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Notice

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
disputes 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, drawing, chart, program, algorithm, 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 otherwise misappropriate 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, copy or otherwise misappropriation of Renesas Electronics products.

. 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; and
industrial robots etc.
"High Quality": Transportation equipment (automabiles, trains, ships, etc.); traffic control (traffic lights); large-scale
communication equipment; key financial terminal systems; safety control equipment; etc.
Renesas Electronics products are neither intended nor 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 damages (space and 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 third parties arising from the use of any Renesas Electronics product for which the product is not
intended by Renesas Electronics.
When using the 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 radiation characteristics, installation, etc. Renesas Electronics disclaims any
and all liability for any malfunctions or failure or accident arising out of the use of Renesas Electronics products beyond
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. Further, Renesas Electronics products are not subject to radiation resistance design. Please
ensure to implement safety measures to guard them against the possibility of bodily injury, injury or damage caused by
fire, and social damage in the event of 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 by your own responsibility as warranty for your
products/system. Because the evaluation of microcomputer software alone is very difficult and not practical, please
evaluate 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. Please investigate applicable laws and regulations that regulate the
inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently
and use 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 not use
Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use,
stockpiling, etc., of weapons of mass destruction, such as nuclear weapons, chemical weapons, or biological weapons, or
missiles (including unmanned aerial vehicles (UAVS)) for delivering such weapons, (2) any purpose relating to the
development, design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international
peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics products or technologies
to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party
will engage in the activities described above. When exporting, selling, transferring, etc., Renesas Electronics products or
technologies, you shall comply with any applicable export control laws and regulations promulgated and administered
by the governments of the countries asserting jurisdiction over the parties or transactions.

Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or
violation of the terms and conditions described in this document, including this notice, and hold Renesas Electronics
harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third
party.

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.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its

majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.3.0-1 November 2016)




General Precautions

. Precaution against Electrostatic Discharge (ESD)

A strong electrical field, when exposed to a CMQOS 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 LSl 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 1/0 pull-up power supply while the device is powered off. The current injection that results
from input of such a signal or 1/0 pull-up power supply may cause malfunction and the abnormal current that passes
in the device at this time may cause degradation of internal elements. Follow the guideline for input signal during
power-off state as described in your product documentation.

. Handling of unused pins

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

. Clock signals

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

. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device
stays in the area between V| (Max.) and V4 (Min.) due to noise, for example, the device may malfunction. Take
care to prevent chattering noise from entering the device when the input level is fixed, and also in the transition
period when the input level passes through the area between V| (Max.) and V4 (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.




LENESAS

S3A6 Group MCUs (High Efficiency MCUs)
32-bit ARM® Cortex®-M4 Microcontroller

High efficiency 48-MHz ARM Cortex-M4 microcontroller, 256-KB code flash memory, 32-KB SRAM, Segment LCD
Controller, Capacitive Touch Sensing Unit, USB 2.0 Full-Speed, 14-Bit A/D Converter, 12-Bit D/A Converter, security and

safety features.

Features

= ARM Cortex-M4 Core with Floating Point Unit (FPU)

o ARMV7E-M architecture with DSP instruction set

e Maximum operating frequency: 48 MHz

o Support for 4-GB address space

o ARM Memory Protection Unit (MPU) with 8 regions
e Debug and Trace: ITM, DWT, FPB, TPIU, ETB

o CoreSight debug port: JTAG-DP and SW-DP

= Memory
e 256-KB code flash memory

o 8-KB data flash memory (up to 100,000 erase/write cycles)

32-KB SRAM

Flash Cache (FCACHE)
Memory Protection Units
128-bit unique 1D

m Connectivity
e USB 2.0 Full-Speed Module (USBFS)
- On-chip transceiver with voltage regulator
- Compliant with USB Battery Charging Specification 1.2
o Serial Communications Interface (SCI) x 4
-UART
- Simple 12C
- Simple SPI
Serial Peripheral Interface (SPI) x 2
12C bus interface (11C) x 2
CAN module (CAN)
Serial Sound Interface Enhanced (SSIE)

= Analog

o 14-Bit A/D Converter (ADC14)

o 12-Bit D/A Converter (DAC12)
8-Bit D/A Converter (DAC8) x2 (for ACMPLP)
Low-Power Analog Comparator (ACMPLP) x 2
Operational Amplifier (OPAMP) x 4
Temperature Sensor (TSN)

m Timers
o General PWM Timer 32-Bit (GPT32) x 2
o General PWM Timer 16-Bit (GPT16) x 6
e Asynchronous General-Purpose Timer (AGT) x 2
e Watchdog Timer (WDT)

m Safety

ECC in SRAM

SRAM parity error check

Flash area protection

ADC self-diagnosis function

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

Port Output Enable for GPT (POEG)
Independent Watchdog Timer (IWDT)
GPI0 readback level detection

Register write protection

Main oscillator stop detection

Illegal memory access

m System and Power Management

Low power modes

Realtime Clock (RTC) with calendar and Battery Backup support
Event Link Controller (ELC)

DMA Controller (DMAC) x 4

Data Transfer Controller (DTC)

Key Interrupt Function (KINT)

Power-on reset

Low voltage detection with voltage settings

m Security and Encryption

AES128/256
GHASH
True Random Number Generator (TRNG)

m Human Machine Interface (HMI)

Segment LCD Controller (SLCDC)

- Up to 38 segments x 4 commons

- Up to 34 segments x 8 commons
Capacitive Touch Sensing Unit (CTSU)

m Multiple Clock Sources

Main clock oscillator (MOSC)

(1to 20 MHz when VCC =2.4t05.5V)

(1to 8 MHz when VCC =1.8t02.4V)

(1to 4 MHz when VCC =1.6t01.8V)

Sub-clock oscillator (SOSC) (32.768 kHz)
High-speed on-chip oscillator (HOCO)

(24, 32, 48, 64 MHz when VCC =2.4t0 5.5 V)
(24, 32, 48 MHz when VCC =1.8t0 5.5 V)

(24, 32 MHz when VCC = 1.6 t0 5.5 V)
Middle-speed on-chip oscillator (MOCO) (8 MHz)
Low-speed on-chip oscillator (LOCO) (32.768 kHz)
Independent watchdog timer OCO (15 kHz)

Clock trim function for HOCO/MOCO/LOCO
Clock out support

m General Purpose 1/0 Ports

Up to 84 input/output pins

- Up to 3 CMOS input

- Up to 81 CMOS input/output
- Up to 9 input/output 5 V tolerant
- Up to 2 pins high current (20 mA)

m Operating Voltage

VCC:1.6t055V

m Operating Temperature and Packages

Ta =-40°C to +85°C

- 100-pin LGA (7mm x 7mm, 0.65mm pitch)

Ta =-40°C to +105°C

- 100-pin LQFP (14 mm x 14 mm, 0.5 mm pitch)
- 64-pin LQFP (10 mm x 10 mm, 0.5 mm pitch)
- 64-pin QFN (8 mm x 8 mm, 0.4 mm pitch)

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

- 48-pin QFN (7mm x 7mm, 0.5mm pitch)

- 40-pin QFN (6mm x 6mm, 0.5mm pitch)

RO1DS0308EU0100 Rev.1.00
Apr 4, 2017
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S3A6 Group MCUs 1. Overview

1. Overview

The S3A6 Group MCUs integrate multiple series of software- and pin-compatible ARM®-based 32-bit MCUSs that share
a common set of Renesas peripherals to facilitate design scalability and efficient platform-based product development.

The MCU provides an optimal combination of low-power, high-performance ARM Cortex®-M4 core running up to
48 MHz with the following features:

e 256-KB code flash memory

e 32-KB SRAM

e Segment LCD Controller (SLCDC)

e Capacitive Touch Sensing Unit (CTSU)
e USB 2.0 Full-Speed Module (USBFS)
e 14-bit A/D Converter (ADC14)

e 12-bit D/A Converter (DAC12)

e Security features.

1.1 Function Outline

Table 1.1 ARM core

Feature Functional description

ARM Cortex-M4 e Maximum operating frequency: up to 48 MHz
e ARM Cortex-M4:
- Revision: rOp1-01rel0
- ARMV7E-M architecture profile
- Single precision floating-point unit compliant with the ANSI/IEEE Std 754-2008
o ARM Memory Protection Unit (MPU):
- ARMv7 Protected Memory System Architecture
- 8 protect regions
e SysTick timer:
- Driven by LOCO clock

Table 1.2 Memory

Feature Functional description

Code flash memory Maximum 256 KB code flash memory. See section 44, Flash Memory in User’s Manual.

Data flash memory 8 KB data flash memory. See section 44, Flash Memory in User’s Manual.

Option-setting memory The option-setting memory determines the state of the MCU after a reset.
See section 6, Option-Setting Memory in User’'s Manual.

SRAM On-chip high-speed SRAM with either parity bit or Error Correction Code (ECC). An area in
SRAMO provides error correction capability using ECC. See section 43, SRAM in User’s
Manual.

R01DS0308EU0100 Rev.1.00 -IENESAS Page 5 of 129
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S3A6 Group MCUs

1. Overview

Table 1.3 System (1 of 2)

Feature

Functional description

Operating mode

Two operating modes:
- Single-chip mode
- SCI/USB boot mode.
See section 3, Operating Modes in User’s Manual.

Reset

14 types of resets:

e RES pin reset

e Power-on reset

o VBATT selected voltage power on reset
¢ Independent watchdog timer reset

e Watchdog timer reset

* Voltage monitor O reset

* Voltage monitor 1 reset

* Voltage monitor 2 reset

o SRAM parity error reset

o SRAM ECC error reset

e Bus master MPU error reset

e Bus slave MPU error reset

e Stack pointer error reset

« Software reset.

See section 5, Resets in User’'s Manual.

Low Voltage Detection (LVD)

The Low Voltage Detection (LVD) monitors the voltage level input to the VCC pin, and the
detection level can be selected using a software program. See section 7, Low Voltage
Detection (LVD) in User’'s Manual.

Clock

e Main clock oscillator (MOSC)

e Sub-clock oscillator (SOSC)

e High-speed on-chip oscillator (HOCO)

o Middle-speed on-chip oscillator (MOCO)

e Low-speed on-chip oscillator (LOCO)

e PLL frequency synthesizer

* Independent watchdog timer on-chip oscillator

e Clock out support.

See section 8, Clock Generation Circuit in User’s Manual.

Clock Frequency Accuracy
Measurement Circuit (CAC)

The Clock Frequency Accuracy Measurement Circuit (CAC) is used to check the system clock
frequency with a reference clock signal by counting the number of pulses of the system clock
to be measured. The reference clock can be provided externally through a CACREF pin or
internally from various on-chip oscillators.

Event signals can be generated when the clock does not match or measurement ends.

This feature is particularly useful in implementing a fail-safe mechanism for home and
industrial automation applications.

See section 9, Clock Frequency Accuracy Measurement Circuit (CAC) in User’s Manual.

Interrupt Controller Unit (ICU)

The Interrupt Controller Unit (ICU) controls which event signals are linked to the NVIC/DTC
module and DMAC module. The ICU also controls NMI interrupts. See section 13, Interrupt
Controller Unit (ICU) in User's Manual.

Key Interrupt Function (KINT)

A key interrupt can be generated by setting the Key Return Mode register (KRM) and inputting
a rising or falling edge to the key interrupt input pins. See section 20, Key Interrupt Function
(KINT) in User's Manual.

Low Power Mode

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. See section 10, Low Power Modes in User's Manual.

Battery Backup Function

A battery backup function is provided for partial powering by a battery. The battery powered
area includes RTC, SOSC, LOCO, Wakeup Control, Backup Memory, VBATT_R Low Voltage
Detection, and switch between VCC and VBATT.

During normal operation, the battery powered area is powered by the main power supply, the
VCC pin. When a VCC voltage drop is detected, the power source is switched to the dedicated
battery backup power pin, the VBATT pin.

When the voltage rises again, the power source is switched from the VBATT pin to the VCC
pin. See section 11, Battery Backup Function in User's Manual.

Register Write Protection

The register write protection function protects important registers from being overwritten due to
software errors. See section 12, Register Write Protection in User's Manual.

RO1DS0308EU0100 Rev.1.00
Apr 4, 2017
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S3A6 Group MCUs 1. Overview

Table 1.3 System (2 of 2)

Feature Functional description

Memory Protection Unit (MPU) Four MPUs and a CPU stack pointer monitor function are provided. See section 15, Memory
Protection Unit (MPU) in User's Manual.

Watchdog Timer (WDT) The Watchdog Timer (WDT) is a 14-bit down-counter. It 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, a non-maskable interrupt or interrupt can be generated by an underflow. A
refresh-permitted period can be set to refresh the counter and used as the condition to detect
when the system runs out of control. See section 25, Watchdog Timer (WDT) in

User's Manual.

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/interrupt for a timer underflow. 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 on a reset, underflow, or refresh error, or by a refresh of
the count value in the registers. See section 26, Independent Watchdog Timer (IWDT) in
User's Manual.

Table 1.4 Event link

Feature Functional description

Event Link Controller (ELC) The Event Link Controller (ELC) uses the interrupt requests generated by various peripheral
modules as event signals to connect them to different modules, enabling direct interaction
between the modules without CPU intervention. See section 18, Event Link Controller (ELC) in
User's Manual.

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. See section 17, Data Transfer Controller (DTC) in User's Manual.

DMA Controller (DMAC) A 4-channel DMA Controller (DMAC) module is provided for transferring data without the CPU.
When a DMA transfer request is generated, the DMAC transfers data stored at the transfer
source address to the transfer destination address. See section 16, DMA Controller (DMAC) in
User's Manual.

RO1DS0308EU0100 Rev.1.00 RENESAS Page 7 of 129
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S3A6 Group MCUs

1. Overview

Table 1.6 Timers

Feature

Functional description

General PWM Timer (GPT)

The General PWM Timer (GPT) is a 32-bit timer with 2 channels and a 16-bit timer with 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. See section 22,
General PWM Timer (GPT) in User's Manual.

Port Output Enable for GPT (POEG)

Use the Port Output Enable for GPT (POEG) function to place the General PWM Timer (GPT)
output pins in the output disable state. See section 21, Port Output Enable for GPT (POEG) in
User's Manual.

Asynchronous General Purpose
Timer (AGT)

The 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 of external events.

This 16-bit timer consists of a reload register and a down-counter. The reload register and the
down-counter are allocated to the same address, and they can be accessed with the AGT
register. See section 23, Asynchronous General Purpose Timer (AGT) in User's Manual.

Realtime Clock (RTC)

The Realtime Clock (RTC) has two counting modes, calendar count mode and binary count
mode, that are controlled by the 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.
See section 24, Realtime Clock (RTC) in User's Manual.

Table 1.7 Communication interfaces (1 of 2)

Feature

Functional description

Serial Communications Interface
(SCI)

The Serial Communications Interface (SCI) is configurable to five asynchronous and

synchronous serial interfaces:

* Asynchronous interfaces (UART and asynchronous communications interface adapter
(ACIA))

o 8-bit clock synchronous interface

e Simple IIC (master-only)

e Simple SPI

e Smart card interface.

The smart card interface complies with the ISO/IEC 7816-3 standard for electronic signals and

transmission protocol.

SCI0 and SCI1 have 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.

See section 28, Serial Communications Interface (SCI) in User's Manual.

12C Bus Interface (IIC)

The 3-channel IIC module conforms with and provides a subset of the NXP 12C bus (Inter-
Integrated Circuit bus) interface functions. See section 29, 12C Bus Interface (IIC) in User's
Manual.

Serial Peripheral Interface (SPI)

Two independent Serial Peripheral Interface (SPI) channels are capable of high-speed, full-
duplex synchronous serial communications with multiple processors and peripheral devices.
See section 31, Serial Peripheral Interface (SPI) in User's Manual.

Serial Sound Interface Enhanced
(SSIE)

The Serial Sound Interface Enhanced (SSIE) peripheral provides functionality to interface with
digital audio devices for transmitting PCM audio data over a serial bus with this MCU. The
SSIE supports an audio clock frequency of up to 50 MHz, and can be operated as a slave or
master receiver, transmitter, or transceiver to suit various applications. The SSIE includes 8-
stage FIFO buffers in the receiver and transmitter, and supports interrupts and DMA-driven
data reception and transmission. See section 33, Serial Sound Interface Enhanced (SSIE) in
User's Manual.

Controller Area Network (CAN)
Module

The Controller Area Network (CAN) module provides functionality to receive and transmit data
using a message-based protocol between multiple slaves and masters in electromagnetically
noisy applications.

The CAN 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. See section 30, Quad Serial Peripheral Interface (QSPI) in User's Manual.

RO1DS0308EU0100 Rev.1.00
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S3A6 Group MCUs

1. Overview

Table 1.7 Communication interfaces (2 of 2)

Feature

Functional description

USB 2.0 Full-Speed Module (USBFS)

The full-speed USB controller can operate as a host controller or device controller. The module
supports full-speed and low-speed (host controller only) transfer as defined in the

Universal Serial Bus Specification 2.0. The module has an internal USB transceiver and
supports all of the transfer types defined in the Universal Serial Bus Specification 2.0.

The USB has buffer memory for data transfer, providing a maximum of 10 pipes. PIPE1 to
PIPE9 can be assigned any endpoint number based on the peripheral devices used for
communication or based on the user system.

The MCU supports version 1.2 of the battery charging specification. Because the MCU can be
powered at 5 V, the USB LDO regulator provides the internal USB transceiver power supply
3.3 V. See section 27, USB 2.0 Full-Speed Module (USBFS) in User's Manual.

Table 1.8 Analog

Feature

Functional description

14-bit A/D Converter (ADC14)

A 14-bit successive approximation A/D Converter is provided. Up to 25 analog input channels
are selectable. Temperature sensor output and internal reference voltage are selectable for
conversion. The A/D conversion accuracy is selectable from 12-bit and 14-bit conversion
making it possible to optimize the tradeoff between speed and resolution in generating a digital
value. See section 35, 14-Bit A/D Converter (ADC14) in User's Manual.

12-bit D/A Converter (DAC12)

The DAC12 converts data and includes an output amplifier. See section 36, 12-Bit D/A
Converter (DAC12) in User's Manual.

8-bit D/A Converter (DAC8)
(for ACMPLP)

This MCU includes a 8-bit D/A converter without an output amplifier (DAC8). The DACS8 is
used only the reference voltage for ACMPLP. See section 40, 8-Bit D/A Converter (DAC8) in
User's Manual.

Temperature Sensor (TSN)

The on-chip temperature sensor can be used to determine and monitor 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 linear.
The output voltage is provided to the ADC for conversion and can be further used by the end
application. See section 37, Temperature Sensor (TSN) in User's Manual.

Low-Power Analog Comparator
(ACMPLP)

Analog comparators can be used to compare a reference input voltage and analog input
voltage. The comparison result can be read by software and also be output externally. The
reference input voltage can be selected from an input to the CMPREFi(i = 0,1) pin, internal 8-
bit D/A converter output, or 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. See
section 39, Low Power Analog Comparator (ACMPLP) in User's Manual.

Operational Amplifier (OPAMP)

Operational amplifiers can be used to amplify small analog input voltages and output the
amplified voltages. A total of four differential operational amplifier units with two input pins and
one output pin are provided. See section 38, Operational Amplifier (OPAMP) in User's Manual.

Table 1.9 Human machine interfaces

Feature

Functional description

Segment LCD Controller (SLCDC)

The SLCDC provides the following functions:

* Waveform A or B selectable

e The LCD driver voltage generator can switch between internal voltage boosting method,
capacitor split method, and external resistance division method

« Automatic output of segment and common signals based on automatic display data register
read

* The reference voltage generated when operating the voltage boost circuit can be selected in
16 steps (contrast adjustment)

e The LCD can be made to blink.

See section 45, Segment LCD Controller (SLCDC) in User's Manual.

Capacitive Touch Sensing Unit
(CTSU)

The Capacitive Touch Sensing Unit (CTSU) measures the electrostatic capacitance of the
touch sensor. Changes in the electrostatic capacitance are determined by software, which
enables the CTSU to detect whether a finger is in contact with the touch sensor. The electrode
surface of the touch sensor is usually enclosed with an electrical conductor so that a finger
does not come into direct contact with the electrode. See section 41, Capacitive Touch
Sensing Unit (CTSU) in User's Manual.

RO1DS0308EU0100 Rev.1.00
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S3A6 Group MCUs

1. Overview

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
monitoring 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. See section 32,
Cyclic Redundancy Check (CRC) Calculator in User's Manual.

Data Operation Circuit (DOC)

The Data Operation Circuit (DOC) compares, adds, and subtracts 16-bit data. See section 42,
Data Operation Circuit (DOC) in User's Manual.

Table 1.11 Security

Feature

Functional description

Secure Crypto Engine 5 (SCES5)

e Security algorithm:
- Symmetric algorithm: AES

o Other support features:
- TRNG (True Random Number Generator)
- Hash-value generation: GHASH

RO1DS0308EU0100 Rev.1.00
Apr 4, 2017
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S3A6 Group MCUs

1. Overview

1.2 Block Diagram
Figure 1.1 shows the block diagram of the MCU superset. Individual devices within the group might have a subset of the
features.
Memories Bus ARM Cortex-M4 System
256 KB Code Flash | DSP | | FPU | | POR/LVD | Clocks
MOSC/SOSC
8 KB Data Flash
| MPU | | Reset |
(H/MIL) OCO
32 KB SRAM
| NVIC | | Mode Control PLL
| System Timer | Power Control | CAC |
DMA
DTC | Test and DBG I/F | | ICU | Battery Backup
| DMAC x 4 | | MPU | | KINT | Register Write
Protection
Timers Communication Interfaces Human Machine Interfaces
GPT32 x 2 | SCix4 | | CAN x 1 | CTsU | | sLcoc |
GPT16 x 6
e x 2 with Battery
AGT x 2 Charging
version1.2
- SPI x 2
Realtime Clock
WDT/IWDT SSIE x 1
Event Link Data Processing Analogs
ELC CRC | ADC14 | | TSN | | OPAMP x 4 |
Security DOC | DAC12 | | DAC8 | | ACMPLP x 2 |
SCE5
Figure 1.1 Block diagram
R0O1DS0308EU0100 Rev.1.00 I!ENESAS Page 11 of 129
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S3A6 Group MCUs

1. Overview

1.3 Part Numbering

Figure 1.2 shows how to read the product part number, memory capacity, and package type. Table 1.12 shows a list of

products.

6783A01CFP#AAQ

—I_— Production identification code

Packing, Terminal material (Pb-free)

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

Package type

FP: LQFP 100 pins
FM: LQFP 64 pins
FL: LQFP 48 pins
LJ: LGA 100 pins
NB: QFN 64 pins
NE: QFN 48 pins
NF: QFN 40 pins

Quality ID
Software 1D

Operating temperature
2:-40 Cto85C
3:-40 Cto 105 C

Code flash memory size
8: 256 KB

Feature set
7: Superset

Group name
6: S3A6

Core
A: ARM® Cortex®-M4

Series name
3: High efficiency

Renesas Synergy™ family
Flash memory
Renesas microcontroller

Renesas

Figure 1.2

Table 1.12

Part numbering scheme

Product list

Product part number

Orderable part number

Package code

Code flash

Data flash | SRAM

Operating
Temperature

R7FS3A6783A01CFP

R7FS3A6783A01CFP#AAQ

PLQP0100KB-B

256 KB

R7FS3A6782A01CLJ

R7FS3A6782A01CLJ#ACO

PTLGO0100JA-A

R7FS3A6783A01CFM

R7FS3A6783A01CFM#AAO

PLQP0064KB-C

R7FS3A6783A01CNB

R7FS3A6783A01CNB#ACO

PWQNOOG4LA-A

R7FS3A6783A01CFL

R7FS3A6783A01CFL#AAQ

PLQP0048KB-B

R7FS3A6783A01CNE

R7FS3A6783A01CNE#ACO

PWQNO0048KB-A

R7FS3A6783A01CNF

R7FS3A6783A01CNF#ACO

PWQNO0040KC-A

8 KB 32 KB

-40 to +105°C

-40 to +85°C

-40 to +105°C
-40 to +105°C
-40 to +105°C
-40 to +105°C
-40 to +105°C

R01DS0308EU0100 Rev.1.00
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S3A6 Group MCUs

1. Overview

1.4 Function Comparison

Table 1.13 Function comparison
R7FS3A6783A01CFM/ R7FS3A6783A01CFL/
Parts number R7FS3A6783A01CFP R7FS3A6782A01CLJ R7FS3A6783A01CNB R7FS3A6783A01CNE R7FS3A6783A01CNF
Pin count 100 100 64 48 40
Package LQFP LGA LQFP/QFN LQFP/QFN QFN
Code flash memory 256 KB
Data flash memory 8 KB
SRAM 32KB
Parity 16 KB
ECC 16 KB
System CPU clock 48 MHz
Backup 512 bytes
registers
ICU Yes
KINT 8 5 3
Event control ELC Yes
DMA DTC Yes
DMAC 4
BUS External bus No
Timers GPT32 2
GPT16 4 2
AGT 2 No
RTC Yes
WDT/IWDT Yes
Communication | SCI 4
Ic 2
SPI 1
SSIE No
QsPI No
SDHI No
CAN 1
USBFS Yes
Analog ADC14 18 14 1
DAC12 1
DAC8 2
ACMPLP 1
TSN Yes
HMI SLCDC 4 com x 34 seg 4 com x 17 seg No
and 4 com/seg and 4 com/seg
CTSU 24 15 10
Data ) CRC Yes
processing DOC Yes
Security SCE5
R0O1DS0308EU0100 Rev.1.00 RENESAS Page 13 of 129
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S3A6 Group MCUs 1. Overview

1.5 Pin Functions

Table 1.14 Pin functions (1 of 4)
Function Signal 110 Description
Power supply VCC Input Power supply pin. Connect it to the system power supply. Connect this pin
to VSS by a 0.1-pF capacitor. The capacitor should be placed close to the
pin.
VCL 1/0 Connect this pin to the VSS pin by the smoothing capacitor used to stabilize
the internal power supply. Place the capacitor close to the pin.
VSS Input Ground pin. Connect it to the system power supply (0 V).
VBATT Input Backup power pin
Clock XTAL Output Pins for a crystal resonator. An external clock signal can be input through
EXTAL Input the EXTAL pin
XCIN Input Input/output pins for the sub-clock oscillator. Connect a crystal resonator
XCOUT Output between XCOUT and XCIN.
CLKOUT Output Clock output pin
Operating mode MD Input Pins for setting the operating mode. The signal levels on these pins must
control not be changed during operation mode transition at the time of 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
Interrupt NMI Input Non-maskable interrupt request pin
IRQO to IRQ12, Input Maskable interrupt request pins
IRQ14, IRQ15
KINT KRO0O to KRO7 Input A key interrupt can be generated by inputting a falling edge to the key
interrupt input pins
On-chip debug TMS 110 On-chip emulator or boundary scan pins
TDI Input
TCK Input
TDO Output
SWDIO /0 Serial wire debug data input/output pin
SWCLK Input Serial wire clock pin
SWO Output Serial wire trace output pin
Battery Backup VBATWIOO to 1/0 Output wakeup signal for the VBATT wakeup control function.
VBATWIO2 External event input for the VBATT wakeup control function.
GPT GTETRGA, Input External trigger input pin
GTETRGB
GTIOCOA to 1/0 Input capture, output capture, or PWM output pin
GTIOCT7A,
GTIOCOB to
GTIOC7B
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)

RO1DS0308EU0100 Rev.1.00
Apr 4, 2017
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1. Overview

Table 1.14 Pin functions (2 of 4)

Function Signal 110 Description
AGT AGTEEO, AGTEE1 Input External event input enable
AGTIOO0, AGTIO1 1/0 External event input and pulse output
AGTOO0, AGTO1 Output Pulse output
AGTOAO, AGTOA1 Output Output compare match A output
AGTOBO, AGTOB1 Output Output compare match B output
RTC RTCOUT Output Output pin for 1-Hz/64-Hz clock
RTCICO to RTCIC2 Input Time capture event input pins
SClI SCKO to SCK2, 110 Input/output pins for the clock (clock synchronous mode)
SCK9
RXDO0 to RXD2, I