
UG10063
MCUXpresso IDE 11.10.0 Power Profile Guide
Rev. 3 — 1 July 2024 User guide

Document information
Information Content

Keywords MCUXpresso, MCUXpresso IDE

Abstract This document describes how to use the Power Profile functionality built into MCUXpresso IDE.

https://www.nxp.com


NXP Semiconductors UG10063
MCUXpresso IDE 11.10.0 Power Profile Guide

1   Power Profile overview

Power Profile functionality brings together the SWO Profile and the Energy Measurement features to show
which application code is consuming the most power in order to identify hot spots.

SWO tracing provides a statistical profile of the application activity by periodically sampling the program counter
(PC) at the configured sample rate. This data is correlated with periodic power consumption readings provided
by the Energy Measurement feature.

For more details regarding SWO Profile/Energy Measurement features, please check the SWO Trace and
Energy Measurement Guides.

Power profiling is completely nonintrusive to the application – it does not affect the performance in any way. As
this is a statistical profile of application activity and power consumption, you can achieve more accurate results
by profiling for as long as possible.

You can find the Power Profile view in the Analysis menu:

Figure 1. Power Profile menu

1.1  Debug solutions
Compatibility:  The Power Profile functionality of MCUXpresso IDE requires the presence of a LinkServer
debug connection to an MCU-Link Pro probe or other MCU-Link-based on-board solutions which include the
power measurement circuitry. The Power Profiling functionality is not available with LPC-Link2 debug probes,
other CMSIS-DAP probes, or third-party probes.

The Power Profile view is available on boards that support both Energy Measurement and SWO features.

Using Power Profile with a non-compatible debug probe results in the display of an error:

Figure 2. Unsupported probe error
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Note: The Power Profile functionality requires an active debug session to capture the SWO data.

Important Note: SWO debug features are only available if supported by the target MCU, target board and the
project being debugged has correct pin muxing and clock setup.

While the Power Profile view is running, the other SWO-related views are disabled, the only exception being the
ITM Console view. A warning message appears upon enabling the Power Profile view:

Figure 3. Power Profile enablement warning

1.2  MCU-Link firmware
Version V2.263 or later of the MCU-Link CMSIS-DAP firmware provided by NXP, running on MCU-Link Pro and
MCU-Link on-board probes, provides the support needed to use the Power Profile functionality.

Please check the MCU-Link product page https://www.nxp.com/pages/:MCU-LINK-PRO for the most recent
firmware version and details on how to update.

2   Power Profile view

The Power Profile view shows a profile of the code as it is running, providing a breakdown of time spent in
different functions, as well as power/energy consumption on each function.

2.1  Toolbar associated with the view
This section contains a brief description of each button in the toolbar of the view.

•  Resume button: starts or resumes data collection

•  Pause button: suspends data collection

•  Save button: opens a save dialog to export data in a TSV file

•  Clear button: clears the displayed data

•  Configure button: opens SWO Config View

2.2  Tabs
There are three different tabs that group the information:

• Summary tab

Showing the most relevant information.
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Figure 4. Power Profile Summary tab

• Details tab

Providing all the detailed information.

Figure 5. Power Profile Details tab

Where:

• Function - Name of the function
• Power Consumption - Average power consumption of the function
• Min - Minimum power consumption of the function
• Max - Maximum power consumption of the function
• Time - Total amount of time spent in the function
• Time % - Percentage of total time spent in the function
• Energy Consumption - Total energy consumption of the function
• Energy Consumption % - Percentage of total energy consumption of the function

Note: For more detailed information on SWO data (such as: "Coverage %", "Start", "End", and "Coverage
Bitmap"), please check the SWO Trace Guide.

Double-clicking on a row jumps to the corresponding function definition in the source code. Clicking on a column
title sorts by that column. Clicking a second time reverses the sorting order.

• Config tab
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Displays configuration options for power profile and allows editing them.

Figure 6. Power Profile Config tab

Analog config section displays the data source and the maximum current range if using V3.xxx or later of the
MCU-Link CMSIS-DAP firmware provided by NXP.

Profile and Power rates configuration section allows profile and power sample rates to be chosen from the
existing dropdown lists of values.

Due to the statistical nature of profiling, choosing higher sampling rates can produce more accurate results,
but this can lead to overloading the trace and analog data channel. You can use the Statistics tab to guide the
selection of sample rates. As a general rule, you should aim for a profile rate as high as possible, but which
does not cause any SWO Overflow packets and very low SWO Lost Buffers.

For more details regarding profile/power rate configuration, please check the SWO Trace/Energy Measurement
Guides.

Trigger config section is visible only when connected to MCU-Link probes. This section is used to configure
the trigger mode (level-based or pulse-based) and start/stop conditions. Both the power profile and the energy
measurement view have trigger config user interface but they each keep their own settings.

For more details regarding GPIO trigger configuration, please check the Energy Measurement Guide ("Data
filtering using GPIO trigger configuration" section).

• Statistics tab

Provides a low-level usage rate for different parts of the SWO pipeline and analog data.
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Figure 7. Power Profile Statistics tab

For more detailed information on SWO/analog statistics, please check the SWO Trace/Energy Measurement
Guides.

3   Note about the source code in the document

Example code shown in this document has the following copyright and BSD-3-Clause license:

Copyright 2024 NXP Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials must be provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

4   Revision history

Document ID Release date Description

UG10063 v.3 1 July 2024 11.10.0 - major release version update. See chapter 2 from
MCUXpresso IDE User Guide for details.

Table 1. Revision history
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Document ID Release date Description

UG10063 v.2 17 January 2024 11.9.0 - major release version update. See chapter 2 from
MCUXpresso IDE User Guide for details.

UG10063 v.1 31 July 2023 11.8.0 - major release version update. See chapter 2 from
MCUXpresso IDE User Guide for details.

Table 1. Revision history...continued
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Legal information

Definitions
Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Disclaimers
Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.
In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.
Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to
make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.
Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.
NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default
in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless
this document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.
In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles
to reduce the effect of these vulnerabilities on customer’s applications
and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.
NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks
Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.
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