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Ultra low power 48 MHz Arm® Cortex®-M23 core, up to 256-KB code flash memory, 32 KB SRAM, Capacitive Sensing Unit
(CTSU2), 12-bit A/D Converter, 12-bit D/A 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

m Memory

e Up to 256-KB code flash memory

o 8-KB data flash memory (100,000 program/erase (P/E) cycles)
e 32 KB SRAM

o Memory protection units

® 128-bit unique ID

m Connectivity

o Serial Communications Interface (SCI) x 5
— Asynchronous interfaces
— 8-bit clock synchronous interface
— Simple IIC
— Simple SPI
— Smart card interface
o Serial Peripheral Interface (SPI) x 2
o 12C bus interface (IIC) x 2
o CAN module (CAN)

= Analog

e 12-bit A/D Converter (ADC12)

® 12-bit D/A Converter (DACI12)

o Low-Power Analog Comparator (ACMPLP) x 2
e Temperature Sensor (TSN)

m Timers

o General PWM Timer 32-bit (GPT32) x 4

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

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

m Safety

e ECC in SRAM

® SRAM parity error check

o Flash area protection

o 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)

o GPIO readback level detection

e Register write protection

e Main oscillator stop detection

o Illegal memory access

m Security and Encryption

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

m System and Power Management

o Low power modes

e Switching regulator

e Realtime Clock (RTC)

e Event Link Controller (ELC)

e Data Transfer Controller (DTC)

e Key Interrupt Function (KINT)

e Power-on reset

e Low Voltage Detection (LVD) with voltage settings

m Human Machine Interface (HMI)
e Capacitive Sensing Unit (CTSU2)

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)

e Middle-speed on-chip oscillator (MOCO) (8 MHz)
o Low-speed on-chip oscillator (LOCO) (32.768 kHz)
® Clock trim function for HOCO/MOCO/LOCO

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

o Clock out support

m Up to 85 pins for general I/O ports

e 5-V tolerance, open drain, input pull-up

m Operating Voltage
e VCC:1.6t055V

m Operating Temperature and Packages

® Ta=-40°C to +85°C
— 100-pin LQFP (14 mm % 14 mm, 0.5 mm pitch)
— 80-pin LQFP (12 mm x 12 mm, 0.5 mm pitch)
— 64-pin LQFP (10 mm x 10 mm, 0.5 mm pitch)
— 48-pin LQFP (7 mm x 7 mm, 0.50 mm pitch)
— 48-pin HWQFN (7 mm X 7 mm, 0.50 mm pitch)
® Ta=-40°C to +105°C
— 100-pin LQFP (14 mm x 14 mm, 0.5 mm pitch)
— 80-pin LQFP (12 mm x 12 mm, 0.5 mm pitch)
— 64-pin LQFP (10 mm x 10 mm, 0.5 mm pitch)
— 48-pin LQFP (7 mm x 7 mm, 0.50 mm pitch)
— 48-pin HWQFN (7 mm x 7 mm, 0.50 mm pitch)
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RA2L1 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 256-KB code flash memory

e 32-KB SRAM

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

Security features

1.1 Function Outline

Table 1.1 Arm core

Feature

Functional description

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

Table 1.2 Memory

Feature

Functional description

Code flash memory

Maximum 256 KB of code flash memory.

Data flash memory

8 KB of data flash memory.

Option-setting memory

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

SRAM On-chip high-speed SRAM with either parity bit or Error Correction Code (ECC).
Table 1.3 System (1 of 2)
Feature Functional description

Operating modes

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

Resets

The MCU provides 13 resets.

Low Voltage Detection (LVD)

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

Clocks

Main clock oscillator (MOSC)

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 (IWDTLOCO)
Clock out support
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Table 1.3 System (2 of 2)

Feature

Functional description

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.

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.

Key Interrupt Function (KINT)

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

Low power modes

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

Register write protection

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

Memory Protection Unit (MPU)

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

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.

Independent Watchdog Timer (IWDT)

The Independent Watchdog Timer (IWDT) consists of a 14-bit down counter that must be
serviced periodically to prevent counter underflow. The IWDT provides functionality to reset the
MCU or to generate a non-maskable interrupt or an underflow interrupt. Because the timer
operates with an independent, dedicated clock source, it is particularly useful in returning the
MCU to a known state as a fail-safe mechanism when the system runs out of control. The IWDT
can be triggered automatically by a reset, underflow, refresh error, or a refresh of the count value
in the registers.

Table 1.4 Event link

Feature

Functional description

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.

Table 1.5 Direct memory access

Feature

Functional description

Data Transfer Controller (DTC)

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

Table 1.6 Timers (1 of 2)

Feature

Functional description

General PWM Timer (GPT)

The General PWM Timer (GPT) is a 32-bit timer with GPT32 x 4 channels and a 16-bit timer with
GPT16 x 6 channels. PWM waveforms can be generated by controlling the up-counter, down-
counter, or the up- and down-counter. In addition, PWM waveforms can be generated for
controlling brushless DC motors. The GPT can also be used as a general-purpose timer.

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

Low power Asynchronous General
Purpose Timer (AGT)

The Low Power Asynchronous General Purpose Timer (AGT) is a 16-bit timer that can be used
for pulse output, external pulse width or period measurement, and counting external events. This
timer consists of a reload register and a down counter. The reload register and the down counter
are allocated to the same address, and can be accessed with the AGT register.
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Table 1.6 Timers (2 of 2)

Feature Functional description

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.

Table 1.7 Communication interfaces

Feature Functional description

Serial Communications Interface (SCI) | The Serial Communications Interface (SCI) x 5 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.

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

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

Control Area Network (CAN) The Controller Area Network (CAN) module uses a message-based protocol to receive and
transmit data between multiple slaves and masters in electromagnetically noisy applications. The
module complies with the ISO 11898-1 (CAN 2.0A/CAN 2.0B) standard and supports up to 32
mailboxes, which can be configured for transmission or reception in normal mailbox and FIFO
modes. Both standard (11-bit) and extended (29-bit) messaging formats are supported. The CAN
module requires an additional external CAN transceiver.

Table 1.8 Analog

Feature Functional description

12-bit A/D Converter (ADC12) A 12-bit successive approximation A/D converter is provided. Up to 19 analog input channels are
selectable. Temperature sensor output and internal reference voltage are selectable for
conversion.

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

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.

Low-Power Analog Comparator The Low-Power Analog Comparator (ACMPLP) compares a reference input voltage with an
(ACMPLP) 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.

R01DS0385EJ0130 Rev.1.30 RENESAS Page 4 of 113
Nov 30, 2022



RA2L1 Datasheet

1. Overview

Table 1.9

Human machine interfaces

Feature

Functional description

Capacitive Sensing Unit (CTSU2)

The Capacitive Sensing Unit (CTSU2) 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.

Table 1.10 Data processing

Feature

Functional description

Cyclic Redundancy Check (CRC)
calculator

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

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.

Table 1.11 1/0 ports
Feature Functional description
1/O ports e /O ports for the 100-pin LQFP

— 1/O pins: 82
— Input pins: 3
— Pull-up resistors: 82
— N-ch open-drain outputs: 65
— 5-Vtolerance: 5
e |/O ports for the 80-pin LQFP
— /O pins: 66
— Input pins: 3
— Pull-up resistors: 66
— N-ch open-drain outputs: 51
— 5-Vtolerance: 5
e |/O ports for the 64-pin LQFP
— /O pins: 50
— Input pins: 3
— Pull-up resistors: 50
— N-ch open-drain outputs: 37
— 5-Vtolerance: 5
e |/O ports for the 48-pin LQFP/HWQFN
— /O pins: 34
— Input pins: 3
— Pull-up resistors: 34
— N-ch open-drain outputs: 23
— 5-Vtolerance: 4
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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
features.
Memory Bus Arm Cortex-M23 System
256-KB code flash | MPU | | MPU | | POR/LVD | Clocks
MOSC/SOSC
8-KB data flash
| NVIC |
(H/M/L) OCO
| System timer |
DTC | Test and DBG Interface | | ICU | | CAC |
Register write
| KINT | protection
Timers Communication interfaces Human machine interfaces
GPT32 x 4 CTSU
GPT16 x 6 | SCIx 5 | | CAN x 1
AGT % 2 IIC x 2
RTC SPIx 2
WDT/IWDT
Event link Data processing Analogs
ELC CRC ADC12 | | TSN
Security DoC DAC12 x 1 ACMPLP x 2
AES + TRNG
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 1.12 shows a
list of products.
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R7

Terminal material (Pb-free)
A: Sn(Tin) only
C: Others

Packaging

A: Tray

B: Tray(Full carton)
H: Tape and reel

Package type

FP: LQFP 100 pins
FN: LQFP 80 pins
FM: LQFP 64 pins
FL: LQFP 48 pins
NE: HWQFN 48 pins

Quality Grade
C: Industrial applications
D: Consumer applications

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

Code flash memory size

B: 256 KB
9: 128 KB

Feature set
Group number

Series name

RA family

Flash memory

Renesas microcontroller

Note: Check the order screen for each product on the Renesas website for valid symbols after the #.

Figure 1.2

Part numbering scheme
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RA2L1 Datasheet 1. Overview
Table 1.12 Product list
Data Operating
Product part number Package code Code flash flash SRAM temperature
R7FA2L1AB3CFP PLQPO0100KB-B 256 KB 8 KB 32 KB -40 to +105°C
R7FA2L1AB3CFN PLQP0080KB-B
R7FA2L1AB3CFM PLQP0064KB-C
PLQP0064KL-A
R7FA2L1AB3CFL PLQP0048KB-B
PLQP0048KL-A
R7FA2L1AB3CNE PWQNO0048KC-A
R7FA2L1AB2DFP PLQP0100KB-B -40 to +85°C
R7FA2L1AB2DFN PLQP0080KB-B
R7FA2L1AB2DFM PLQP0064KB-C
PLQP0064KL-A
R7FA2L1AB2DFL PLQP0048KB-B
PLQP0048KL-A
R7FA2L1AB2DNE PWQNO0048KC-A
R7FA2L1A93CFP PLQP0100KB-B 128 KB 8 KB 32 KB -40 to +105°C
R7FA2L1A93CFN PLQPO0080KB-B
R7FA2L1A93CFM PLQP0064KB-C
PLQP0064KL-A
R7FA2L1A93CFL PLQP0048KB-B
PLQP0048KL-A
R7FA2L1A93CNE PWQNO0048KC-A
R7FA2L1A92DFP PLQP0100KB-B -40 to +85°C
R7FA2L1A92DFN PLQP0080KB-B
R7FA2L1A92DFM PLQP0064KB-C
PLQP0064KL-A
R7FA2L1A92DFL PLQP0048KB-B
PLQP0048KL-A
R7FA2L1A92DNE PWQNO0048KC-A
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14 Function Comparison
Table 1.13 Function comparison
R7FA2L1A | R7TFA2L1A
BxxFL 9xxFL
R7FA2L1A | R7TFA2L1A | R7FA2L1A |R7FA2L1A |R7FA2L1A |R7FA2L1A | R7FA2L1A | R7FA2L1A
Parts number BxxFP 9xxFP BxxFN 9xxFN BxxFM 9xxFM BxxNE 9xxNE
Pin count 100 80 64 48
Package LQFP LQFP LQFP LQFP LQFP LQFP LQFP/QFN | LQFP/QFN
Code flash memory 256 KB 128 KB 256 KB 128 KB 256 KB 128 KB | 256 KB 128 KB
Data flash memory 8 KB
SRAM 32 KB
Parity 16 KB
ECC 16 KB
System CPU clock 48 MHz
Sub-clock
oscillator Yes
ICU Yes
KINT 8 5
Event control | ELC Yes
DMA DTC Yes
Timers GPT32 4
GPT16 6 3
AGT 2
RTC Yes
WDT/IWDT Yes
Communicatio | SCI 5
n I[e: 2
SPI 2
CAN Yes
Analog ADC12 19 17 13 9
DAC12 1
ACMPLP 2
TSN Yes
HMI CTSU 32 30 20
Data . CRC Yes
processing DoC Yos
Security AES and TRNG
I/O ports 1/0 pins 82 66 50 34
Input pins 3 3 3 3
e, 2 . s o
N-ch open-
drain 65 51 37 23
outputs
tsc;l\érance 5 S 5 4
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1.5 Pin Functions

Table 1.14 Pin functions (1 of 3)

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).

VCC_DCDC Input Switching regulator power supply pin

VLO 1/0 Switching regulator pin

VSS_DCDC Input Switching regulator 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=0to9), 1/0 Input capture, output compare, or PWM output pins

GTIOCnB (n=0to0 9)

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
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Table 1.14 Pin functions (2 of 3)
Function Signal 110 Description
RTC RTCOUT Output Output pin for 1-Hz or 64-Hz clock
SCI SCKn(n=0103,9) 1/0 Input/output pins for the clock (clock synchronous mode)
RXDn (n=0to 3, 9) Input Input pins for received data (asynchronous mode/clock synchronous
mode)
TXDn (n=0t03,9) Output Output pins for transmitted data (asynchronous mode/clock
synchronous mode)
CTSn_RTSn (n=0to 3, 1/0 Input/output pins for controlling the start of transmission and
9) reception (asynchronous mode/clock synchronous mode), active-
low.
SCLn(n=0103,9) 1/0 Input/output pins for the IIC clock (simple [IC mode)
SDAn (n=0103,9) 1/0 Input/output pins for the IIC data (simple 1IC mode)
SCKn (n=0103,9) 110 Input/output pins for the clock (simple SPI mode)
MISOn (n=0to0 3, 9) 1/0 Input/output pins for slave transmission of data (simple SPI mode)
MOSIn(n=0t0 3, 9) 110 Input/output pins for master transmission of data (simple SPI mode)
SSn(n=0103,9) Input Chip-select input pins (simple SPI mode), active-low
|[e3 SCLn(n=0,1) 1/0 Input/output pins for the clock
SDAn (n=0, 1) 1/0 Input/output pins for data
SPI RSPCKA, RSPCKB 110 Clock input/output pin
MOSIA, MOSIB 1/0 Input or output pins for data output from the master
MISOA, MISOB 1/0 Input or output pins for data output from the slave
SSLAO, SSLBO 1/0 Input or output pin for slave selection
SSLA1 to SSLA3, SSLB1 | Output Output pins for slave selection
to SSLB3
CAN CRXO0 Input Receive data
CTX0 Output Transmit data
Analog power supply AVCCO Input Analog voltage supply pin for the ADC12, DAC12
AVSS0 Input Analog ground pin for the ADC12, DAC12
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 ANO0O0O to ANO14, ANO17 | Input Input pins for the analog signals to be processed by the A/D
to AN020 converter.
ADTRGO Input Input pin for the external trigger signals that start the A/D
conversion, active-low.
DAC12 DAO Output Output pin for the analog signals processed by the D/A converter.
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 TS35-CFC
TSCAP — Secondary power supply pin for the touch driver
KINT KRO0O to KRO7 Input Key interrupt input pins
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Table 1.14 Pin functions (3 of 3)
Function Signal 110 Description
1/O ports P000 to P008, P010 to 1/0 General-purpose input/output pins
P015
P100 to P115 1/0 General-purpose input/output pins
P200 Input General-purpose input pin
P201 to P208, P212, 1/0 General-purpose input/output pins
P213
P214, P215 Input General-purpose input pins
P300 to P307 1/0 General-purpose input/output pins
P400 to P415 1/0 General-purpose input/output pins
P500 to P505 1/0 General-purpose input/output pins
P600 to P603, P608 to 1/0 General-purpose input/output pins
P610
P708, P714 110 General-purpose input/output pins
P808, P809 1/0 General-purpose input/output pins
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1.6 Pin Assignments

Figure 1.3 to Figure 1.7 show the pin assignments from the top view.

P500
P501
P502
P503
P504
P505
vce
Vss
P015
P014
P013
P012
AVCCO
AVSS0
PO11/VREFLO
P010/VREFHO
P008
P007
P006
P005
P004
P003
P002
P001
P000

08/SWDIO

O
O
O
O
O
O
O
O
O
O

mininEninininininininEnininln]

62 vce
61 P610
60 P609
59[] P608

67 P600
66 [ P601
657 P602
647 P603
63 vss

R7FA2L1AB3CFP

0
1
2
3
4
5
6
7
8
9
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[ P300/SWCLK
[ P301

M P302

M P303

[ P809
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[ P304
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Figure 1.3

Pin assignment for LQFP 100-pin (top view)
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RA2L1 Datasheet

1. Overview
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Po15 [ 66 35 [ P808
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PO13 [ 68 33 [ P305
P012 [ 69 32 [ P306
AvCcco [ 70 31 [ P200
Avsso O 71 R7 FA2L1 ABBC FN 30 [ P201/MD
PO11/VREFLO [] 72 29 [1RES
PO10/VREFHO [ 73 28 [ P204
Po06 [ 74 27 [ P205
Po0s O 75 26 [ P206
Po04 [ 76 25 [ P207
Po03 O 77 24 [ P208
Po02 [ 78 23 [A vcc_DCDe
Poo1 O 79 2 [AVLO
Po00 O 80 O 21 [Avss_bcDC
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$5¥EE98 2 8EEEEEEE
L oW
&% &%
& a

Figure 1.4

Pin assignment for LQFP 80-pin (top view)
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p502 ] 51 30 [ P302
Po15 [ 52 20 [ P303
PO14 [ 58 28 [ P304
PO13 [ 54 27 [ P200
Po12 [ 55 26 [ P201/MD
Avceo []se 25 [ RES
wsso O R7FA2L1AB3CFM o p20e
POM/VREFLO [] 56 23 [ P205
PO10/VREFHO [ 59 2 [ P206
Po04 [ 60 21 [ P207
P003 [] 1 20 [ P208
Po02 [ 62 19 [ vCC_DCDC
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S - N N
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LR Sd
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Figure 1.5

Pin assignment for LQFP 64-pin (top view)
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RA2L1 Datasheet

1. Overview

o
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P012 [ 41 20 P201/MD
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PO10/VREFHO [ 45 16 [ P208
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Oo00000000000
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Figure 1.6

Pin assignment for LQFP 48-pin (top view)

08/SWDIO

[3

P500

P015

P014

P013

P012

AVCCO
AVSSO
PO11/VREFLO
P010/VREFHO

P002

P001

P000

P300/SWCLK
P301

| P30z

1 P200

| P201/MD
1Rres

| P20s

P207

P208

| vee_pcoe
1vo

| vss_bcoc

VSS
P213/XTAL

P212/EXTAL
vce
P409
P408
P407

P215/XCIN
P214/XCOUT

Note:

Exposed die pad is recommended to connect to VSS.

Figure 1.7

Pin assignment for QFN 48-pin (top view)
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RAZ2L1 Datasheet 1. Overview

1.7 Pin Lists

Table 1.15 Pin list (1 of 4)

Num. Timers Communication interfaces Analogs HMI
3 ¢
Lle 2 -
o g|a o 4 o =
S|lg|lzx|a |2 2| & S o =3
- o © < [C- ) o ] ~ T S
o o o a ] 3 10 = = =) £
S5 5|5(582|c| &8 |58 |5 | 2|23 |e |z | 8|83 |8 ¢
J |3 |3 |3 |aoca| = < oo [ [ 3] 7] = ) < a < () =
1 1 1 1 CACREF | P400 | AGTIO1_ | — GTIOC6A | — — SCKO_B/ | SCLO_LA | — — — — — IRQO_A
C c _A SCK1_B
2 2 2 2 — P401 | — GTETRG | GTIOC6B | — CTX0_B CTSO_RT | SDAO_A — — — — — IRQ5
AB _A S0_B/
SS0_B/
TXD1_B/
MOSI1_B/
SDA1_B
3 3 3 — — P402 [ AGTIOO_ | — — — CRX0_B | RXD1_B/ | — — — — — TS18 IRQ4
E/ MISO1_B/
AGTIO_ SCL1_B
D
4 4 4 — — P403 [ AGTIOO_ | — GTIOC3A | — — CTS1_RT | — — — — — TS17 —
F B S1.B/
AGTIO_ SS1.B
E
5 — — — — P404 | — — GTIOC3B | — — — — — — — — — —
B
6 — — — — P405 [ — — GTIOC1A | — — — — — — — — — —
B
7 5 — — — P406 | — — GTIOC1B | — — — — — — — — — —
B
8 6 — = |= P714 | — — — — — — — — — — — — —
9 7 5 3 vCL — — — — — — — — — — — — — —
10 (8 6 4 XCIN P215 | — — — — — — — — — — — — _
1 9 7 5 XCouT P214 | — — — — — — — — — — — — —
12 10 8 6 VSss — — — — — — — — — — — — — —
13 1 9 7 XTAL P213 | — GTETRG | GTIOCOA | — — TXD1_A/ | — — — — — — IRQ2_B
AD D MOSI1_A/
SDA1_A
14 12 10 |8 EXTAL P212 [ AGTEE1 | GTETRG | GTIOCOB | — — RXD1_A/ | — — — — — — IRQ3_B
B_D D MISO1_A/
SCL1_A
15 13 1 9 vcec — — — — — — — — — — — — — —
16 14 | — — — P708 | — — — — — RXD1_D/ | — SSLA3 B | — — — — —
MISO1_D
/SCL1_D
17 15 | — — — P415 [ — — GTIOCOA | — — — — SSLA2 B | — — — — —
C
18 [ — — — — P414 [ — — GTIOCOB | — — — — SSLA1 B | — — — — —
e
19 — — — — P413 | — GTOUUP | — — — CTSO_RT | — SSLAO_B | — — — — —
B S0_E/
SS0_E
20 | — — — — P412 [ — GTOULO | — — — SCKO_E | — RSPCKA | — — — — —
B B
21 16 12 | — — P411 [ AGTOA1 | GTOVUP | GTIOC9A | — — TXDO_B/ | — MOSIA B | — — — TS07 IRQ4_B
B _A MOSI0_B/
SDAO_B/
CTS3_RT
S3_A/
SS3_A
22 17 13 — — P410 | AGTOB1 GTOVLO | GTIOC9B | — — RXDO_B/ | — MISOA B | — — — TS06 IRQ5_B
N _A MISO0_B/
SCLO_B/
SCK3_A
23 18 14 10 |[— P409 | — GTOWUP | GTIOC5A | — — TXD3_A/ | — — — — — TS05 IRQ6_B
B B MOSI3_A/
SDA3_A
24 19 15 1 — P408 | — GTOWLO | GTIOC5B | — — CTS1_RT | SCLO_C | — — — — TS04 IRQ7_B
B B S1._D/
SS1_D/
RXD3_A/
MISO3_A/
SCL3_A
25 20 16 12 — P407 | AGTIOO_ | — — RTCOUT | — CTSO_RT | SDAO_B SSLB3_A | ADTRGO_ | — — — —
c S0_D/ B
SS0_D
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RAZ2L1 Datasheet 1. Overview

Table 1.15 Pin list (2 of 4)

Num. Timers Communication interfaces Analogs HMI
S| £
g ¢ A
o glsg S @ o =
S|leoe|x|a|°? .| £ o & I
- © © < L) o ] ~N T S
o o o o QX 35 3 10 b b =} E
§|6|&|&|528| o | © B S & 2 g ] T 3 2 3 2 £
J |3 |3 |3 |aoa| = < od o [ 3] 7] e 7] < a < (3} =
26 |21 17 |13 |[vss.DC |— — — — — — — — — — — — — —
DC
27 |22 |18 |14 [vLO — — — — — — — — — — — — — —
28 |23 |19 [15 [vccDC |— — — — — — — — — — — — — —
DC
29 |24 |20 |16 |— P208 | AGTOBO_ | — — — — — — — — — — — —
A
30 [25 |21 17 | — P207 | — — — — — — — — — — — — —
31 |26 |22 |18 |— P206 | — GTIUA | — — — RXDO_D/ | SDA1_A [ SSLB1_A | — — — — IRQO
MISO0_D
/SCLO_D
32 27 23 — CLKOUT_ | P205 | AGTO1 GTIV_A GTIOC4A | — — TXDO_D/ | SCL1_A SSLBO_A | — — — — IRQ1
A B MOSI0_D
/SDA0_D/
CTS9_RT
S9_A/
SS9_A
33 |28 |24 |— |CACREF |[P204 |AGTIO1_ |GTIW A [ GTIOC4B | — — SCKO_D/ | SCLO_B | RSPCKB | — — — TS00 —
A A B SCK9_A _A
4 | — [— |[— |— P203 | — — — — — CTS2_RT | — MOSIB_A | — — — — —
S2_A/
SS2_A/
TXD9_A/
MOSI9_A/
SDA9_A
35 — — — — P202 | — — — — — SCK2_A/ | — MISOB_A | — — — — —
RXD9_A/
MISO9_A/
SCL9_A
% [— |— |— |[vss — — — — — — — — — — — — — —
37 |— |[— |[— |vecc — — — — — — — — — — — — — —
38 |29 [25 |19 |RES — — — — — — — — — — — — — —
39 [30 |26 |20 [wmD P201 | — — — — — — — — — — — — —
40 |31 27 (21 | — P200 | — — — — — — — — — — — — NMI
41 |- | = [= [= P307 | — — — — — — — — — — — — —
2 |32 |[— [— |— P306 | — — — — — — — — — — — — —
43 |33 |— |[— |— P305 | — — — — — — — — — — — — —
4 |34 |28 |[— [— P304 | — — GTIOC7A | — — — — — — — — — —
_A
45 |3 |— [— [— P808 | — — — — — — — — — — — — —
46 |36 |— |[— |— P89 | — — — — — — — — — — — — —
47 |37 |29 |[— [— P303 | — — GTIOC7B | — — — — — — — — TS02- —
_A CFC
48 (38 [30 |22 |— P302 | — GTOUUP | GTIOC4A | — — TXD2_A/ | — SSLB3 B | — — — TS08- IRQ5_A
_A _A MOSI2_A/ CFC
SDA2_A
49 39 31 23 — P301 | AGTIOO_ | GTOULO | GTIOC4B | — — RXD2_A/ | — SSLB2_ B | — — — TS09- IRQ6_A
D A _A MISO2_A/ CFC
SCL2_A/
CTS9_RT
S9_D/
$S9_D
50 40 32 24 SWCLK P300 | — GTOUUP | GTIOCOA | — — — — SSLB1 B | — — — — —
_ _A
51 |41 33 |25 |swbIo P108 | — GTOULO | GTIOCOB | — — CTS9_RT | — SSLBO_B | — — — — —
Y _A S9_B/
SS9_B
52 42 34 26 CLKOUT_ | P109 | — GTOVUP | GTIOC1A | — CTX0_A SCK1_E/ | — MOSIB B | — — — TS10- —
B _A _A TXD9_B/ CFC
MOSI9_B/
SDA9_B
53 |43 |35 |27 |— P110 | — GTOVLO | GTIOC1B | — CRX0_A | CTS2_RT | — MISOB_B | — — VCcouT | TS11- IRQ3_A
_A _A S2_B/ CFC
$S2_B/
RXD9_B/
MISO9_B/
SCL9_B
54 |44 |36 |28 |— P111 [ AGTOAO | — GTIOC3A | — — SCK2_ B/ | — RSPCKB | — — — TS12- IRQ4_A
_A SCK9_B B CFC
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RAZ2L1 Datasheet 1. Overview

Table 1.15 Pin list (3 of 4)

Num. Timers Communication interfaces Analogs HMI
S| £
g ¢ A
o glsg S @ o =
S|leoe|x|a|°? .| £ o & I
- © © < L) o ] ~N T S
o o o o QX 35 3 10 b b =} E
§|6|&|&|528| o | © B S & 2 g ] T 3 2 3 2 £
J |3 |3 |3 |aoa| = < od o [ 3] 7] e 7] < a < (3} £
55 45 37 29 P112 | AGTOBO | — GTIOC3B | — — SCK1_D/ | — SSLBO_C | — — — TSCAP-C | —
_A TXD2_B/
MOSI2_B/
SDA2_B
56 |46 |38 |— |— P13 | — — GTIOC2A | — — — — — — — — TS27- —
e CFC
57 |47 |— |— |— P14 | — — GTIOC2B | — — — — — — — — TS29- —
C CFC
58 |48 |— |— |[— P115 | — — GTIOC4A | — — — — — — — — TS35- —
Y CFC
59 |— |— |— |— P608 | — — GTIOC4B | — — — — — - — — — —
C
60 [— [— |[— |[— P609 | — — GTIOC5A | — — — — — — — — — —
_C
61 |— |— |— |— P610 | — — GTIOC5B | — — — — — — — — — —
_C
62 |49 |39 [30 |vcec — — — — — — — — — — — — — —
63 [50 |40 [31 |[vss — — — — — — — — — — — — — —
64 |— |— |— |— P603 | — — GTIOC7A | — — CTS9_RT | — — — — — — —
B s9_C/
SS9_C
65 |— |— |— |— P602 | — — GTIOCTB | — — TXD9_C/ | — — — — — — —
B MOSI9_C
/SDA9_C
66 [51 [— |[— |[— P601 | — — GTIOCBA | — — RXD9_C/ | — — - — — — —
C MISO9_C
/SCL9_C
67 [52 [— |[— |[— P600 | — — GTIOCEB | — — SCK9_C | — — — — — — —
_C
68 53 41 — — P107 | — — GTIOC8A | — — — — — — — — — KRO7
_A
69 |54 |42 [— [— P106 | — — GTIOC8B | — — — — SSLA3 A | — — — — KR06
_A
70 |5 |43 |— |— P105 | — GTETRG | GTIOC1A | — — — — SSLA2_A | — — — TS34- KROS5/
AC C CFC IRQO_B
Al 56 44 32 — P104 | — GTETRG | GTIOC1B | — — RXDO_C/ | — SSLA1T A | — — — TS13- KRO04/
B B C MISO0_C CFC IRQ1_B
/SCLO_C
72 |57 |45 |33 |— P103 | — GTOWUP | GTIOC2A | — CTX0_C | CTSO_RT | — SSLAO_A | — — CMPREF | TS14- KRO03
_A _A SO_A/ 1 CFC
SS0_A
73 |58 |46 |34 |— P102 | AGTOO GTOWLO | GTIOC2B | — CRX0_C | SCKO_A/ | — RSPCKA | ADTRGO_ | — CMPINT | TS15- KR02
_A _A TXD2_D/ _A A CFC
MOSI2_D
/SDA2_D
74 |59 |47 |35 |— P101 | AGTEEO | GTETRG | GTIOC5A | — — TXDO_A/ | SDA1_B | MOSIA_A | — — CMPREF | TS16- KRO1/
B_A _A MOSI0_A/ 0 CFC IRQ1_A
SDAO_A/
CTS1_RT
S1_A/
SS1_A
75 60 48 36 — P100 | AGTIOO_ | GTETRG | GTIOC5B | — — RXDO_A/ | SCL1_B MISOA_ A | — — CMPINO TS26- KRO00/
A AA _A MISO0_A/ CFC IRQ2_A
SCLO_A/
SCK1_A
76 |61 49 |37 | — P500 | — GTIU_B | GTIOC2A | — — — — — - — — — —
B
77 |62 |50 |— |— P501 | — GTIV.B | GTIOC2B | — — TXD1_C/ | — — ANO17 — — — —
_B MOSI1_C
/SDA1_C
78 63 51 — — P502 | — GTIW_B GTIOC3B | — — RXD1_C/ | — — ANO18 — — — —
e MISO1_C
/SCL1_C
79 64 — — — P503 | — GTETRG | — — — SCK1_C — — ANO19 — — — —
AE
80 (65 [— |[— |[— P504 | — GTETRG | — — — CTS1_RT | — — ANO020 — — — —
B E S1_C/
SS1_C
81 |— |— |— |— P505 | — — — — — — — — — — — — —
82 |[— |[— |—= [vecc — — — — — — — — — — — — — —
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RA2L1 Datasheet 1. Overview

Table 1.15 Pin list (4 of 4)

Num. Timers Communication interfaces Analogs HMI
S| £
£Elg ¢ A
o glsg S @ o =
S|leoe|x|a|°? .| £ o & I
- © © < FE- ) o ~ o~ T S
o o o o QX 35 3 10 b b =} E
§|6|&|&|528| o | © Bo & 2 g 5 0 T 3 2 3 2 g
J |3 |3 |3 |aoa| = < od o x 3] 7] = 7] < a < (3} £
83 — — — Vss — — — — — — — — — — — — — —
84 66 52 38 - P015 | — - - —_ - - —_ - ANO10 —_ - TS28- IRQ7_A
CFC
85 67 53 39 — P014 | — — — — — — — — AN009 DAO — — —
86 68 54 40 — PO13 | — — — — — — — — ANO008 — — TS33- —
CFC
87 69 55 41 — P012 | — — — — — — — — AN007 — — TS32- —
CFC
88 70 56 42 AvVCCO - - - - - - - - - - - - - -
89 7 57 43 AVSSO — — — — — — — — — — — — — —
90 72 58 44 VREFLO PO11 — — — — — — — — AN006 — — TS31- —
CFC
91 73 59 45 VREFHO P010 | — - — — - — - - AN005 - - TS30- —
CFC
92 — — — — P008 | — — — — — — — — ANO014 — — — —
9B [— [— |[— |[—= P07 | — — — — — — — — ANO13 — — — —
94 |74 |— |— |[— P006 | — — — — — - — — ANO12 — — - —
95 |75 |— |— |[— P005 | — — — — — — — — ANO11 — — — —
9% |[76 [60 |[— |[— P004 | — — — — — — — — AN004 — — TS25 IRQ3
97 |77 61 — — P003 | — — — — — — — — AN003 — — TS24 —
98 |78 |62 |46 |[— P002 | — — — — — — — — ANO02 — — TS23 IRQ2
99 |79 |63 |47 |— PO01 | — - - - - - - - AN001 - - TS22 IRQ7
100 |80 |64 |48 |— P0O00 | — — — — — — — — AN00O — — TS21 IRQ6
Note:  Several pin names have the added suffix of _A, _B, _C, _D, _E and _F. The suffix can be ignored when assigning functionality.
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RA2L1 Datasheet 2. Electrical Characteristics

2. Electrical Characteristics

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

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

Note 1. The typical condition is set to VCC = 3.3 V.
Note 2. When VCC_DCDC is used. VCC = AVCCO = VCC_DCDC =2.4t05.5 V.

Figure 2.1 shows the timing conditions.

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

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 