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1 MCUXpresso SDK Azure RTOS introduction

Release notes

Azure RTOS is an embedded development suite including a small but powerful operating system that

provides reliable, ultra-fast performance for resource-constrained devices. It is easy-to-use and market-
proven, deployed on more than 6.2 billion devices worldwide. Azure RTOS supports the most popular 32-bit
microcontrollers and embedded development tools. Azure RTOS components include Azure RTOS ThreadX,
Azure RTOS ThreadX Modules, Azure RTOS FileX, Azure RTOS GUIX, Azure RTOS NetX Duo, and Azure
RTOS USBX. This release includes the above components and corresponding examples. For more information
and getting started instructions, see Getting Started with MCUXpresso SDK for Azure RTOS (document
MCUXSDKAZURERTOSGSUG).

2 Supported development systems

This release supports the boards and examples listed in the following table.

Table 1. Supported boards and examples

Components

Example Name

Boards

Description

ThreadX

i2c_example

evkmimxrt1020,
evkmimxrt1040
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170,

Ipcxpresso55s06,
Ipcxpresso55s16,
Ipcxpresso55s28,
Ipcxpresso55s36,
Ipcxpresso55s69

The example shows an
application using Azure
RTOS ThreadX with the
I12C driver.

spi_b2b_example_master

evkmimxrt1010,
evkmimxrt1015,
evkmimxrt1020,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064

The example shows how to
use the LPSPI driver in the
master mode with Azure
RTOS.

spi_b2b_example_slave

evkmimxrt1010,
evkmimxrt1015,
evkmimxrt1020,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,

The example shows how
to use the LPSPI driver in
the slave mode with Azure
RTOS.
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Components

Example Name

Boards

Description

evkbmimxrt1060,
evkmimxrt1064

spi_example

evkbimxrt1050,

Ipcxpresso55s06,
Ipcxpresso55s16,
Ipcxpresso55s28,
Ipcxpresso055s36,
Ipcxpresso55s69

The example shows how to
use the SPI driver with

Azure RTOS.

threadx_demo

evkmimxrt1010,
evkmimxrt1015,
evkmimxrt1020,
evkmimxrt1024,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170,

Ipcxpresso55s06,
Ipcxpresso55s16,
Ipcxpresso055s28,
Ipcxpresso55s36,
Ipcxpresso55s69

An example of creating
multiple threads.

uart_example

evkmimxrt1010,
evkmimxrt1015,
evkmimxrt1020,
evkmimxrt1024,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170,

The example demonstrates
how to use the UART
driver in Azure RTOS.
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Ipcxpresso55s06,

Ipcxpresso55s16,

Ipcxpresso55s28,

Ipcxpresso55s36,

Ipcxpresso55s69

ThreadX Modules threadx_module_manager evkmimxrt1060 This example creates a
ThreadX Module Manager
thread that manages
module loading, starting,
stopping and unloading.
threadx_module evkmimxrt1060 This example includes two

threads of same priorities,
using two message queue
to communicate between
these two threads and
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Table 1. Supported boards and examples...continued

Components

Example Name

Boards

Description

calling the uart interface to
print information.

FileX

filex_ram_disk

evkmimxrt1010,
evkmimxrt1015,
evkmimxrt1020,
evkmimxrt1024,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170,

Ipcxpresso55s06,
Ipcxpresso55s16,
Ipcxpresso55s28,
Ipcxpresso055s36,
Ipcxpresso55s69

This is a small demo of the
high-performance FileX
FAT file system.

filex_sdcard

evkmimxrt1020,
evkmimxrt1024,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170,

Ipcxpresso055s28,
Ipcxpresso55s69

The example shows
how to use the SD card
middleware with Azure
RTOS.

LevelX

filex_levelx_spiflash

Ipcxpresso55s06,
Ipcxpresso55s16,
Ipcxpresso055s28,
Ipcxpresso55s69

The example shows how
to use FileX and LevelX
based on SPI NOR flash.

filex_levelx_mflash

evkmimxrt1020,
evkmimxrt1024,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170,
Ipcxpresso55s36

The example shows how to
use FileX and LevelX with
the mflash component.

GUIX

guix_washing_machine

evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064

A GUI example of a
washing machine. Support
PXP acceleration.

MCUSDKARTOSRN All information provided in this document is subject to legal disclaimers.
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Table 1. Supported boards and examples...continued

Components Example Name Boards Description
guix_washing_machine_hd evkmimxrt1160, A high-definition GUI
evkmimxrt1170, example of a washing
evkbmimxrt1170 machine. Support PXP
acceleration.

NetX Duo azure_iot_embedded_sdk evkmimxrt1020, An example
evkmimxrt1024, communicating with Azure
evkmimxrt1040, 10T Hub using Azure loT
evkbimxrt1050, SDK.
evkmimxrt1060,
evkbmimxrt1060,

MCUSDKARTOSRN

evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,

evkbmimxrt1170,
Ipcxpresso55s28,
Ipcxpresso55s69

azure_iot_embedded_sdk_pnp evkmimxrt1020, An example
evkmimxrt1024, communicating with Azure
evkmimxrt1040, IoT Hub using Azure loT
evkbimxrt1050, SDK and enabling Azure
evkmimxrt1060, loT Plug and Play feature.
evkbmimxrt1060,
evkmimxrt1064,

evkmimxrt1160,
evkmimxrt1170,

evkbmimxrt1170

azure_iot_embedded_sdk_adu evkmimxrt1040, This example showcases
evkbimxrt1050, the Azure device update
evkmimxrt1060, (ADU) feature. It connects
evkbmimxrt1060, to Azure loT Hub and
evkmimxrt1064, starts interacting with the

evkmimxrt1170

service, Device Update
for IoT Hubs. When the
example is running, it will
report the device status,
and fetch the device
update information. In

this example, the device
credential is stored in flash
securely.

azure_iot_mqtt evkmimxrt1020,
evkmimxrt1024,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,

An example
communicating with Azure
loT Hub using MQTT

evkbmimxrt1170
ethernet_over_usb Ipcxpresso055s28, An example doing the iperf
Ipcxpresso55s69 network test over a HP

USB Ethernet adapter.

All information provided in this document is subject to legal disclaimers.
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MCUXpresso SDK Azure RTOS Release Notes

Components Example Name Boards Description
netx_duo_iperf evkmimxrt1020, An example doing the iperf
evkmimxrt1024, network test.
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170
netx_duo_ping evkmimxrt1020, A network ping example.
evkmimxrt1024,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170
pnp_temperature_controller evkmimxrt1020, An example
evkmimxrt1024, communicating with Azure
evkmimxrt1040, 10T Hub using Azure loT
evkbimxrt1050, SDK and enabling Azure
evkmimxrt1060, loT Plug and Play feature,
evkbmimxrt1060, constantly reporting the
evkmimxrt1064, device temperature value.
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170
azure_iot_embedded_sdk_adu_ evkmimxrt1060, This example is similar
se050 evkmimxrt1170 to azure_iot_embedded_
sdk_adu. The difference
is using SE050 to store
device credential (private
key and device certificate)
and support device
authentication when
connecting with Azure loT
hub.
USBX usbx_device_audio_loopback Ipcxpresso55s16, This example works as a
Ipcxpresso55s28, USB audio device. When
Ipcxpresso55s36, connecting it to a PC, it will
Ipcxpresso55s69 appear as a USB speaker

MCUSDKARTOSRN

and a USB microphone
device.

usbx_device_audio_microphone

evkmimxrt1060,
evkmimxrt1040

This example works as a
USB Audio Microphone
device. It will appear as a
USB Audio Microphone
when connected to PC.

usbx_device_audio_speaker

evkmimxrt1060,
evkmimxrt1040

All information provided in this document is subject to legal disclaimers.

This example works as
a USB Audio Speaker
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Components Example Name Boards Description
device. It will appear as a
USB Speaker device when
connected to PC.
usbx_device cdc_acm Ipcxpresso55s16, An example works as a

Ipcxpresso55s28, USB CDC ACM device.

Ipcxpresso55s36,

Ipcxpresso55s69

usbx_device _composite
_cdc_acm_cdc_acm

evkmimxrt1010,
evkmimxrt1015,
evkmimxrt1020,
evkmimxrt1024,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170,
Ipcxpresso55s16,
Ipcxpresso55s28,
Ipcxpresso055s36,
Ipcxpresso55s69

This example works as two
USB CDC ACM devices.

usbx_device_hid_keyboard

evkmimxrt1010,
evkmimxrt1015,
evkmimxrt1020,
evkmimxrt1024,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170,

Ipcxpresso55s16,
Ipcxpresso055s28,
Ipcxpresso55s36,
Ipcxpresso55s69

An example works as a
USB HID keyboard device.

usbx_device_hid_mouse

evkmimxrt1010,
evkmimxrt1015,
evkmimxrt1020,
evkmimxrt1024,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170,

Ipcxpresso55s16,
Ipcxpresso055s28,

All information provided in this document is subject to legal disclaimers.

This example works as a
USB HID mouse device.
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Components

Example Name

Boards

Description
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Ipcxpresso55s36,
Ipcxpresso55s69

usbx_device_mass_storage

evkmimxrt1010,
evkmimxrt1015,
evkmimxrt1020,
evkmimxrt1024,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170,
Ipcxpresso55s28,
Ipcxpresso055s36,
Ipcxpresso55s69

USB mass storage device
example.

usbx_host_cdc_acm

Ipcxpresso55s28,
Ipcxpresso55s36,
Ipcxpresso55s69

This example works

as a USB host. It can
communicate with a USB
CDC ACM device

usbx_host_hid_keyboard

evkmimxrt1010,
evkmimxrt1015,
evkmimxrt1020,
evkmimxrt1024,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170,
Ipcxpresso055s28,
Ipcxpresso55s36,
Ipcxpresso55s69

An example works as a
USB HID keyboard host.
When connecting a USB
HID keyboard and pressing
keys, the serial port will
output which key has been
pressed.

usbx_host_hid_mouse

evkmimxrt1010,
evkmimxrt1015,
evkmimxrt1020,
evkmimxrt1024
evkmimxrt1040
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170,
Ipcxpresso55s28,
Ipcxpresso055s36,
Ipcxpresso55s69

This example works as
a USB HID mouse host.
When connecting a USB
HID mouse and clicking
the mouse buttons, the
serial console will output
which button has been
clicked.

usbx_host_mass_storage

evkmimxrt1010,
evkmimxrt1015,

All information provided in this document is subject to legal disclaimers.

USB mass storage host
example.
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Table 1. Supported boards and examples...continued
Components Example Name Boards Description

evkmimxrt1020,
evkmimxrt1024,
evkmimxrt1040,
evkbimxrt1050,
evkmimxrt1060,
evkbmimxrt1060,
evkmimxrt1064,
evkmimxrt1160,
evkmimxrt1170,

evkbmimxrt1170,
Ipcxpresso55s28,
Ipcxpresso055s36,
Ipcxpresso55s69

combined examples combine_usbx_netxduo_filex evkmimxrt1020, An example combined
evkmimxrt1024, a ping example and a
evkmimxrt1040, USB mass storage device
evkbimxrt1050, example. It uses these
evkmimxrt1060, components: ThreadX,
evkbmimxrt1060, FileX, USBX, NetX Duo.
evkmimxrt1064,

evkmimxrt1160,
evkmimxrt1170,
evkbmimxrt1170

3 Known issues

This section lists the know issues.

3.1 NetX Duo iperf example

The NetX Duo iperf example works for Linux but not for Windows 10.

3.2 ThreadX Module example

The ThreadX Module example currently only supports the IAR toolchain.

MCUSDKARTOSRN All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.
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4 Legal information

MCUXpresso SDK Azure RTOS Release Notes

4.1 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.

4.2 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.

MCUSDKARTOSRN

All information provided in this document is subject to legal disclaimers.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://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 data sheet 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.

4.3 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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