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Ultra low power 48 MHz Arm® Cortex®-M23 core, up to 128-KB code flash memory, 16-KB SRAM, Capacitive Sensing Unit 2
(CTSU), 12-bit A/D Converter, Security and Safety features.

Features
m Arm Cortex-M23 Core

o Armv8-M architecture

e Maximum operating frequency: 48 MHz

o Arm Memory Protection Unit (Arm MPU) with 8 regions
e Debug and Trace: DWT, FPB, CoreSight™ MTB-M23

o CoreSight Debug Port: SW-DP

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

m Up to 56 pins for general I/O ports

® 5-V tolerance, open drain, input pull-up, switchable driving ability

m Operating Voltage
m Memory e VCC:1.6t05.5V

e Up to 128-KB code flash memory o ing T d Pack
e 4-KB data flash memory (100,000 program/erase (P/E) cycles) m Operating Temperature and Packages
e 16-KB SRAM e Ta=-40°C to +85°C

e Memory protection units
® 128-bit unique ID

m Connectivity

o Serial Communications Interface (SCI) x 4
— Asynchronous interfaces
— 8-bit clock synchronous interface
— Simple IIC
— Simple SPI
— Smart card interface
o Serial Peripheral Interface (SPI) x 1

® 12C bus interface (1IC) x 1

m Analog

® 12-bit A/D Converter (ADC12)
o Low-Power Analog Comparator (ACMPLP) x 2
e Temperature Sensor (TSN)

m Timers

o General PWM Timer 32-bit (GPT32) x 1

o General PWM Timer 16-bit (GPT16) x 6

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

m Safety

e SRAM parity error check

e Flash area protection

e ADC self-diagnosis function

® Clock Frequency Accuracy Measurement Circuit (CAC)
e Cyclic Redundancy Check (CRC) calculator
e Data Operation Circuit (DOC)

e Port Output Enable for GPT (POEG)

o Independent Watchdog Timer (IWDT)

® GPIO readback level detection

e Register write protection

e Main oscillator stop detection

o [llegal memory access detection

m Security and Encryption

e AES128/256
o True Random Number Generator (TRNG)

m System and Power Management

e Low power modes

o Switching regulator

e Realtime Clock (RTC)

e Event Link Controller (ELC)

e Data Transfer Controller (DTC)

o Key Interrupt Function (KINT)

e Power-on reset

e [ow Voltage Detection (LVD) with voltage settings

m Human Machine Interface (HMI)
e Capacitive Sensing Unit 2 (CTSU)

m Multiple Clock Sources

® Main clock oscillator (MOSC) (1 to 20 MHz)

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

e High-speed on-chip oscillator (HOCO) (24/32/48/64 MHz)
o Middle-speed on-chip oscillator (MOCO) (8 MHz)

e [ow-speed on-chip oscillator (LOCO) (32.768 kHz)

o Clock trim function for HOCO/MOCO/LOCO

— 64-pin LQFP (14 mm % 14 mm, 0.8 mm pitch)

— 64-pin LQFP (10 mm x 10 mm, 0.5 mm pitch)

— 64-pin BGA (4 mm X 4 mm, 0.4 mm pitch)

— 48-pin LQFP (7 mm x 7 mm, 0.5 mm pitch)

— 48-pin HWQFN (7 mm x 7 mm, 0.5 mm pitch)

— 36-pin LGA (4 mm x 4 mm, 0.5 mm pitch)

— 32-pin LQFP (7 mm x 7 mm, 0.8 mm pitch)

— 32-pin HWQFN (5§ mm x 5 mm, 0.5 mm pitch)

— 25-pin WLCSP (2.14 mm x 2.27 mm, 0.4 mm pitch)

® Ta=-40°C to +105°C

— 64-pin LQFP (14 mm x 14 mm, 0.8 mm pitch)

— 64-pin LQFP (10 mm x 10 mm, 0.5 mm pitch)

— 64-pin BGA (4 mm x 4 mm, 0.4 mm pitch)

— 48-pin LQFP (7 mm x 7 mm, 0.5 mm pitch)

— 48-pin HWQFN (7 mm x 7 mm, 0.5 mm pitch)

— 36-pin LGA (4 mm x 4 mm, 0.5 mm pitch)

— 32-pin LQFP (7 mm x 7 mm, 0.8 mm pitch)

— 32-pin HWQFN (5§ mm X 5 mm, 0.5 mm pitch)

— 25-pin WLCSP (2.14 mm x 2.27 mm, 0.4 mm pitch)
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RA2E1 Datasheet

1. Overview

1. Overview

The MCU integrates multiple series of software- and pin-compatible Arm®-based 32-bit cores that share a common set of
Renesas peripherals to facilitate design scalability.

The MCU in this series incorporates an energy-efficient Arm Cortex®-M23 32-bit core, that is particularly well suited for
cost-sensitive and low-power applications, with the following features:

e Up to 128-KB code flash memory

e 16-KB SRAM

e 12-bit A/D Converter (ADC12)

e Security features

1.1 Function Outline

Table 1.1 Arm core
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1. Overview

MCUER T Z 1R IBVREMETFAmMOS IR BRI 2R, XEAREZ—AHBAKN
IniEobEIR &, MedIRit Ay B4,
ERFIFHIMCURBEBERArmCortex®-M2332U A%, HF3E G MABBRIVRINGENAE, BB LUTHRE!

=R 128-KBIIREBINE
e 16-KB SRAM

e 12-bit A/D Converter (ADC12)

@L£IhkE
1.1 DIEEHRE

Table 1.1 B

Feature

Functional description

Feature

ThiEEA

Arm Cortex-M23 core

e Maximum operating frequency: up to 48 MHz
e Arm Cortex-M23 core:
— Revision: r1p0-00rel0
— Armv8-M architecture profile
— Single-cycle integer multiplier
— 19-cycle integer divider
e Arm Memory Protection Unit (Arm MPU):
— Armv8 Protected Memory System Architecture
— 8 protect regions
e SysTick timer:
— Driven by SYSTICCLK (LOCO) or ICLK

ArmCortex-M23R#%

o mATLEHNE: HiA48MHz
e Arm Cortex-M23 core:
— Revision: r1p0-00rel0
—  Armv8-MZR#E T
- BRREERAREHERER
- 1OFEHEREMERERS
o ArmAEMFRIFET (ArmMPU)
- Armv8ZRIFMIATF RN
- 8MRIPX
e SysTick timer:
— HISYSTICCLK(LOCO)ZKICLKIR T

Table 1.2 Memory

Table 1.2 Memory

Feature

Functional description

Code flash memory

Maximum 128-KB of code flash memory.

Data flash memory

4-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 parity bit.

Feature IhEEteA

REDATF R A128KBHIRIBIATF,

HIENTF AKBRYERIRINTE

Option-setting memory TS B 755 E S I EMCURIRTS.
SRAM HH I BRI _EFESRAM,

Table 1.3 System (1 of 2)

Table 1.3 R4 (10f2)

Feature

Functional description

Operating modes

Two operating modes:
e Single-chip mode
e SCIl boot mode

Resets

The MCU provides 12 resets (RES pin reset, power-on reset, independent watchdog timer reset,
watchdog timer reset, voltage monitor 0/1/2 resets, SRAM parity error reset, bus master/slave
MPU error resets, CPU stack pointer error reset, software reset).

Feature IhgEiEA
BEREL FFPIZIEER: @
o SCIFFHUET
Resets MCURRM1 28 S (RESSIMIENI. FBEN. MUENAENREN. B IAENSIEN. B

[EEMER0128 . SRAMBEBREFIREM. SETMMPURRIREML. CPUEIRIEHH HRE (L.
RHER) o

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.

BB EARM(LVD)

B ERM(LVD) BIR IS M ASIVCCE I M BER T, NERATLIBTFEFSIGERERE, LV
DIEREM = MR A EBEEFRMEE (LVDO. LVD1. LVD2) #HA%., LVDO. LVD1#ILVD2M &%
ANEIVCCE I BEBRT, LVDEFERAFENNAEFEEESMBERETRMVCCE L,

Clocks

Main clock oscillator (MOSC)

Sub-clock oscillator (SOSC)

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

Clock out support

Clocks

F B iR % 2R (MOSC)

Sub-clock oscillator (SOSC)

High-speed on-chip oscillator (HOCO)
Middle-speed on-chip oscillator (MOCO)
Low-speed on-chip oscillator (LOCO)

IWDT-dedicated on-chip oscillator
I R%ZH
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1. Overview

Table 1.3 System (2 of 2)

Feature

Functional description

RA2E1 Datasheet

1. Overview

Table 1.3 R4:(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

ThiEEA

Interrupt Controller Unit (ICU)

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

Ei%@fﬁ%*ﬁ!ﬁiﬂﬂ% FERR(CAC

B SR RAE BN S R ER (CAQ)TEHROAE AN EELER ¢ (NEEEN) PERNEIAXNENEH
B CUEEARI) BIBKP#ITIHER, HRERPREAFEEN, SNS8TMNESEN
LR B BB TEAVFER AR, FEPETER,

Key Interrupt Function (KINT)

The key interrupt function (KINT) is generated a key interrupt by detecting a valid edge on the
key interrupt input pin.

FhfTIEHIEs T ICU)

FRETEHER R (ICUIE I L EHE SHRIIRERE
R BRI ER (NVIO) A SR EIIT 128 (DTORRIR, ICURIZHIRA] # ik i,

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.

RBERRTTHEE(KINT)

IR PRI THBE (KINT) BT AL MR 52 F BTN 5 | B £ BB RI6 7= E 1R R if.

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 four Memory Protection Units (MPUs) and a CPU stack pointer monitor function
are provided.

IR BILLEE ZF A AT, SERENMOIMNEE. FLERR, EEBBREFEFERITHFIR
AR AR BRI FERE o
FEFSRERIP BFESRERIFVEIRIPFEEFFETERAHHRMEES. ERIPNFFEHRIPFFSEEPR

CRIRE,

Watchdog Timer (WDT)

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

REFEFRIFETIMPU)

MCUB DT AFERIFPEIT(MPU), FHERME—NCPUMBEIE T T ThEE,

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.

F 1BERE(WDT)

A AENS(WOT)R— M AMLERITREE, JATEITHESE TENEUMCU, EANRZEEXR
EETERIFIWDT, 1o, WOTRIRFAERrIREKRPEE T aFrsE ) EN R E .

Table 1.4 Event link

I B AEREIWDT)

MBI MERBIWOT)EE —MAMREITINES, GIEMX E#ITARSS LA L2888 T i, |
WDTHe & MCUSE £ A B] Bk P BT EE NP ETeIInEE. MTFENSRERIRINET ANHIRE
17, ALY RGRER, EERMCUENSRIEZ 2GR EE B XRS5 E B, IWDTR L&
HEAL. TiE. RIEHRNEFES T RENRIFR B E,

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

Table 1.5 Direct memory access

EFHEERIEHIER(ELC)

EventLinkController(ELC)fEA & MINERIR=ENEMHBRIENRES, BENERITEIR
®, AWRRZ BIEEEE, BRECPUTH.

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

Table 1.6 Timers (1 of 2)

RS RERER(DTO)

HURERIEH 2R (DTOBR A FER PSR BUE R E IR,

Feature

Functional description

Table 1.6  itB32%(10f2)

General PWM Timer (GPT)

The General PWM Timer (GPT) is a 32-bit timer with GPT32 x 1 channel and a 16-bit timer with
GPT16 x 6 channels. PWM waveforms can be generated by controlling the up-counter, down-
counter, or the up- and down-counter. In addition, PWM waveforms can be generated for
controlling brushless DC motors. The GPT can also be used as a general-purpose timer.

Feature

ThHEER

Port Output Enable for GPT (POEG)

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

BEAPWMZE BT 23 (GPT)

BAPWMER2S(GPT)R— M EBEGPT32x 1 @B 32 ER 2 — 1N BB
GPT16x61818, PWMIER A] LLUBIS SN+ 2488. It EReS SRt #kas k=&, hoh, AT
LU B PWMEHZ SRIZHI TR B B, GPTH R LU IEE A T 25,

Low power Asynchronous General
Purpose Timer (AGT)

The low power Asynchronous General Purpose Timer (AGT) is a 16-bit timer that can be used
for pulse output, external pulse width or period measurement, and counting external events. This
timer consists of a reload register and a down counter. The reload register and the down counter

GPT(POEG)HYii (41 i fiE e

I O 46 1 62 BE (POEG) ThAE &Y LARH @ FAPWM TE BY 28 (GPT) 4 tH 5 | B B F i 2 RS

are allocated to the same address, and can be accessed with the AGT register.

RIS ER
B8RS 28 (AGT)
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Table 1.6 Timers (2 of 2)

Feature

Functional description
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1. Overview

Table 1.6 s (2 Fm29)

Realtime Clock (RTC)

The RTC has two operation modes, normal operation mode and low-consumption clock mode. In
each of the operation mode, the RTC has two counting modes, calendar count mode and binary
count mode, that are used by switching register settings. For calendar count mode, the RTC has
a 100-year calendar from 2000 to 2099 and automatically adjusts dates for leap years. For
binary count mode, the RTC counts seconds and retains the information as a serial value. Binary
count mode can be used for calendars other than the Gregorian (Western) calendar.

Feature

ThiEEA

Table 1.7 Communication interfaces

SREYBY$R(RTC)

RTCEAMM TR, ER TERAMMEIFENIEX, E8MRERIXT, RICHERM IR
i, BFETHEERN G SRES, BdREERIREEH, N TERBITHER, RICE—1
M2000FEI2099EM100FE A, HENFREBFENAR, WF _#EIHHRN, RICRIHED
BABERRENFIE b BEXTRTAR (BR) UIMIBR.

Feature

Functional description

Table 1.7 @fliEO

Serial Communications Interface (SCI)

The Serial Communications Interface (SCI) x 4 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

e Smart card interface
The smart card interface complies with the ISO/IEC 7816-3 standard for electronic signals and
transmission protocol. SCIn (n = 0) 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

ThHEER

I2C bus interface (IIC)

The I2C bus interface (IIC) has 1 channel. The IIC module conforms with and provides a subset
of the NXP I2C (Inter-Integrated Circuit) bus interface functions.

BITREEOGA

BITERGEROCO-4BERBRSNES RTEO: @
8FEO (UARTHIR S BSOS (ACIA)

o S{IRHEFEN

e Simple IIC (master-only)

o (EEEMISPI

BeeREO

BB REONAISOIECT816-3BFESHERINNATE, SCIn(n=0)BABFIFO%E AKX LI LIEL:
MeNTEE, #FETUERR DRFRLE (MR ENIRERRE,

Serial Peripheral Interface (SPI)

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

RCEL&EONC)

RCEL&ZEOMOB/1MBE, NCRIRTFSHIRMNXPI2C (REPEMEBER) SERONENTFE

o

Table 1.8 Analog

EBRITIMRIEO(SPY)

BITHNEEOGPDIRM S S M ERMIMNEIRENESRENIEL BITERS.

Feature

Functional description

Table 1.8 Analog

12-bit A/D Converter (ADC12)

A 12-bit successive approximation A/D converter is provided. Up to 13 analog input channels are
selectable. Temperature sensor output and internal reference voltage are selectable for
conversion.

Feature

ThHEER

Temperature Sensor (TSN)

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

12-bit A/D Converter (ADC12)

RET —M2ADFOEIMREIRE, REER1IIMEMENEE, FHEFEEERSmHM
MESE B EHITIRIR,

Low-Power Analog Comparator
(ACMPLP)

The Low-Power Analog Comparator (ACMPLP) compares a reference input voltage with an
analog input voltage. Comparator channels ACMPLPO and ACMPLP1 are independent of each
other.

The comparison result of the reference input voltage and analog input voltage can be read by
software. The comparison result can also be output externally. The reference input voltage can
be selected from either an input to the CMPREF:i (i = 0, 1) pin or from the internal reference
voltage (Vref) generated internally in the MCU.

The ACMPLP response speed can be set before starting an operation. Setting high-speed mode
decreases the response delay time, but increases current consumption. Setting low-speed mode
increases the response delay time, but decreases current consumption.

BEEREER(TSN)

FEREERSBTNBEHBITCHREE, UARSHFRIREIET. FRSHHSETRERIEL
WEE, EEESHHBEZENXREELS, B BERIEHALADCI 23TRIR, HEH
AR RN A —H E R,

Table 1.9 Human machine interfaces

RIHFER AL 3223 (ACMPLP)

RIhFEIRINLL AR (ACMPLP) S E g N B E SR I N BE#ITLL IR, LIRS BIBACMPLPORIA
CMPLP1AEEIRIL, SEPABENRIMABERILLRER ] LUBT BN, RERBA]

LAY SN, SE WA BER LLKCMPREFi(i=0 1)5 IRV PIERE, Al LLMAMCUREREREY

ABZEBE(Vref) P, B LUIEHBIREZHIREACMPLPIANERE, 8B SEEN =R
RZ3EREYE], {BRIEIMEBRERE. REMERASEMMIERRE, ESEEERERE.

Feature

Functional description

Table 1.9 AHMRE

Capacitive Sensing Unit 2 (CTSU)

The Capacitive Sensing Unit 2 (CTSU) measures the electrostatic capacitance of the sensor.
Changes in the electrostatic capacitance are determined by software that enables the CTSU to
detect whether a finger is in contact with the sensor. The electrode surface of the sensor is
usually enclosed with a dielectric film so that a finger does not come into direct contact with the
electrode.

Feature

ThHEEA

BAERETT2(CTSV)

BAERET2(CTSU) ML BBHFRBEER,
BREEANTHRNAHE, ZNAECTSURBRINIFIERE SR REIER. FRBIBRE
EREANEEROE, XFEFERTSERERBR.
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1. Overview

Table 1.10 Data processing

Feature

Functional description

Cyclic Redundancy Check (CRC)
calculator

The Cyclic Redundancy Check (CRC) calculator generates CRC codes to detect errors in the
data. The bit order of CRC calculation results can be switched for LSB-first or MSB-first
communication. Additionally, various CRC-generation polynomials are available. The snoop
function allows monitoring of reads from and writes to specific addresses. This function is useful
in applications that require CRC code to be generated automatically in certain events, such as
monitoring writes to the serial transmit buffer and reads from the serial receive buffer.

Data Operation Circuit (DOC)

The Data Operation Circuit (DOC) compares, adds, and subtracts 16-bit data. When a selected
condition applies, 16-bit data is compared and an interrupt can be generated.
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Table 1.10 3B IR

Feature

ThiEEA

B TR (CROITE S

TBIFTTRIRLE (CRO) I E B MCRCAR LU MR R AYERIR, CRCITHELERBILIIF 7] LTI Hy
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1. Overview

1.2 Block Diagram

Figure 1.1 shows a block diagram of the MCU superset. Some individual devices within the group have a subset of the

RA2E1 Datasheet

1. Overview

1.2 EE

E11 2R TMCUBEREER, AANFELEREMIcERFENINEE,

features.
Memory Bus Arm Cortex-M23 System
128 KB code flash | MPU | | MPU | POR/LVD | Clocks
MOSC/SOSC
4 KB data flash
| NVIC
(H/MIL) OCO
| System timer
DTC | Test and DBG Interface | ICU | | CAC |
Register write
| KINT | protection
Timers Communication interfaces Human machine interfaces
GPT32 x 1 CcTsu
GPT16x 6 SClx4
AGT x 2 IC x 1
RTC SPI x 1
WDT/IWDT
Event link Data processing Analogs
ELC CRC ADC12 | | TSN
Security DOC ACMPLP x 2
AES + TRNG
Note:  Not available on all parts
Figure 1.1 Block diagram

1.3 Part Numbering

Figure 1.2 shows the product part number information, including memory capacity and package type. Table 1.11 shows a

list of products.

R01DS0386EJ0110 Rev.1.10
Dec 28, 2020

RENESAS

Page 6 of 112

Memory Bus Arm Cortex-M23 System
128KBIAEIRAE | VIPU | | MPU | | POR/LVD | Clocks
MOSC/SOSC
| NVIC |
| RATEHE | —
kR
DMA mIESAL
— | MFIDBGHED | | Icu | | cAC |
KINT {%ﬁ%&%ﬁ#‘ l
Timers \BifEO ANFRE
RTC -SPI x 1
SEEhEEE iR Analogs
ELC CRC ADC12 | | TSN
Security boc ACMPLP x 2
AES + TRNG
Note: FIFFRBEZBERAI A
Figure 1.1 HEE

1.3  ZfHES

EN12BRTEmBHSER, S8FRFEFEMHEEE, R1INMERTFmilR.

R01DS0386EJ0110 Rev.1.10
Dec 28, 2020

RENESAS

88601, H112M



RA2E1 Datasheet

1. Overview

R

FM

LM

FK :
BU :
FL :

FJ:
NH :
BV :
NE :

Quality ID

: LQFP 64 pins 0.5 mm pitch
LQFP 64 pins 0.8 mm pitch
BGA 64 pins 0.4 mm pitch
LQFP 48 pins 0.5 mm pitch
: LGA 36 pins 0.5 mm pitch
LQFP 32 pins 0.8 mm pitch

WLCSP 25 pins 0.4 mm pitch
HWQFN 48 pins 0.5 mm pitch

C: Industrial applications
D: Consumer applications

Operating temperature
2:-40°C to +85°C
3:-40°C to +105°C

9 : 128KB
7 : 64KB
5: 32KB

Feature set

A: Standard and security

Group name
E1: Low Power group

Core

2: Arm Cortex-M23

Flash memory

Renesas

HWQFN 32 pins 0.5 mm pitch

Code flash memory size

RA Family (Renesas Advanced)

Renesas microcontroller unit

Figure 1.2

Part numbering scheme
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R

|=n
| >
[N
|m
| =
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Figure 1.2  EMHAESHE

FM: LQFP6435|fia1BE0.5mmFK
. LQFP645|RIEIEE0.8mmBU: B
GA64AS|fIIEEE0.4mmFL: LQFP4
85| fliaE0.5mmLM: LGA363]
B1iE)8E0.5mmF): LQFP3235|filig]
EE0.8mm

NH: HWQFN32%tHRliE]BE0.5mmBV
: WLCSP25%tRiliB]BE0.4mmNE: H
WQFN48%tRilia]ZE0.5mm

REMRIA
C: T
D: HEHENA

TYERE2: -40°CE+
85°C3: -40°CE+105
°C

RIBIAEAR/N9: 128KB
7. 64KB5: 32KB

Thie
Al fREMT S

AR =
E1: fRIERA

#%i02: ArmCortex
-M23

RARTI (FRiEHRT)
N7z
Renesas microcontroller unit

Renesas
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RA2E1 Datasheet 1. Overview
Table 1.11 Product list (1 of 2)
Operating
Product part number Package code Code flash Data flash SRAM temperature
R7FA2E1A93CFM PLQP0064KB-C 128 4 16 -40 to +105°C
R7FA2E1A93CFK PLQP0064GA-A
R7FA2E1A93CFL PLQP0048KB-B
R7FA2E1A93CFJ PLQP0032GB-A
R7FA2E1A93CNH
R7FA2E1A93CBU
R7FA2E1A93CLM
R7FA2E1A93CBV
R7FA2E1A93CNE
R7FA2E1A92DFM PLQP0064KB-C -40 to +85°C
R7FA2E1A92DFK PLQP0064GA-A
R7FA2E1A92DFL PLQP0048KB-B
R7FA2E1A92DFJ PLQP0032GB-A
R7FA2E1A92DNH
R7FA2E1A92DBU
R7FA2E1A92DLM
R7FA2E1A92DBV
R7FA2E1A92DNE
R7FA2E1A73CFM PLQP0064KB-C 64 4 16 -40 to +105°C
R7FA2E1A73CFK PLQPO0064GA-A
R7FA2E1A73CFL PLQP0048KB-B
R7FA2E1A73CFJ PLQP0032GB-A
R7FA2E1A73CNH
R7FA2E1A73CBU
R7FA2E1A73CLM
R7FA2E1A73CBV
R7FA2E1A73CNE
R7FA2E1A72DFM PLQP0064KB-C -40 to +85°C
R7FA2E1A72DFK PLQP0064GA-A
R7FA2E1A72DFL PLQP0048KB-B
R7FA2E1A72DFJ PLQP0032GB-A
R7FA2E1A72DNH
R7FA2E1A72DBU
R7FA2E1A72DLM
R7FA2E1A72DBV
R7FA2E1A72DNE
R01DS0386EJ0110 Rev.1.10 RENESAS Page 8 of 112
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RA2E1 Datasheet 1. Overview
Table 1.11  F=@&¥I&(10f2)
I{ER
RS (2E=2d T KIBiATE HIRRTE SRAM
R7FA2E1A93CFM PLQP0064KB-C 128 4 16 -40 to +105°C
R7FA2E1A93CFK PLQP0064GA-A
R7FA2E1A93CFL PLQP0048KB-B
R7FA2E1A93CFJ PLQP0032GB-A
R7FA2E1A93CNH
R7FA2E1A93CBU
R7FA2E1A93CLM
R7FA2E1A93CBV
R7FA2E1A93CNE
R7FA2E1A92DFM PLQP0064KB-C -40 to +85°C
R7FA2E1A92DFK PLQP0064GA-A
R7FA2E1A92DFL PLQP0048KB-B
R7FA2E1A92DFJ PLQP0032GB-A
R7FA2E1A92DNH
R7FA2E1A92DBU
R7FA2E1A92DLM
R7FA2E1A92DBV
R7FA2E1A92DNE
R7FA2E1A73CFM PLQP0064KB-C 64 4 16 -40 to +105°C
R7FA2E1A73CFK PLQP0064GA-A
R7FA2E1A73CFL PLQP0048KB-B
R7FA2E1A73CFJ PLQP0032GB-A
R7FA2E1A73CNH
R7FA2E1A73CBU
R7FA2E1A73CLM
R7FA2E1A73CBV
R7FA2E1A73CNE
R7FA2E1A72DFM PLQP0064KB-C -40 to +85°C
R7FA2E1A72DFK PLQP0064GA-A
R7FA2E1A72DFL PLQP0048KB-B
R7FA2E1A72DFJ PLQP0032GB-A
R7FA2E1A72DNH
R7FA2E1A72DBU
R7FA2E1A72DLM
R7FA2E1A72DBV
R7FA2E1A72DNE
R01DS0386EJ0110 Rev.1.10 RENESAS HBW, #1120
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Table 1.11

Product list (2 of 2)

RA2E1 Datasheet

1. Overview

Table 1.11

ERFER Q4PH21)

Product part number

Package code

Code flash

Data flash

SRAM

Operating
temperature

=REHS

BEND

RiBR%E

HEIRTE

SRAM

I{FR

R7FA2E1A53CFL

PLQP0048KB-B

R7FA2E1A53CFJ

PLQP0032GB-A

R7FA2E1A53CNH

R7FA2E1A53CLM

R7FA2E1A53CBV

R7FA2E1A53CNE

R7FA2E1A52DFL

PLQP0048KB-B

R7FA2E1A52DFJ

PLQP0032GB-A

R7FA2E1A52DNH

R7FA2E1A52DLM

R7FA2E1A52DBV

R7FA2E1A52DNE

32

4

16

-40 to +105°C

R7FA2E1A53CFL

PLQP0048KB-B

R7FA2E1A53CFJ

PLQP0032GB-A

R7FA2E1A53CNH

R7FA2E1A53CLM

R7FA2E1A53CBV

-40 to +85°C

R7FA2E1A53CNE

R7FA2E1A52DFL

PLQP0048KB-B

R7FA2E1A52DFJ

PLQP0032GB-A

R7FA2E1A52DNH

R7FA2E1A52DLM

R7FA2E1A52DBV

R7FA2E1A52DNE

32

4

16

-40 to +105°C

-40 to +85°C
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RA2E1 Datasheet 1. Overview RA2E1 Datasheet 1. Overview
1.4  Function Comparison 14  IhEEHEER
Table 1.12  Function Comparison Table 1.12  IhEELEER
EX3 |EE3 |fE|d2(22| 3|2 |5 2222|222 | & | m EXm |EE3 |dE|d2(22| 3|2 |5 22|22 |2Z| & | @ | m
[SHS NS} [SHS NS} QO (OO | OO O O (8] [(SHSINNONS I NSNS O (8] (&) [SHSNS) [SHSNS) QO 100 [0 O (&) (8] QO | 00 | 00O (8] (8] (8]
D MM D MM e le) (w2 ™M M ™ [l (523 e e [l ™M M (e} [ xd (5] N MM N MM e 2] [l ™M M [} [ [y} N M [x el ™M M (2] ™ ™
o O O NNN [<;N-;) NN n wn o N~ n (<, N-;) NN~ 0w [-;] N~ n [N N-;) ~NNN (< N-;) NN~ n v [-;] N~ n o O ~NN~ n wn [<}} ~ n
R e B e e e I o E Et S b =C Uiyt R e e e e I U O C O Rt =t e <O <C O
W W W Www | WW | W | Www w w w WW | WW | wWwLw w w w W W W W |WW | W | Www w w w WW | WW | wWwLw w w w
N N N N NN N N N N N N N N N N N N N N N N N N N NN N NN N N N N N N N N (3] N N N N N N N N N
gl i B B o B T B O B B B I T i i B B B T T B B B B R R
NN~ NN~ NI~ N~ NI~ ~ ~ ~ N~ NI~ ~ I~ ~ ~ ~ o NN~ NN~ NI~ NI~ ~ I~ ~ ~ N~ NI~ ~N I~ NI~ ~ N~ ~
Parts number Yoy | ey e | | e | o o ¥ e | e || o o o ZHES ey | ey (oM (e e | o o ¥ |e | oo || o [ o
Pin count 64 48 36 32 25 iR 64 48 36 32 25
Package LQFP/BGA LQFP/HWQFN LGA LQFP/HWQFN WLCSP Package LQFP/BGA LQFP/HWQFN LGA LQFP/HWQFN WLCSP
Code flash memory 128 KB 64 KB 128 64 32 128 64 32 128 64 32 128 64 32 KIBAE 128 KB 64 KB 128 64 32 128 64 32 128 64 32 128 64 32
KB KB KB KB KB KB KB KB KB KB KB KB KB KB KB KB KB KB KB KB KB KB KB KB
Data flash memory 4 KB 4 KB 4 KB 4 KB 4 KB BIBNTE 4 KB 4 KB 4 KB 4 KB 4 KB
SRAM(Parity) 16 KB 16 KB 16 KB 16 KB 16 KB SRAM(Parity) 16 KB 16 KB 16 KB 16 KB 16 KB
System CPU clock 48 MHz 48 MHz 48 MHz 48 MHz 48 MHz System PRIREREI 48 MHz 48 MHz 48 MHz 48 MHz 48 MHz
Sub clock Yes Yes Yes Yes No EIENERE R Yes Yes Yes Yes No
oscillator es
ICU Yes Yes Yes Yes Yes ICU Yes Yes Yes Yes Yes
KINT 8 5 4 4 4 KINT 8 5 4 4 4
Event ELC Yes Yes Yes Yes Yes B ELC Yes Yes Yes Yes Yes
control gl
DMA DTC Yes Yes Yes Yes Yes DMA DTC Yes Yes Yes Yes Yes
Timers GPT32 1 (PWM outputs: 2) | 1 (PWM outputs: 2) | 1 (PWM outputs: 2) | 1 (PWM outputs: 2) | 1 (PWM outputs: 2) Timers GPT32 1 (PWM outputs: 2) | 1 (PWM outputs: 2) | 1 (PWM outputs: 2) | 1 (PWM outputs: 2) | 1 (PWM outputs: 2)
GPT16 6 (PWM outputs: 12) | 6 (PWM outputs: | 6 (PWM outputs: 8) | 6 (PWM outputs: 7) | 6 (PWM outputs: 9) GPT16 6 (PWM outputs: 12) | 6 (PWM outputs: | 6 (PWM outputs: 8) | 6 (PWM outputs: 7) | 6 (PWM outputs: 9)
12) 12)
AGT 2 2 2 2 2 AGT 2 2 2 2 2
RTC Yes Yes Yes Yes Yes (Clock source: RTC Yes Yes Yes Yes Yes (Clock source:
LOCO only) LOCO only)
WDT/IWDT Yes Yes Yes Yes Yes WDT/IWDT Yes Yes Yes Yes Yes
Communicat | SCI 4 4 3 3 3 Communicat | SCI 4 4 3 3 3
ion ion
1C 1 1 1 1 1 lIc 1 1 1 1 1
SPI 1 1 1 1 1 SPI 1 1 1 1 1
Analog ADC12 13 13 12 10 8 Analog ADC12 13 13 12 10 8
ACMPLP 2 2 2 2 2 ACMPLP 2 2 2 2 2
TSN Yes Yes Yes Yes Yes TSN Yes Yes Yes Yes Yes
HMI CTSU 30 (CFC:18) 20 (CFC:15) 14 (CFC:12) 11 (CFC:11) 10 (CFC : 9) HMI CTSU 30 (CFC:18) 20 (CFC:15) 14 (CFC:12) 11 (CFC:11) 10 (CFC : 9)
Data CRC Yes Yes Yes Yes Yes B IR CRC Yes Yes Yes Yes Yes
processing
DOC Yes Yes Yes Yes Yes DOC Yes Yes Yes Yes Yes
Security AES & TRNG AES & TRNG AES & TRNG AES & TRNG AES & TRNG Security AES & TRNG AES & TRNG AES & TRNG AES & TRNG AES & TRNG
RO1DS0386EJ0110 Rev.1.10 RENESAS Page 10 of 112 R01DS0386EJ0110 Rev.1.10 RENESAS 3108, #1120
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RA2E1 Datasheet

1. Overview

1.5 Pin Functions

Table 1.13 Pin functions (1 of 3)

RA2E1 Datasheet

1. Overview

1.5 S|RIThEE
Table 1.13 S1BIThEE(10f3)

Function Signal 110 Description

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

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

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

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

EXTAL Input

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

XCOUT Output

CLKOUT Output Clock output pin

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

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

CAC CACREF Input Measurement reference clock input pin

On-chip debug SWDIO 1/0 Serial wire debug data input/output pin

SWCLK Input Serial wire clock pin

Interrupt NMI Input Non-maskable interrupt request pin

IRQO to IRQ7 Input Maskable interrupt request pins

GPT GTETRGA, GTETRGB Input External trigger input pins

GTIOCnA (n=0,4109), |I/O Input capture, output compare, or PWM output pins

GTIOCnB (n=0,4t09)

GTIU Input Hall sensor input pin U

GTIV Input Hall sensor input pin V

GTIW Input Hall sensor input pin W

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

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

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

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

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

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

AGT AGTEEO, AGTEE1 Input External event input enable signals

AGTIOO0, AGTIO1 1/0 External event input and pulse output pins

AGTOO0, AGTO1 Output Pulse output pins

AGTOAO, AGTOA1 Output Output compare match A output pins

AGTOBO, AGTOB1 Output Output compare match B output pins

RTC RTCOUT Output Output pin for 1-Hz or 64-Hz clock

R01DS0386EJ0110 Rev.1.10 RENESAS Page 11 of 112
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Function Signal 110 Description
IR vCC Input BIRSIH, BEERIRLBR, BI—10.1uFRE RIS IE
EEIVSS, BEBABREIasIMKE,
VCL 110 BEATRENSERNTEREEIRFUS I HNERERIVSSIM, 1§
BAREISIMKE,
VSS Input BRI, FEDERFIRFABIROV).
Clock XTAL Output mRIRIERESAIS IR, SMERBYEME S AT LUBEEXTALS BN,
EXTAL Input
XCIN Input B phiR7 SR AV NI 51 Rl FEXCOUTHIXCINZ [ElEE—1
XCOUT Output B
CLKOUT Output B ghign L 5 | B
BRIERTUTH MD Input AT RERERINSIM, EAEMREFRANRIEREIRERE
, MBI ERESBE,
Rz RES Input EMUESHASIH. HZESEMET, MCUBANEMRS.
CAC CACREF Input MESEBTHRNG R
On-chip debug SWDIO /0 BITHAIRBIER NG L5
SWCLK Input BRITLBI RSB
Interrupt NMI Input ol Bk RTiE K5 R
IRQO to IRQ7 Input B R AR BTiE SR 5 | B
GPT GTETRGA, GTETRGB Input SMER Ak & BRI\ 5 | B
GTIOCnA (n=0,4t09), |l/O BNFER. W IREPWMEE L 5| RH
GTIOCNB (n =0, 4 to 9)
GTIU Input EREREBEHNSIHIU
GTIV Input ERE RISV
GTIW Input EREREBMNSIHIW
GTOUUP Output FATBLDCEHIEHIFIBPWMEEE (IEUAR)
GTOULO Output A FBLOCEMIZHIFIBPWMEEH (F1UF8)
GTOVUP Output FAFBLDCEBHIFHIFIAPWMEI L (IEEVAE)
GTOVLO Output FAFBLDCENIZTEIM3EPWMEEE (F1V4R)
GTOWUP Output FFBLDCEMZEHIMIEPWMIEL (IEWHR)
GTOWLO Output FAFBLDCEBHIEHIFIAPWME L (FAWHE)
AGT AGTEEO, AGTEE1 Input SMNBEHRNERES
AGTIO0, AGTIO1 110 HMER S5 S N FOBK 48 1 51 B
AGTOO0, AGTO1 Output BkoR4a 5 | B
AGTOAO0, AGTOA1 Output W LR IL AR AR 5 | R
AGTOBO, AGTOB1 Output i H AR T AR BY B 2 1B
RTC RTCOUT Output BT 1HzZ64HzBY #EV I 5 | B
R01DS0386EJ0110 Rev.1.10 RENESAS FDL, #1120
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RA2E1 Datasheet

1. Overview

Table 1.13 Pin functions (2 of 3)
Function Signal 1/0 Description
SClI SCKn (n=01t02,9) 1/0 Input/output pins for the clock (clock synchronous mode)
RXDn (n=0t02,9) Input Input pins for received data (asynchronous mode/clock synchronous
mode)
TXDn (n=0to02,9) Output Output pins for transmitted data (asynchronous mode/clock
synchronous mode)
CTSn_RTSn(n=0to 2, |l/O Input/output pins for controlling the start of transmission and
9) reception (asynchronous mode/clock synchronous mode), active-
low.
SCLn(n=0to02,9) 110 Input/output pins for the IIC clock (simple 1IC mode)
SDAn (n=0t02,9) 1/0 Input/output pins for the IIC data (simple 1IC mode)
SCKn(n=0t02,9) 1/0 Input/output pins for the clock (simple SPI mode)
MISOn (n=0to 2, 9) 110 Input/output pins for slave transmission of data (simple SPI mode)
MOSIn (n=0to 2, 9) 1/0 Input/output pins for master transmission of data (simple SPI mode)
SSn(n=0%02,9) Input Chip-select input pins (simple SPI mode), active-low
lIc SCLn (n=0) 1/0 Input/output pins for the clock
SDAnN (n =0) 1/0 Input/output pins for data
SPI RSPCKA 110 Clock input/output pin
SSLAO 1/0 Input or output pin for slave selection
SSLA1 to SSLA3 Output Output pins for slave selection
MOSIA 1/0 Input or output pins for data output from the master
MISOA 1/0 Input or output pins for data output from the slave
Analog power supply AVCCO Input Analog power supply pin for the ADC12
AVSSO Input Analog ground pin for the ADC12
VREFHO Input Analog reference voltage supply pin for the ADC12. Connect this pin
to AVCCO when not using the ADC12.
VREFLO Input Analog reference ground pin for the ADC12. Connect this pin to
AVSSO0 when not using the ADC12.
ADC12 ANOO0O to ANO10, ANO17 | Input Input pins for the analog signals to be processed by the A/D
to AN022 converter.
ADTRGO Input Input pin for the external trigger signals that start the A/D
conversion, active-low.
ACMPLP VCOUT Output Comparator output pin
CMPREF0, CMPREF1 Input Reference voltage input pins
CMPINO, CMPIN1 Input Analog voltage input pins
CTSU TS00, TS02-CFC, TS04 | Input Capacitive touch detection pins (touch pins)
to TS07, TS08-CFC to
TS16-CFC, TS17, TS18,
TS21 to TS25, TS26-CFC
to TS28-CFC, TS30-CFC
to TS34-CFC
TSCAP — Secondary power supply pin for the touch driver
KINT KRO0O to KR0O7 Input Key interrupt input pins
R01DS0386EJ0110 Rev.1.10 RENESAS Page 12 of 112
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Table 1.13 SIBIThEE (24, #34)
Function Signal /10 Description
scl SCKn (n=0t02,9) 110 ARSI (MRS ET)
RXDn (n=0to 2, 9) Input BRWHIERNEASIE (RSRANHES R
TXDn (n=0to0 2, 9) Output FHEENRLSIH (RFRANHRSER)
CTSn_RTSn(n=0t02, |l/O BRI HATERNRAEMBRNFE (RPEXNHETE
9) ®) , EEFEEXK.
SCLn(n=0t02,9) 110 NCEY PR NG 5 I (R ICR L)
SDAn (n=0to0 2, 9) 110 NICEIERIMABH I (FRICKR)
SCKn (n=0t02,9) 110 R NRESIH (BERSPHRR)
MISOn (n=0to 2, 9) 110 AT EEEiErmANEE I (FRSPHET)
MOSIn (n =0 to 2, 9) 110 BWANRHSIHATEHESRE (FRSPHRR)
SSn(n=0t02,9) Input FRBASIH (BRsPiER) , MEBFEEN
lc SCLn (n = 0) 10 B S5 N6 H 5 1Rt
SDAnN (n = 0) 110 B RPN ]
SPI RSPCKA 1/0 Bt S N B L 5 | P
SSLAO 110 MAEEZ RIS 5
SSLA1 to SSLA3 Output MAIEIF R L 5 |5
MOSIA 110 FAF M EN 58 HEHERY I N\ B 5 5 |
MISOA 110 AT ER R A S N\ S L 5 [
IRIXEB IR AVCCO Input ADC12B9E AR5 | Bl
AVSS0 Input ADC1 2Bk 5 | Bl
VREFHO0 Input ADC12RRINSEZ BIERBIRS I, FEEFAADCI2BY, ith5|MERE
FAVCCO,
VREFLO Input ADC12H9RINSZ S | ], KL 5 IRERES)
RERADCT 283 HAVSS0,
ADC12 ANO0O to ANO10, ANO17 | Input AD¥: 28 2 R0 B RIIRINIE S AV B,
to AN022
ADTRGO Input ?;?LE ENADF A SN AR R E S VRS, REBTEH
ACMPLP VCOUT Output LiReR it 51
CMPREF0, CMPREF1 Input SEBERAGIH
CMPINO, CMPIN1 Input RIKBERNGIH
CTSU TS00, TS02-CFC, TS04 | Input BAXMBRNSIH (RIR515)
to TS07, TS08-CFC to
TS16-CFC, TS17, TS18,
TS21 to TS25, TS26-CFC
to TS28-CFC, TS30-CFC
to TS34-CFC
TSCAP — RS IR ThEs BV AEBN EBIR S | D
KINT KROO to KRO7 Input tiosiaslt NG
R01DS0386EJ0110 Rev.1.10 LENESAS #1200, #1120

Dec 28, 2020



RA2E1 Datasheet

1. Overview

RA2E1 Datasheet

1. Overview

Table 1.13 Pin functions (3 of 3)
Function Signal 110 Description
1/O ports P000 to P004, P010 to 1/0 General-purpose input/output pins
P015
P100 to P113 1/0 General-purpose input/output pins
P200 Input General-purpose input pin
P201, P204 to P208, 1/0 General-purpose input/output pins
P212, P213
P214, P215 Input General-purpose input pins
P300 to P304 1/0 General-purpose input/output pins
P400 to P403, P407 to 1/0 General-purpose input/output pins
P411
P500 to P502 1/0 General-purpose input/output pins
P913 to P915 1/0 General-purpose input/output pins
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Table 1.13 SIBIThEE (397 RAI3H)
Function Signal /10 Description
1/0O ports P000 to P004, P010 to 110 General-purpose input/output pins
P015
P100 to P113 110 General-purpose input/output pins
P200 Input BRBNGIH
P201, P204 to P208, 110 General-purpose input/output pins
P212, P213
P214, P215 Input BRMANGIH
P300 to P304 110 General-purpose input/output pins
P400 to P403, P407 to 110 General-purpose input/output pins
P411
P500 to P502 110 General-purpose input/output pins
P913 to P915 110 General-purpose input/output pins
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1.6  Pin Assignments 1.6  SIHSE
Figure 1.3 and Figure 1.8 show the pin assignments from the top view. B .3MEN.8E R T INMER 5§ 7 Edo
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P500 [ 49 32 [] P300/SWCLK P500 [ 49 32 [] P300/SWCLK
P501 [] 50 31 [] P301 P501 [] 50 31 [] P301
P502 [] 51 30 [] P302 P502 [] 51 30 [] P302
P015 [ 52 29 [] P303 P015 [] 52 29 [ ] P303
P014 [| 53 28 ] P304 P014 [] 53 28 ] P304
P013 [ 54 »7 [] P200 P013 [ 54 27 ] P200
P012 [] 55 26 ] P201/MD P012 [] 55 26 ] P201/MD
AvVCCO [] 56 25 ] RES AvCCO [] 56 25 [ ] RES
AVSSO [ |57 24 [] P204 AVSSO [] 57 24 |_] P204
P0O11/VREFLO [ | 58 23 [] P205 P0O11/VREFLO [] 58 23 [] P205
P0O10/VREFHO [] 59 22 [] P206 P0O10/VREFHO [] 59 22 | ] P206
P004 [ 60 21 [ P207 P004 [ 60 21 [ ] P207
P003 [] 61 20 ] P208 P003 [] 61 20 ] P208
P002 [] 62 19 [ P913 P002 [] 62 19 [] P913
P001 [] 63 Q 18 [] P914 P001 [] 63 Q 18 [] P914
P000 [ | 64 17 [] P915 P000 [ 64 17 | ] P915
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Figure 1.3 Pin assignment for LQFP 64-pin (top view) Figure 1.3 LQFP64S| A5 RIS3EE (TRANED)
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A B C D E F G H
P108/ P300/
8 P100 P101 P102 VSS VCC P112 SWDIO | SWCLK 8
7 P015 P500 P103 P104 P113 P111 P110 P301 7
6 P014 P013 P501 P105 P106 P107 P109 P302 6
5 | AVCCO P012 P502 P207 P206 P205 P304 P303 5
4 | AVSSO POT1/ P0O04 P914 P913 P208 P201/MD P200 4
VREFLO
P0O10/ P213/
3 VREFHO P003 P0O00 P915 XTAL P411 RES P204 3
2 P002 P001 P402 P403 p212/ P410 P409 P408 2
EXTAL
P215/ P214/
1 P400 P401 VCL XCIN XCOUT VSS VCC P407 1
A B C D E F G H
Figure 1.4 Pin assignment for BGA 64-pin (top view, pad side down)
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RAZ2E1 Datasheet 1. Overview
A B C D E F G H
P108/ P300/
8 P100 P101 P102 VSS VCC P112 SWDIO | SWCLK 8
7 P015 P500 P103 P104 P113 P111 P110 P301 7
6 P014 P013 P501 P105 P106 P107 P109 P302 6
5 | AVCCO P012 P502 P207 P206 P205 P304 P303 5
4 | AVSSO P11/ P004 P914 P913 P208 P201/MD P200 4
VREFLO
P010/ P213/
3 VREEHO P003 P000 P915 XTAL P411 RES P204 3
2 P002 P001 P402 P403 P212/ P410 P409 P408 2
EXTAL
P215/ P214/
1 P400 P401 VCL XCIN XCOUT VSS VCC P407 1
A B C D E F G H
Figure 1.4 BGA64S|HIfISIfI52 8 ((WMRE, FREEAT)
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P500 [ 37 24 [ ] P300/SWCLK
P015 [ 38 23 || P301
P014 [ 39 22 || P302
P013 [ 40 21 L] P200
P012 [] 41 20 L] P201/MD
AVCCO [ 42 19 ] RES
AVSSO [ ] 43 18 ] P206
P011/VREFLO [_| 44 17 L] P207
PO10/VREFHO [| 45 16 L] P208
P002 [ 46 15 L] P913
P001 [ 47 Q 14 ] P914
P000 [ | 48 13 L] P915
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Figure 1.5 Pin assignment for LQFP/QFN 48-pin (top view)
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P013 [] 40 21 ] P200
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AVSSO [ ] 43 18 [ P206
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Figure 1.5 LQFPQFNA8SIIfYSIRI 53 EE (THARE)
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A B C D E F A B C D E F
Po15s | Pl00 | P12 | P11 | SO SO PO15s | P100 | P12 | P11 | SO EEID
PO14 | PO13 | P101 | P10 | P200 | P207 PO14 | PO13 | P101 | P10 | P200 | P207
AVCCO | PO12 | P102 | P109 | P201/MD| P208 AVCCO | PO12 | P102 | P109 | P201/MD| P208
avsso | oot 1 opros | B2 1 REs | pot3 avsso | ond 1 opros | P21 REs | pot3
V;(I)ELOI-/IO P000 | P0O1 EP)fo/L P407 | P914 V;%LOAO PO00 | POO1 ;f;/f/l_ P407 | P914
ve | PEIST | P21 vss | vec | pots veL | Pl PPN vss | vec | pots
A B C D E F A B C D E F
Figure 1.6  Pin assignment for LGA 36-pin (top view, pad side down) Figure 1.6  LGA363|MIBYSIMISE (fFME, BREHT)
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P015 [] 25 16 |_] P300/SWCLK
P014 [ ] 26 15 |_] P200
P013 [] 27 14 |_] P201/MD
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Figure 1.7 Pin assignment for LQFP/QFN 32-pin (top view)
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Figure 1.7  LQFPQFN323|HIK3IMI4E (TRIRE)
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A B C D E A B C D E
P110 P112 P102 P103 P101 P110 P112 P102 P103 P101
P300/ P300/
SWCLK P109 P100 P014 P015 SWCLK P109 P100 P014 P0O15
P108/ P108/
RES SWDIO P200 VCC VSS RES SWDIO P200 VCC VSS
PO11/ P0O10/ PO11/ P010/
P204 P201/MD VCL VREFLO | VREFHO P204 P201/MD VCL VREFLO | VREFHO
P212/ P213/ P212/ P213/
P407 EXTAL XTAL P401 P400 P407 EXTAL XTAL P401 P400
A B C D E A B C D E
Figure 1.8 Pin assignment for WLCSP 25-pin (top view, pad side down) Figure 1.8 WLCSP255|iIgY5| 143 EE (B, IZRmET)
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1.7 Pin Lists 1.7 E1LEZIES

. . ] E-3
Table 1.14 Pin list (1 of 2) Table 1.14 3IWFIE (14, #29)
Pin number Timers Communication interfaces Analogs HMI s Timers EifEO Analogs HMI
Power, iR,
I g}’::;m’ o o 5 wel  |sEly ey o o 5
£ £ (C) o = £ £ 2205 cf N ] o = =
ccl slEe| S|Es|8 3 : £ = ' oom = I3) [3) = & af| E|E2 | ElE| 5| M. £ = - .w = 1) (3] H E
ta|<ss|e<|ce|e w9 2| Debug, t o) [ - - [Z) 1] Filsa|le | (L o o = - - P [Z] )
: : g n O o = (8] o [=] (3] = < : : g o (O] oo o = (%) o a o [ '
93(82(92(28|92|2&| cac 28| < oe & (o] % @ e 7] < <o (3) £3 93|82|92(|98|92|2&| cac 28| < oed (0] % ) 2 ] < <o o £3
1 |A1 |1 |— |— |E1 |CACREF_ |[P400 |AGTIOIC |— GTIOCOA_ | — SCKO_B/ | SCLO_A — — — — IRQO_A 1 |A1 |1 |— |— |E1 |CACREF_ |P400 |AGTIO1_C |— GTIOCOA_ | — SCKO_B/ | SCLO_A — — — — IRQO_A
c A SCK1_B c A SCK1_B
2 B1 |2 — |— | D1 P401 | — GTETRGA | GTIOC9B_ | — CTSO_RTS | SDAO_A — — — — IRQ5 2 B1 [2 - | = D1 P401 | — GTETRGA | GTIOC9B_ | — CTSO_RTS | SDAO_A — — — — IRQ5
B A 0B/ B A 0B/
SS0_B/ SS0_B/
TXD1_B/ TXD1_B/
MOSI1_B/ MOSI1_B/
SDA1_B SDA1_B
3 |2 |—|— |- |— P402 | AGTIOO_E/ | — — — RxD1_B/ | — — — — TS18 IRQ4 3 |2 |— |[— |- |— P402 | AGTIOO_E/ | — — — RxD1_B/ | — — — — TS18 IRQ4
AGTIO1_D MISO1_B/ AGTIOT_D MISO1_B/
SCL1_B SCL1_B
4 |2 |— |— |- |- P403 | AGTIOO_F/ | — — — CTS1_RTS | — — — — TS17 — 4 [p2|— |— |- |- P403 | AGTIOO_F/ | — — — CTS1_RTS | — — — — TS17 —
AGTIO1_E 1_B/SS1_B AGTIOT_E 1_B/SS1_B
5 Cc1 |3 A1 [1 C2 | vCL — — — — — — — — — — — 5 c1 |3 A1 |1 C2 | vCL — — — — — — — — — — —
6 |D1 |4 [B1 |2 |[|— |xcN P215 | — — — — — — — — — — — 6 |D1 |4 [B1 |2 |— [xcN P215 | — — — — — — — — — — —
7 |E1 |5 |c1 |3 |— [xcouT P214 | — — — — — — — — — — — 7 |E1 |5 |c1 |3 |— [xcout P214 | — — — — — — — — — — —
8 |F1 |6 |D1 |4 |E3 |vVss — — — — — — — — — — — 8 |F1 |6 |[D1 |4 |E3 |vss — — — — — — — — — — —
9 E3 |7 D3 |5 C1 | XTAL P213 | — GTETRGA | GTIOCOA_ | — TXD1_A/ — — — — — IRQ2_B 9 E3 |7 D3 |5 C1 | XTAL P213 | — GTETRGA | GTIOCOA_ | — TXD1_A/ — — — — — IRQ2_B
D D MOSI1_A/ D D MOSI1_A/
SDAT_A SDA1_A
10 [E2 |8 |D2 |6 |[B1 |EXTAL P212 | AGTEE1 GTETRGB | GTIOCOB_ | — RxD1_A | — — — — — IRQ3_B 10 |E2 [8 |D2 |6 |[B1 |EXTAL P212 | AGTEE1 GTETRGB | GTIOCOB_ | — RXD1_A/ | — — — — — IRQ3_B
D D MISO1_A/ D D MISO1_A/
SCL1_A SCL1_A
11 |61 |9 |E1 |7 |D3 |vce — — — — — — — — — — — 1 |6t |9 |E1 |7 |[D3 |vce — — — — — — — — — — —
122 |F3 |— [— |— |— P41 AGTOA1 GTOVUP_ | — — TXDO_B/ — MOSIA_B — — TS7 IRQ4_B 12 [F3 |— |— |— |— P411 | AGTOA1 GTOVUP_ | — — TXDO_B/ — MOSIA_B — — TS7 IRQ4_B
B MOSI0_B/ B MOSI0_B/
SDAO_B SDAO_B
13 (R |[—|—|— |— P410 | AGTOB1 GTOVLO_ | — — RxDO_B/ | — MISOAB | — — TS6 IRQ5_B 13 [F2 [— |- |— |— P410 | AGTOB1 GTovLo_ | — — RxDO_B/ | — MISOA B | — — TS6 IRQ5_B
B MISO0_B/ B MISO0_B/
SCLO_B SCLO_B
14 (G2 |10 |— |— |[— P409 | — GTOWUP_ | — — — — — — — TS5 IRQ6_B 14 |62 (10 |— |— |[— P409 | — GTOWUP_ | — — — — — — — TS5 IRQ6_B
B B
15 | H2 | 11 — = |— P408 | — GTOWLO_ | — — CTS1_RTS | SCLO_C — — — TS4 IRQ7_B 15 | H2 |11 - |—= | = P408 | — GTOWLO_ | — — CTS1_RTS | SCLO_C — — — TS4 IRQ7_B
B 1_DISS1_D B 1_DISS1_D
16 |H1 [12 [E2 |8 |A1 P407 | AGTIOO_C | — — RTCOUT | CTSO_RTS | SDA0_B — ADTRGO_B | — — — 16 [H1 [12 |E2 |8 |A1 P407 | AGTIOO_C | — — RTCOUT | CTSO_RTS | SDAO_B — ADTRGO_B | — — —
0_D/SS0_D 0_D/SS0_D
17 [D3 [13 |F1 |— |[— P915 | — — — — — — — — — — — 17 |D3 |13 |F1 |— |[— P915 | — — — — — — — — — — —
18 [ D4 [14 |F2 |9 |[— P914 | AGTOA1_A | GTETRGB | — — — — — — — — — 18 | D4 [14 |F2 |9 |[— P914 | AGTOA1_A | GTETRGB | — — — — — — — — —
F F
19 |E4 |15 [F3 [10 | — P913 | AGTIO1_F | GTETRGA | — — — — — — — — — 19 (E4 |15 |F3 [10 | — P913 | AGTIO1_F | GTETRGA | — — — — — — — — —
_F _F
20 |F4 |16 |Fa [11 |— P208 | AGTOBO_A | — — — — — — — — — — 20 |F4 |16 [F4 |11 | — P208 | AGTOBO_A | — — — — — — — — — —
21 |p5 |17 |F5 [12 | — P207 | — — — — — — — — — — — 21 |D5 |17 [F5 |12 | — P207 | — — — — — — — — — — —
2 |es |18 |— |— |— P206 | — GTUA |— — RXDO_D/ | — — — — — IRQO 2 |es [18 |— |— [— P206 | — GTUA |— — RxDO_D/ | — — — — — IRQO
MISO0_D/ MISO0_D/
SCLO_D SCLO_D
23 |F5 | — | — |— |— |cLKouT_A | P205 | AGTO1 GTIV_A — — TXDO_D/ | — — — — — IRQ1 23 |F5 |— | — |— |— |cLkouT_A | P205 | AGTO1 GTIV.A — — TXDOD/ | — — — — — IRQ1
MOSI0_D/ MOSI0_D/
SDA0_D/ SDA0_D/
CTS9_RTS CTS9_RTS
9_AISS9_A 9 _AISS9_A
24 |H3 | — | — |— |A2 | CACREF_ | P204 | AGTIO1_A | GTIW_A — — SCKO_D/ | scLo_B — — — TSO — 24 |H3 |— |— |— | A2 | CACREF_ |P204 [AGTIO1_A | GTIW_A — — SCKO_D/ | scLo_B — — — TS0 —
A SCK9_A A SCK9_A
25 |G3 |19 |E3 [13 A3 |RES — — — — — — — — — — — 25 |G3 |19 |E3 |13 | A3 |RES — — — — — — — — — — —
26 | G4 |20 |(E4 |14 (B2 | MD P201 | — — — — — — — — — — — 26 | G4 |20 (E4 |14 | B2 | MD P201 | — — — — — — — — — — —
27 |H4 |21 |E5 [15 |cC3 P200 | — — — — — — — — — — NMI 27 |Ha |21 |E5 |15 | C3 P200 | — — — — — — — — — — NMI
28 |65 |— |— [— |— P304 | — — — — — — — — — — — 28 |65 |— [— |— |— P304 | — — — — — — — — — — —
2 |H8 | — | — | — |— P303 | — — — — — — — — — TS2-CFC — 29 |H5 | — |[— |— | — P303 | — — — — — — — — — TS2-CFC —
30 [He [22 |[— |— |— P302 | — GTOUUP_ | GTIOC7A_ | — TXD2 A | — — — — TS8-CFC | IRQ5_A 30 |He |22 |— |— |— P302 | — GTOUUP_ | GTIOC7A_ | — TXD2 A | — — — — TS8-CFC | IRQ5_A
A A MOSI2_A/ A A MOSI2_A/
SDA2_A SDA2_A
31 |H7 |23 |[— |— |— P301 | AGTIOO_D | GTOULO_ | GTIOC7B_ | — RxD2_ A/ | — — — — TS9-CFC | IRQ6_A 31 |H7 |23 [— |— |— P301 | AGTIOO_D | GTOULO_ | GTIOC7B_ | — RxD2_A/ | — — — — TS9-CFC | IRQ6_A
A A MISO2_A/ A A MISO2_A/
SCL2_A/ SCL2_A/
CTS9_RTS CTS9_RTS
9_D/SS9_D 9_D/SS9_D
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o ) PRITON
Table 1.14  Pin list (2 of 2) Table 1.14  FW9% @tamD
Pin number Timers Communication interfaces Analogs HMI s Timers prpik:-Jm| Analogs HMI
Power, & iR, &
u e s System, | 4 = g s w s w s ﬁﬁ £ 5 g s
| o|85 c[eFps|cok | S : | 3 | ¢ | <25 cEbelun | 2 S s | 3 | f
e Slca[ER|<E|E SO 2| Deb [= = = o - = (%] [Z] AL AP e N = =w = o = = 4] [Z]
$2(52EY|S2E7 |2 8| nebue: (%} a o o [ o o =) 3} = £ $52IS2IETIE2E7 |28 (%} o o o E [} T Q o [ £
93(23(9=2|%8(|9=|= 4| cac e < e & & @ e & < < © E 93|23(|9=2|24(|9=|= &| cac e < G2 () & @ e & < < © £
32 |He |24 |F6 |16 | A4 [sweLk P300 | — GTOUUP_ | GTIOCOA_ | — — — — — — — — 32 |H8 |24 |F6 |16 | A4 [ swclk P300 | — GTOUUP_ | GTIOCOA_ | — — — - — — — —
c A c A
33 |G8 |25 |E6 |17 [B3 | Swpio P108 | — GTOULO_ | GTIoCoB_ | — CTS9_RTS | — — — — — — 33 |G8 |25 |E6 |17 [ B3 | swpio P108 | — GToULO_ | GTIOCoB_ | — CTS9_RTS | — — — — — —
c A 9_B/SS9_B c A 9_B/SS9_B
34 | G6 |26 | D4 |18 [ B4 | CLKOUT B | P09 | — GTOVUP_ | GTIOC4A_ | — SCK1_E/ | — — — — TS10-CFC | — 34 |G6 |26 D4 |18 [ B4 | CLKOUT B | P109 | — GTOVUP_ | GTIOC4A_ | — SCK1_E/ | — — — — TS10-CFC | —
A A TXD9_B/ A A TXD9_B/
MOSI9_B/ MOSI9_B/
SDA9_B SDA9_B
35 |G7 |27 | D5 [19 [As5 P110 | — GTOVLO_ | GTIoC4B_ | — CTS2RTS | — — — vcouT TS11-CFC | IRQ3_A 35 |67 |27 D5 [19 [As P110 | — GTOVLO_ | GTIoC4B_ | — CTS2_RTS | — — — vcouT TS11-CFC | IRQ3_A
A A 2.8/ A A 2.8/
SS2_B/ SS2_B/
RxD9_B/ RxD9_B/
MISO9_B/ MISO9_B/
SCL9_B SCL9_B
3 |F7 |28 |D6 [— [— P111 | AGTOAD | — GTIOC6A_ | — scK2 Bl | — — — — TS12-CFC | IRQ4_A 36 |F7 |28 |D6 [— [— P111 | AGTOAD | — GTIOCeA_ | — SCcK2 B/ | — — — — TS12-CFC | IRQ4_A
A SCK9_B A SCK9_B
37 |F8 |29 | c6 |20 [B5 P112 | AGTOBO | — GTIOCEB_ | — SCK1D/ | — — — — TSCAP — a7 |F8 |29 |ce |20 |B5 P112 | AGTOBO | — GTIOCeB_ | — SCK1.D/ | — — — — TSCAP —
A TXD2_B/ A TXD2_B/
MOSI2_B/ MOSI2_B/
SDA2_B SDA2_B
38 |E7 |— |— [— [— P13 | — — — — — — — — — TS27-CFC | — 8 |e7 |— |— |- [— P13 | — — — — — — — — — TS27-CFC | —
39 [E8 |30 |— [— [— |vece — — — — — — — — — — — 39 |E8 |30 |— [— [— |vee — — — — — — — — — — —
40 |D8 |31 |— |— |— |vss — — — — — — — — — — — 40 D8 [31 [— |— |— |vss — — — — — — — — — — —
“|re |— |— |— |— P107 | — — — — — — — — — — KRO7 4 |F6 |[— [— |— |— P107 | — — — — — — — — — — KRO7
2|6 |— |- |— |— P106 | — — — — — — SSLA3 A | — — — KRO6 42 [E6 [— [— |— |— P106 | — — — — — — SSLA3 A | — — — KRO6
43|06 |— |— |— |— P105 | — GTETRGA | GTIOC4A_ | — — — SSLA2A | — — TS34-CFC | KR0S/ 43 D6 [— [— |— |— P105 | — GTETRGA | GTIOC4A_ | — — — SSLA2 A | — — TS34-CFC | KR0S/
c B IRQ0_B c B IRQO_B
4 |o7 |32 |— |— |— P104 | — GTETRGB | GTIOC4B_ | — RXDO_C/ | — SSLATA | — — TS13-CFC | KRO4/ 44 |D7 |32 [— |— |— P104 | — GTETRGB | GTIOC4B_ | — RxDO_C/ | — SSLATA | — — TS13-CFC | KR4/
B B MISO0_C/ IRQ1_B B B MISO0_C/ IRQ1_B
SCLO_C SCLO_C
45 | c7 |33 |c3 |21 |Ds P103 | — GTOWUP_ | GTIOCBA_ | — CTSO_RTS | — SSLAO_A | ANO19"t CMPREF1 | TS14-CFC | KR03 45 |c7 [33 [c3 |21 |Ds P103 | — GTOWUP_ | GTIOCSA_ | — CTSO_RTS | — SSLAO_A | ANO19™ CMPREF1 | TS14-CFC | KRO3
A A 0_A/SSO_A A A 0_A/SSO_A
46 [c8 |34 [ca |22 |c5 P102 | AGTOO GTOWLO_ | GTIOCSB_ | — SCKOA | — RSPCKA_ | ADTRGO_A | CMPIN1 TS15-CFC | KRO2 46 |Cc8 34 |ca |22 |cs P102 | AGTOO GTOWLO_ | GTIOC5B_ | — SCKOA/ | — RSPCKA_ | ADTRGO_A | CMPIN1 TS15-CFC | KRO2
A A TXD2_D/ A JAN020"1 A A TXD2_D/ A JAN020™1
MOSI2_D/ MOSI2_D/
SDA2_D SDA2_D
47 |B8 |35 |c5 |23 |ES5 P101 | AGTEEO | GTETRGB | GTIOC8A_ | — TXDOA/ | SDAO_C [ MOSIAA | AN021™ CMPREF0 | TS16-CFC | KRO1/ 47 |B8 |35 [cC5 |23 |ES5 P101 | AGTEEO | GTETRGB | GTIOCBA_ | — TXDO_A/ | SDAOC | MOSIAA | ANo21™ CMPREF0 | TS16-CFC | KRO1/
A A MOSI0_A/ IRQT_A A A MOSI0_A/ IRQT_A
SDAO_A/ SDAO_A/
CTS1_RTS CTS1_RTS
1_AISS1_A 1_AISST_A
48 | A8 |36 |B6 |24 |Ca P100 | AGTIOO_A | GTETRGA | GTIOC8B_ | — RXDO_A/ | SCLO_D MISOA A | AND22" CMPINO | TS26-CFC | KROO/ 48 |A8 36 |B6 |24 |Ca P100 | AGTIOO_A | GTETRGA | GTIOC8B_ | — RxDO_A/ | SCLO.D | MISOA A | ANo22' CMPINO | TS26-CFC | KROO/
A A MISO0_A/ IRQ2_A A A MISO0_A/ IRQ2_A
SCLO_A/ SCLO_A/
SCK1_A SCK1_A
49 [B7 |37 |[— [— |— P500 | — GTIU_B GTIOC5A_ | — - — — — — — 49 |B7 37 |— [— |— P500 | — GTIU_B GTIOC5A_ | — — — - — — —
B B
50 [c6 |— |— [— [— P501 | — GTIV_B GTIOCSB_ | — ™1 el | — — ANO17 — — — 50 |c6 |— |— [— [— P501 | — GTIV_B GTIOCSB_ | — ™1 el | — — ANO17 — — —
B MOSI1_C/ B MOSIT_C/
SDA1_C SDA1_C
51 [cs |— |— [— [— P502 | — GTWB |— — RXD1_C/ | — — ANO18 — — — 51 |cs |— |— [— [— P502 | — GTW B |— — RD1_C/ | — — ANO18 — — —
MISO1_C/ MISOT_C/
SCL1_C SCL1_C
52 | A7 |38 | A6 |25 |E4 PO15 | — — — — — — — ANO10 — TS28-CFC | IRQ7_A 52 |A7 |38 A6 |25 |E4 P15 | — — — — — — — ANO10 — TS28-CFC | IRQ7_A
53 | A6 |39 | A5 |26 |D4 PO14 | — — — — — — — AN00Y — — — 53 | A6 |39 A5 |26 | D4 POt4 | — — — — — — — AN009 — — —
54 |B6 |40 |B5 [27 |[— PO13 | — — — — — — — AN008 — TS33-CFC | — 54 |B6 |40 |B5 [27 [ — PO13 | — — — — — — — AN008 — TS33-CFC | —
55 |B5 |41 |B4 [28 [— PO12 | — — — — — — — ANOO7 — TS32-CFC | — 55 |B5 |41 B4 [28 [ — PO12 | — — — — — — — AN0O7 — TS32-CFC | —
56 | A5 |42 | A4 [29 | — |Avcco — — — — — — — — — — — 56 | A5 |42 |A4 [29 | — |Avcco — — — — — — — — — — —
57 | A4 |43 | A3 [30 [— |Avsso — — — — — — — — — — — 57 | A4 |43 |A3 [30 [ — |Avsso — — — — — — — — — — —
58 | B4 |44 |B3 [31 [D2 |VREFLO | PO |— — — — — — — ANOOS — TS31-CFC | — 58 | B4 |44 |B3 [31 [ D2 | VREFLO POt | — — — — — — — AN00B — TS31-CFC | —
59 | A3 |45 |A2 |32 |E2 [VREFHO [PO10 |— — — — - — — ANO05 — TS30-CFC | — 59 |A3 |45 [A2 |32 |E2 [VREFHO | PO10 | — — — — — — - AN005 — TS30-CFC | —
60 |ca|— |— |— |— P04 | — — — — — — — ANO04 — Ts25 IRQ3 60 |ca |— |— [— [— P004 | — — — — — — — AN0O4 — Ts25 IRQ3
61 |B3 |— |— |— |— PO03 | — — — — — — — AN003 — TS24 — 61 |B3 |— |— [— [— P003 | — — — — — — — AN003 — TS24 —
62 |A2 |46 |— |— |— PO02 | — — — — — — — ANO02 — Ts23 IRQ2 62 |A2 |46 |— [— [— P002 | — — — — — — — AN002 — Ts23 IRQ2
63 |B2 |47 |C2 |— |— POOT | — — — — — — — ANOO1 — Ts22 IRQ7 63 |B2 |47 |c2 [— [— POOT | — — — — — — — ANOO1 — Ts22 IRQ7
64 |c3 |48 B2 |— |— PO00 | — — — — — — — AN00O — TS21 IRQ6 64 |c3 |48 B2 [— [— P000 | — — — — — — — AN00O — TS21 IRQ6
. ) ) . - . . = . 2
Note:  Several pin names have the added suffix of _A, B, C, D, _E and _F. The suffix can be ignored when assigning functionality. Note: JINEMBFRMT _A. _B. _C. _D. _EM_FRIGEZR. HHECIHEERT A LIRS /E4R,
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RAZ2E1 Datasheet 1. Overview RAZ2E1 Datasheet 1. Overview

Note 1. Unsupport in 64-pin product A4 M
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RA2E1 Datasheet 2. Electrical Characteristics

2. Electrical Characteristics

Unless otherwise specified, the electrical characteristics of the MCU are defined under the following conditions:
VCC™ = AVCCO = 1.6 t0 5.5 V, VREFHO = 1.6 V to AVCCO

VSS = AVSS0 = VREFLO =0V, Ta = Tgp,

Note 1. The typical condition is set to VCC = 3.3 V.

Figure 2.1 shows the timing conditions.

RA2E1 Datasheet 2. BEHEH

2. B
BRIESBEME, MCUNBSIHMHEUTERGHTEX:
VCC™'= AVCCO = 1.6 to 5.5 V, VREFHO = 1.6 V to AVCC0
VSS=AVSSO=VREFLO=0V, Ta=Topr

1 BB KMHIZBERVCC=33V,

ER2NBRTNEEH,

For example, P300 l O
T°

Von =VCC x 0.7, VoL = VCC x 0.3
Vih=VCC x 0.7, ViL,=VCC x 0.3
Load capacitance C = 30 pF

flan, P300 I O
;l/; C

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

Figure 2.1 Input or output timing measurement conditions

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

Each function pin used for the same function must select the same drive ability. If the I/O drive ability of each function pin
is mixed, the AC characteristics of each function are not guaranteed.

2.1 Absolute Maximum Ratings

Table 2.1 Absolute maximum ratings (1 of 2)

Figure 2.1 MARBEERNESHE

EFS DN FISERNE SR, UKMREINGIRE. B2, BHERBEREES5IMAIIREhEES] LU
RIENRSZ M.

g}ﬂ?f@@%ﬁ%ﬁ’\]@ﬁ\lﬂﬁﬁg|H£ﬂ%3ﬁiﬁ?§-$ﬁﬁﬂ’\]5@ﬁbﬁ€7]o NRZIEEEMBIOWREhEE /R, N ARIUERINEE
J A AMAF Eo

2.1 LB R KENE B
Table 2.1 BEITRATEE(10f2)

Parameter Symbol Value Unit
Power supply voltage VCC -0.5to +6.5 \Y
Input voltage 5V-tolerant ports”? Vin -0.3to +6.5 \%
P000 to PO04, P010 to PO15 | Vi -0.3to AVCCO + 0.3 \
Others Vin -0.3to VCC + 0.3 \
Reference power supply voltage VREFHO -0.3to +6.5 \%
Analog power supply voltage AVCCO -0.5to +6.5 \Y
Analog input voltage When ANOOO to ANO10 are VanN -0.3to AVCCO + 0.3 \Y
used
When ANO17 to AN022 are -0.3to VCC +0.3 \Y
used
Operating temperature™ ™3 "4 Topr -40 to +85 °C
-40 to +105
R01DS0386EJ0110 Rev.1.10 RENESAS Page 23 of 112
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Parameter Symbol Value Unit
RIREBE VCC -0.5to +6.5 \
BWNBE 5V-tolerant ports”? Vin -0.3to +6.5 \%
P000 to P004, P010 to PO15 | Vi -0.3to AVCCO + 0.3 \
Others Vin -0.3to VCC +0.3 \%
SEBRBE VREFHO -0.3to +6.5 \Y
R RE & AVCCO -0.5to +6.5 \
BmNEE fEFHANOOOZEANO10BY VaN -0.3to AVCCO + 0.3 \
fEFAANO1 7EANO22RY -0.3to VCC +0.3 \Y
TERE*2+3x4 Topr -40 to +85 °C
-40 to +105
R01DS0386EJ0110 Rev.1.10 RENESANS #2300, #1120
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RA2E1 Datasheet 2. Electrical Characteristics

Table 2.1 Absolute maximum ratings (2 of 2)

RA2E1 Datasheet 2. BEHEH

Table 2.1 BT RATEME(2012)

Parameter Symbol Value Unit

Parameter Symbol Value Unit

Storage temperature Tstg -55 to +125 °C

IERE Tstg -55 to +125 °C

Note 1. Ports P400, P401, and P407 are 5V-tolerant.
Do not input signals or an I/O pull-up power supply while the device is not powered. The current injection that results from input of
such a signal or I/O pull-up might cause malfunction and the abnormal current that passes in the device at this time might cause
degradation of internal elements.

Note 2. See section 2.2.1. Tj/Ta Definition.

Note 3. Contact Renesas Electronics sales office for information on derating operation under Ta = +85°C to +105°C.
Derating is the systematic reduction of load for improved reliability.

Note 4. The upper limit of the operating temperature is 85°C or 105°C, depending on the product.

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

To preclude any malfunctions due to noise interference, insert capacitors with high frequency
characteristics between the VCC and VSS pins, between the AVCC0 and AVSSO0 pins, and between the
VREFHO0 and VREFLO pins when VREFHO is selected as the high potential reference voltage for the
ADC12. Place capacitors of the following value as close as possible to every power supply pin and use
the shortest and heaviest possible traces:

e VCC and VSS: about 0.1 yF

e AVCCO and AVSSO0: about 0.1 yF

e VREFHO and VREFLO: about 0.1 pF

Also, connect capacitors as stabilization capacitance.
Connect the VCL pin to a VSS pin by a 4.7 yF capacitor. Each capacitor must be placed close to the pin.

Table 2.2 Recommended operating conditions

Parameter Symbol Min Typ Max Unit
Power supply voltages VCC™ "2 1.6 — 5.5 \Y,
VSS — 0 — \Y
Analog power supply voltages AVCCO™ "2 1.6 — 5.5 \Y
AVSS0 — 0 — v
VREFHO When used as ADC12 1.6 — AVCCO |V
Reference
VREFLO — 0 — \%

Note 1. Use AVCCO and VCC under the following conditions:
AVCCO0 = VCC

Note 2. When powering on the VCC and AVCCO pins, power them on at the same time or the VCC pin first and then the AVCCO pins.
When powering off the VCC and AVCCO pins, power them off at the same time or the AVCCO pin first and then the VCC pins.

2.2 DC Characteristics

2.2.1 Tj/Ta Definition

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

Parameter Symbol Typ Max Unit Test conditions
Permissible junction temperature Tj — 125 °C High-speed mode
» Middle-speed mode
105 Low-speed mode
Subosc-speed mode

Note:  Make sure that Tj = T, + Bja x total power consumption (W), where total power consumption = (VCC - Vou) x Zlpy + VoL * ZlgL +
Iccmax x VCC.

Note 1. The upper limit of operating temperature is 85°C or 105°C, depending on the product. If the part number shows the operation
temperature at 85°C, then the maximum value of Tj is 105°C, otherwise it is 125°C.

R01DS0386EJ0110 Rev.1.10 RRENESAS Page 24 of 112
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A 1.5 OP400. P40THIP407RI A5V,
BNEIGERBENEAESHIOLAIRIR, WALLXESHIOLINSHMBINTRESSEHE, LEBIIRENSTEERY
R SBINER TS Ko

A2 ME221F, TjTaE)Zo

E3BEXAETa=+85°CE+105°CTFREUSITHE R, BEHRARFEREFHENEL,
FREE R AR D AF LIRS T £ 1%,

FAFERRER ERN85°CE105°C, EEBURTF =M,

Caution: WMRBILWRATEE, TEEIMCUERKAERIF.

AT HIGRRTIEE FIRSI AT EEKRFE, HAVCCHVSSSIIZiE, AVCCOFAVSSOS|kIZia LR VREFHORN
VREFLOS| 12 iBlfIVCCHIVSSSI il 2 8l A& SsatF I e B 238

ADC12, BUTENEERRARFE LS RESIMACEBARUGEENRENELS: OVCCHVSS: LY0.1uF@®
AVCCOFNAVSSO: £50.1 uF@VREFHOFIVREFLO: £90.1uF

tesh, EEBERENRERS.
BE—1M4.7uFBEEVCLEIRNERTIVSSEIH, ST BERUNEESIHKE,

Table 2.2 HWEI(ERH

Parameter Symbol Min Typ Max Unit
BIRBE vee 2 1.6 — 55 \%
VSS — 0 — Y
RN IREBE AVCC0™1 2 1.6 — 55 Y
AVSS0 — 0 — \
VREFHO F1EADC128Y 1.6 — AVCCO |V
Reference
VREFLO — 0 — Y

FHVEUT R4 TERAVCCOFVCC:
AVCCO =VCC
72 VCCHIAVCCOS M) L EBRY, [z[EAY EERal st ERVCCHE EAVCCO,
VCCHIAVCCOEMI T AT, MWEIETERIETIFAVCCOEM TR, BIFVCCEMTE,

2.2 DC Characteristics

2.2.1 Tj/Ta Definition

Table 2.3 DC characteristics
%M. TYERE(Ta)-40E+105°CHYF= M

Parameter Symbol Typ Max Unit Mt &= 14
LR T — 125 °C High-speed mode
» Middle-speed mode
105 Low-speed mode
Subosc-speed mode

Note:  HafRTj=Ta+6jax RINFE(W), HHZINFE=(VCCVOH)xIIOH+VOL*ZIOL+
Iccmax x VCC.
1 ITERE ERR85CHE105°C, BABURT =R, MNREEHHES ERIIERENSSC, MTMRAEN105C, BMH125C,
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RA2E1 Datasheet

2. Electrical Characteristics

RA2E1 Datasheet

2. BREE

222  1/0OV, Vi
Table 2.4 /10 V||.|, V||_
Conditions: VCC = AVCC0=1.6t05.5V
Test
Parameter Symbol Min Typ Max Unit | Conditions
Schmitt trigger | IC (except for SMBus)"" ViH VCC x 0.7 — 5.8 \% —
input voltage
ViL — — VCC x 0.3
RES, NMI Vi VCC x 0.8 — —
Other peripheral input pins
excluding 1IC Vi - — VCC x 0.2
Input voltage IIC (SMBus)2 VIH 2.2 — — VCC =3.6to
(except for 55V
Schmitt trigger —
input pin) Viy 2.0 — — VCC=27to
36V
Vi — — 0.8 VCC=3.6to
55V
Vi — — 0.5 VCC=2.7to
36V
5V-tolerant ports™3 ViH VCC x 0.8 — 5.8 —
ViL — — VCC x 0.2
P000 to P004, P010 to ViH AVCCO x 0.8 — —
P015
Vi — — AVCCO % 0.2
EXTAL Vi VCC x 0.8 — —
Input ports pins except for
P000 to P004, PO10 to Vi — — VCC x 0.2
P015
Note 1. SCLO_A, SDAO_A, SDA0_B (total 3 pins)
Note 2. SCLO_A, SCL0O_B, SCL0_C, SDAO_A, SDA0_B, SCL0_D, SDAO_D (total 7 pins)
Note 3. P400, P401, P407 (total 3 pins)
223 /O lon, loL
Table 2.5 1/0 oy, loL (1 of 6)
Conditions: VCC = AVCCO0=1.61t055V
Parameter Symbol Min Typ Max | Unit | Test conditions
Permissible output Ports PO00 to P004, P010 to P015, |lon — — -4.0 mA
current (max value per | P212, P213, P400, P401, P407
pin) loL — — 8.0 mA
Other output pins”? loH — — 40 |mA
loL — — 20.0 mA
R01DS0386EJ0110 Rev.1.10 RENESAS Page 25 of 112
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2.2.2 IOV IH
Table 2.4 IOV IH
Conditions: VCC = AVCCO=1.6t05.5V
Test
Parameter Symbol Min Typ Max Unit | Conditions
FEERHE AR 3 | 1IC (except for SMBus)'! ViH VCC x 0.7 - 5.8 v —
WABE
ViL — — VCC x 0.3
RES, NMI ViH VCC % 0.8 — —
FRICIMY E A IME IS
il ViL — — VCC % 0.2
5@)\%& (HE 11C (SMBus)"2 ViH 2.2 — — VCC=3.6to
TR 2 55V
N5 EBRSM)
ViH 2.0 — — VCC=2.7to
3.6V
ViL — — 0.8 VCC =3.6to
55V
Vi — — 0.5 VCC=2.7to
36V
5V-tolerant ports”3 Viy VCC x 0.8 — 5.8 —
ViL — — VCC x 0.2
P000 to P004, P010 to ViH AVCCO % 0.8 — —
P015
Vi — — AVCCO x 0.2
EXTAL Vi VCC x 0.8 — —
BWANROSIHIBR T
P000 to P004, PO10 to ViL — — VCC x 0.2
P015
Note 1. SCLO_A, SDAO_A, SDAOQ_B (total 3 pins)
Note 2. SCLO_A, SCL0O_B, SCLO_C, SDAO_A, SDA0O_B, SCLO_D, SDAQ_D (total 7 pins)
Note 3. P400, P401, P407 (total 3 pins)
223 HKEERME
Table 2.5 IOIOH IOL(10f6)
Conditions: VCC = AVCCO0=1.6t05.5V
Parameter Symbol |Min [Typ [Max |Unit [JiX&4
AFRHBR (815 | HOPO00ZEPO04. POTOEPO15. loH — — 40 |mA
IR A(E) P212, P213, P400, P401, P407
|o|_ _— —_— 8.0 mA
HAthi 5| B loH — — -4.0 mA
loL — — 20.0 mA
R01DS0386EJ0110 Rev.1.10 LENESANS #2500, #1120
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RA2E1 Datasheet

2. Electrical Characteristics

RA2E1 Datasheet

. BREE

Table 2.5 /0 lon, loL (2 of 6)
Conditions: VCC = AVCC0=1.6t05.5V
Parameter Symbol Min Typ Max | Unit | Test conditions
Permissible output 64 pin products Total of ports ZloH (max) |— — -30 mA |AVCC0=27to55V
current (max value P00O0 to P004, —
total pins)' P0O10 to PO15 — — -8 AVCC0=18t02.7V
— — -4 AVCC0=161t01.8V
ZloL — — 50 AVCC0=27t055V
(max) — — 4 AVCCO=181027V
— — 2 AVCC0=161t01.8V
Total of ports ZloH (max) |— — -8 mA |VCC=27t055V
P212, P213
— — -2 VCC=18t027V
— — -1 VCC=16t01.8V
ZloL (max) |— — 16.0 VCC=27t055V
— — 1.2 VCC=18t02.7V
— — 0.6 VCC=16t01.8V
Total of ports ZloH (max) |— — -30 mA |VCC=27t055V
P204 to P208, —
P407 to P411, — — -4 VCC=1.61t018V
P913 to P915
2oL (max) |— — 50 VCC=27t055V
— — 4 VCC=18t02.7V
— — 2 VCC=16t01.8V
Total of ports ZloH (max) |— — -30 mA |VCC=27t055V
P100 to P113, ~
P201, — — -8 VCC=18t02.7V
P300 to P304, — — -4 VCC=16t01.8V
P500 to P502
ZloL (max) |— — 50 VCC=27t055V
— — 4 VCC=18t027V
— — 2 VCC=16t01.8V
Total of all ZloH (max) |— — -60 mA
output pin
ZloL (max) |— - 100
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Table 2.5 IOIOH IOL(20f6)
Conditions: VCC = AVCCO = 1.6 to 5.5 V
Parameter Symbol |Min |[Typ |Max |Unit |Jit&H
AFBEBER (B 645 = & POOOZEP004 ZloH (max) | — — -30 mA |AVCCO0=27t055V
KEIHZER) =2 . PO10EPO1
53RO 25 — — -8 AVCCO=181027V
— — 4 AVCCO=16101.8V
ZloL — — 50 AVCCO0=271055V
(max) — — 4 AVCCO=1.8102.7V
— — 2 AVCCO=16101.8V
P212. P213 sl — — -8 mA |VCC=27t055V
s or(ma
— — 2 VCC=1.8t027V
— — -1 VCC=1.6t01.8V
ZloL (max) | — — 16.0 VCC=271t055V
— — 1.2 VCC=1.8t027V
— — 0.6 VCC=1.6t01.8V
P204EP208. P | 3| — — -30 A |VCC=2T71t055V
A00%PA03. P4 OH (max) m °
07ZP411. P91 — — -8 VCC=18t027V
3ZEP915H
B — — -4 VCC=1.6101.8V
2loL (max) |— — 50 VCC=27t055V
— — 4 VCC=1.8t027V
— — 2 VCC=1.6t01.8V
IHOP100EP | ZloH max) |— — -30 mA |VCC=27t055V
113. P201.
— — -8 VCC=1.81t027V
P300 to P304, _ _ -4 VCC=16t01.8V
P500 to P502
ZloL (max) | — — 50 VCC=27t055V
— — 4 VCC=1.8t02.7V
— — 2 VCC=1.6t01.8V
Framdsl pa| — — -60 mA
B0 BA0 OH (max)
ZloL (max) |— — 100
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Table 2.5 /0 lon, loL (3 of 6)
Conditions: VCC = AVCCO0=1.61t05.5V
Parameter Symbol Min Typ Max | Unit | Test conditions
Permissible output 48 pin products Total of ports ZloH (max) |— — -30 mA |AVCC0=27to55V
current (max value P00O0 to P002, —
total pins)' P0O10 to PO15 — — -8 AVCC0=18t02.7V
— — -4 AVCCO0=16t01.8V
ZloL (max) |— — 50 AVCC0=27t05.5V
— — 4 AVCC0=18t02.7V
— — 2 AVCCO0=16t0 1.8V
Total of ports ZloH (max) |— — -8 mA |VCC=27t055V
P212, P213
— — -2 VCC=18t02.7V
— — -1 VCC=16t01.8V
ZloL (max) |— — 16.0 VCC=27t055V
— — 1.2 VCC=18t027V
— — 0.6 VCC=16t01.8V
Total of ports ZloH (max) |— — -30 mA |VCC=27t055V
P206 to P208, -
P407 to P409, — — -4 VCC=16t01.8V
P913 to P915
2oL (max) |— — 50 VCC=27t055V
— — 4 VCC=18t02.7V
— — 2 VCC=16t01.8V
Total of ports ZloH (max) |— — -30 mA |VCC=27t055V
P100 to P113, —
P300 to P304, — — -4 VCC=16t01.8V
P500 to P502
ZloL — — 50 VCC=27t055V
(max) — — 4 VCC=18t027V
— — 2 VCC=16t018V
Total of all ZloH (max) |— — -60 mA |—
output pin
ZloL (max) |— — 100 —
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Table 2.5 IOIOH IOL(30f6)
Conditions: VCC = AVCC0=1.6t0 5.5V
Parameter Symbol |Min |[Typ |[Max |Unit |JWif&4
AFHLHER (& A8t & POOOZEP002 ZloH (max) | — — -30 mA |AVCC0=27t055V
KEIHZER) =2 . PO10EPO1
3 AmEsE — — -8 AVCCO=18102.7V
— — -4 AVCCO=161t01.8V
ZloL (max) | — — 50 AVCC0=271055V
— — 4 AVCCO=18102.7V
— — 2 AVCCO=161t01.8V
P212. P213 | — — -8 mA |VCC=27t055V
s ort(max)
— — 2 VCC=181t027V
— — -1 VCC=16t01.8V
ZloL (max) | — — 16.0 VCC=27t055V
— — 1.2 VCC=181t027V
— — 0.6 VCC=16t01.8V
P206ZEP208 ZloH (max) |— — -30 mA VCC=27t055V
. P400. P40
1. P407ZEP4 — — -8 VCC=181t027V
09. P913EP
915 [ S % — — -4 VCC=16t01.8V
2loL (max) |— — 50 VCC=27t055V
— — 4 VCC=181t027V
— — 2 VCC=16t018V
#OP100ZEP ZloH (max) | — — -30 mA |VCC=27t055V
113. P201.
— — -8 VCC=181t027V
P300 to P304, — — -4 VCC=161t01.8V
P500 to P502
TloL — — 50 VCC=27t055V
(max) — — 4 VCC=18t027V
— — 2 VCC=16t01.8V
Fra sl ZloH (max) | — — -60 mA |—
BB S X
ZloL (max) |— — 100 —
R01DS0386EJ0110 Rev.1.10 RENESANS 2700, #1112
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Table 2.5 /0 lon, loL (4 of 6)
Conditions: VCC = AVCCO0=1.61t05.5V
Parameter Symbol Min Typ Max | Unit | Test conditions
Permissible output 36 pin products Total of ports ZloH (max) |— — -30 mA |AVCC0=27to55V
current (max value P000, P001, —
total pins)' P0O10 to PO15 — — -8 AVCC0=18t02.7V
— — -4 AVCCO0=16t01.8V
ZloL (max) |— — 50 AVCC0=27t05.5V
— — 4 AVCC0=18t02.7V
— — 2 AVCCO0=16t0 1.8V
Total of ports ZloH (max) |— — -8 mA |VCC=27t055V
P212, P213
— — -2 VCC=18t02.7V
— — -1 VCC=16t01.8V
ZloL (max) |— — 16.0 VCC=27t055V
— — 1.2 VCC=18t027V
— — 0.6 VCC=16t01.8V
Total of other ZloH (max) |— — -30 mA |VCC=40to55V
output ports
— — -20 VCC=27t04.0V
— — -12 VCC=18t02.7V
— — -6 VCC=16t01.8V
ZloL max) |— — 50 VCC=4.0to 55V
— — 20 VCC=27t04.0V
— — 8 VCC=18t02.7V
— — 4 VCC=16t018V
Total of all ZloH (max) |— — -60 mA |—
output pin
ZloL (max) |— — 100 —
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Table 2.5 IOIOH IOL(40f6)
Conditions: VCC = AVCCO0 = 1.6 to 5.5 V
Parameter Symbol |Min |[Typ |Max |Unit |Jit&H
AFHLER (& 3655 P0O00. P001 ZIoH (max) | — — -30 mA |AVCCO0=27t055V
AEIHZE) «2 . POT0EPO1
Sim O S — — -8 AVCCO0=18t027V
— — -4 AVCCO=16101.8V
ZloL (max) | — — 50 AVCC0=271055V
— — 4 AVCCO=181027V
— — 2 AVCCO=16t01.8V
;ﬁ% 2’@;21 3 ZloH (max) | — — -8 mA |VCC=27t055V
— — 2 VCC=18t027V
— — -1 VCC=1.6t01.8V
ZloL (max) | — — 16.0 VCC=27t055V
— — 1.2 VCC=181t027V
— — 0.6 VCC=1.6t01.8V
H ke i ZloH (max) | — — -30 mA |VCC=4.0t055V
a2
— — -20 VCC=27t04.0V
— — 12 VCC=1.81t027V
— — -6 VCC=1.6t01.8V
ZloL max) | — — 50 VCC=4.0t055V
— — 20 VCC=27t04.0V
— — 8 VCC=1.8t027V
— — 4 VCC=1.6t01.8V
E;’EE “é‘%& E] ZloH (max) | — — -60 mA |—
ZloL (max) | — — 100 —
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Table 2.5 /0 lon, loL (5 of 6)
Conditions: VCC = AVCCO0=1.61t05.5V
Parameter Symbol Min Typ Max Unit | Test conditions
Permissible output 32 pin products Total of ports ZloH (max) |— — -24 mA |AVCC0=27to55V
current (max value P010 to P0O15
L\ — — -6 AVCC0=18t02.7V
total pins)
— — -3 AVCCO0=16t01.8V
ZloL (max) |— — 48 AVCC0=27t05.5V
— — 3.6 AVCC0=18t02.7V
— — 1.8 AVCCO0=16t0 1.8V
Total of ports ZloH (max) |— — -8 mA |VCC=27t055V
P212, P213
— — -2 VCC=18t02.7V
— — -1 VCC=16t01.8V
ZloL (max) |— — 16.0 VCC=27t055V
— — 1.2 VCC=18t027V
— — 0.6 VCC=16t01.8V
Total of other ZloH (max) |— — -30 mA |VCC=40to55V
output ports
— — -20 VCC=27t04.0V
— — -12 VCC=18t02.7V
— — -6 VCC=16t01.8V
ZloL max) |— — 50 VCC=4.0to 55V
— — 20 VCC=27t04.0V
— — 8 VCC=18t02.7V
— — 4 VCC=16t018V
Total of all ZloH (max) |— — -54 mA |—
output pin
ZloL (max) |— — 98 —
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Table 2.5  IOIOH IOL(50f6)
Conditions: VCC = AVCC0 =1.6t0 5.5V
Parameter Symbol |Min |[Typ |Max |Unit |Jit&H
AFREBR (& 327 POT0ZEP015 ZloH (max) | — — 24 |mA |AVCCO=27t055V
KEIHIRER) =2 iR 2 E
— — -6 AVCCO=1.81027V
— — -3 AVCCO=161t01.8V
ZloL (max) | — — 48 AVCCO0=271055V
— — 36 AVCCO=1.8102.7V
— — 1.8 AVCCO=161t01.8V
%1] 2’%%;21 3 ZloH (max) | — — -8 mA |VCC=27t055V
— — 2 VCC=18t02.7V
— — -1 VCC=16t01.8V
ZloL (max) | — — 16.0 VCC=27t055V
— — 1.2 VCC=18t027V
— — 0.6 VCC=16t01.8V
Hfthigthis ZloH (max) | — — 30 |mA |VCC=4.0t055V
AS%
— — 20 VCC=27t04.0V
— — -12 VCC=18t02.7V
— — -6 VCC=16t01.8V
ZloL (max) |— — 50 VCC=4.0t055V
— — 20 VCC=27t04.0V
— — 8 VCC=18t02.7V
— — 4 VCC=16t01.8V
Eﬁ%ﬁ;@% 3l ZloH (max) | — — 54 |mA |—
ZloL (max) | — — 98 —
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Parameter Symbol Min Typ Max | Unit | Test conditions
Permissible output 25 pin products Total of ports 2loH — — -16 mA |AVCC0=27to55V
current (max value P010, PO11, (max) 4 AVCCO = 181027V
total pins)2 P014, P015 I I Bl
— — -2 AVCCO0=16t01.8V
ZloL (max) |— — 32 AVCC0=27t055V
— — 24 AVCC0=18t02.7V
— — 1.2 AVCCO0=16t0 1.8V
Total of ports ZloH (max) |— — -8 mA |VCC=27t055V
P212, P213
— — -2 VCC=18t02.7V
— — -1 VCC=16t01.8V
ZloL (max) |— — 16.0 VCC=27t055V
— — 1.2 VCC=18t027V
— — 0.6 VCC=16t01.8V
Total of other ZloH (max) |— — -30 mA |VCC=40to55V
output ports
— — -20 VCC=27t04.0V
— — -12 VCC=18t02.7V
— — -6 VCC=16t01.8V
ZloL max) |— — 50 VCC=4.0to 55V
— — 20 VCC=27t04.0V
— — 8 VCC=18t02.7V
— — 4 VCC=16t018V
Total of all ZloH (max) |— — -46 mA |—
output pin
ZloL (max) | — - 82 -

Table 2.5 IOIOH IOL(6/6)
Conditions: VCC = AVCC0 =1.6t0 5.5V
Parameter Symbol |Min |[Typ |Max |Unit |Jit&H
AFEEBER (B 2557 & PO10. PO11 loH — — 16 |mA |AVCC0=27t055V
AEIHZE) «2 . PO14. PO
15O %K (max) — — -4 AVCCO=1.81027V
— — 2 AVCCO=161t0 1.8V
ZloL (max) | — — 32 AVCC0=271055V
— — 2.4 AVCCO=181027V
— — 1.2 AVCCO=161t01.8V
%1:‘ 2’%\2;21 3 ZloH (max) | — — -8 mA |VCC=27t055V
— — 2 VCC=1.8t027V
— — -1 VCC=1.6t01.8V
ZloL (max) | — — 16.0 VCC=27t055V
— — 1.2 VCC=181t027V
— — 0.6 VCC=1.6t01.8V
Hfthigthis ZloH (max) | — — 30 |mA |VCC=4.0t055V
AS%
— — -20 VCC=27t04.0V
— — 12 VCC=1.8t027V
— — -6 VCC=1.6t01.8V
ZloL (max) |— — 50 VCC=4.0t055V
— — 20 VCC=27t04.0V
— — 8 VCC=1.8t027V
— — 4 VCC=16t01.8V
;*E @% 3l ZloH (max) | — — 46 |mA | —
ZloL (max) | — — 82 —

Note 1. Except for Ports P200, P214, and P215, which are input ports.
Note 2. Specification under conditions where the duty factor < 70%.

The output current value that has changed to the duty factor > 70% the duty ratio can be calculated with the following expression

(when changing the duty factor from 70% to n%).
Total output current of pins = (Ioy % 0.7)/(n x 0.01)
<Example> Where n = 80% and lpy = -30.0 mA

Total output current of pins = (-30.0 x 0.7)/(80 x 0.01) = -26.2 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor.

SE13OP200. P214FIP215kR45N, ENIRBARO,
2. HTEEE=70%ME 4 TR,

ERTEALTL>70% ST HRHEHERERIUAUTREARITE (HATEM70%E R AN%E) .
—2622%

x0.01) <R > EHHn=80%FIOH=-30.0mA5 | B S5 tH BB 7i=(~30.0x0.7)(80x0.01)

BRE, AWRA—ITsIMNBERT2RETHMmE K,

Caution: ARIFMCUBIRTEEM, Hitl BIREFNEIR25PHE,

Caution: To protect the reliability of the MCU, the output current values should not exceed the values in Table 2.5.
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224 I/0 Vou, VoL, and Other Characteristics
Table 2.6 110 Vou, VoL (1)
Conditions: VCC = AVCC0=4.0t0 5.5V
Parameter Symbol Min Typ |Max Unit | Test conditions
Output Ports PO0O to P004, P010 to P0O15 Vou AVCC0-0.8 |— — Y loy =-4.0 mA
voltage
g Output pins except for PO00 to P0O04 and VoH VCC-0.8 — — loy =-4.0 mA
P010 to P015™
Ports PO00 to P004, P010 to P015 VoL — — 0.8 loL=8.0 mA
Ports P212, P213, P400, P401, P407 VoL — — 0.8 loL =8.0 mA
Output pins except for PO00 to P004, P010 | VoL — — 1.2 loL =20.0 mA
to P015, P212, P213, P400, P401, and
P407"1
Note 1. Except for Ports P200, P214, and P215, which are input ports.
Table 2.7 /0 Vou, VoL (2)
Conditions: VCC = AVCC0=2.7t0 4.0V
Parameter Symbol Min Typ |Max Unit | Test conditions
Output Ports PO0O to P004, P010 to P015 VoH AVCCO0-0.8 |— — \Y loy =-4.0 mA
voltage
9 Output pins except for PO00 to PO04 and Vou VCC-0.8 — — loy =-4.0 mA
P010 to P015™"
Ports PO0O0 to P004, P010 to P015 VoL — — 0.8 loL = 8.0 mA
Output pins except for PO00 to PO04 and VoL — — 0.8 lo. =8.0 mA
P010 to PO15™
Note 1. Except for Ports P200, P214, and P215, which are input ports.
Table 2.8 110 Vou, VoL (3)
Conditions: VCC = AVCC0=1.61t02.7V
Parameter Symbol Min Typ | Max Unit | Test conditions
Output Ports PO0O to P004, P010 to P015 VoH AVCCO0-05 |— — \% loq =-1.0 mA
voltage AVCC0=18t027V
AVCC0-05 |— — loy =-0.5 mA
AVCC0=16t01.8V
Output pins except for PO00 to P004 VoH VCC-0.5 — — loy =-1.0 mA
and P010 to P015" VCC=18t027V
VCC-0.5 — — loq =-0.5mA
VCC=16t01.8V
Ports PO0O0 to P004, P010 to P015 VoL — — 04 loL=0.6 mA
AVCC0=18t027V
— — 0.4 loL=0.3mA
AVCC0=16t01.8V
Output pins except for PO00 to P004 VoL — — 0.4 loL=0.6 mA
and P010 to P015" VCC=18t027V
— — 0.4 loL=0.3mA
VCC=16t01.8V
Note 1. Except for Ports P200, P214, and P215, which are input ports.
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2.2.4  IOVOH VOLFIHE thaFH
Table 2.6 IOVOH VOL(1)
Conditions: VCC = AVCC0=4.0t0o 5.5V
Parameter Symbol Min Typ | Max Unit | iMit5& 4
e 5% EPOO0OZEP004. PO10ZEP015 VoH AVCC0-08 |— |— \% [OH=-402%
=
BRPOOOZEPOO4SMNI S H 5| BIAN VoH VCC-0.8 — |—= IOH=-4.02%
P010 to PO15™
% PO00ZEPO04. PO10ZEPO15 VoL — — |08 #OL=80%%
Ports P212, P213, P400, P401, P407 VoL — — |08 HoL=80%%
PO00~P004. PO10~P015. P212. P213 |VqoL — — |12 HOL=200E%
. P400. P401. P407LLIMNEYERIH 51«1
JE1IROAP200. P214F0P215BRSN, EAIRREAKO.
Table 2.7 IOVOH VOL(2)
Conditions: VCC = AVCCO = 2.7 to 4.0 V
Parameter Symbol Min Typ |Max Unit | W54
e #OPO00ZEPO04. PO10ZEPO15 VoH AVCC0-08 |— |— Y IOH=-4.02%
E
FRPOOOZEPOOA4FMNYI I 5| IAN VoH VCC-0.8 — |—= IOH=-4.0Z%
P010 to PO15™
#OPO00ZEPO04. PO10ZEPO15 VoL — — |08 HKOL=80E%
FRPOOOZEPOOAFMNY I 5| BIAN VoL — — |os8 HOL=80%%
P010 to PO15™
JE1IRAP200. P214F0P215BRSN, EAIRRAK .
Table 2.8 IOVOH VOL(3)
Conditions: VCC = AVCC0=1.61t02.7 V
Parameter Symbol Min Typ |Max Unit | g% 4
HHitHE #OPO00ZEPO04. PO10ZEPO15 VoH AVCCO0-05 |— |— v IOH=-1.02%
23 AVCCO=1.81027V
AVCC0-05 |[— |[— IOH=-052%
AVCCO=16t01.8V
BRPOO0ZEPO04FIPO10EPOT52Z 5h VoH VCC-0.5 — |—= IOH=-1.02%
B 5 | Bl VCC=18t027V
VCC-0.5 — |—= IOH=-052%
VCC=16t01.8V
#OPO00ZEPO04. PO10ZEPO15 VoL — — |04 HOL=06E%
AVCCO=181t027V
_ _ 0.4 HOL=032%
AVCCO=16t01.8V
ERPOO0ZEPO04FIPO10EPOT52Z 50 VoL — — |04 HOL=06%%
B 5 [ Bl VCC=18t027V
— — 0.4 HOL=032%
VCC=16t01.8V
F1IRAP200. P214F1P215BR5N, B2 .
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Table 2.9 1/0 other characteristics
Conditions: VCC =AVCC0=1.6to 55V

Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current | RES, ports P200, P214, P215 | lin | — — 1.0 MA Vihn=0V
Vin = VCC
Three-state leakage 5V-tolerant ports”? | Irsi | — — 1.0 WA Vin=0V
current (off state) Vih=58V
Other ports — — 1.0 Vih=0V
(except for P200, P214, P215, and Vi, = VCC
5V-tolerant ports)
Input pull-up resistor | All ports Ry 10 20 100 kQ Vin=0V
(except for P200, P214, P215)
Input capacitance P200 Cin — — 30 pF Vihn=0V
- - f=1MHz
Other input pins — — 15 T, = 25°C
Note 1. P400, P401, and P407 (total 3 pins)
225 Operating and Standby Current
Table 2.10 Operating and standby current (1) (1 of 2)
Conditions: VCC = AVCC0=1.6t05.5V
Test
Parameter Symbol |Typ™? |Max Unit Conditions
Supply High- Normal All peripheral clocks | ICLK = 48 MHz lec 4.80 — mA 71
current™ speed mode disabled, CoreMark -
mode™2 code executing from ICLK = 32 MHz 3.45 - 7
flash™ ICLK = 16 MHz 205 |—
ICLK = 8 MHz 1.40 —
All peripheral clocks | ICLK =48 MHz — 13.0 91
enabled, code
executing from flash"®
Sleep All peripheral clocks | ICLK = 48 MHz 1.05 — 7
mode disabled"® -
ICLK = 32 MHz 0.85 — 7
ICLK =16 MHz 0.70 —
ICLK = 8 MHz 0.60 —
All peripheral clocks | ICLK =48 MHz 415 — 9
enabled™ .
ICLK = 32 MHz 3.95 — 8
ICLK =16 MHz 2.25 —
ICLK = 8 MHz 1.35 —
Increase during BGO operation”® 2.1 — —
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RA2E1 Datasheet 2. B
Table 2.9  IOHfth4¥1iE
Conditions: VCC =AVCC0=16t0 55V
Parameter Symbol | Min Typ Max Unit it 5 14
BNRER RES, #MP200. P214. P215 [ in | — — 1.0 pA Vi, =0V
Vih = VCC
&R (kM 5V-tolerant ports”™? [lrsi | — — 1.0 HA Vin=0V
'U(u:,\ Vin =58V
Hthiw (P200. P214. P215%0 — — 1.0 Vin=0V
SV s O pRIM) Vip = VCC
S\ _LHIER A FrA O (P200. P214. P21 Ry 10 20 100 kQ Vin=0V
SBRSM)
ETPNCES P200 Cin — — 30 pF Vi =0V
A f=1MHz
b=l PNC]L — — 15 T, =25°C
JE1P400. P401. P407 (H3/1N5(HD)
225 TERFIER
Table 210  T{EFIFFNEE(1)(10f2)
Conditions: VCC = AVCCO = 1.6 to 5.5 V/
Test
Parameter Symbol | Typ™? |Max Unit Conditions
{HEaE SIRIE EEE FrE IMEESEPE2E A, ICLK = 48 MHz Icc 4.80 — mA 71
i *2 L CoreMark S MiAl
FHIT+S5 ICLK = 32 MHz 3.45 — 7
ICLK = 16 MHz 2.05 —
ICLK = 8 MHz 1.40 —
BAFAIMEEH, | ICLK = 48 MHz — 13.0 "9 11
MIATFERITHESS
BEAR PAFEIMNEETEs | ICLK = 48 MHz 105 |— 7
B 5
ICLK =32 MHz 0.85 — 7
ICLK = 16 MHz 0.70 —
ICLK = 8 MHz 0.60 —
1B FFR B JME RS ICLK =48 MHz 4.15 — 9
5
ICLK = 32 MHz 3.95 — *8
ICLK = 16 MHz 2.25 —
ICLK = 8 MHz 1.35 —
BGOIZ{TATHE iN+6 2.1 — —
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Table 2.10 Operating and standby current (1) (2 of 2)
Conditions: VCC = AVCC0=1.6t0 5.5V
Test
Parameter Symbol |Typ® |Max |Unit |Conditions
Supply Middle- Normal All peripheral clocks | ICLK = 24 MHz lcc 2.60 — mA 7
current™? speed mode disabled, CoreMark ~
mode™2 code executing from ICLK = 4 MHz 0.90 -
flash™
All peripheral clocks | ICLK =24 MHz — 8.1 8
enabled, code
executing from flash"®
Sleep All peripheral clocks | ICLK = 24 MHz 0.70 — 7
d i *5
mode | disabled ICLK = 4 MHz 055 |—
All peripheral clocks | ICLK = 24 MHz 3.05 — 8
*5
enabled ICLK = 4 MHz 090 |—
Increase during BGO operation”® 1.90 — —
Low- Normal All peripheral clocks | ICLK =2 MHz 0.30 — mA 7
speed mode disabled, CoreMark
mode™3 code executing from
flash™
All peripheral clocks | ICLK =2 MHz — 2.2 *8
enabled, code
executing from flash"®
Sleep All peripheral clocks | ICLK =2 MHz 0.13 — 7
mode disabled™
All peripheral clocks | ICLK =2 MHz 0.31 — 8
enabled™
Subosc- | Normal All peripheral clocks | ICLK = 32.768 kHz — 530 MA *8
speed mode enabled, code
mode™ executing from flash”®
Sleep All peripheral clocks | ICLK = 32.768 kHz 1.90 — 8
mode disabled"®
All peripheral clocks | ICLK = 32.768 kHz 4.90 — *8
enabled™®

Table 210  T{EFFFHLER(1)(20f2)
Conditions: VCC =AVCC0=16t0 55V
Test
Parameter Symbol | Typ™1® |Max Unit Conditions
e Middle- |E##E |FAAIMERMEMA, [ICLK=24MHz  |lcc 260 |— mA |7
i speed L CoreMark S MiA)
e T TS ICLK = 4 MHz 090 |[—
BAFFEIMEBT ICLK = 24 MHz — 8.1 *8
MIRTERITREDS5
BEAR 2 A FRE IMEET Fhs ICLK =24 MHz 0.70 — 7
= 5
ICLK =4 MHz 0.55 —
B FFT T IM& BT Fhx ICLK =24 MHz 3.05 — 8
5
ICLK =4 MHz 0.90 —
BGOZ{TAYIE IN+6 1.90 — —
Low- EFEE FRrE/MEETFhEE A, ICLK =2 MHz 0.30 — mA 7
speed = CoreMark U5 MK iA]
mode™3 FHAT5
BRFE M, ICLK =2 MHz — 2.2 *8
MIRTFRITRIGS5
BEAR 2 R JM& AT - ICLK =2 MHz 0.13 — 7
R 5
B FFTE JM& BT Fh- ICLK =2 MHz 0.31 — *8
5
Subosc- | IEEE BEFRBEIMEET, ICLK = 32.768 kHz — 530 pA *8
speed = MIRTERITREDS5
mode™
BEAR 2 A FR A IME AT $h ICLK = 32.768 kHz 1.90 — 8
= 5
B AR E IMERT $hx ICLK = 32.768 kHz 4.90 — 8
5

Note 1. Supply current is the total current flowing into VCC. Supply current values apply when internal pull-up MOSs are in the off state and

these values do not include output charge/discharge current from any of the pins.

Note 2. The clock source is HOCO.
Note 3. The clock source is MOCO.

Note 4. The clock source is the sub-clock oscillator.
Note 5. This does not include BGO operation.

Note 6. This is the increase for programming or erasure of the flash memory for data storage during program execution.

Note 7. PCLKB and PCLKD are set to divided by 64.
Note 8. PCLKB and PCLKD are the same frequency as that of ICLK.

Note 9. PCLKB are set to be divided by 2 and PCLKD is the same frequency as that of ICLK.

Note 10.VCC =3.3 V.

Note 11. The prefetch buffer is operating.
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A1EBRERERAVCCHEER, BREREER TR LIUMOSH FRARSH AXEERLIERB IR IRV R 7 BRE B,

JE2 B ERREANHOCO, A3 HIEAM

0CO,

E4 B R AR HIR SR,

A5 XA BIEBGORE,

A6 X BERFNITHRIE B FHIBFENNEFENRIETIRBRAIIE 0.
7E7.PCLKBFIPCLKDIZ & /96453 5,

7E8.PCLKBFIPCLKDBYSHIER SICLKEYSRZEAE[E] o

JF9PCLKBIRE 27257, P CLKDEYSRE SICLKBYSMZEABEo
Note 10. VCC =3.3 V.

11 FEE A X ETEIE T,
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Table 2.11 TEFFFMET(2)
Conditions: VCC = AVCCO0=1.6t0 5.5V
Parameter Symbol [Typ® |Max |Unit |Wit&H%
HEBE | IRMERF | SMNEIREBR FRESRAM (0x2000_ [T, =25°C Icc 025 [1.3 pA —
il MER~ [ FLE 0000%!I0x2000_7FFF
2 ) EBITH T,=55°C 055 |37
Ta=85°C 195 |12
Ta = 105°C 3.90 |42
HA8KBSRAM  (0x T, =25°C 025 |13
2000_4000ZI0x20
00_5FFF) FFiE T, =55°C 055 |37
Ta=85°C 170 |12
T, =105°C 355 |42
fE AR RA RS 2 RTCIR L 244 030 |— —
{5 P BB iR Z 28 AV IE B FIE T TRIRTCIRE 020 |— SOMCR.SODRV[1:0]81
HE«4 1b (RITHFEEIN3) RCR
4ROPSELA0 (EET
ERR TR BIRTCIZ1E)
095 |— SOMCR.SODRV[1:0180
Ob (IEE#EI) RCR4R
OPSELA0 (IE SRR
I FHIRTCIZE)
15 FE Bl B E3R % 28 VR ThAE BT FAR U FRYRTCIR 0.1 — SOMCR.SODRVI1:014
EE &4 11b (kIhFEE3) R
CRAROPSELAT ({&Ih
FEAY BhiE 0 T RIRTCIR
E)
090 |— SOMCR.SODRVI[1:0]4

Table 2.11 Operating and standby current (2)
Conditions: VCC = AVCCO0=161t055V
Parameter Symbol |Typ™® |Max Unit Test conditions
Supply | Software | Peripheral | All SRAMs T,=25°C lcc 0.25 1.3 HA —
current™? | Standby | modules (0x2000_0000 to -
mode2 | stop 0x2000_7FFF) areon |Ta=55°C 055 |37
T,=85°C 1.95 12
T4 =105°C 3.90 (42
Only 8KB SRAM Ta=25°C 0.25 1.3
(0x2000_4000 to -
0x2000_5FFF)ison | Ta=955°C 055 |37
T,=85°C 1.70 12
T4=105°C 3.55 |42
Increment for RTC operation with low-speed on-chip 0.30 — —
oscillator™
Increment for RTC operation in normal operation 0.20 — SOMCR.SODRV[1:0]
mode with sub-clock oscillator4 are 11b (Low power
mode 3)
RCR4.ROPSEL is 0
(RTC operation in
normal operation mode)
095 |— SOMCR.SODRV[1:0]
are 00b (normal mode)
RCR4.ROPSEL is 0
(RTC operation in
normal operation mode)
Increment for RTC operation in low-consumption 0.11 — SOMCR.SODRV[1:0]
clock mode with sub-clock oscillator™ are 11b (Low power
mode 3)
RCR4.ROPSEL is 1
(RTC operation in low-
consumption clock
mode)
090 |— SOMCR.SODRV[1:0]
are 00b (normal mode)
RCR4.ROPSEL is 1
(RTC operation in low-
consumption clock
mode)
Note 1. Supply current is the total current flowing into VCC. Supply current values apply when internal pull-up MOSs are in the off state and

these values do not include output charge/discharge current from any of the pins.

Note 2. The IWDT and LVD are not operating.
Note 3. VCC=3.3V.
Note 4. Includes the low-speed on-chip oscillator or sub-oscillation circuit current.
Table 2.12 Operating and standby current (3) (1 of 2)
Conditions: VCC = AVCC0=1.61t05.5V
Parameter Symbol Min Typ Max Unit Test conditions
Analog power During 12-bit A/D conversion (at high-speed | lavcco — — 1.44 mA —
supply current conversion)
During 12-bit A/D conversion (at low-power — — 0.78 mA —
conversion)
Waiting for 12-bit A/D conversion (all units)" — — 1.0 HA —
Reference During 12-bit A/D conversion IREFHO — — 120 HA —
power supply " - -
current Waiting for 12-bit A/D conversion — — 60 nA —
Temperature Sensor (TSN) operating current ITNS — 95 — MA —
R01DS0386EJ0110 Rev.1.10 RENESANAS Page 34 of 112
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00b (EEE#&3{) RCR4
ROPSELA1 ({RINFERT
PRI R BIRTCIZ1E)

A1 BIRERERAVCCH SR,

A2IWDTHILVDA IR,
Note 3. VCC =33 V.
A4 BEER LIRSS F RS B R,

REREERTRE LRIMOSA T X AIRSH B XEERBIER B EA 5| B & 78 B R,

Table 2.12  TYEFIFFHER(3)(10f2)
Conditions: VCC = AVCC0=1.6t0 5.5V
Parameter Symbol | Min Typ Max Unit MR
TR R R 121 ADEIRERIE] (BIRIFIRAY) laveco — — 1.44 mA —
12fIADFHRERIE] (fThERFZIRET) — — 0.78 mA —
FRF12MIADER (FIEREIT) * — — 1.0 pA —
é%%ﬁ% TE12(IAD¥Z IR HRIE) IREFHO — — 120 pA —
%751 2 ADFE IR — — 60 nA —
RELRERTSN) TIERR ITNS — 95 — MA —
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Table 2.12 TEMFFNETR(3)(202)
Conditions: VCC = AVCC0=16to 55V

Parameter Symbol Min Typ Max Unit Test conditions
Low-power Window comparator (high-speed mode) lcmpPLP — 12 — HA —

Analog .

Comparator Comparator (high-speed mode) — 6.4 — uA —

(ACMPLP) Comparator (low-speed mode) — 1.8 — A —

operating

current

Parameter Symbol | Min Typ Max Unit MR
Low-power BOLRKSE (FERER) lcmpLP — 12 — pA —
Analo

tb_t&\%g(AC Comparator (high-speed mode) — 6.4 — MA —
%E%P)‘TJ’E Comparator (low-speed mode) — 1.8 — MA —

Note 1. When the MCU is in Software Standby mode or the MSTPCRD.MSTPD16 (ADC120 module-stop bit) is in the module-stop state.

2.2.6 VCC Rise and Fall Gradient and Ripple Frequency

Table 2.13 Rise and fall gradient characteristics
Conditions: VCC = AVCC0 =010 5.5V

A1 EMCUR FREFHARHEMSTPCRD.MSTPD16 (ADC12088R(Z L) Ab FREIR(FLIERESAS,

226  VCCEAM THBEMSRINE

Table 2.13  EHINTFIEBESE
Conditions: VCC = AVCC0=0t0 5.5V

Parameter Symbol Min Typ Max Unit Test conditions

Power-on VCC | Voltage monitor O reset disabled at startup SrvVCC 0.02 — 2 ms/\V —
rising gradient

Voltage monitor 0 reset enabled at startup™ "2 —

SCI boot mode ™2 2

Parameter Symbol Min Typ Max Unit M5 14
LEvVCCEFH By A EEE MRS I SrvcC 0.02 |[— 2 msiV | —
i BT B A RE S EER0E fix1+2 —

SCIFFHLIRT*2 2

Note 1. When OFS1.LVDAS = 0.
Note 2. At boot mode, the reset from voltage monitor 0 is disabled regardless of the value of OFS1.LVDAS bit.

Table 2.14 Rising and falling gradient and ripple frequency characteristics

Conditions: VCC = AVCC0=1.6t05.5V

The ripple voltage must meet the allowable ripple frequency fycc) within the range between the VCC upper limit (5.5 V) and lower limit (1.6
V).

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

JE1.240FS1.LVDAS=08Y,
FE2ESISERT, TIEOFST.LVDASHIBIEINA, #B2RIEMEBEMITBOHITHENL
Table 214  EHTHERHEMSUEIAEFE

Conditions: VCC = AVCC0=16t05.5V
LUK EBEMPIEVCC ER(5.5V)FITR(1.6

Parameter Symbol Min Typ Max Unit Test conditions

Allowable ripple frequency frvee) — — 10 kHz Figure 2.2
Vi, (vee) = VCC x 0.2

— — 1 MHz Figure 2.2
Ve (vee) = VCC x 0.08

— — 10 MHz Figure 2.2
V¢ (vee) = VCC x 0.06

Allowable voltage change rising and dt/dvCC 1.0 — —_ ms/V When VCC change exceeds VCC + 10%
falling gradient

<«— 1/ frvee)

VCC m Vrvee)

V).
HVCCENEBIVCCE10%BY, HAUHEATFHBEZ K EAMTEBEIVCC,
Parameter Symbol Min Typ Max Unit Wit &4
PINEEAS LIS fr(VCC) — — 10 kHz Figure 2.2
V, (vee) £ 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
AFBETHEF THEEE dt/dvCC 1.0 — — ms/V HVCCEBIIVCCE10%

» <— 1/ frvee)

VCC m Vrvce)

Figure 2.2 Ripple waveform

2.3 AC Characteristics

RO1DS0386EJ0110 Rev.1.10 RENESAS Page 35 of 112
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BB

2.3.1 Frequency

Table 2.15  EEE{THEATHEITIRE
Conditions: VCC = AVCCO =1.8t0 5.5V
Parameter Symbol | Min Typ Max™ Unit
BITIER ARG (ICLK) *1%2 1.8t05.5V f 0.032768 | — 48 MHz
SMRARIRESHH (PCLKB) 1.8t055V — — 32
SMNEIRIR B 3 (PCLKD)*3 1.8t055V — — 64

Table 2.15 Operation frequency in high-speed operating mode
Conditions: VCC = AVCC0=1.8t05.5V
Parameter Symbol | Min Typ Max™ Unit
Operation System clock (ICLK)™1"2 1.8t05.5V f 0.032768 | — 48 MHz
frequency
Peripheral module clock (PCLKB) 1.8t05.5V — — 32
Peripheral module clock (PCLKD)"® 18t055V — — 64
Note 1. The lower-limit frequency of ICLK is 1 MHz while programming or erasing the flash memory. When using ICLK for programming or

Note 2.

Note 3.
Note 4.

erasing the flash memory at below 4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as
1.5 MHz cannot be set.

The frequency accuracy of ICLK must be + 1.0% during programming or erasing the flash memory. Confirm the frequency accuracy
of the clock source.

The lower-limit frequency of PCLKD is 1 MHz when the ADC12 is in use.

The maximum value of operation frequency does not include internal oscillator errors. For details on the range for guaranteed
operation, see Table 2.19.

1 A RAEHITRIZHIZFREY, ICLKAYFRRIAZEFTMHz, HERICLKIEAMHz L T AE#H1TRIZHIRIRET,
HzE3MHz, FEEIRBIFEEIAR, I901.5MHz,

A2 ENAFHITRIZHIRIRE, ICLKEVARIBEELO AN E1.0%. HIAR HIRIARIEE,

SE3ERAADCI2BY, PCLKDAY FIRSAZE A1 MHz,
FATEMENRAERNBERNIIRGSIRE, BXFRIERECENEAEE, BEENEK219%

SMEALUEE A TMHzZ. 2M

Table 2.16 ~ HEEB{TIHIE
Conditions: VCC = AVCC0=1.6t05.5V
Parameter Symbol | Min Typ Max™4 Unit
BITIE RYEHE (ICLK) *1%2 1.8t05.5V f 0.032768 | — 24 MHz
1.6t01.8V 0.032768 | — 4
SMSIE RS (PCLKB) 1.8t055V — — 24
16t01.8V — — 4
HMEIR R BT $H (PCLKD)#*3 1.8t05.5V — — 24
16018V — — 4

Table 2.16 Operation frequency in middle-speed mode
Conditions: VCC = AVCC0=1.61t05.5V
Parameter Symbol | Min Typ Max4 Unit
Operation System clock (ICLK)™1"2 1.8t05.5V f 0.032768 | — 24 MHz
frequency
16t01.8V 0.032768 | — 4
Peripheral module clock (PCLKB) 1.8t05.5V — — 24
16t01.8V — — 4
Peripheral module clock (PCLKD)"3 18t055V — — 24
16t01.8V — — 4
Note 1. The lower-limit frequency of ICLK is 1 MHz while programming or erasing the flash memory. When using ICLK for programming or

Note 2.

Note 3.
Note 4.

erasing the flash memory at below 4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as
1.5 MHz cannot be set.

The frequency accuracy of ICLK must be + 1.0% while programming or erasing the flash memory. Confirm the frequency accuracy
of the clock source.

The lower-limit frequency of PCLKD is 1 MHz when the ADC12 is in use.

The maximum value of operation frequency does not include internal oscillator errors. For details on the range for guaranteed
operation, see Table 2.19.

1A AEHITRIZHIZFREY, ICLKEYRRRIAZE A TMHz, HERICLKIEAMHz L T X AE#H1TRIZHIRIRET,
HzE3MHz, FEEIRBIFEEIIR, I901.5MHz.

A2 ENAFHITRIZHIRIRE, ICLKEVARIBEEL AN £1.0%. HIAR HIRIARIEE,

SE3ERAADCI2BY, PCLKDAY FIRSAZ A1 MHz,
FATEMENRAERNEBERNIIRGSIRE, BXRIERECENFAEE, BESNEK219%

SMEALUEE A TMHzZ. 2M

Table 2.17  {REEB{THIE
Conditions: VCC = AVCCO0 =1.6t0 5.5V
Parameter Symbol | Min Typ Max*4 Unit
BTN REBIER (ICLK) *1%2 1.6t055V f 0.032768 | — 2 MHz
IMEIEIRETF(PCLKB) 1.6t055V — — 2
SMNEIREIRETEP(PCLKD)+3 16t055V — — 2

Table 2.17 Operation frequency in low-speed mode
Conditions: VCC = AVCC0=1.61t05.5V
Parameter Symbol | Min Typ Max™ Unit
Operation System clock (ICLK) 12 1.6t055V f 0.032768 | — 2 MHz
frequency
Peripheral module clock (PCLKB) 16t055V — — 2
Peripheral module clock (PCLKD)"3 16t055V — — 2
Note 1. The lower-limit frequency of ICLK is 1 MHz while programming or erasing the flash memory.

Note 2.

Note 3.
Note 4.

The frequency accuracy of ICLK must be + 1.0% while programming or erasing the flash memory. Confirm the frequency accuracy
of the clock source.

The lower-limit frequency of PCLKD is 1 MHz when the ADC12 is in use.

The maximum value of operation frequency does not include internal oscillator errors. For details on the range for guaranteed
operation, see Table 2.19.
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Table 218  Operation frequency in Subosc-speed mode Table 2.18  SuboscEEIETN FIBEITIIZE
Conditions: VCC = AVCCO = 1.6 10 5.5 V Conditions: VCC = AVCC0 = 1.6 0 5.5 V
Parameter Symbol | Min Typ Max Unit Parameter Symbol | Min Typ Max Unit
Operation System clock (|C|_K)*1 16t055V f 27.8528 |[32.768 37.6832 kHz BT RGBT EH(ICLK)*1 1.6t055V f 27.8528 |32.768 37.6832 kHz
frequency -
Peripheral module clock (PCLKB) 161055V — — 37.6832 JMGHEERET R (PCLKB) 161055V — — 37.6832
Peripheral module clock (PCLKD)*2 16t055V — — 37.6832 SMNEIREIRETEP (PCLKD)*2 1.6t055V — — 37.6832
Note 1. Programming and erasing the flash memory is not possible. N TE REHITRIERIZRR,
Note 2. The ADC12 cannot be used. A2 REEEAADCT 2,
2.3.2  Clock Timing 232  BfhESRE
Table 219  Clock timing Table 2.19  BI$hitBd
Parameter Symbol Min Typ Max Unit Test conditions Parameter Symbol Min Typ Max Unit M5 1
EXTAL external clock input cycle time txeyc 50 — — ns Figure 2.3 EXTALZMEBBY #hi8i X\ B §ABY (6] txeyc 50 — — ns Figure 2.3
EXTAL external clock input high pulse width txH 20 — — ns EXTALIMEBES RIS Bk AR 35 txH 20 — — ns
EXTAL external clock input low pulse width tx 20 — — ns EXTALZMEBET $P5a N R Bk A 35 txL 20 — — ns
EXTAL external clock rising time txr — — 5 ns EXTALSMEBET 4 L F B8] txr — — 5 ns
EXTAL external clock falling time tys — — 5 ns EXTALSMEBBY S T P& B8] txs — — 5 ns
EXTAL external clock input wait time™! teExwT 0.3 — — s — EXTALSMER BT s8I N 5 155 B 8] 1 texwT 0.3 — — s —
EXTAL external clock input frequency fEXTAL — — 20 MHz 18<VCC<55 EXTALZMEBET $hEaI N SRR fEXTAL — — 20 MHz 1.8<VCC<55
— — 4 1.6<VCC<18 — — 4 1.6<VCC<18
Main clock oscillator oscillation frequency fMAIN 1 — 20 MHz 1.8<VCC<55 FER BRI IR HINE fMAIN 1 — 20 MHz 1.8<VCC<55
1 — 4 1.6<VCC<1.8 1 — 4 1.6<VCC<18
LOCO clock oscillation frequency floco 27.8528 |32.768 376832 |kHz — LOCOBY #hifRS7 im=e fLoco 27.8528 |32.768 37.6832 kHz —
LOCO clock oscillation stabilization time tLoco — — 100 us Figure 2.4 LOCOBY $h#fx 57 42 7 B i8] tLoco — — 100 s Figure 2.4
IWDT-dedicated clock oscillation frequency fioco 12.75 15 17.25 kHz — IWDT% BB #hiRH M E fiLoco 12.75 15 17.25 kHz —
MOCO clock oscillation frequency fmoco 6.8 8 9.2 MHz — MOCOBY $pifR HHM=E fmoco 6.8 8 9.2 MHz —
MOCO clock oscillation stabilization time tmoco — — 1 us — MOCOBY $4fk %12 E B [8] tmoco — — 1 us —
HOCO clock oscillation frequency*5 fHOCO24 23.76 24 24.24 MHz Ta =-40to 105°C HOCORY $#ifR % SMZE+5 fHOCOZ4 23.76 24 24.24 MHz Ta=-40ZF105°C1.
1.6<VCC=<55 6=VCCs55
foco32 31.68 32 32.32 Ta = -40 to 105°C fHoco32 31.68 32 32.32 Ta=-40F105°C1.
1.6<VCC=<55 6sVCCs55
focoas 47.52 48 48.48 Ta = -40 to 105°C foco4s 47.52 48 48.48 Ta=-40%105°C1.
1.6=<VCC=<55 6=VCCs55
frocOoss 63.36 64 64.64 Ta = -40 to 105°C fHocos4 63.36 64 64.64 Ta=-40F105°C1.
1.6<VCC=<55 6=VCCs55
HOCO clock oscillation stabilization time™3 "4 tHoco24 — 6.7 7.7 Hs Figure 2.5 HOCORY $##f5%H #a E B [a]+3+4 tHoco24 — 6.7 7.7 s Figure 2.5
tHocos2 tHocos2
tHocoa4s tHoco4s
tHocos4 tHocosa
Sub-clock oscillator oscillation frequency fsus — 32.768 — kHz — B hiR H 2R IR H N E fsus — 32.768 — kHz —
Sub-clock oscillation stabilization time™ tsusosc — 0.5 — s Figure 2.6 BB RS H IR E B (8] 2 tsusosc — 0.5 — S Figure 2.6

Note 1. Time until the clock can be used after the Main Clock Oscillator stop bit (MOSCCR.MOSTP) is set to 0 (operating) when the

external clock is stable.

Note 2. After changing the setting of the SOSCCR.SOSTP bit to start sub-clock oscillator operation, only start using the sub-clock oscillator

after the sub-clock oscillation stabilization wait time elapsed. Use the oscillator wait time value recommended by the oscillator

manufacturer.

A1 HSNEBR IR ERY, ERHPIRHBRE L LIMOSCCRMOSTPIRE RO (IB17)
A2 BENSOSCCRSOSTPI MR B U B e BRI thik 7 21815, XERINMIKHRESHH BT EEA AHRERARINHR SR, £RIR7HEH

IEEEEFNIRS R F R E,

&, BEhETLAfEA VAT El,

A3 XBEMOCOFIERZF T RHHOCOCRHCSTPUIRE N0 (HR%) BIRUFE. FEMOCORHHRBIIFHOCOCRHCSTPILIRENO (k5%) BY, %

Note 3. This is a characteristic when the HOCOCR.HCSTP bit is set to 0 (oscillation) in the MOCO stop state. When the HOCOCR.HCSTP s
SERFLEEE 1 Uso

bit is set to 0 (oscillation) during MOCO oscillation, this specification is shortened by 1 pys.

R01DS0386EJ0110 Rev.1.10 5370, #1120

Dec 28, 2020

Page 37 of 112 R01DS0386EJ0110 Rev.1.10

LENESAS
/{ Dec 28, 2020

RENESAS



RA2E1 Datasheet 2. Electrical Characteristics RA2E1 Datasheet 2. BEHEH

Note 4. Check OSCSF.HOCOSF to confirm whether stabilization time has elapsed. A4 EOSCSFHOCOSFUFAINR BN BIR T BT,
Note 5. Accuracy at production test. S A MR ERM,

EXTAL external clock input [ vccx05 EXTALSMERBT g N

txr txt

[ vcc x05

Figure 2.3 EXTAL external clock input timing Figure 2.3 EXTALSMEBES $hia N B FF
LOCOCR.LCSTP LOCOCR.LCSTP
tLoco tLoco
LOCO clock oscillator output w LOCOBY #hifR 7% 284 7l_\_/_\_/_
Figure 2.4 LOCO clock oscillation start timing Figure 2.4 LOCOR$hiRHF 48 BT F

HOCOCR.HCSTP \ HOCOCR.HCSTP \
0 trocox ! Y tHocox !
HOCO clock % \ / \ / HOCO clock %V \ / \ /
Note: x =24, 32,48, 64 Note: x =24, 32,48, 64
Figure 2.5 HOCO clock oscillation start timing (started by setting the HOCOCR.HCSTP bit) Figure 2.5 HOCORI$MEFFIABTF (3Bii®R EHOCOCR.HCSTPIFF44)
SOSCCR.SOSTP _X( SOSCCR.SOSTP \
tSUBCI)ISC tsuscl;sc
Sub-clock oscillator output W—\-ﬁ Z? & } \ / \ / Ell:Ngs e it W\I\J
Figure 2.6 Sub-clock oscillation start timing Figure 2.6 BB MR H FIa B
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233 Reset Timing
Table 2.20 Reset timing
Test
Parameter Symbol | Min Typ Max Unit conditions
RES pulse width At power-on tRESWP 10 — — ms Figure 2.7
Not at power-on tRESW 30 — — us Figure 2.8
Wait time after RES cancellation (at LVDO enabled™! tRESWT — 0.9 — ms Figure 2.7
power-on) -
LVDO disabled ™2 — 0.2 —
Wait time after RES cancellation (during | LVDO enabled™? tReswT2 | — 0.9 — ms Figure 2.8
powered-on state) "
LVDO disabled ™2 — 0.2 —
Wait time after internal reset LVDO enabled™? tReswTs | — 0.9 — ms Figure 2.9
cancellation (Watchdog timer reset, "
SRAM parity error reset, bus master LVDO disabled™? — 0.15 —
MPU error reset, bus slave MPU error
reset, stack pointer error reset, software
reset)
Note 1. When OFS1.LVDAS = 0.
Note 2. When OFS1.LVDAS = 1.
VCC ]
RES « ]l
< trRESWP
Internal reset « «
trRESWT
Figure 2.7 Reset input timing at power-on
tRESW
RES 7l
Internal reset \ 7[
" treswr2
Figure 2.8 Reset input timing (1)
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Table 2.20 EErtig
it 51+
Parameter Symbol | Min Typ Max Unit
RESEK H 32 B At power-on tRESWP 10 — — ms Figure 2.7
RFFH tRESW 30 — — us Figure 2.8
RESEUHEMEFAYE) (LHAY) LVDO enabled™! tRESWT — 0.9 —_ ms Figure 2.7
LVDO disabled™? — 0.2 —
RESEUHEMEFE (FVURET) LVDO enabled"" tRESWT2 | — 0.9 — ms Figure 2.8
LVDO disabled? — 0.2 —
W%B’Eﬁﬁ)l?é’)ﬁﬁ’\]%ﬁﬂﬂ‘@ (B LVDO enabled*1 tRESWT3 — 0.9 — ms Figure 2.9
ERESE I, SRAMBEHBRIEIRE
fil. SEEMN LVDO disabled"? — 0.15 —
MPUSBIREfiI. 2L&MMPUIRE L.
HIRIBHEBIRE L. WEEAD)
SE1.40FS1.LVDAS=08Y, 7F2.20
FS1.LVDAS=10Y,
VCC ’
RES « ]l
trRESWP >
A& S i « «
tRESWT
Figure 2.7 LHBEEUFEARF
tRESW
T
S—
RES 7l
RERE fiL \
trRESWT2
Figure 2.8 SNRNIEEN)
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treswiw, tRESWIR trReswiw, tRESWIR

Independent watchdog timer reset [ 5 BB AENEREN /[ ',',

Software reset G ; RHEEMN G ’
Internal reset \ AEE AL \

” ” ” 2

tRESWT3 tRESWT3
Figure 2.9 Reset input timing (2) Figure 2.9 SEURAREF(2)
2.3.4  Wakeup Time 2.3.4  MREEEY(E]
Table 221  Timing of recovery from low power modes (1) Table 2.21 MIEIhFEER RS 898181 (1)

Parameter Symbol Min |Typ Max Unit Test conditions Parameter Symbol Min | Typ Max Unit M5 14
Crystal System clock tseymMC — 2 3 ms ERE TR AGNREEN | tseymc — 2 3 ms
resonator source is main ﬁ?&f?%‘%ﬂ’\] #hiRH2E (20MHz
connected to | clock oscillator (20 i iRas ) 2
main clock MHz)"2
oscillator
External clock | System clock tsBYEX — 2.4 3.1 us THRMMRZE | RANMREEN | tsavex — 2.4 3.1 us
input to main | source is main BSMERET BhiE | BRIRSHEE (20MHZ
clock clock oscillator (20 A ) *3
oscillator MHz)"3

Recovery High- System clock source is HOCO tsSBYHO — 7.4 9.1 us Figure 2.10 N BiE ARZBIHIFRNIHOCO (HOCORY tsBYHO — 7.4 9.1 us Figure 2.10

time from speed (HOCO clock is 32 MHz)™ AR ZUI &R $hA32MHz) *4

Software mode S8

Standby

mode”’

System clock source is HOCO tsByHO — 7.3 8.9 us ARG $RRAIHOCO (HOCORY tsBYHO — 7.3 8.9 us
(HOCO clock is 48 MHz)' ¥9948MHz) +5
System clock source is HOCO tseyHO — 7.4 9.1 us AGBTHRAHOCO (HOCORY tsBYHO — 7.4 9.1 us
(HOCO clock is 64 MHz)" $R64MHZ) 4
System clock source is MOCO (8 | tsgymo — 4 5 us RABNHIFEAIMOCO (8 tssymo — 4 5 us
MHz) MHz)

Note 1. The division ratio of ICLK and PCLKx is the minimum division ratio within the allowable frequency range. The recovery time is JE1ICLKFIPCLKXEY 72 87 LL B A I SR SE R AR aR/ N it 1R B B IB] B R A BT $HRUR TE o

determined by the system clock source.

Note 2. The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 0x05. A2 T IR 7 as SRR B 7788 (MOSCWTCR)IIRE H10x05, E3 XY R 7B EFHIE

Note 3. The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 0x00. il ZF 7728 (MOSCWTCR)i& & /30x00,

Note 4. The system clock is 32 MHz. FARGE B A32MHz, ESRGERSH

Note 5. The system clock is 48 MHz. 7948MHz,

Table 2.22  Timing of recovery from low power modes (2) (1 of 2) Table 2.22  MEIhEENX R EAIBTE(2)(10f2)

Parameter Symbol Min | Typ Max Unit Test conditions Parameter Symbol |Min |Typ Max Unit Mt R4
Crystal System clock tseymc — 2 3 ms EET T AGRHRZERN | tspymc — 2 3 ms
resonator source is main E’?E;%%%E'\J ik %Hes (20MHz
connected to | clock oscillator (20 a1 ifkas ) *2
main clock MHz)"2
oscillator
External clock | System clock tSBYEX — 2.4 3.1 us ERMRHE | RARHREEN | tspvex — 24 3.1 us
input to main | source is main HSMERES Bhia | BhiRSHES (20MHz
clock clock oscillator (20 A ) *3
oscillator MHz)"3

VCC=18Vto5.5 VCC=18Vto55
\% \%
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Table 2.22 Timing of recovery from low power modes (2) (2 of 2)
Parameter Symbol Min Typ Max Unit Test conditions
System clock — 11.7 13
source is main
clock oscillator (20
MHz)"3
VCC=16V1to1.8
\%
Recovery Middle- System clock |VCC =1.8Vto5.5 |tsgyHo — 7.7 9.4 us Figure 2.10
time from speed source is \%
Software mode HOCO™
Standby
mode"!
VCC=16Vto1.8 — 15.7 17.9
\%
System clock |VCC =1.8Vt05.5 |tsgymo — 4 5 us
source is \%
MOCO (8
MHz) VCC=16V1to1.8 — 7.2 9
\%
Note 1. The division ratio of ICLK and PCLKXx is the minimum division ratio within the allowable frequency range. The recovery time is

determined by the system clock source.

Note 2.
Note 3.
Note 4.

The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 0x05.
The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 0x00.
The system clock is 24 MHz.

Table 2.23 Timing of recovery from low power modes (3)
Parameter Symbol Min Typ Max Unit Test conditions
Recovery Low-speed | Crystal System clock tsBymc — 2 3 ms Figure 2.10
time from mode resonator source is main
Software connected to | clock oscillator (2
Standby main clock MHz)"2
mode”’ oscillator
External clock | System clock tSBYEX — 14.5 16 us
input to main | source is main
clock clock oscillator (2
oscillator MHz)"3
System clock source is MOCO (2 tssymo — 12 15 us
MHz)
Note 1. The division ratio of ICLK and PCLKXx is the minimum division ratio within the allowable frequency range. The recovery time is

determined by the system clock source.

Note 2. The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 0x05.
Note 3. The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 0x00.
Table 2.24 Timing of recovery from low power modes (4)
Parameter Symbol Min Typ Max Unit Test conditions
Recovery time Subosc-speed mode | System clock source is tseysc — 0.85 1 ms Figure 2.10
from Software sub-clock oscillator
Standby mode" (32.768 kHz)
System clock source is tseyLO — 0.85 1.2 ms
LOCO (32.768 kHz)

Table 2.22  M{EZH#EEXRE HI6iE (2)(20f2)
Parameter Symbol |Min | Typ Max Unit Mt 14
AR R E E — 1.7 13
#iR%H e (20MHz
) *3
VCC=16V1to1.8
\%
MRS Middle- |RZBHE |VCC=18Vto55 |tsgyno | — 7.7 9.4 us Figure 2.10
MR speed JIHOCO+4 v
S AYE1 mode
VCC=16Vto1.8 — 15.7 17.9
\%
RFBT IR VCC=1.8Vto5.5 |tsgymo — 4 5 us
AMOCO (8 |v
MHz) VCC=1.6Vto 1.8 — |72 9
\%
JE1ICLKFIPCLKXAY 7387t B s i SESE BN R/ N D itk RS BBl R R BT #HRIRE
2 B HIR S A F R FF 2 (MOSCWTCRIZE H0X05, 3. ER R HeSFFE
1 ZZ23(MOSCWTCR)i& & /30x00o
FARGIE A 24MHZo
Table 2.23  MIRTH#EME RS AYBY{a1(3)
Parameter Symbol Min |Typ Max Unit M5 14
IR A5 Low-speed | ZE1EE B RGENHERE tseymc — 2 3 ms Figure 2.10
HARH R mode hifRHER N B ehifRs% 28 (2M
S BdElx1 mIRIEIRSE | Hz) =2
TR T | RENHERERE tsSBYEX — 14.5 16 us
HISMNERET BhiE | BYEPIRSH 2R (2MH
N z)*3
AR #HIRAMOCO (2 tseymo — 12 15 us
MHz)
JE1ICLKFIPCLKXAY 73471 tL B 5 i S ESE BN iR/ D itk 1RE B Bl R RBT $RIR E o
2 ER IR SR EFEH T F 88 (MOSCWTCRIZE A0X05, A3 IR SR EFFE
1 ZZ23(MOSCWTCR)i& & /30x00o
Table 2.24  MEIh#EERE AYBYEI(4)
Parameter Symbol Min Typ Max Unit MK &1
MERHEFNIRT | Subosc-speed mode | Z4iRY $IR J &I BT #hifR tseysc — 0.85 1 ms Figure 2.10
1R & B {E]+1 %e% (32.768kHz)
R HIRA tsByLO — 0.85 1.2 ms
LOCO (32.768 kHz)

Note 1. The sub-clock oscillator or LOCO itself continues oscillating in Software Standby mode during Subosc-speed mode.

R01DS0386EJ0110 Rev.1.10

Dec 28, 2020

RENESAS

Page 41 of 112

A1 ESuboscR ERTHAE], BIFYHRSSH R HLOCOE F R FAHUER THEHR T

R01DS0386EJ0110 Rev.1.10

Dec 28, 2020

RENESAS

4151, H112m




RA2E1 Datasheet

2. Electrical Characteristics

RA2E1 Datasheet

2. BREE

Oscillator | |
ICLK | |

IRQ

Oscillator

IRQ

(2]

JugEpE)

(2]

Uy

rd

)

-

Software Standby mode

P

< »

tseymc, tsBYEX,
tseymo, tseyHo

Uy ywrd s
ICLK ﬂ_—l

(2]

rd

. uuy

)

Software Standby mode

»

tseysc, tseyLo

Figure 2.10
Table 2.25

Oscillator | |
ICLK | |

IRQ

Oscillator

IRQ

(2]

JugEps)

(2]

Uy

rd

REFIER

P

< »

tsBymc, tsBYEX,
tseymo, tssyHo

Uy ure L
ICLK ﬂ_—l

(2]

rd

,uuy

BREFNRANHRF
MEINFEAR R P 2 B9 BT B (5)

BREFIRR

»

tseysc, tseyLo

Parameter

Symbol

Min

Typ Max Unit

ML

MRS Y]
FHEXEI S ER T

High-speed mode
R EHIRA
HOCO

tsnz

6.6 8.1 us

Middle-speed mode
REBHIREAN

HOCO (24 MHz)
VCC=18Vto55V

tsnz

6.7 8.2 us

Middle-speed mode
RENHIRERN

HOCO (24 MHz)
VCC=16Vto1.8V

tsnz

10.8 12.9 us

Figure 2.11

Low-speed mode
R EHIRA
MOCO (2 MHz)

tsnz

6.7 8.0 us

Figure 2.10  Software Standby mode cancellation timing
Table 2.25 Timing of recovery from low power modes (5)
Parameter Symbol Min Typ Max Unit Test conditions
Recovery time from Software | High-speed mode tsnz — 6.6 8.1 us Figure 2.11
Standby mode to Snooze System clock source is
mode HOCO
Middle-speed mode tsnz — 6.7 8.2 us
System clock source is
HOCO (24 MHz)
VCC=18Vto55V
Middle-speed mode tsnz — 10.8 12.9 us
System clock source is
HOCO (24 MHz)
VCC=16Vto1.8V
Low-speed mode tsnz — 6.7 8.0 us
System clock source is
MOCO (2 MHz)
R01DS0386EJ0110 Rev.1.10 RENESAS Page 42 of 112
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Oscillator

£

ICLK (except DTC, SRAM)

”

£

[

ICLK (to DTC, SRAM)' PCLK

S5 5 5

”

£

IRQ

”

L@

”

A

Software Standby mode

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

Snooze mode

Oscillator

”

ICLK (except DTC, SRAM)

£

”

1 ,,

ICLK (to DTC, SRAM)"' PCLK

S 5 5

”

Figure 2.11

2.3.5 NMI and IRQ Noise Filter

Recovery timing from Software Standby mode to Snooze mode

Table 2.26 NMI and IRQ noise filter

Parameter Symbol Min Typ Max Unit Test conditions

NMI pulse tNMIW 200 — — ns NMI digital filter disabled tpeyc * 2200 ns

width
troyex 27 | — — tpoye X 2> 200 ns
200 — — NMI digital filter enabled tnmick * 3 =200 ns
tnmick * — — tamick x 3 > 200 ns
3572

IRQ pulse tiraw 200 —_ — ns IRQ digital filter disabled tpeye X 2 <200 ns

width
tpeyc * 2" - — tpeye X 2> 200 ns
200 — — IRQ digital filter enabled tirack % 3 =200 ns
tirack * — — tirack * 3 > 200 ns
357

IRQ .
REEFHRT
) tsnz !
JE1.EHSNZCRSNZDTCENALIRE A 18T, ICLKIRHLDTCHISRAM,
Figure 211  MERHRFNEIN R SRR Atk S BYiE)
2.3.5  NMIMIRQIEFEIEK2S
Table 2.26 NMIFIIRQIE = 5 K 2%
Parameter Symbol Min Typ Max Unit MK &1
N_‘,\J/gﬁ?;q] tNMIW 200 — — ns NMIEF IR 2 A tpeyc X 2 <200 ns
D=
teoye x 21 | — — tpoyc X 2 > 200 ns
200 — — BRANMIEFIEE R tnmick X 3 =200 ns
tnmick X — — tamick X 3 > 200 ns
352
B?@?)’:P tirRQw 200 — — ns IRQ¥BF IR REEEA tpeye X 2 <200 ns
BE
tpoye x 21 | — — tpeyc X 2> 200 ns
200 — . BRIRQHMF ISR tirack * 3 <200 ns
tirack * — — tirack * 3 > 200 ns
359

Note: 200 ns minimum in Software Standby mode.

Note:  If the clock source is being switched it is needed to add 4 clock cycle of switched source.

Note 1. tpcyc indicates the PCLKB cycle.
Note 2. tywmick indicates the cycle of the NMI digital filter sampling clock.

Note 3. tjrqck indicates the cycle of the IRQi digital filter sampling clock (i = 0 to 7).

tNmiw

Figure 2.12  NMl interrupt input timing

R01DS0386EJ0110 Rev.1.10
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Note: HEGHFNIER T&200ns,

Note: WIRBIHIRIEFETIIR, NEHEEIEMA NIRRT HE R,
7E1.tPcycR/RPCLKBE A,

JE2 INMICK R RNMIZL F 80K 28 K A% B P B A B
JE3HRQCKFRRIRQIE F IS KR RAF BT ¢h AR (i=0F17) »

tNmiw

Figure 212  NMIFBfENETF
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tiraw

tiraw

Figure 2.13  IRQ interrupt input timing

2.3.6 I/0 Ports, POEG, GPT, AGT, KINT, and ADC12 Trigger Timing

Table 2.27 /0 Ports, POEG, GPT, AGT, KINT, and ADC12 trigger timing

Figure 213  IRQFhUERINBIF
2.3.6 0. POEG. GPT. AGT. KINTFIADC12f%% B =

Table 2.27 I0i%A. POEG. GPT. AGT. KINTFIADC12fit%BIFF

Test
Parameter Symbol | Min Max Unit conditions
I/O Ports Input data pulse width 27V<VCC<55V |tprw 2 — tpeye Figure 2.14
24V<sVCC<27V 3
16V<sVCC<24V 4
POEG POEG input trigger pulse width tPoEW 3 — tPeye Figure 2.15
GPT Input capture pulse width Single edge teTicw 1.5 — tPDcyc Figure 2.16
Dual edge 25 —
AGT AGTIO, AGTEE input cycle 18VsVCC=s55V [tpcyc! |[250 — ns Figure 2.17
16V<VCC<18V 2000 — ns
AGTIO, AGTEE input high-level [1.8V<VCC<55V |tackwH, |100 — ns
width, low-level width 16V<VCC <18V tACKWL 800 — ns
AGTIO, AGTO, AGTOA, 27V<VCC<55V |tacyce 62.5 — ns Figure 2.17
AGTOB output cycle 24V=VCC<27V 125 — ns
1.8V=sVCC<24V 250 — ns
16V<VCC<18V 500 — ns
ADC12 12-bit A/D converter trigger input pulse width tTRGW 1.5 — tpeyc Figure 2.18
KINT KRn (n = 00 to 07) pulse width tkr 250 — ns Figure 2.19

Mt &= 1
Parameter Symbol | Min Max Unit
1/0 Ports WMASIBROP T E 27V<VCC<55V |tprw 2 — tpeyc Figure 2.14
24V<sVCC<27V 3
1.6VsVCC<24V 4
POEG POEGHI N & Bk 4 B & tPoEW 3 — tpeye Figure 2.15
GPT WA E L=25vi] teTICW 1.5 — tpDoyc Figure 2.16
7] 25 —
AGT AGTIO. AGTEEMIANEHA 1.8V<VCC<55V |tyoye! |250 — ns Figure 2.17
1.6V<VCC<18V 2000 — ns
AGTIO. AGTEEMINEBFEE [1.8V<VCC<55V |tackwh, | 100 — ns
. BRTEE fackwL
16V=<VCC<18V 800 — ns
AGTIO, AGTO, AGTOA, 27V<VCC<55V |tacyce 62.5 — ns Figure 2.17
AGTOB#Hi /& #A
24V<VCC<27V 125 — ns
1.8V=sVCC<24V 250 — ns
1.6VsVCC<18V 500 — ns
ADC12 12( R B F IR B AR R N B BE S trrew 1.5 — treye Figure 2.18
KINT KRn(n=00to07)Bk 5 E tkr 250 — ns Figure 2.19

Note 1. Constraints on AGTIO input: tpeyc % 2 (tpcyc: PCLKB cycle) < tacyc.

E1AGTIORIANBIZIR . tPcycx2(tPcyc:PCLKBJEEA)<tACYCo

[«
tPrRW

Figure 2.14  1/O ports input timing
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Port >a% %
I trrRw o
Figure 2.14  IOWROMNBIF
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POEGHINfi KR % %
™~ )
troEw
Figure 2.15 POEGH Nt AEIREF
PN >d1: jF<
<€ >
teTicw
Figure 2.16 GPTHIAZRF

AGTIO, AGTEE
(input)

AGTIO, AGTO,
AGTOA, AGTOB
(output)

tacvc

le—— tackwL

le—— tackwH —>|

tacvc2

POEG input trigger >% %
< gl
tPoEw
Figure 2.15 POEG input trigger timing
Input capture >% jF<
1< >
teTicw
Figure 2.16  GPT input capture timing
< tacyc >
te—— tackwL le—— tackwH —>|
AGTIO, AGTEE / \
(input) X
< tacycz >
AGTIO, AGTO,
AGTOA, AGTOB
(output)
|
Figure 2.17  AGT I/O timing
ADTRGO *
" trrRew i
Figure 2.18  ADC12 trigger input timing
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Figure 217  AGT I/O timing
ADTRGO * 7
" trrRew i
Figure 2.18  ADC12ft R iNBIF
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KRn * +
" tkr "
Note: n=00to 07

Figure 2.19  Key interrupt input timing
2.3.7 CAC Timing
Table 2.28 CAC timing
Conditions: VCC = AVCC0=1.6t05.5V

Parameter Symbol | Min Typ Max Unit Test conditions

CAC CACREF input pulse tPcyc*1 < tCAC*Z tcacrer | 4.5 X tcac + 3 X tpeye | — — ns —

width
2 5 xtcac + 6.5 X tpeye | — — ns

teoye | > teac

Note 1. tpcyc: PCLKB cycle.
Note 2. tcac: CAC count clock source cycle.

R01DS0386EJ0110 Rev.1.10
Dec 28, 2020

RENESAS

Page 46 of 112

RA2E1 Datasheet

2. BREE

Figure 219

2.3.7

Table 2.28

KRn

Note: n=00to 07

CACH =

CACitae

¢ LN

tkr

Conditions: VCC = AVCC0=1.6t0 5.5V

Parameter

Symbol | Min

Typ

Max

Unit

it 1

CAC

CACREF¥INRKAHEE

=

tpoye | < toac?

teoye | > tecac?

tcacrer | 4.5 X tcac + 3 X tpgyc

ns

5 xtcac + 6.5 % tPcyc

ns

JE1tPcyc: PCLKBREIHA,
JE2tCAC:CACTHRETERE A HA.
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2.3.8 SCIEtFr

Table 2.29  SCIBFE (1)
Conditions: VCC = AVCC0=16t055V

2.3.8 SCI Timing
Table 2.29 SCl timing (1)
Conditions: VCC = AVCCO0=1.61t05.5V
Parameter Symbol Min Max Unit Test conditions
SCI Input clock cycle | Asynchronous |[2.7V<VCC=<55V tseye 125 — ns Figure 2.20
24V <VCC<27V 250 —
1.8V=sVCC<24V 500 —
16VsVCC<18V 1000 —
Clock 27V<VCC<s55V 187.5 —
synchronous
24V <VCC<27V 375 —
1.8V<sVCC<24V 750 —
16V=<VCC<18V 1500 —
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 20 ns
Input clock fall time tscks — 20 ns
Output clock Asynchronous |2.7V<VCC<55V tscye 187.5 — ns
|
cvele 24V<VCC<27V 375 —
1.8V=sVCC<24V 750 —
1.6V=<VCC<18V 1500 —
Clock 27V<VCC<s55V 125 —
synchronous
24V=<VCC<27V 250 —
1.8V=<VCC<24V 500 —
1.6V=sVCC<18V 1000 —
Output clock pulse width tsckw 0.4 0.6 tseyc
Output clock rise time 1.8V<VCC=<55V tsckr — 20 ns
16V=<VCC<18V — 30
Output clock fall time 1.8V<VCC<s55V tscks — 20 ns
1.6V=<VCC<18V — 30
Transmit data Clock 1.8V<VCC<s55V trxp — 40 ns Figure 2.21
delay time synchronous -
(master) 16V=VCC<18V — 45
Transmit data Clock 27V<VCC<s55V — 55 ns
delay time (slave) | synchronous
y time (slave) | sy Y Taavsvec<27v _ 60
1.8V=sVCC<24V — 100
16V=<VCC<18V — 125
Receive data Clock 27V<sVCC=s55V trxs 45 — ns
setup time synchronous P
(master) 24V <VCC<27V 55 —
1.8V=sVCC<24V 90 —
16V=<VCC<18V 110 —
Receive data Clock 27V<VCC<s55V 40 — ns
setup time synchronous P
(slave) 16VsVCC<27V 45 —
Receive data Clock synchronous tRXH 5 — ns
hold time
(master)
Receive data Clock synchronous tRXH 40 — ns
hold time (slave)
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Parameter Symbol Min Max Unit M5 1
SCI WS EHA Asynchronous [27V<SVCC<55V |tgge 125 — ns Figure 2.20
24V<sVCC<27V 250 —
1.8V=sVCC<24V 500 —
16V=sVCC<18V 1000 —

R 27V<VCC=s55V 187.5 —
24V <VCC<27V 375 —
1.8V=sVCC<24V 750 —
1.6V=sVCC<18V 1500 —

BN $RRKOREEE tsckw 0.4 0.6 tseyc
HNBYEh_EFHBY(E] tsckr — 20 ns
T8 N\ 50 B B i) tsckf — 20 ns
HHANE Asynchronous |27V <VCC<55V |tgeye 187.5 — ns
& 24V<VCC<27V 375 —
1.8V=sVCC<24V 750 —
1.6V=<VCC<18V 1500 —

N#EL 27V<VCC<s55V 125 —
24V<sVCC<27V 250 —
1.8V<sVCC<24V 500 —
16V=<VCC<18V 1000 —

T B SRR BT EE tsckw 0.4 0.6 tscye
W A B BB A 1.8V<VCC<55V |tsckr — 20 ns
16V<VCC<18V — 30
S BT $ T BERT 1] 1.8VSVCC<55V  |tsoks — 20 ns
1.6V=<VCC<18V — 30
RIEIRIEIR B[R 1.8V<VCC<55V |trxp — 40 ns Figure 2.21
BiE) (M)
1.6V=sVCC<18V — 45
RIREIRA | R EhES 27VsVCCs55V — 55 ns
i8] (MH)
24V<VCC<27V — 60
1.8V=sVCC<24V — 100
16V=sVCC<18V — 125
EREiEE B §hE) 27V<VCC<55V |trxs 45 — ns
)ﬁEle\ETJ = 24V <VCC<27V 55 —
1.8V=sVCC<24V 90 —
16V=sVCC<18V 110 —
BliER BYEhEI 27V<VCCs<55V 40 — ns
%m M 16V<VCC<2.7V 45 —
BREIER B $[E) 2 tRxH 5 — ns
#FEtiEl (F
)
BRHEIEREN | RS tRxH 40 — ns
i (M)
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Note: n=0t02,9

tsckw tsckr

SCKn /

< » l—
! !\ !

tsckr

A

tScyc

Figure 2.20

SCK clock input timing

SCKn

TXDn

RXDn

Note: n=0t02,9

trxo

Note: n=0to2,9

SCKn —/

tsckw tsckr

A

A

Figure 2.21

SCI input/output timing in clock synchronous mode
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Figure 2.21

Figure 2.20  SCKBI i NESF
sckn /—\_/—L
trxp
TXDn >< X ><i
trxs | tRxH
RXDn

Note: n=0to2,9

BRI E T FRISCIa N L B 7
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Table 2.30 SCI timing (2) (1 of 2)
Conditions: VCC = AVCC0=1.61t05.5V
Test
Parameter Symbol | Min Max |Unit" |conditions
Simple | SCK clock cycle output 27V<VCC<s55V tsPeyc 125 — ns Figure 2.22
SPI (master)
24V<VCC<27V 250 —
1.8V=sVCC<24V 500 —
16V=<VCC<18V 1000 |—
SCK clock cycle input 27V<VCC<s55V 1875 |—
(slave)
24V=<VCC<27V 375 —
1.8V<VCC<24V 750 —
16V=<VCC<18V 1500 |—
SCK clock high pulse width tspPckwH 0.4 0.6 tSPcyc
SCK clock low pulse width tspckwr | 0.4 0.6 tspeyc
SCK clock rise and fall 1.8V=sVCC=55V tspekr, — 20 ns
time
' 16V<VCC<18V tspokr [ 30
Data input Master [2.7V<VCC<55V tsu 45 — ns Figure 2.23 to
setup time Figure 2.26
24V<sVCC<27V 55 —
1.8V<sVCC<24V 80 —
16V=<VCC<18V 110 —
Slave 27V=VCC<55V 40 —
16V=sVCC<27V 45 —
Data input Master tHy 33.3 — ns
hold time
Slave 40 —
SS input setup time tLEAD 1 — tspeyc
SS input hold time tLac 1 — tspeyc
Data output Master [1.8V<VCC<55V top — 40 ns
delay time
16V=<VCC<18V — 50
Slave 24V<VCC=s55V — 65
1.8V<sVCC<24V — 100
16V=<VCC<18V — 125
Data output Master [2.7V<VCC=<55V toH -10 — ns
hold time
24V<VCC<27V -20 —
1.8V=<sVCC<24V -30 —
16V=<VCC<18V -40 —
Slave -10 —
Datarise and |[Master [1.8V<VCC<55V tor tof — 20 ns
fall time
16V=<VCC<18V — 30
Slave 1.8V=<VCC<55V — 20
16V=<VCC<18V — 30

Table 2.30 SCIitE3(2)(10f2)
Conditions: VCC = AVCC0=16t055V
Mt 14
Parameter Symbol | Min Max | Unit"
Simple ;C)Kﬁﬁqilﬁﬁﬁiﬁﬂj (£ 27V<VCC<55V tspoyc 125 — ns Figure 2.22
SPI i
24V<sVCC<27V 250 —
1.8V<VCC<24V 500 —
1.6 V<VCC<18V 1000 —
SCKETFF AN ( 27V<sVCC=s55V 1875 |—
M)
24V=sVCC<27V 375 —
1.8V<VCC<24V 750 —
1.6V<VCC<18V 1500 —
SCKET R Bk R B tsPckwH 0.4 0.6 tSPcyc
SCKEY SRk B E tspckwL 0.4 0.6 tspeyc
SCKES S EFHAI BT [1.8V<VCC<55V tspckr | — 20 ns
i&]
16V<VCC<18V tspext - 30
BRI Master [2.7V<VCC<55V tsu 45 — ns E223%E
EIAYiE Figure 2.26
24V <VCC<27V 55 —_
1.8V=<VCC<24V 80 —
1.6 V<VCC<18V 110 —
Slave 27V<VCC<55V 40 —
1.6VsVCC<27V 45 —
HIRRIA Master ty 33.3 — ns
R8T 8]
Slave 40 _
SSHINEILBY8] tLEAD 1 — tspeyc
SSHINfRIFETIE) tLac 1 — tspeyc
BB LT Master [1.8V<VCC<55V top — 40 ns
IRAYE]
1.6V=sVCC<18V — 50
Slave 24V <VCC=<55V — 65
1.8V<sVCC<24V — 100
1.6 V<VCC<18V — 125
BIEWHR | Master |[27V<VCC<55V ton 10 |— ns
F5BYE]
24V <VCC<27V -20 —
1.8V<sVCC<24V -30 —
1.6V<VCC<18V -40 —
Slave -10 —
HE EFA Master [1.8V<VCC<55V tor, tof — 20 ns
TrEBYIE)
1.6VsVCC<18V — 30
Slave 1.8V<VCC<s55V — 20
1.6V<VCC<18V — 30
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RA2E1 Datasheet

2. Electrical Characteristics

Table 2.30 SCI timing (2) (2 of 2)
Conditions: VCC = AVCC0 =1.6t0 5.5V
Test
Parameter Symbol | Min Max |Unit" |conditions
Simple | Slave access time 24V=sVCC=s55V tsa — 6 tpeyc Figure 2.26
SPI 1.8V<sVCC<24V |24 MHz < PCLKB < — 7
32 MHz
PCLKB < 24 MHz — 6
16V<VCC<18V — 6
Slave output release time |24V <VCC<55V tREL — 6 tpeye
1.8V<sVCC<24V |24 MHz < PCLKB < — 7
32 MHz
PCLKB < 24 MHz — 6
1.6VsVCC<18V — 6
Note 1. tpcyc: PCLKB cycle.
tsPCKWH tspckr tspcks

Note:

SCKn

master select

output

SCKn

slave select input

n=0t02,9

Von

tspckwH

ViH

tspckwL

tspckwL

tspckr

tspckf

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

RA2E1 Datasheet 2. BREE
Table 2.30 SCIitB$(2)(20f2)
Conditions: VCC = AVCC0=1.61t05.5V
Mt 51
Parameter Symbol | Min Max | Unit"
Simple | Mikifa]BYE] 24V<VCC<55V tsa — 6 tpeyc | Figure 2.26
SPI 1.8V<VCC<24V |24 MHz < PCLKB < — 7
32 MHz
PCLKB < 24 MHz — 6
16V=VCC<18V — 6
ML R A B 18] 24V<VCC<55V tREL — 6 tpeye
1.8V<VCC<24V |24 MHz < PCLKB < — 7
32 MHz
PCLKB < 24 MHz —_ 6
16V=<VCC<18V — 6
7E1.tPcyc: PCLKBEHA,
tSPCKWH tspckr tspcks

Figure 2.22

SCI simple SPI mode clock timing
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SCKnEAHIE
Fiad
SCKNMHIERR
A
Note: n=0to2,9
Figure 2.22  SCIE$2SPHEX BT §pETF

tsPckwH

tsPckwL

tspckf

VOH=0.7xVCC, VOL=0.3xVCC, VIH=0.7xVCC, VIL=0.3xVCC
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SCKn Z‘ X / \ ﬁ /
CKPOL =0 7
output
o S SN B N \
CKPOL =1
output N 9—/
tsu tH
MISOn
ter. tEf —y tor ey top
MOSIn X X % F
Z MSB OUT DATA LSB OUT IDLE MSB OUT
output 1* y, I K
)y
Note: n=0to2,9
Figure 2.23  SCI simple SPI mode timing (master, CKPH = 1)
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—
SCKn / 3 /
CKPOL = 1 7 \-< /
output
SCKn \ Y \
CKPOL =0 \ 1Y f\_/ \
output s
tsu tH
MISOn
toH ton tor, tof
MOSIn 5 3 L‘
output MSB OUT y DATA >< LSB OUT 72_ IDLE ><MSB ouT
R
Note: n=0t02,9
Figure 2.24  SCI simple SPI mode timing (master, CKPH = 0)
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= S I NV VA /-
CKPOL =0 \
output
S SN N \
CKPOL =1
output [— (,_/
tsu tH
MISOn
ter, tEf ey toH L, top
N ' 45 I
MOSIn z MSB OUT 2< DATA >Z LSB OUT >< IDLE ><MSB ouT
output +% y « |
Note: n=0t02,9
Figure 2.23  SCIE#SPUHEREIF (EH, CKPH=1)
—
SCK / 3
CKP?)L =1 § S< / /
output e
SCKn \ e
CKPOL =0 \ 1Y \ J—\_/ \
output N
tsu tH
MISOn Yo
ton top tor, tof
MOSIn 5  F
output MSB OUT y DATA >< LSB OUT 72_ IDLE ><MSB ouT
Note: n=0t02,9
Figure 2.24  SCIfE#SPIHEXBIFE (EH, CKPH=0)
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2. Electrical Characteristics

RA2E1 Datash
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2. BREE

SSn
input

SCKn
CKPOL =0
input

SCKn
CKPOL =1
input

MISOn
output

MOSIn
input

Note:

T\

£

to

A
A,

— 7

Y

tsa
p
MSB OUT §<
tsu

é

12

too

I

tLac

tREL

LSB OUT

) s
DATA >§
IG N.

MSB IN

tH

)y

MSB OUT

{ MSBIN

N

LC
27
MSB IN DATA >—< LSBIN
LC
27

n=0t02,9

N

Figure 2.25

SCI simple SPI mode timing (slave, CKPH = 1)

SSn
input

SCKn
CKPOL =1
input

SCKn
CKPOL =0
input

MISOn
output

MOSIn
input

Note:

—

tro

tLeaD

A

tsa

N4

toH

tac

tREL

LSB OUT
(Last data)

- 12 p= S
SB OUT >§ DATA X
N

LSB OUT

n=0t02,9

P1€

tor, tof

DATA

LSB IN

MSB OUT

MSB IN

SSn
input

SCKn
CKPOL =0
input

SCKn
CKPOL =1
input

MISOn
output

MOSIn
input

Note: n=0

Figure 2.25

T\

I

to

Y

t02,9

tsa

toH

<«
>

)y

I

I N
—x_/—\_‘ _J

tLac

trREL

MSB OUT

X

)y

DATA

g

too
|—>
>§L

LSB OUT

X MSB IN

tsu tH

e )

DATA LSB IN

)y

SCIFE B SPIHEXBIF (M#, CKPH=1)

Sl Y

tDr,

)

MSB OUT

]

MSB IN

[

SSn
input

SCKn
CKPOL =1
input

SCKn
CKPOL=0
input

MISOn
output

MOSIn
input

Note:

Figure 2.26

SCI simple SPI mode timing (slave, CKPH = 0)
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Figure 2.26

to
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RA2E1 Datasheet 2. Electrical Characteristics RA2E1 Datasheet 2. BEHEH

Table 2.31  SCl timing (3) Table 2.31  SCIBFE (3)
Conditions: VCC = AVCC0=2.7t0 5.5V Conditions: VCC = AVCC0=2.7t0 55V
Parameter Symbol Min Max Unit | Test conditions Parameter Symbol Min Max Unit | W&
Simple IIC SDA input rise time tsr — 1000 ns Figure 2.27 Simple 1IC SDAMIA _EFHETE] tsr — 1000 ns Figure 2.27
(Standard mode) (Standard mode) — -
SDA input fall time tsf — 300 ns SDAMIN T REEYE] ts — 300 ns
SDA input spike pulse removal time tsp 0 4 % tjcoye ! ns SDAMINRIERKH 25 BRETE] tsp 0 4 % oy ns
Data input setup time tspas 250 — ns IR RILETE tspaAs 250 — ns
Data input hold time tSDAH 0 — ns 5 EHTPNES SN tspaAH 0 — ns
SCL, SDA capacitive load Cp2 — 400 pF SCL, SDA capacitive load Cp2 — 400 pF
Simple 1IC (Fast | SDA input rise time tsr — 300 ns Figure 2.27 Simple IIC (Fast | SDAXIN _EFAT{a] tsr — 300 ns Figure 2.27
mode) mode) N N
SDA input fall time tss — 300 ns SDA N TREETE] tst — 300 ns
SDA input spike pulse removal time tsp 0 4 % tjicoye ! ns SDAMINRIERK 2 BRETE] tsp 0 4 % ey ns
Data input setup time tspas 100 — ns b5 E DN ERVA NI tspas 100 — ns
Data input hold time tspAH 0 — ns 5 ETNES SN tspAH 0 — ns
SCL, SDA capacitive load Cp2 — 400 pF SCL, SDA capacitive load Cp2 — 400 pF
Note 1. tjceye: Clock cycle selected by the SMR.CKS[1:0] bits. 7E1tlCcyc: EASMRCKS[1:0MIEEBYBY £ /E HA,
Note 2. Cp, indicates the total capacity of the bus line. A2 CORTARLENEEE,

|-

SDANn

I g

~1

—>| «—tsp —> «—tsp

sCLn / i V SCLn / / \ V
| |
s i """ ] L L o isrt i """ 7] P+
| |
[«— tspaH tsoas [« tspaH tspas
Test conditions: Test conditions:
ViH=VCC x 0.7, ViL=VCC x 0.3 VIH=VCCx0.7, VIL=VCCx0.3
VoL =0.6 V, loL =6 mA VOL=0.6V, IOL=6mA
Note: n=0t02,9 Note: n=0to2,9
Note 1. S, P, and Sr indicate the following conditions: AE1S. PAISIRRUAT &4
S: Start condition S: FRa&HP:
P: Stop condition =iE&H
Sr: Restart condition Sr: BEREHY
Figure 2.27  SCI simple IIC mode timing Figure 2.27  SCIEBICIEXEF
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2.3.9 SPI Timing
Table 2.32 SPI timing (1 of 3)
Test
Parameter Symbol |Min Max Unit™? | conditions
SPI | RSPCK Master |2.7V<VCC<55V tspoyc | 62.5 — ns Figure 2.28
clock cycle C=30pF
24V<VCC<27V 125 —
1.8V=sVCC<24V 250 —
1.6V<VCC<18V 500 —
Slave 27V<VCC=s55V 187.5 —
24V <VCC<27V 375 —
1.8V<VCC<24V 750 —
1.6V<sVCC<18V 1500 —
RSPCK Master tspckwH | (tsPeyc - — ns
clock high tspckr -
pulse width tspeki) / 2 -
3
Slave 3 % tpeyc —
RSPCK Master tspckwL (tspcyc - — ns
clock low tspckr -
pulse width tspcki) / 2 -
3
Slave 3 X tpgye —
RSPCK Output |2.7V<VCC<55V tspckr, | — 10 ns
clock rise tspekr
and fall time 24V<VCC<27V — 15
1.8V=sVCC=24V — 20
1.6V<VCC<18V — 30
Input — 1 us
R01DS0386EJ0110 Rev.1.10 .ZENESAS Page 54 of 112
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2.3.9 SPIBY e
Table 2.32  SPIBYR(10f3)
MR
Parameter Symbol | Min Max Unit™
SPI | RSPCKAY Master [2.7V<VCC<55V tsPeyc 62.5 — ns Figure 2.28
AR C =30pF
24V <VCC<27V 125 —
1.8V<sVCC<24V 250 —
1.6V=sVCC<18V 500 —
Slave 27V<VCC=s55V 187.5 —
24V <VCC<27V 375 —
1.8V=sVCC<24V 750 —
1.6V<VCC<18V 1500 —
B§P\CKETJ“‘E¢' Master tspckwH | (tspeyc - — ns
ERORTEE tspckr -
tspckr) / 2 -
3
Slave 3 % tpeyc -
RSPCKEY# | Master tspckwL | (tspeye - — ns
U
RBKHEE tspekr -
tspckf) / 2 -
3
Slave 3 X tpeye —
RSPCKBY#H | Output |2.7V<VCC<55V tspckr, | — 10 ns
LHFTRE tspekr
B a] 24V<VCC<27V — 15
1.8V<sVCC=<24V — 20
1.6V<VCC<18V — 30
Input — 1 us
R0O1DS0386EJ0110 Rev.1.10 LENESANAS 5401, 1120
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Table 2.32 SPI timing (2 of 3)
Test
Parameter Symbol |Min Max Unit™ | conditions
SPI | Data input Master [2.7V<VCC<55V tsu 10 — ns Figure 2.29
setup time to Figure
24V<VCC<27V |16 MHz < PCLKB < 32 30 — 234
MHz C=30pF
PCLKB < 16 MHz 10 —
1.8V=<VCC<24V |16 MHz < PCLKB < 32 55 —
MHz
8 MHz < PCLKB < 16 30 —
MHz
PCLKB < 8 MHz 10 —
16V=<VCC<18V 10 —
Slave [2.4V<VCC=<55V 10 —
1.8V=<VCC<24V 15 —
16V=<VCC<18V 20 —
Data input Master tHF 0 — ns
hold time (RSPCK is PCLKB/2)
Master ty tpeye —
(RSPCK is not PCLKB/2)
Slave tH 20 —
SPI | SSL setup Master 1.8V <VCC<55V tLeaD =30+ N x — ns
time tSPcyc*2
16V=<VCC<18V -50 + N x —
tSPcyc"2
Slave 6 x tpcyc — ns
SSL hold Master tLac =30+ N x — ns
time tSPcyc*S
Slave 6 % tpcyc — ns
Data output | Master [2.7V<VCC<55V top — 14 ns
delay time
24V=sVCC<27V — 20
1.8V=<VCC<24V — 25
16V=sVCC<18V — 30
Slave [2.7V=<VCC=<55V — 50
24V <VCC<27V — 60
1.8V=sVCC<24V — 85
16V=<VCC<18V — 110
Data output | Master toH 0 — ns
hold time
Slave 0 —
Successive | Master tto tspeyc + 2 |8 X tgpeyc + NS
transmission tpeyc 2 X tpeye
delay time
Slave 6 x tpcyc —
R01DS0386EJ0110 Rev.1.10 RENESAS Page 55 of 112
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Table 2.32  SPIBYF%(20f3)
MR
Parameter Symbol |Min Max Unit™
SPI | BB Master |2.7V<VCC<55V tsu 10 — ns E2.29EE
178t 2.34C=30p
24V <VCC<27V |16 MHz < PCLKB =< 32 30 — F
MHz
PCLKB < 16 MHz 10 —
1.8V<VCC<24V |16 MHz < PCLKB < 32 55 —
MHz
8 MHz < PCLKB < 16 30 —
MHz
PCLKB < 8 MHz 10 —
1.6V<VCC<18V 10 —
Slave 24V <VCC=s55V 10 —
1.8V=sVCC<24V 15 —
1.6V<VCC<18V 20 —
WIRMA | WL (RSPCKAPCLK thr 0 — ns
{R¥FETIE] B2)
I)?? (RSPCKREPCLKB ty theyc —
2
Slave tH 20 —
SPI | SSLIRERY Master [1.8V<VCC<55V tLEAD -30 + N x — ns
18] tSPcyc*2
1.6V<VCC<18V -50 + N x —
tSPcyc"2
Slave 6 x tpcyc — ns
SSLIR%F Master tLaG -30 + N x — ns
B ie] tSPcyc 3
Slave 6 x tpcyc — ns
HIEWLE | Master 27V <VCC<55V top — 14 ns
IRAY 8]
24V <sVCC<27V — 20
1.8V<VCC<24V — 25
1.6V<sVCC<18V — 30
Slave [2.7V=<VCC=s55V — 50
24V <VCC<27V — 60
1.8V<sVCC<24V — 85
16V<sVCC<18V — 110
LR | Master ton 0 — ns
F5BYiE]
Slave 0 —
ﬁéifggﬁﬂ Master ttp tspeyc + 2% |8 X tgpeyc + | NS
IREYIE] tF‘cyc 2x tPcyc
Slave 6 x tpcyc -
R01DS0386EJ0110 Rev.1.10 LENESANS #5500, #1120

Dec 28, 2020




RA2E1 Datasheet

2. Electrical Characteristics

RA2E1 Datasheet

2. BREE

Table 2.32 SPI timing (3 of 3) Table 2.32 SPIBYF(30f3)
Test MR
Parameter Symbol |Min Max Unit™ | conditions Parameter Symbol |Min Max Unit™
SPI | MOSI and Output [2.7V=<VCC=<55V tor, tof — 10 ns Figure 2.29 SPI | MOSIFIMIS | Output [2.7V<VCC<55V tor, tof — 10 ns E2.29FE
MISO rise to Figure %J:fﬁ[l'l: - 2.34C=30p
and fall time 24VsVCC<27V — 15 2.34 B a) 24VsVCC<27V — 15 F
1.8V<VCC<24V — 20 C=30pF 18V<VCC<24V — 20
1.6V=<VCC<18V — 30 1.6V<VCC<18V — 30
Input — 1 us Input — 1 us
SSL rise and | Output [2.7V<VCC<55V tssir — 10 ns I%EL_}J:?F*D'F Output |2.7V<VCC<55V tssir — 10 ns
fall ti 204 g]
alltime 24V<VCC<27V tssf — 15 24V<VCC<27V tssf — 15
1.8V<sVCC<24V — 20 1.8V<sVCC<24V — 20
1.6V<VCC<18V — 30 1.6V<VCC<18V — 30
Input — 1 us Input — 1 us
Slave access time 24V<VCC<55V tsa — 2xtpeyc+ | Ns Figure 2.33 M k75 18] B 18] 24V<VCC<55V tsa — 2 xtpeyc+ | ns E2.33F0E
100 and Figure 100 2.34C=30p
2.34 =
1.8V <VCC<24V — 2 % tpoye + C=30pF 1.8V<VCC<24V — 2 X tpoye +
140 140
16V <VCC<1.8V — 2 % tpgye + 16V<VCC<1.8V — 2 % tpgye +
180 180
Slave output release |24V <VCC<55V treEL — 2 Xtpgye+ | NS A58 R RS IE] 24V<VCC<55V tREL — 2xtpgyct | Ns
time 100 100
1.8V <VCC<24V — 2 % tpye + 1.8V<VCC <24V — 2 X tpoye +
140 140
16V <VCC<1.8V — 2 % tpgye + 16V<VCC<1.8V — 2 % tpgye +
180 180
Note 1. tpeyc: PCLKB cycle. E1tPcyc: PCLKBREHA,
Note 2. N is set as an integer from 1 to 8 by the SPCKD register. F2NHSPCKDEHFARIRE N1 ZEI8HIEEEL, JE3NHSSLNDHFFAR1E
Note 3. N is set as an integer from 1 to 8 by the SSLND register. BEN1EI8EY,
tSPCKWH tspckr tspckf tSPCKWH tspckr tspcks
— —
VoH VoH VoH . VoH VoH VoH
RSPCKn RSPCKnZE %
master select VoL 227kl VoL
output
tspckwL tspckwL
B tSPcyc R P tSPcyc
tsPCKWH tspckr tspckf tsPCKWH tspckr tspcks
ViH ViH ViH ViH ViH ViH
RSPCKn RSPCKn MATLIEZE
slave select input Vi BWA Vi
tsPckwL tspckwi
tSPcyc tSPcyc N
Vorn=0.7 x VCC, Vo= 0.3 x VCC, Vin=0.7 x VCC, ViL=0.3 x VCC VOH=0.7xVCC, VOL=0.3xVCC, VIH=0.7xVCC, VIL=0.3xVCC
Note: n=A Note: n=A
Figure 2.28  SPI clock timing Figure 2.28  SPIBY§hBI/=F
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Note: n=A Note: n=A
i=0 i=0
Figure 2.29  SPI timing (master, CPHA = 0) (bit rate: PCLKB division ratio is set to any value other than 1/2) Figure 2.29  SPIBYF (EWM, CPHA=0) (Lb453E: PCLKBSRLLIRE 712 LAY E((E)
tro tro
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> [ I «—> [ I
: N 45 3 —— r 3 % 3 /
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Note: n=A Note: n=A
i=0 i=0
Figure 2.30  SPI timing (master, CPHA = 0) (bit rate: PCLKB division ratio is set to 1/2) Figure 2.30 SPIBYE (Fi#E, CPHA=0) (Lb4§=E: PCLKB#HSitLigE H12)
R0O1DS0386EJ0110 Rev.1.10 IIENESAS Page 57 of 112 R0O1DS0386EJ0110 Rev.1.10 .QENESAS 5701, #1120

Dec 28, 2020 Dec 28, 2020



RA2E1 Datasheet

2. Electrical Characteristics

RA2E1 Datasheet

2. BREE

tro

SSLni
output

1
S

]
>

tLeAD

RSPCKn
CPOL=0
output

RSPCKn
CPOL =1
output

MISOn

input

2
N 7Z \

MSBIN ) — DATA LSB IN
ton

tor, tof

R

tLac

>l

»

MOSIn
output

MSB OUT

I
)y
€
)y

DATA

>< LSB OUT

X

IDLE ><MSB ouT

Note:

-
1l "
o

Figure 2.31

SPI timing (master, CPHA = 1) (bit rate: PCLKB division ratio is set to any value other than 1/2)
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Figure 2.32

SPI timing (master, CPHA = 1) (bit rate: PCLKB division ratio is set to 1/2)
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SPI timing (slave, CPHA = 0)
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2.3.10 [IC Timing
Table 2.33 lIC timing (1 of 2)
Conditions: VCC = AVCC0 =2.7t0 5.5V
Parameter Symbol | Min™ Max Unit | Test conditions
IIC (standard mode, | SCL input cycle time tscL 6 (12) x tyceye + 1300 | — ns | Figure 2.35
SMBus)
SCL input high pulse width tscLH 3 (6) x tyceyc + 300 — ns
SCL input low pulse width tscLL 3 (6) * ticeyc + 300 — ns
SCL, SDA input rise time tsr — 1000 ns
SCL, SDA input fall time tst — 300 ns
SCL, SDA input spike pulse tsp 0 1 (4) * ticeye ns
removal time
SDA input bus free time (when tsuF 3 (6) x tyceyc + 300 — ns
wakeup function is disabled)
SDA input bus free time (when tBUF 3 (6) % tyceye + 4 % — ns
wakeup function is enabled) tpeyc + 300
START condition input hold time tsTAH tiiceyc + 300 — ns
(when wakeup function is disabled)
START condition input hold time tsTAH 1(5) * ticeye + tPeyc + | — ns
(when wakeup function is enabled) 300
Repeated START condition input tstas 1000 — ns
setup time
STOP condition input setup time tsTos 1000 — ns
Data input setup time tspas ticeye + 50 — ns
Data input hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF
R01DS0386EJ0110 Rev.1.10 RENESAS Page 60 of 112
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2.3.10 [IC Timing
Table 2.33 IICEYR(10f2)
Conditions: VCC = AVCC0 =2.7t0 5.5V
Parameter Symbol | Min"! Max Unit | i &4
IIC (standard mode, | SCL¥iN B HABT(E] tscL 6 (12) % tyceyc + 1300 | — ns |Figure 2.35
SMBe) SCLUBABB B tsoti | 3(6) *tigeyo + 300 | — ns
SCLEINEB R tscLL 3(6) X ticeye + 300 | — ns
SCL. SDAXIA _LFHBYE] tsr — 1000 ns
SCL. SDAXINTPERTE] tst — 300 ns
ﬁﬁgﬂLq\HSDAm)\a'eméﬂmﬂf tsp 0 1(4) X ticeye | s
Eg@i%%%é)ﬁ?fﬂﬂm (225 taur 3(6) X ticeye + 300 | — ns
SDAﬁ{\ﬁlﬁ?l‘ﬂEjl‘Eﬂ (B tsuF 3(6) * ticeyc + 4 % — ns
IRERTHAERT) tpoyc + 300
%%Rﬁ%ﬁfm)\ﬁﬁwiﬂ (ZAME | tsTAn tiiceyc + 300 — ns
STARTR N RIFESE] (BAM  |tsTan 1(5) % ticeye * troye + | — ns
FETHAERT) 300
EEBohFHRNEILTE tsTas 1000 — ns
STOPSR 445 NE2 31 AT 8] tsTos 1000 — ns
BUBRINZEILBT(E] tspas tiiceye *+ 50 — ns
£ R ENES SN tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF
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Table 2.33 lIC timing (2 of 2) Table 2.33 IICBYFF (20f2)
Conditions: VCC = AVCCO = 2.7 to 5.5 V Conditions: VCC = AVCCO = 2.7 t0 5.5 V
Parameter Symbol | Min™ Max Unit | Test conditions Parameter Symbol | Min"! Max Unit | it &4
IIC (Fast mode) SCL input cycle time tscL 6 (12) x tijccyc + 600 | — ns |Figure 2.35 IIC (Fast mode) SCLI N JE HABY ] tscL 6 (12) x tyccyc + 600 | — ns |Figure 2.35
SCL input high pulse width tscLH 3 (6) x ticeye + 300 — ns SCLmN SR ATEE tscLH 3 (6) x tiiceyc + 300 — ns
SCL input low pulse width tscLL 3 (6) x tyceyc + 300 — ns SCLAINRRK A EEE tscLL 3 (6) x tyiceyc *+ 300 — ns
SCL, SDA input rise time tsr — 300 ns SCL. SDAXIN _LFHEYE] tsr — 300 ns
SCL, SDA input fall time - — 300 ns SCL. SDAMIA FREETE tss — 300 ns
SCL, SDA input spike pulse tsp 0 1(4) * ticeye ns SCL. SDARIARIERKHE tsp 0 1(4) * ticeye ns
removal time FREYIE]
SDA input bus free time (When tguF 3 (6) * tjiceyc + 300 — ns SDAMIN /S 4 == RIBY 8] (2R tguUF 3 (6) % tjicoyc + 300 — ns
wakeup function is disabled) M2 B2 THEERT)
SDA input bus free time (When teuF 3(6) X ticoyc + 4 % — ns SDAMI NS4 % HEYiE] (B F3 teuF 3(6) X tycoyc + 4 % — ns
wakeup function is enabled) tpoyc+ 300 IREETHAEET) tpeyct 300
START condition input hold time tsTAH ticeyc + 300 — ns START%{#E@)\T%?%B?I‘ETJ (2H tsTAH ticeyc + 300 — ns
(When wakeup function is MR EE I REAT)
disabled)
START condition input hold time tsTAH 1(5) % tiiceye + treye + | — ns STARI%{#E@)\T%*%EWET] (B A% tsTAH 1(5) x ticeye + treye + | — ns
(When wakeup function is enabled) 300 B2 IHBERT) 300
Repeated START condition input | tsTas 300 — ns EEBEHRNEILRTE] tsTAS 300 — ns
setup time
STOP condition input setup time tsTos 300 — ns STOPZ a1 N F2 32 B {&] tstos 300 — ns
Data input setup time tspas ticeyc + 50 — ns BB\ ILETE] tspas ticeye + 50 — ns
Data input hold time tsDAH 0 — ns RN R E] tSDAH 0 — ns
SCL, SDA capacitive load Cp — 400 pF SCL, SDA capacitive load Cp — 400 pF
Note:  tyceyc: IIC internal reference clock (IIC) cycle, tpgyc: PCLKB cycle Note:  tICcyclICHERSZE B #P(IICH)EHA, tPcyc:PCLKBEIHA
Note 1. Values in parentheses apply when ICMR3.NF[1:0] is set to 11b while the digital filter is enabled with ICFER.NFE set to 1. 1. HICMR3NF[1:0I8E 110 BICFERNFEIRBE N1 B AR FIRERN, ESHPNEER.
SDAN SDAN
A A A ) A
—> [« tstas —>| «—tsp —> < tsTos —>| tsTas —> —tsp —> tstos
+~~ - —_—0 | -
SCLn / \ M v \ SCLn v
..... Sr*1 ‘—J P*1 ottt Sr*1 T P*1
tspas tsoas
[<— tspaH [~ tspaH
Note: n=0 Note: n=0
Note 1. S, P, and Sr indicate the following conditions: JE1S. PRISIRR AT &4
S: Start condition S: FEFMHP:
P: Stop condition (=St
Sr: Restart condition Sr: EREN
Figure 2.35  |2C bus interface input/output timing Figure 2.35 DRCELKIZOMARLNEFE
R01DS0386EJ0110 Rev.1.10 .ZENESAS Page 61 of 112 R01DS0386EJ0110 Rev.1.10 .zENESAS #6101, #112m

Dec 28, 2020 Dec 28, 2020



RA2E1 Datasheet

. Electrical Characteristics

RA2E1 Datasheet

2. BREE

2.3.11 CLKOUT Timing
Table 2.34 CLKOUT timing
Parameter Symbol Min Max Unit Test conditions
CLKOUT CLKOUT pin output cycle™ 27V<VCC<55V tooye 62.5 — ns Figure 2.36
1.8V<sVCC<27V 125 —
16V=<VCC<18V 250 —
CLKOUT pin high pulse 27V<VCC<s55V tcH 15 — ns
width? 18V<VCC<27V 30 —
16V=<VCC<18V 150 —
CLKOUT pin low pulse 27V<VCC<55V toL 15 — ns
width? 18V<VCC<27V 30 —
16V=<VCC<18V 150 —
CLKOUT pin output rise time  [2.7V<VCC<55V ter — 12 ns
1.8V<sVCC<27V — 25
1.6V<VCC<18V — 50
CLKOUT pin output fall time [2.7V<VCC<55V ter — 12 ns
1.8V<VCC<27V — 25
1.6V<VCC<18V — 50

2.3.11 CLKOUT Timing
Table 2.34 CLKOUT timing
Parameter Symbol | Min Max Unit M5 14
CLKOUT CLKOUTS | fth%ai i J& #R+1 2.7V<VCC<55V tceye 62.5 — ns Figure 2.36
18V<VCC<27V 125 —
16V<VCC<1.8V 250 —
CLKOUTS | =Bk e 27V<VCC<55V tcH 15 — ns
=2 1.8V<VCC<27V 30 —
16V<VCC<1.8V 150 —
gLﬁOUT%lHﬁME&%EF% 27V<VCC<55V toL 15 — ns
2 18VsSVCC<27V 30 —
16V<VCC<18V 150 —
CLKOUTS | Bif4a i L F+Ba] 27V<VCC<55V ter — 12 ns
18V<VCC<27V — 25
16V<VCC<1.8V — 50
CLKOUTS | Bi4a i T B B @] 27V<VCCs<55V ter — 12 ns
18V<VCC<27V — 25
16V<VCC<18V — 50

Note 1. When the EXTAL external clock input or an oscillator is used with division by 1 (the CKOCR.CKOSEL[2:0] bits are 011b and the
CKOCR.CKODIV[2:0] bits are 000b) to output from CLKOUT, specifications in Table 2.34 should be satisfied with 45% to 55% of

input duty cycle.

Note 2. When MOCO is selected as the clock output source (the CKOCR.CKOSEL[2:0] bits are 001b), set the clock output division ratio to
be divided by 2 (the CKOCR.CKODIV[2:0] bits are 001b).

CLKOUT

teL

[\

> tcr

Test conditions: Vor=VCC x 0.7, VoL=VCC x 0.3, lon=-1.0 mA, lo.= 1.0 mA, C = 30 pF

T HEXTALIMNEBE PPN SRS 28 LU 2 SR AR BT (CKOCR.CKOSEL[2:01i180110E
CKOCR.CKODIVI[2:0]1i7/7000b) ACLKOUTHiE, #R2.34FRBIFIAE R # B 45%ZE 55%M AN S =L,

Note2.WhenMOCOisselectedastheclockoutputsource(theCKOCR.CKOSEL[2:0]bitsare001b) settheclockoutputdivisionratiotobedividedby2(t

heCKOCR.CKODIV[2:0]bitsare001b).

CLKOUT

Figure 2.36 CLKOUT output timing
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24 ADC12 Characteristics 24 ADC12 Characteristics
VREFHO [ VREFHO [ VREFHO [ VREFHO I
55 = 55 55 55
0 - - ADConersin 5o |- so [ | o 50 |-
F | AID Conversion F AD Conversion F | ADEEIE(Q) F L AD¥EHIE()
40 : Characteristics (2) 40 : Characteristics (4) 40 : 40 :
3.02_7 = t—___ A/D Conversion 3.02_7 E \/é”zig?;?s’z:;”(s) 3'02_7 = | ADwmEIG) 3'02.7 = L é\gﬁ%ﬁigg(S)AD
24 istics (3) 24 AID Conversion 24 24
20 |- 20 |- Characteristics (6) 20 |- 20 |- |
C 1_61'8 T e Il-l-ll-/—\_ A/D Conversion = 1_61'8 L LERRE AR RN RARRRRAARY] ILIJ-I-/—\_ AD¥IRIFIE(7)
— Characteristics (7) — =
10 | 10 | 10 | 10 |
:\\\\\\\\\\\\\\\\\\\\\\ :\\\\\\ N B 1 :\\H\\\\\\\H\\\\\\\H\ :\\H\\ 1 I I B A B
2427 55 AVCCO 1.8 2427 55 AVCCO 2427 55 AvVCCO 18 2427 55 AVCCO
1.0 2.0 3.0 4.0 5.0 10 1620 3.0 4.0 5.0 1.0 2.0 3.0 4.0 5.0 10 1620 3.0 4.0 5.0
ADCSR.ADHSC =0 ADCSR.ADHSC =1 ADCSR.ADHSC =0 ADCSR.ADHSC =1
Figure 2.37  AVCCO to VREFHO voltage range Figure 2.37 AVCCOEVREFHOR[ESEME
Table 2.35  A/D conversion characteristics (1) in high-speed A/D conversion mode (1 of 2) Table 2.35 SEADIRIE THIADHIRIFE(1)(10f2)
Conditions: VCC = AVCCO = VREFHO0 = 4.5 to 5.5 V'3, VSS = AVSS0 = VREFLO =0 V Conditions: VCC = AVCCO = VREFHO0 = 4.5 to 5.5 V'3, VSS = AVSS0 = VREFLO =0 V
Reference voltage range applied to the VREFHO and VREFLO. [ F FVREFHOFIVREFLORI &% BB & ST,
Parameter Min Typ Max Unit Test conditions Parameter Min Typ Max Unit M5 14
PCLKD (ADCLK) frequency 1 — 64 MHz ADACSR.ADSAC =0 PCLKD (ADCLK) frequency 1 — 64 MHz ADACSR.ADSAC =0
48 MHz ADACSR.ADSAC =1 48 MHz ADACSR.ADSAC =1
Analog input capacitance™ | Cs — — 93 pF High-precision channel IR B2 Cs — — 93 pF High-precision channel
— — 1073 pF Normal-precision channel — — 10™3 pF Normal-precision channel
Analog input resistance Rs — — 1.3%3 kQ High-precision channel =TSl e Rs — — 1.3"3 kQ High-precision channel
— — 5.0 kQ Normal-precision channel — — 5.073 kQ Normal-precision channel
Analog input voltage range | Ain 0 — VREFH0 \% — BN B EEE Ain 0 — VREFH0 \Y —
Resolution — — 12 Bit — Resolution — — 12 Bit —
Conversion time"" Permissible |0.70 — — us High-precision channel AT AWKES | 0.70 — — us High-precision channel
(Operation at PCLKD = 64 | signal (0.211) ADCSR.ADHSC =0 (Operation at PCLKD = 64 | BFE#IMax. | (0.211)" ADCSR.ADHSC =0
MHz) source ADSSTRN.SST[7:0] = 0x0D MHz) =0.3kQ ADSSTRN.SST[7:0] = 0x0D
impedance ADACSR.ADSAC =0 ADACSR.ADSAC =0
Max. = 0.3
KQ 1.34 — — us Normal-precision channel 1.34 — — us Normal-precision channel
(0.852)" ADCSR.ADHSC =0 (0.852)" ADCSR.ADHSC =0
ADSSTRn.SST[7:0] = 0x36 ADSSTRn.SST[7:0] = 0x36
ADACSR.ADSAC =0 ADACSR.ADSAC =0
Conversion time"! Permissible |0.67 — — us High-precision channel iR Y (a1 AWHES |0.67 — — us High-precision channel
(Operation at PCLKD = 48 | signal (0.219) ADCSR.ADHSC =0 (Operation at PCLKD = 48 ﬂ?ﬁﬂﬁMax. (0.219y4 ADCSR.ADHSC =0
MHz) source ADSSTRN.SST[7:0] = 0x0A MHz) =0.3kQ ADSSTRN.SST[7:0] = 0x0A
impedance ADACSR.ADSAC =1 ADACSR.ADSAC =1
Max. = 0.3
o) 1.29 — — us Normal-precision channel 1.29 — — us Normal-precision channel
(0.844)" ADCSR.ADHSC =0 (0.844)" ADCSR.ADHSC =0
ADSSTRN.SST[7:0] = 0x28 ADSSTRN.SST[7:0] = 0x28
ADACSR.ADSAC =1 ADACSR.ADSAC =1
Offset error — +1.0 4.5 LSB High-precision channel RIBIRE — +1.0 +4.5 LSB High-precision channel
+6.0 LSB Other than specified +6.0 LSB EE UM
Full-scale error — +1.0 +4.5 LSB High-precision channel Full-scale error — +1.0 +4.5 LSB High-precision channel
+6.0 LSB Other than specified +6.0 LSB BRI
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Table 2.35

Reference voltage range applied to the VREFHO and VREFLO.

A/D conversion characteristics (1) in high-speed A/D conversion mode (2 of 2)
Conditions: VCC = AVCCO = VREFHO0 = 4.5 to 5.5 V5, VSS = AVSS0 = VREFLO =0 V
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Table 2.35

A FVREFHOF VREFLOMIES E BBIESE R,

BIRADFRIE T FAIADIEIRIFE(1)(20f2)
Conditions: VCC = AVCCO = VREFHO = 4.5 to 5.5 V5, VSS = AVSS0 = VREFL0O = 0 V

Parameter Min Typ Max Unit Test conditions

Quantization error — 0.5 — LSB —

Absolute accuracy — +2.5 5.0 LSB High-precision channel
+8.0 LSB Other than specified

DNL differential nonlinearity error — +1.0 — LSB —

INL integral nonlinearity error — +1.5 +3.0 LSB —

Parameter Min Typ Max Unit et

2HIRE — +0.5 — LSB —

HITHEE — 2.5 +5.0 LSB High-precision channel
+8.0 LSB FBELIN

DNLI¥ S IELLEIRE — +1.0 — LSB —

INLRRS AL MIRE — +1.5 +3.0 LSB —

Note:  The characteristics apply when no pin functions other than 12-bit A/D converter input are used.

Absolute accuracy does not include

quantization errors. Offset error, full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do not include

quantization errors.

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

test conditions.

Note 2. Except for I/O input capacitance (Cin), see section 2.2.4. 1/0 VOH, VOL, and Other Characteristics.

Note 3. Reference data.

Note 4. () lists sampling time.

Note 5. When VREFHO0 < AVCCO0, the MAX. values are as follows.
Absolute accuracy/Offset error/Full-scale error:

For voltage difference between AVCCO and VREFHO, it should be added +£0.75 LSB/V to the Max spec.
INL integral non-linearity error:
For voltage difference between AVCCO and VREFHO, it should be added +0.2 LSB/V to the Max spec.

Table 2.36

Reference voltage range applied to the VREFHO and VREFLO.

A/D conversion characteristics (2) in high-speed A/D conversion mode
Conditions: VCC = AVCCO = VREFHO = 2.7 to 5.5 V'5, VSS = AVSS0 = VREFLO =0 V

Note: IZAFMERTREMAR2MUADIEMRBIMAUIMNISIHITHAEN ., BNBEFSEENIRE. RIBIRE. HERIRE. DNLMD LK
REFMINLRD L MIRETEEEHIRE,

A1 F AT B R R B AL AR B R B M. N e R R RS E,

SE2I0MNEBE(CINBRIN, W2.2.4%5, IOVOH. VOLFIEMhiFM,

A3BEUIE,
40T T REE BT 8l

JE5. 5 VREFHO<AVCCORY, MAX{EI0To

Absolute accuracy/Offset error/Full-scale error:
Xy FAVCCOFMVREFHOZ [BIRYEB[EE, R¥£0.75LSBVRIMEIMaxiiig, INLFRDIRLMIRE !

3+ FAVCCOFIVREFHOZ BIFVEBIEZE, RZi§+0.2LSBVARIMEIMaxilig,

Table 2.36

N A FVREFHOMVREFLOKI S Z B ETE,

BEIRADFRZR TRADFIRFE (2)
Conditions: VCC = AVCCO = VREFHO = 2.7 to 5.5 V5, VSS = AVSS0 = VREFLO = 0 V

Parameter Min Typ Max Unit Test conditions
PCLKD (ADCLK) frequency 1 — 48 MHz —
Analog input capacitance™ | Cs — — 9’3 pF High-precision channel
— — 1073 pF Normal-precision channel
Analog input resistance Rs — — 1.9 kQ High-precision channel
— — 6.0™3 kQ Normal-precision channel
Analog input voltage range | Ain 0 — VREFHO V —
Resolution — — 12 Bit —
Conversion time™! Permissible |0.67 — — us High-precision channel
(Operation at PCLKD = 48 | signal (0.219)4 ADCSR.ADHSC =0
MHz) source ADSSTRN.SST[7:0] = 0x0A
impedance ADACSR.ADSAC =1
Max. = 0.3 —
KQ 1.29 — — us Normal-precision channel
(0.844)™ ADCSR.ADHSC =0
ADSSTRnN.SST[7:0] = 0x28
ADACSR.ADSAC =1
Offset error — +1.0 155 LSB High-precision channel
7.0 LSB Other than specified
Full-scale error — +1.0 +5.5 LSB High-precision channel
+7.0 LSB Other than specified
Quantization error — 0.5 — LSB —
Absolute accuracy — +2.5 6.0 LSB High-precision channel
+9.0 LSB Other than specified
DNL differential nonlinearity error — +1.0 — LSB —
INL integral nonlinearity error — +1.5 +3.0 LSB —
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Parameter Min Typ Max Unit M5 14
PCLKD (ADCLK) frequency 1 — 48 MHz —
e VL TIPNEER ) Cs — — 93 pF High-precision channel
—_ —_ 1073 pF Normal-precision channel
P DNEEN ] Rs — — 1.9"3 kQ High-precision channel
— — 6.073 kQ Normal-precision channel
BEIRNBEEE Ain 0 —_ VREFHO \% —
Resolution — — 12 Bit —
=2 NI AFWNES | 0.67 — — us High-precision channel
(Operation at PCLKD = 48 | BEFE#IMax. | (0.219) ADCSR.ADHSC =0
MHz) =0.3kQ ADSSTRn.SST[7:0] = 0x0A
ADACSR.ADSAC =1
1.29 — — us Normal-precision channel
(0.844)" ADCSR.ADHSC =0
ADSSTRnN.SST[7:0] = 0x28
ADACSR.ADSAC =1
RIBIRE — £1.0 £5.5 LSB High-precision channel
+7.0 LSB EBEUIN
Full-scale error — +1.0 +5.5 LSB High-precision channel
+7.0 LSB B LLIMY
EHIRE — +0.5 — LSB —
HITHEE — 2.5 6.0 LSB High-precision channel
9.0 LSB B AN
DNLi# 7 FLkIEi1RE — +1.0 — LSB —
INLFR D FEE IR E — +1.5 +3.0 LSB —
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2. Electrical Characteristics

Note:  The characteristics apply when no pin functions other than 12-bit A/D converter input are used. Absolute accuracy does not include
quantization errors. Offset error, full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do not include

quantization errors.

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

test conditions.

Note 2. Except for I/O input capacitance (Cin), see section 2.2.4. 1/0 VOH, VOL, and Other Characteristics.

Note 3. Reference data.

Note 4. () lists sampling time.
Note 5. When VREFHO < AVCCO, the MAX. values are as follows.

Absolute accuracy/Offset error/Full-scale error:

For voltage difference between AVCCO and VREFHO, it should be added +0.75 LSB/V to the Max spec.
INL integral non-linearity error:
For voltage difference between AVCCO and VREFHO, it should be added +0.2 LSB/V to the Max spec.

Table 2.37

Reference voltage range applied to the VREFHO and VREFLO.

A/D conversion characteristics (3) in high-speed A/D conversion mode
Conditions: VCC = AVCCO = VREFHO0 = 2.4 to 5.5 V'5, VSS = AVSS0 = VREFLO =0 V

RA2E1 Datasheet

2. BREE

Note:  ZAFMEIER T AEEMAMR12{UADIE I A\ LISMYSIFITHAERY, EXBEFEEENIRE, RIBIRE. RERIRE. DNLHDIELNM
REFMINLRD FLMIRETEERHIRE,

A1 F AT B R R R AL AR B R B M. N e R R RS E,

SE2I0MNEBE(CINBRIN, M2.2.4%5, IOVOH. VOLFIEMhiFM,

A3BEHIE,
405 T REE BT 8l

JE5. 5 VREFHO<AVCCORY, MAX BN T.

Absolute accuracy/Offset error/Full-scale error:
Xt FAVCCOMVREFHOZ BINEBIEE, [ AF+0.75LSBVARMEIMaxitg, INLARDIELMIRE:

ST FAVCCOMVREFHOZ [BIRVEBIEZE, R +0.2LSBVARIIEIMaxFg.

Table 2.37

[ F§ FVREFHOFVREFLOB & & BB £ B H,

EIRADFHRIZR TRADFRFE (3)
Conditions: VCC = AVCCO = VREFHO = 2.4 to 5.5 V'5, VSS = AVSS0 = VREFLO = 0 V

Parameter Min Max Unit Test conditions
PCLKD (ADCLK) frequency 1 — 32 MHz —
Analog input capacitance™ | Cs — — 93 pF High-precision channel
— — 10”3 pF Normal-precision channel
Analog input resistance Rs — — 227 kQ High-precision channel
— — 7.0" kQ Normal-precision channel
Analog input voltage range | Ain 0 — VREFHO V —
Resolution — — 12 Bit —
Conversion time™! Permissible |1.00 — — us High-precision channel
(Operation at PCLKD = 32 | signal (0.328)4 ADCSR.ADHSC =0
MHz) source ADSSTRN.SST[7:0] = 0x0A
impedance ADACSR.ADSAC =1
Max. = 1.3 —
KQ 1.94 — — us Normal-precision channel
(1.266)" ADCSR.ADHSC =0
ADSSTRN.SST[7:0] = 0x28
ADACSR.ADSAC =1
Offset error — +1.0 5.5 LSB High-precision channel
+7.0 LSB Other than specified
Full-scale error — +1.0 5.5 LSB High-precision channel
+7.0 LSB Other than specified
Quantization error — 0.5 — LSB —
Absolute accuracy — +2.50 6.0 LSB High-precision channel
+9.0 LSB Other than specified
DNL differential nonlinearity error — +1.0 — LSB —
INL integral nonlinearity error — +1.5 +3.0 LSB —

Parameter Min Max Unit M5 14
PCLKD (ADCLK) frequency 1 — 32 MHz —
RN BB 2 Cs — — 93 pF High-precision channel
— — 10”3 pF Normal-precision channel
BN DNEEN ] Rs — — 223 kQ High-precision channel
— — 7.0°3 kQ Normal-precision channel
BEIANBEEE Ain 0 —_ VREFHO \% —
Resolution — — 12 Bit —
AT [E]*1 AFNES [1.00 — — us High-precision channel
(Operation at PCLKD = 32 | B®FE#Max. | (0.328) ADCSR.ADHSC = 0
MHz) =1.3kQ ADSSTRN.SST[7:0] = Ox0A
ADACSR.ADSAC =1
1.94 — — us Normal-precision channel
(1.266)" ADCSR.ADHSC =0
ADSSTRn.SST[7:0] = 0x28
ADACSR.ADSAC =1
RBIRE — £1.0 £55 LSB High-precision channel
+7.0 LSB EEUIN
Full-scale error — +1.0 +5.5 LSB High-precision channel
+7.0 LSB B LAIMY
EWIRE — +0.5 — LSB —
HXTHEE — +2.50 6.0 LSB High-precision channel
9.0 LSB BN
DNLI¥ 4 I IEIRE — +1.0 — LSB —
INLRRD I EAMIRE — 1.5 +3.0 LSB —

Note:  The characteristics apply when no pin functions other than 12-bit A/D converter input are used.

Absolute accuracy does not include

quantization errors. Offset error, full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do not include

quantization errors.

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

test conditions.

Note 2. Except for I/O input capacitance (Cin), see section 2.2.4. 1/0 VOH, VOL, and Other Characteristics.

Note 3. Reference data.

Note 4. () lists sampling time.
Note 5. When VREFHO0 < AVCCO, the MAX. values are as follows.

Absolute accuracy/Offset error/Full-scale error:

For voltage difference between AVCCO and VREFHO, it should be added +0.75 LSB/V to the Max spec.
INL integral non-linearity error:
For voltage difference between AVCCO and VREFHO, it should be added +0.2 LSB/V to the Max spec.
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Note:  ZFFIEIER T RERMR2{UADFE R A LSS IITHRER, LXWBEFBEENIRE, RIBZIRE. HRERIRE. DNLHOIELNM
REMINLRD L RETAFELIRE,

1 AT (8] 2 RAF AT R AN L ARRS Y 2 M0 BTN R e R RIFIRSHIHE,

FE2I0OBNBEA(CiNERSN, 1122475, IOVOH. VOLFIE M,

A3 BEHIE,
E4.0FH T REERE,

75,24 VREFHO<AVCCOBY, MAXE1TF,

Absolute accuracy/Offset error/Full-scale error:
X FAVCCOFMVREFHOZ [EIRVEB[EE, RZ¥E£0.75LSBVAIMEIMaxiiig, INLRRDIFLMIRE:

S+ FAVCCOFIVREFHOZ BIVEBIEE, 35 +0.2LSBVAINEIMaxiig,
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RA2E1 Datasheet 2. Electrical Characteristics

Table 2.38 A/D conversion characteristics (4) in low-power A/D conversion mode
Conditions: VCC = AVCCO = VREFHO0 = 2.7 to 5.5 V5, VSS = AVSS0 = VREFLO =0 V

RA2E1 Datasheet 2. BEHEH

Table 2.38  {RINFEADHIRIEN FHIADRIRIFE (4)
Conditions: VCC = AVCCO0 = VREFH0 = 2.7 t0 5.5 V’5, VSS = AVSS0 = VREFLO =0V

Reference voltage range applied to the VREFHO and VREFLO.

A FVREFHOFM VREFLOMIES E BBIESE R,

Parameter Min Typ Max Unit Test conditions
PCLKD (ADCLK) frequency 1 — 24 MHz —
Analog input capacitance™ | Cs — — 9'3 pF High-precision channel
— — 1073 pF Normal-precision channel
Analog input resistance Rs — — 1.9 kQ High-precision channel
— — 673 kQ Normal-precision channel
Analog input voltage range | Ain 0 — VREFHO \Y —
Resolution — — 12 Bit —
Conversion time™! Permissible | 1.58 — — us High-precision channel
(Operation at PCLKD =24 | signal (0.438)" ADCSR.ADHSC = 1
MHz) source ADSSTRN.SST[7:0] = 0x0A
impedance ADACSR.ADSAC =1
Max. = 1.1 N .
kQ 2.0 (0.854)4 | — — s Normal-precision channel
ADCSR.ADHSC = 1
ADSSTRnN.SST[7:0] = 0x14
ADACSR.ADSAC =1
Offset error — +1.25 6.0 LSB High-precision channel
7.5 LSB Other than specified
Full-scale error — +1.25 6.0 LSB High-precision channel
+7.5 LSB Other than specified
Quantization error — +0.5 — LSB —
Absolute accuracy — +3.25 +7.0 LSB High-precision channel
+10.0 LSB Other than specified
DNL differential nonlinearity error — +1.5 — LSB —
INL integral nonlinearity error — +1.75 +4.0 LSB —

Parameter Min Typ Max Unit i &=
PCLKD (ADCLK) frequency 1 — 24 MHz —
BEIANBE2 Cs — — 9'3 pF High-precision channel
— — 10"3 pF Normal-precision channel
NN E Rs — — 1.9'3 kQ High-precision channel
— — 673 kQ Normal-precision channel
BN B ESEE Ain 0 — VREFHO \% —
Resolution — — 12 Bit —
BT [E]x1 AFWNES | 1.58 — — us High-precision channel
(Operation at PCLKD = 24 | BM#Max. | (0.438)% ADCSR.ADHSC = 1
MHz) =1.1kQ ADSSTRn.SST[7:0] = 0x0A
ADACSR.ADSAC =1
2.0 (0.854)4 | — — s Normal-precision channel
ADCSR.ADHSC =1
ADSSTRN.SST[7:0] = 0x14
ADACSR.ADSAC =1
REIRE — +1.25 +6.0 LSB High-precision channel
£7.5 LSB BE SN
Full-scale error — +1.25 6.0 LSB High-precision channel
7.5 LSB EE UMY
BHIRE — +0.5 — LSB —
HITHEE — +3.25 +7.0 LSB High-precision channel
+10.0 LSB FBE I
DNL# s IELE IR E — +1.5 — LSB —
INLRRS AL MR E — +1.75 +4.0 LSB —

Note:  The characteristics apply when no pin functions other than 12-bit A/D converter input are used. Absolute accuracy does not include
quantization errors. Offset error, full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do not include
quantization errors.

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

Note 2. Except for I/0O input capacitance (Cin), see section 2.2.4. I/O VOH, VOL, and Other Characteristics.

Note 3. Reference data.

Note 4. () lists sampling time.

Note 5. When VREFHO < AVCCO0, the MAX. values are as follows.

Absolute accuracy/Offset error/Full-scale error:

For voltage difference between AVCCO and VREFHO, it should be added +0.75 LSB/V to the Max spec.
INL integral non-linearity error:

For voltage difference between AVCCO and VREFHO, it should be added +0.2 LSB/V to the Max spec.

Table 2.39 AID conversion characteristics (5) in low-power A/D conversion mode (1 of 2)

Conditions: VCC = AVCCO = VREFHO0 = 2.4 to 5.5 V'3, VSS = AVSS0 = VREFLO =0 V
Reference voltage range applied to the VREFHO and VREFLO.

Note: IZHFMERTRERRR12MUADIMBIMAUIMNISIHITHEEN ., BNBEFSEENIRE. RIRIRE. HERRIRE. DNLIMD LK
REFMINLRD FLMIRETEEEHIRE,

1 FRIRAY I8 B RAF AR A LU AR R B M. SRR R AR R IR SRV R

E2I0MANBA(CinFRSM, W2.2.475, IOVOH. VOLFMEfithFiE,
A3BEIE
A4.0FIH T KA E,
7E5. 24 VREFHO<AVCCOBY, MAX BT,
Absolute accuracy/Offset error/Full-scale error:
Xt FAVCCOMVREFHOZ BINEBEE, [ AF+0.75LSBVARMEIMaxit&. INLARDIELMIRE:

Xy FAVCCOFMVREFHOZ IBIRYEBEE, RZ¥E£0.2LSBVARINEIMaxi.

Table 2.39  {RINFEADH:RIE FRIADIEIRIFIE(5)(10f2)

Conditions: VCC = AVCCO = VREFH0 = 2.4 to 5.5 V5, VSS = AVSS0 = VREFLO =0 V
N A FVREFHOF VREFLOBI S Z B ETE,

Parameter Min Typ Max Unit Test conditions
PCLKD (ADCLK) frequency 1 — 16 MHz —
Analog input capacitance™ |Cs — — 9"3 pF High-precision channel
— — 1073 pF Normal-precision channel
Analog input resistance Rs — — 223 kQ High-precision channel
— — 773 kQ Normal-precision channel
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Parameter Min Typ Max Unit M5 14
PCLKD (ADCLK) frequency 1 — 16 MHz —
(e PETIPNEER ) Cs — — 93 pF High-precision channel

— — 10™3 pF Normal-precision channel
I B R Rs — — 2.2%3 kQ High-precision channel

— — 73 kQ Normal-precision channel
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Table 2.39

Reference voltage range applied to the VREFHO and VREFLO.

A/D conversion characteristics (5) in low-power A/D conversion mode (2 of 2)
Conditions: VCC = AVCCO = VREFHO0 = 2.4 to 5.5 V'5, VSS = AVSS0 = VREFLO =0 V

RA2E1 Datasheet

2. BREE

Table 2.39

N FVREFHOF VREFLOMI S E BBIESE R,

EIhFEADRHUE T T RIADEEIRF1E (5)(20f2)
Conditions: VCC = AVCCO = VREFHO = 2.4 to 5.5 V5, VSS = AVSS0 = VREFLO = 0 V

Parameter Min Typ Max Unit Test conditions
Analog input voltage range | Ain 0 — VREFHO \% —
Resolution — — 12 Bit —
Conversion time™! Permissible |2.38 — — us High-precision channel
(Operation at PCLKD = 16 | signal (0.656) ADCSR.ADHSC = 1
MHz) source ADSSTRN.SST[7:0] = 0x0A
impedance ADACSR.ADSAC =1
Max. = 2.2 . .
o) 3.0 (1.281) 4| — — us Normal-precision channel
ADCSR.ADHSC =1
ADSSTRN.SST[7:0] = 0x14
ADACSR.ADSAC =1
Offset error — +1.25 6.0 LSB High-precision channel
+7.5 LSB Other than specified
Full-scale error — +1.25 6.0 LSB High-precision channel
7.5 LSB Other than specified
Quantization error — +0.5 — LSB —
Absolute accuracy — +3.25 7.0 LSB High-precision channel
+10.0 LSB Other than specified
DNL differential nonlinearity error — +1.5 — LSB —
INL integral nonlinearity error — +1.75 +4.0 LSB —

Note:  The characteristics apply when no pin functions other than 12-bit A/D converter input are used.
quantization errors. Offset error, full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do not include

quantization errors.

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

test conditions.

Absolute accuracy does not include

Note 2. Except for I/O input capacitance (Cin), see section 2.2.4. 1/0 VOH, VOL, and Other Characteristics.

Note 3. Reference data.
Note 4. () lists sampling time.

Note 5. When VREFHO0 < AVCCO, the MAX. values are as follows.

Absolute accuracy/Offset error/Full-scale error:
For voltage difference between AVCCO and VREFHO, it should be added +0.75 LSB/V to the Max spec.

INL integral non-linearity error:

For voltage difference between AVCCO and VREFHO, it should be added +0.2 LSB/V to the Max spec.

Table 2.40

Reference voltage range applied to the VREFHO and VREFLO.

A/D conversion characteristics (6) in low-power A/D conversion mode (1 of 2)
Conditions: VCC = AVCCO = VREFHO0 = 1.8 to 5.5 V'5, VSS = AVSS0 = VREFLO =0 V

Parameter Min Typ Max Unit e 2t
BEIAN B EEE Ain 0 — VREFHO \ —
Resolution — — 12 Bit —
B4R AT B+ 1 AWHIES |2.38 — — us High-precision channel
(Operation at PCLKD = 16 | //E#Max. | (0 656) ADCSR.ADHSC = 1
MHz) =2.2kQ ADSSTRN.SST[7:0] = Ox0A
ADACSR.ADSAC =1
3.0 (1.281)4 | — — us Normal-precision channel
ADCSR.ADHSC =1
ADSSTRnN.SST[7:0] = 0x14
ADACSR.ADSAC =1
RIBIRE — +1.25 6.0 LSB High-precision channel
+7.5 LSB FERE LAY
Full-scale error — +1.25 6.0 LSB High-precision channel
+7.5 LSB BE LLSMY
EHIRE — +0.5 — LSB —
HITHEE — +3.25 £7.0 LSB High-precision channel
+10.0 LSB HETE LIS
DNL D IELE IR E — +1.5 — LSB —
INLRRD I EEMIRE — +1.75 +4.0 LSB —

Note: ZAFIEERATREMRR 2UADFRBWMALUIMNISIHIHEER . BNBETEFEENIRE. RIEIRE. BERRIRE. DNUMD LK
REMINLRAD X REFEFEELIRE,

1 FHR AT A R RN E AR BN S, HIMN KRR R RESHNEE,

A2 IOMNEBE(Cin)BRIN, 7122475, IOVOH. VOLMEfM4FH,

A3BEHIE,
405 H T REERE,
75,4 VREFHO<AVCCORY, MAX.ET,

Absolute accuracy/Offset error/Full-scale error:

X FAVCCORMVREFHOZ [BIRVER[EE, RZI§+0.75LSBVRMEIMaxiitg, INLRRSDIELMIRE:

Xt FAVCCORMVREFHOZ BRI EBEZE, R +0.2LSBVARINEIMaxiig,

Table 2.40

A FVREFHOF VREFLOMY S E BBIESE R,

EIhFEADRHUE T FRIADEEIRFE(6)(10f2)
Conditions: VCC = AVCCO = VREFHO = 1.8 to 5.5 V5, VSS = AVSS0 = VREFLO = 0 V

Parameter Min Typ Max Unit Test conditions
PCLKD (ADCLK) frequency 1 — 8 MHz —
Analog input capacitance™ | Cs — — 93 pF High-precision channel
— — 1073 pF Normal-precision channel
Analog input resistance Rs — — 673 kQ High-precision channel
— — 143 kQ Normal-precision channel
Analog input voltage range | Ain 0 — VREFHO \Y —
Resolution — — 12 Bit —
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Parameter Min Typ Max Unit et
PCLKD (ADCLK) frequency 1 — 8 MHz —
BEIANB 2 Cs — — 9'3 pF High-precision channel
— — 10"3 pF Normal-precision channel
eI DNEEN ] Rs — — 63 kQ High-precision channel
— — 14"3 kQ Normal-precision channel
BN B ESEE Ain 0 — VREFHO \ —
Resolution — — 12 Bit —
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2. Electrical Characteristics

Table 2.40

Reference voltage range applied to the VREFHO and VREFLO.

A/D conversion characteristics (6) in low-power A/D conversion mode (2 of 2)
Conditions: VCC = AVCCO = VREFHO0 = 1.8 to 5.5 V"5, VSS = AVSS0 = VREFLO =0 V

RA2E1 Datasheet

2. BREE

Table 2.40

N FVREFHOF VREFLOMI S E BBIESE R,

RIhFEADIHUE T T RIADIEIRF1E(6)(2012)
Conditions: VCC = AVCCO = VREFHO = 1.8 to 5.5 V5, VSS = AVSS0 = VREFLO = 0 V

Parameter Min Typ Max Unit Test conditions
Conversion time™! Permissible |4.75 — — us High-precision channel
(Operation at PCLKD = 8 | signal (1.313) ADCSR.ADHSC = 1
MHz) source ADSSTRN.SST[7:0] = 0x0A
impedance ADACSR.ADSAC =1
Max. =5 kQ N .
6.0 (2.563)4 | — — us Normal-precision channel
ADCSR.ADHSC = 1
ADSSTRn.SST[7:0] = 0x14
ADACSR.ADSAC =1
Offset error — +1.25 7.5 LSB High-precision channel
+10.0 LSB Other than specified
Full-scale error — +1.5 +7.5 LSB High-precision channel
+10.0 LSB Other than specified
Quantization error — +0.5 — LSB —
Absolute accuracy — +3.75 +9.5 LSB High-precision channel
+13.5 LSB Other than specified
DNL differential nonlinearity error — +2.0 — LSB —
INL integral nonlinearity error — +2.25 4.5 LSB —

Parameter Min Typ Max Unit it 5= 1%
22 G NI AWHES |4.75 — — us High-precision channel
(Operation at PCLKD = 8 | /&FE#iMax. | (1.313)4 ADCSR.ADHSC = 1
MHz) =5kQ ADSSTRn.SST[7:0] = 0x0A
ADACSR.ADSAC =1
6.0 (2.563)4 | — — us Normal-precision channel
ADCSR.ADHSC =1
ADSSTRn.SST[7:0] = 0x14
ADACSR.ADSAC =1
RIBIRE — +1.25 £7.5 LSB High-precision channel
£10.0 LSB HEE LMY
Full-scale error — +1.5 +7.5 LSB High-precision channel
+10.0 LSB 18 UMY
EHIRE — +0.5 — LSB —
HITHEE — +3.75 $9.5 LSB High-precision channel
+13.5 LSB EEUIMY
DNLi¥ 5 IE&IEIRE — +2.0 — LSB —
INLFR D FEE IR E — +2.25 +4.5 LSB —

Note:  The characteristics apply when no pin functions other than 12-bit A/D converter input are used.

Absolute accuracy does not include

quantization errors. Offset error, full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do not include

quantization errors.

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

test conditions.

Note 2. Except for I/O input capacitance (Cin), see section 2.2.4. /0O VOH, VOL, and Other Characteristics.

Note 3. Reference data.

Note 4. () lists sampling time.

Note 5. When VREFHO0 < AVCCO, the MAX. values are as follows.

Absolute accuracy/Offset error/Full-scale error:
For voltage difference between AVCCO and VREFHO, it should be added +0.75 LSB/V to the Max spec.
INL integral non-linearity error:
For voltage difference between AVCCO and VREFHO, it should be added +0.2 LSB/V to the Max spec.

Table 2.41

Reference voltage range applied to the VREFHO and VREFLO.

A/D conversion characteristics (7) in low-power A/D conversion mode (1 of 2)
Conditions: VCC = AVCCO = VREFHO0 = 1.6 to 5.5 V'3, VSS = AVSS0 = VREFLO =0 V

Note:  ZAFIEIER T AERAMR12{UADIE MR A LSS IFITHEERT, EXBEFBEELIRE, RIBIRE. HERIRE. DNLHOIELNM
REFMINLRD FLMIRETEEEHIRE,

1 R AT (8] 2 RAF AT R AN L ARRS B Y 2 M. E XTI R AR R RIFIRSHIHE,

SE2 IO NEBA(Cin)ERSM, 102.2475, IOVOH. VOLFE fth4E,

A3BEHIE,
405 T R e E,

7E5.24VREFHO<AVCCOBY, MAX BT,
Absolute accuracy/Offset error/Full-scale error:

3 FAVCCOFMVREFHOZ [BIMEBEE, [ +0.75LSBVARIMEIMaxilfg, INLARDIELMIRE !

S FAVCCOFVREFHOZ [BIFYEBIEE, 3§ +0.2LSBVAINEIMaxilig,

Table 2.41

[ F§ FVREFHOFNVREFLOM & & BB [E B H,

fEINFEADIERIE N T BIADERIRIFE(7) (10f2)
Conditions: VCC = AVCCO = VREFHO = 1.6 to 5.5 V/'5, VSS = AVSS0 = VREFLO = 0 V

Parameter Min Typ Max Unit Test conditions
PCLKD (ADCLK) frequency 1 — 4 MHz —
Analog input capacitance™ | Cs — — 93 pF High-precision channel
— — 10"3 pF Normal-precision channel
Analog input resistance Rs — — 12"3 kQ High-precision channel
— — 283 kQ Normal-precision channel
Analog input voltage range | Ain 0 — VREFHO \% —
Resolution — — 12 Bit —
Conversion time”! Permissible |95 (2.625)4 | — — us High-precision channel
(Operation at PCLKD =4 | signal ADCSR.ADHSC =1
MHz) source ADSSTRN.SST[7:0] = 0x0A
impedance ADACSR.ADSAC =1
Max. = 9.9 .
KQ 12.0 — — us Normal-precision channel
(5.125)" ADCSR.ADHSC =1
ADSSTRN.SST[7:0] = 0x14
ADACSR.ADSAC =1
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Parameter Min Typ Max Unit Mt K14
PCLKD (ADCLK) frequency 1 — 4 MHz —
RN BB 2 Cs — — 93 pF High-precision channel
— — 10™3 pF Normal-precision channel
= EPETIPNEEL ] Rs — — 12°3 kQ High-precision channel
— — 283 kQ Normal-precision channel
BRI\ BESEE Ain 0 — VREFHO \% —
Resolution — — 12 Bit —
AT a1 AFHES | 9.5(2.625)4 | — — us High-precision channel
(Operation at PCLKD = 4 | /FE#iMax. ADCSR.ADHSC = 1
MHz) =9.9kQ ADSSTRN.SST[7:0] = 0x0A
ADACSR.ADSAC =1
12.0 — — us Normal-precision channel
(5.125)" ADCSR.ADHSC = 1
ADSSTRnN.SST[7:0] = 0x14
ADACSR.ADSAC =1
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RA2E1 Datasheet 2. Electrical Characteristics

Table 2.41 A/D conversion characteristics (7) in low-power A/D conversion mode (2 of 2)

Conditions: VCC = AVCCO = VREFHO0 = 1.6 to 5.5 V'3, VSS = AVSS0 = VREFLO =0 V
Reference voltage range applied to the VREFHO and VREFLO.

Parameter Min Typ Max Unit Test conditions

Offset error — +1.25 +7.5 LSB High-precision channel
+10.0 LSB Other than specified

Full-scale error — 1.5 +7.5 LSB High-precision channel
+10.0 LSB Other than specified

Quantization error — 0.5 — LSB —

Absolute accuracy — +3.75 9.5 LSB High-precision channel
+13.5 LSB Other than specified

DNL differential nonlinearity error — +2.0 — LSB —

INL integral nonlinearity error — +2.25 +4.5 LSB —

Note:  The characteristics apply when no pin functions other than 12-bit A/D converter input are used. Absolute accuracy does not include
quantization errors. Offset error, full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do not include
quantization errors.

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

Note 2. Except for I/0O input capacitance (Cin), see section 2.2.4. I/O VOH, VOL, and Other Characteristics.

Note 3. Reference data.

Note 4. () lists sampling time.

Note 5. When VREFHO < AVCCO, the MAX. values are as follows.

Absolute accuracy/Offset error/Full-scale error:

For voltage difference between AVCCO and VREFHO, it should be added +0.75 LSB/V to the Max spec.
INL integral non-linearity error:

For voltage difference between AVCCO and VREFHO, it should be added +0.2 LSB/V to the Max spec.

Figure 2.38 shows the equivalent circuit for analog input.

RA2E1 Datasheet 2. BEHEH

Table 2.41 RIhEEADFMIE N TRIADE I (7)(20f2)

Conditions: VCC = AVCCO = VREFHO0 = 1.6 to 5.5 V', VSS = AVSS0 = VREFLO =0 V
N FVREFHOF VREFLOMI S E BBIESE R,

Parameter Min Typ Max Unit e 2t

RIZIRE — +1.25 7.5 LSB High-precision channel
+10.0 LSB B LAIMY

Full-scale error — +1.5 +7.5 LSB High-precision channel
+10.0 LSB EE LN

EWIRE — +0.5 — LSB —

HITHEE — £3.75 9.5 LSB High-precision channel
+13.5 LSB EBEUI

DNL IELR IR E — +2.0 — LSB —

INLRRSD AL MIRE — +2.25 +4.5 LSB —

MCU

Analog input
ANn Rs ADC12

I |z~

Cs

Note:  Terminal leakage current is not shown in this figure.

Figure 2.38  Equivalent circuit for analog input

Table 2.42 12-bit A/D converter channel classification

Classification Channel Conditions Remarks

High-precision channel ANO00O to ANO10 AVCCO0=16t05.5V Pins AN0OO to ANO10 cannot
Normal-precision channel ANO0O17 to AN022 E’i:ssrrelids:ii)r?,exﬁ;ar: It/hOe ;”SD

converter is in use.

Internal reference voltage input channel Internal reference voltage AVCCO0=1.8t05.5V —

Temperature sensor input channel Temperature sensor output AVCC0=1.8t05.5V —

Input channel from CTSU CTSU TSCAP voltage AVCCO0=16t055V —
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Note: IZHFMERATREMRRR12UADFMRBIMALUIMNISIHIIEEN ., BNBETSEENIRE. RIRIRE. HERRIRE. DNLMD LK
REFMINLRD FFLMIRETBEEHIRE

1 FEIRAY (8) B RAF AR AN LU AR M B0 REINR R A R R IR SRV R,

A2 IOMNEBE(Cin)BRIN, 1122475, IOVOH. VOLME s,
A3BEHIE,
40P T REEET 8l
5. 5 VREFHO<AVCCOBY, MAX{EHI T,
Absolute accuracy/Offset error/Full-scale error:
X FAVCCOFMVREFHOZ B RBIEE, F4&£0.75LSBVARMEIMaxiiig, INLFRDIELLIEIRE:

3 F AVCCORIVREFHOZ BIEBEE, FIi§+0.2LSBVARMEIMaxHligo
E2.38 R T IR NI F R B,

MCU

EIKEANAN
n Rs ADC12

I |z~

Cs

T

Note: ZEIFRERKHFKEM.

Figure 2.38  #EIMMANFH B
Table 2.42  12{ulE¥ILIRZEE 572

Classification Channel Conditions Remarks
High-precision channel ANO0O0O to AN010 AVCCO0=16t055V {EAADIZIR238T, ANOOOE
ANO105| IR BE B {EI@ IO

Normal-precision channel ANO017 to AN022 . TST&E 4.

RESE BERNBEE ABESEBE AVCCO0=18t0o55V —

aE LRI RE e T RReg i AVCCO0=18t055V —

SRBCTSURNRINIBIE CTSU TSCAP voltage AVCCO0=16t055V —
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Table 243  ADRIEISZ BIEFE

Conditions: VCC = AVCCO = VREFH0 = 1.8t0 5.5 V"'
Parameter Min Typ Max Unit M &= 14
AEESEBERMNIBE2 1.42 1.48 1.54 \% —
PCLKD (ADCLK) frequency"3 1 — 2 MHz —
SEFERT [E]+4 5.0 — — us —

Table 2.43 A/D internal reference voltage characteristics
Conditions: VCC = AVCCO = VREFHO = 1.8 to 5.5 V"
Parameter Min Typ Max Unit Test conditions
Internal reference voltage input channel™ 1.42 1.48 1.54 \ —
PCLKD (ADCLK) frequency™ 1 — 2 MHz —
Sampling time™ 5.0 — — s —
Note 1. The internal reference voltage cannot be selected for input channels when AVCCO < 1.8 V.

A1.HAVCCO<1.8VEY, FEENBNBEEZFERNIESEBE,
A212(UADAB S BERIERNESE BEMA R 2{IADIERERET Y B E,

Note3.Whentheinternalreferencevoltageisselectedasthehigh—potentialreferencevoltage.

FARRAES E BER,

Note 2. The 12-bit A/D internal reference voltage indicates the voltage when the internal reference voltage is input to the 12-bit A/D
converter.
Note 3. When the internal reference voltage is selected as the high-potential reference voltage.
Note 4. When the internal reference voltage is converted.
A
i
OXFFF == === mmmm oo s oo oo oo o oo - '
Integral nonlinearity
error (INL)
A/D converter 3
output code |_ : ..;/ Ideal line of actual A/D
Actual A/D conversion / / /./, conversion characterls?c
characteristic e !
L :
= T s
] //.-// '
Ideal A/D conversion }// i
characteristic 74> w—Differential nonlinearity error (DNL) |
/7 7" 4 1-LSB width for ideal AID
7/ ! conversion characteristic !
. i i
: i . . . . !
S —i «— Differential nonlinearity error (DNL) !
’ i : !
#—>  1-LSB width for ideal AID '
_____ conversion characteristic '
i
1
:l.)l.ln' 1
/;, Absolute accuracy !
weglind :
Hd , '
ox000 L2 , Offset error ’, , ! s
0 Analog input voltage / VREFHO
(full-scale)
Figure 2.39 lllustration of 12-bit A/D converter characteristic terms

Absolute accuracy

Absolute accuracy is the difference between output code based on the theoretical A/D conversion characteristics, and the
actual A/D conversion result. When measuring absolute accuracy, the voltage at the midpoint of the width of the analog
input voltage (1-LSB width), which can meet the expectation of outputting an equal code based on the theoretical A/D
conversion characteristics, is used as the analog input voltage. For example, if 12-bit resolution is used and the reference
voltage VREFHO = 3.072 V, then 1-LSB width becomes 0.75 mV, and 0 mV, 0.75 mV, and 1.5 mV are used as the analog

r' s
OXFFF === === mm = e o e o e e e e e e e e e e e e e e e e .
)ﬁmtzﬁm;%um
ADIE 284
HiHLED /l_ :

SERRADE S I 3 ,
4 !
3 4 !
- 4’_ :
. 7 !
IR ABROIS S S i ;
S35 R WA IREREOND !
v i 1-LSBEE, SSHUBAEMA |
A e T |
7 ; :
A o) R MofREREON :
d e _LSREE, SIIEAEMA !
_____ DEE IS M 5
g B i
7 |
veeslias |
4 / !

0x000 L7 /| RBRE /1 : R

0 warmE VREFHO

(full-scale)
Figure 2.39  12{iAD¥ 24514 53588
WITERE
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BINEE R TIEIRADE GRS 5 SEFFADKME R Z BNER, NELIEER, BEBENE

EEE (1-LSBEE) MRLRBEFEARBMABE, %BEEEIC LA LUK B HFRAEE,

fign, R

BRA12UNDYPERH B SEBEVREFH0=3.072V, M1-LSBEEZLN0.75mV, HEFEROMV. 0.75mVAI1.5mV

TERIRIN
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input voltages. If analog input voltage is 6 mV, an absolute accuracy of =5 LSB means that the actual A/D conversion result
is in the range of 0x003 to 0x00D, though an output code of 0x008 can be expected from the theoretical A/D conversion
characteristics.

Integral nonlinearity error (INL)

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

Differential nonlinearity error (DNL)

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

Offset error

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

Full-scale error

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

25 TSN Characteristics

Table 2.44 TSN characteristics
Conditions: VCC = AVCC0=1.8t0 5.5V

RA2E1 Datasheet 2. BEHEH

WMANBE. MREPIMNBEA6MY, £5LSBRYLITIEE BEkE SFRAYADIRIELE R 1E0x003EI0X00DRYSEEA,
RE MIZie ERIADEHAF M v] LIFRER S H 1$FS 90x008,

R IELEIRE(INL)
MOELMRERNVENRBENHERRENSHNIERL S LMFHHAEZENERRE,

M5 IELkttiR2E (DNL)
WA IELMRERE T EBADRIRF MM -LSBREESKIFREENEEZE,

miziRE
RZIREREBNE — ML ABNERRRSERNE— T RERBZENESR,

Full-scale error
HERREREENEERERBNERASEFHNRERHERBZENES,
2.5 TSN Characteristics

Table 2.44 TSN characteristics
Conditions: VCC = AVCC0=1.8t055V

Parameter Symbol Min Typ Max Unit Test conditions

Relative accuracy — — +1.5 — °C 2.4V or above
— +20 — °C Below 2.4 V

Temperature slope — — -3.3 — mV/°C —

Output voltage (at 25°C) — — 1.05 — \% VCC =33V

Temperature sensor start time | tgTarT — — 5 us —

Sampling time — 5 — — us

Parameter Symbol Min Typ Max Unit M5 1

R — — +15 — °C 24V £
— +2.0 — °C Below 2.4 V

BERE — — -3.3 — mv/°C —

HWHEBE (25°CHT) — — 1.05 — \Y VCC =33V

RER BRI tsTART — — 5 us —

SREERYE] — 5 — — us

2.6 OSC Stop Detect Characteristics

Table 2.45 Oscillation stop detection circuit characteristics

Parameter Symbol Min Typ Max Unit Test conditions

Detection time tar — — 1 ms Figure 2.40

Main clock _\_/—\_/—\ﬁ’
tdr

OSTDSR.OSTDF +

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

Figure 2.40  Oscillation stop detection timing

R01DS0386EJ0110 Rev.1.10 RENESAS Page 71 of 112
Dec 28, 2020

2.6 OSCIZ LER M4 1%
Table 2.45  {EHELEIS N BERIFHE

Parameter Symbol Min Typ Max Unit Mk 14
B ja] tar — — 1 ms Figure 2.40

tdr

OSTDSR.OSTDF +

MOCO clock m
CTSRAVAVAVA [ \ [

Figure 2.40  #RHFLEAEMETH
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2.7 POR and LVD Characteristics

RA2E1 Datasheet

2. BREE

2.7 PORFMILVD4FIE

Table 2.46 Power-on reset circuit and voltage detection circuit characteristics (1) (1 of 2)
Parameter Symbol Min Typ Max |Unit | Test Conditions
Voltage detection | Power-on reset When power supply rise VpoR 147 (151 155 |V Figure 2.41
level™ (POR) )
When power supply fall VpDR 1.46 1.50 1.54 Figure 2.42
Voltage detection | When power supply rise Vdeto_o0 3.74 |3.91 406 |V Figure 2.43
circuit (LVD0)2 When power supply fall 3.68 |3.85 [4.00 thf(a:lllng edge
When power supply rise Vdeto_1 273 |29 3.01
When power supply fall 268 |285 (296
When power supply rise Vdeto 2 2.44 2.59 2.70
When power supply fall 238 |253 |[264
When power supply rise Vdeto_3 1.83 1.95 [2.07
When power supply fall 1.78 1.90 2.02
When power supply rise Vdeto_4 1.66 1.75 1.88
When power supply fall 160 (169 |1.82
Voltage detection | Voltage detection | When power supply rise Vdet1_0 423 (439 |455 |V Figure 2.44
level'! cireuit (LVD1)’® When power supply fall 413 (429 |4.45 thfgllmg edge
When power supply rise Vdet1_1 4.07 |[4.25 |4.39
When power supply fall 3.98 |4.16 [4.30
When power supply rise Vdet1 2 3.97 4.14 4.29
When power supply fall 3.86 |4.03 [4.18
When power supply rise Vdet1_3 3.74 |3.92 |[4.06
When power supply fall 3.68 3.86 4.00
When power supply rise Vdet1_4 3.05 |3.17 [3.29
When power supply fall 298 |3.10 [3.22
When power supply rise Vdet1 5 295 |3.06 |[3.17
When power supply fall 2.89 3.00 3.1
When power supply rise Vdet1_6 286 |297 |[3.08
When power supply fall 279 290 |[3.01
When power supply rise Vet1 7 2.74 2.85 2.96
When power supply fall 268 |279 |[2.90
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Table 2.46 R3S (IR BEMSNBEIFE()(10f2)
Parameter Symbol |Min |Typ |[Max [Unit |Wif&4
BB 4G M BB T+ Power-on reset LR LA VpoR 147 [151 (155 |V Figure 2.41
(POR) LR TR VPDR 146 (150 |[1.54 Figure 2.42
REGIEE (L | YBELFA Vaeto 0 |3.74 391 |4.06 |V Figure 2.43
VDO) *2 - - ETRES
4 e 5 P B 368 [3.85 |4.00 Vee
LR EF Vieto_1 273 |29 |3.01
LR TR 268 (285 (296
LR EFt Vaeto 2 |244 [259 270
YR TRy 238 (253 |2.64
LR EFt Veeto 3 |183 [1.95 |2.07
LR T PERT 1.78 1.90 [2.02
LR EF Veto_4 166 [1.75 [1.88
LR TR 1.60 1.69 1.82
BB A6 B T+ 1 REGIEE (L | YBELFA Vet 0 |4.23 |4.39 |455 |V Figure 2.44
VD1) +3 - - ETRER
4 el T RS 413 (429 445 Vee
LR EF Veetr 1 |4.07 [425 |4.39
LR TR 3.98 |(4.16 [4.30
LR EFt Veetr 2 |3.97 [414 |4.29
LR T PERY 3.86 [4.03 [4.18
LR FF Veet1 3 |374 [392 |4.06
LR TR 3.68 3.86 |4.00
LR EFt Veet1 4 |305 [3.17 |3.29
LR TR 2.98 3.10 3.22
LR EFt Veet1 5 |2.95 [3.06 |3.17
LR T PERY 2.89 3.00 3.1
Y E Veet1 s |2.86 [297 |3.08
LR TR 279 (290 3.01
LR EFt Veet1 7 |274 |2.85 |2.96
LR T Ay 268 (279 |2.90
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Table 2.46 Power-on reset circuit and voltage detection circuit characteristics (1) (2 of 2)
Parameter Symbol Min Typ Max |Unit |Test Conditions
Voltage detection | Voltage detection | When power supply rise Vdet1_8 263 |275 (285 |V Figure 2.44
level'! circuit (LVD1)"® When power supply fall 258 |268 [2.78 thf(a:lling edge
When power supply rise Vdet1_9 254 |264 |[275
When power supply fall 248 |258 |[2.68
When power supply rise Vdet1_A 2.43 2.53 2.63
When power supply fall 238 |248 |[2.58
When power supply rise Vdet1_B 216 |2.26 |[2.36
When power supply fall 2.10 2.20 2.30
When power supply rise Vdet1_c 188 (2 2.09
When power supply fall 1.84 (196 |2.05
When power supply rise Vdet1_D 1.78 1.9 1.99
When power supply fall 1.74 1.86 1.95
When power supply rise Vdet1_E 1.67 1.79 1.88
When power supply fall 1.63 1.75 1.84
When power supply rise Vdet1 F 1.65 1.7 1.78
When power supply fall 160 (165 |1.73
Voltage detection | Voltage detection | When power supply rise Vdet2_0 420 (440 (457 |V Figure 2.45
level™ cireuit (LVD2)* [y o power supply fall 411 431 |448 thfg"ing edge
When power supply rise Vdet2_1 405 (425 |442
When power supply fall 3.97 |417 |4.34
When power supply rise Vdet2_2 3.91 4.1 4.28
When power supply fall 3.83 |4.03 [4.20
When power supply rise Vdet2_3 3.71 3.91 4.08
When power supply fall 3.64 |3.84 [4.01

Note 1. These characteristics apply when noise is not superimposed on the power supply. When a setting causes this voltage detection

level to overlap with that of the voltage detection circuit, it cannot be specified whether LVD1 or LVD2 is used for voltage detection.

Note 2. # in the symbol Vgetg # denotes the value of the OFS1.VDSEL1[2:0] bits.

Note 3. # in the symbol Vget1_# denotes the value of the LVDLVLR.LVD1LVL[4:0] bits.

Note 4. # in the symbol Vgeto # denotes the value of the LVDLVLR.LVD2LVL[2:0] bits.

Table 2.47 Power-on reset circuit and voltage detection circuit characteristics (2) (1 of 2)

Parameter Symbol Min Typ Max Unit Test Conditions

Wait time after power-on | LVDO: enable tPor — 4.3 — ms —

reset cancellation

LVDO: disable tPOR — 3.7 — ms —

Wait time after voltage LVDO: enable™! tLvpo,1,2 — 1.4 — ms —

monitor 0, 1, 2 reset -

cancellation LVDO: disable™ tivp1,2 — 0.7 — ms —

Power-on reset response delay time™ tdet — — 500 ps Figure 2.41, Figure 2.42

LVDO response delay time™ taet — — 500 s Figure 2.43

LVD1 response delay time™ taet — — 350 s Figure 2.44

LVD2 response delay time™ tet — — 600 ps Figure 2.45

Minimum VCC down time tvoFF 500 — — us Figure 2.41,VCC=1.0Vor

above
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Table 2.46 L EE{iFBRE R 8 [E A4S B ER4F1%(1)(20f2)
Parameter Symbol |Min |[Typ |Max |[Unit |iX&4%
F A U B T 1 BERNEE (I | YEFELH Vet1 8 263 |275 |285 |V Figure 2.44
VD1) +3 - - ETREA
SN 1) 258 |2.68 (278 Volo
LR A Vdet1 9 254 |264 |275
B R BT 248 |2.58 |[268
YR Viet1 A 243|253 |2.63
EL:h- N 3) 238 |248 (258
YeR LA Vdet1 B 216 |2.26 |[2.36
SN 1) 210 |2.20 (230
YR A Vdet1 ¢ 1.88 |2 2.09
Y e R BT 1.84 (196 |2.05
LR LA Vdet1 D 1.78 |1.9 1.99
SN 1) 174 [1.86 |1.95
LR A Vdet1 E 1.67 |1.79 |1.88
LB R BT 163 |[1.75 |1.84
YR Vdet1 F 165 |1.7 1.78
LR T Ay 160 |165 [1.73
BB R AQ T BB S+ 1 BERNBEE (L | H8EFELEH Viet2 0 420 |4.40 |457 |V Figure 2.45
VD2) *4 - - ETRA
LB R AT 411 |431 |4.48 VCe
LR A Vet2 1 405 |4.25 |4.42
Y e R BT 3.97 |4.17 |4.34
LR LA Vietz 2 391 |411 |4.28
SN 1) 3.83 |4.03 [4.20
LR A Vet2 3 371 |3.91 |4.08
B R BT 364 |3.84 [4.01
FIXEREEATRELEEENEENER, HigESBULEER M6
BESBERNEHRNETFES, ALTEIEERLVDIERLVD2ATFBERM,
2555 VdetO_#HRI#RTOFS1.VDSEL1[2:01I &,
3RS Vdet1_#PBI#RRLVDLVLRLVDILVLI40II B E, 4555 Vdet2_#HH#
FRRLVDLVLRLVD2LVL[2:0MuMYfE,
Table 2.47 LtEBE(IBREBESVERIFE (Z) (10f2)
Parameter Symbol Min Typ Max Unit M5 14
FEBEMEUHERNER LVDO: enable tpor — 4.3 — ms —
i LVDO: disable tPoRr — 3.7 — ms —
BEKTES0. 1. 28 LVDO: enable”! tLvpo,1,2 — 1.4 — ms —
fIBGH /G B EfFBY 8]
LVDO: disable™2 tLvp1,2 — 0.7 — ms —
- EB 5 {3 MM R 3R B &)+ 3 tget — — 500 us Figure 2.41, Figure 2.42
LV DO Rz 3E 1R B []+3 taet — — 500 s Figure 2.43
LVD1 el B 3E 3R B 8] +3 tget — — 350 us Figure 2.44
LVD2Pa R 3E 1R B i8]+ 3 tget — — 600 us Figure 2.45
BR/\CCIEHLBYE] tvorF 500 — — s B12.41 VCC=1.0VE L E
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2. Electrical Characteristics

Table 2.47 Power-on reset circuit and voltage detection circuit characteristics (2) (2 of 2)

RA2E1 Datasheet

2. BREE

Parameter Symbol Min Typ Max Unit Test Conditions
Power-on reset enable time tw (POR) 1 — — ms Figure 2.42, VCC = below 1.0
\

LVD1 operation stabilization time (after LVD1is | Tq (-a) — — 300 us Figure 2.44

enabled)

LVD2 operation stabilization time (after LVD2 is | Tq (E-a) — — 1200 us Figure 2.45

enabled)

Hysteresis width (POR) VPORH — 10 — mV —

Hysteresis width (LVDO, LVD1 and LVD2) VLVH — 60 — mV LVDO selected
— 110 — Vdet1_o to Vget1_2 selected
— 70 — Vdet1_3 t0 Vget1_g selected
— 60 — Vdet1_a 10 Vget1_p selected
— 50 — Vdet1_c t0 Vget1_F selected
— 90 — LVD2 selected

Note 1. When OFS1.LVDAS = 0.
Note 2. When OFS1.LVDAS = 1.

Note 3. The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels VpoR, Vgeto,

Vget1, and Vet for the POR/LVD.

‘tVOFF‘
VCC
VPor
1.0V
Internal reset signal
(active-low)
>

tdet

“rle
tdet  tPOR

Figure 2.41  Voltage detection reset timing

R01DS0386EJ0110 Rev.1.10
Dec 28, 2020

RENESAS

Page 74 of 112

Table 2.47 LHSBERBEEVBREIGE (Z) (Z2Z232)
Parameter Symbol Min Typ Max Unit W5
LS i fERERTIE] tw (POR) 1 — —_ ms E2.42 VCC=EF1.0
v
LVD1 T{EfaERTYE (LVD1fEBER) Td (E-A) — — 300 us Figure 2.44
LVD2TER2RERTIE] (LVD2MERESR) T4 (E-A) — — 1200 us Figure 2.45
RFHFE (POR) VPORH — 10 — mV —
RiEZE (LVDO. LVD1#ILVD2) VLVH — 60 — mV LVDO selected
— 110 — #EEVdet1_0ZEVdet1_2
— 70 — #EHEVdet1_3ZEVdet1_9
— 60 — EHEVdet1_AEVdet1_B
— 50 — R Vdet1_CEVdet1_F
— 90 — LVD2 selected
E1.80FS1.LVDAS=08Y, ¥2.30
FS1.LVDAS=10Y,
JE3&/NVCCENBYEIRIEVCCIE T BERMEFVPOR. VdetOR &R/MERIET 8],
Vdet1#1vdet2 FHFPORLVD.
}VOFF‘
vce
VPor
10V
NBEGES (R
BEEM)
PR
?d_:t toet  tror
Figure 2.41 EBERNE(IF
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RA2E1 Datasheet

2. BREE

VvVCC

1.0V

VeoRr

Internal reset signal
(active-low)

tw(POR)

<

*1

P

tdet

tror

Note 1. twpor) is the time required for a power-on reset to be enabled while the external power VCC is being held below the

valid voltage (1.0 V).

When VCC turns on, maintain t,poR) for 1.0 ms or more.

VCC

1.0V

VPor

ABEMUES (K
BEEH)

tw(POR)

*1

P

tdet

A1.tw(POR)RIEIMEE IRV CCERIFTER M B E(1.0V) LA THIE

mSEEE'}Ko

tror

MTBRLEENMENE, HVCCHTHR, FRiFtw(POR)1.0

Figure 2.42  Power-on reset timing
tvorF
vce Vaeto Ay Vo
Internal reset signal
(active-low)
gl »lan]
tdet tast tLvoo
Figure 2.43  Voltage detection circuit timing (Veto)
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Figure 242 LtHE{IREF
tvorr
VCC Veto x Vive
REIENMES (K
BEEH)
g ol P
tdet tast tLvoo
Figure 2.43  EB[E2NEBEEEF (Vdet0)
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VCC

LVCMPCR.LVD1E

LVD1
Comparator output

LVD1CRO.CMPE

LVD1SR.MON

Internal reset signal
(active-low)

When LVD1CRO.RN =0

When LVD1CRO.RN =1

tvorr

Vdett

VLvH

@ TdE-A)

tdet

P

tdet

tLvo1

tLvp1

Figure 2.44  Voltage detection circuit timing (Vyet1)

RA2E1 Datasheet

2. BREE

VCC

LVCMPCR.LVD1E

LvD1
b #2846

LVD1CR0.CMPE

LVD1SR.MON

ABEMES (X
BEEX)
When LVD1CRO.RN = 0

When LVD1CRO.RN =1

R0O1DS0386EJ01
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Figure 2.44 EEMNBEIIF (Vdet1)

tvorF

Vdett

/ VLvH
5

@ TdE-A)

L

tdet

o€

tdet tvo1

tLvo1
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RA2E1 Datasheet

2. BREE

tvorr
vce Vaerz / Viwn
LVCMPCR.LVD2E
4# TaE-A)
LvD2
Comparator output
LVD2CR0.CMPE
LVD2SR.MON
Internal reset signal
(active-low)
When LVD2CRO.RN =0
> P N
tdet tdet tLvp2
When LVD2CRO.RN = 1
< tvp2
Figure 2.45 Voltage detection circuit timing (Vyet2)
2.8 CTSU Characteristics
Table 2.48 CTSU characteristics
Conditions: VCC = AVCC0=1.8t05.5V
Parameter Symbol | Min Typ Max Unit Test conditions
External capacitance connected to TSCAP pin | Ciscap 9 10 11 nF —
2.9 Comparator Characteristics
Table 2.49 ACMPLP characteristics (1 of 2)
Conditions: VCC = AVCC0 = 1.6 to 5.5V, VSS = AVYSS0 =0V
Parameter Symbol Min Typ Max Unit Test conditions
Reference voltage range VREF 0 — VCC-1.4 \%
Input voltage range \ 0 — VCC \Y
Internal reference voltage™’ — 1.34 1.44 1.54 v
Output delay time High-speed mode Ty — — 1.2 us VCC=3.0V
Low-speed mode — — 9 us
Window mode — — 2 us
R01DS0386EJ0110 Rev.1.10 RENESAS Page 77 of 112
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B tvorrF
vce Veer2 / Ve
LVCMPCR.LVD2E
4# TaE-A)
LvD2
308 ] J
LVD2CRO0.CMPE
LVD2SR.MON
ABELIES (KB
FEX)
When LVD2CRO0.RN =0
- ole N
tdet tdet tvp2
When LVD2CRO.RN =1
tvp2
Figure 2.45 E[EMMBEIIF (Vdet2)
2.8 CTSU Characteristics
Table 2.48 CTSU characteristics
Conditions: VCC = AVCC0=1.8t05.5V
Parameter Symbol | Min Typ Max Unit Mt S 1
EREEITSCAPS| IS EREB S Ciscap 9 10 1 nF —
2.9 EbiR2s 45 1%
Table 2.49 ACMPLP4F1E(10f2)
Conditions: VCC = AVCC0=1.6t05.5V,VSS=AVSS0=0V
Parameter Symbol Min Typ Max Unit Mt 5= 1
sEBETE VREF 0 — VCC-14 |V
BWABETEE Vi 0 — VCC \Y
AERSE BE+1 — 1.34 1.44 1.54 \%
i H ZER BT ) High-speed mode Tyq — — 1.2 us VCC=3.0V
Low-speed mode — — 9 us
BORR — — 2 us
R01DS0386EJ0110 Rev.1.10 RENESANS H770, #1112
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Table 2.49

ACMPLP characteristics (2 of 2)

Conditions: VCC = AVCC0=1.6t05.5V,VSS =AVSS0 =0V

Parameter Symbol Min Typ Max Unit Test conditions
Offset voltage High-speed mode — — — 50 mV —

Low-speed mode — — — 40 mV —

Window mode — — — 60 mV —
Internal reference voltage for window mode | Vrey — 0.76 x VCC | — —

VREL — 0.24 x VCC | — —

Operation High-speed mode Temp 100 — — us —
stabilization wait
time Low-speed mode 200 — —

Note 1. The internal reference voltage can be selected as ACMPLP reference voltage only when 2.94 V < VCC <5.50 V.

-
Output voltage
Td e Td
+100 mV
R U U R U R M Reference voltage
Input voltage
-100 mV
Figure 2.46  Output delay time
2.10 Flash Memory Characteristics
2.10.1 Code Flash Memory Characteristics
Table 2.50 Code flash characteristics (1)
Parameter Symbol Min Typ Max Unit Conditions
Reprogramming/erasure cycle™! Npec 1000 — — Times —
Data hold time | After 1000 times Npgc | tprp 207273 — — Year T, =+85°C
T, = +105°C

Note 1. The reprogram/erase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times (n = 1,000),
erasing can be performed n times for each block. For instance, when 4-byte programming is performed 512 times for different
addresses in 2-KB blocks, and then the entire block is erased, the reprogram/erase cycle is counted as one. However, programming

the same address for several times as one erasure is not enabled (overwriting is prohibited).

Note 2. Characteristic when using the flash memory programmer and the self-programming library provided by Renesas Electronics.
Note 3. This result is target spec, may changed after reliability testing.

Table 2.51
High-speed operating mode

Conditions: VCC = AVCC0=1.8t0 5.5V

Code flash characteristics (2) (1 of 2)

ICLK =1 MHz ICLK = 48 MHz
Parameter Symbol | Min Typ Max Min Typ Max Unit
Programming time 4-byte tpy — 86 732 — 34 321 us
Erasure time 2-KB teok — 12.5 355 — 5.6 215 ms
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RA2E1 Datasheet 2. BRI
Table 2.49  ACMPLP43{iE(2222)
Conditions: VCC = AVCC0=1.61t055V,VSS=AVSS0=0V
Parameter Symbol Min Typ Max Unit MR
RIZBE High-speed mode — — — 50 mV —
Low-speed mode — — — 40 mV —
BOER — — — 60 mV —
BORANREISEBE VRFH — 0.76 x VCC | — —
VRFL — 0.24 x VCC |— —
j%??i%ﬁ%f%ﬁi High-speed mode Temp 100 — — us —
8
Low-speed mode 200 — —
F1.RB1E294VsVCCs550VET, A RILUEEREISE BEFENACMPLPSE BIE,
/
mEBE /
Td |ap| Td
+100 mV
i I Y E P BEBE
BABE
-100 mV
Figure 2.46  HitHiEiRAYE]
210  ANFEFH
2.10.1 RIDAFE M
Table 2.50  EBiA4HE (—)
Parameter Symbol Min Typ Max Unit Conditions
Reprogramming/erasure cycle™! Npec 1000 — — Times —
¥IRIREEAYE | 1000/XNPECST torp 2023 — — Year T, = +85°C
T, =+105°C

A1 BHRIERGARES M ROBRR M, SEMREZEFERRAANR (h=1000) B, SJUSMRITORIER. FI30, Hx32KBRABF
EIHITAFHRIZES 12K, REERHRBMRE, ENREEERRRAITN. B2, TEBREMLZREEA—RER (BLEES) .

A2 E AR B FIRERAFRIZ 2T B RIZE AT BRI,
AIMERNBTAUE, TREENHETREEZLKEZL,

Table 251  EBAMRFIE(2)(10f2)
BRETRR
Conditions: VCC = AVCCO0 =1.8t0 5.5V
ICLK =1 MHz ICLK = 48 MHz
Parameter Symbol | Min Typ Max Min Typ Max Unit
YRIEATE] 4-byte tpa — 86 732 — 34 321 us
1EERAYE] 2-KB teok — 12.5 355 — 5.6 215 ms
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Table 2.51 Code flash characteristics (2) (2 of 2)

High-speed operating mode
Conditions: VCC = AVCC0 =1.8t0 5.5V

RA2E1 Datasheet 2. BEHEH

Table 2.51 BB IRSF1E(2)(202)
EEETER
Conditions: VCC = AVCC0=1.8to 55V

ICLK =1 MHz ICLK = 48 MHz

Parameter Symbol | Min Typ Max Min Typ Max Unit
Blank check time 4-byte tecs — — 46.5 — — 8.3 us

2-KB tBc2k — — 3681 — — 240 us
Erase suspended time tsep — — 22.3 — — 10.5 us
Access window information program tawssas | — 21.2 570 — 114 423 ms
Start-up area selection and security
setting time
OCD/serial programmer ID setting tosis — 84.7 2280 — 45.3 1690 ms
time™
Flash memory mode transition wait tpis 2 — — 2 — — us
time 1
Flash memory mode transition wait tms 15 — — 15 — — us
time 2

ICLK =1 MHz ICLK = 48 MHz

Parameter Symbol | Min Typ Max Min Typ Max Unit
THRERE 4-byte tgca — — 46.5 — — 8.3 us

2-KB tBCc2K — — 3681 — — 240 us
BIRE (20T tsep — — 22.3 — — 10.5 us
PREAEEEFBMKEEENR | tawssas |— 21.2 570 — 1.4 423 ms
LIS ETE
OCDE1T4RIZZRIDIE B YA tosis — 84.7 2280 — 45.3 1690 ms
IS R R S A A )1 tois 2 — — 2 — — us
AR S AT ()2 tvs 15 — — 15 — — ps

Note:  Does not include the time until each operation of the flash memory is started after instructions are executed by software.

Note:  The lower-limit frequency of ICLK is 1 MHz during programming or erasing the flash memory. When using ICLK at below 4 MHz, the
frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.

Note:  The frequency accuracy of ICLK must be + 1.0% during programming or erasing the flash memory. Confirm the frequency accuracy
of the clock source.

Note 1. Total time of four commands.

Table 2.52 Code flash characteristics (3)

Middle-speed operating mode
Conditions: VCC = AVCCO0 = 1.8t0 5.5V, Ta = -40 to +85°C

Note: FEIERAMITIESEINFNSRIREFIARNIE,
Note:  TEXSINEFEBITRIZHIRIRET, ICLKRYFIRIAZEIT1MHz, TEMFAMHZERICLKAY, SAERTLUSENTMHz. 2MHzE3MHz, FREEIRE
FERBIHAE, F401.5MHz,

Note:  7EXJIRIFF#ITRIZZIEIRERE, ICLKRMEREELANN£1.0%, HIAHIRIAERIEE,
A1 E L BT El,

Table 2.52  B3A%E (2)
FRIEITIRT
%1 VCC=AVCCO0=1.8E5.5V, Ta=—40F+85°C

ICLK =1 MHz ICLK = 24 MHz"2

Parameter Symbol | Min Typ Max Min Typ Max Unit
Programming time 4-byte tpy — 86 732 — 39 356 us
Erasure time 2-KB tE2k — 12.5 355 — 6.2 227 ms
Blank check time 4-byte teca — — 46.5 — — 11.3 us

2-KB tBc2k — — 3681 — — 534 us
Erase suspended time tsep — — 22.3 — — 11.7 us
Access window information program tawssas | — 21.2 570 — 12.2 435 ms
Start-up area selection and security
setting time
OCD/serial programmer ID setting tosis — 84.7 2280 — 48.7 1740 ms
time™
Flash memory mode transition wait tpis 2 — — 2 — — us
time 1
Flash memory mode transition wait tms 15 — — 15 — — us
time 2

ICLK =1 MHz ICLK = 24 MHz"2

Parameter Symbol | Min Typ Max Min Typ Max Unit
YRIZAT (8] 4-byte tpa — 86 732 — 39 356 ys
1RBRAT ] 2-KB teok — 12,5 355 — 6.2 227 ms
THIRERE 4-byte tsca — — 46.5 — — 11.3 us

2-KB tBCc2Kk — — 3681 — — 534 us
BIRE (=0T tsep — — 22.3 — — 1.7 us
PREAEEEFBMKEEENR | tawssas |— 21.2 570 — 12.2 435 ms
LG ETE
OCDE1T4RIZ2RIDIE B T EI*1 tosis — 84.7 2280 — 48.7 1740 ms
TS R R S R )1 tois 2 — — 2 — — us
AR S FE AT ()2 tvs 15 — — 15 — — ps

Note:  Does not include the time until each operation of the flash memory is started after instructions are executed by software.

Note:  The lower-limit frequency of ICLK is 1 MHz during programming or erasing the flash memory. When using ICLK at below 4 MHz, the
frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.

Note:  The frequency accuracy of ICLK must be + 1.0% during programming or erasing the flash memory. Confirm the frequency accuracy
of the clock source.

Note 1. Total time of four commands.

Note 2. When 1.8V <VCC =AVCC0<55V
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Note: ~ FAEIERMFHITIES B EINFNERIEFEF IR 8,
Note:  7EXJINFFHITRIZSUEIRRT, ICLKOOTIRIAEN 1MHz, ERTFAMHZERICLKEY, SMRATLUKENIMHz. 2MHzE3MHz, FEEIR
FERBHHAE, F401.5MHz,

Note:  7EXJIRIFF#ITRIZZIEIREAIE, ICLKRMEREELAN£1.0%. HIAHIRIAREE,

A1 E L B ETEl,
7£2.51.8V=VCC=AVCCOs5.5V
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Table 2.53 Code flash characteristics (4)

Low-speed operating mode
Conditions: VCC = AVCCO0 = 1.6 t0 5.5V, Ta = -40 to +85°C

RA2E1 Datasheet 2. BEHEH

Table 2.53  WBAYFE (M)
BT
£ VCC=AVCCO0=1.6E55V, Ta=—40ZF+85°C

ICLK =1 MHz ICLK =2 MHz

Parameter Symbol | Min Typ Max Min Typ Max Unit
Programming time 4-byte tps — 86 732 — 57 502 us
Erasure time 2-KB teok — 12,5 355 — 8.8 280 ms
Blank check time 4-byte tBca — — 46.5 — — 23.3 us

2-KB tBc2K — — 3681 — — 1841 us
Erase suspended time tsep — — 22.3 — — 16.2 us
Access window information program tawssas | — 21.2 570 — 15.9 491 ms
Start-up area selection and security
setting time
OCD/serial programmer ID setting tosis — 84.7 2280 — 63.5 1964 ms
time™!
Flash memory mode transition wait tpis 2 — — 2 — — us
time 1
Flash memory mode transition wait tms 15 — — 15 — — us
time 2

ICLK =1 MHz ICLK =2 MHz

Parameter Symbol | Min Typ Max Min Typ Max Unit
{RIZATIE] 4-byte tps — 86 732 — 57 502 us
RBRET 8] 2-KB teok — 12.5 355 — 8.8 280 ms
THKRERE 4-byte tBca — — 46.5 — — 233 us

2-KB tBC2K — — 3681 — — 1841 us
EBRE(ZETE) tsep e — 22.3 — — 16.2 us
HinEOE SEFBHXKIEAENR tawssas | — 21.2 570 — 15.9 491 ms
IR EE
OCDERIT4RIZLRIDIL B B8] tosis — 84.7 2280 — 63.5 1964 ms
AR SRR [EN tois 2 — — 2 — — s
NFRE RS E)2 tms 15 — — 15 — — s

Note:  Does not include the time until each operation of the flash memory is started after instructions are executed by software.

Note:  The lower-limit frequency of ICLK is 1 MHz during programming or erasing the flash memory. When using ICLK at below 4 MHz, the
frequency can be set to 1 MHz or 2 MHz. A non-integer frequency such as 1.5 MHz cannot be set.

Note:  The frequency accuracy of ICLK must be + 1.0% during programming or erasing the flash memory. Confirm the frequency accuracy
of the clock source.

Note 1. Total time of four commands.

2.10.2 Data Flash Memory Characteristics

Table 2.54 Data flash characteristics (1)

Parameter Symbol Min Typ Max Unit Conditions
Reprogramming/erasure cycle™! Nppec 100000 1000000 |— Times —
Data hold time After 10000 times of Nppec toorP 20723 — — Year Ta = +85°C
Ta = +105°C
After 100000 times of Nppec 523 — — Year
After 1000000 times of Nppgc — 123 — Year Ta = +25°C

Note 1. The reprogram/erase cycle is the number of erasure for each block. When the reprogram/erase cycle is n times (n = 100,000),
erasing can be performed n times for each block. For instance, when 1-byte programming is performed 1,024 times for different
addresses in 1-KB blocks, and then the entire block is erased, the reprogram/erase cycle is counted as one. However, programming
the same address for several times as one erasure is not enabled. (overwriting is prohibited.)

Note 2. Characteristics when using the flash memory programmer and the self-programming library provided by Renesas Electronics.

Note 3. These results are target spec, may changed after reliability testing.

Table 2.55 Data flash characteristics (2) (1 of 2)

High-speed operating mode
Conditions: VCC = AVCC0 =1.8t0 5.5V

ICLK =1 MHz ICLK = 48 MHz

Parameter Symbol Min Typ Max Min Typ Max Unit
Programming time 1-byte top1 — 45 404 — 34 321 us
Erasure time 1-KB tDE1K — 8.8 280 — 6.1 224 ms
Blank check time 1-byte tpec1 — — 15.2 — — 8.3 us

1-KB tpBC1K — — 1832 — — 466 us
Suspended time during erasing tpseDp — — 13.2 — — 10.5 us
R01DS0386EJ0110 Rev.1.10 RENESAS Page 80 of 112
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Note: AEBEHRHRITIESEINENS KIZIEFIANETEL,

Note: TEXHATFEHITHRIZTIRFRET, ICLKEY FIRIAZTEDIMHZ, HEBRFAMHZEVICLKEY, $MZFEBTLUZE A1MHzE2MHz, REEIGEIFE
IR, 51401.5MHz,

Note: TEXTANEHITRIZNIZBRAARE], ICLKAVSREIBEE SN L1.0%. HIABERRISAEIEE,

A1 e B S BT EL

2.10.2 BURANES
Table 2.54  $UBREFEHYE (—)

Parameter Symbol Min Typ Max Unit Conditions
Reprogramming/erasure cycle™! Nprec 100000 1000000 |— Times —
BIRRFFRYIE] NDPEC10000/%f5 tDDRP 20273 — — Year Ta = +85°C
N Ta = +105°C
NDPEC100000/% f5 523 — — Year
NDPEC1000000:R /& — 1273 — Year Ta = +25°C

A1 EMRIEERAREE N RAEIRE, HEWRREZERERANNR (h=100000) B, FJLUNEMREITURIER, HIM, H3J1KBRAE
NAREIMIHRIT 024X F TR, AREREMRN, ENEERERBHITN. BR, FEEE IS REEN—RIER. (BT

o

JE2 RGBT IR NFRIZ R B RIZE R,
EIXLLERZEMME, AIRMENXEAESEET K.
Table 2.55  #BIATFEFE(2)(10f2)
BEIRIE{TIRTU

Conditions: VCC = AVCC0=1.8t0 55V

ICLK =1 MHz ICLK = 48 MHz

Parameter Symbol Min Typ Max Min Typ Max Unit
YRIZATIE] 1-byte tpp1 — 45 404 — 34 321 us
1EBRAETE] 1-KB tpE1K — 8.8 280 — 6.1 224 ms
THKRERE] 1-byte tpBCH — — 15.2 — — 8.3 us

1-KB tpBC1K — — 1832 — — 466 us
ISR RO (=Y ] tosep — — 13.2 — — 10.5 us
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2. Electrical Characteristics

Table 2.55

Data flash characteristics (2) (2 of 2)

High-speed operating mode
Conditions: VCC = AVCC0=1.8t0 5.5V

ICLK =1 MHz ICLK = 48 MHz
Parameter Symbol Min Typ Max Min Typ Max Unit
Data flash STOP recovery time tpsToP 250 — — 250 — — ns
Note:  Does not include the time until each operation of the flash memory is started after instructions are executed by software.
Note:  The lower-limit frequency of ICLK is 1 MHz during programming or erasing the flash memory. When using ICLK at below 4 MHz, the
frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.
Note:  The frequency accuracy of ICLK must be + 1.0% during programming or erasing the flash memory. Confirm the frequency accuracy
of the clock source.
Table 2.56 Data flash characteristics (3)

Middle-speed operating mode
Conditions: VCC = AVCCO0 = 1.8 t0 5.5V, Ta = -40 to +85°C

RA2E1 Datasheet

2. BREE

Table 2.55  #IEIATFIF1E(2)(20f2)
BRIETER
Conditions: VCC = AVCCO0 =1.8t0 5.5V
ICLK =1 MHz ICLK = 48 MHz
Parameter Symbol Min Typ Max Min Typ Max Unit
IR EIRE BYE tbsTop 250 — — 250 — — ns
Note: AEIEREHMITIES BIIRNEFENEXIZEFARIBTE,
Note:  TEXHNTFFHITHRIZTIRFRET, ICLKEYFIRIMZTA1MHZ, ERFAMHZERICLKEY, SAZFEBTLUEEAT1MHz. 2MHzEH 3MHz, FEEIZE
EBEINZE, FII01.5MHzo
Note: TEXHAFHITHRIZTIRFRARE], ICLKEVIMZEFEE MM A LT1.0%. HIARHIRENIAERE.
Table 2.56  #IBIATEIFE (3)
FRRIEITIRT

%M VCC=AVCCO=1.8F5.5V, Ta=—40E+85°C

ICLK = 1 MHz ICLK = 24 MHz"
Parameter Symbol Min Typ Max Min Typ Max Unit
Programming time 1-byte tpp1 — 45 404 — 39 356 us
Erasure time 1-KB tbE1K — 8.8 280 — 7.3 248 ms
Blank check time 1-byte tpeC1 — — 15.2 — — 11.3 us
1-KB tbBC1K — — 1.84 — — 1.06 ms
Suspended time during erasing tpsep — — 13.2 — — 11.7 us
Data flash STOP recovery time tpsTop 250 — — 250 — — ns
Note:  Does not include the time until each operation of the flash memory is started after instructions are executed by software.
Note:  The lower-limit frequency of ICLK is 1 MHz during programming or erasing the flash memory. When using ICLK at below 4 MHz, the
frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.
Note:  The frequency accuracy of ICLK must be + 1.0% during programming or erasing the flash memory. Confirm the frequency accuracy
of the clock source.
Note 1. When 1.8V <VCC = AVCC0<55V
Table 2.57 Data flash characteristics (4)

ICLK = 1 MHz ICLK = 24 MHz"

Parameter Symbol Min Typ Max Min Typ Max Unit
T LN 1-byte top1 — 45 404 — 39 356 us
EBRET ] 1-KB tbE1K — 8.8 280 — 7.3 248 ms
TEREEE] 1-byte tbec1 — — 15.2 — — 11.3 us

1-KB tbBC1K — — 1.84 — — 1.06 ms
EBRER BN E (=EY1E] tbsep — — 13.2 — — 11.7 us
BURIAE M E BY 8] tbsTopP 250 —_ — 250 — — ns
Note: AEERENITIELFEINEFENEGIGIEF AT EL
Note: TEXNFEHITHRIEHIZIRET, ICLKEY FRRIAE A 1MHz, ERFAMHZBERICLKEY, $AEAILUEGENT1MHz. 2MHzE3MHz, FEEIRE

EREBRZE, BI901.5MHz.

Note: TEXTAITFHITRIZTIZIRARE], ICLKEVRERIEE ST N E1.0%. HIANHIRMIAEEE,

71.241.8VsVCC=AVCCO=5.5V

Low-speed operating mode

Conditions: VCC = AVCCO0 = 1.6 t0 5.5V, Ta = -40 to +85°C

ICLK =1 MHz ICLK =2 MHz

Parameter Symbol Min Typ Max Min Typ Max Unit
Programming time 1-byte tpp1 — 86 732 — 57 502 us
Erasure time 1-KB tbE1K — 19.7 504 — 12.4 354 ms
Blank check time 1-byte tpeC1 — — 46.5 — — 23.3 us

1-KB tpBC1K — — 7.3 — — 3.66 ms
Suspended time during erasing tpsep — — 22.3 — — 16.2 us
Data flash STOP recovery time tpsTop 250 — — 250 — — ns

Note:  Does not include the time until each operation of the flash memory is started after instructions are executed by software.

Note:  The lower-limit frequency of ICLK is 1 MHz during programming or erasing the flash memory. When using ICLK at below 2 MHz, the
frequency can be set to 1 MHz or 2 MHz. A non-integer frequency such as 1.5 MHz cannot be set.

Note:  The frequency accuracy of ICLK must be + 1.0% during programming or erasing the flash memory. Confirm the frequency accuracy

of the clock source.
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Table 2.57  ¥URIAEFHE (4)

RFRETRR

%M. VCC=AVCCO=1.6E5.5V, Ta=-40FE+85°C

ICLK =1 MHz ICLK =2 MHz
Parameter Symbol Min Typ Max Min Typ Max Unit
YRIZAYE] 1-byte tpp1 — 86 732 — 57 502 us
ERBRETE] 1-KB tDE1K — 19.7 504 — 12.4 354 ms
THKRERE 1-byte tbec1 — — 46.5 — — 23.3 us
1-KB tbBC1K — — 7.3 — — 3.66 ms

EIRHIE R E (FETE] tosep — — 223 — — 16.2 us
HIRINE IR E BT E] tbsTopP 250 —_ — 250 — — ns

Note: FEIERAHITIESBEINEFNSRIBEFIARVAE,
Note:  TEXJIRNFFHITRIZIIEMRAT, ICLKBYTFIRIMEN1MHz, HEMIEF2MHZBICLKES, SAEFTLURE N 1MHzE2MHz, TREIREIFE

R, $1901.5MHz,

Note:  TEXJIRFFHITRIZIIEIRIIE, ICLKEVMEIEELANE1.0%. HIAFHIRBSAERIEE,
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RA2E1 Datasheet

2. Electrical Characteristics

211 Serial Wire Debug (SWD)

Table 2.58 SWD characteristics (1)
Conditions: VCC = AVCC0=241t05.5V

RA2E1 Datasheet

2. BREE

2.1 BITLIAIH(SWD)

Table 2.58 SWD characteristics (1)
Conditions: VCC = AVCCO0=2.41t05.5V

Parameter Min Typ Max Unit Test conditions
SWCLK clock cycle time 80 — — ns Figure 2.47
SWCLK clock high pulse width 35 — — ns

SWCLK clock low pulse width 35 — — ns

SWCLK clock rise time — — 5 ns

SWCLK clock fall time — — 5 ns

SWDIO setup time 16 — — ns Figure 2.48
SWDIO hold time 16 — — ns

SWDIO data delay time 2 — 70 ns

Table 2.59 SWD characteristics (2)
Conditions: VCC = AVCCO0=1.61t02.4V

Parameter Min Typ Max Unit Test conditions
SWCLK clock cycle time 250 — — ns Figure 2.47
SWCLK clock high pulse width 120 — — ns

SWCLK clock low pulse width 120 — — ns

SWCLK clock rise time — — 5 ns

SWCLK clock fall time — — 5 ns

SWDIO setup time 50 — — ns Figure 2.48
SWDIO hold time 50 — — ns

SWDIO data delay time 2 — 170 ns

tswekeye
tSWCKH‘

»

\

<

<
tswekL

<«—tswekr

Figure 2.47 SWD SWCLK timing
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Parameter Symbol Min Max Unit Mt 5= 1
SWCLKEY &4 & HARY i8] tswckeye 80 — ns Figure 2.47
SWCLKEY #his Bk 5 E tswekH 35 — ns
SWCLKETSMERK N S tswokL 35 — ns
SWCLKAT 8 _EFBE] tswekr — 5 ns
SWCLKEY B P& ] tsweks — 5 ns
SWDIOi% &8 &) tswbs 16 — ns Figure 2.48
SWDIORI%AY 8] tswoH 16 — ns
SWDIO¥HEE R B 8] tswpb 2 70 ns
Table 2.59 SWD characteristics (2)
Conditions: VCC = AVCC0=1.6t02.4V
Parameter Symbol Min Max Unit Mt 5= 1
SWCLKEY & & HARY /8] tswckeye 250 — ns Figure 2.47
SWCLKBY S Bk o 5 tswekH 120 — ns
SWCLKETSMERK N S tsweKL 120 — ns
SWCLKBY $h L F4B4 8] tswekr — 5 ns
SWCLKEY $h BB 8] tswekf — 5 ns
SWDIOi% &8 &) tswbs 50 — ns Figure 2.48
SWDIORI%AY 8] tswoH 50 — ns
SWDIO¥HEE R B 8] tswpb 2 170 ns
SWCLK —/ l—L
<—tswekr
Figure 247 SWD SWCLK timing
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SWCLK / \ ;/—\—/—\— SWCLK / \ ;/—\—/—\—
tswobs tswoH tswos tswoH
SWDIO SWDIO
(Input) (Input)
tswop tswop
SWDIO SWDIO
(Output) (Output)
tswop tswop
SWDIO SWDIO
(Output) (Output)
tswop tswob
SWDIO SWDIO
(Output) (Output)
Figure 2.48  SWD input/output timing Figure 2.48 SWD input/output timing
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Appendix 1. Port States in each Processing Mode
Table 1.1 Port states in each processing mode (1 of 3)
Port name Reset Software Standby Mode
PO00/ANO00/TS21/IRQ6 Hi-Z Keep-O™1
P001/AN001/TS22/IRQ7 Hi-Z Keep-O'1
P002/AN002/TS23/IRQ2 Hi-Z Keep-O'1
P003/AN003/TS24 Hi-Z Keep-O
P004/AN004/TS25/IRQ3 Hi-Z Keep-O"1
P010/AN005/TS30-CFC Hi-Z Keep-O
P011/AN006/TS31-CFC Hi-Z Keep-O
P012/AN007/TS32-CFC Hi-Z Keep-O
P013/AN008/TS33-CFC Hi-Z Keep-O
P014/AN009 Hi-Z Keep-O
P015/AN010/TS28-CFC/IRQ7_A Hi-Z Keep-O'1
P100/CMPINO/TS26-CFC/AGTIOO0_A/ Hi-Z [AGTIOO_A output selected]
GTETRGA_A/GTIOC8B_A/RXDO_A/ AGTIOO0_A output™
SCLO_D/SCK1_A/MISOA_A/KRMO0/ [Other than the above]
IRQ2_A Keep-O™1
P101/CMPREF0/TS16-CFC/AGTEEOQ/ Hi-Z Keep-O'1
GTETRGB_A/GTIOC8A_A/TXDO_A/
MOSIO_A/SDA0_C/CTS1_RTS1_A/KRM01/
IRQ1_A
P102/CMPIN1/ADTRGO_A/TS15-CFC/ Hi-Z [AGTOO selected]
AGTOO/GTOWLO_A/GTIOC5B_A/SCKO_A/ AGTOO output™?
TXDZ_D/MOS|2_D/SDA2_D/RSPCKA_A/ [Other than the above]
KRM02 Keep-O™'
P103/CMPREF1/TS14-CFC/GTOWUP_A/ | Hi-Z Keep-O'1
GTIOC5A_A/CTS0_RTSO_A/SSLAO_A/
KRMO03
P104/TS13-CFC/GTETRGB_B/GTIOC4B_C/ | Hi-Z Keep-O"'!
RXDO_C/MISO0_C/SSLA1_A/KRMO04/
IRQ1_B
P105/TS34-CFC/GTETRGA_C/ Hi-Z Keep-O'1
GTIOC4A_C/SSLA2_A/KRMO5/IRQ0_B
P106/SSLA3_A/KRMO06 Hi-Z Keep-O'1
P107/KRMO07 Hi-Z Keep-O'1
P108/SWDIO/GTOULO_C/GTIOCOB_A/ Pull-up Keep-O
CTS9_RTS9_B
P109/TS10-CFC/GTOVUP_A/GTIOC4A_A/ | Hi-Z [CLKOUT selected]
SCK1_E/TXD9_B/MOSI9_B/SDA9_B/ CLKOUT output
CLKOUT_B [Other than the above]
Keep-O
P110/TS11-CFC/GTOVLO_A/GTIOC4B_A/ | Hi-Z [ACMPLP selected]
CTS2_RTS2_B/RXD9_B/SCL9_B/ VCOUT output
MISOB_B/IRQ3_A/NCOUT [Other than the above]
Keep-O™1
P111/TS12-CFC/AGTOAO/GTIOCGA_A/ Hi-Z [AGTOAO selected]
SCK2_B/SCK9_B/IRQ4_A AGTOAO output™
[Other than the above]
Keep-O™1
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Appendix 1.  BMMAERN TFTHHRORS

Table 1.1 S EEAPmiEORE G HPm114)
ROE R Reset REFNEN
P000/ANO00/TS21/IRQ6 Hi-Z Keep-O""
P001/AN001/TS22/IRQ7 Hi-Z Keep-O""
P002/AN002/TS23/IRQ2 Hi-Z Keep-O"1
P003/AN003/TS24 Hi-Z Keep-O
P004/AN004/TS25/IRQ3 Hi-Z Keep-O'1
P010/AN005/TS30-CFC Hi-z Keep-O
P011/AN006/TS31-CFC Hi-z Keep-O
P012/AN007/TS32-CFC Hi-Z Keep-O
P013/AN008/TS33-CFC Hi-Z Keep-O
P014/AN009 Hi-Z Keep-O
P015/AN010/TS28-CFC/IRQ7_A Hi-Z Keep-O"1
P100/CMPINO/TS26-CFC/AGTIOO0_A/ Hi-Z [AGTIOO0_A output selected)]
GTETRGA_A/GTIOC8B_A/RXDO_A/ AGTIOO0_A output™
SCLO_D/SCK1_A/MISOA_A/KRMOO/ (L3R U SN Keep-0+1
IRQ2_A
P101/CMPREF0/TS16-CFC/AGTEEO/ Hi-Z Keep-O""
GTETRGB_A/GTIOC8A_A/TXDO_A/
MOSIO_A/SDAO_C/CTS1_RTS1_A/KRMO1/
IRQ1_A
P102/CMPIN1/ADTRGO_A/TS15-CFC/ Hi-Z [AGTOO selected]
AGTOO/GTOWLO_A/GTIOC5B_A/SCKO_A/ AGTOO output™?
TXD2_D/MOSI2_D/SDA2_D/RSPCKA_A/ [ B3R SN Keep—-0x1
KRMO02
P103/CMPREF1/TS14-CFC/GTOWUP_A/ | Hi-Z Keep-O"1
GTIOC5A_A/CTSO_RTSO0_A/SSLAO_A/
KRMO3
P104/TS13-CFC/GTETRGB_B/GTIOC4B_C/ | Hi-Z Keep-O'1
RXDO_C/MISO0_C/SSLA1_A/KRM04/
IRQ1_B
P105/TS34-CFC/GTETRGA _C/ Hi-Z Keep-O'1
GTIOC4A_C/SSLA2_A/KRMO5/IRQ0_B
P106/SSLA3_A/KRM06 Hi-Z Keep-O""
P107/KRMO7 Hi-Z Keep-O"1
P108/SWDIO/GTOULO_C/GTIOCOB_A/ Pull-up Keep-O
CTS9 RTS9 B
P109/TS10-CFC/GTOVUP_A/GTIOC4A A/ | Hi-Z D&FECLKOUTICLKOUT
SCK1_E/TXD9_B/MOSI9_B/SDA9 B/ B[ ERBINKeep-
CLKOUT B 0
P110/TS11-CFC/GTOVLO_A/GTIOC4B_A/ | Hi-Z [ACMPLP3E#E]VCOUT
CTS2_RTS2_B/RXD9_B/SCL9_B/ [ R SN Keep-
MISOB_B/IRQ3_A/NCOUT 01
P111/TS12-CFC/AGTOAO/GTIOC6A_A/ Hi-Z [AGTOAO selected]
SCK2_B/SCK9_B/IRQ4_A AGTOAO output™

[LE3R LGP Keep-0x1
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MISO1_B/SCL1_B/IRQ4

Table 1.1  SHLAEEXPHFEOKRE 31 Ha924)
WmOBR Reset REFNER
P112/TSCAP/AGTOBO/GTIOC6B_A/ Hi-Z [AGTOBO selected]
TXD2_B/MOSI2_B/SDA2_B/SCK1_D AGTOBO output
[LE3RLAFMKeep-O
P113/TS27-CFC Hi-Z Keep-O
P200/NMI Hi-Z Hi-Z
P201/MD Pull-up Keep-O
P204/CACREF_A/TSO/AGTIO1_A/GTIW_A/ |Hi-Z [AGTIO1_A output selected)]
GTIOC4B_B/SCKO_D/SCK9_A/SCLO_B AGTIO1_A output™
[LE3R AT Keep-0+1
P205/AGTO1/GTIV_A/TXDO_D/MOSIO_D/ | Hi-Z [AGTO1 selected]
SDAO_D/CTS9_RTS9_A/IRQ1/CLKOUT_A AGTO1 output™
[ CLKOUTICLKOUT
HH[ RN Keep-
0#1
P206/GTIU_A/RXDO_D/MISO0_D/SCLO_D/ |Hi-Z Keep-O"1
IRQO
P207 Hi-Z Keep-O
P208/AGTOBO_A Hi-Z [AGTOBO_A selected]
AGTOBO_A output™
[LER LASMKeep-0O
P212/EXTAL /AGTEE1/GTETRGB_D/ Hi-Z Keep-O'1
GTIOCOB_D/RXD1_A/MISO1_A/SCL1_A/
IRQ3_B
P213/XTAL /GTETRGA_D/GTIOCOA_D/ Hi-Z Keep-O"1
TXD1_A/MOSI1_A/SDA1_A/IRQ2_B
P214/XCOUT, P215/XCIN Hi-Z OE3F F BT 0 9R 5% 28] F B IR
R EEETT[EARUINHI-Z
P300/SWCLK/GTOUUP_C/GTIOCOA_A Pull-up Keep-O
P301/TS9-CFC/AGTIO0_D/GTOULO_A/ Hi-Z [AGTIOO0_D output selected]
GTIOC7B_A/RXD2_A/MISO2_A/SCL2_A/ AGTIO0_D output™
CTS9_RTS9_D/IRQ6_A [ LR LGN Keep-0x1
P302/TS8-CFC/GTOUUP_A/GTIOC7A_A/ | Hi-Z Keep-O""
TXD2_A/MOSI2_A/SDA2_A/IRQ5_A
P303/TS2-CFC Hi-Z Keep-O
P304 Hi-Z Keep-O
P400/CACREF_C/AGTIO1_C/GTIOC9A A/ |Hi-Z [AGTIO1_C output selected]
SCKO0_B/SCK1_B/SCLO_A/IRQ0_A AGTIO1_C output™
[ B3R LASMKeep-0+1
P401/GTETRGA_B/GTIOC9B_A/ Hi-Z Keep-O'1
CTS0_RTS0_B/TXD1_B/MOSI1_B/SDA1_B/
SDAO_A/IRQ5
P402/TS18/AGTIO0_E/AGTIO1_D/RXD1_B/ | Hi-Z [AGTIOO0_E, AGTIO1_D output selected]

AGTIOO0_E, AGTIO1_D output™
[LE3R LS Keep-0x1

RA2E1 Datasheet Appendix 1. Port States in each Processing Mode
Table 1.1 Port states in each processing mode (2 of 3)
Port name Reset Software Standby Mode
P112/TSCAP/AGTOBO/GTIOCEB_A/ Hi-Z [AGTOBO selected]
TXD2_B/MOSI2_B/SDA2_B/SCK1_D AGTOBO output
[Other than the above]
Keep-O
P113/TS27-CFC Hi-Z Keep-O
P200/NMI Hi-z Hi-z
P201/MD Pull-up Keep-O
P204/CACREF_A/TSO/AGTIO1_A/GTIW_A/ | Hi-Z [AGTIO1_A output selected]
GTIOC4B_B/SCK0O_D/SCK9_A/SCLO_B AGTIO1_A output™
[Other than the above]
Keep-O™1
P205/AGTO1/GTIV_A/TXD0_D/MOSIO_D/ |Hi-Z [AGTO1 selected]
SDAO_D/CTS9_RTS9_A/IRQ1/CLKOUT_A AGTO1 output™
[CLKOUT selected]
CLKOUT output
[Other than the above]
Keep-O™1
P206/GTIU_A/RXDO_D/MISO0_D/SCLO_D/ |Hi-Z Keep-O™1
IRQO
P207 Hi-Z Keep-O
P208/AGTOBO_A Hi-Z [AGTOBO_A selected]
AGTOBO_A output™
[Other than the above]
Keep-O
P212/EXTAL /AGTEE1/GTETRGB_D/ Hi-Z Keep-O™1
GTIOCO0B_D/RXD1_A/MISO1_A/SCL1_A/
IRQ3_B
P213/XTAL /GTETRGA_D/GTIOCOA_D/ Hi-Z Keep-O™1
TXD1_A/MOSI1_A/SDA1_A/IRQ2_B
P214/XCOUT, P215/XCIN Hi-Z [Sub-clock Oscillator selected]
Sub-clock Oscillator is operating
[Other than the above]
Hi-Z
P300/SWCLK/GTOUUP_C/GTIOCOA_A Pull-up Keep-O
P301/TS9-CFC/AGTIO0_D/GTOULO_A/ Hi-Z [AGTIOQ_D output selected]
GTIOC7B_A/RXD2_A/MISO2_A/SCL2_A/ AGTIOO0_D output2
CTS9_RTS9_D/IRQ6_A [Other than the above]
Keep-O™1
P302/TS8-CFC/GTOUUP_A/GTIOC7A_A/ Hi-Z Keep-O™
TXD2_A/MOSI2_A/SDA2_A/IRQ5_A
P303/TS2-CFC Hi-Z Keep-O
P304 Hi-Z Keep-O
P400/CACREF_C/AGTIO1_C/GTIOC9A_A/ | Hi-Z [AGTIO1_C output selected]
SCKO0_B/SCK1_B/SCLO_A/IRQ0_A AGTIO1_C output™
[Other than the above]
Keep-O"1
P401/GTETRGA_B/GTIOC9B_A/ Hi-z Keep-O™'
CTS0_RTSO0_B/TXD1_B/MOSI1_B/SDA1_B/
SDAO_A/IRQ5
P402/TS18/AGTIO0_E/AGTIO1_D/RXD1_B/ | Hi-Z [AGTIOO0_E, AGTIO1_D output selected]
MISO1_B/SCL1_B/IRQ4 AGTIO0_E, AGTIO1_D output™
[Other than the above]
Keep-O™1
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Table 1.1 Port states in each processing mode (3 of 3)
Port name Reset Software Standby Mode
P403/TS17/AGTIOO0_F/AGTIO1_E/ Hi-Z [AGTIOO0_F, AGTIO1_E output selected]
CTS1_RTS1 B AGTIOO_F, AGTIO1_E output™
[Other than the above]
Keep-O™1
P407/ADTRGO_B/AGTIO0_C/RTCOUT/ Hi-Z [AGTIOO0_C output selected]
CTS0_RTSO0_D/SDA0_B AGTIOO0_C output™
[RTCOUT selected]
RTCOUT output
[Other than the above]
Keep-O™1
P408/TS4/GTOWLO_B/CTS1_RTS1_D/ Hi-Z Keep-0*1
SCLO_C/IRQ7_B
P409/TS5/GTOWUP_B/IRQ6_B Hi-Z Keep-O™1
P410/TS6/AGTOB1/GTOVLO_B/RXDO_B/ | Hi-Z [AGTOBH1 selected]
MISO0_B/SCLO_B/MISOA B/IRQ5_B AGTOB1 output™
[Other than the above]
Keep-O'1
P411/TS7/AGTOA1/GTOVUP_B/TXDO0_B/ Hi-Z [AGTOA1 selected]
MOSIO_B/SDAO_B/MOSIA_B/IRQ4 B AGTOA1 output™
[Other than the above]
Keep-O™1
P500/GTIU_B/GTIOC5A_B Hi-Z Keep-O
P501/AN017/GTIV_B/GTIOC5B_B/TXD1_C/ | Hi-Z Keep-O
MOSI1_C/SDA1_C
P502/AN018/GTIW_B/RXD1_C/MISO1_C/ Hi-Z Keep-O
SCL1_C
P913/AGTIO1_F/GTETRGA_F Hi-Z Keep-O
P914/AGTOA1_A/GTETRGB_F Hi-Z Keep-O
P915 Hi-Z Keep-O

Table 1.1  SH#HLEEXPNEOKE GHPHI3D)
mOE R Reset RFFNIER
P403/TS17/AGTIO0_F/AGTIO1_E/ Hi-Z [AGTIO0_F, AGTIO1_E output selected]
CTS1_RTS1 B AGTIOO0_F, AGTIO1_E output™
[LE3R AT Keep-0+1
P407/ADTRGO_B/AGTIO0_C/RTCOUT/ Hi-z [AGTIOO_C output selected]
CTS0_RTS0_D/SDAO_B AGTIO0_C output™
[RTCOUTIZHZIRTCOUT
HH[ RN Keep-
01
P408/TS4/GTOWLO_B/CTS1_RTS1_D/ Hi-Z Keep-O'1
SCLO_C/IRQ7_B
P409/TS5/GTOWUP_B/IRQ6_B Hi-z Keep-O'1
P410/TS6/AGTOB1/GTOVLO _B/RXDO_B/  |Hi-Z [AGTOB1 selected]
MISO0_B/SCLO_B/MISOA_B/IRQ5_B AGTOB1 output’2
[ B3R LAIMKeep-0+1
P411/TS7T/AGTOA1/GTOVUP_B/TXDO_B/  |Hi-Z [AGTOA1 selected]
MOSIO_B/SDAO_B/MOSIA_B/IRQ4 B AGTOA1 output™
[EIR AN Keep-0+1
P500/GTIU_B/GTIOC5A_B Hi-z Keep-O
P501/AN017/GTIV_B/GTIOC5B_B/TXD1_C/ | Hi-Z Keep-O
MOSI1_C/SDA1_C
P502/AN018/GTIW_B/RXD1_C/MISO1_C/ |Hi-Z Keep-O
SCL1_C
P913/AGTIO1_F/GTETRGA_F Hi-Z Keep-O
P914/AGTOA1_A/GTETRGB_F Hi-z Keep-O
P915 Hi-Z Keep-O

Note:  Hi-Z: High-impedance

Keep-O: Output pins retain their previous values. Input pins become high-impedance.

Note 1. Input is enabled if the pin is specified as the software standby canceling source while it is used as an external interrupt pin.

Note 2. AGTIO output is enabled while LOCO or SOSC is selected as a count source.
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Note:  Hi-Z: High-impedance

Keep-O: HiHi5IMEREHLANE. BWASIMEANSHEI.

A1MNRSIMRIEEAREFIECER, B ERBEINIPERSIM, NimARER.

E2. EEFENEHSOSCENITEHIRE, BATAGTIOM L,
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Appendix 2. Package Dimensions Appendix 2. BERST

Information on the latest version of the package dimensions or mountings is displayed in “Packages” on the Renesas BRAMAR A F R R LEE R ERENFEBFR
Electronics Corporation website. BT e Wik,
JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g] JEITABES RENESAS Code IVE]: e T MASS (Typ) [g]
P-LFQFP64-10x10-0.50 PLQP0064KB-C — 0.3 P-LFQFP64-10x10-0.50 PLQP0064KB-C — 0.3
Unit: mm Unit: mm
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Index area NOTE4 AIFEEIX NOTE 4
NOTE 3
1. DIMENSIONS “*1” AND “*2" DO NOT INCLUDE MOLD FLASH. L0 <51 J)RERTR = “‘i, B fic FXER. 455
. i n 2. DIMENSION “*3” DOES NOT INCLUDE TRIM OFFSET. i 7 n HERREAN, RYFERBMATRE.
E 3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE !
LOCATED WITHIN THE HATCHED AREA.
E-. N 4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY. E-. N
S S
- ! *3 bp Reference | Dimensions in millimeters - ! *3 bp seps | RYLEKABE
EIET) Symbol [ pin | Nom | Max R Min | Nom | Max
D 9.9 | 10.0 | 10.1 D 9.9 | 100 | 10.1
E 9.9 | 10.0 | 10.1 E 9.9 | 10.0 | 10.1
A2 — | 14| — Az — | 14 | —
Hp | 11.8 | 12.0 | 122 Ho | 11.8 | 120 | 122
He | 11.8 | 12.0 | 122 He | 11.8 | 120 | 12.2
e} 'e}
o S A — | — |17 o g A — | — |7
< < © <| < 8}
:}L J i A | 005 — | 015 :}L J \ Ar | 005 — | 015
i 7 [ by | 0.15 | 0.20 | 0.27 I -f i by | 0.15 | 0.20 | 0.27
I c 009 | — | 020 < c 009 | — | 020
Lo 0 0° | 35° | 8° Lo 0 0° | 35° | 8
- L4 €] _ 05 _ . Li le] — 0.5 —
Detail F M _ o 0.08 Detail F M - o 0.08
y — | — | o008 y — | — | o008
Lp | 045 | 06 | 0.75 L, | 045 | 06 | 0.75
L1 — | 10 | — L1 — |10 | —
© 2015 Renesas Electronics Corporation. All rights reserved. ©2015FBF AR, MIFIE.
Figure 2.1 LQFP 64-pin 0.5mm pitch Figure 2.1 LQFP 64-pin 0.5mm pitch
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PYR2EERT

\ JEITA Package Code | RENESAS Code [  Previous Code | MASS[Typ] |
\ P-LQFP64-14x14-0.80 | PLQPO064GA-A | 64P6U-A/ — 079 |
Hop
“
48 33
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% % D [13.9]14.0] 141
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[mim m Az | — | 14| —
o O Fo Hp [15.8 | 16.0| 162
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Figure 2.2 LQFP 64-pin
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JETABLEEALES [ RENESAS Code |  GARTBIFES | MASS[Typ] |
P-LQFP64-14x14-0.80 | PLQPO0BAGA-A | 64P6U-A/ — 0.79
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Figure 2.2 LQFP 64-pin
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JEITA Package Code RENESAS Code Previous Code MASS (Typ) [9g] JEITA®&ED RENESAS Code IVE]: R T MASS (Typ) [g]
P-LFQFP48-7x7-0.50 PLQP0048KB-B — 0.2 P-LFQFP48-7x7-0.50 PLQP0048KB-B — 0.2
Hp Unit: mm Ho Unit: mm
36 25 36 25
% S « S —]
37 I 1 24 37 I 1 24
[ - ] [ - —
[ - ] [ - —
[ - ] [ - —
[ - ] [ - —
[ - ] W w [ - — -
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NOTE 3 1. DIMENSIONS “*1” AND *2" DO NOT INCLUDE MOLD FLASH. O RS | BERTRES BN TR, BARMIFRTKAR. 415
E 2. DIMENSION **3” DOES NOT INCLUDE TRIM OFFSET. E MEIRRAIEN, RYAMEEAHRTR.
3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
LOCATED WITHIN THE HATCHED AREA.
4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
s [] [ 1\ - s [] [ 1\ e
Reference | Dimensions in millimeters szre  RIUZBRALM
g Symbol 1 Min | Nom | Max ESaR Min | Nom | Max
D 6.9 7.0 71 D 6.9 7.0 71
N y|S *3 D y|S *3
€ bp E 6.9 7.0 71 B bp E 6.9 7.0 71
D x @ A Sx @
2 — 14 | — A2 — 14 | —
Hp 8.8 9.0 9.2 Hp 8.8 9.0 9.2
He 8.8 9.0 9.2 He 8.8 9.0 9.2
A — — 1.7 A — — 1.7
Yol el
<| <& A S . A1 | 005| — | 015 < & Nel A1 | 005| — | 015
7 d bp | 0.17 | 0.20 | 0.27 , 7 WP bp | 0.17 | 0.20 | 0.27
_ :W c 0.09 — 1 0.20 _ :’7 c 0.09 — | 0.20
< 0 0° | 35° | 8° < 0 0° | 35| 8
Lp Lp
Ly [e] — | 05| — » el — |05 | —
X — — 0.08 X — — 0.08
Detail F Detail F
y — — | 0.08 y — — | 0.08
Lp 0.45 0.6 | 0.75 Lp 0.45 0.6 | 0.75
L4 — 1.0 — L1 — 1.0 —
© 2015 Renesas Electronics Corporation. All rights reserved. ©2015HEBF AT, MIRFE.
Figure 2.3 LQFP 48-pin Figure 2.3 LQFP 48-pin
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GEPESCIab

JEITA Package code RENESAS code | MASS(TYP.)[g] JETAEEEAF RENESAS code | MASS(TYP.)[d]
P-HWQFNO048-7x7-0.50 PWQNO0048KC-A 0.13 ¢ P-HWQFNO048-7x7-0.50 PWQNO0048KC-A 0.13g
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1 | 12 A - - | o080 : | 12 A — - | o0
JuuuuulutduuUUU ~— exprosep A 0.00 0.02 0.05 JUUUUUUUUUUU | sgms A 0.00 0.02 0.05
48 l 1 . . . 48 l ﬂ 1 . . .
EILCICIIE ; | E” DIE PAD As 0.203 REF. [#lm@[c]A]8] ; | gs g As 0.203 REF.
5 \ A b 020 | 025 | 0.30 - ‘ - b 020 | 025 | 0.30
- ‘ d D 7.00 BSC o ‘ - D 7.00 BSC
g w E E 7.00 BSC g \ E E 7.00 BSC
DZfifA**f*#»*f*gkféf e 0.50 BSC D2f5~**f*+*7*4ﬁ5f e 0.50 BSC
) ! - L 030 | 040 | 050 ) ! - L 030 | 040 | 050
i~ ‘ - K 0.20 - - i~ ‘ L K 0.20 - -
) | d ) | d
= | - D: 525 | 530 | 535 = | - D: 525 | 530 | 5.35
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fff 0.10 fff 0.10
Figure 2.4 HWQFN 48-pin Figure 2.4 HWQFN 48-pin
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\ JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] | JEITABLEAR | RENESAS Code [  LAIEOfKHS MASS|[Typ.]
\ P-LQFP32-7x7-0.80 | PLQP0032GB-A | 32P6U-A | 029 | \ P-LQFP32-7x7-0.80 | PLQP0032GB-A | 32P6U-A | 029 |
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Figure 2.5 LQFP 32-pin Figure 2.5 LQFP 32-pin
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\ \
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Figure 2.6 HWQFN 32-pin Figure 2.6 HWQFN 32-pin
R01DS0386EJ0110 Rev.1.10 RENESAS Page 92 of 112 RO1DS0386EJ0110 Rev.1.10 RENESAS #9257, #112|

Dec 28, 2020 Dec 28, 2020



RA2E1 Datasheet

Appendix 3. I/O Registers

Appendix 3. I/O Registers

This appendix describes I/O register addresses, access cycles, and reset values by function.

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 2)

RA2E1 Datasheet

MIR3I0F 725

Appendix 3. I/O Registers
M RIZNEEE AR TIOF 7ttt A0 M S (UE,

31 SMzEMt

AT RHAFMHPERBIMNGBIE L,
KINBETRTEMMBIRIR, AR,

Table 3.1 ShigE ik (10f2)

Name Description Base address
MPU Memory Protection Unit 0x4000_0000
SRAM SRAM Control 0x4000_2000
BUS BUS Control 0x4000_3000
DTC Data Transfer Controller 0x4000_5400
ICU Interrupt Controller 0x4000_6000
CPU_DBG Debug Function 0x4001_B000
SYSC System Control 0x4001_E000
PORTO Port 0 Control Registers 0x4004_0000
PORT1 Port 1 Control Registers 0x4004_0020
PORT2 Port 2 Control Registers 0x4004_0040
PORT3 Port 3 Control Registers 0x4004_0060
PORT4 Port 4 Control Registers 0x4004_0080
PORT5 Port 5 Control Registers 0x4004_00A0
PORT9 Port 9 Control Registers 0x4004_0120
PFS Pmn Pin Function Control Register 0x4004_0800
ELC Event Link Controller 0x4004_1000
POEG Port Output Enable Module for GPT 0x4004_2000
RTC Realtime Clock 0x4004_4000
WDT Watchdog Timer 0x4004_4200
IWDT Independent Watchdog Timer 0x4004_4400
CAC Clock Frequency Accuracy Measurement Circuit 0x4004_4600
MSTP Module Stop Control B, C, D 0x4004_7000
1ICO Inter-Integrated Circuit 0 0x4005_3000
licowu Inter-Integrated Circuit 0 Wakeup Unit 0x4005_3014
DOC Data Operation Circuit 0x4005_4100
ADC12 12-bit A/D Converter 0x4005_C000
SCI0 Serial Communication Interface 0 0x4007_0000
SCi1 Serial Communication Interface 1 0x4007_0020
SCI2 Serial Communication Interface 2 0x4007_0040
SCI9 Serial Communication Interface 9 0x4007_0120
SPI0 Serial Peripheral Interface 0 0x4007_2000
CRC CRC Calculator 0x4007_4000
GPT320 General PWM Timer 0 (32-bit) 0x4007_8000
GPT164 General PWM Timer 4 (16-bit) 0x4007_8400
GPT165 General PWM Timer 5 (16-bit) 0x4007_8500

Name Description Bit

MPU RERIFETT 0x4000_0000
SRAM SRAM Control 0x4000_2000
BUS B 0x4000_3000
DTC HUREIITHISR 0x4000_5400
ICU aliip el 0x4000_6000
CPU_DBG pERER Y] 0x4001_B000
sSYsc E el 0x4001_E000
PORTO ORI 783 0x4004_0000
PORT1 O 1= H & 788 0x4004_0020
PORT2 I O21EHIE 728 0x4004_0040
PORT3 s O31EHIE 728 0x4004_0060
PORT4 IO 43T I & 7 85 0x4004_0080
PORTS Ik 512 H1 5 7738 0x4004_00A0
PORT9 IHO9EHIE 728 0x4004_0120
PFS Pmn5|BIThREIEHI F 1788 0x4004_0800
ELC EH T2 0x4004_1000
POEG GPTii %1 S BEAR IR 0x4004_2000
RTC MR EE 0x4004_4000
WDT EITRENS 0x4004_4200
IWDT I B AER S 0x4004_4400
CAC B SRR R 2 B B 0x4004_4600
MSTP BRI IEITHIB. C. D 0x4004_7000
lICO Inter-Integrated Circuit 0 0x4005_3000
[ICOWU REREE Y BB BRONFE 28 7T 0x4005_3014
DOC HIRIGE B 0x4005_4100
ADC12 12-bit A/D Converter 0x4005_C000
sclo BT@EifIEDo 0x4007_0000
sci BmBEREO] 0x4007_0020
SCI2 BiT@ifEO2 0x4007_0040
SCI9 BiT@EfEO9 0x4007_0120
SPI0 BITIMEIEO0 0x4007_2000
CRC CRC Calculator 0x4007_4000
GPT320 EAPWMERE80 (321i) 0x4007_8000
GPT164 WEPWMERTSR4 (161i) 0x4007_8400
GPT165 BRAPWMERTSR5 (161i) 0x4007_8500
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Table 3.1 Peripheral base address (2 of 2)
Name Description Base address
GPT166 General PWM Timer 6 (16-bit) 0x4007_8600
GPT167 General PWM Timer 7 (16-bit) 0x4007_8700
GPT168 General PWM Timer 8 (16-bit) 0x4007_8800
GPT169 General PWM Timer 9 (16-bit) 0x4007_8900
GPT_OPS Output Phase Switching Controller 0x4007_8FF0
KINT Key Interrupt Function 0x4008_0000
CTSU Capacitive Sensing Unit 2 0x4008_2000
AGTO Low Power Asynchronous General Purpose Timer O 0x4008_4000
AGT1 Low Power Asynchronous General Purpose Timer 1 0x4008_4100
ACMPLP Low-Power Analog Comparator 0x4008_5E00
FLCN Flash 1/0 Registers 0x407E_C000
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.

The following information applies to Table 3.2:

e Registers are grouped by associated module.

e 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.

Note:

external memory or bus access from other bus master such as DTC.

Table 3.2 shows the register access cycles for non-GPT modules.

This applies to the number of cycles when access from the CPU does not conflict with the instruction fetching to the

Table 3.1 JMgEhit (29 FE921)
Name Description it
GPT166 BAPWMER2S6 (1611 0x4007_8600
GPT167 BAPWMER2E7 (1611 0x4007_8700
GPT168 BRAPWMEBT288 (1641 0x4007_8800
GPT169 BAPWMER2E9 (1611 0x4007_8900
GPT_OPS R AR IRIZ RIS 0x4007_8FFO0
KINT BRI ThEE 0x4008_0000
CTSU EEENRAvA=br) 0x4008_2000
AGTO RINER D BATH R0 0x4008_4000
AGT1 RINEE S BAER 281 0x4008_4100
ACMPLP {EIThFERR I L 388 0x4008_5E00
FLCN NFIOF 738 0x407E_C000

Note:  ZFR=IMEEHR

HR=5MNEThEE

Bt =ML AV RERE thut sesbat

3.2

18] /& HA

AN RHEAFRPERNIOFFRA R FIER.

UTERERTFR3.2:
OFFHRLBRRIRDH,
@i DB EEE TIEESZ N A .

O@ERIIOX, FEEMFRDELFFHRNERB MU, SNLEFRIEERE,

@015 R F M EUR T HNERIME SR S B . DM RS RS MERNEFFTEAR, 2MHEDE
HAEUR FICLKANPCLK Z [BIRYARE L,

@ ZICLKRVSAER S FPCLKRISAZRET, S SMAVEY $h(E) 2 B HAEIA R 2

1BE,

@ LICLKIMER A FPCLKINEKEY, 7 4RBSHED AHAEE DG IN1PCLK AR,

Note: XEATHRBCPURIILIRS MIMBEMERREVECIRBEAEMS L TITRE (W1DTC)

K3I2E R T IRGPTIRREIF 1725 1h R B Ho

B9 27 18] A B BY A HA %K

Table 3.2 Access cycles for non-GPT modules (1 of 2)
Number of access cycles
Address ICLK=PCLK |ICLK>PCLK"
Cycle
Peripherals From To Read | Write |Read |Write |unit Related function
MPU, SRAM, BUS, | 0x4000_2000 |0x4001_BFFF 3 ICLK Memory Protection Unit, SRAM,
DTC, ICU, Buses, Data Transfer Controller,
CPU_DBG Interrupt Controller, CPU, Flash
Memory
SYSC 0x4001_EO00 |0x4001_E6FF 4 ICLK Low Power Modes, Resets, Low
Voltage Detection, Clock
Generation Circuit, Register
Write Protection
R01DS0386EJ0110 Rev.1.10 RENESAS Page 94 of 112
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Table 3.2  IEGPTHEREVIAREE (249114)
el I HA%L
Address ICLK=PCLK |ICLK>PCLK" B
Peripherals From To Read |Write |Read |Write |%7T HARINEE
MPU, SRAM, BUS, | 0x4000_2000 |0x4001_BFFF 3 ICLK REFRIFEIT. SRAM, 24,
DTC, ICU, IR RIEHIgs. PUTIEHISS.
CPU_DBG CPU. ATF
Memory
sysc 0x4001_E000 | 0x4001_E6FF 4 ICLK RInkEE=, 841, 1§
BERM, B
EREEEE, Bres
B1{RiF
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Table 3.2 Access cycles for non-GPT modules (2 of 2)
Number of access cycles
Address ICLK=PCLK |ICLK > PCLK"
Cycle
Peripherals From To Read | Write |Read |Write |unit Related function
PORTN, PFS, ELC, |[0x4004_0000 |0x4004_7FFF 3 2t03 PCLKB I/0 Ports, Event Link Controller,
POEG, RTC, WDT, Port Output Enable for GPT,
IWDT, CAC, MSTP Realtime Clock, Watchdog Timer,
Independent Watchdog Timer,
Clock Frequency Accuracy
Measurement Circuit, Module
Stop Control
IICn (n = 0), ICOWU, | 0x4005_0000 |0x4005 EFFF 3 2t03 PCLKB I2C Bus Interface, Data
DOC, ADC12 Operation Circuit, 12-bit A/D
Converter
SCIn(n=0to 2, 9’2) 0x4007_0000 |0x4007_OEFF 5 2t03 PCLKB Serial Communications Interface
SPIn (n = 0)*3 0x4007_2000 |0x4007_2FFF 5 2to 3 PCLKB Serial Peripheral Interface
CRC 0x4007_4000 |0x4007_4FFF 3 2t03 PCLKB CRC Calculator
GPT32n (n =0), 0x4007_8000 |0x4007_BFFF See Table 3.3. PCLKB General PWM Timer
GPT16n (n=41t0 9),
GPT_OPS
KINT, CTSU 0x4008_0000 |0x4008_2FFF 3 2t03 PCLKB Key interrupt Function,
Capacitive Sensing Unit 2
AGTn 0x4008_4000 |0x4008_4FFF 3 2to3 PCLKB Low Power Asynchronous
General Purpose Timer
ACMPLP 0x4008_5000 |0x4008_6FFF 3 2to3 PCLKB Low-Power Analog Comparator
FLCN 0x407E_CO000 | 0x407E_FFFF 7 7 ICLK Data Flash, Temperature Sensor,
Capacitive Sensing Unit 2, Flash
Control

Table 3.2  JEGPTHEIREVIAREEE (249 rI24)
ihin) R
Address ICLK=PCLK |ICLK>PCLK" B
Peripherals From To Read |Write |Read |Write |%7T HXIhEE
PORTn, PFS, ELC, |0x4004_0000 |0x4004 7FFF 3 2t03 PCLKB |10, EfFiEiEisslss,
POEG, RTC, WDT, GPTHY% 480 H 5 BE,
IWDT, CAC, MSTP LETESER, BiIHWEES,
MBI IHERNSS, BTEIME
BE
MEEBE, Rk
Z1E3EH)
IICn (n =0), ICOWU, | 0x4005_0000 |0x4005_EFFF 3 2t03 PCLKB RCEL&EO, B
DOC, ADC12 EEBE, 12{IAD
Converter
SCIn (n =010 2, 9'2) |0x4007_0000 |0x4007_OEFF 5 2t03 PCLKB | ®&fTl@fE#EO
SPIn (n = 0)'3 0x4007_2000 | 0x4007_2FFF 5 2103 PCLKB | &{7M&iEO
CRC 0x4007_4000 |0x4007_4FFF 3 2t03 PCLKB CRC Calculator
GPT32n (n = 0), 0x4007_8000 |0x4007_BFFF W33 PCLKB |@APWMERTE
GPT16n (n=41t09),
GPT_OPS
KINT, CTSU 0x4008_0000 |0x4008_2FFF 3 2t0 3 PCLKB R BTIhEE,
AR EIT2
AGTn 0x4008_4000 |0x4008 4FFF 3 2t03 PCLKB BOESES
e
ACMPLP 0x4008_5000 | 0x4008_6FFF 3 2t03 PCLKB | fRIn#EfE#nLL 528
FLCN 0x407E_C000 | 0x407E_FFFF 7 7 ICLK HIRAE. BEERR. BEE
BREIT2. AEF
Control

Note 1. If the number of PCLK cycles is non-integer (for example 1.5), the minimum value is without the decimal point, and the maximum
value is rounded up to the decimal point. For example, 1.5t0 2.5is 1 to 3.
Note 2. Regarding n = 0, when accessing a 16-bit register (FTDRHL, FRDRHL, FCR, FDR, LSR, and CDR), access is 2 cycles more than
the value shown in Table 3.2. When accessing an 8-bit register (FTDRH, FTDRL, FRDRH, and FRDRL), the access cycles are as
shown in Table 3.2.
Note 3. When accessing the 32-bit register (SPDR), access is 2 cycles more than the value in Table 3.2. When accessing an 8-bit or 16-bit
register (SPDR_HA), the access cycles are as shown in Table 3.2.

Table 3.3 shows register access cycles for GPT modules.

ATMMRPCLKEHARONER (Fla015) , WER/MEFRHTNER, RREOSEANINER.

Bign, 1.5512.552 1503,

E2.%Fn=0, iHB)16M1I57FEe (FTDRHL. FRDRHL. FCR. FDR. LSRFICDR) B, iflEtbRI2AERHEZ 2N AR, Hi08iIFFR (FT
DRH. FTDRL. FRRDHFIFRDRL) B, i5iRlEHBINZR3.2F R0

E358)321UFFER(SPDRIAY, AEILER32PHES 2N AR, E8usk161IFF8s (SPDR_HA) BY, i5)AEIMR3.2F T

K3I3ER T GPTIRRIF 7251717 A HAo

Table 3.3  Access cycles for GPT modules Table 3.3  GPTiERMYiKR FHA
Frequency ratio between ICLK Number of access cycles ICLKHIPCLK Z [B1F5R=E LL e S
and PCLK Read Write Cycle unit Read Write fEF BT
ICLK > PCLKD = PCLKB 5to 6 3to4 PCLKB ICLK > PCLKD = PCLKB 5to 6 3to4 PCLKB
ICLK > PCLKD > PCLKB 3to4 2to3 PCLKB ICLK > PCLKD > PCLKB 3to4 2t03 PCLKB
PCLKD = ICLK = PCLKB 6 4 PCLKB PCLKD = ICLK = PCLKB 6 4 PCLKB
PCLKD = ICLK > PCLKB 2t0 3 1t02 PCLKB PCLKD = ICLK > PCLKB 2t03 1t02 PCLKB
PCLKD > ICLK = PCLKB 4 3 PCLKB PCLKD > ICLK = PCLKB 4 3 PCLKB
PCLKD > ICLK > PCLKB 2t03 1to2 PCLKB PCLKD > ICLK > PCLKB 2t03 1to2 PCLKB
3.3  Register Descriptions 3.3  AMinAA

ANRESAFRPERNFFRBRNER.
RIABTRTHRESHYIER, SEMIRES. it/ HRERRNEIE,

This section provides information associated with registers described in this manual.

Table 3.4 shows a list of registers including address offsets, address sizes, access rights, and reset values.

R01DS0386EJ0110 Rev.1.10 59501, #1120

Dec 28, 2020

RENESAS Page 95 of 112 RO1DS0386EJ0110 Rev.1.10 RENESAS
Dec 28, 2020



RA2E1 Datasheet

Appendix 3. I/O Registers

RA2E1 Datasheet

MIR3I0F 725

Table 3.4  Register description (1 of 13) Table 3.4  FFESHE® (1349F8114)

Peripheral Dim |Dim Register Address SR B gE | B EMBIR sk RS

name Dim | inc. index name Description offset Size | RIW | Reset value | Reset mask Dim | &8 b Description Size |[RW | EEfE EERIR

MPU - - - MMPUCTLA Bus Master MPU Control Register 0x000 16 R/W | 0x0000 OxFFFF MPU - - - MMPUCTLA BEEEMPUIRHIZ 7S 0x000 16 R/W | 0x0000 OxFFFF

MPU - - - MMPUPTA Group A Protection of Register 0x102 16 R/W | 0x0000 OxFFFF MPU - - - MMPUPTA ALEMRIP 0x102 16 R/W | 0x0000 OxFFFF

MPU 4 0x010 | 0-3 MMPUACA%s Group A Region %s access control 0x200 16 R/W | 0x0000 OxFFFF MPU 4 0x010 | 0-3 MMPUACA%s AKX %siH BT HIZT 1288 0x200 16 R/W | 0x0000 OxFFFF
register

MPU 4 0x010 | 0-3 MMPUSA%s Group A Region %s Start Address 0x204 32 R/W | 0x00000000 0x00000003 MPU 4 0x010 | 0-3 MMPUSA%s AR X st ia It 0x204 32 R/W | 0x00000000 0x00000003
Register Register

MPU 4 0x010 | 0-3 MMPUEA%s Group A Region %s End Address Register | 0x208 32 R/W | 0x00000003 0x00000003 MPU 4 0x010 | 0-3 MMPUEA%s AL X% R MU 1728 0x208 32 R/W | 0x00000003 0x00000003

MPU - - - SMPUCTL Slave MPU Control Register 0xC00 16 R/W | 0x0000 OxFFFF MPU - - - SMPUCTL MHMPUIE I 7728 0xC00 16 R/W | 0x0000 OxFFFF

MPU - - - SMPUMBIU Access Control Register for Memory Bus 1 | 0xC10 16 R/W | 0x0000 OxFFFF MPU - - - SMPUMBIU AERL1RHRE 1S 0xC10 16 R/W | 0x0000 OxFFFF

MPU - - - SMPUFBIU Access Control Register for Internal 0xC14 16 | R/W | 0x0000 OxFFFF MPU - - - SMPUFBIU AEBIFIRIEHI 1288 0xC14 16 | R/W | 0x0000 OxFFFF
Peripheral Bus 9 HNER L9

MPU - - - SMPUSRAMO Access Control Register for Memory Bus 4 | 0xC18 16 | R/W | 0x0000 OXFFFF MPU - - - SMPUSRAMO RIF RS &4IH RITH F 728 0xC18 16 | R/W | 0x0000 OxFFFF

MPU - - - SMPUPOBIU Access Control Register for Internal 0xC20 16 R/W | 0x0000 OxFFFF MPU - - - SMPUPOBIU EREIEEAL 0xC20 16 R/W | 0x0000 OxFFFF
Peripheral Bus 1 MR LR

MPU - - - SMPUP2BIU Access Control Register for Internal 0xC24 16 | R/W | 0x0000 OxFFFF MPU - - - SMPUP2BIU AEB I HI 2T 1288 0xC24 16 | R/W | 0x0000 OxFFFF
Peripheral Bus 3 INEEER3

MPU - - - SMPUP6BIU Access Control Register for Internal 0xC28 16 | R/W | 0x0000 OXFFFF MPU - - - SMPUP6BIU REB I IR B 77 2% 0xC28 16 | R/W | 0x0000 OxFFFF
Peripheral Bus 7 HNEE LT

MPU - - - MSPMPUOAD Stack Pointer Monitor Operation After 0xD00 16 R/W | 0x0000 OxFFFF MPU - - - MSPMPUOAD RIS ISR IERR 0xD00 16 R/W | 0x0000 OxFFFF
Detection Register foalEea-3

MPU - - - MSPMPUCTL Stack Pointer Monitor Access Control 0xD04 16 R/W | 0x0000 OxFEFF MPU - - - MSPMPUCTL HARIEH MR A a)IT 0xD04 16 R/W | 0x0000 OxFEFF
Register Register

MPU - - - MSPMPUPT Stack Pointer Monitor Protection Register | 0xD06 16 | R/W | 0x0000 OxFFFF MPU - - - MSPMPUPT HiRIEE IR RIPEESR 0xDO06 16 | R/W | 0x0000 OxFFFF

MPU - - - MSPMPUSA Main Stack Pointer (MSP) Monitor Start 0xD08 32 R/W | 0x00000000 0x00000000 MPU - - - MSPMPUSA FHRIEFH(MSP) 51288 B B) 0xD08 32 R/W | 0x00000000 0x00000000
Address Register bl ea

MPU - - - MSPMPUEA Main Stack Pointer (MSP) Monitor End 0xD0OC 32 R/W | 0x00000000 0x00000000 MPU - - - MSPMPUEA FHRIEFH(MSP) i B85 R 0xDoC 32 R/W | 0x00000000 0x00000000
Address Register it 2577 28

MPU - - - PSPMPUOAD Stack Pointer Monitor Operation After 0xD10 16 R/W | 0x0000 OxFFFF MPU - - - PSPMPUOAD HiRIEEH SR ER 0xD10 16 R/W | 0x0000 OxFFFF
Detection Register WNEFES

MPU - - - PSPMPUCTL Stack Pointer Monitor Access Control 0xD14 16 R/W | 0x0000 OxFEFF MPU - - - PSPMPUCTL RIS E IR D28 5 A1l 0xD14 16 R/W | 0x0000 OxFEFF
Register Register

MPU - - - PSPMPUPT Stack Pointer Monitor Protection Register | 0xD16 16 R/W | 0x0000 OxFFFF MPU - - - PSPMPUPT HARIEH MR RIPE 1758 0xD16 16 R/W | 0x0000 OxFFFF

MPU - - - PSPMPUSA Process Stack Pointer (PSP) Monitor Start | 0xD18 32 R/W | 0x00000000 0x00000000 MPU - - - PSPMPUSA HIZHEARIE ST (PSP) IR H 2R B Th 0xD18 32 R/W | 0x00000000 0x00000000
Address Register Ukl yed

MPU - - - PSPMPUEA Process Stack Pointer (PSP) Monitor End | 0xD1C 32 R/W | 0x00000000 0x00000000 MPU - - - PSPMPUEA HFE RIS E (PSP) IS MBS LA R 0xD1C 32 R/W | 0x00000000 0x00000000
Address Register it E 7758

SRAM - - - PARIOAD SRAM Parity Error Operation After 0x00 8 R/W | 0x00 OxFF SRAM - - - PARIOAD SRAMBHER I EBIRIRIER 0x00 8 R/W | 0x00 OxFF
Detection Register foalE=gea-

SRAM - - - SRAMPRCR SRAM Protection Register 0x04 8 R/W | 0x00 OxFF SRAM - - - SRAMPRCR SRAMTRIFE 1788 0x04 8 R/W | 0x00 OxFF

BUS - - - BUSMCNTSYS Master Bus Control Register SYS 0x1008 16 R/W | 0x0000 OxFFFF BUS - - - BUSMCNTSYS FREIEHIBFFERISYS 0x1008 16 R/W | 0x0000 OxFFFF

BUS - - - BUSMCNTDMA | Master Bus Control Register DMA 0x100C |16 |R/W |0x0000 OXFFFF BUS - - - BUSMCNTDMA | £ R2&ITHIZFFERDMA 0x100C |16 |R/W |0x0000 OxFFFF

BUS - - - BUS3ERRADD Bus Error Address Register 3 0x1820 32 R 0x00000000 0x00000000 BUS - - - BUS3ERRADD BEHEIZMU T FR3 0x1820 32 0x00000000 0x00000000

BUS - - . BUS3ERRSTAT | BUS Error Status Register 3 ox1824 |8 |R  |o0x00 OXFE BUS - - . BUS3ERRSTAT | M4 IRRSEER3 0x1824 |8 0x00 OXFE

BUS - - - BUS4ERRADD Bus Error Address Register 4 0x1830 32 0x00000000 0x00000000 BUS - - - BUS4ERRADD BRI E 784 0x1830 32 0x00000000 0x00000000

BUS - - - BUS4ERRSTAT | BUS Error Status Register 4 0x1834 8 R 0x00 OxFE BUS - - - BUS4ERRSTAT | S4&EIRRESFFR4 0x1834 8 0x00 OxFE

DTC - - - DTCCR DTC Control Register 0x00 8 R/W | 0x08 OxFF DTC - - - DTCCR DTCIEHIF 728 0x00 8 R/W | 0x08 OxFF

DTC - - - DTCVBR DTC Vector Base Register 0x04 32 R/W | 0x00000000 OXFFFFFFFF DTC - - - DTCVBR DTCHEEIFEFS 0x04 32 R/W | 0x00000000 OXFFFFFFFF

DTC - - - DTCST DTC Module Start Register 0x0C 8 R/W | 0x00 OxFF DTC - - - DTCST DTCIERBEhF 788 0x0C 8 R/W | 0x00 OxFF

DTC - - - DTCSTS DTC Status Register Ox0E 16 R 0x0000 OxFFFF DTC - - - DTCSTS DTCREF 728 0x0E 16 R 0x0000 OxFFFF

ICU 8 0x1 0-7 IRQCR%s IRQ Control Register 0x000 8 R/W | 0x00 OxFF ICU 8 0x1 0-7 IRQCR%s RQIZHIZF 1723 0x000 8 R/W | 0x00 OxFF

ICU - - - NMICR NMI Pin Interrupt Control Register 0x100 8 R/W | 0x00 OxFF ICU - - - NMICR NMI5 | IR BTiE S 728 0x100 8 R/W | 0x00 OxFF
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Table 3.4  Register description (2 of 13) Table 3.4  FfFESiEiR® (214, #134)

Peripheral Dim |Dim Register Address SR B gE | B EMBIR sk RS

name Dim | inc. index name Description offset Size | RIW | Reset value | Reset mask Dim | &8 b Description Size |[RW | EEfE EERIR

IcCU - - - NMIER Non-Maskable Interrupt Enable Register 0x120 16 | R/W | 0x0000 OxFFFF ICU - - - NMIER ol Bk R ERE S 1728 0x120 16 | R/W | 0x0000 OxFFFF

ICU - - - NMICLR Non-Maskable Interrupt Status Clear 0x130 16 | R/W | 0x0000 OxFFFF ICU - - - NMICLR ol R R ETR S SRR 0x130 16 | R/W | 0x0000 OxFFFF
Register Register

ICU - - - NMISR Non-Maskable Interrupt Status Register 0x140 16 |R 0x0000 OxFFFF ICU - - - NMISR o] R R TR S 55 77 28 0x140 16 |R 0x0000 OxFFFF

ICU - - - WUPEN Wake Up Interrupt Enable Register 0x1A0 32 | R/W |0x00000000 | OXxFFFFFFFF ICU . - - WUPEN MR ER R U A B 77 58 0x1A0 32 |R/W |0x00000000 |OxFFFFFFFF

ICU - - - IELEN ICU event Enable Register 0x1C0 8 R/W | 0x00 OxFF ICU - - - IELEN ICUSEH B R 0x1CO0 8 R/W | 0x00 OxFF

ICU - - - SELSRO SYS Event Link Setting Register 0x200 16 R/W | 0x0000 OxFFFF ICU - - - SELSRO SYSEH BRI EST 7 0x200 16 R/W | 0x0000 OxFFFF

ICU 32 Ox4 0-31 IELSR%s ICU Event Link Setting Register %s 0x300 32 R/W | 0x00000000 OxFFFFFFFF ICU 32 0x4 0-31 IELSR%s ICUS 4 HEEI8 BT 1788 %s 0x300 32 R/W | 0x00000000 OxFFFFFFFF

CPU_DBG |- - - DBGSTR Debug Status Register 0x00 32 R 0x00000000 OxFFFFFFFF CPU_DBG |- - - DBGSTR BARREFER 0x00 32 R 0x00000000 OxFFFFFFFF

CPU_DBG |- - - DBGSTOPCR Debug Stop Control Register 0x10 32 | R/W | 0x00000003 | OXFFFFFFFF CPU_DBG |- - - DBGSTOPCR IR ESIEFFeE 0x10 32 | R/W | 0x00000003 | OxFFFFFFFF

SYSC - - - SBYCR Standby Control Register 0x00C 16 R/W | 0x0000 OxFFFF SYSC - - - SBYCR FNIEH FFR 0x00C 16 R/W | 0x0000 OxFFFF

SYSC - - - MSTPCRA Module Stop Control Register A 0x01C 32 R/W | OXFFBFFFFF | OXFFFFFFFF SYSC - - - MSTPCRA BIRE I EEHIFESRA 0x01C 32 R/W | OXFFBFFFFF | OXFFFFFFFF

SYSC - - - SCKDIVCR System Clock Division Control Register 0x020 32 R/W | 0x04000404 OxFFFFFFFF SYSC - - - SCKDIVCR RE WO IMITH 758 0x020 32 R/W | 0x04000404 OxFFFFFFFF

sysc - - - SCKSCR System Clock Source Control Register 0x026 8 R/W | 0x01 OxFF SYsC - - - SCKSCR REBTHIRIZHIE 788 0x026 8 R/W | 0x01 OxFF

SYsc - - - MEMWAIT Memory Wait Cycle Control Register for 0x031 8 R/W | 0x00 OxFF sSYsc - - - MEMWAIT AEEFEREHFES 0x031 8 R/W | 0x00 OxFF
Code Flash REGNE

sSYsc - - - MOSCCR Main Clock Oscillator Control Register 0x032 8 R/W | 0x01 OxFF sSYsc - - - MOSCCR FH IR AT HIF 728 0x032 8 R/W | 0x01 OxFF

SYSC - - - HOCOCR High-Speed On-Chip Oscillator Control 0x036 8 R/W | 0x00 OxFE SYSC - - - HOCOCR BERA LIRS 0x036 8 R/W | 0x00 OxFE
Register Register

SYSC - - - MOCOCR Middle-Speed On-Chip Oscillator Control 0x038 8 R/W | 0x00 OxFF SYSC - - - MOCOCR RIRE EiRH 2R ES 0x038 8 R/W | 0x00 OxFF
Register Register

SYsc - - - OSCSF Oscillation Stabilization Flag Register 0x03C 8 R 0x00 OxFE sSYsc - - - OSCSF AR ETEEESS 0x03C 8 R 0x00 OxFE

sysc - - - CKOCR Clock Out Control Register 0x03E 8 R/W | 0x00 OxFF SYsc - - - CKOCR B Epia T H F 78R 0x03E 8 R/W | 0x00 OxFF

sysc - - - OSTDCR Oscillation Stop Detection Control Register | 0x040 8 R/W | 0x00 OxFF SYscC - - - OSTDCR %12 LI MIEH 2577 28 0x040 8 R/W | 0x00 OxFF

SYSC - - - OSTDSR Oscillation Stop Detection Status Register | 0x041 8 R/W | 0x00 OxFF SYSC - - - OSTDSR ERHE LMK S ST 78 0x041 8 R/W | 0x00 OxFF

SYsc - - - LPOPT Lower Power Operation Control Register | 0x04C 8 R/W | 0x00 OxFF SYSC - - - LPOPT RINFEIRIEIEHI T 728 0x04C 8 R/W | 0x00 OxFF

SYSC - - - MOCOUTCR MOCO User Trimming Control Register 0x061 8 R/W | 0x00 OxFF SYSC - - - MOCOUTCR MOCOMA PRI HIF 788 0x061 8 R/W | 0x00 OxFF

SYSC - - - HOCOUTCR HOCO User Trimming Control Register 0x062 8 R/W | 0x00 OxFF SYSC - - - HOCOUTCR HOCOR F Bzl & 7728 0x062 8 R/W | 0x00 OxFF

SYsc - - - SNZCR Snooze Control Register 0x092 8 R/W | 0x00 OxFF sSYsc - - - SNZCR REETHIFESR 0x092 8 R/W | 0x00 OxFF

Sysc - - - SNZEDCRO Snooze End Control Register 0x094 8 R/W | 0x00 OxFF SYscC - - - SNZEDCRO R RIZHIFT 788 0x094 8 R/W | 0x00 OxFF

SYSC - - - SNZREQCR Snooze Request Control Register 0x098 32 R/W | 0x00000000 OxFFFFFFFF SYSC - - - SNZREQCR REEERITHIE 7SS 0x098 32 R/W | 0x00000000 OxFFFFFFFF

sSYsc - - - PSMCR Power Save Memory Control Register 0x09F 8 R/W | 0x00 OxFF sSYsc - - - PSMCR BERNEEHFES Ox09F 8 R/W | 0x00 OxFF

sysc - - - OPCCR Operating Power Control Register 0x0A0 8 R/W | 0x01 OxFF SYsc - - - OPCCR TERIRIEHI T 78 0x0A0 8 R/W | 0x01 OxFF

SYSC - - - MOSCWTCR Main Clock Oscillator Wait Control 0x0A2 8 R/W | 0x05 OxFF SYSC - - - MOSCWTCR EEIRHEFRHTH 0x0A2 8 R/W | 0x05 OxFF
Register Register

sYsc - - - HOCOWTCR High-Speed On-Chip Oscillator Wait 0X0A5 8 R/W | 0x05 OxFF SYsC - - - HOCOWTCR BEA AR ER 0x0A5 8 R/W | 0x05 OxFF
Control Register EHHFS

SYsc - - - SOPCCR Sub Operating Power Control Register O0x0AA 8 R/W | 0x00 OxFF sSYsc - - - SOPCCR BRIEIhERITHIE 728 0x0AA 8 R/W | 0x00 OxFF

SYSC - - - RSTSR1 Reset Status Register 1 0x0CO0 16 R/W | 0x0000 OxE2F8 SYSC - - - RSTSR1 BREFER 0x0CO0 16 R/W | 0x0000 OxE2F8

SYSC - - - LVD1CR1 Voltage Monitor 1 Circuit Control Register | 0xOEO 8 R/W | 0x01 OxFF SYSC - - - LVD1CR1 AR HE 188 1 BB BB IS I BT 17 28 0x0EO 8 R/W | 0x01 OxFF

sSYsc - - - LVD1SR Voltage Monitor 1 Circuit Status Register | Ox0E1 8 R/W | 0x02 OxFF sSYsc - - - LVD1SR BRGNS BRRESSTESR OxOE1 8 R/W | 0x02 OxFF

SYsSC - - - LVD2CR1 Voltage Monitor 2 Circuit Control Register | 0x0E2 8 R/W | 0x01 OxFF SYSC - - - LVD2CR1 EBE U510 28 2 BB BRI Rl BT 17 28 Ox0E2 8 R/W | 0x01 OxFF
1 1

SYSC - - - LVD2SR Voltage Monitor 2 Circuit Status Register | 0xOE3 8 R/W | 0x02 OxFF SYSC - - - LVD2SR BESMSR 2 BRRESEFE Ox0E3 8 R/W | 0x02 OxFF

SYSC - - - PRCR Protect Register Ox3FE 16 R/W | 0x0000 OxFFFF SYSC - - - PRCR RIFE 7R O0x3FE 16 R/W | 0x0000 OxFFFF

sYsc - - - SYOCDCR System Control OCD Control Register O0x040E |8 R/W | 0x00 OxFF SYscC - - - SYOCDCR REEFIOCDIEHIZF 728 O0x040E |8 R/W | 0x00 OxFF

SYSC - - - RSTSRO Reset Status Register 0 0x410 8 R/W | 0x00 0xFO SYSC - - - RSTSRO BIREFER0 0x410 8 R/W | 0x00 0xFO

SYSC - - - RSTSR2 Reset Status Register 2 0x411 8 R/W | 0x00 OxFE SYSC - - - RSTSR2 BUREFFR2 0x411 8 R/W | 0x00 OxFE
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Table 3.4  F#F}FHA (1397HE34)
SMR RN gE | B ERRE R it fRis
Dim | &% | &% Description Size |[RW | EEfE EERIR
SYsC - - - MOMCR FE IR 7R E IR 0x413 8 R/W | 0x00 OxFF
EHHFS
SYSC - - - LVCMPCR Bk ST BRIEEFS 0x417 8 R/W | 0x00 OxFF
SYSC - - - LVDLVLR BRI TR B 77 28 0x418 8 R/W | 0x07 OxFF
SYSC - - - LVD1CRO ;@.E%?ﬂl%ﬁ BRIEHH 7R 0x41A 8 R/W | 0x80 OxF7
SYSC - - - LVD2CRO RSS2 BRI HI FE 88 0x41B 8 R/W | 0x80 OxF7
0
SYSC - - - SOSCCR BB iR 2R T 17 28 0x480 8 R/W | 0x01 OxFF
SYSC - - - SOMCR BB SR SR VIS 0x481 8 R/W | 0x00 OxFF
Register
SYsC - - - SOMRG BN MR 7R REBINE 0x482 8 R/W | 0x00 OxFF
Register
SYSC - - - LOCOCR RERF EiR7HEEH 0x490 8 R/W | 0x00 OxFF
Register
SYSC - - - LOCOUTCR LOCORFIAIEHIZ 728 0x492 8 R/W | 0x00 OxFF
PgORTO,3—5 - - - PCNTR1 I OEHF 7281 0x000 32 | R/W | 0x00000000 |OxFFFFFFFF
PORTO0,3-5 | - - - PODR HOEHFER 0x000 16 R/W | 0x0000 OxFFFF
9
F;ORTO,S-S - - - PDR I OIEH F 781 0x002 16 | R/W | 0x0000 OxFFFF
F;ORTO,S—S - - - PCNTR2 ik O EH H 7282 0x004 32 |R 0x00000000 | OXFFFFO000
PgORTO,3-5 - - - PIDR I OEH H7E82 0x006 16 |R 0x0000 0x0000
F;ORTO,3-5 - - - PCNTR3 IR OIEH F 7883 0x008 32 |W 0x00000000 | OXFFFFFFFF
FS;ORTO,3-5 - - - PORR IO EHH 7883 0x008 16 |W 0x0000 OxFFFF
I;ORTO,?:—S - - - POSR I OEH FFE83 0x00A 16 |W 0x0000 OxFFFF
PORT1-2 - - - PCNTR1 HOEHFER 0x000 32 R/W | 0x00000000 OxFFFFFFFF
PORT1-2 |- - - PODR IR OEH F 7281 0x000 16 | R/W | 0x0000 OxFFFF
PORT1-2 - - - PDR prompetiEs el 0x002 16 R/W | 0x0000 OxFFFF
PORT1-2 - - - PCNTR2 HOAEHIFE282 0x004 32 R 0x00000000 OxFFFFO000
PORT1-2 |- - - EIDR IR OIEH F 7282 0x004 16 |R 0x0000 OxFFFF
PORT1-2 |- - - PIDR I iT 6 H 7882 0x006 16 |R 0x0000 0x0000
PORT1-2 |- - - PCNTR3 O EH H7883 0x008 32 |W 0x00000000 | OXFFFFFFFF
PORT1-2 |- - - PORR I O HI & 77883 0x008 16 |W 0x0000 OxFFFF
PORT1-2 |- - - POSR Ih OEHF 7283 0x00A 16 |W 0x0000 OxFFFF
PORT1-2 - - - PCNTR4 pro{mpralEy e v 0x00C 32 R/W | 0x00000000 OxFFFFFFFF
PORT1-2 - - - EORR wOEHFER4 0x00C 16 R/W | 0x0000 OxFFFF
PORT1-2 |- - - EOSR HOIEH F 784 0x00E 16 | R/W [ 0x0000 OxFFFF
PFS 9 0x4 0-8 P00%sPFS % 00%s5 | IThAE %R 1728 0x000 32 |R/W |[0x00000000 |OxFFFFFFFD
PFS 9 0x4 0-8 P00%sPFS_HA | i[000%s5 | BIThREIRIF H 7728 0x002 16 | R/W | 0x0000 OxFFFD
PFS 9 0x4 0-8 P00%sPFS_BY | ii[100%s5 | fIThREEIZH 728 0x003 8 R/W | 0x00 O0xFD
PFS 6 0x4 10-15 P0%sPFS % 0%s5 | HIThEE IR H 1788 0x028 32 | R/W | 0x00000000 |OxFFFFFFFD
PFS 6 0x4 | 10-15 P0%sPFS_HA | #00%s3|fIThaEEiZ 7788 0x02A 16 |R/W | 0x0000 OxFFFD
PFS 6 |Ox4 |[10-15 P0%SPFS_BY | i%[10%s3| MIThAE &S 1758 0x02B 8 R/W | 0x00 OxFD
PFS 8 0x4 0-7 P10%sPFS % 010%s5 | IThRE EIF H 1728 0x040 32 | R/W | 0x00000000 |OxFFFFFFFD

Table 3.4 Register description (3 of 13)
Peripheral Dim Dim Register Address
name Dim | inc. index name Description offset Size | RIW | Reset value | Reset mask
SYSC - - - MOMCR Main Clock Oscillator Mode Oscillation 0x413 8 R/W | 0x00 OxFF
Control Register
SYSC - - - LVCMPCR Voltage Monitor Circuit Control Register 0x417 8 R/W | 0x00 OxFF
SYSC - - - LVDLVLR Voltage Detection Level Select Register 0x418 8 R/W | 0x07 OxFF
SYSC - - - LVD1CRO Voltage Monitor 1 Circuit Control Register | Ox41A 8 R/W | 0x80 OxF7
0
SYSC - - - LVD2CRO Voltage Monitor 2 Circuit Control Register | 0x41B 8 R/W | 0x80 OxF7
0
SYSC - - - SOSCCR Sub-Clock Oscillator Control Register 0x480 8 R/W | 0x01 OxFF
SYSC - - - SOMCR Sub-Clock Oscillator Mode Control 0x481 8 R/W | 0x00 OxFF
Register
SYSC - - - SOMRG Sub-Clock Oscillator Margin Check 0x482 8 R/W | 0x00 OxFF
Register
SYSC - - - LOCOCR Low-Speed On-Chip Oscillator Control 0x490 8 R/W | 0x00 OxFF
Register
SYSC - - - LOCOUTCR LOCO User Trimming Control Register 0x492 8 R/W | 0x00 OxFF
PORTO0,3-5 | - - - PCNTR1 Port Control Register 1 0x000 32 | R/W | 0x00000000 |OxFFFFFFFF
9
PORTO0,3-5 | - - - PODR Port Control Register 1 0x000 16 R/W | 0x0000 OxFFFF
9
PORTO0,3-5 | - - - PDR Port Control Register 1 0x002 16 | R/'W | 0x0000 OxFFFF
9
PORTO0,3-5 | - - - PCNTR2 Port Control Register 2 0x004 32 |R 0x00000000 | OXFFFF0000
9
PORTO0,3-5 | - - - PIDR Port Control Register 2 0x006 16 |R 0x0000 0x0000
9
PORTO0,3-5 | - - - PCNTR3 Port Control Register 3 0x008 32 (W 0x00000000 | OXFFFFFFFF
9
PORTO0,3-5 | - - - PORR Port Control Register 3 0x008 16 |W 0x0000 OxFFFF
9
PORTO0,3-5 | - - - POSR Port Control Register 3 0x00A 16 w 0x0000 OxFFFF
9
PORT1-2 - - - PCNTR1 Port Control Register 1 0x000 32 |R/W |[0x00000000 |OxFFFFFFFF
PORT1-2 - - - PODR Port Control Register 1 0x000 16 | R/'W | 0x0000 OxFFFF
PORT1-2 - - - PDR Port Control Register 1 0x002 16 R/W | 0x0000 OxFFFF
PORT1-2 - - - PCNTR2 Port Control Register 2 0x004 32 [R 0x00000000 | OXFFFFO000
PORT1-2 - - - EIDR Port Control Register 2 0x004 16 |R 0x0000 OxFFFF
PORT1-2 - - - PIDR Port Control Register 2 0x006 16 |R 0x0000 0x0000
PORT1-2 - - - PCNTR3 Port Control Register 3 0x008 32 w 0x00000000 OxFFFFFFFF
PORT1-2 - - - PORR Port Control Register 3 0x008 16 |W 0x0000 OxFFFF
PORT1-2 - - - POSR Port Control Register 3 0x00A 16 |W 0x0000 OxFFFF
PORT1-2 - - - PCNTR4 Port Control Register 4 0x00C 32 R/W | 0x00000000 OxFFFFFFFF
PORT1-2 - - - EORR Port Control Register 4 0x00C 16 R/W | 0x0000 OxFFFF
PORT1-2 - - EOSR Port Control Register 4 0x00E 16 | R/'W | 0x0000 OxFFFF
PFS 9 Ox4 0-8 P00%sPFS Port 00%s Pin Function Select Register 0x000 32 | R/W | 0x00000000 |OxFFFFFFFD
PFS 9 0x4 0-8 P00%sPFS_HA | Port 00%s Pin Function Select Register 0x002 16 R/W | 0x0000 OxFFFD
PFS 9 0x4 0-8 P00%sPFS_BY | Port 00%s Pin Function Select Register 0x003 8 R/W | 0x00 0xFD
PFS 6 0x4 10-15 P0%sPFS Port 0%s Pin Function Select Register 0x028 32 |R/W [0x00000000 |OxFFFFFFFD
PFS 6 0x4 10-15 P0%sPFS_HA Port 0%s Pin Function Select Register 0x02A 16 R/W | 0x0000 OxFFFD
PFS 6 0x4 10-15 P0%sPFS_BY Port 0%s Pin Function Select Register 0x02B 8 R/W | 0x00 0xFD
PFS 8 0x4 0-7 P10%sPFS Port 10%s Pin Function Select Register 0x040 32 R/W | 0x00000000 | OXFFFFFFFD
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Table 3.4 Register description (4 of 13)
Peripheral Dim Dim Register Address
name Dim | inc. index name Description offset Size | RIW | Reset value | Reset mask
PFS 8 0x4 0-7 P10%sPFS_HA | Port 10%s Pin Function Select Register 0x042 16 R/W | 0x0000 OxFFFD
PFS 8 0x4 0-7 P10%sPFS_BY | Port 10%s Pin Function Select Register 0x043 8 R/W | 0x00 0xFD
PFS - - - P108PFS Port 108 Pin Function Select Register 0x060 32 |R/W |[0x00010010 |OxFFFFFFFD
PFS - - - P108PFS_HA Port 108 Pin Function Select Register 0x062 16 R/W | 0x0010 OxFFFD
PFS - - - P108PFS_BY Port 108 Pin Function Select Register 0x063 8 R/W | 0x10 0xFD
PFS - - - P109PFS Port 109 Pin Function Select Register 0x064 32 |R/W |[0x00000000 |OxFFFFFFFD
PFS - - - P109PFS_HA Port 109 Pin Function Select Register 0x066 16 | R/'W | 0x0000 OxFFFD
PFS - - - P109PFS_BY Port 109 Pin Function Select Register 0x067 8 R/W | 0x00 O0xFD
PFS 6 0x4 10-15 P1%sPFS Port 1%s Pin Function Select Register 0x068 32 R/W | 0x00000000 | OxFFFFFFFD
PFS 6 0x4 10-15 P1%sPFS_HA Port 1%s Pin Function Select Register 0x06A 16 R/W | 0x0000 OxFFFD
PFS 6 0x4 10-15 P1%sPFS_BY Port 1%s Pin Function Select Register 0x06B 8 R/W | 0x00 0xFD
PFS - - - P200PFS Port 200 Pin Function Select Register 0x080 32 R/W | 0x00000000 | OXFFFFFFFD
PFS - - - P200PFS_HA Port 200 Pin Function Select Register 0x082 16 R/W | 0x0000 OxFFFD
PFS - - - P200PFS_BY Port 200 Pin Function Select Register 0x083 8 R/W | 0x00 0xFD
PFS - - - P201PFS Port 201 Pin Function Select Register 0x084 32 R/W | 0x00000010 OxFFFFFFFD
PFS - - - P201PFS_HA Port 201 Pin Function Select Register 0x086 16 R/W | 0x0010 OxFFFD
PFS - - - P201PFS_BY Port 201 Pin Function Select Register 0x087 8 R/W | 0x10 OxFD
PFS 7 0x4 2-8 P20%sPFS Port 20%s Pin Function Select Register 0x088 32 R/W | 0x00000000 OxFFFFFFFD
PFS 7 0x4 2-8 P20%sPFS_HA | Port 20%s Pin Function Select Register 0x08A 16 R/W | 0x0000 OxFFFD
PFS 7 0x4 2-8 P20%sPFS_BY | Port 20%s Pin Function Select Register 0x08B 8 R/W | 0x00 0xFD
PFS 4 0x4 12-15 P2%sPFS Port 2%s Pin Function Select Register 0x0BO 32 R/W | 0x00000000 OxFFFFFFFD
PFS 4 0x4 12-15 P2%sPFS_HA Port 2%s Pin Function Select Register 0x0B2 16 R/W | 0x0000 OxFFFD
PFS 4 Ox4 12-15 P2%sPFS_BY Port 2%s Pin Function Select Register 0x0B3 8 R/W | 0x00 0xFD
PFS - - - P300PFS Port 300 Pin Function Select Register 0x0CO0 32 |R/W [0x00010000 |OxFFFFFFFD
PFS - - - P300PFS_HA Port 300 Pin Function Select Register 0x0C2 16 R/W | 0x0000 OxFFFD
PFS - - - P300PFS_BY Port 300 Pin Function Select Register 0x0C3 8 R/W | 0x00 0xFD
PFS 7 0x4 1-7 P30%sPFS Port 30%s Pin Function Select Register 0x0C4 32 R/W | 0x00000000 | OXFFFFFFFD
PFS 7 0x4 1-7 P30%sPFS_HA | Port 30%s Pin Function Select Register 0x0C6 16 R/W | 0x0000 OxFFFD
PFS 7 0x4 1-7 P30%sPFS_BY | Port 30%s Pin Function Select Register 0x0C7 8 R/W | 0x00 0xFD
PFS 10 | Ox4 0-9 P40%sPFS Port 40%s Pin Function Select Register 0x100 32 |R/W |[0x00000000 |OxFFFFFFFD
PFS 10 | Ox4 0-9 P40%sPFS_HA | Port 40%s Pin Function Select Register 0x102 16 | R/'W | 0x0000 OxFFFD
PFS 10 0x4 0-9 P40%sPFS_BY | Port 40%s Pin Function Select Register 0x103 8 R/W | 0x00 O0xFD
PFS Ox4 10-15 P4%sPFS Port 4%s Pin Function Select Register 0x128 32 R/W | 0x00000000 | OxFFFFFFFD
PFS 6 0x4 10-15 P4%sPFS_HA Port 4%s Pin Function Select Register 0x12A 16 | R/'W | 0x0000 OxFFFD
PFS 6 0x4 10-15 P4%sPFS_BY Port 4%s Pin Function Select Register 0x12B 8 R/W | 0x00 0xFD
PFS 6 0x4 0-5 P50%sPFS Port 50%s Pin Function Select Register 0x140 32 R/W | 0x00000000 | OxFFFFFFFD
PFS 6 0x4 0-5 P50%sPFS_HA | Port 50%s Pin Function Select Register 0x142 16 R/W | 0x0000 OxFFFD
PFS 6 0x4 0-5 P50%sPFS_BY | Port 50%s Pin Function Select Register 0x143 8 R/W | 0x00 OxFD
PFS 3 0x4 13-15 P90%sPFS Port 90%s Pin Function Select Register 0x274 32 R/W | 0x00000000 | OXFFFFFFFD
PFS 3 Ox4 13-15 P90%sPFS_HA | Port 90%s Pin Function Select Register 0x276 16 R/W | 0x0000 OxFFFD
PFS 3 0x4 13-15 P90%sPFS_BY | Port 90%s Pin Function Select Register 0x277 8 R/W | 0x00 OxFD
PFS - - - PWPR Write-Protect Register 0x503 8 R/W | 0x80 OxFF
PFS - - - PRWCNTR Port Read Wait Control Register 0x50F 8 R/W | 0x01 OxFF
ELC - - - ELCR Event Link Controller Register 0x00 8 R/W | 0x00 OxFF
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Table 3.4  HFRIAA (131Hhp941)
IMERER BB | B SEMRER ik RS

Dim | &% | &% Description Size |[RW | EEfE EERIR
PFS 8 0x4 |0-7 P10%sPFS_HA | #5[010%s3 | IThAEEIR F 1788 0x042 16 | R/W | 0x0000 OxFFFD
PFS 8 ox4 |07 P10%sPFS_BY | #%010%s3|MIThaEEF 1758 0x043 8 R/W | 0x00 0xFD
PFS - - - P108PFS 11085 | MIThAE IR B 1728 0x060 32 |R/W |0x00010010 |OxFFFFFFFD
PFS - - - P108PFS_HA %1085 | HIThAEEIZ 728 0x062 16 | R/W | 0x0010 OxFFFD
PFS - - - P108PFS_BY %1085 | MIThAE R B 7 28 0x063 8 R/W | 0x10 0xFD
PFS - - - P109PFS w1095 | MIThAE IR B 17 28 0x064 32 |R/W |0x00000000 |OxFFFFFFFD
PFS - - - P109PFS_HA U 01095 | IThREE IR & 17 28 0x066 16 | R/W | 0x0000 OXxFFFD
PFS - - - P109PFS_BY 1095 | MIThAE R IR E 17 28 0x067 8 R/W | 0x00 0xFD
PFS 6 0x4 | 10-15 P1%sPFS 501%s5 | IThAE IR B 17 28 0x068 32 |R/W |0x00000000 |OxFFFFFFFD
PFS 6 0x4 | 10-15 P1%sPFS_HA | #501%s3|BIThEE LR 1788 0x06A 16 | R/W | 0x0000 OXFFFD
PFS 6 0x4 |10-15 P1%sPFS_BY | #[01%s3IBIThAE &R B 1788 0x068 8 R/W | 0x00 OXFD
PFS - - - P200PFS 2005 | HITEE R B 7 28 0x080 32 |R/W |0x00000000 |OxFFFFFFFD
PFS - - - P200PFS_HA %2005 | TR IR B 17 28 0x082 16 | R/W | 0x0000 OXFFFD
PFS B - - P200PFS_BY IR 2005 | HIThEE LR 728 0x083 8 R/W | 0x00 0xFD
PFS - - - P201PFS 2013 TN AE AR B 17 28 0x084 32 |R/W |0x00000010 |OxFFFFFFFD
PFS - - - P201PFS_HA %2015 | MIThAE R B a8 0x086 16 | R/W |[0x0010 OXFFFD
PFS - - - P201PFS_BY %2015 | MIThAE LR B 1728 0x087 8 R/W | 0x10 0xFD
PFS 7 0x4 |2-8 P20%sPFS 5 20%s5 | IThBE SR B 1798 0x088 32 | R/W |0x00000000 |OxFFFFFFFD
PFS 7 Ox4 | 2-8 P20%sPFS_HA | i5020%s3 | MIThaE £ F 1788 0x08A 16 | R/W | 0x0000 OXFFFD
PFS 7 0x4 |2-8 P20%sPFS_BY | #%[020%s3| MIThAEEZ B 1728 0x08B 8 R/W | 0x00 0xFD
PFS 4 0x4 12-15 P2%sPFS I 2%s5 | MIThEE R & 1788 0x0B0 32 | R/W |0x00000000 |OxFFFFFFFD
PFS 4 0x4 | 12-15 P2%sPFS_HA | #5[02%s5 | BIThAE &R B 1788 0x0B2 16 |R/W | 0x0000 OXxFFFD
PFS 4 0x4 | 12-15 P2%sPFS_BY | i%[02%s3|iIThEEEZ 1758 0x0B3 8 R/W | 0x00 OxFD
PFS - - - P300PFS %3005 | TR IR Z f7 28 0x0CO 32 |R/W |0x00010000 |OxFFFFFFFD
PFS - - - P300PFS_HA 3005 | MIThAE LR B 17 28 0x0C2 16 | R/W | 0x0000 OxFFFD
PFS - - - P300PFS_BY %3003 | BITh e %R 17 28 0x0C3 8 R/W | 0x00 0xFD
PFS 7 ox4 |17 P30%sPFS 15 130%s5 | ITHAEE IR B 17 28 0x0C4 32 |R/W |0x00000000 |OxFFFFFFFD
PFS 7 ox4 |17 P30%sPFS_HA | i[030%s3 | IThAEEIR F 1788 0x0C6 16 | R/W | 0x0000 OXFFFD
PFS 7 ox4 |17 P30%sPFS_BY | i%030%s3|MIThAEEF 788 0x0C7 8 R/W | 0x00 0xFD
PFS 10 |0x4 |09 P40%sPFS W5 140%s5 | BIThREE R B 1728 0x100 32 |R/W |0x00000000 |OxFFFFFFFD
PFS 10 | O0x4 0-9 P40%sPFS_HA | if[40%s5 | fIThREEZ H 728 0x102 16 | R/W | 0x0000 OxFFFD
PFS 10 |0x4 |09 P40%sPFS_BY | i[040%s3 | IThAEEIZ 1788 0x103 8 R/W | 0x00 0xFD
PFS 6 0x4 | 10-15 P4%sPFS 0 4%s35 | ITh AR AR & 17 28 0x128 32 |R/W |0x00000000 |OxFFFFFFFD
PFS 6 0x4 | 10-15 P4%sPFS_HA | #504%s3|MIThEE LR 1788 0x12A 16 | R/W | 0x0000 OxFFFD
PFS 6 0x4 | 10-15 P4%sPFS_BY | #[04%s3IBIThAE &R 1788 0x12B 8 R/W | 0x00 0XxFD
PFS 6 0x4 |0-5 P50%sPFS 5 050%s35 | ITh AL %13 5 17 28 0x140 32 |R/W |0x00000000 |OxFFFFFFFD
PFS 6 0x4 |0-5 P50%sPFS_HA | #5[050%s35| MIThAE ER 51728 0x142 16 | R/W | 0x0000 OXFFFD
PFS 6 0x4 |0-5 P50%sPFS_BY | ##[050%s3 | BIThAEEIR F 1788 0x143 8 R/W | 0x00 OXFD
PFS 3 0x4 | 13-15 P90%sPFS W 90%s5 | MITHAE LR B 728 0x274 32 |R/W |0x00000000 |OxFFFFFFFD
PFS 3 0x4 [13-15 P90%sPFS_HA | i5[0190%s3| MIThAEEF 1728 0x276 16 | R/W | 0x0000 OXFFFD
PFS 3 0x4 [13-15 P90%sPFS_BY | i%[090%s35| MIThAEERE 1728 0x277 8 R/W | 0x00 0xFD
PFS - - - PWPR Write-Protect Register 0x503 8 R/W | 0x80 OxFF
PFS - - - PRWCNTR HOIREFEH S ES 0x50F 8 R/W | 0x01 OXFF
ELC - - - ELCR BT RS TR 0x00 8 R/W | 0x00 OXFF
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Table 3.4  Register description (5 of 13) Table 3.4  FZE3AEA (1349 FaI54)

Peripheral Dim |Dim Register Address SR B gE | B EMBIR sk RS

name Dim | inc. index name Description offset Size | RIW | Reset value | Reset mask Dim | &8 b Description Size |[RW | EEfE EERIR

ELC 2 0x02 |0-1 ELSEGR%s Event Link Software Event Generation 0x02 8 R/W | 0x80 OxFF ELC 2 0x02 | 0-1 ELSEGR%s EHERRGEHER 0x02 8 R/W | 0x80 OxFF
Register %s Register %s

ELC 4 0x04 |0-3 ELSR%s Event Link Setting Register %s 0x10 16 R/W | 0x0000 OxFFFF ELC 4 0x04 |0-3 ELSR%s EHERLBETFR%s 0x10 16 R/W | 0x0000 OxFFFF

ELC 2 0x04 | 8-9 ELSR%s Event Link Setting Register %s 0x30 16 R/W | 0x0000 OxFFFF ELC 2 0x04 |8-9 ELSR%s EHERIEETFE%s 0x30 16 R/W | 0x0000 OxFFFF

ELC 2 0x04 | 14-15 ELSR%s Event Link Setting Register %s 0x48 16 R/W | 0x0000 OxFFFF ELC 2 0x04 | 14-15 ELSR%s BRI E T E28%s 0x48 16 R/W | 0x0000 OxFFFF

ELC - - - ELSR18 Event Link Setting Register 18 0x58 16 R/W | 0x0000 OxFFFF ELC - - - ELSR18 EHEERETER8 0x58 16 R/W | 0x0000 OxFFFF

POEG - - - POEGGA POEG Group A Setting Register 0x000 32 R/W | 0x00000000 OxFFFFFFFF POEG - - - POEGGA POEGAA KBS 728 0x000 32 R/W | 0x00000000 OxFFFFFFFF

POEG - - - POEGGB POEG Group B Setting Register 0x100 32 R/W | 0x00000000 OxFFFFFFFF POEG - - - POEGGB POEGB4HIE BZ 7788 0x100 32 R/W | 0x00000000 OxFFFFFFFF

RTC - - - R64CNT 64-Hz Counter 0x00 8 R 0x00 0x00 RTC - - - R64CNT 64-Hz Counter 0x00 8 R 0x00 0x00

RTC 4 0x02 |0-3 BCNT%s Binary Counter %s 0x02 8 R/W | 0x00 0x00 RTC 4 0x02 |0-3 BCNT%s T ERER%s 0x02 8 R/W | 0x00 0x00

RTC - - - RSECCNT Second Counter (in Calendar Count Mode) | 0x02 8 R/W | 0x00 0x00 RTC - - - RSECCNT FEINTEHE ERHIHEERT) 0x02 8 R/W | 0x00 0x00

RTC - - - RMINCNT Minute Counter (in Calendar Count Mode) | 0x04 8 R/W | 0x00 0x00 RTC - - - RMINCNT ST ERRITHERXT) 0x04 8 R/W | 0x00 0x00

RTC - - - RHRCNT Hour Counter (in Calendar Count Mode) 0x06 8 R/W | 0x00 0x00 RTC - - - RHRCNT NBYIHEER (TEEAITHEIERT) 0x06 8 R/W | 0x00 0x00

RTC - - - RWKCNT Day-of-Week Counter (in Calendar Count | 0x08 8 R/W | 0x00 0x00 RTC - - - RWKCNT 2t (FEEmITEHRP) 0x08 8 R/W | 0x00 0x00
Mode) Mode)

RTC - - - RDAYCNT Day Counter O0x0A 8 R/W | 0x00 0xCO0 RTC - - - RDAYCNT Bit#es 0x0A 8 R/W | 0x00 0xCO

RTC - - - RMONCNT Month Counter 0x0C 8 R/W | 0x00 O0xEOQ RTC - - - RMONCNT Bit#2s 0x0C 8 R/W | 0x00 OxEO

RTC - - - RYRCNT Year Counter 0x0E 16 R/W | 0x0000 0xFFO00 RTC - - - RYRCNT Fit#ss 0x0E 16 R/W | 0x0000 0xFFO0

RTC 4 0x02 |0-3 BCNT%sAR Binary Counter %s Alarm Register 0x10 8 R/W | 0x00 0x00 RTC 4 0x02 |0-3 BCNT%sAR T e % s B iR S 7R 0x10 8 R/W | 0x00 0x00

RTC - - - RSECAR Second Alarm Register (in Calendar Count | 0x10 8 R/W | 0x00 0x00 RTC - - - RSECAR E_NERTFR (HRiTH 0x10 8 R/W | 0x00 0x00
Mode) Mode)

RTC - - - RMINAR Minute Alarm Register (in Calendar Count | 0x12 8 R/W | 0x00 0x00 RTC - - - RMINAR NEHEIREEFSR (EEHRITEHRS 0x12 8 R/W | 0x00 0x00
Mode) Mode)

RTC - - - RHRAR Hour Alarm Register (in Calendar Count 0x14 8 R/W | 0x00 0x00 RTC - - - RHRAR NREFFR (BRI 0x14 8 R/W | 0x00 0x00
Mode) Mode)

RTC - - - RWKAR Day-of-Week Alarm Register (in Calendar | 0x16 8 R/W | 0x00 0x00 RTC - - - RWKAR BEHRERESFR (EBHEF 0x16 8 R/W | 0x00 0x00
Count Mode) Count Mode)

RTC 2 0x02 |0-1 BCNT%SAER Binary Counter %s Alarm Enable Register | 0x18 8 R/W | 0x00 0x00 RTC 2 0x02 | 0-1 BCNT%SAER THEIT s EiIRB A E E e 0x18 8 R/W | 0x00 0x00

RTC - - - RDAYAR Date Alarm Register (in Calendar Count 0x18 8 R/W | 0x00 0x00 RTC - - - RDAYAR REARESFEeE (AHITH 0x18 8 R/W | 0x00 0x00
Mode) Mode)

RTC - - - RMONAR Month Alarm Register (in Calendar Count | Ox1A 8 R/W | 0x00 0x00 RTC - - - RMONAR BiREFESR (HAEIHEK Ox1A 8 R/W | 0x00 0x00
Mode) Mode)

RTC - - - BCNT2AER Binary Counter 2 Alarm Enable Register 0x1C 16 | R/W | 0x0000 0xFF00 RTC - - - BCNT2AER THENT e IR E R T 7 ER 0x1C 16 | R/W | 0x0000 OxFF00

RTC - - - RYRAR Year Alarm Register (in Calendar Count 0x1C 16 | R/W | 0x0000 0xFF00 RTC - - - RYRAR FEREFSR (BHITER 0x1C 16 | R/W | 0x0000 O0xFF00
Mode) Mode)

RTC - - - BCNT3AER Binary Counter 3 Alarm Enable Register Ox1E 8 R/W | 0x00 0x00 RTC - - - BCNT3AER BT R 3 IRE RS R O0X1E 8 R/W | 0x00 0x00

RTC - - - RYRAREN Year Alarm Enable Register (in Calendar | Ox1E 8 R/W | 0x00 0x00 RTC - - - RYRAREN FERBASEFR (EHHF Ox1E 8 R/W | 0x00 0x00
Count Mode) Count Mode)

RTC - - - RCR1 RTC Control Register 1 0x22 8 R/W | 0x00 0x0A RTC - - - RCR1 RTCIZHIZ 7281 0x22 8 R/W | 0x00 O0x0A

RTC - - - RCR2 RTC Control Register 2 (in Calendar Count | 0x24 8 R/W | 0x00 OX0E RTC - - - RCR2 RTCIE#IF 7282 (FEAHITEHRF 0x24 8 R/W | 0x00 Ox0E
Mode) Mode)

RTC - - . RCR2 RTC Control Register 2 (in Binary Count | 0x24 8 |RW |o0x00 OX0E RTC - - . RCR2 RTCISHIB 17820 (T3 0x24 8 |RW |o0x00 OxOE
Mode) Mode)

RTC - - - RCR4 RTC Control Register 4 0x28 8 R/W | 0x00 OX7E RTC - - - RCR4 RTCIZHIZZ884 0x28 8 R/W | 0x00 Ox7E

RTC - - - RFRH Frequency Register H 0x2A 16 R/W | 0x0000 OxFFFE RTC - - - RFRH MEFFERH 0x2A 16 R/W | 0x0000 OxFFFE

RTC - - - RFRL Frequency Register L 0x2C 16 R/W | 0x0000 0x0000 RTC - - - RFRL A TFERL 0x2C 16 R/W | 0x0000 0x0000

RTC - - - RADJ Time Error Adjustment Register Ox2E 8 R/W | 0x00 0x00 RTC - - - RADJ R EAE ST 78 Ox2E 8 R/W | 0x00 0x00

WDT - - - WDTRR WDT Refresh Register 0x00 8 R/W | OxFF OxFF WDT - - - WDTRR WDTRIFTE 1728 0x00 8 R/W | OXFF OxFF

WDT - - - WDTCR WDT Control Register 0x02 16 R/W | 0x0000 OxFFFF WDT - - - WDTCR WDTIEHIZ 1728 0x02 16 R/W | 0x0000 OxFFFF

WDT - - - WDTSR WDT Status Register 0x04 16 R/W | 0x0000 OxFFFF WDT - - - WDTSR WDTRESF 28 0x04 16 R/W | 0x0000 OxFFFF
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Table 3.4  Register description (6 of 13) Table 3.4  FZEEAEA (1349 F8I61)
Peripheral Dim |Dim Register Address SR B gE | B EMBIR sk RS
name Dim | inc. index name Description offset Size | RIW | Reset value | Reset mask Dim | &8 b Description Size |[RW | EEfE EERIR
WDT - - - WDTRCR WDT Reset Control Register 0x06 8 R/W | 0x80 OxFF WDT - - - WDTRCR WDTEUiEHZF 1788 0x06 8 R/W | 0x80 OxFF
WDT - - - WDTCSTPR WDT Count Stop Control Register 0x08 8 R/W | 0x80 OxFF WDT - - - WDTCSTPR WDTIHE LT 6 738 0x08 8 R/W | 0x80 OxFF
IWDT - - - IWDTRR IWDT Refresh Register 0x00 8 R/W | OxFF OxFF IWDT - - - IWDTRR IWDTRIFT & 738 0x00 8 R/W | OXFF OxFF
IWDT - - - IWDTSR IWDT Status Register 0x04 16 R/W | 0x0000 OxFFFF IWDT - - - IWDTSR IWDTIRES 728 0x04 16 R/W | 0x0000 OxFFFF
CAC - - - CACRO CAC Control Register 0 0x00 8 R/W | 0x00 OxFF CAC - - - CACRO CACEEHIZF 17280 0x00 8 R/W | 0x00 OxFF
CAC - - - CACR1 CAC Control Register 1 0x01 8 R/W | 0x00 OxFF CAC - - - CACR1 CACIEHIZF 17881 0x01 8 R/W | 0x00 OxFF
CAC - - - CACR2 CAC Control Register 2 0x02 8 R/W | 0x00 OxFF CAC - - - CACR2 CACIEHIZ 7282 0x02 8 R/W | 0x00 OxFF
CAC - - - CAICR CAC Interrupt Control Register 0x03 8 R/W | 0x00 OxFF CAC - - - CAICR CACHMITHI 1288 0x03 8 R/W | 0x00 OxFF
CAC - - - CASTR CAC Status Register 0x04 8 R 0x00 OxFF CAC - - - CASTR CACRE T 788 0x04 8 R 0x00 OxFF
CAC - - - CAULVR CAC Upper-Limit Value Setting Register 0x06 16 R/W | 0x0000 OxFFFF CAC - - - CAULVR CACLIRERES 73 0x06 16 R/W | 0x0000 OxFFFF
CAC - - - CALLVR CAC Lower-Limit Value Setting Register 0x08 16 R/W | 0x0000 OxFFFF CAC - - - CALLVR CACTFIREIREZ =S 0x08 16 R/W | 0x0000 OxFFFF
CAC - - - CACNTBR CAC Counter Buffer Register 0x0A 16 R 0x0000 OxFFFF CAC - - - CACNTBR CACIH BB AT E58 0x0A 16 R 0x0000 OxFFFF
MSTP - - - MSTPCRB Module Stop Control Register B 0x000 32 | R/W | OxFFFFFFFF | OXFFFFFFFF MSTP - - - MSTPCRB BIRE E1EHIF 7288 0x000 32 | R/W | OXFFFFFFFF | OXFFFFFFFF
MSTP - - - MSTPCRC Module Stop Control Register C 0x004 32 |R/W |OxFFFFFFFF | OXFFFFFFFF MSTP B - - MSTPCRC IR T HIZE 1F88C 0x004 32 |R/W |OxFFFFFFFF | OxFFFFFFFF
MSTP - - - MSTPCRD Module Stop Control Register D 0x008 32 |R/W |OxFFFFFFFF | OxFFFFFFFF MSTP - - - MSTPCRD EIRE EEHIZFESRD 0x008 32 |R/W |OxFFFFFFFF |OxFFFFFFFF
|[e]0] - - - ICCR1 12C Bus Control Register 1 0x00 8 R/W | Ox1F OxFF lIcCo - - - ICCR1 RCRKITH FFR1 0x00 8 R/W | Ox1F OxFF
1ICo - - - ICCR2 12C Bus Control Register 2 0x01 8 R/W | 0x00 OxFF lICo - - - ICCR2 RCELIEHFFR2 0x01 8 R/W | 0x00 OxFF
11ICO - - - ICMR1 12C Bus Mode Register 1 0x02 8 R/W | 0x08 OxFF 1ICO - - - ICMR1 RCBREEFEFS 0x02 8 R/W | 0x08 OxFF
lIcCo - - - ICMR2 12C Bus Mode Register 2 0x03 8 R/W | 0x06 OxFF lICo - - - ICMR2 RCBLENFER2 0x03 8 R/W | 0x06 OxFF
1ICo - - - ICMR3 12C Bus Mode Register 3 0x04 8 R/W | 0x00 OxFF |[e10] - - - ICMR3 RCRLRNEH7283 0x04 8 R/W | 0x00 OxFF
1Ico - - - ICFER 12C Bus Function Enable Register 0x05 8 R/W | 0x72 OxFF 1co - - - ICFER RCRAINREERES 1788 0x05 8 R/W | 0x72 OxFF
llco - - - ICSER 12C Bus Status Enable Register 0x06 8 R/W | 0x09 OxFF lco - - - ICSER RCRLGRSFERETFSR 0x06 8 R/W | 0x09 OxFF
lIco - - - ICIER 12C Bus Interrupt Enable Register 0x07 8 R/W | 0x00 OxFF 1co - - - ICIER RCE LB ERES 7788 0x07 8 R/W | 0x00 OxFF
1ICo - - - ICSR1 12C Bus Status Register 1 0x08 8 R/W | 0x00 OxFF |[e0] - - - ICSR1 RCBEREFTFR1 0x08 8 R/W | 0x00 OxFF
1ICO - - - ICSR2 12C Bus Status Register 2 0x09 8 R/W | 0x00 OxFF Ico - - - ICSR2 RCBEREFEFES2 0x09 8 R/W | 0x00 OxFF
IICo 3 0x02 |0-2 SARL%s Slave Address Register Ly 0x0A 8 R/W | 0x00 OxFF 1Co 3 0x02 |0-2 SARL%s MitohtF 7R Ly 0x0A 8 R/W | 0x00 OxFF
1ICO 3 0x02 | 0-2 SARU%s Slave Address Register Uy 0x0B 8 R/W | 0x00 OxFF |[e0] 3 0x02 |0-2 SARU%s MnatZFF 28Uy 0x0B 8 R/W | 0x00 OxFF
11co - - - ICBRL 12C Bus Bit Rate Low-Level Register 0x10 8 |RMW |OxFF OXFF 1ICo - - - ICBRL RCALILEERB TSR 0x10 8 |RMW |OxFF OXFF
11CO - - - ICBRH 12C Bus Bit Rate High-Level Register ox11 8 |RMW |OxFF OXFF 1ICo - - - ICBRH DCREHISEERETR ox11 8 |RW |OxFF OXFF
lICo - - - ICDRT 12C Bus Transmit Data Register 0x12 8 R/W | OxFF OxFF IICO - - - ICDRT RCBKREIBIBES 788 0x12 8 R/W | OXFF OxFF
1Ico - - - ICDRR 12C Bus Receive Data Register 0x13 8 R 0x00 OxFF 1co B - - ICDRR RCBEIZWBIBS 788 0x13 8 R 0x00 OxFF
licowu - - - ICWUR 12C Bus Wakeup Unit Register 0x02 8 R/W | 0x10 OxFF licowu - - - ICWUR RCBZMEERTEH TS 0x02 8 R/W | 0x10 OxFF
liIcowu - - - ICWUR2 12C Bus Wakeup Unit Register 2 0x03 8 R/W | OxFD OxFF llcowu - - - ICWUR2 RCEAMEE R LB 7882 0x03 8 R/W | OXFD OxFF
DOC - - - DOCR DOC Control Register 0x00 8 R/W | 0x00 OxFF DOC - - - DOCR DOCHz I Z 1728 0x00 8 R/W | 0x00 OxFF
DOC - - - DODIR DOC Data Input Register 0x02 16 | R/W | 0x0000 OxFFFF DOC - - - DODIR DOCHIERI NG Fas 0x02 16 | R/W | 0x0000 OxFFFF
DOC - - - DODSR DOC Data Setting Register 0x04 16 R/W | 0x0000 OxFFFF DOC - - - DODSR DOCHIE IR BEE 728 0x04 16 R/W | 0x0000 OxFFFF
ADC12 - - - ADCSR A/D Control Register 0x000 16 R/W | 0x0000 OxFFFF ADC12 - - - ADCSR ADIEHIZ 1728 0x000 16 R/W | 0x0000 OxFFFF
ADC12 - - - ADANSAO A/D Channel Select Register A0 0x004 16 R/W | 0x0000 OxFFFF ADC12 - - - ADANSAO ADIBIEEIRFESRA0 0x004 16 R/W | 0x0000 OxFFFF
ADC12 - - - ADANSA1 A/D Channel Select Register A1 0x006 16 R/W | 0x0000 OxFFFF ADC12 - - - ADANSA1 ADIBIEEIFFFARA1 0x006 16 R/W | 0x0000 OxFFFF
ADC12 - - - ADADSO A/D-Converted Value Addition/Average 0x008 16 R/W | 0x0000 OxFFFF ADC12 - - - ADADSO A/D-Converted Value Addition/Average 0x008 16 R/W | 0x0000 OxFFFF
Channel Select Register 0 BEEEFEFFER0
ADC12 - - - ADADS1 A/D-Converted Value Addition/Average 0x00A 16 R/W | 0x0000 OxFFFF ADC12 - - - ADADS1 A/D-Converted Value Addition/Average 0x00A 16 R/W | 0x0000 OxFFFF
Channel Select Register 1 BEEE SR
ADC12 - - - ADADC A/D-Converted Value Addition/Average 0x00C 8 R/W | 0x00 OxFF ADC12 - - - ADADC A/D-Converted Value Addition/Average 0x00C 8 R/W | 0x00 OxFF
Count Select Register HHEERSESR
ADC12 - - - ADCER A/D Control Extended Register 0x00E 16 | R/W | 0x0000 OxFFFF ADC12 - - - ADCER ADIEHIY BE 1788 0x00E 16 | R/W | 0x0000 OxFFFF
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Table 3.4 Register description (7 of 13)

Peripheral Dim Dim Register Address

name Dim | inc. index name Description offset Size | RIW | Reset value | Reset mask

ADC12 - - - ADSTRGR A/D Conversion Start Trigger Select 0x010 16 R/W | 0x0000 OxFFFF
Register

ADC12 - - - ADEXICR A/D Conversion Extended Input Control 0x012 16 R/W | 0x0000 OxFFFF
Registers

ADC12 - - - ADANSBO A/D Channel Select Register BO 0x014 16 | R/'W | 0x0000 OxFFFF

ADC12 - - - ADANSB1 A/D Channel Select Register B1 0x016 16 R/W | 0x0000 OxFFFF

ADC12 - - - ADDBLDR A/D Data Duplexing Register 0x018 16 0x0000 OxFFFF

ADC12 - - - ADTSDR A/D Temperature Sensor Data Register 0x01A 16 R 0x0000 OxFFFF

ADC12 - - - ADOCDR A/D Internal Reference Voltage Data 0x01C 16 0x0000 OxFFFF
Register

ADC12 - - - ADRD A/D Self-Diagnosis Data Register 0x01E 16 R 0x0000 OxFFFF

ADC12 1 0x2 0-10 ADDR%s A/D Data Registers %s 0x020 16 R 0x0000 OxFFFF

ADC12 - - - ADCTDR A/D CTSU TSCAP Voltage Data Register | 0x040 16 |R 0x0000 OxFFFF

ADC12 6 0x2 17-22 ADDR%s A/D Data Registers %s 0x042 16 R 0x0000 OxFFFF

ADC12 - - - ADDISCR A/D Disconnection Detection Control 0x07A 8 R/W | 0x00 OxFF
Register

ADC12 - - - ADACSR A/D Conversion Operation Mode Select 0x07E 8 R/W | 0x00 OxFF
Register

ADC12 - - - ADGSPCR A/D Group Scan Priority Control Register | 0x080 16 R/W | 0x0000 OxFFFF

ADC12 - - - ADDBLDRA A/D Data Duplexing Register A 0x084 16 0x0000 OxFFFF

ADC12 - - - ADDBLDRB A/D Data Duplexing Register B 0x086 16 R 0x0000 OxFFFF

ADC12 - - - ADHVREFCNT | A/D High-Potential/Low-Potential 0x08A 8 R/W | 0x00 OxFF
Reference Voltage Control Register

ADC12 - - - ADWINMON A/D Compare Function Window A/B Status | 0x08C 8 R 0x00 OxFF
Monitor Register

ADC12 - - - ADCMPCR A/D Compare Function Control Register 0x090 16 R/W | 0x0000 OxFFFF

ADC12 - - - ADCMPANSER | A/D Compare Function Window A 0x092 8 R/W | 0x00 OxFF
Extended Input Select Register

ADC12 - - - ADCMPLER A/D Compare Function Window A 0x093 8 R/W | 0x00 OxFF
Extended Input Comparison Condition
Setting Register

ADC12 - - - ADCMPANSRO | A/D Compare Function Window A Channel | 0x094 16 R/W | 0x0000 OxFFFF
Select Register 0

ADC12 - - - ADCMPANSR1 A/D Compare Function Window A Channel | 0x096 16 R/W | 0x0000 OxFFFF
Select Register 1

ADC12 - - - ADCMPLRO A/D Compare Function Window A 0x098 16 | R/'W | 0x0000 OxFFFF
Comparison Condition Setting Register 0

ADC12 - - - ADCMPLR1 A/D Compare Function Window A 0x09A 16 R/W | 0x0000 OxFFFF
Comparison Condition Setting Register 1

ADC12 2 0x2 0-1 ADCMPDR%s A/D Compare Function Window A Lower- | 0x09C 16 R/W | 0x0000 OxFFFF
Side/Upper-Side Level Setting Register

ADC12 - - - ADCMPSRO A/D Compare Function Window A Channel | 0x0A0 16 R/W | 0x0000 OxFFFF
Status Register 0

ADC12 - - - ADCMPSR1 A/D Compare Function Window A Channel | 0x0A2 16 R/W | 0x0000 OxFFFF
Status Register1

ADC12 - - - ADCMPSER A/D Compare Function Window A 0x0A4 8 R/W | 0x00 OxFF
Extended Input Channel Status Register

ADC12 - - - ADCMPBNSR A/D Compare Function Window B Channel | 0x0A6 8 R/W | 0x00 OxFF
Select Register

ADC12 - - - ADWINLLB A/D Compare Function Window B Lower- | 0x0A8 16 R/W | 0x0000 OxFFFF
Side/Upper-Side Level Setting Register

ADC12 - - - ADWINULB A/D Compare Function Window B Lower- | OXOAA 16 R/W | 0x0000 OxFFFF
Side/Upper-Side Level Setting Register

Table 3.4  HFRIAA (131Hh9714)
SMR RN gE | B ERRE R it fRis
Dim | &% | &% Description Size |[RW | EEfE EERIR

ADC12 - - - ADSTRGR ADRRIRFTIAfih & R 0x010 16 R/W | 0x0000 OxFFFF
Register

ADC12 - - - ADEXICR ADRRARY BINIEH] 0x012 16 R/W | 0x0000 OxFFFF
Registers

ADC12 - - - ADANSBO ADIBIEIEIF T 72380 0x014 16 | R/W | 0x0000 OxFFFF

ADC12 - - - ADANSB1 ADIBEEZR B 178881 0x016 16 R/W | 0x0000 OxFFFF

ADC12 - - - ADDBLDR ADHUIEN T H1728 0x018 16 0x0000 OxFFFF

ADC12 - - - ADTSDR ADRELRBUIESTF2 0x01A 16 |R 0x0000 OxFFFF

ADC12 - - - ADOCDR ADREIEE BIEHUE 0x01C 16 |R 0x0000 OxFFFF
Register

ADC12 - - - ADRD ADBIZH IR 788 O0x01E 16 |R 0x0000 OxFFFF

ADC12 11 0x2 0-10 ADDR%s ADHUIEZ 728 %s 0x020 16 |R 0x0000 OxFFFF

ADC12 - - - ADCTDR ADCTSUTSCAPEE [ $XIBZ 17 28 0x040 16 |R 0x0000 OxFFFF

ADC12 6 0x2 17-22 ADDR%s ADHUIEZ 1288 %s 0x042 16 R 0x0000 OxFFFF

ADC12 - - - ADDISCR ADBLEI M=Kl 0x07A 8 R/W | 0x00 OxFF
Register

ADC12 - - - ADACSR ADFRIRERR T IRIZE O0x07E 8 R/W | 0x00 OxFF
Register

ADC12 - - - ADGSPCR ADARHE M IE I F 728 0x080 16 R/W | 0x0000 OxFFFF

ADC12 - - - ADDBLDRA ADHUIEW THEZ2RA 0x084 16 R 0x0000 OxFFFF

ADC12 - - - ADDBLDRB ADHUIEW T 77288 0x086 16 |R 0x0000 OxFFFF

ADC12 - - - ADHVREFCNT | A/D High-Potential/Low-Potential 0x08A 8 R/W | 0x00 OxFF
BSEBEITHEES

ADC12 - - - ADWINMON ADLERRINEER O ABRKRES 0x08C 8 R 0x00 OxFF
BIEETFR

ADC12 - - - ADCMPCR ADELERINEEIEHI B 728 0x090 16 R/W | 0x0000 OxFFFF

ADC12 - - - ADCMPANSER | ADLEERIHEER A 0x092 8 R/W | 0x00 OxFF
T RBEMNEESFS

ADC12 - - - ADCMPLER ADELERIDBEE AA 0x093 8 R/W | 0x00 OxFF
I BRI RE S
REHFE

ADC12 - - - ADCMPANSRO ADLLERINBE R OAEIE 0x094 16 R/W | 0x0000 OxFFFF
HEEFFR0

ADC12 - - - ADCMPANSR1 ADLLERINBEE OABIE 0x096 16 | R/W | 0x0000 OxFFFF
EETES

ADC12 - - - ADCMPLRO ADLLERTHREE DA 0x098 16 | R'W | 0x0000 OxFFFF
LR &M B E 780

ADC12 - - - ADCMPLR1 ADLERINEER QA 0x09A 16 | R'W | 0x0000 OxFFFF
LR E MG E S FR

ADC12 2 0x2 0-1 ADCMPDR%s ADELERINEEE OAT 0x09C 16 | R/W | 0x0000 OxFFFF
M LM FigESTFS

ADC12 - - - ADCMPSRO ADLERRINEER OABE 0x0A0 16 | R/W | 0x0000 OxFFFF
KEFFR0

ADC12 - - - ADCMPSR1 ADLLERIDBE B OAEBIE 0x0A2 16 R/W | 0x0000 OxFFFF
Status Register1

ADC12 - - - ADCMPSER ADELERIDBEEOA 0x0A4 8 R/W | 0x00 OxFF
T EBRABERSF 7S

ADC12 - - - ADCMPBNSR ADELERINBEE OBEE 0x0A6 8 R/W | 0x00 OxFF
WM

ADC12 - - - ADWINLLB ADELRER B EOBT 0x0A8 16 | R/W | 0x0000 OXFFFF
M_EMEs G B2 728

ADC12 - - - ADWINULB ADLEREEEOBT O0x0AA 16 | R'W | 0x0000 OxFFFF
M LML ETFS
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Table 3.4  Register description (8 of 13) Table 3.4  F7ZE3AEA (134FaI8H)
Peripheral Dim |Dim Register Address SR B gE | B EMBIR sk RS
name Dim | inc. index name Description offset Size | RIW | Reset value | Reset mask Dim | &8 b Description Size |[RW | EEfE EERIR
ADC12 - - - ADCMPBSR A/D Compare Function Window B Status | 0x0AC 8 R/W | 0x00 OxFF ADC12 - - - ADCMPBSR ADELERIDBE R ABRES 0x0AC 8 R/W | 0x00 OxFF
Register Register
ADC12 - - - ADSSTRL A/D Sampling State Register 0x0DD 8 R/W | 0xOD OxFF ADC12 - - - ADSSTRL ADEFREFEFH 0x0DD 8 R/W | 0x0D OxFF
ADC12 - - - ADSSTRT A/D Sampling State Register 0xODE 8 R/W | 0xOD OxFF ADC12 - - - ADSSTRT ADFRIEREEH 78R 0xODE 8 R/W | 0x0D OxFF
ADC12 - - - ADSSTRO A/D Sampling State Register OxODF |8 |RMW |o0x0D OXFF ADC12 - - - ADSSTRO ADRAEREF 178 0xODF |8 |RMW |o0x0D OXFF
ADC12 1 0x1 0-10 ADSSTR%s A/D Sampling State Register O0xOEO 8 R/W | 0xOD OxFF ADC12 " 0x1 0-10 ADSSTR%s ADEEREFER 0x0EO 8 R/W | 0x0D OxFF
SCIo - - - SMR Serial Mode Register for Non-Smart Card | 0x00 8 R/W | 0x00 OxFF SCI0 - - - SMR EHEEFRHNBITRA TS 0x00 8 R/W | 0x00 OxFF
Interface Mode (SCMR.SMIF = 0) #EOEX (SCMRSMIF=0)
SCI0 - - - SMR_SMCI Serial Mode Register for Smart Card 0x00 8 R/W | 0x00 OxFF SCI0 - - - SMR_SMCI BHREENRITEASTFS 0x00 8 R/W | 0x00 OxFF
Interface Mode (SCMR.SMIF = 1) #EOEL (SCMRSMIF=1)
SCIO0 - - - BRR Bit Rate Register 0x01 8 R/W | OXFF OxFF SCI0 - - - BRR LbAFR 77 eS 0x01 8 R/W | OxFF OxFF
SCI0 - - - SCR Serial Control Register for Non-Smart Card | 0x02 8 R/W | 0x00 OxFF SCI0 - - - SCR R RN BITIESIFZS 0x02 8 R/W | 0x00 OxFF
Interface Mode (SCMR.SMIF = 0) EOE (SCMRSMIF=0)
SCIo - - - SCR_SMCI Serial Control Register for Smart Card 0x02 8 R/W | 0x00 OxFF SCI0 - - - SCR_SMCI BHEERTIENTESR 0x02 8 R/W | 0x00 OxFF
Interface Mode (SCMR.SMIF = 1) #OE (SCMRSMIF=1)
SCI0 - - - TDR Transmit Data Register 0x03 8 R/W | OXFF OxFF SCI0 - - - TDR RIEBIESTESR 0x03 8 R/W | OXFF OxFF
SCI0 - - - SSR Serial Status Register for Non-Smart Card | 0x04 8 R/W | 0x84 OxFF SCI0 - - - SSR EREERNBITRESF S8 0x04 8 R/W | 0x84 OxFF
Interface and Non-FIFO Mode EOMIFFIFORI (SCMRSMIF=0
(SCMR.SMIF =0 and FCR.FM = 0) FFCRFM=0)
SClo - - - SSR_FIFO Serial Status Register for Non-Smart Card | 0x04 8 R/W | 0x80 OxFD SCI0 - - - SSR_FIFO B EREOMFIFOBRANBITRETESR | 0x04 8 R/W | 0x80 O0xFD
Interface and FIFO Mode (SCMR.SMIF =0 (SCMR SMIF=0FIFCRFM=1)
and FCR.FM =1)
SClo - - - SSR_SMCI Serial Status Register for Smart Card 0x04 8 R/W | 0x84 OxFF SCI0 B - - SSR_SMCI BHREENBITRESTFR 0x04 8 R/W | 0x84 OxFF
Interface Mode (SCMR.SMIF = 1) OB (SCMRSMIF=1)
SCI0 - - - RDR Receive Data Register 0x05 8 R/W | 0x00 OxFF SCI0 - - - RDR BIWBIESESR 0x05 8 R/W | 0x00 OxFF
SCI0 - - - SCMR Smart Card Mode Register 0x06 8 R/W | OxF2 OxFF SCI0 - - - SCMR B FEXTER 0x06 8 R/W | OxF2 OxFF
SCI0 - - - SEMR Serial Extended Mode Register 0x07 8 R/W | 0x00 OxFF SCI0 - - - SEMR BT RBEXSFS 0x07 8 R/W | 0x00 OxFF
SCI0 - - - SNFR Noise Filter Setting Register 0x08 8 R/W | 0x00 OxFF SCI0 - - - SNFR IREIRERICE S 7 0x08 8 R/W | 0x00 OxFF
SCI0 - - - SIMR1 1IC Mode Register 1 0x09 8 R/W | 0x00 OxFF SCI0 - - - SIMR1 ICENEF 7R 0x09 8 R/W | 0x00 OxFF
SCI0 - - - SIMR2 1IC Mode Register 2 0x0A 8 R/W | 0x00 OxFF SCI0 - - - SIMR2 ICERFFER2 0x0A 8 R/W | 0x00 OxFF
SCI0 - - - SIMR3 1IC Mode Register 3 0x0B 8 R/W | 0x00 OxFF SCIo - - - SIMR3 ICEXF 7283 0x0B 8 R/W | 0x00 OxFF
SCI0 - - - SISR IIC Status Register 0x0C 8 R 0x00 0xCB SCI0 - - - SISR ICKREE 7R 0x0C 8 R 0x00 0xCB
SCI0 - - - SPMR SPI Mode Register 0x0D 8 R/W | 0x00 OxFF SCI0 - - - SPMR SPIER F 728 0x0D 8 R/W | 0x00 OxFF
SCI0 - - - TDRHL Transmit Data Register 0x0E 16 R/W | OXFFFF OxFFFF SCI0 - - - TDRHL RIXHIES 728 0x0E 16 R/W | OXFFFF OxFFFF
SCIO0 - - - FRDRHL Receive FIFO Data Register 0x10 16 R 0x0000 OxFFFF SCI0 - - - FRDRHL EIFIFOMIES 738 0x10 16 R 0x0000 OxFFFF
SCI0 - - - FTDRHL Transmit FIFO Data Register 0x0E 16 w OxFFFF OxFFFF SCI0 - - - FTDRHL RIRFIFORIBS 738 0x0E 16 W OxFFFF OxFFFF
SCI0 - - - RDRHL Receive Data Register 0x10 16 R 0x0000 OxFFFF SCI0 - - - RDRHL BRI S 728 0x10 16 R 0x0000 OxFFFF
SCI0 - - - FRDRH Receive FIFO Data Register 0x10 8 |R 0x00 OXFF sclo - - - FRDRH EIRFIFOMIES 728 0x10 8 |[R 0x00 OXFF
SCI0 - - - FTDRH Transmit FIFO Data Register O0xO0E 8 w OxFF OxFF SCI0 - - - FTDRH RIXFIFOMIBE 738 0x0E 8 W OxFF OxFF
SCI0 - - - FRDRL Receive FIFO Data Register 0x11 8 R 0x00 OxFF SCI0 - - - FRDRL EIFIFORIBS 728 0x11 8 R 0x00 OxFF
SCI0 - - - FTDRL Transmit FIFO Data Register OxOF 8 |w |oxFF OXFF SClo - - - FTDRL RIRFIFOMIBES 7738 OXOF 8 |w |oxFF OXFF
SCIo - - - MDDR Modulation Duty Register 0x12 8 R/W | OXFF OxFF SCIo - - - MDDR A G FERS 0x12 8 R/W | OXFF OxFF
SClo - - - DCCR Data Compare Match Control Register 0x13 8 R/W | 0x40 OxFF SCIo - - - DCCR BIBLL R L ECiT 6 F 7728 0x13 8 R/W | 0x40 OxFF
SCI0 - - - FCR FIFO Control Register 0x14 16 R/W | 0xF800 OxFFFF SCI0 - - - FCR Fintim kel e 0x14 16 R/W | OxF800 OxFFFF
SCIO0 - - - FDR FIFO Data Count Register 0x16 16 R 0x0000 OxFFFF SCI0 - - - FDR FIFO¥3B I #1788 0x16 16 R 0x0000 OxFFFF
SCI0 - - - LSR Line Status Register 0x18 16 R 0x0000 OxFFFF SCI0 - - - LSR KRS E 7R 0x18 16 R 0x0000 OxFFFF
SCI0 - - - CDR Compare Match Data Register 0x1A 16 R/W | 0x0000 OxFFFF SCI0 - - - CDR LR LR HUIE S 788 Ox1A 16 R/W | 0x0000 OxFFFF
SCI0 - - - SPTR Serial Port Register 0x1C 8 R/W | 0x03 OxFF SCIo - - - SPTR BOFFR 0x1C 8 R/W | 0x03 OxFF
SCI1-2,9 - - - SMR Serial Mode Register for Non-Smart Card | 0x00 8 R/W | 0x00 OxFF SCI1-2,9 - - - SMR EEEEEMBRITERNTESS 0x00 8 R/W | 0x00 OxFF
Interface Mode (SCMR.SMIF = 0) EOER (SCMRSMIF=0)
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RA2E1 Datasheet Appendix 3. I/O Registers RA2E1 Datasheet MIR3I0F 728

Table 3.4  Register description (9 of 13) Table 3.4  F7ZE3AEA (1349 FaI91)
Peripheral Dim |Dim Register Address SR B gE | B EMBIR sk RS
name Dim | inc. index name Description offset Size | RIW | Reset value | Reset mask Dim | &8 b Description Size |[RW | EEfE EERIR
SCI1-2,9 - - - SMR_SMCI Serial Mode Register for Smart Card 0x00 8 R/W | 0x00 OxFF SCI1-2,9 - - - SMR_SMCI BReENRITEASTFLS 0x00 8 R/W | 0x00 OxFF
Interface Mode (SCMR.SMIF = 1) #EOER (SCMRSMIF=1)
SCI1-2,9 - - - BRR Bit Rate Register 0x01 8 R/W | OXFF OxFF SClI1-2,9 - - - BRR LbAFERE 7728 0x01 8 R/W | OXFF OxFF
SCI1-2,9 - - - SCR Serial Control Register for Non-Smart Card | 0x02 8 R/W | 0x00 OxFF SCI1-2,9 - - - SCR EERERMBITIRHIFESS 0x02 8 R/W | 0x00 OxFF
Interface Mode (SCMR.SMIF = 0) #OE (SCMRSMIF=0)
SCI1-2,9 - - - SCR_SMCI Serial Control Register for Smart Card 0x02 8 R/W | 0x00 OxFF SCI1-2,9 - - - SCR_SMCI BRI ESR 0x02 8 R/W | 0x00 OxFF
Interface Mode (SCMR.SMIF = 1) OB (SCMRSMIF=1)
SCI1-2,9 - - - TDR Transmit Data Register 0x03 8 R/W | OXFF OxFF SCI1-2,9 - - - TDR REBIEST 7S 0x03 8 R/W | OXFF OxFF
SCI1-2,9 - - - SSR Serial Status Register for Non-Smart Card | 0x04 8 R/W | 0x84 OxFF SCI1-2,9 - - - SSR FEEREENBITRESTESS 0x04 8 R/W | 0x84 OxFF
Interface and Non-FIFO Mode EOMIEFIFOET (SCMRSMIF=0
(SCMR.SMIF =0 and FCR.FM = 0) FMFCRFM=0)
SCI1-2,9 - - - SSR_SMCI Serial Status Register for Smart Card 0x04 8 R/W | 0x84 OxFF SCI1-2,9 - - - SSR_SMCI BHREENRITRESTFR 0x04 8 R/W | 0x84 OxFF
Interface Mode (SCMR.SMIF = 1) #EOEL (SCMRSMIF=1)
SCI1-2,9 - - - RDR Receive Data Register 0x05 8 R/W | 0x00 OxFF SCI1-2,9 - - - RDR BRHIES 728 0x05 8 R/W | 0x00 OxFF
SCI1-2,9 - - - SCMR Smart Card Mode Register 0x06 8 R/W | OxF2 OxFF SCI1-2,9 - - - SCMR BEEEEXTER 0x06 8 R/W | OxF2 OxFF
SCI1-2,9 - - - SEMR Serial Extended Mode Register 0x07 8 R/W | 0x00 OxFF SCI1-2,9 - - - SEMR BT BEATES 0x07 8 R/W | 0x00 OxFF
SCI1-2,9 - - - SNFR Noise Filter Setting Register 0x08 8 R/W | 0x00 OxFF SCI1-2,9 - - - SNFR IREIRERICE S 7 0x08 8 R/W | 0x00 OxFF
SCI1-2,9 - - - SIMR1 1IC Mode Register 1 0x09 8 R/W | 0x00 OxFF SClI1-2,9 - - - SIMR1 ICEXFFER 0x09 8 R/W | 0x00 OxFF
SCI1-2,9 - - - SIMR2 1IC Mode Register 2 0x0A 8 R/W | 0x00 OxFF SCI1-2,9 - - - SIMR2 ICERFFR2 0x0A 8 R/W | 0x00 OxFF
SCI1-2,9 - - - SIMR3 1IC Mode Register 3 0x0B 8 R/W | 0x00 OxFF SCI1-2,9 - - - SIMR3 NCERF 7283 0x0B 8 R/W | 0x00 OxFF
SCI1-2,9 - - - SISR IIC Status Register 0x0C 8 R 0x00 0xCB SClI1-2,9 - - - SISR ICREFESR 0x0C 8 R 0x00 0xCB
SCI1-2,9 - - - SPMR SPI Mode Register 0x0D 8 R/W | 0x00 OxFF SCI1-2,9 - - - SPMR SPIEX F 728 0x0D 8 R/W | 0x00 OxFF
SCI1-2,9 - - - TDRHL Transmit Data Register 0x0E 16 R/W | OXFFFF OxFFFF SCI1-2,9 - - - TDRHL RIXHIES 728 0x0E 16 R/W | OXFFFF OxFFFF
SCI1-2,9 - - - RDRHL Receive Data Register 0x10 16 R 0x0000 OxFFFF SCI1-2,9 - - - RDRHL BWBIESESR 0x10 16 R 0x0000 OxFFFF
SCI1-2,9 - - - MDDR Modulation Duty Register 0x12 8 R/W | OXFF OxFF SClI1-2,9 - - - MDDR A G ES 0x12 8 R/W | OXFF OxFF
SCI1-2,9 - - - DCCR Data Compare Match Control Register 0x13 8 R/W | 0x40 OxFF SCI1-2,9 - - - DCCR HIRLL R LA T HI B 788 0x13 8 R/W | 0x40 OxFF
SCI1-2,9 - - - CDR Compare Match Data Register Ox1A 16 | R/W [ 0x0000 OxFFFF SCI1-2,9 - - - CDR Lh R L RRH IR & 7728 Ox1A 16 | R/W | 0x0000 OxFFFF
SCI1-2,9 - - - SPTR Serial Port Register 0x1C 8 R/W | 0x03 OxFF SClI1-2,9 - - - SPTR BOFFE 0x1C 8 R/W | 0x03 OxFF
SPIO - - - SPCR SPI Control Register 0x00 8 R/W | 0x00 OxFF SPIO - - - SPCR SPIZHIH 728 0x00 8 R/W | 0x00 OxFF
SPIO - - - SSLP SPI Slave Select Polarity Register 0x01 8 R/W | 0x00 OxFF SPIO - - - SSLP SPIMHER R M F 1728 0x01 8 R/W | 0x00 OxFF
SPIO - - - SPPCR SPI Pin Control Register 0x02 8 |RW |0x00 OXFF SPIO - - - SPPCR SPIB| M I 1738 0x02 8 |RW |0x00 OXFF
SPIO - - - SPSR SPI Status Register 0x03 8 R/W | 0x20 OxFF SPIO - - - SPSR SPIREH 788 0x03 8 R/W | 0x20 OxFF
SPIO - - - SPDR SPI Data Register 0x04 32 R/W | 0x00000000 OxFFFFFFFF SPIO - - - SPDR SPI¥kIBEE 1728 0x04 32 R/W | 0x00000000 OxFFFFFFFF
SPIO - - - SPDR_HA SPI Data Register 0x04 16 R/W | 0x0000 OxFFFF SPIO - - - SPDR_HA SPI¥NIEE 1788 0x04 16 R/W | 0x0000 OxFFFF
SPIO - - - SPBR SPI Bit Rate Register 0x0A 8 R/W | OXFF OxFF SPIO - - - SPBR SPILbAFEF 738 0x0A 8 R/W | OXFF OxFF
SPIO - - - SPDCR SPI Data Control Register 0x0B 8 R/W | 0x00 OxFF SPIO - - - SPDCR SPIUIRIEHIF 788 0x0B 8 R/W | 0x00 OxFF
SPIO - - - SPCKD SPI Clock Delay Register 0x0C 8 R/W | 0x00 OxFF SPIO - - - SPCKD SPIBYFhIEIR 7 17 28 0x0C 8 R/W | 0x00 OxFF
SPIO - - - SSLND SPI Slave Select Negation Delay Register | 0x0D 8 R/W | 0x00 OxFF SPIO - - - SSLND SPIMALIEIR BN R JEIR B 77 2% 0x0D 8 R/W | 0x00 OxFF
SPI0 - - - SPND SPI Next-Access Delay Register OxOE 8 R/W | 0x00 OxFF SPIO - - - SPND SPIN—RifIa)ER & 17 85 0x0E 8 R/W | 0x00 OxFF
SPIO - - - SPCR2 SPI Control Register 2 O0xOF 8 R/W | 0x00 OxFF SPIO - - - SPCR2 SPIEHIZ E882 0x0F 8 R/W | 0x00 OxFF
SPIO - - - SPCMDO SPI Command Register 0 0x10 16 R/W | 0x070D OxFFFF SPIO - - - SPCMDO SPIF ¥ 1830 0x10 16 R/W | 0x070D OxFFFF
CRC - - - CRCCRO CRC Control Register 0 0x00 8 R/W | 0x00 OxFF CRC - - - CRCCRO CRCIZHIF 17280 0x00 8 R/W | 0x00 OxFF
CRC - - - CRCCR1 CRC Control Register 1 0x01 8 R/W | 0x00 OxFF CRC - - - CRCCR1 CRCIEHIZFTE881 0x01 8 R/W | 0x00 OxFF
CRC - - - CRCDIR CRC Data Input Register 0x04 32 |R/W |0x00000000 | OXFFFFFFFF CRC - - - CRCDIR CRCHIBMINS 7R 0x04 32 |R/W |0x00000000 |OxFFFFFFFF
CRC - - - CRCDIR_BY CRC Data Input Register 0x04 8 R/W | 0x00 OxFF CRC - - - CRCDIR_BY CRCHUIBIMINT 788 0x04 8 R/W | 0x00 OxFF
CRC - - - CRCDOR CRC Data Output Register 0x08 32 R/W | 0x00000000 OxFFFFFFFF CRC - - - CRCDOR CRCHUIBMLF 758 0x08 32 R/W | 0x00000000 OxFFFFFFFF
CRC - - - CRCDOR_HA CRC Data Output Register 0x08 16 R/W | 0x0000 OxFFFF CRC - - - CRCDOR_HA CRC¥UIBIMH B 1788 0x08 16 R/W | 0x0000 OxFFFF
CRC - - - CRCDOR_BY CRC Data Output Register 0x08 8 R/W | 0x00 OxFF CRC - - - CRCDOR_BY CRCEUIBIMLZ 1788 0x08 8 R/W | 0x00 OxFF
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RA2E1 Datasheet Appendix 3. I/0O Registers RA2E1 Datasheet MIR3I0F 728

Table 3.4  Register description (10 of 13) Table 3.4  FFEEHAEA (104, #134)

Peripheral Dim |Dim Register Address SR B gE | B EMBIR sk RS

name Dim | inc. index name Description offset Size | RIW | Reset value | Reset mask Dim | &8 ek Description Size |[RW | EEfE EERMN

CRC - - - CRCSAR Snoop Address Register 0x0C 16 | R/W |0x0000 OXFFFF CRC - - - CRCSAR SR B 7758 0x0C 16 | R/W |0x0000 OXFFFF

GPT320 - - - GTWP General PWM Timer Write-Protection 0x00 32 |R/MW |0x00000000 |OxFFFFFFFF GPT320 - - - GTWP BAPWME N 8BS 1R 0x00 32 |RMW |0x00000000 |OxFFFFFFFF
Register Register

GPT320 |- - - GTSTR General PWM Timer Software Start 0x04 32 |R/W |0x00000000 | OXFFFFFFFF GPT320 |- - - GTSTR BAPWMIE BT 38501 3 0x04 32 |R/W |0x00000000 |OxFFFFFFFF
Register Register

GPT320 - - - GTSTP General PWM Timer Software Stop 0x08 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT320 - - - GTSTP BAPWME B B HFLE 0x08 32 |R/W | OXFFFFFFFF | OxFFFFFFFF
Register Register

GPT320 - - - GTCLR General PWM Timer Software Clear 0x0C 32 |W | 0x00000000 |OXFFFFFFFF GPT320 - - - GTCLR BRAPWMERTSHLHES 0x0C 32 |W | 0x00000000 |OXFFFFFFFF
Register Register

GPT320 - - - GTSSR General PWM Timer Start Source Select | 0x10 32 | RMW |0x00000000 |OXFFFFFFFF GPT320 - - - GTSSR B APWME BT 88 /5 BhR%R 0x10 32 | RMW |0x00000000 |OXFFFFFFFF
Register Register

GPT320 |- - - GTPSR General PWM Timer Stop Source Select | 0x14 32 |R/W |0x00000000 | OXFFFFFFFF GPT320 |- - - GTPSR BAPWMIE BT 8812 1L TR e ox14 32 |R/W |0x00000000 |OxFFFFFFFF
Register Register

GPT320 - - - GTCSR General PWM Timer Clear Source Select | 0x18 32 |[R/W |[0x00000000 | OxFFFFFFFF GPT320 - - - GTCSR BRAPWMERT 38 B T RIEE 0x18 32 |[R/W |[0x00000000 |OxFFFFFFFF
Register Register

GPT320 - - - GTUPSR General PWM Timer Up Count Source 0x1C 32 |[R/W |0x00000000 | OxFFFFFFFF GPT320 - - - GTUPSR BAPWMERY28[M L it #UR 0x1C 32 |[R/W |0x00000000 |OxFFFFFFFF
Select Register M

GPT320 - - - GTDNSR General PWM Timer Down Count Source | 0x20 32 |RMW |0x00000000 |OXFFFFFFFF GPT320 - - - GTDNSR BAPWME BT 8838 B 1 508 0x20 32 | RMW |0x00000000 |OXFFFFFFFF
Select Register PR

GPT320 - - - GTICASR General PWM Timer Input Capture Source | 0x24 32 |R/W |0x00000000 |OxFFFFFFFF GPT320 - - - GTICASR BAPWME BT S BN IR 0x24 32 |R/MW |0x00000000 |OxFFFFFFFF
Select Register A EETEEA

GPT320 - - - GTICBSR General PWM Timer Input Capture Source | 0x28 32 |R/MW |0x00000000 |OxFFFFFFFF GPT320 - - - GTICBSR BAPWME B S M N HIER 0x28 32 |R/MW |0x00000000 |OxFFFFFFFF
Select Register B ERF 7B

GPT320 |- - - GTCR General PWM Timer Control Register 0x2C 32 |R/W |0x00000000 | OXFFFFFFFF GPT320 |- - - GTCR BAPWMIE BT 82 155 27 77 88 0x2C 32 |R/W |0x00000000 |OxFFFFFFFF

GPT320 - - - GTUDDTYC General PWM Timer Count Direction and | 0x30 32 |RMW |0x00000001 |OXFFFFFFFF GPT320 - - - GTUDDTYC BAPWME BT 88314875 @A 0x30 32 |RMW |0x00000001 |OXFFFFFFFF
Duty Setting Register ST BEEFS

GPT320 |- - - GTIOR General PWM Timer I/O Control Register | 0x34 32 |R/W |0x00000000 | OXxFFFFFFFF GPT320 |- - - GTIOR BRPWMIE BT 31015 HI 5 1788 0x34 32 |R/W |0x00000000 |OxFFFFFFFF

GPT320 |- - - GTINTAD General PWM Timer Interrupt Output 0x38 32 |R/W |0x00000000 | OXFFFFFFFF GPT320 |- - - GTINTAD i FEPWME B 38 FR R 41 0x38 32 |R/W |0x00000000 |OxFFFFFFFF
Setting Register KRBT

GPT320 - - - GTST General PWM Timer Status Register 0x3C 32 |RMW |0x00008000 |OXFFFFFFFF GPT320 - - - GTST BAPWMER SRESEE 0x3C 32 | RMW |0x00008000 |OXFFFFFFFF

GPT320 |- - - GTBER General PWM Timer Buffer Enable 0x40 32 |R/W |0x00000000 | OxFFFFFFFF GPT320 |- - - GTBER BRIPWMTE BT 8348 s 23 58 0x40 32 |R/W |0x00000000 |OxFFFFFFFF
Register Register

GPT320 - - - GTCNT General PWM Timer Counter 0x48 32 | RMW |0x00000000 |OXFFFFFFFF GPT320 - - - GTCNT BAPWME BT 884188 0x48 32 |RMW |0x00000000 |OXFFFFFFFF

GPT320 - - - GTCCRA General PWM Timer Compare Capture 0x4C 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT320 - - - GTCCRA BAPWMZEBY 28 LR H TR 0x4C 32 |R/W |OxFFFFFFFF | OXxFFFFFFFF
Register A Register A

GPT320 - - - GTCCRB General PWM Timer Compare Capture 0x50 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT320 - - - GTCCRB BAPWME BY 238 LL i H 1R 0x50 32 |R/W | OXFFFFFFFF | OxFFFFFFFF
Register B Register B

GPT320 - - - GTCCRC General PWM Timer Compare Capture 0x54 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT320 - - - GTCCRC BAPWMEBY 28 LE i HtR 0x54 32 |RMW |OxFFFFFFFF | OXxFFFFFFFF
Register C Register C

GPT320 - - - GTCCRE General PWM Timer Compare Capture 0x58 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT320 - - - GTCCRE BAPWMZEBY 28 LR H TR 0x58 32 |R/W |OxFFFFFFFF | OXxFFFFFFFF
Register E Register E

GPT320 - - - GTCCRD General PWM Timer Compare Capture 0x5C 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT320 - - - GTCCRD TEAPWME BY 38 LL 1R 0x5C 32 |R/W | OXFFFFFFFF | OXFFFFFFFF
Register D Register D

GPT320 - - - GTCCRF General PWM Timer Compare Capture 0x60 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT320 - - - GTCCRF BAPWMEBY 28 LL i HtR 0x60 32 |RMW |OxFFFFFFFF | OxFFFFFFFF
Register F Register F

GPT320 - - - GTPR General PWM Timer Cycle Setting 0x64 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT320 - - - GTPR BRAPWMERN 2R EHRIRE 0x64 32 |R/W |OxFFFFFFFF | OxFFFFFFFF
Register Register

GPT320 - - - GTPBR General PWM Timer Cycle Setting Buffer | 0x68 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT320 - - - GTPBR BAPWMERY 28 B HA1% B 4% hag 0x68 32 |R/W |OxFFFFFFFF | OxFFFFFFFF
Register Register

GPT320 - - - GTDTCR General PWM Timer Dead Time Control | 0x88 32 |RMW |0x00000000 |OXFFFFFFFF GPT320 - - - GTDTCR 38 FPWM RE B 88 5E (X B[] 5 41 0x88 32 |RMW |0x00000000 |OXFFFFFFFF
Register Register

GPT320 - - - GTDVU General PWM Timer Dead Time Value 0x8C 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT320 - - - GTDVU BAPWMER 2L X E 0x8C 32 |R/MW |OxFFFFFFFF | OxFFFFFFFF
Register U Register U

GPT164-9 |- - - GTWP General PWM Timer Write-Protection 0x00 32 |R/W |0x00000000 | OXFFFFFFFF GPT164-9 |- - - GTWP W FIPWME BT 33 5 {7 47 0x00 32 |R/W |0x00000000 |OxFFFFFFFF
Register Register
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RA2E1 Datasheet Appendix 3. I/O Registers RA2E1 Datasheet MIR3I0F 728

Table 3.4  Register description (11 of 13) Table 3.4  FFEH&ER (118913)

Peripheral Dim |Dim Register Address SR B &E | B EMBIR sk RS

name Dim | inc. index name Description offset Size | RIW | Reset value | Reset mask Dim | 28 b Description Size |[RW | EEfE EERIR

GPT164-9 |- - - GTSTR General PWM Timer Software Start 0x04 32 |RMW |0x00000000 |OXFFFFFFFF GPT164-9 |- - - GTSTR BAPWME TS B Eh 0x04 32 |RMW |0x00000000 |OXFFFFFFFF
Register Register

GPT164-9 |- - - GTSTP General PWM Timer Software Stop 0x08 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT164-9 |- - - GTSTP EAPWMER 83 S 1E 0x08 32 |R/W |OxFFFFFFFF | OXxFFFFFFFF
Register Register

GPT164-9 |- - - GTCLR General PWM Timer Software Clear 0x0C 32 |W | 0x00000000 | OXFFFFFFFF GPT164-9 |- - - GTCLR WAPWMER RIHES 0x0C 32 |W | 0x00000000 | OXFFFFFFFF
Register Register

GPT164-9 |- - - GTSSR General PWM Timer Start Source Select | 0x10 32 |R/W |0x00000000 | OXFFFFFFFF GPT164-9 |- - - GTSSR B APWME BT 88 8 5hIR S 0x10 32 |R/W |0x00000000 |OxFFFFFFFF
Register Register

GPT164-9 |- - - GTPSR General PWM Timer Stop Source Select | 0x14 32 |RMW |0x00000000 |OXFFFFFFFF GPT164-9 |- - - GTPSR BRPWMIE BT 8813 LR ox14 32 |RMW |0x00000000 |OXFFFFFFFF
Register Register

GPT164-9 |- - - GTCSR General PWM Timer Clear Source Select | 0x18 32 |R/W |0x00000000 | OXFFFFFFFF GPT164-9 |- - - GTCSR WAPWMIE BT 3855 TR e 0x18 32 |R/W |0x00000000 |OxFFFFFFFF
Register Register

GPT164-9 |- - - GTUPSR General PWM Timer Up Count Source 0x1C 32 | R/W |0x00000000 | OXFFFFFFFF GPT164-9 |- - - GTUPSR EAPWMERT 88 Eit 808 ox1C 32 | RMW |0x00000000 | OXFFFFFFFF
Select Register PR

GPT164-9 |- - - GTDNSR General PWM Timer Down Count Source | 0x20 32 |R/W |0x00000000 |OxFFFFFFFF GPT164-9 |- - - GTDNSR BAPWME BT 8238 BT 50R 0x20 32 |RMW |0x00000000 |OxFFFFFFFF
Select Register TR

GPT164-9 |- - - GTICASR General PWM Timer Input Capture Source | 0x24 32 |[R/W |[0x00000000 |OxFFFFFFFF GPT164-9 |- - - GTICASR JERAPWME BT 23N IBIER 0x24 32 |[R/W |[0x00000000 |OxFFFFFFFF
Select Register A ERBFFEEA

GPT164-9 |- - - GTICBSR General PWM Timer Input Capture Source | 0x28 32 | R/W |0x00000000 | OXxFFFFFFFF GPT164-9 |- - - GTICBSR BRPWMIE BT 825 N FBHER 0x28 32 | R/W |0x00000000 | OXFFFFFFFF
Select Register B #5728

GPT164-9 |- - . GTCR General PWM Timer Control Register 0x2C 32 |R/W |0x00000000 | OxFFFFFFFF GPT164-9 |- . - GTCR BRPWME BT 8815 I 2 7298 0x2C 32 |R/W |0x00000000 |OxFFFFFFFF

GPT164-9 |- - - GTUDDTYC General PWM Timer Count Direction and | 0x30 32 |RMW |0x00000001 |OXFFFFFFFF GPT164-9 |- - - GTUDDTYC BRPWME BT 8815175 @A 0x30 32 |RMW |0x00000001 |OXFFFFFFFF
Duty Setting Register S E ST

GPT164-9 |- - - GTIOR General PWM Timer I/O Control Register | 0x34 32 | R/W |0x00000000 | OXFFFFFFFF GPT164-9 |- - - GTIOR BAPWMIE T 8101 5 25 7788 0x34 32 | RW |0x00000000 | OXFFFFFFFF

GPT164-9 |- - - GTINTAD General PWM Timer Interrupt Output 0x38 32 |R/W |0x00000000 | OXxFFFFFFFF GPT164-9 |- - - GTINTAD 3B FIPWME B 88 FR B 0x38 32 |R/W |0x00000000 |OxFFFFFFFF
Setting Register WEEHFR

GPT164-9 |- - - GTST General PWM Timer Status Register 0x3C 32 |RMW |0x00008000 |OXFFFFFFFF GPT164-9 |- - - GTST BRAPWMER SRS EHEZER 0x3C 32 |RMW |0x00008000 |OXFFFFFFFF

GPT164-9 |- - - GTBER General PWM Timer Buffer Enable 0x40 32 | R/W |0x00000000 | OXFFFFFFFF GPT164-9 |- - - GTBER M FAPWME B 8848 3R (A 0x40 32 | RW |0x00000000 | OXFFFFFFFF
Register Register

GPT164-9 |- - - GTCNT General PWM Timer Counter 0x48 32 | R/W |0x00000000 | OXFFFFFFFF GPT164-9 |- - - GTCNT B AIPWME BT 3831 4K 28 0x48 32 | RMW |0x00000000 | OXFFFFFFFF

GPT164-9 |- - - GTCCRA General PWM Timer Compare Capture 0x4C 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT164-9 |- - - GTCCRA BAPWME BY 3 LL i H TR 0x4C 32 |R/W | OXFFFFFFFF | OXFFFFFFFF
Register A Register A

GPT164-9 |- - - GTCCRB General PWM Timer Compare Capture 0x50 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT164-9 |- - - GTCCRB BAPWMIEBY 28 LL R HHR 0x50 32 |R/W |OxFFFFFFFF | OXxFFFFFFFF
Register B Register B

GPT164-9 |- - - GTCCRC General PWM Timer Compare Capture 0x54 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT164-9 |- - - GTCCRC BAPWMZEBY 28 L IR HTR 0x54 32 |R/W |OxFFFFFFFF | OXFFFFFFFF
Register C Register C

GPT164-9 |- - - GTCCRE General PWM Timer Compare Capture 0x58 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT164-9 |- - - GTCCRE BAPWME BY 38 LL i H 1R 0x58 32 |R/W | OxFFFFFFFF | OxFFFFFFFF
Register E Register E

GPT164-9 |- - - GTCCRD General PWM Timer Compare Capture 0x5C 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT164-9 |- - - GTCCRD BAPWMEBY 28 LL i HtR 0x5C 32 |RW |OxFFFFFFFF | OXFFFFFFFF
Register D Register D

GPT164-9 |- - - GTCCRF General PWM Timer Compare Capture 0x60 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT164-9 |- - - GTCCRF BAPWMZEBY 28 LR H TR 0x60 32 |R/W |OxFFFFFFFF | OXxFFFFFFFF
Register F Register F

GPT164-9 |- - - GTPR General PWM Timer Cycle Setting 0x64 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT164-9 |- - - GTPR BAPWMERNRERIRE 0x64 32 |R/W |OxFFFFFFFF | OXFFFFFFFF
Register Register

GPT164-9 |- - - GTPBR General PWM Timer Cycle Setting Buffer | 0x68 32 |R/W |OxFFFFFFFF | OXFFFFFFFF GPT164-9 |- - - GTPBR BAPWME R 38 B AR B4 has 0x68 32 |R/W | OxFFFFFFFF | OxFFFFFFFF
Register Register

GPT164-9 |- - - GTDTCR General PWM Timer Dead Time Control 0x88 32 |[R/W |0x00000000 |OxFFFFFFFF GPT164-9 |- - - GTDTCR IBFAPWME BY 885t X BY 8] = 5 0x88 32 |[R/W |0x00000000 |OxFFFFFFFF
Register Register

GPT164-9 |- - - GTDVU General PWM Timer Dead Time Value 0x8C 32 |RMW |OXFFFFFFFF | OXFFFFFFFF GPT164-9 |- - - GTDVU EAPWME T SRS X (& 0x8C 32 |RMW |OXFFFFFFFF | OXxFFFFFFFF
Register U Register U

GPT_OPS |- |- - OPSCR Output Phase Switching Control Register | 0x00 32 |R/W |0x00000000 | OXxFFFFFFFF GPT_OPS |- |- - OPSCR HH BRI F TS 0x00 32 |R/W |0x00000000 |OxFFFFFFFF

KINT - - - KRCTL Key Return Control Register 0x00 8 R/W | 0x00 OxFF KINT - - - KRCTL EIRREIEHIF 728 0x00 8 R/W | 0x00 OxFF

KINT - - - KRF Key Return Flag Register 0x04 8 R/W | 0x00 OxFF KINT - - - KRF BREIREET7 e 0x04 8 R/W | 0x00 OxFF

KINT - - - KRM Key Return Mode Register 0x08 8 R/W | 0x00 OxFF KINT B - - KRM BREEREF 7R 0x08 8 R/W | 0x00 OxFF

CTsu - - - CTSUCRA CTSU Control Register A 0x00 32 | R/W |0x00000000 | OXFFFFFFFF CTSu - - - CTSUCRA CTSUIRHIZ 17 83A 0x00 32 | R/W |0x00000000 | OXFFFFFFFF
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Table 3.4 Register description (12 of 13)

Peripheral Dim Dim Register Address

name Dim | inc. index name Description offset Size | RIW | Reset value | Reset mask

CTSU - - CTSUCRAL CTSU Control Register A 0x00 16 | R/'W | 0x0000 OxFFFF

CTSU - - CTSUCRO CTSU Control Register A 0x00 8 R/W | 0x00 OxFF

CTSU - - CTSUCRH1 CTSU Control Register A 0x01 8 R/W | 0x00 OxFF

CTSU - - CTSUCR2 CTSU Control Register A 0x02 8 R/W | 0x00 OxFF

CTSU - - CTSUCR3 CTSU Control Register A 0x03 8 R/W | 0x00 OxFF

CTSU - - CTSUCRB CTSU Control Register B 0x04 32 |R/W |[0x00000000 |OxFFFFFFFF

CTSU - - CTSUCRBL CTSU Control Register B 0x04 16 | R/'W | 0x0000 OxFFFF

CTSU - - CTSUSDPRS CTSU Control Register B 0x04 8 R/W | 0x00 OxFF

CTSU - - CTSUSST CTSU Control Register B 0x05 8 R/W | 0x00 OxFF

CTSU - - CTSUCRBH CTSU Control Register B 0x06 16 | R/'W | 0x0000 OxFFFF

CTSU - - CTSUDCLKC CTSU Control Register B 0x07 8 R/W | 0x00 OxFF

CTSU - - CTSUMCH CTSU Measurement Channel Register 0x08 32 R/W | 0x00003F3F | OXFFFFFFFF

CTSU - - CTSUMCHL CTSU Measurement Channel Register 0x08 16 R/W | 0x0000 OxFFFF

CTSU - - CTSUMCHO CTSU Measurement Channel Register 0x08 8 R/W | 0x00 OxFF

CTSU - - CTSUMCH1 CTSU Measurement Channel Register 0x09 8 R/W | 0x00 OxFF

CTSU - - CTSUMCHH CTSU Measurement Channel Register 0x0A 16 R/W | 0x3F3F OxFFFF

CTSU - - CTSUMFAF CTSU Measurement Channel Register 0x0A 8 R/W | 0x3F OxFF

CTSU - - CTSUCHACA CTSU Channel Enable Control Register A | 0x0C 32 R/W | 0x00000000 OxFFFFFFFF

CTSU - - CTSUCHACAL CTSU Channel Enable Control Register A | 0x0C 16 R/W | 0x0000 OxFFFF

CTSU - - CTSUCHACO CTSU Channel Enable Control Register A | 0x0C 8 R/W | 0x00 OxFF

CTSU - - CTSUCHAC1 CTSU Channel Enable Control Register A | 0xOD 8 R/W | 0x00 OxFF

CTSU - - CTSUCHACAH CTSU Channel Enable Control Register A | 0XOE 16 R/W | 0x0000 OxFFFF

CTSU - - CTSUCHAC2 CTSU Channel Enable Control Register A | OXOE 8 R/W | 0x00 OxFF

CTSU - - CTSUCHAC3 CTSU Channel Enable Control Register A | OxOF 8 R/W | 0x00 OxFF

CTSU - - CTSUCHACB CTSU Channel Enable Control Register B | 0x10 32 R/W | 0x00000000 OxFFFFFFFF

CTSU - - CTSUCHACBL CTSU Channel Enable Control Register B | 0x10 16 R/W | 0x0000 OxFFFF

CTSU - - CTSUCHAC4 CTSU Channel Enable Control Register B | 0x10 8 R/W | 0x00 OxFF

CTSU - - CTSUCHTRCA | CTSU Channel Transmit/Receive Control | 0x14 32 | R/W |[0x00000000 |OxFFFFFFFF
Register A

CTSU - - CTSUCHTRCAL | CTSU Channel Transmit/Receive Control | 0x14 16 R/W | 0x0000 OxFFFF
Register A

CTSU - - CTSUCHTRCO CTSU Channel Transmit/Receive Control | 0x14 8 R/W | 0x00 OxFF
Register A

CTSU - - CTSUCHTRC1 CTSU Channel Transmit/Receive Control | 0x15 8 R/W | 0x00 OxFF
Register A

CTSU - - CTSUCHTRCAH | CTSU Channel Transmit/Receive Control | 0x16 16 | R/'W | 0x0000 OxFFFF
Register A

CTSU - - CTSUCHTRC2 CTSU Channel Transmit/Receive Control | 0x16 8 R/W | 0x00 OxFF
Register A

CTSU - - CTSUCHTRC3 CTSU Channel Transmit/Receive Control | 0x17 8 R/W | 0x00 OxFF
Register A

CTSU - - CTSUCHTRCB CTSU Channel Transmit/Receive Control | 0x18 32 | R/W |[0x00000000 |OxFFFFFFFF
Register B

CTSU - - CTSUCHTRCBL | CTSU Channel Transmit/Receive Control | 0x18 16 R/W | 0x0000 OxFFFF
Register B

CTSU - - CTSUCHTRC4 CTSU Channel Transmit/Receive Control | 0x18 8 R/W | 0x00 OxFF
Register B

CTSU - - CTSUSR CTSU Status Register 0x1C 32 | R/W [0x00000000 |OxFFFFFFFF

CTSU - - CTSUSRL CTSU Status Register 0x1C 16 R/W | 0x0000 OxFFFF
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Table 3.4  FFHA (129, #134)
SR B gE | B EMBIR sk RS
Dim | &7 | &% Description Size |[RW | EEfE EERIR

CTSU - - CTSUCRAL CTSUEHIF 7 88A 0x00 16 | R/W | 0x0000 OxFFFF

CTSU - - CTSUCRO CTSUIRHIZF1Z38A 0x00 8 R/W | 0x00 OxFF

CTSU - - CTSUCRT1 CTSUIZHIF7728A 0x01 8 R/W | 0x00 OxFF

CTSU - - CTSUCR2 CTSUIEHI B 77 28A 0x02 8 R/W | 0x00 OxFF

CTSU - - CTSUCR3 CTSUIRHIZF1Z38A 0x03 8 R/W | 0x00 OxFF

CTSU - - CTSUCRB CTSUIZHI & 77288 0x04 32 | R/W |[0x00000000 |OxFFFFFFFF

CTSU - - CTSUCRBL CTSUizHI & 77888 0x04 16 | R'W | 0x0000 OxFFFF

CTSU - - CTSUSDPRS CTSUIEHI 77888 0x04 8 R/W | 0x00 OxFF

CTSU - - CTSUSST CTSUIZHI & 77288 0x05 8 R/W | 0x00 OxFF

CTSU - - CTSUCRBH CTSUIEHI % 77888 0x06 16 | R'W | 0x0000 OxFFFF

CTSU - - CTSUDCLKC CTSUIEHI & 77888 0x07 8 R/W | 0x00 OxFF

CTSU - - CTSUMCH CTSUNIEIBE S 788 0x08 32 R/W | 0x00003F3F | OXFFFFFFFF

CTSU - - CTSUMCHL CTSUNIERIE 728 0x08 16 | R/W | 0x0000 OxFFFF

CTSU - - CTSUMCHO CTSUNI& &8 %577 28 0x08 8 R/W | 0x00 OxFF

CTSU - - CTSUMCH1 CTSUNI&EBE S 7788 0x09 8 R/W | 0x00 OxFF

CTSU - - CTSUMCHH CTSUNIEREF 788 Ox0A 16 | R'W | Ox3F3F OxFFFF

CTSU - - CTSUMFAF CTSUNI & &8 %577 28 Ox0A 8 R/W | 0x3F OxFF

CTSU - - CTSUCHACA CTSUIBIE fEREIEHI 7 88A 0x0C 32 | R/W [0x00000000 |OxFFFFFFFF

CTSU - - CTSUCHACAL CTSUIBIE fEREIEHI B 728 A 0x0C 16 R/W | 0x0000 OxFFFF

CTSU - - CTSUCHACO CTSUBIE fEREI=HI BT 17 28 A 0x0C 8 R/W | 0x00 OxFF

CTSU - - CTSUCHAC1 CTSUIBIE fEREIT I BT 17 38 A 0x0D 8 R/W | 0x00 OxFF

CTSU - - CTSUCHACAH CTSUIBIE fEREEHI BT 228 A 0x0E 16 R/W | 0x0000 OxFFFF

CTSU - - CTSUCHAC2 CTSUMBIE fEREIZHIZT 17288 A Ox0E 8 R/W | 0x00 OxFF

CTSU - - CTSUCHAC3 CTSUBIB fEREITHI F 7 28A OxOF 8 R/W | 0x00 OxFF

CTSU - - CTSUCHACB CTSUBIE fEREIEH H 17288 0x10 32 | R/W [0x00000000 |OxFFFFFFFF

CTSU - - CTSUCHACBL | CTSUIBIEfEREIZHIZ 7888 0x10 16 | R'W | 0x0000 OxFFFF

CTSU - - CTSUCHAC4 CTSUBIE fEREIEHI F 7288 0x10 8 R/W | 0x00 OxFF

CTSU - - CTSUCHTRCA CTSUBIE R uEH! 0x14 32 R/W | 0x00000000 OxFFFFFFFF
Register A

CTSU - - CTSUCHTRCAL | CTSUi@i8 & = Uizl 0x14 16 R/W | 0x0000 OxFFFF
Register A

CTSU - - CTSUCHTRCO CTSUBIE R T 0x14 8 R/W | 0x00 OxFF
Register A

CTSU - - CTSUCHTRC1 CTSUIBIE A= UE S 0x15 8 R/W | 0x00 OxFF
Register A

CTSU - - CTSUCHTRCAH | CTSUBIE & iX iz 0x16 16 | R/W | 0x0000 OxFFFF
Register A

CTSU - - CTSUCHTRC2 CTSUBIE R buEH! 0x16 8 R/W | 0x00 OxFF
Register A

CTSU - - CTSUCHTRC3 CTSUIBIE &= TS| 0x17 8 R/W | 0x00 OxFF
Register A

CTSU - - CTSUCHTRCB | CTSUBIE & iX iz I 0x18 32 | R/W [0x00000000 |OxFFFFFFFF
Register B

CTSU - - CTSUCHTRCBL | CTSUi@i& & = Uizl 0x18 16 R/W | 0x0000 OxFFFF
Register B

CTSU - - CTSUCHTRC4 CTSUIRIE & x HEUIE | 0x18 8 R/W | 0x00 OxFF
Register B

CTSU - - CTSUSR CTSURE H788 0x1C 32 |R/W [0x00000000 |OxFFFFFFFF

CTSU - - CTSUSRL CTSURSHZ2% 0x1C 16 R/W | 0x0000 OxFFFF
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Table 3.4  Register description (13 of 13) Table 3.4  F7FEHABA (13213)
Peripheral Dim |Dim Register Address SR B gE | B EMBIR sk RS
name Dim | inc. index name Description offset Size | RIW | Reset value | Reset mask Dim | &8 ek Description Size |[RW | EEfE EERIR
CTSU - - - CTSUSRO CTSU Status Register 0x1C 8 R/W | 0x00 OxFF CTSU - - - CTSUSRO CTSURSH =% 0x1C 8 R/W | 0x00 OxFF
CTSU - - - CTSUST CTSU Status Register 0x1D 8 R/W | 0x00 OxFF CTSU - - - CTSUST CTSURSHZ2% 0x1D 8 R/W | 0x00 OxFF
CTSU - - - CTSUSRH CTSU Status Register Ox1E 16 R/W | 0x0000 OxFFFF CTSU - - - CTSUSRH CTSUREF 728 Ox1E 16 R/W | 0x0000 OxFFFF
CTSU - - - CTSUSR2 CTSU Status Register Ox1E 8 R/W | 0x00 OxFF CTSU - - - CTSUSR2 CTSURSH 728 Ox1E 8 R/W | 0x00 OxFF
CTSU - - - CTSUSO CTSU Sensor Offset Register 0x20 32 R/W | 0x00000000 OxFFFFFFFF CTSU - - - CTSUSO CTSUfR 23Rz 517238 0x20 32 R/W | 0x00000000 OxFFFFFFFF
CTSU - - - CTSUSOO0 CTSU Sensor Offset Register 0x20 16 R/W | 0x0000 OxFFFF CTSU - - - CTSUSOO0 CTSUfE ka3 Ris 57738 0x20 16 R/W | 0x0000 OxFFFF
CTSU - - - CTSUSO1 CTSU Sensor Offset Register 0x22 16 R/W | 0x0000 OxFFFF CTSU - - - CTSUSO1 CTSUfE R R 1788 0x22 16 R/W | 0x0000 OxFFFF
CTSU - - - CTSUSCNT CTSU Sensor Counter Register 0x24 32 R 0x00000000 OxFFFFFFFF CTSU - - - CTSUSCNT CTSUfE R B3t #823 5 =88 0x24 32 0x00000000 OXFFFFFFFF
CTSU - - - CTSUSC CTSU Sensor Counter Register 0x24 16 |R 0x0000 OxFFFF CTSU - - - CTSUSC CTSUTE X 2R ITHER 728 0x24 16 0x0000 OxFFFF
CTSU - - - CTSUCALIB CTSU Calibration Register 0x28 32 R/W | 0x00000000 OxFFFFFFFF CTSU - - - CTSUCALIB CTSUR &R 1728 0x28 32 R/W | 0x00000000 OxFFFFFFFF
CTSU - - - CTSUDBGRO CTSU Calibration Register 0x28 16 R/W | 0x0000 OxFFFF CTSU - - - CTSUDBGRO CTSUR &R 1728 0x28 16 R/W | 0x0000 OxFFFF
CTSU - - - CTSUDBGR1 CTSU Calibration Register 0x2A 16 R/W | 0x0000 OxFFFF CTSU - - - CTSUDBGR1 CTSUREZF 1738 0x2A 16 R/W | 0x0000 OxFFFF
CTSU - - - CTSUSUCLKA 2TSU Sensor Unit Clock Control Register | 0x2C 32 R/W | 0x00000000 OxFFFFFFFF CTSU - - - CTSUSUCLKA §T5U1§@¥$ﬁ5ﬁ$¢}§ﬁ?U§ﬁ%§ 0x2C 32 R/W | 0x00000000 OxFFFFFFFF
CTSU - - - CTSUSUCLKO gTSU Sensor Unit Clock Control Register | 0x2C 16 R/W | 0x0000 OxFFFF CTSU - - - CTSUSUCLKO §T5U1’§@§§$ﬁﬂﬁi4’$§ﬂ§ﬁ§§ 0x2C 16 R/W | 0x0000 OxFFFF
CTSU - - - CTSUSUCLKA1 gTSU Sensor Unit Clock Control Register | 0x2E 16 | R/W | 0x0000 OxFFFF CTSU - - - CTSUSUCLKA1 iTSU%@%SﬁﬁEﬁ*}?%Uﬁﬁ%S 0x2E 16 | R/W | 0x0000 OxFFFF
CTSU - - - CTSUSUCLKB gTSU Sensor Unit Clock Control Register | 0x30 32 R/W | 0x00000000 OxFFFFFFFF CTSU - - - CTSUSUCLKB gTSUT?@%%%ﬁE?Ti*}?%U%:??%% 0x30 32 R/W | 0x00000000 OxFFFFFFFF
CTSU - - - CTSUSUCLK2 gTSU Sensor Unit Clock Control Register | 0x30 16 R/W | 0x0000 OxFFFF CTSU - - - CTSUSUCLK2 gTSUT’?@%%%ﬁ:E?T#E%U%T?%% 0x30 16 R/W | 0x0000 OxFFFF
CTSU - - - CTSUSUCLK3 CB;TSU Sensor Unit Clock Control Register | 0x32 16 R/W | 0x0000 OxFFFF CTSU - - - CTSUSUCLK3 (B:TSU1§E¥%§$7TEE‘J§4’}§$U§§%§ 0x32 16 R/W | 0x0000 OxFFFF
CTSU - - - CTSUCFCCNT CTSU CFC Counter Register 0x34 32 0x00000000 OxFFFFFFFF CTSU - - - CTSUCFCCNT CTSUCFCit¥ 2857738 0x34 32 R 0x00000000 OxFFFFFFFF
CTSU - - - CTSUCFCCNTL | CTSU CFC Counter Register 0x34 16 R 0x0000 OxFFFF CTSU - - - CTSUCFCCNTL | CTSUCFCit#k2s& 128 0x34 16 R 0x0000 OxFFFF
AGTO0-1 - - - AGT AGT Counter Register 0x00 16 R/W | OXFFFF OxFFFF AGTO-1 - - - AGT AGTit #8857 8 0x00 16 R/W | OXFFFF OxFFFF
AGTO-1 - - - AGTCMB AGT Compare Match B Register 0x00 16 R/W | OXFFFF OxFFFF AGTO-1 - - - AGTCMB AGTLERRILEEBE 1788 0x00 16 R/W | OXFFFF OxFFFF
AGTO-1 - - - AGTCMA AGT Compare Match A Register 0x02 16 R/W | OXFFFF OxFFFF AGTO-1 - - - AGTCMA AGTLLIRILECAZ 7728 0x02 16 R/W | OXFFFF OxFFFF
AGTO-1 - - - AGTCR AGT Control Register 0x08 8 R/W | 0x00 OxFF AGTO-1 - - - AGTCR AGTIZHIZ 7728 0x08 8 R/W | 0x00 OxFF
AGTO-1 - - - AGTMR1 AGT Mode Register 1 0x09 8 |RW |0x00 OXFF AGTO-1 - - - AGTMR1 AGTER R 0x09 8 |RW |o0x00 OXFF
AGTO-1 - - - AGTMR2 AGT Mode Register 2 0x0A 8 R/W | 0x00 OxFF AGTO0-1 - - - AGTMR2 AGTIER F 17282 0x0A 8 R/W | 0x00 OxFF
AGTO-1 - - - AGTIOC AGT /O Control Register 0x0C 8 R/W | 0x00 OxFF AGTO-1 - - - AGTIOC AGTIOEHIZEF 1788 0x0C 8 R/W | 0x00 OxFF
AGTO-1 . - . AGTISR AGT Event Pin Select Register 0x0D 8 |RW |0x00 OXFF AGTO-1 . . . AGTISR AGTE# MRS FR 0x0D 8 |RW |o0x00 OXFF
AGTO0-1 - - - AGTCMSR AGT Compare Match Function Select OxOE 8 R/W | 0x00 OxFF AGT0-1 - - - AGTCMSR AGTELIR L AR TN RE &R 0x0E 8 R/W | 0x00 OxFF
Register Register
AGTO-1 - - - AGTIOSEL AGT Pin Select Register 0x00F 8 R/W | 0x00 OxFF AGTO-1 - - - AGTIOSEL AGTS|iiEFF 738 0x00F 8 R/W | 0x00 OxFF
ACMPLP |- . y COMPMDR ACMPLP Mode Setting Register 0x00 8 |RW |o0x00 OXFF ACMPLP |- . . COMPMDR ACMPLPIE G BB = 0x00 8 |RW |o0x00 OXFF
ACMPLP - - - COMPFIR ACMPLP Filter Control Register 0x01 8 R/W | 0x00 OxFF ACMPLP - - - COMPFIR ACMPLPIE K 83 1=HIZ 788 0x01 8 R/W | 0x00 OxFF
ACMPLP - - - COMPOCR ACMPLP Output Control Register 0x02 8 R/W | 0x00 OxFF ACMPLP - - - COMPOCR ACMPLPH# E1ZHIF 728 0x02 8 R/W | 0x00 OxFF
FLCN - - - DFLCTL Data Flash Enable Register 0x0090 8 R/W | 0x00 OxFF FLCN - - - DFLCTL BIBNF RS 1758 0x0090 8 R/W | 0x00 OxFF
FLCN - - - TSCDR Temperature Sensor Calibration Data 0x0228 16 |R Unique value | 0x0000 FLCN - - - TSCDR mE LRI IR 0x0228 16 |R (=3 g:y| 0x0000
Register for each chip Register HEFNE
FLCN - - - CTSUTRIMA CTSU Trimming Register A 0x03A4 32 R/W | Unique value | 0x00000000 FLCN - - - CTSUTRIMA CTSURIAZ Z38A 0x03A4 32 RW |81 EHE® 0x00000000
for each chip BEFNE
FLCN - - - FLDWAITR Memory Wait Cycle Control Register for O0x3FC4 |8 R/W | 0x00 OxFF FLCN - - - FLDWAITR NEERFERIEHEES 0x3FC4 |8 R/W | 0x00 OxFF
Data Flash RN
FLCN - - - PFBER Prefetch Buffer Enable Register Ox3FC8 |8 R/W | 0x00 OxFF FLCN - - - PFBER TRERE AR ERE S 728 O0x3FC8 |8 R/W | 0x00 OxFF
Note:  Peripheral name = Name of peripheral Note:  IMEBEFF=IMZ BT
Dim = Number of elements in an array of registers Dim=FFs RN TR
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Dim inc. = Address increment between two simultaneous registers of a register array in the address map B AT =Bt R B 77 83 FE TR N EI Y S 7288 2 Bl Ayt iE 2
B % RE | =B IR B 17 83 R R %s & (1 B IO F 275

Dim index = Sub string that replaces the %s placeholder within the register name
Register name = Name of register BEREMM=-FEEZMER=-F
Description = Register description FasiER
Address offset = Address of the register relative to the base address defined by the peripheral of the register iR =183 FFFRIMEE X EMII N EF F a3tk
Size = Bit width of the register KN=FFRNMUER
BE=-F7aNRINELIE

Reset value = Default reset value of a register
Reset mask = Identifies which register bits have a defined reset value SABE-ATMRMLETERUAEREXNEAE
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Revision 1.10 — December 28, 2020 1.10l-—2020£E12828H
Overview: Overview:
e Updated the functional description of Resets on the table 1.3 System. o EMTRIIRAFEMMNINAEIEIR,
e Removed Code flash memory 96KB in 1.3 Part Numbering and 1.4 Function Comparison. o TEI3SHHESHI.  ATHEELLERFMIBR T Codeflashmemory96KB.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

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

1.

Precaution against Electrostatic Discharge (ESD)

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

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

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

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

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

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

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

become possible.
Clock signals

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

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

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi
(Max.) and Vi (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between Vi. (Max.) and Viu (Min.).
Prohibition of access to reserved addresses

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

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

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

1.

10.

1.
12.

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

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

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

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

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

subsidiaries.

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

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