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Introduction
The SAM E54 microcontroler is a 32-bit Arm® Cortex®-M4F based Flash microcontroller that provides features
to reduce power consumption through different sleep modes, such as Idle, Standby, Hibernate, and Off.
Additionally, the SAM E54 provides an advanced Low-Power Operation mode known as SleepWalking.
SleepWalking enables the SAM E54 microcontrollers to wake up peripherals temporarily and asynchronously
without waking up the CPU.

SleepWalking is based on event propagation managed by the Event System. It enable peripherals to work
together without CPU intervention to solve complex tasks using minimal gates and the lowest possible power
consumption.

To illustrate the benefits of SleepWalking using the Event System, a demonstrative application is provided along
with this document. This application uses an ADC with a Window Monitoring feature in Standby mode for the
following use cases:

• Standby mode with Interrupts (IRQ)
• Standby mode with Event System (SleepWalking)

This document also provides comparison on power consumption between these two use cases.

This demo application is developed using the MPLAB® X IDE on the MPLAB Harmony v3 Software Framework.

 SleepWalking with Event System Using the SAM E54
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1. SAM E54 Low-Power Features Overview
1.1 Event System (EVSYS)

The EVSYS is part of the SAM E54 architecture, which allows autonomous, low-latency, and
configurable communication between peripherals. Several peripherals can be configured to
generate and respond to signals known as events. The exact condition to generate an event or
the action taken upon receiving an event is specific to each peripheral.

Peripherals that respond to events are called event users, and peripherals that generate events are
called event generators. A peripheral can receive events from multiple generators, and generate
events for multiple users. Communication is made without CPU intervention and without consuming
system bus or RAM. This reduces the load of the CPU and other system resources, compared to a
traditional interrupt-based system.

The following figures compare an application without an Event System to an application with an
Event System. In both applications, Timer Counter 0 triggers the ADC conversion after a periodic
interval of ‘x’ milliseconds and Timer Counter 1 triggers the DAC after ‘x’ milliseconds, and AC
triggers the PWM.

Application without EVSYS shows that for a typical application the CPU is quickly overloaded, which
increases power consumption. Whereas in Application with EVSYS, the Event System allows all the
peripherals to interact without requiring CPU intervention, until a relevant event occurs.

Figure 1-1. Application without EVSYS
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Figure 1-2. Application with EVSYS
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1.2 SleepWalking
SleepWalking is the capability of a device to temporarily and asynchronously wake up clocks for a
peripheral to perform a task without waking up the CPU from Standby mode. SleepWalking allows
the CPU to sleep until a relevant interrupt occurs. To perform SleepWalking, the Event System
is required to interconnect peripherals. The Event System is used to connect an event generator
peripheral to an event user peripheral. When CPU is in Standby mode, the event user peripheral can
request its clock using an on-demand feature. Upon receiving an event generator peripheral trigger,
it will perform its task autonomously as shown in the following figure:

Figure 1-3. SleepWalking Principle
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In the figure above, the peripheral requests its clock and runs without waking up the system clock.
Once the peripheral is met with a valid condition during its second clock request, a wake-up request
is sent to the CPU, which wakes up the CPU from Standby Sleep mode, and activates all clocks of the
device (system and peripheral clocks).

SleepWalking is accomplished by the peripheral using the Event System to interconnect the
peripherals in Standby mode without CPU intervention. The CPU will not wake up and the SRAM
retention will still active until the appropriate condition or interrupt occurs.

1.3 Power Manager (PM)
The PM controls the sleep modes of the device and the power domain gating of the device.

Figure 1-4. Power Manager Block Diagram
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PM controls the following:

• Sleep modes: Idle, Standby, Hibernate, Backup and Off
• SleepWalking available in Standby mode
• I/O lines retention in Backup mode
• SRAM and Backup RAM Retention
• Fast Wake-Up for NVM and Main Regulator
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2. Low-Power Application Overview
This application is accompanied by a Low-Power Application example. The goal of this application
is to compare two different low-power implementations in terms of power consumption to
demonstrate the benefits of the SleepWalking feature. Alternatively the following modes run in the
application:

• Standby mode with Interrupts (STDBY_IRQ_MODE)

• Standby mode with Event System also known as SleepWalking (STDBY_EVSYS_MODE)

• Active mode (ACTIVE_MODE)

On power up, the application is in STDBY_IRQ_MODE. It is possible to switch from STDBY_IRQ_MODE
to STDBY_EVSYS_MODE by pressing the switch button (SW0) embedded on the SAM E54 Xplained
Pro board. The application wakes up from Sleep mode and enters into ACTIVE_MODE when the
embedded light sensor on the I/O1 Xplained Pro Extension kit is covered.

To implement the above functionality, the application uses the ADC peripheral in Window
Monitoring mode.

The following flowcharts illustrate the additional information on the application and its different
modes:
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Figure 2-1. Application Flowchart
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2.1 Active Mode
The application enters Active mode when an ADC Window Monitoring interrupt occurs. The
application will be in the Active mode until the user presses the SW0 button to go into any one
of the two sleep modes:
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Figure 2-2. Active Mode Flowchart
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Note: The RTC and ADC peripherals are separately initialized in IRQ mode. The default initialization
is using the RTC and ADC to generate events in STDBY_MODE_EVSYS. The customized initialization is
used in STDBY_MODE_IRQ.

2.2 STDBY_IRQ Mode
After reset, the application enters STDBY_IRQ mode. In this mode, the CPU is woken up every
10 milliseconds using an RTC interrupt, to start the ADC conversion. The converted value is then
compared with the ADC window condition. If the converted value matches the window condition, an
ADC window match interrupt occurs, and the CPU enters into Active mode, printing a message on
the serial terminal. If the converted ADC value does not match the ADC window condition, the CPU
goes back to Sleep mode until the next RTC interrupt occurs. While the CPU is in Sleep mode, it is
possible to switch to the other Sleep mode (STDBY_MODE_EVSYS) by pressing the SW0 button.
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Figure 2-3. Standby Mode with IRQ Flowchart
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2.3 STDBY_EVSYS Mode
In this mode, Standby is used with the Event System to achieve SleepWalking. An RTC event occurs
every 10 milliseconds that is transmitted from the RTC to the ADC through the Event System
to launch an ADC conversion. With this method the CPU remains asleep, until an ADC Window
Monitoring Interrupt or an External Interrupt by pressing the SW0 button is detected. In the first
case, the CPU wakes up and enters into Active mode. The CPU enters STDBY_IRQ_MODE when the
SW0 button is pressed.
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Figure 2-4. Standby Mode with Event System (SleepWalking) Flowchart
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3. Software and Hardware Requirements
The Low-Power Application demonstration requires the following software and hardware:

Software Requirements:

• MPLAB X IDE v6.20
• MPLAB XC32 Compiler v4.40
• MPLAB Code Configurator

– csp v3.18.5
– dev_packs v3.18.1
– MCC Plugin v5.5.1

• Standalone Data Visualizer
• Tera Term or any other serial terminal

Hardware Requirements:

• 1 x Microchip SAM E54 Xplained Pro Evaluation kit (board rev. 5)
• 1 x I/O1 Xplained Pro Evaluation Kit (Board rev. 5)
• 1 x Micro USB cable (type-A or Micro-B)

3.1 Hardware Requirements

3.1.1 SAM E54 Xplained Pro Evaluation Kit
The Microchip SAM E54 Xplained Pro Evaluation Kit is a hardware platform used to evaluate
the ATSAME54P20A microcontroller. Supported by the MPLAB X IDE platform, the evaluation kit
provides an easy access to the features of the ATSAME54P20A and this document describes how to
integrate the device in a custom design.

The Xplained Pro MCU series evaluation kits include an on-board embedded debugger, which
overcomes the need of external tools to program or debug the on-board microcontroller. The
Xplained Pro Extension Kits offer additional peripherals to extend the features of the board and
ease the development of custom designs. The following figure illustrates the features of the SAM
E54 Xplained Pro board.

Note: In this application, the power numbers are obtained using the SAM E54 Xplained Pro
Evaluation Kit revision 5 board. This is attributed to the new application, where only first 32 KB
of system RAM is retained in Standby Sleep mode, and backup RAM retention has been disabled in
the MPLAB X IDE Backup Sleep Configuration.
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Figure 3-1. SAM E54 Xplained Pro Evaluation Kit
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3.1.2 I/O1 Xplained Pro Extension Kit
The Microchip I/O1 Xplained Pro Extension Kit is a generic extension kit for the Xplained Pro
platform. It connects to any Xplained Pro standard extension header on any Xplained Pro MCU
board.

The extension kit uses the following functions on the standard Xplained Pro extension header to
enhance the features of the Xplained Pro MCU boards:

• SPI
– MicroSD card connector
– 2 GB microSD card included

• PWM
– LED control
– PWM > Low pass filter > ADC

• ADC
– PWM > Low pass filter > ADC
– Light sensor

• UART
– Loopback interface through pin header

• TWI
– AT30TSE758 temperature sensor with EEPROM
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Figure 3-2. I/O1 Xplained Pro Extension Kit
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3.2 Software Requirements

3.2.1 MPLAB X Integrated Development Environment

Figure 3-3. MPLAB X IDE

MPLAB® X Integrated Development Environment (IDE) is an expandable, highly configurable
software program that incorporates powerful tools to help you discover, configure, develop, debug
and qualify embedded designs for most of the Microchip’s microcontrollers and digital signals
controllers. MPLAB X IDE works seamlessly with the MPLAB development ecosystem of software and
tools. Users can download MPLAB X IDE from the Microchip’s web site: www.microchip.com/en-us/
tools-resources/develop/mplab-x-ide.

https://www.microchip.com/en-us/tools-resources/develop/mplab-x-ide
https://www.microchip.com/en-us/tools-resources/develop/mplab-x-ide
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3.2.2 MPLAB Harmony

Figure 3-4. MPLAB Harmony

MPLAB® Harmony v3 is a fully integrated embedded software development framework that
provides flexible and interoperable software modules that allow for dedicated resources to create
applications for 32-bit PIC® and SAM devices, rather than dealing with device details, complex
protocols and library integration challenges. It works seamlessly with MPLAB X IDE to enable a
smooth transition and maximum code reuse between PIC32 MCUs, SAM MCUs, and MPUs.

It includes the MPLAB Code Configurator (MCC), an easy-to-use development tool with a Graphical
User Interface (GUI) that simplifies device setup, library selection, configuration and application
development. Refer to the following website for additional information on MPLAB Harmony:
www.microchip.com/en-us/tools-resources/configure/mplab-harmony.

3.2.3 Data Visualizer

Figure 3-5. Data Visualizer

The Data Visualizer is a program to process and visualize data. The Data Visualizer can receive data
from various sources, such as the Embedded Debugger Data Gateway Interface (EDBG DGI) and
COM ports. It is possible to track an application in run-time using a terminal graph or oscilloscope. It
analyzes the power consumption of an application through correlation of code execution and power
consumption, when used together with a supported probe or board. For additional information on
Data Visualizer, refer to the Microchip web site: www.microchip.com/en-us/tools-resources/debug/
atmel-data-visualizer.

https://www.microchip.com/en-us/tools-resources/configure/mplab-harmony
https://www.microchip.com/en-us/tools-resources/debug/atmel-data-visualizer
https://www.microchip.com/en-us/tools-resources/debug/atmel-data-visualizer
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3.3 Example Configuration

3.3.1 Hardware Setup

Figure 3-6. SAM E54 Xplained Pro Hardware Setup

3.3.2 Software Setup
The following figure illustrates the peripherals used for this demonstration application:
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Figure 3-7. Project Graph and Project Resources

• The following peripherals are listed under Project Resources:
– ADC0: Configured to start conversion upon an RTC interrupt or event depending on which

mode the application is in. As both sleep modes are running simultaneously on the device,
the ADC0 is configured for the Event System during initialization, but is reconfigured on-the-
fly for the IRQ. The Window Monitoring feature is also enabled to generate an interrupt when
the converted value is greater than a Window Low Threshold value.

– EIC: Configured to generate an interrupt when the user button is pressed.
– RTC: Generates an event or an interrupt every 10 milliseconds depending on which mode the

application is in. Since both sleep modes are running simultaneously on the device, the RTC
is configured for the Event System during initialization but is reconfigured on-the-fly for the
IRQ.

– SERCOM2: Configured to display application output information on a serial terminal.

3.3.2.1 Pin Configuration
In the MCC user interface, follow these steps to access the Pin Configuration window:

1. Click on the Project Graph tab.
2. From the Plugins drop-down item list, select Pin Configuration.
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Figure 3-8. Pin Configuration

The pins are configured as follows:

• The PC18 pin is assigned to the user LED as an output high.
• The PC21 pin is set to output low to reset the on-board Ethernet PHY KSZ8091 for power

consumption considerations.

• The PB24 pin is assigned to the SERCOM2 input for data reception from the terminal.
• The PB25 pin is assigned to the SERCOM2 output for data transmission to the terminal.
• The PB31 pin is assigned to the user button.
• The PB00 pin is assigned to the ADC0 Channel 12 input for data conversion.

Note: For additional information, refer to the SAM E54 Xplained Pro User’s Guide (DS70005321).

3.3.2.2 ADC0 Configuration
ADC0 is configured to convert incoming values from the embedded light sensor of the I/O1 Xplained
Pro.

Follow these steps to perform the ADC0 configuration:

1. In the Project Graph view, in the left pane, click ADC0 Peripheral Library ADC.
2. In the right pane, the Configuration Options property page will display the ADC0 configuration.

https://ww1.microchip.com/downloads/aemDocuments/documents/OTH/ProductDocuments/UserGuides/70005321A.pdf
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Figure 3-9. ADC0 Configuration

To have both modes running simultaneously on the same application, ADC0 is initialized by
modifying its registers on-the-fly at each mode start. The ADC Start Conversion in the Event Input
is then disabled while running in Standby mode with IRQ, and is enabled when running in Standby
mode with the Event System.

3.3.2.3 RTC Configuration
The Real Time Controller (RTC) is configured to generate an event every 10 milliseconds. The
following figure shows the peripheral configuration through the Configuration Options view.

Follow these steps to perform the RTC Configuration:

1. In the Project Graph view, in the left pane, click RTC Peripheral Library TMR.
2. In the right pane, the Configuration Options property page will display the RTC configuration.



 AN3342
Software and Hardware Requirements

 Application Note
© 2024 Microchip Technology Inc. and its subsidiaries

DS00003342B - 19

Figure 3-10. RTC Configuration

To have both sleep modes running on the same application, the RTC is initialized by modifying
its registers on-the-fly at each mode start. The interrupt on the RTC Compare ‘0’ is enabled when
running in Standby mode with the IRQ, and is disabled while running in Standby with the Event
System.

3.3.2.4 EIC Configuration
To enable interrupts on the embedded user button, the EIC is configured.

Follow these steps to perform the EIC configuration:

1. In the Project Graph view, in the left pane, click EIC Peripheral Library.
2. In the right pane, the Configuration Options property page will display the EIC configuration

details.
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Figure 3-11. EIC Configuration

3.3.2.5 SERCOM2 Configuration
To allow SERCOM2 display information on a terminal, the peripheral is set as SERCOM USART. The
STDIO library is plugged to the SERCOM2 USART to redirect output of standard I/O stream functions
to the serial terminal. The peripheral configuration is available in the Configuration Options.

Follow these steps to perform the SERCOM2 Configuration:

1. In the Project Graph view, in the left pane, click SERCOM2 Peripheral Library UART.
2. In the right pane, the Configuration Options property page will display the SERCOM2

configuration details.
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Figure 3-12. SERCOM2 Configuration

3.3.2.6 Clock Configuration
MPLAB Harmony v3 provides a graphical interface to configure the clocks. The following figure
illustrates the Peripheral Clock Configuration.
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Figure 3-13. Clock Diagram

• The XOSC1 is configured to run at 12 MHz and feeds the Generic Clock Generator 0 (GCLK0) and
Generic Clock Generator 2 (GCLK2). The GCLK0 runs at 12 MHz and the GCLK2 runs at 1 MHz.

• The OSCULP32K is configured to provide a 32 kHz source clock to the Generic Clock Generator 1
(GCLK1).

• The Generic Clock Controller (GCLK) is used to route oscillators to the peripherals. The GCLK0
provides a 12 MHz source clock to the CPU. The GCLK1 is used to clock the Event System and
SERCOM2 slow clocks. The GCLK2 clocks the ADC0, EIC, and SERCOM2 main clock.

Note: Users can set the source clock for peripherals by clicking on the Peripheral Clock
Configuration block highlighted in the figure above.

3.3.2.7 Event System (EVSYS) Configuration
The EVSYS can be configured using MPLAB Harmony v3. In this application, event generation on
compare is enabled for the RTC. The ADC0 is configured to start the conversion on incoming events
from the RTC.

Follow these steps for EVSYS configuration:

1. In the Project Graph view, in the left pane, click EVSYS Peripheral Library.
2. In the Configuration Options property page, click and expand the EVSYS to display the EVSYS

Module Settings.
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Figure 3-14. EVSYS Configuration

3.4 Running the Demonstration Application and Configuring the Environment
The following sections describe:

• Loading, compiling, and running the application
• Configuring the Serial Terminal
• Configuring the Data Visualizer

3.4.1 Loading, Compiling, and Running the Application
Ensure that MPLAB X IDE and MPLAB Harmony v3 are installed before loading and compiling the
application project.

To load and compile the application project, follow these steps:

1. Launch MPLAB X IDE.
2. To open the project file, from the MPLAB X IDE toolbar select File > Open Project.

Figure 3-15. MPLAB X IDE - Open Project Folder

3. In the Open Project window, browse and select the application project file, sam_e54_xpro.X.
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Figure 3-16. MPLAB X IDE - Open Project File

4. Click Open Project, the project window will display the project architecture.

Figure 3-17. MPLAB X IDE - Project Architecture

5. Select the connected board EDBG hardware tool, and then perform these actions:
a. To open project properties, click Projects.
b. Right-click on the project name sleepwalking_with_evsys_sam_e54_xpro.

c. In the right pane, select Set Configuration, and then click Customize.
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Figure 3-18. MPLAB X IDE - Open Project Properties

d. In the Project Properties window, under the Configuration section, select applicable
Connected Hardware Tool and Compiler Toolchain as shown below.

Figure 3-19. MPLAB X IDE - Project Properties Window

e. Click Apply, and then click OK.
6. To build the project, click on the Clean and Build icon or select Clean and Build Main Project

from the drop-down item list.
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Figure 3-20. Clean and Build the Project

7. The application software will be flashed to the target device. From the MPLAB X IDE toolbar, click
on the Make and Program Device icon or select Make and Program Device Main Project from
the drop-down item list.

Figure 3-21. Make and Program the Device Main Project

3.4.2 Configuring Tera Term
To configure the Tera Term tool, follow these steps:

1. Open the Tera Term tool or any equivalent tool.
2. In the Tera Term: New Connection dialogue box, select the Serial Port number allocated to the

connected SAM E54 Xplained Pro board, and then click OK.

Figure 3-22. Tera Term - New Connection Window

3. To open the Serial Port Configuration of Tera Term, from the toolbar select Setup > Serial port.
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Figure 3-23. Tera Term - Setup

4. Configure the Tera Term Serial Port interface: enter baudrate as 115200.
5. Click New Setting.

Figure 3-24. Tera Term - Serial Port Setup

6. To reset the board, press the Reset button on the board. The application will display the
following message on the Serial Terminal.
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Figure 3-25. Tera Term - Application Message Displayed

3.4.3 Configuring the Data Visualizer
The following process is used to configure the Data Visualizer for power consumption
measurement:

1. Open the standalone Data Visualizer tool.
2. In the Data Visualizer window, select SAM E54 Xplained Pro, and then click Connect.

Figure 3-26. Data Visualizer - DGI Control Panel

3. Once the protocols are displayed, select Power and then click Start.
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Figure 3-27. Data Visualizer - Power Protocol

4. The Data Visualizer will display the power consumption details in the Power Analysis window.

Figure 3-28. Data Visualizer - Power Analysis
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4. Results and Interpretation
4.1 Power Consumption

When the application is running, the dynamic current consumption of the application can be
measured with the Data Visualizer standalone tool.

Note: The average value will be considered when comparing power consumption between different
sleep modes, because the instant current is measured at any time and does not illustrate stable
power consumption values.

4.1.1 Standby Mode with IRQ
When the application starts, the device will run on Standby with IRQ mode. The following figure
shows the power consumption of the device when the CPU is woken up every 10 milliseconds by an
RTC Compare ‘0’ interrupt to start an ADC conversion:

Figure 4-1. Power Consumption in Standby with IRQ

The Data Visualizer displays a 28.5 µA average for power consumption while running in
STDBY_IRQ_MODE. By comparing this value with the minimal possible power consumption
documented in the product data sheet, it is noted that the value during Sleep mode is higher than
expected as shown in the table below:

Figure 4-2. Power Consumption Expectations

This difference in power consumption values is due to the following reasons:

• Clock configuration is different. All GCLK are off during Standby mode as provided in the data
sheet example configuration, while some peripherals request the GCLK 2 that is connected to the
XOSC1 which runs at 1 MHz in the low-power application.
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• Only RTC is running during the measurement of the values as provided in the data sheet;
however, peripherals, such as RTC, ADC, and EIC run in Standby mode in this application.

• In the application under consideration, the CPU is woken up every 10 milliseconds which
increases power consumption.

4.1.2 SleepWalking (Standby with Event System)
Using the SW0 push button, users can change the application mode from Standby mode with IRQ
to SleepWalking. In this mode the CPU is woken up only when an ADC window monitoring interrupt
occurs. The following figure shows the power consumption of the device when running in Standby
with the Event System:

Figure 4-3. Power Consumption in Standby with Event System

Because several peripherals are running during SleepWalking operations, such as RTC, ADC, Event
System, and EIC, the power consumption is higher than it is documented in the product data sheet.

However, by comparing the power consumption of the device while running in Standby with IRQ,
with the power consumption of the device while running in Standby with Event System, a gap can
be observed. The first mode (STDBY_IRQ_MODE) consumes over 28.5 µA although the second mode
(Sleepwalking) consumes 23.0 µA. This is because in STDBY_IRQ_MODE, the CPU is woken up every
10 milliseconds and is clocked by a 12 MHz clock source while in the STDBY_EVSYS_MODE, the CPU is
in Sleep mode until an interrupt occurs.

Important: The product data sheet is developed on the specified version of
the hardware, hence power consumption values may differ when evaluated
on a different hardware. Power consumption values will always be higher in
STDBY_IRQ_MODE than in STDBY_EVSYS_MODE across different boards.

4.1.3 Battery Life Comparison
To go deeper in the analysis and understand the impact in terms of power consumption, a better
comparison can be made by observing the application as if it was running on a battery power
supply.

For this example, a standard battery with configurations as shown in the following table, can be
considered to calculate the battery life of the application for each Sleep mode.
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Table 4-1. Battery Characteristics
Nominal Voltage Capacitance Battery type

3 V 620 mAh Lithium – Manganese – Dioxide

The battery life is characterized by following formula:TBL ℎ = Battery Capacitance AℎPowerConsumption A
Standby Mode with IRQ:

For a capacitance of 620 mAh and a 28.5 µA power consumption, the battery life TBL will be as
follows:TBL = 620 x 10−328.5 x 10−6 = 21, 754mAh
By converting the computed value, it leads to a battery lifetime over 906 days and 10 hours.

Standby Mode with Event System:

For a capacitance of 620 mAh and a 23.0 µA power consumption, the battery life TBL will be as
follows:TBL = 620 x 10−323.0 x 10−6 = 26, 956mAh
By converting the computed value, it leads to a battery lifetime over 1123 days and 4 hours.

To conclude, if the device was running with SleepWalking feature, it would last 217 days more than if
it was running on Standby mode with IRQ.
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5. Conclusion
This document provided an overview on the benefits of SleepWalking (Standby with Event System)
over using Standby with IRQ. It also showed that an application based on events instead of
interrupts allows the reduction of power consumption and keeps the CPU asleep for longer time.
The more interrupts in Standby mode the more the CPU will be woken up, which will increase the
power consumption. In SleepWalking the CPU will not wake up on events therefore reducing power
consumption.

However, if there are less frequent interrupts occurring, the difference between Standby mode with
IRQ and SleepWalking operations is less in terms of power consumption.
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• What is SleepWalking? How it Helps to Reduce Power Consumption:
http://ww1.microchip.com/downloads/en/DeviceDoc/90003183A.pdf
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DS70005534: 32-bit Microcontroller Collateral and Solutions Reference Guide
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7. Revision History
Revision B - 06/2024
This revision was implemented to update the tools used in the document from the MHC to the MCC.

The following updates were performed in this revision:

• Updated Software and Hardware Requirements with new software version numbers
• Added a note to SAM E54 Xplained Pro Evaluation Kit
• Updated links in the following sections:

– MPLAB X Integrated Development Environment
– MPLAB Harmony

• Updated Images, links, and supporting text in the following sections:
– Data Visualizer
– Software Setup
– Pins Configuration
– ADC0 Configuration
– RTC Configuration
– EIC Configuration
– SERCOM2 Configuration
– Clock Configuration
– Event System (EVSYS) Configuration
– Loading, Compiling and Running the Application
– Configuring Tera Term
– Configuring the Data Visualizer
– Standby Mode with IRQ
– SleepWalking (Standby with Event System)

• Updated the equations in Battery Life Comparison
• Added two new references to the References page

Revision A - 12/2019
This is the initial release of the document.
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Microchip Information
The Microchip Website
Microchip provides online support via our website at www.microchip.com/. This website is used to
make files and information easily available to customers. Some of the content available includes:

• Product Support – Data sheets and errata, application notes and sample programs, design
resources, user’s guides and hardware support documents, latest software releases and archived
software

• General Technical Support – Frequently Asked Questions (FAQs), technical support requests,
online discussion groups, Microchip design partner program member listing

• Business of Microchip – Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Product Change Notification Service
Microchip’s product change notification service helps keep customers current on Microchip
products. Subscribers will receive email notification whenever there are changes, updates, revisions
or errata related to a specified product family or development tool of interest.

To register, go to www.microchip.com/pcn and follow the registration instructions.

Customer Support
Users of Microchip products can receive assistance through several channels:

• Distributor or Representative
• Local Sales Office
• Embedded Solutions Engineer (ESE)
• Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are
also available to help customers. A listing of sales offices and locations is included in this document.

Technical support is available through the website at: www.microchip.com/support

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

• Microchip products meet the specifications contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is secure when used in the intended manner, within

operating specifications, and under normal conditions.
• Microchip values and aggressively protects its intellectual property rights. Attempts to breach the

code protection features of Microchip product is strictly prohibited and may violate the Digital
Millennium Copyright Act.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.

Legal Notice
This publication and the information herein may be used only with Microchip products, including
to design, test, and integrate Microchip products with your application. Use of this information
in any other manner violates these terms. Information regarding device applications is provided
only for your convenience and may be superseded by updates. It is your responsibility to ensure

https://www.microchip.com/
https://www.microchip.com/pcn
https://www.microchip.com/support
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that your application meets with your specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS". MICROCHIP MAKES NO REPRESENTATIONS
OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY
OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
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MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer's risk,
and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages,
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise,
under any Microchip intellectual property rights unless otherwise stated.
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GestIC is a registered trademark of Microchip Technology Germany II GmbH & Co. KG, a subsidiary
of Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.

https://www.microchip.com/en-us/support/design-help/client-support-services
https://www.microchip.com/en-us/support/design-help/client-support-services


 AN3342

 Application Note
© 2024 Microchip Technology Inc. and its subsidiaries

DS00003342B - 38

© 2019, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.

ISBN: 978-1-6683-4700-3

Quality Management System
For information regarding Microchip’s Quality Management Systems, please visit
www.microchip.com/quality.

https://www.microchip.com/quality


Worldwide Sales and Service

 Application Note
© 2024 Microchip Technology Inc. and its subsidiaries

DS00003342B - 39

AMERICAS ASIA/PACIFIC ASIA/PACIFIC EUROPE

Corporate Office

2355 West Chandler Blvd.

Chandler, AZ 85224-6199

Tel: 480-792-7200

Fax: 480-792-7277

Technical Support:

www.microchip.com/support

Web Address:

www.microchip.com

Atlanta

Duluth, GA

Tel: 678-957-9614

Fax: 678-957-1455

Austin, TX

Tel: 512-257-3370

Boston

Westborough, MA

Tel: 774-760-0087

Fax: 774-760-0088

Chicago

Itasca, IL

Tel: 630-285-0071

Fax: 630-285-0075

Dallas

Addison, TX

Tel: 972-818-7423

Fax: 972-818-2924

Detroit

Novi, MI

Tel: 248-848-4000

Houston, TX

Tel: 281-894-5983

Indianapolis

Noblesville, IN

Tel: 317-773-8323

Fax: 317-773-5453

Tel: 317-536-2380

Los Angeles

Mission Viejo, CA

Tel: 949-462-9523

Fax: 949-462-9608

Tel: 951-273-7800

Raleigh, NC

Tel: 919-844-7510

New York, NY

Tel: 631-435-6000

San Jose, CA

Tel: 408-735-9110

Tel: 408-436-4270

Canada - Toronto

Tel: 905-695-1980

Fax: 905-695-2078

Australia - Sydney

Tel: 61-2-9868-6733

China - Beijing

Tel: 86-10-8569-7000

China - Chengdu

Tel: 86-28-8665-5511

China - Chongqing

Tel: 86-23-8980-9588

China - Dongguan

Tel: 86-769-8702-9880

China - Guangzhou

Tel: 86-20-8755-8029

China - Hangzhou

Tel: 86-571-8792-8115

China - Hong Kong SAR

Tel: 852-2943-5100

China - Nanjing

Tel: 86-25-8473-2460

China - Qingdao

Tel: 86-532-8502-7355

China - Shanghai

Tel: 86-21-3326-8000

China - Shenyang

Tel: 86-24-2334-2829

China - Shenzhen

Tel: 86-755-8864-2200

China - Suzhou

Tel: 86-186-6233-1526

China - Wuhan

Tel: 86-27-5980-5300

China - Xian

Tel: 86-29-8833-7252

China - Xiamen

Tel: 86-592-2388138

China - Zhuhai

Tel: 86-756-3210040

India - Bangalore

Tel: 91-80-3090-4444

India - New Delhi

Tel: 91-11-4160-8631

India - Pune

Tel: 91-20-4121-0141

Japan - Osaka

Tel: 81-6-6152-7160

Japan - Tokyo

Tel: 81-3-6880- 3770

Korea - Daegu

Tel: 82-53-744-4301

Korea - Seoul

Tel: 82-2-554-7200

Malaysia - Kuala Lumpur

Tel: 60-3-7651-7906

Malaysia - Penang

Tel: 60-4-227-8870

Philippines - Manila

Tel: 63-2-634-9065

Singapore

Tel: 65-6334-8870

Taiwan - Hsin Chu

Tel: 886-3-577-8366

Taiwan - Kaohsiung

Tel: 886-7-213-7830

Taiwan - Taipei

Tel: 886-2-2508-8600

Thailand - Bangkok

Tel: 66-2-694-1351

Vietnam - Ho Chi Minh

Tel: 84-28-5448-2100

Austria - Wels

Tel: 43-7242-2244-39

Fax: 43-7242-2244-393

Denmark - Copenhagen

Tel: 45-4485-5910

Fax: 45-4485-2829

Finland - Espoo

Tel: 358-9-4520-820

France - Paris

Tel: 33-1-69-53-63-20

Fax: 33-1-69-30-90-79

Germany - Garching

Tel: 49-8931-9700

Germany - Haan

Tel: 49-2129-3766400

Germany - Heilbronn

Tel: 49-7131-72400

Germany - Karlsruhe

Tel: 49-721-625370

Germany - Munich

Tel: 49-89-627-144-0

Fax: 49-89-627-144-44

Germany - Rosenheim

Tel: 49-8031-354-560

Israel - Ra’anana

Tel: 972-9-744-7705

Italy - Milan

Tel: 39-0331-742611

Fax: 39-0331-466781

Italy - Padova

Tel: 39-049-7625286

Netherlands - Drunen

Tel: 31-416-690399

Fax: 31-416-690340

Norway - Trondheim

Tel: 47-72884388

Poland - Warsaw

Tel: 48-22-3325737

Romania - Bucharest

Tel: 40-21-407-87-50

Spain - Madrid

Tel: 34-91-708-08-90

Fax: 34-91-708-08-91

Sweden - Gothenberg

Tel: 46-31-704-60-40

Sweden - Stockholm

Tel: 46-8-5090-4654

UK - Wokingham

Tel: 44-118-921-5800

Fax: 44-118-921-5820

https://www.microchip.com/support
https://www.microchip.com

	Introduction
	Table of Contents
	1.  SAM E54 Low-Power Features Overview
	1.1.  Event System (EVSYS)
	1.2.  SleepWalking
	1.3.  Power Manager (PM)

	2.  Low-Power Application Overview
	2.1.  Active Mode
	2.2.  STDBY_IRQ Mode
	2.3.  STDBY_EVSYS Mode

	3.  Software and Hardware Requirements
	3.1.  Hardware Requirements
	3.1.1.  SAM E54 Xplained Pro Evaluation Kit
	3.1.2.  I/O1 Xplained Pro Extension Kit

	3.2.  Software Requirements
	3.2.1.  MPLAB X Integrated Development Environment
	3.2.2.  MPLAB Harmony
	3.2.3.  Data Visualizer

	3.3.  Example Configuration
	3.3.1.  Hardware Setup
	3.3.2.  Software Setup
	3.3.2.1.  Pin Configuration
	3.3.2.2.  ADC0 Configuration
	3.3.2.3.  RTC Configuration
	3.3.2.4.  EIC Configuration
	3.3.2.5.  SERCOM2 Configuration
	3.3.2.6.  Clock Configuration
	3.3.2.7.  Event System (EVSYS) Configuration


	3.4.  Running the Demonstration Application and Configuring the Environment
	3.4.1.  Loading, Compiling, and Running the Application
	3.4.2.  Configuring Tera Term
	3.4.3.  Configuring the Data Visualizer


	4.  Results and Interpretation
	4.1.  Power Consumption
	4.1.1.  Standby Mode with IRQ
	4.1.2.  SleepWalking (Standby with Event System)
	4.1.3.  Battery Life Comparison


	5.  Conclusion
	6.  References
	7.  Revision History
	Microchip Information
	The Microchip Website
	Product Change Notification Service
	Customer Support
	Microchip Devices Code Protection Feature
	Legal Notice
	Trademarks
	Quality Management System
	Worldwide Sales and Service


