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1 About this document

The MCUXpresso SDK provides options to reduce the host memory usage with build-time configuration
parameters referred to as Kconfig memory optimizer. The configuration parameters are used to reduce the use
of the flash memory and SRAM. This document explains how to enable the host memory saving configurations
within the Wi-Fi and Bluetooth drivers of NXP wireless devices.

1.1 Supported devices

The document applies to the following NXP host platforms and wireless devices:

* .MX RT1060 EVKC + IW416 module (Murata 1XK)
i.MX RT1060 EVKC + 88W8987 module (Murata 1ZM)
i.MX RT1060 EVKC + IW612 module (Murata 2EL)
i.MX RT1060 EVKC + IW610 module (Murata 2LL)
FRDM-MCXN947 + FRDM-IW416 (AW-AM510)

Note: The document includes the host memory usage numbers for i.MX RT1060 EVKC and FRDM-MCXN947
using IW416 module and SDK 25.06.00.

1.2 Prerequisites

This document assumes that you are familiar with MCUXpresso SDK and the flashing of examples onto
the i.MX RT1060 EVKC + Murata 1XK (IW416 module) and FRDM-MCXN947 + FRDM-IW416. For more
information, see ref.[1].
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2 Host memory saving options for Wi-Fi

The standalone FRDM-MCXN947 board has a low memory footprint. When FRDM-IW416 is attached to FRDM-
MCXN947, the configurations for host memory saving are enabled by default (set to 1) with the Kconfig memory
optimizer . But when IW416 module (Murata 1XK) is connected to i.MX RT1060 EVKC, the configurations for
host memory saving are disabled by default (set to 0) and must be enabled.
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2.1 i.MX RT1060 EVKC + IW416 module (Murata 1XK)

This section explains how to reduce the host memory usage on i.MX RT1060 EVKC + IW416 module (Murata

1XK).

Table 1 shows the average memory usage when the Kconfig macros are enabled or disabled.

Table 1. Memory usage of i.MX RT1060 EVKC + IW416 module (Murata 1XK)

Kconfig macros

Flash usage (kB)

SRAM usage (kB)

All disabled

820 420

All enabled

796 411

The default values of Kconfig macros are set in the file wifi_config_default.h file located in <SDK_PATH>/
middleware/wifi_nxp/incl/ directory. By default, the macros are disabled (set to 0).

To reduce the use of the flash and SRAM, change the settings of the Kconfig macros listed in the file

wifi_config.h located in <path-to-SDK_Wi-Fi-Example> directory. The new settings in the wifi_config.h file
override the default values in the wifi_config_default.h file.

Table 2 lists the Kconfig macros and respective memory usage.

Table 2. i.MX RT Kconfig macros and respective memory usage

Kconfig macro

Description

Memory usage

Flash (kB)

SRAM
(kB)

CONFIG_WIFI_SLIM_ROAM

Disables CONFIG_ROAMING, CONFIG_11R

815

420

CONFIG_WIFI_SLIM_STA

Disables CONFIG_CLOUD_KEEP_ALIVE
CONFIG_WIFI_EU_CRYPTO
CONFIG_TX_AMPDU_PROT_MODE
CONFIG_WNM_PS
CONFIG_TURBO_MODE
CONFIG_AUTO_RECONNECT
CONFIG_DRIVER_OWE
CONFIG_OWE
CONFIG_WIFI_FORCE_RTS
CONFIG_WIFI_FRAG_THRESHOLD
CONFIG_COMBO_SCAN
CONFIG_SCAN_CHANNEL_GAP

801

411

CONFIG_WIFI_SLIM_UAP

Disables CONFIG_UAP_STA_MAC_ADDR _
FILTER

CONFIG_WIFI_MAX_CLIENTS_CNT

819

420

CONFIG_FREERTOS_LOW_MEMORY _
FOOTPRINT

If the macro is enabled, the heap memory usage
is reduced by 10 kB (70 kB to 60 kB)

820

420

CONFIG_LWIP_LOW_MEM_FOOTPRINT

Curtails IwIP stack parameters, reduces data
throughput, and disables data net-stats

820

420

Nonblocking firmware download mechanism

Disables CONFIG_FW_DNLD_ASYNC

820

420
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2.2 FRDM-MCXN947 + FRDM-IW416
This section explains how to reduce the host memory usage on FRDM-MCXN947 + FRDM-IW416.

Table 3 shows the memory usage when the all Kconfig macros are enabled or disabled.

Table 3. Total memory usage of FRDM-MCXN947 and FRDM-IW416

Kconfig macros Flash usage (kB) SRAM usage (kB)
All disabled 629 190
All enabled 612 182

Table 4 lists the Kconfig macros and respective memory usage.

To reduce the use of the flash and SRAM, set to "1" the Kconfig macros (set to "1") in the file wifi_config.h
located in <path-to-SDK_Wi-Fi_Example> directory.

Table 4. FRDM-MCXN947 and FRDM-IW416 Kconfig macros and respective memory usage

Kconfig macros Description Memory usage
Flash (kB) | SRAM
(kB)
CONFIG_WIFI_SLIM_ROAM Disables CONFIG_ROAMING, CONFIG_11R 626 190
CONFIG_WIFI_SLIM_STA Disables CONFIG_CLOUD_KEEP_ALIVE 615 182

CONFIG_WIFI_EU_CRYPTO
CONFIG_TX_AMPDU_PROT_MODE
CONFIG_WNM_PS
CONFIG_TURBO_MODE
CONFIG_AUTO_RECONNECT
CONFIG_DRIVER_OWE
CONFIG_OWE
CONFIG_WIFI_FORCE_RTS
CONFIG_WIFI_FRAG_THRESHOLD
CONFIG_COMBO_SCAN
CONFIG_SCAN_CHANNEL_GAP

CONFIG_WIFI_SLIM_UAP Disables CONFIG_UAP_STA_MAC_ADDR_ 629 190
FILTER
CONFIG_WIFI_MAX_CLIENTS_CNT
CONFIG_FREERTOS LOW_MEMORY _ If the macro is enabled, the heap memory usage 629 190
FOOTPRINT is reduced by 10 kB (70 kB to 60 kB)
CONFIG_LWIP_LOW_MEM_FOOTPRINT | Curtails IwIP stack parameters, reduces data 629 190
throughput, disables data net-stats
Nonblocking firmware download mechanism |Disables CONFIG_FW_DNLD_ASYNC 629 190
AN14634 All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.
Application note Rev. 1.0 — 12 August 2025 Document feedback

5/12


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN14634

NXP Semiconductors AN14634

Kconfig Memory Optimizer

3 Host memory saving options for Bluetooth LE

The wifi_cli_over_ble_wu application is used to reduce memory usage of i.MX RT1060 EVKC and FRDM-
MCXN947. By default, wifi_cli_over_ble_wu application is enabled with minimal Bluetooth LE features (central,
peripheral, and only one device connection).

The wifi_cli_over_ble wu application is located in the latest SDK under:

* <RT1060_SDK>\boards\evkcmimxrt1060\edgefast_bluetooth_examples for i.MX RT1060 EVKC
* <FRDM_SDK>\boards\frdmmcxn947\edgefast _bluetooth _examples> for FRDM-MCXN947
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4 Firmware download option

By default, the SDK downloads the combo firmware for Wi-Fi and Bluetooth. The size of the combo firmware
is larger than the size of the standalone Wi-Fi firmware or Bluetooth firmware. To enable the download of the
standalone Wi-Fi or Bluetooth firmware, set the following macros to 1 in <SDK_Wi-Fi_Example PATH>/wifi_
config.h file.

« CONFIG_WIFI_IND_DNLD
« CONFIG_BT_IND_DNLD

Note: The memory usage presented in the TABLE [add xref] reflect the use of wifi_cli application.

Table 5. Memory usage for FRDM-MCXN947 + FRDM-IW416

Macro Description Memory usage

Flash (kB) SRAM (kB)
CONFIG_WIFI_IND_DNLD Download Wi-Fi firmware only 612 182
CONFIG_BT_IND_DNLD Download Bluetooth firmware only 733 182
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5 Abbreviations

Table 6. Abbreviations

Abbreviation Definition

LWIP Lightweight IP

SDK Software development kit
SRAM Static random access memory

6 References

[11 GitHub — nxp-mcuxpresso/mcusdk-manifests (link)

7 Revision history

Table 7. Revision history

Document ID Release date Description

AN14634 v.1.0 12 August 2025 * Initial version
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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.
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Amazon Web Services, AWS, the Powered by AWS logo, and FreeRTOS Bluetooth — the Bluetooth wordmark and logos are registered trademarks
— are trademarks of Amazon.com, Inc. or its affiliates. owned by Bluetooth SIG, Inc. and any use of such marks by NXP
Semiconductors is under license.
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