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1 Introduction

This quick start guide describes the implementation of the MCXN547-AFCI board. This board is based on the
MCXN547VNLT MCU with a high-performance NPU and a PowerQuad DSP. The board can connect to up to
eight Current Transformer (CT) sensors.
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Figure 1. MCXN547-AFCI board

The MCXN547-AFCI board with the DC AFCI solution can detect ARC faults within 10 ms on each CT sensor
input channel. The hardware consists of several modules and supports the RS485, CAN, SD card, and Wi-Fi
interfaces. It also includes a mode switch for selecting the firmware operating mode.
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Figure 2. Mode switch

The MCXN547-AFCI board can operate in either the Normal Working Mode for a normal eight-channel AFCI
ARC detection or the HV-Test Mode for sampling data sets and labeling them for training. When using the board
for the first time, leave switch SW1 in the OFF position to select the Normal Working Mode.
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Figure 3. Power configuration jumper

The red LED turns on when the software starts to run. After the self-test is complete, the green LED turns on in
the Normal Working Mode so both the red and green LEDs remain on. In the HV-Test Mode, the blue LED turns

on, so both the red and blue LEDs remain on. In the Normal Working Mode, the blue LED blinks when an ARC
fault is detected on any channel.
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Figure 4. SWD port

The SWD port (P9) is used for firmware programming and debugging. Both the MCU-Link and J-Link debuggers
are supported.

2 Step-by-step guide

1. Connect the MCXN547-AFCI board to the PC.
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Figure 5. Connecting USB-Type C to the DC AFCI board

Connect the MCXN547-AFCI board by the USB-Type C cable to the FSUSB port. Connect the SWD

interface (P9) on the MCXN547-AFCI board to an MCU-Link or J-Link debugger and connect the debugger
USB port to the PC.

2. Set up the DC AFCI test system and connect the CT sensor to the MCXN547-AFCI board, as shown in

Figure 6.
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Figure 6. System structure
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Figure 7. Connecting the sensor

Keep the MODE SW in the Normal Working Mode.
3. Open the MCUXpresso IDE, choose a workspace, and import the DC AFCI Solution firmware.

38 MCUXpresso IDE Launcher m} X

Select a directory as workspace

MCUXpresso IDE uses the workspace directory to store its preferences and development artifacts.

C\2024WorkOKNAFCINO2_Program\frdmmexn547_dev_cdc_vcom_afci_bm_4_8\ACHN ~ ‘ iBrowse...l

[J Use this as the default and do not ask again
» Recent Workspaces

Launch Cancel

Figure 8. Switching to the IDE workspace
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Figure 9. Importing the DC AFCI Solution project

4. Compile the project and download the code, as shown in Figure 10.
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Figure 10. DC AFCI Solution project

5. Run the demo.
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Figure 11. Board running in the Normal Working Mode

6. Open a serial COM tool and press the reset button (U36). If a sensor is connected correctly, the tool
prints the number of the connected channel, as shown in Figure 12, where Channel 1 is connected. The
MCXN547-AFCI board supports a self-test feature to detect which channel is connected.

USB device CDC wirtual com demo

LPADC EDMA Example
Configuring LPADCA...

ADC Full Range: 65536
Configuring LPADC EDMA...
Package Header Information:
Magic: @xAS5A

Sample Quantity: 2048
Package Index: @

Device Quantity: 2

Header Checksum: @x a
Sample Checksum: @x 2
Static library model is using...

[INFO] Initialize the PowerQuad accelerator for the library generated by the eI Time Series Studio.
ch@, abundant cnt:
chl, abundant cnt:
ch@, abundant cnt:
chl, abundant cnt:
ch@, abundant cnt:
loop: 14598, ch: @
Channel 1 Connected

[E S ST R TR N

Figure 12. Sensor self detection

Use the ARC generator to produce a DC ARC fault. The MCXN547-AFCI board can detect the ARC and
print the result, as shown in Figure 13.

It is recommended to use an Al model trained on your own system. Otherwise, the DC AFCI Solution may
fail to detect ARC faults reliably. You can use the elQ TSS to train your own ARC fault-detection model
based on common machine learning or deep learning. The instructions for collecting data, training, and
deploying a new model to the board are described in the elQ TSS user manual.

UG10439 All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User guide Rev. 1.0 — 15 July 2026 Document feedback
7/11



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UG10439

NXP Semiconductors

UG10439

AFCI 8CH Demo Quick Start Guide
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Channel 5 ARC! 99
Charnel & ARC! 99
Channel 5 ARC! 99
Channel 5 ARC! 99

Figure 13. ARC fault detected

3 Abbreviations

Table 1. Abbreviations

Abbreviation

Description

ARC Angular Rate Channel

CAN Controller Area Network

CT Current Transformer

DSP Digital Signal Processor

HV High Voltage

IDE Integrated Development Environment
NPU Neural Processing Unit

SW Software

SWD Serial Wire Debug

TSS Time Series Studio

4 Revision history

Table 2. Revision history

Document ID

Release date Description

UG10439 v.1.0

Initial release

15 July 2026
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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.
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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.

HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.

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.
elQ — is a trademark of NXP B.V.
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J-Link — is a trademark of SEGGER Microcontroller GmbH.
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