCO

PGAOUTS (G = 3.333)

0.147 x AVCCO —

0.883 x AVCCO

PGAOUTS (G = 3.636)

0.153 x AVCCO —

0.898 x AVCCO

PGAOUTY (G = 4.000)

0.160 x AVCCO —

0.848 x AVCCO

PGAOUTS (G = 4.444)

0.160 x AVCCO —

0.849 x AVCCO

PGAOUTY (G = 5.000)

0.165 x AVCCO —

0.850 x AVCCO

PGAOUT10 (G = 5.714)

0.177 x AVCCO —

0.846 x AVCCO

PGAOUT11 (G = 6.667)

0.193 x AVCCO —

0.847 x AVCCO

PGAOUT12 (G = 8.000)

0.216 x AVCCO —

0.720 x AVCCO

PGAOUT13 (G = 10.000)

0.250 x AVCCO —

0.800 x AVCCO

PGAOUT14 (G = 13.333)

0.307 x AVCCO —

0.800 x AVCCO

I <1< <K< << << <K<K <K<K << <K<K << <K<K IKIK<
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Table 2.41 PGA characteristics in single mode (3 of 3)
Parameter Symbol Min Typ | Max Unit | Test conditions
Gain error Gerr0 (G = 2.000) -1.0 — 1.0 %
Gerr1 (G = 2.500) -1.0 — 1.0 %
Gerr2 (G = 2.667) -1.0 — 1.0 %
Gerr3 (G = 2.857) -1.0 — 1.0 %
Gerr4 (G = 3.007) -1.0 — 1.0 %
Gerr5 (G = 3.333) -1.5 — 1.5 %
Gerr6 (G = 3.636) -1.5 — 1.5 %
Gerr7 (G = 4.000) -1.5 — 1.5 %
Gerr8 (G = 4.444) -2.0 — 2.0 %
Gerr9 (G = 5.000) -2.0 — 20 %
Gerr10 (G =5.714) -2.0 — 2.0 %
Gerr11 (G = 6.667) -2.0 — 2.0 %
Gerr12 (G = 8.000) -2.0 — 20 %
Gerr13 (G = 10.000) -2.0 — 20 %
Gerr14 (G = 13.333) -2.0 — 2.0 %
Operation tstart — — 5 ys
stabilization time
Note 1. Calculate with the following formula. (n = 0 to 14)
PGAOUTN = AINn x G
Actual output range includes gain error.
PGAOUTN = (AINn x G ) x (Gerr + 100%)
Table 2.42 PGA characteristics in differential mode
Parameter Symbol Min |Typ [Max |Unit Test conditions
Offset error Voff -20 — 20 mV
PGAVSS input voltage range PGAVSS -05 |[— 0.3 \Y
Differential input voltage range G =1.500 AIN-PGAVSS 05 |[— 0.5 \Y
G =2.333 -04 |— 0.4 \
G =4.000 02 |— 0.2 \
G =5.667 -0.15 | — 0.15 |V
Output voltage range" G =1.500 Vor 0.600 | — 2.550 |V
G =2.333 0.417 | — 2733 |V
G =4.000 0.550 | — 2.600 |V
G =5.667 0.500 | — 2.650 |V
Gain error G =1.500 Gerr -1.0 |[— 1.0 %
G =2.333 -1.0 |— 1.0 %
G =4.000 1.0 |— 1.0 %
G =5.667 -1.0 |— 1.0 %
Operation stabilization time tstart — — 5 us
Note 1. Calculate with the following formula.
Vor = (AIN-PGAVSS) x G + (0.5 x AVCCO)
Actual output range includes gain error.
Vor = (AIN-PGAVSS) x G x (Gerr +100%) + (0.5 x AVCCO)
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Table 2.41  PIEPGAHE (34°H89I31)
Parameter Symbol Min Typ |Max Unit | Wit
WRIRE Gerr0 (G =2.000) -1.0 — 1.0 %
Gerr1 (G = 2.500) 1.0 — |10 %
Gerr2 (G = 2.667) -1.0 — 1.0 %
Gerr3 (G = 2.857) 1.0 — |10 %
Gerrd (G = 3.007) -1.0 — 1.0 %
Gerr5 (G = 3.333) 15 — |15 %
Gerr6 (G = 3.636) 15 — |15 %
Gerr7 (G = 4.000) -1.5 — 1.5 %
Gerr8 (G = 4.444) 2.0 — |20 %
Gerr9 (G = 5.000) -2.0 — 2.0 %
Gerr10 (G = 5.714) 2.0 — |20 %
Gerr11 (G = 6.667) 2.0 — |20 %
Gerr12 (G = 8.000) -2.0 — 2.0 %
Gerr13 (G = 10.000) -2.0 — 2.0 %
Gerr14 (G = 13.333) -2.0 — 2.0 %
BITIREBTE] tstart — — 5 us
A1TATHANHE, (n=0%14)
PGAOUTNn = AINn x G
SKir e E aEEHIRE,
PGAOUTN = (AINn x G ) x (Gerr + 100%)
Table 2.42  EETHIPGALHE
Parameter Symbol Min |Typ |[Max |Unit 5= 14
REIRE Voff -20 — 20 mV
PGAVSSHINEBEEE PGAVSS 05 |— 0.3 \
ENRNBETEE G =1.500 AIN-PGAVSS 05 |— 0.5 \
G=2333 -04 |— 0.4 \Y
G =4.000 02 |[— 0.2 \%
G = 5.667 -0.15 | — 015 |V
i B R S G=1500 |Vor 0.600 |—  |2.550 [V
G=2333 0.417 | — 2733 |V
G =4.000 0.550 | — 2.600 |V
G =5.667 0.500 | — 2.650 |V
EEHIRE G =1.500 Gerr -1.0 |[— 1.0 %
G=2.333 -1.0 |[— 1.0 %
G =4.000 1.0 |— 1.0 %
G =5.667 -1.0 |[— 1.0 %
TITIRERE tstart — — 5 s
F1TATHRLHE,
VoR = (AIN-PGAVSS) x G + (0.5 x AVCCO)
KRR EEaE g EIRE,
VoR = (AIN-PGAVSS) x G x (Gerr +100%) + (0.5 x AVCCO)
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0.5 x AVCCO 0.5 x AVCCO

R2 R2

R34 % N\ (ANO0O 002
004018)

Analog input
(AN000,002,004,018)

i BE(VO)=GxVID+0.

R1
5xAVCCO

Output voltage (Vo)

R1
=G xVip+0.5x AVCCO

ENRNRBE

Differential input voltage
Vip = Vian) — Vipcavss)

Vip = Vian) — Vipcavss)

0.5 x AVCCO |edereedveiinipenns
05vwhen M R1 0.5V wﬁ‘“ ..........
G=15 y Reference ground at the G=15 ¥ PGATIED RN S
Vipeavss) I time of PGA pseudo- Vipeavss) % # (PGAVSSNN=0F
differential input
............. (PGAVSSnn =010 3) o T
Figure 2.51  Input and Output Signal Levels with the PGA’s Pseudo-Differential Setting Figure 2.51 HBHEPGABERREMNMANREESHBE
2.9  OSC Stop Detect Characteristics 2.9  OSCIZLEHGMI4FE
Table 2.43  Oscillation stop detection circuit characteristics Table 2.43  IEHELLIE MBS
Parameter Symbol Min Typ Max Unit Test conditions Parameter Symbol Min Typ Max Unit M
Detection time tar — — 1 ms Figure 2.52 1 B (8] tar — — 1 ms Figure 2.52

Main clock _\_/—\_/—\ﬁ’ ES:NE _\_/—\_/—\ﬁf

tdr
OSTDSR.OSTDF +

OSTDSR.OSTDF +
MOCO clock ’ \ ’ \ ’ MOCO clock ’ \ ’ \ ’
ICLK \ / \ / \ / \ / \ /

ICLK \’\’\’\ ’ \ ’

A

Figure 2.52  {RKHE L2 MBI

Figure 2.52

Oscillation stop detection timing
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210 POR and LVD Characteristics
Table 2.44 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 VpPor 2.5 2.6 2.7 V | Figure 2.53
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 2.54
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 2.55
Viet1 2 |2.82 |2.92 [3.02
Vdet1 3 |2.75 |2.85 |2.95
Voltage detection circuit (LVD2) Vietz 1 |2.89 [2.99 |3.09 Figure 2.56
Vdetz 2 |2.82 292 |3.02
Vdet2 3 |2.75 |2.85 |2.95
Internal reset time | Power-on reset time tPor — 4.5 — ms | Figure 2.53
LVDO reset time tLvbo — 051 |— Figure 2.54
LVD1 reset time tLvD1 — 0.38 |— Figure 2.55
LVD2 reset time tLvp2 — 0.38 |— Figure 2.56
Minimum VCC down time™! tvoFF 200 |— — us | Figure 2.53,
Figure 2.54
Response delay tdet — — 200 |us |Figure 2.54 to
Figure 2.56
LVD operation stabilization time (after LVD is enabled) ta(E-A) — — 10 us | Figure 2.55,
Hysteresis width (LVD1 and LVD2) VivH — 70 — m RE
\Y

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

Vget1, and Vgeto for POR and LVD.

tvorrF
Vpor
VCC
Internal reset signal
(active-low)
bl > anle >
dell tror fdet  taet tPOR
Figure 2.53  Power-on reset timing
RO1DS0400EJ0110 Rev.1.10 RENESAS Page 66 of 92

Dec 9, 2021

210  PORMILVD%¥%
Table 2.44  tHS{IBRERRBEELNBEEEE (—)
£
Parameter Symbol [Min |Typ |Max |7¢ |iWif&4
BB EH I B Power-on reset DPSBYCR.DEEPCUT[1:0] = 00b or VPOR 25 |26 |27 |V |Figure2.53
(POR) 01b.
DPSBYCR.DEEPCUT[1:0] = 11b. 1.8 225 |27
EBEIIEEEE (LVDO) Ve 1 |2.84 |2.94 |3.04 Figure 2.54
Viewo 2 |277 |2.87 |297
Vgeto.3 |2.70 |2.80 |2.90
BEIIEEE (LVD1) Viet1 1 |2.89 |2.99 |3.09 Figure 2.55
Viet1 2 |2.82 292 |3.02
Vget1 3 |2.75 |2.85 |2.95
REIEE (LVD2) Vierz 1 |2.89 |2.99 |3.09 Figure 2.56
Vierz 2 |2.82 292 [3.02
Vietz 3 |2.75 |2.85 |2.95
A EBE (BT a] L EBEfutE tpor — 45 |— ms | Figure 2.53
LVDOE fiBYig] tvoo |— 051 |— Figure 2.54
LVD1E fiiBY 8] tLvD1 — 0.38 |— Figure 2.55
LVD2E i BYia] tivp2 — 038 |— Figure 2.56
B=/NVCCIEHBYE]*1 tvoFF 200 |— — us | Figure 2.53,
Figure 2.54
e 7 3E 3R tget — — 200 |ups |E254F
Figure 2.56
LVDIRfER2ERTIE] (BRLVDRE) tyen) |— — 10 us | Figure 2.55,
N Figure 2.56
RHETEE (LVD1HILVD2) VIvH — 70 — m
\%
1.8/ WCCEN B EIEIEVCCE F B E#MEB T VPOR. VdetO.
Vdet1#Vdet2 8 FPORFILVD,
tvoFF
VPor
VCC
RBEMES (R
BEER)
ool ool ook
det  tPOR tdet det  tPOR
Figure 2.53 LHE(NF
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VvCC

tvorr

A4

Vdeto

Internal reset signal
(active-low)

/ x VivH

tdet

<<
tdet tLvoo

Figure 2.54

Voltage detection circuit timing (Vgeto)

VCC

LVCMPCR.LVD1E

LVD1
Comparator output

LVD1CR0.CMPE

LVD1SR.MON

Internal reset signal
(active-low)

When LVD1CRO.RN =0

When LVD1CRO.RN =1

Vdett

tvorr

/ VivH
%

@ TdE-A)

L

tdet

-
<<

tdet tLvp1

tLvo1
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VCC

tvorF

Vdeto

ABENLES (K
BEEH)

Figure 2.54

BENENBEEE (Vdet0)

/ x VivH

<<
tdet taet

tvoo

h 4

vCC

LVCMPCR.LVD1E

LvVD1
FeiRes it

LVD1CR0.CMPE

LVD1SR.MON

ABEMUES (K
BEER)
When LVD1CRO.RN =0

When LVD1CRO.RN = 1

Figure 2.55

Voltage detection circuit timing (Vyet1)
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Vdett

tvorrF

VivH

@ TdE-A)

L

tdet tdet

BESNBEEEEF (Vdetl)
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tvorr tvorr
vce Vet / Vive vce Voetz / Vi
LVCMPCR.LVD2E LVCMPCR.LVD2E
@ TaE-A) @ TdE-A)
LVD2 LvD2
Comparator output thisas
LVD2CRO0.CMPE LVD2CRO0.CMPE
LVD2SR.MON LVD2SR.MON
Internal reset signal ABEMRES (KB
(active-low) TEX
When LVD2CRO.RN =0 When LVD2CRO0.RN =0
-] e -] e >
tdet tdet tvp2 tdet tdet to2
When LVD2CRO.RN =1 When LVD2CRO.RN =1
< tLvp2 tLvo2
Figure 2.56  Voltage detection circuit timing (Vget2) Figure 2.56  EB[EENEBEEEEF (Vdet2)
2.11 Flash Memory Characteristics 2.11 NS
2.11.1 Code Flash Memory Characteristics 2.11.1 (A TDAPER Sk
Table 2.45  Code flash memory characteristics (1 of 2) Table 2.45  XI3AFEF1E(1012)
Conditions: Program or erase: FCLK = 4 to 60 MHz M4 RIESIBRR: FCLK=4E60MHz
Read: FCLK < 60 MHz Read: FCLK < 60 MHz
FCLK =4 MHz 20 MHz < FCLK < 60 MHz FCLK =4 MHz 20 MHz < FCLK < 60 MHz .
Test it &1
Parameter Symbol | Min Typ™® | Max | Min Typ® |[Max |Unit |conditions Parameter Symbol | Min Typ™® | Max | Min Typ® |Max |Unit
Programming time 128-byte tp12g — 0.75 [13.2 |— 0.34 |[6.0 ms YRFZBIIBINPEC=10 128-byte tp12g — 0.75 [13.2 |— 0.34 6.0 ms
Npgec < 100 times OR
8-KB tax | — 49 |176 |— 22 80 |ms 8-KB trex | — 49 |176 |— 22 80 |ms
32-KB tpaok | — 194 |704 |— 88 320 |ms 32-KB thaok | — 194 |704 |— 88 320 |ms
Programming time 128-byte tp128 — 0.91 |15.8 |— 0.41 7.2 ms éﬁ:ﬁEﬁEﬂNPECﬂO 128-byte tp128 — 0.91 |15.8 |— 0.41 7.2 ms
Npgc > 100 times s
8-KB tgk | — 60 |212 |— 27 9% |ms 8-KB tpex | — 60 |[212 |— 27 96 |ms
32-KB tpaok | — 234 |848 |— 106|384 |ms 32-KB tpaok | — 234 |848 |— 106  |384 |ms
Erasure time 8-KB tea | — 78 |216 |— 43 120 |ms 1R ] 8-KB teek | — 78 |216 |— 43 120 |ms
Npgc < 100 times NPEC=100R%
32-KB teaok | — 283 |864 |— 157|480 |ms 32-KB teaok | — 283 | 864 |— 157 480 |ms
Erasure time 8-KB tesk — 94 260 |— 52 144 ms EpRAY(E] 8-KB tEsK —_ 94 260 |— 52 144 ms
Npec > 100 times NPEC>100/%
32-KB teaok | — 341 [1040|— 189 (576 |ms 32-KB teaok | — 341 [1040|— 189 [576 |ms
Reprogramming/erasure cycle™ Npec 100001 |— |— |10000"" |— — Times Reprogramming/erasure cycle™ Npec | 10000 |— —  [10000"" |— — Times
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Table 2.45 Code flash memory characteristics (2 of 2)

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

RABT2 Datasheet 2. A

Table 2.45  XIBIATFEFE(202)

£ RIZIBER: FCLK=4E60MHz
Read: FCLK < 60 MHz

FCLK =4 MHz 20 MHz < FCLK < 60 MHz T
est

Parameter Symbol | Min Typ'® | Max | Min Typ® |[Max |Unit |conditions
Suspend delay during programming tspp — — 264 | — — 120 us
Programming resume time tPRT — — 10 |[— — 50 us
First suspend delay during erasure in suspend tsesp1 |— — 216 |— — 120 us
priority mode
Second suspend delay during erasure in suspend tsesp2 | — — 1.7 |— — 1.7 ms
priority mode
Suspend delay during erasure in erasure priority tseep — — 1.7 |— — 1.7 ms
mode
First erasing resume time during erasure in suspend |trResT1 | — — 1.7 |— — 1.7 ms
priority mode™®
Second erasing resume time during erasure in tReST2 | — — 144 | — — 80 us
suspend priority mode
Erasing resume time during erasure in erasure tREET — — 144 | — — 80 us
priority mode
Forced stop command trD — — 32 — — 20 us
Data hold time"2 torp 102" |— |— [1027% |— — Years

3027 |— — 307273 — — Ta = +85°C

Note 1.

Note 2.
Note 3.
Note 4.

Note 5.
Note 6.

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

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

This result is obtained from reliability testing.

The reprogram/erase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times (n = 10,000),
erasing can be performed n times for each block. For example, when 128-byte programming is performed 64 times for different
addresses in 8-KB blocks, and then the entire block is erased, the reprogram/erase cycle is counted as one. However, programming
the same address several times as one erasure is not enabled. Overwriting is prohibited.

Time for resumption includes time for reapplying the erasing pulse (up to one full pulse) that was cut off at the time of suspension.
The reference value at VCC = 3.3V and room temperature.
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FCLK = 4 MHz 20 MHz < FCLK < 60 MHz
it 5= 1%
Parameter Symbol | Min Typ'® | Max | Min Typ'® |Max |Unit
RIZHRIEE TR tspp — —  |264 |— — 120 |us
RIZ M E BT IE) tPRT — —_— 110 |— — 50 us
MR TRREAEINE —MERTER tsesp1 | — — |216 |— — 120 |us
HERR AR TR RN S T HR TR tsesp2 | — — |17 |—= — 17 |ms
BRI R TIRBREA R S IER tseep | — — |17 |—= — 17 |ms
HREAREZR RN S — IR R IR E BT 8«5 tResT1 | — — |17 |—= — 17 |ms
%@fﬁﬁﬂﬁﬁﬁﬁmm B8 iR IS Y tResT2 | — —  |144 |— — 80 us
|18
TR SIS TIRFR AR R S BY 1) tReeT | — —  |144 |— — 80 s
BHELLEmS trp — — |32 |— — 20 us
AR REFAYE]+2 torp 1023 |— |— |102%3 |— — Years
3072 |— — |30 — — Ta = +85°C
F1XREMREERIEFAERENRL . RIEEREZEM IR/IME,
2 XRRERE S EEARITENRZRFENR/IVE.

A3 IEERRE T RENH,
FAEMRIZRRAREE N RIBIRRE, HERRZERER AR (1=10000) B, BJLITEMRIITORIERR. B30, ZHXI8KBIRAAY
FREBMAAITO4R128F TRIZ, ARBFBIRE, ERREEFFRIT . B2, TERER LB REEN—RIFRF. BILEES,

JES. RS BT (6| R E A B F R UIM AV IRRREOR (%1522 EOH) BIBYEL,
FE6VCC=33VMERTHNESEME,
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« Suspension during programming

FACI command X Program ><

>< Suspend

>< Resume

tspo

« Suspension during erasure in suspend priority mode

FACI command X Erase >< >< Suspend

>< Resume

tseso1

tsesp2
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RIZEARIE (2

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

ERRARXTRERREER

FACIE <

X

>< Resume

tresT1
« Suspension during erasure in erasure priority mode
FACI command X Erase >< >< Suspend >< Resume >
tseen
FSTATR.FRDY [ Ready | [ Not Ready |
trReeT
+ Forced Stop
FACI command X Forced Stop )
tro
FSTATR FRDY
Figure 2.57  Suspension and forced stop timing for flash memory programming and erasure
2.11.2 Data Flash Memory Characteristics
Table 2.46 Data flash memory characteristics (1 of 2)

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

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

Parameter Symbol | Min Typ'® | Max | Min Typ® |Max |Unit 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 |— 019 (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 tpBC4 — — 84 |— — 30 us
Reprogramming/erasure cycle"! Npopec |[1250002|— |— |[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
R01DS0400EJ0110 Rev.1.10 RENESAS Page 70 of 92
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FSTATRFRDY T
e
s
R TR
FACES :X Erase >< >< Suspend >< Resume
FSTATR FRDY TR
-
L
FACIS YEE )
i
FSTATR FRDY =
Figure 2.57  IATERIZHIZMAVEFMEFISLEE
2.11.2  #EAFFE
Table 2.46  HIEAFIE(10f2)
£ RIFFIRFR: FCLK=4E60MHz
Read: FCLK < 60 MHz
FCLK =4 MHz | 20 MHz < FCLK < 60 MHz Mk
Parameter Symbol | Min LR P LA Typ™® |Max |Unit
4Ri2AY A 4-byte topa | — 036 |38 |— 016 |17 |ms
8-byte tops | — 038 |40 |— 017 |18
16-byte toprs | — 042 |45 |— 019 |20
1BRRAY ] 64-byte toees | — 31 |18 |— 17 |10 |ms
128-byte toe1s | — 47 |27 |— 26 |15
256-byte toeass | — 89 |50 |— 49 |28
TEKRERE] 4-byte tosca | — — 84 |— — 30 us
Reprogramming/erasure cycle”! Nppec |[1250002|— |— [1250002 |— i
HIZHREIE(E TR 4-byte tospp | — —  |264 |— — 120 |ps
8-byte — — 264 | — — 120
16-byte — — 264 | — — 120
RIZ M E BTIE) toprT | — — 110 |— — 50 us
HRRAEXTRRRENE— | 64-byte tosespt | — —  |216 |— — 120 |ps
MERIER
128-byte — — 216 | — — 120
256-byte — — 216 | — — 120
R0O1DS0400EJ0110 Rev.1.10 RENESAS $£7001, #9251

Dec 9, 2021




RAG6T2 Datasheet

2. Electrical Characteristics

RAG6T2 Datasheet

2. BRE%

Table 2.46 Data flash memory characteristics (2 of 2)

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

Table 2.46  HURIRNTFESF1E(2012)

£ RIZTIBER: FCLK=4E60MHz
Read: FCLK < 60 MHz

FCLK =4 MHz 20 MHz < FCLK < 60 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 tbrReEST2 | — — 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

FCLK = 4 MHz 20 MHz < FCLK < 60 MHz i
Parameter Symbol | Min i 23 LD Typ® |Max |Unit
BEEMAERATIZREAEMNEZ | 64-byte tpsespz | — — 300 | — — 300 |us
ERSIEIR
128-byte — —  |390 |— —  |390
256-byte — — |s70 |— — |50
g?ﬁf‘%ﬁﬁ?ﬂ%ﬁ??ﬁf‘%ﬁﬂ BIE{E | 64-byte tpseep | — — 300 |— — 300 |us
128-byte — —  |390 |— —  |390
256-byte — — |s70 |— — 570
R AR TR BRER B BV 58 — R IB PR IS B jE]+5 tpresT1 | — — 300 |— — 300 |ps
EEM AR TIZEREARIRY 8 ZRIZRR RS BT 8] toreST? | — — 126 | — — 70 us
R SR TIEPRERIEI Y 8 ZIEBR IR E BT IE)
TERRR AR T T RBRERIBZ BRI S BY (8] torREET | — — 126 | — — 70 us
REZE IS tep — — 32 |— — 20 us
BIERIFATIE)3 torP 103 | — — |10 — — Year
303 | — — |30 — — Ta=+85°C

Note 1.

Note 2.

Note 3.
Note 4.
Note 5.
Note 6.

2113

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.

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

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

This result is obtained from reliability testing.

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

Option Setting Memory Characteristics

Table 2.47 Option setting memory characteristics

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

A1 BEMRIERRARES MROVBIRR . SEMNREEFRERAANR (=125000) B, SIS PREITIRER. HlM, L3964
TRPWAEUHRITIORAFTHRE, AEEGFEBDRE, ERFEEERERITN.. B2, TREE—MLLZREEN—RIERF B

EE &,
2 XREFREERIIFAEFENRDRE. RIEBEEEM EIR/IME.
AR RTEEECER I TERRENFENRIME,

E4 ERKBAEENE,

ESIRE R B B EENN A IMARIREOR (&1 TRMR) BIEE,
A6.VCC=33VHIER FTHEEE,

2113 REBUKBEREFHE

't

Table 2.47 IR BEATEFE

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

FCLK =4 MHz 20 MHz = FCLK < 60 MHz
Parameter Symbol | Min Typ* |Max Min Typ4 |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"" |— — 20000"1 | — — Times
Data hold time™2 torp 1027 | — — 10273 | — - Years
3027 | — — 3023 |— — Ta = +85°C
Note 1. This is the minimum number of times to guarantee all the characteristics after reprogramming. The guaranteed range is from 1 to
the minimum value.
Note 2. This indicates the minimum value of the characteristic when reprogramming is performed within the specified range.
Note 3. This result is obtained from reliability testing.
Note 4. The reference value at VCC = 3.3 V and room temperature.
212 Boundary Scan
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FCLK =4 MHz 20 MHz < FCLK < 60 MHz
Parameter Symbol | Min Typ™? | Max Min Typ™? | Max Unit MR
YRIZEEINOPC=1 top — 83 309 — 45 162 ms
00%
YRIZETIBINOPC>1 top — 100 371 — 55 195 ms
00%
BRizEHA Nopc  [20000" |— — 200001 |— — Times
HUBRIFET B2 tprP 1023 | — — 1023 | — — Years
3027 |— — 3027 | — — Ta = +85°C
F1XREFRERRIIFAERENRL R, REERZEM IR/IME
2 XRRERE CERNRITENRZNFENS/ME.

A3 ERKBAEENE,
F4VCC=33VHIER FTHEEE,

212 R
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Table 2.48 Boundary scan characteristics

Parameter Symbol Min Typ Max Unit Test conditions
TCK clock cycle time trcKeye 100 — — ns Figure 2.58
TCK clock high pulse width tTcKkH 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 2.59
TMS hold time tTMSH 20 — — ns

TDI setup time trois 20 — — ns

TDI hold time tTDIH 20 — — ns

TDO data delay troop — — 40 ns

Boundary scan circuit startup time™? | TessTup | tReswp — — — Figure 2.60

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

TCK /

trel Kcyc

trekH

v

Table 2.48 AR FHEFHE

Parameter Symbol Min Typ Max Unit Wit &1
TCKBY &b B HARY i8] trekeye 100 — — ns Figure 2.58
TCKBY S Bk 3 tTeKH 45 — — ns

TCKAYSMEAK A 3L trekL 45 — — ns

TCKBY &b _EFHBE] trekr — — 5 ns

TCKBY #h P& E] treks — — 5 ns

TMSI& & B8] trmss 20 — — ns Figure 2.59
TMSTREFETIE] tTMSH 20 — — ns

TDIZE 37 B &l trpis 20 — — ns

TDI{R$FRT(&] tTDIH 20 — — ns

TDO¥IEIEIR troop — — 40 ns

DRI BB ThAY 8]« 1 TessTuP | tRESwP — — — Figure 2.60

A1 ELBEUTANEBEZE], BRABEFEER.

TCK /

tTCKcyc

trekH

v

Figure 2.58 Boundary scan TCK timing
oK J—\\_//—\_/—L
trmss trmsH
[
TMS >%;
trois trom
[
TDI >%;
trooo
TDO ;
Figure 2.59 Boundary scan input/output timing
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Figure 2.58 AR RAMETCKEIF
s fum
trmss trvmsH
T™MS x
trois troH
TDI x
troop
TDO ;
Figure 2.59 ARHBRANRLIE
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VCC 1 VCC 1

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

Figure 2.60 Boundary scan circuit startup timing Figure 2.60 AR{TEBEBITF
2.13  Joint Test Action Group (JTAG) 213 BX&MRAITEHAUTAG)
Table 2.49 JTAG Table 2.49 JTAG

Parameter Symbol Min Typ Max Unit Test conditions Parameter Symbol Min Typ Max Unit Mt R4
TCK clock cycle time trekeye 40 — — ns Figure 2.61 TCKBY /& BR8] trckeye 40 — — ns Figure 2.61
TCK clock high pulse width tTCKH 15 — — ns TCKEY = Ak B E trekH 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& BT 8] treks — — 5 ns

TMS setup time trmss 8 — — ns Figure 2.62 TMSIZ BB E] trmss 8 — — ns Figure 2.62
TMS hold time tTMsH 8 — — ns TMSTREFETE] trMsH 8 — — ns

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

TDI hold time tTDIH 8 — — ns TDIRHFRT(E] tTDIH 8 — — ns

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

tTCKcyc tTCKcyc
trekH trekH
TCK treks TCK treks
«_ ftreke <« tTckr
trekL trekL

Figure 2.61 JTAG TCK timing Figure 2.61 JTAG TCK timing
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truss trisn
T™MS %
trois troiH
TDI %
troop
TDO *
Figure 2.62  JTAG input/output timing

214 Serial Wire Debug (SWD)

Table 2.50 SWD

triss trisn
TMS %
trois trom
TDI % %
troob
TDO *
Figure 2.62 JTAG input/output timing

214 BR1T4 A (SWD)

Table 2.50 SWD

Parameter Symbol Min Typ Max Unit Test conditions

SWCLK clock cycle time tswekeye 40 — — ns

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

SWDIO hold time tswpH 8 — — ns

SWDIO data delay time tswpbp 2 — 28 ns

R01DS0400EJ0110 Rev.1.10 RENESAS Page 74 of 92

Dec 9, 2021

Parameter Symbol Min Typ Max Unit Mt 5= 1

SWCLKAY 5 & #ART jE] tswekeye 40 — — ns Figure 2.63

SWCLKBY $has Bk EE tswekH 15 — — ns

SWCLKBEY #pERK R EE tswekL 15 — — ns

SWCLKBY &b Lk FB18] tswekr — — 5 ns

SWCLKEY B P& E] tsweks — — 5 ns

SWDIOI& & BT [8] tswps 8 — — ns Figure 2.64

SWDIOfR#FBY 8] tsWDH 8 — — ns

SWDIO#ELER B [8] tswbbp 2 — 28 ns

R01DS0400EJ0110 Rev.1.10 RENESAS H747, #9201
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tSWCKcyc

A

tswekH

SWCLK ;

tswekL

\4
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Figure 2.63 SWD SWCLK timing

tswckeye

A

\4

tswekH

SWCLK ;

tswekL

tswobs tswoH

SWDIO
(Input)

tswop

SWDIO
(Output)

tswop

SWDIO
(Output)

tswop

SWDIO

(Output)

Figure 2.63 SWD SWCLK timing

tswos tswoH

SWDIO
(Input)

tswob

SWDIO
(Output)

tswop

SWDIO
(Output)

tswob

SWDIO

(Output)

Figure 2.64  SWD input/output timing

2.15 Embedded Trace Macro Interface (ETM)
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Figure 2.64 SWD input/output timing

215  WARNRERZREOETM)
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Table 2.51 ETM

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

RAG6T2 Datasheet

2. BRE%

Table 2.51 ETM

1. EPmnPFSE 17 R RVIn IR BhRE I RIS E S IR o

Parameter Symbol Min Typ Max Unit Test conditions
TCLK clock cycle time trCLKeye 16.7 — — ns Figure 2.65
TCLK clock high pulse width tTCoLKH 7.35 — — ns
TCLK clock low pulse width troLkL 7.35 — — ns
TCLK clock rise time troLkr — — 1 ns
TCLK clock fall time troLks — — 1 ns
TDATA[3:0] output setup time tTRDS 2.5 — — ns Figure 2.66
TDATA[3:0] output hold time tTRDH 15 — — ns
treLkeye
< >
treikm
TCLK / treiks
4— trcikr
treke
Figure 2.65 ETM TCLK timing
TCLK // \\
< >« > < >« L g
trros tTROH trrDs tTROH
TDATA[3:0]

Figure 2.66  ETM output timing
R01DS0400EJ0110 Rev.1.10 RENESAS Page 76 of 92

Dec 9, 2021

Parameter Symbol Min Typ Max Unit Wit &1
TCLKEY $hE HARY 8] tTCLKeye 16.7 — — ns Figure 2.65
TCLKEY Bk B2 S tTeLKH 7.35 — — ns
TCLKEYEP R ko B FE troLkL 7.35 — — ns
TCLKBY $h_F B8] troLkr —_ — 1 ns
TCLKBY $4 T & B i8] treLks — — 1 ns
TDATA[3:0]% 4 22 32 BY {&] tTRDS 25 — — ns Figure 2.66
TDATAI[3:0]% R 58T /8] tTRDH 1.5 — — ns
treLkeye
< P
treLkH
[ [
TCLK / <— oLk
4— troikr
treLkL
Figure 2.65 ETM TCLK timing
TCLK 7/ \R
——p < >«
ttrDS trrOH ttrDs tTrROH
TDATA[3:0]
Figure 2.66 ETMiEtHEIRF
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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 = 1"
Mode MD Pull-up Keep-O Keep Hi-Z Keep
JTAG TCK/TMS/TDI Pull-up Keep-O Keep Hi-Z Keep
TDO TDO output Keep-O Keep TDO output Keep
Trace TCLK/TDATAX Hi-Z Keep-O Keep Hi-Z Keep
IRQ IRQx Hi-Z Keep-0"2 Keep Hi-Z Keep
IRQx-DS Hi-z Keep-0"2 Keep™? Hi-Z Keep
KINT KRxx Hi-z Keep-0"2 Keep Hi-Z Keep
AGT AGTIOn Hi-Z Keep-0™2 Keep Hi-Z Keep
1[e3 SCLn/SDAN Hi-Z Keep-0"2 Keep Hi-Z Keep
CLKOUT | CLKOUT Hi-Z [CLKOUT selected] Keep Hi-Z Keep
CLKOUT output
ACMPHS | VCOUT, CMPOUTm, Hi-z Hi-Z (Keep-O) Hi-Z (Keep-0O) Hi-Z Keep
CMPOUTO012
IVREFn Hi-Z Hi-Z (Keep-0O) Hi-Z (Keep-0O) Hi-Z Hi-Z
IVCMPmn Hi-z Hi-Z (Keep-0O) Hi-Z (Keep-0O) Hi-z Hi-Z
DAC12 DAn Hi-z [DAN output (DAOE = 1)] Keep Hi-z Keep
D/A output retained
ADC ANXXX Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PGAINn Hi-z Hi-Z Hi-Z Hi-z Hi-Z
PGAVSSn Pull-up™ Pull-up™ / Keep Pull-up™ / Keep | Pull-up™ / Keep Pull-up™ / Keep
PGAOUTn Hi-z Hi-Z Hi-Z Hi-z Hi-Z
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. The built-in pull-up is turned on to protect the circuit from negative potential inputs.
Note 5. Regardless of whether the PGA is enabled or disabled, when the PGA is set to pseudo-differential mode, the built in pull-up is
turned on to protect the circuit from negative potential inputs. To turn off the built-in pull-up, turn off the PGA's pseudo-differential
mode and set it to single mode.
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Appendix 1. B ER THHOKE
%ﬁiﬁﬁi’i#ﬁmtﬁi\‘,ﬁ GREIFhs
RERAEN -
Function | 3IkzhAE Reset REFNIER B IOKEEP =0 IOKEEP = 1"1
Mode MD Pull-up Keep-O Keep Hi-Z Keep
JTAG TCK/TMS/TDI Pull-up Keep-O Keep Hi-Z Keep
TDO TDOMiH Keep-O Keep TDOHiH Keep
Trace TCLK/TDATAX Hi-Z Keep-O Keep Hi-Z Keep
IRQ IRQx Hi-Z Keep-O"2 Keep Hi-Z Keep
IRQx-DS Hi-Z Keep.o"2 Keep*s Hi-Z Keep
KINT KRxx Hi-Z Keep-O'2 Keep Hi-z Keep
AGT AGTIOn Hi-Z Keep-0"2 Keep Hi-Z Keep
1[e3 SCLn/SDAN Hi-Z Keep-0"2 Keep Hi-Z Keep
CLKOUT | CLKOUT Hi-Z [CLKOUT selected] Keep Hi-Z Keep
CLKOUT output
ACMPHS | VCOUT, CMPOUTm, Hi-Z Hi-Z (Keep-O) Hi-Z (Keep-0) | Hi-Z Keep
CMPQOUTO012
IVREFn Hi-Z Hi-Z (Keep-O) Hi-Z (Keep-0) | Hi-Zz Hi-Z
IVCMPmn Hi-Z Hi-Z (Keep-O) Hi-Z (Keep-0) | Hi-Z Hi-Z
DAC12 DAn Hi-Z £Dﬁjnfﬁnn‘ij (DAOE=1)IDA Keep Hi-Z Keep
A PR R
ADC ANXXX Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PGAINNn Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PGAVSSn Pull-up™ Pull-up™ / Keep Pull-up™ / Keep | Pull-up™ / Keep Pull-up™ / Keep
PGAOUTN Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
Others — Hi-Z Keep-O Keep Hi-Z Keep
Note:  H: High-level
L: Low-level

Hi-Z: High-impedance

Keep-O: Hiti5IMEREZHLHNE. BWASIHENSHEI.

&REF AR RHUECRA B REF 3 [BIRS.

SE1ARBFIOR RS EZIDPSBYCRIOKEEPL# 55 R 400
A2 MRSIMBIEENRGFNECER, R EHBIEINBRETSIE, WiSAKER.
A3 MRS I E R EREREVECHEE, WEAEN.
JEANE R ERAITH LURIP B BE 5252 S BB 5 N BY 220,

AL LIPGABBIEREA, HUPGARBENNEMMENE, AE LRBESITH LRI BERR A BAEARRM,

PGARITAENRAH B HIRENRERRN,

BXRANE LA, X
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Appendix 2.

Package Dimensions

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

Electronics Corporation website.

RAG6T2 Datasheet

P2 E R

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP100-14x14-0.50 PLQP0100KB-B — 0.6
o Unit: mm
75 51
™
76 = = 50 E
[==<mm i =.
[ ) | =.
[==<mm i =.
o i | =.
o - | =-
[==<mm i =.
| - | =.
[==<mm i =.
[ | =.
[==<mm i =.
f— = w -
== = w T I
] i N =.
[ ) ] * =
= = =.
[ | =.
= = =.
= ) | =.
o - - =.
o i | =.
o o =-
= = =.
= =
e LR L ERECEE TS B S
1 25 '
Index area NOTE 4 NOTE)
NOTE 3 F 1. DIMENSIONS “*1” AND “*2" DO NOT INCLUDE MOLD FLASH.
2. DIMENSION “*3” DOES NOT INCLUDE TRIM OFFSET.
3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
i T LOCATED WITHIN THE HATCHED AREA.
4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
JUL
Reference | Dimensions in millimeters
[ y[s] 3, Symeol | Min | Nom | Max
(€] P Sx®
¥ D 13.9 | 14.0 | 141
E 13.9 | 14.0 | 141
A2 — 1.4 —
Hp 15.8 | 16.0 | 16.2
( He 15.8 | 16.0 | 16.2
< & § A — | — |17
A\ ° Ar |005| — |o015
i @ bp | 0.15 | 0.20 | 0.27
< ) ¢ | 009 — | 020
L 0 0° | 35° | 8
L1 B 05
Detail F — . 0;8
X — — .
y — | — | o008
Lp 0.45 06 | 0.75
L1 — 1.0 —
© 2015 Renesas Electronics Corporation. All rights reserved.
Figure 2.1 LQFP 100-pin
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B AR ERTHEEE R ERERFENIEH
BT QB Wik,
JEITAELEEXES RENESAS Code LRI Y183 MASS (Typ) [g]
P-LFQFP100-14x14-0.50 PLQPO0100KB-B — 0.6
o Unit: mm
*1 p
75 51
AAARAARARAARAAARARAARAARAARA -
76 = == 50 =
(= m= = e | I_-_.
= o .
(= m= = e | I_-_.
o i o | I_--.
o = | =-
(= m= = e | I_-_.
= I .
(= m= = e | I_-_.
= I .
(= m= = e | I_-_.
f— — w —
== /= w T I
[=m= = e | o I_-_.
[ I * =
[ = m= i e | I_-_.
| = s | .
[ = m= i e | I_-_.
| = o .
o - — =-
o i | I_--.
[ ¢ = | =-
[ = m= i e | I_-_.
== % o= i
L LR E L EERE LIS - €
1 25 '
#3IX NOTE 4 RS TEEED. 2RI TEERIARE, 3PINT
oTES - AT Al AT R, BT TIREKER, 4170
WEIRE IR, R oIERAM AR,
[] JAR
L
sxpe | RYLUEXNSA
- (=l y[s] "3 Min | Nom | Max
&x @ D | 139 | 140 | 14.1
E 139 | 14.0 | 141
Ao — 1.4 —
Hp | 158 | 16.0 | 16.2
( He | 158 | 16.0 | 16.2
< 2 A — | — |17
Ar | 005 — | 015
bp | 0.15 | 0.20 | 0.27
< c 009 | — | 0.20
0 0° 3.5° 8°
Detail F [e] — 0-5 0;8
X — — .
y — | — | o008
L, | 045| 06 | 0.75
L1 — | 10 | —
©2015IHFEBFRF. MNFE.
Figure 2.1 LQFP 100-pin
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P2 E R

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP64-10x10-0.50 PLQP0064KB-C — 0.3
Unit: mm
Hp
*1 D
48 33
ARAHAAAAAARARAAR -
49 = ) !-!
[ o= - | I-=l
= s | =|
[ o= - | I-=l
= s | =|
[ o= - | I-=l
= s | —n
=< = w w -
== = ~ T :.E
(=1 am -] * .
= s | =|
] ¢ | I-=l
] s I-=.
= s | =|
64 o = =
17 ]
LI =
1 16 NOTE 4
Index area
NOTE 3
F NOTE)
1. DIMENSIONS “*1” AND “*2" DO NOT INCLUDE MOLD FLASH.
2. DIMENSION “*3" DOES NOT INCLUDE TRIM OFFSET.
/] A 3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
\l [TL LOCATED WITHIN THE HATCHED AREA.
4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
alys] 3 e ——"
2 bp Reference | Dimensions in millimeters
X W Symbol | Min | Nom | Max
D 9.9 10.0 | 10.1
E 9.9 10.0 | 10.1
A2 — 14 —
Hp 11.8 | 12.0 | 12.2
He 11.8 | 12.0 | 12.2
d A | — | — a7
<| <
[ Ar |005| — |o015
- < bp | 0.15 | 0.20 | 0.27
< c 0.09 — | 0.20
Lo 0 0° | 35°| 8
Ls e | — | 05| —
Detail F X . _ 0.08
y — — | 0.08
Lp 045 | 06 | 0.75
L4 — 1.0 —
© 2015 Renesas Electronics Corporation. All rights reserved.
Figure 2.2 LQFP 64-pin
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JEITAB&ES RENESAS Code Ve[S Ad ) MASS (Typ) [g]
P-LFQFP64-10x10-0.50 PLQP0064KB-C — 0.3
Unit: mm
Hp
#1 D
48 33
ARARARAAAARARAAR E
49‘;"; :=E32 E:
= == =
= == =
= e =
(=== = * .
== == i
64:; ::E E:
=5 17 I
i 5
1 16
%3|K - NOTE 4
NOTE 3
F )RS R BIEER, 2. RT3 A EIERIBRZ. 3.PINT
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JEITA Package code RENESAS code
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Appendix 3.

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

I/O Registers

3.1 Peripheral Base Addresses

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

and the base address of each peripheral.

Table 3.1 Peripheral base address (1 of 3)

RAG6T2 Datasheet

MR3I0ZF 7728

Appendix 3. I/O Registers
A RIZTNAEI AR T10F 7728 thk A 373 18] A HA.

3.1 Mg EME

AT RHAFHPEROINGHEMIE, RINVETTEMMIBIRIM, ERFIEM I,

Table 3.1 Shig Bt (10f3)

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 0x4001_B000
FCACHE Flash Cache 0x4001_C100
SYSC System Control 0x4001_E000
PORTO Port 0 Control Registers 0x4001_F000
PORT2 Port 2 Control Registers 0x4001_F040
PORTA Port A Control Registers 0x4001_F140
PORTB Port B Control Registers 0x4001_F160
PORTC Port C Control Registers 0x4001_F180
PORTD Port D Control Registers 0x4001_F1A0
PORTE Port E Control Registers 0x4001_F1CO
PFS_B Pmn Pin Function Control Register 0x4001_F800
IIRFA IIR Filter Accelerator 0x4002_0000
TFU Trigonometric Function Unit 0x4002_1000
ELC_B Event Link Controller 0x4008_2000
IWDT Independent Watchdog Timer 0x4008_3200
WDT Watchdog Timer 0x4008_3400
CAC Clock Frequency Accuracy Measurement Circuit 0x4008_3600
MSTP Module Stop Control A, B, C, D, E 0x4008_4000

Name Description it

RMPU IRERFERIPET 0x4000_0000
TZF TrustZone Filter 0x4000_OEOO
SRAM SRAM Control 0x4000_2000
BUS BEIER 0x4000_3000
DMACO EERTER IR0 0x4000_5000
DMACH BRI ER 0x4000_5040
DMAC2 BEAFIHRERIZE2 0x4000_5080
DMAC3 BHERNFIREIEEI2E3 0x4000_50C0
DMAC4 BHERFHEEHR, 0x4000_5100
DMAC5 BEERFIHEITE SRS 0x4000_5140
DMAC6 BEAFIHRERIZE6 0x4000_5180
DMAC7 BRI 5887 0x4000_51C0
DMA DMACRE SR80 0x4000_5200
DTC BiERL T 88 0x4000_5400
ICU HR BT 8% 0x4000_6000
CACHE CACHE 0x4000_7000
CPSCU CPURSKR2ITHI BT 0x4000_8000
DBG A ThAE 0x4001_B000
FCACHE NEFEE 0x4001_C100
SYSC AU 0x4001_E000
PORTO I O Of= il & 17 23 0x4001_F000
PORT2 O HI & 728 0x4001_F040
PORTA HOAIEHIZ 788 0x4001_F140
PORTB B OBIT SIS 788 0x4001_F160
PORTC Ih ACIERIF 788 0x4001_F180
PORTD IHODIEHIE 1728 0x4001_F1A0
PORTE ORISR 0x4001_F1CO
PFS_B Pmn3|BIThEE T B F 7728 0x4001_F800
IIRFA RIS H 28 IR 2R 0x4002_0000
TFU =RRBET 0x4002_1000
ELC_B EH TG 0x4008_2000
IWDT By EIHERE 0x4008_3200
WDT EIIHENE 0x4008_3400
CAC B MR A S PR R 0x4008_3600
MSTP RS IEITHIA. B. C DL E 0x4008_4000

R01DS0400EJ0110 Rev.1.10

Dec 9, 2021

RENESAS

Page 83 of 92

R01DS0400EJ0110 Rev.1.10
Dec 9, 2021

RRENESAS

58830, #H92I




RAG6T2 Datasheet

Appendix 3. I/O Registers

RAG6T2 Datasheet

MR3I0ZF 7728

Table 3.1 Peripheral base address (2 of 3)
Name Description Base address
KINT Key Interrupt Function 0x4008_5000
POEG Port Output Enable for GPT 0x4008_A000
IICOWU_B Inter-Integrated Circuit 0 Wake-up Unit 0x4009_F098
CANFD_B CANFD Module Control 0x400B_0000
PSCU Peripheral Security Control Unit 0x400E_0000
AGTW_BO Low Power Asynchronous General purpose Timer 0 0x400E_8000
AGTW_B1 Low Power Asynchronous General purpose Timer 1 0x400E_8100
TSN Temperature Sensor 0x400F_3000
ACMPHSO0 High-Speed Analog Comparator 0x400F_4000
ACMPHS1 High-Speed Analog Comparator 0x400F_4100
ACMPHS2 High-Speed Analog Comparator 0x400F_4200
ACMPHS3 High-Speed Analog Comparator 0x400F_4300
CRC Cyclic Redundancy Check 0x4010_8000
DOC_B Data Operation Circuit 0x4010_9000
SCI_BO Serial Communication Interface 0 0x4011_8000
SCI_B1 Serial Communication Interface 1 0x4011_8100
SCI_B2 Serial Communication Interface 2 0x4011_8200
SCI_B3 Serial Communication Interface 3 0x4011_8300
SCI_B4 Serial Communication Interface 4 0x4011_8400
SCI_B9 Serial Communication Interface 9 0x4011_8900
SPI_BO Serial Peripheral Interface 0 0x4011_A000
SPI_B1 Serial Peripheral Interface 1 0x4011_A100
IIC_BO Inter-Integrated Circuit 0 0x4011_F000
IIC_B1 Inter-Integrated Circuit 1 0x4011_F400
ECCMB CANFD ECC Module 0x4012_F200
SCE5 B Secure Cryptographic Engine 0x4016_1000
GPTO General PWM Timer 0 0x4016_9000
GPT1 General PWM Timer 1 0x4016_9100
GPT2 General PWM Timer 2 0x4016_9200
GPT3 General PWM Timer 3 0x4016_9300
GPT4 General PWM Timer 4 0x4016_9400
GPT5 General PWM Timer 5 0x4016_9500
GPT6 General PWM Timer 6 0x4016_9600
GPT7 General PWM Timer 7 0x4016_9700
GPT8 General PWM Timer 8 0x4016_9800
GPT9 General PWM Timer 9 0x4016_9900
GPT_OPS Output Phase Switching Controller 0x4016_9A00
GPT_GTCLK General PWM Timer 0x4016_9B00
PDG PWM Delay Generation 0x4016_A000
ADC_B 12-Bit A/D Converter 0x4017_0000
DAC120 12-bit D/A converter 0x4017_2000
DAC121 12-bit D/A converter 0x4017_2100

Table 3.1 Shg#Estut (24, #34)

Name Description it

KINT R ThEE 0x4008_5000
POEG GPTHYIH % B AE 0x4008_A000
IICOWU_B A EB &S AY BB BROMR B 58 7T, 0x4009_F098
CANFD_B CANFDARIRIZ I 0x400B_0000
PSCU SNERSITHIRTT 0x400E_0000
AGTW_BO RINER D BATE R0 0x400E_8000
AGTW_B1 KRR T BAEN 1 0x400E_8100
TSN TRE RN 2R 0x400F_3000
ACMPHSO EIRIEIN L IR ER 0x400F_4000
ACMPHS1 BIRIEI L 2R 0x400F_4100
ACMPHS2 SRR LR 2R 0x400F_4200
ACMPHS3 = IRIEIM L IR 2R 0x400F_4300
CRC TBIF TR IR 0x4010_8000
DOC_B BIBIZE B 0x4010_9000
SCI_BO SBiTEFENo 0x4011_8000
SCI_B1 BITEREO 0x4011_8100
SCI_B2 BiTEREO2 0x4011_8200
SCI_B3 BITENEO3 0x4011_8300
SCI_B4 BiTEAEO4 0x4011_8400
SCI_B9 BITEREO9 0x4011_8900
SPI_BO BiTIMEEO0 0x4011_A000
SPI_B1 BITIMEEON 0x4011_A100
IIC_BO Inter-Integrated Circuit 0 0x4011_F000
lIC_B1 Inter-Integrated Circuit 1 0x4011_F400
ECCMB CANFD ECC Module 0x4012_F200
SCE5_B REeNE5|E 0x4016_1000
GPTO BAPWMIE BT 280 0x4016_9000
GPT1 BAPWMERT2R1 0x4016_9100
GPT2 EAPWMIE BT 282 0x4016_9200
GPT3 BAPWMERT 283 0x4016_9300
GPT4 BRAPWMERT 284 0x4016_9400
GPT5 BAPWMIEBTE85 0x4016_9500
GPT6 BEAPWME Y286 0x4016_9600
GPT7 BEAPWMEBTES7 0x4016_9700
GPT8 BAPWMERT2E8 0x4016_9800
GPT9 BEAPWME Y289 0x4016_9900
GPT_OPS BRI )IRIE ) 25 0x4016_9A00
GPT_GTCLK BRAPWMERT 2% 0x4016_9B00
PDG PWMZEIR 4 A% 0x4016_A000
ADC_B 12-Bit A/D Converter 0x4017_0000
DAC120 12-bit D/A converter 0x4017_2000
DAC121 12-bit D/A converter 0x4017_2100
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Table 3.1 Peripheral base address (3 of 3)

RAB6T2 Datasheet MIR310E 1785

Table 3.1 Shig Bt (30f3)

Name Description Base address
FLAD Data Flash 0x407F_C000
FACI Flash Application Command Interface 0x407F_E000

Name Description it
FLAD HIBIAE 0x407F_C000
FACI FlashRZ s <& 0O 0x407F_EO000

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

3.2 Access Cycles
This section provides access cycle information for the I/O registers described in this manual.
e Registers are grouped by associated module.
o The number of access cycles indicates the number of cycles based on the specified reference clock.

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

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

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

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

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

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

Table 3.2 Access cycles (1 of 3)

Note:  B#M=IM&BAFR
IR =5 NETHEE
Eihht=IMEERNREARZ MUt

3.2  inle]EHA
AN RMARFMRPRERNIOFFRAL R EEER,
O F FERLBXRIRRDH,
@i P EHRRIEE TIEESZ N AR
@ ERIMIOX, FEEMPARDELFTFHRNERBMMIL, TNILEAFRIERF.

@05 B FHMEBURTREIME BN DL FE. DMt ES BSMNS MERNESEE, 25N HRET A
BREURFICLKFIPCLK Z 8] Sfi =Rt

@ HICLKRYSRERZE FPCLKBYMER, 4NN RS BB AZIEEN,
@ ZICLKINE K FPCLKINERS, 7 4ith[E R ZE /08101 MNPCLKE Ao

OS5 150 AR EISIER AT 7R PRIR ISR A HA %L
Note: EAFHEBCPURIBIREISRKREEMESLTIESE (HISIDTCHDMAC) BYE L8R HRES RIS HAER,

Table 3.2 B el EH#A(10f3)

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 4 5 4 5 ICLK CACHE
CPSCU, DBG, 0x4000_8000 0x4001_CFFF 4 3 4 3 ICLK CPU System Security
FCACHE Control Unit, Debug
Function, Flash Cache
SYSC 0x4001_E000 0x4001_E3FF 5 4 5 4 ICLK System Control
SYSC 0x4001_E400 0x4001_E5FF 9 8 5t08 5t08 PCLKB | System Control
PORTnN 0x4001_FO000 0x4001_F7FF 5 3 5 3 ICLK PORTn Control
Register 1/3/4
PORTn (PCNTR2) | 0x4001_F000 0x4001_F7FF 8 3 8 3 ICLK PORTn Control
Register 2
PFS 0x4001_F800 0x4001_FFFF 8 3 8 3 ICLK Pmn Pin Function
Control Register
IIRFA 0x4002_0000 0x4002_03FF 4 3 4 3 ICLK IIR Filter Accelerator
IIRFA 0x4002_0400 0x4002_OFFF 6 3 6 3 ICLK IIR Filter Accelerator
R0O1DS0400EJ0110 Rev.1.10 RENESAS Page 85 of 92
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iniRI A A%
Address ICLK = PCLK ICLK > PCLK™
Cycle
Peripherals From To Read Write Read Write Unit HEXINEE
RMPU, TZF, 0x4000_0000 0x4000_6FFF 4 3 4 3 ICLK | BiEmERipe
SRAM, BUS, 7T TrustZoneid
DMAGCn, DMA, N
DTC, ICU SRAMIZ I, S
. BEREFIER
1ZH88n. DMACKER
BUE. DTCIRHIETE
25,
R iR 28
CACHE 0x4000_7000 0x4000_7FFF 4 5 4 5 ICLK CACHE
CPSCU, DBG, 0x4000_8000 0x4001_CFFF 4 3 4 3 ICLK (;PU%?\%?E@?’??EU%
FCACHE 7T, A
INRE, NTE
sysc 0x4001_E000 0x4001_E3FF 5 4 5 4 ICLK | Bgiss)
sYsC 0x4001_E400 0x4001_E5FF 9 8 5t08 5t08 PCLKB | R4zl
PORTnN 0x4001_F000 0x4001_F7FF 5 3 5 3 ICLK PORTNIZHIZF
7728134
PORTn (PCNTR2) | 0x4001_F000 0x4001_F7FF 8 3 8 3 ICLK PORTnN Control
Register 2
PFS 0x4001_F800 0x4001_FFFF 8 3 8 3 ICLK Pmn3|BIThEEIE
LERER
IIRFA 0x4002_0000 0x4002_03FF 4 3 4 3 ICLK RIS 2R IR 2%
IIRFA 0x4002_0400 0x4002_OFFF 6 3 6 3 ICLK | IR¥ERES %S
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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

TFU 0x4002_1000 0x4002_1FFF 4 3 4 3 ICLK Trigonometric
Function Unit

ELC 0x4008_2000 0x4008_2FFF 5 4 3to5 2to4 PCLKB | Event Link Controller

IWDT, WDT, CAC | 0x4008_3000 0x4008_3FFF 5 4 3to5 2to 4 PCLKB | Independent
Watchdog Timer,
Watchdog Timer,
Clock Frequency
Accuracy
Measurement Circuit

MSTP 0x4008_4000 0x4008_4FFF 5 4 2to4 2to4 PCLKB | Module Stop Control

KINT 0x4008_5000 0x4008_5FFF 4 3 1to4 1t03 PCLKB | Key Interrupt Function

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

CANFD 0x400B_0000 0x400C_1FFF 5 4 2to5 2to4 PCLKB | CANFD Module

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

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

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

ACMPHSN 0x400F_4000 0x400F_4FFF 4 3 1t03 1t03 PCLKB | High-Speed Analog
Comparator

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

SCin 0x4011_8000 0x4011_8FFF 5 4 2to4 2to 4 PCLKA | Serial Communication
Interface n

SPIn 0x4011_A000 0x4011_AFFF 5 4 2to5 2to4 PCLKA | Serial Peripheral
Interface n

1ICn 0x4011_F000 0x4011_FFFF 5 4 2to4 2to4 PCLKA | Inter-Integrated Circuit
n

CANFD ECC 0x4012_F200 0x4012_FFFF 5 4 2to5 2to4 PCLKA | CANFD ECC Module

SCE5 0x4016_1000 0x4016_1FFF 6 4 3to6 2to4 PCLKA | Secure Cryptographic
Engine

GPTn, GPT_OPS | 0x4016_9000 0x4016_9FFF 8 5 5t08 3to5 PCLKA | General PWM Timer

(core clock = n, Output Phase

PCLKD) Switching Controller

GPTn, GPT_OPS | 0x4016_9000 0x4016_9FFF 10 7 7t010 5to7 PCLKA | General PWM Timer

(core clock = n, Output Phase

GPTCLK) Switching Controller

GPT (GTCKCR) 0x4016_9B00 0x4016_9B00 5 4 2to4 2to 4 PCLKA | GPT Clock Control
Register

PDG 0x4016_A000 0x4016_AFFF 4 3 1t03 1t03 PCLKA | PWM Delay
Generation

ADC 0x4017_0000 0x4017_OFFF 5 4 2to5 2to4 PCLKA | 12-bit A/D Converter

ADC 0x4017_1000 0x4017_1FFF 4 3 1t03 1t03 PCLKA | 12-bit A/D Converter

DAC12n 0x4017_2000 0x4017_2FFF 5 4 2to4 2to4 PCLKA | 12-bit D/A Converter
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Table 3.2 BRI (24, #34)
e A %L
Address ICLK = PCLK ICLK > PCLK™
Cycle
Peripherals From To Read Write Read Write Unit HXIhEE
TFU 0x4002_1000 0x4002_1FFF 4 3 4 3 ICLK =RRBETT
ELC 0x4008_2000 0x4008_2FFF 5 4 3to5 2to4 PCLKB | B4 1EETHI2%
IWDT, WDT, CAC | 0x4008_3000 0x4008_3FFF 5 4 3to5 2to4 PCLKB | Independent
BIIERE,
Bl VAERES,
S
Accuracy
M B
MSTP 0x4008_4000 0x4008_4FFF 5 4 2to4 2to4 PCLKB | #&iR{= LE3FH]
KINT 0x4008_5000 0x4008_5FFF 4 3 1to4 1t03 PCLKB | #&5gh i IhaE
POEG 0x4008_A000 0x4008_AFFF 5 4 3to5 2to4 PCLKB | i 4t fERE
GPT
CANFD 0x400B_0000 0x400C_1FFF 5 4 2to5 2to4 PCLKB | CANFD Module
PSCU 0x400E_0000 0x400E_OFFF 5 4 2to5 2to4 PCLKB | SMERE
EHIRT
AGTn 0x400E_8000 0x400E_8FFF 7 4 4t07 2to4 PCLKB | fkEBE
Asynchronous
—RR A&
Timer n
TSN 0x400F_3000 0x400F_3FFF 5 4 2to5 2to4 PCLKB | BERL 28
ACMPHSnN 0x400F_4000 0x400F_4FFF 4 3 1t03 1t03 PCLKB | High-Speed Analog
Comparator
CRC, DOC 0x4010_8000 0x4010_9FFF 5 4 2to5 2to4 PCLKA | BIRTTHR
07, $HiE
EEBE
SCin 0x4011_8000 0x4011_8FFF 5 4 2to4 2to4 PCLKA | 817818
Interface n
SPIn 0x4011_A000 0x4011_AFFF 5 4 2to5 2to4 PCLKA | &175M&
Interface n
lICn 0x4011_F000 0x4011_FFFF 5 4 2to4 2to4 PCLKA | Inter-Integrated Circuit
n
CANFD ECC 0x4012_F200 0x4012_FFFF 5 4 2to5 2to4 PCLKA | CANFD ECC Module
SCE5 0x4016_1000 0x4016_1FFF 6 4 3t06 2to4 PCLKA | Z&ZE%F
Engine
GPTn, GPT_OPS | 0x4016_9000 0x4016_9FFF 8 5 5t08 3to5 PCLKA |i@8H PW_MEE?%%n,
(core clock = AR IRIE 528
PCLKD)
GPTn, GPT_OPS | 0x4016_9000 0x4016_9FFF 10 7 7t010 5t07 PCLKA | BRAPWMERTEEN,
(core clock = i AR TIRIT 238
GPTCLK)
GPT (GTCKCR) 0x4016_9B00 0x4016_9B00 5 4 2to4 2to4 PCLKA | GPTEY iz
Register
PDG 0x4016_A000 0x4016_AFFF 4 3 1t03 1t03 PCLKA QEWEEM}@E
ADC 0x4017_0000 0x4017_OFFF 5 4 2to5 2to4 PCLKA | 12-bit A/D Converter
ADC 0x4017_1000 0x4017_1FFF 4 3 1t03 1t03 PCLKA | 12-bit A/D Converter
DAC12n 0x4017_2000 0x4017_2FFF 5 4 2to4 2to4 PCLKA | 12-bit D/A Converter
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Appendix 3. I/O Registers

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

Peripherals From To Read Write Read Write Unit Related function

FLAD, FACI 0x407F_C000 0x407F_EFFF 5 4 2to5 2to4 FCLK | Data Flash, Flash
Application Command
Interface

Note 1. If the number of PCLK or FCLK cycles is non-integer (for example 1.5), the minimum value is without the decimal point, and the
maximum value is rounded up to the decimal point. For example, 1.5t0 2. 5is 1 to 3.
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Table 3.2 FIRIERR (314, #34)
hia) E A %X
Address ICLK = FCLK ICLK > FCLK™
Cycle
Peripherals From To Read Write Read Write Unit HXIhEE
FLAD, FACI 0x407F_C000 0x407F_EFFF 5 4 2t05 2t04 FCLK | %3BIN%E. W%
MNA®mS
Interface

E1INRPCLKEFCLKA B D AEEEL (FlN1.5) , WSR/NMEFRH/ MR, RAEESAENE/NR. 30, 1582, 52173,
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Appendix 4. Peripheral Variant

Appendix 4.

Peripheral Variant

Table 4.1 shows the correspondence between the module neme used in this manual and the Peripheral Variant.

Table 4.1 Module name vs Peripheral Variant

RAG6T2 Datasheet

fRAIMR TR

Appendix 4.

IMKZE AR

RANV BT XFMAPFERIRIRE TS PeripheralVariant Z [BIBIXT R X Ro

Table 4.1 BERBMEIMET &

Module name Peripheral Variant
ELC ELC_B

AGTW AGTW_B

scl SCI B

Ic IIC_B

CANFD CANFD_B

SPI SPI_ B

SCE5 SCE5_B

ADC ADC_B

DOC DOC_B
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HRER MR 1k
ELC ELC_B

AGTW AGTW_B

sCl SCI_B

lIC IIC_B

CANFD CANFD_B

SPI SPI_B

SCE5 SCE5_B

ADC ADC_B

DOC DOC B
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Appendix 5. Related Documents

Appendix 5.

Related Documents
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MRS R X

Appendix 5.

AR

Component

Document Type

Description

Component

XA

Description

Microcontrollers

Data sheet

Features, overview, and electrical characteristics of the MCU

User’s Manual: Hardware

MCU specifications such as pin assignments, memory maps,
peripheral functions, electrical characteristics, timing diagrams, and
operation descriptions

Application Notes

Technical notes, board design guidelines, and software migration
information

Technical Update (TU)

Preliminary reports on product specifications such as restriction and
errata

Software

User’s Manual: Software

Command set, API reference and programming information

Application Notes

Project files, guidelines for software programming, and application
examples to develop embedded software applications

Tools & Kits, Solutions

User’s Manual: Development Tools

Quick Start Guide

User’s manuals and quick start guides for developing embedded
software applications with Software Packages, Development Kits,
Starter Kits, Promotion Kits, Product Examples, and Application
Examples

Application Notes

Project files, guidelines for software programming, and application
examples to develop embedded software applications

Microcontrollers

HER

MCUBYHFIE. BERFIBS4FE

User’s Manual: Hardware

MCURLSE, BIINSIIDES. FHER0RET. SMRINEE. BAHFIE. B
FFEMIREER
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PSEDNIEL:]

VAR BRARE. BERIRIZIHERMIREIBRER

RAEH(TU) RE. BRE~ RIS RE
Software User’s Manual: Software mYE. APIEZNHFEER

VARG gf_ﬁg“ﬁﬁ‘ﬁ)&ﬁﬁ’x#ﬁﬁﬁﬁ%ﬂ’ﬂlﬁEY#\ Rt wizfe M AiE
TEMEABRARE |BRFH: FXIA FERANRGE. AREN. ANEMN. REEMS. s A

BFFARBRANNRGNBREFNEFR FRANRENVEE

Examples

MA%Eid

ﬁ!if%ﬁﬁﬁ)\iﬁﬁ’ﬂ#ﬁ)ﬁ RFHTEX M. RIERIEERTINAE
EZ2N
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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.
2. 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.
3. 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.
4. 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.
5. 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.
6. 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 V. (Max.) and Vix (Min.).
7. Prohibition of access to reserved addresses

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

addresses as the correct operation of the LSI is not guaranteed.
8. 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:
WWwWw.renesas.com www.renesas.com/contact/.

Trademarks

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

© 2021 Renesas Electronics Corporation. All rights reserved.
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