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Abstract This document describes how to use the USB Host Remote Network Driver Interface Specification

(RNDIS) and Lightweight TCP/IP (IwlP) example in the MCUXpresso SDK to access the internet
via a cellphone.
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1 Introduction

The USB tethering feature on the cell phone enables full access to the Internet. This document describes how
to use the USB Host Remote Network Driver Interface Specification (RNDIS) and Lightweight Transmission
Control Protocol/Internet Protocol (lwlP) example provided in the MCUXpresso SDK. This example enables you
to access the Internet via a cell phone, which turns on the USB tethering function.

2 Software

The document mentions the MCUXpresso SDK2.4 evkbimxrt1050 package as an example. The folders on the
other boards are similar.

2.1 Folder structure

Figure 1 and Figure 2 illustrate the folder structure of the MCUXpresso SDK2.4 evkbimxrt1050 package.

i SDK_2.0_EVKB-IMXRT1050.zip
boards

evkbimrt1050
aws_examples
crmsis_driver_examples
demo_apps
driver_examples
emwin_examples
fatfs_examples
littlefs_examples
Iwip_examples

Iwip_dhcp

Iwip_dhcp_ush

Figure 1. Contents of the lwip_examples folder
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SDK_2.0_EVEKB-IMXRT1030.zip
boards
evkbimzrt1050
evkbimxrt1050_agrn01
evkhbimurt1030_om13588
CMSIS
devices
docs
middleware
cjson
Ernwin
fatfs
issdk
libjpeg
littlefs
Iwip
mbedtls
mrmcau
motor_control

picohttpparser

rtcesl
sdmmc
ush
device
host
class
Figure 2. Contents of the USB folder
Table 1 describes the content of the folders.
Table 1. Contents of the folders
Folder Description

boards/
CMSIS/
devices/
docs/
middleware/

rtos/

MCUXpresso SDK2.x evkbimxrt1050 package directory
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Table 1. Contents of the folders...continued
Folder Description

boards/evkbimxrt1050/1lwip examples/ |USB RNDIS & Iwip example directory
lwip dhcp_usb

middleware/usb/host/class USB RNDIS class driver

middleware/lwip/port USB ethernet interface driver

2.2 Features
The software provides 1wip dhcp usb as an example, which is a simple demonstration. This example
integrates the USB Host RNDIS and IwlP TCP/IP stack.

* The example performs the following steps.
— Connects to a cell phone, which turns on the USB tethering feature.
— Gets the ip address via DHCP.
— Pings the URL www.nxp.com.
* Supports BareMetal (BM) and Free Real-Time Operating System (FreeRTOS).

2.3 Building the demo

The demo projects are available in the below path.
<root>/boards/board name/lwip examples/lwip dhcp usb/<rtos>/<toolchain>.

Note: The <rtos>is bm” for BareMetal or freertos for FreeRTOS OS. For more information on how to build
the demo/download the binary to the board, see root/docs/Getting Started with MCUXpresso SDK
for xxxx(board name) .pdf.

3 Hardware

* Micro AB to standard A USB converter
* USB A to micro AB cable
* Personal Computer(PC)
¢ Cell phone with Android OS
— MEIZU Note 3 — OS is Flyme 6.1.0.1M
— Moto G — Android 8.1.0
— Honor 10 of Huawei — EMUI 8.1.0
— Huawei Mate 40 Pro — HarmonyOS 4.0.0
— Redmi K40 — MIUI 14.0.8 Android 13
— Redmi K60 — HyperOS 1.0.4.0.UMNCNXM Android 14

4 Run demo

This section lists the steps to Section 4.1, Section "Begin to run", and Section "Insert the USB device". The
section also provides Section "Turn on the USB tethering feature on the cell phone".

4.1 Set up the board

The following are the steps to set up the board.
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1. Set the hardware jumpers to the default settings.
2. Make sure that the USB port has power. For details, refer to the readme . txt file.

3. Make sure to build and download the 1wip dhcp usb demo to the board as described in Section 2.3
"Building the demo".

4. Connect Universal Asynchronous Receiver Transmitter (UART) to PC.
5. Configure the COM port of the PC and get the debug information.
6. Open the COM port in the PC device manager with the serial tool, such as TeraTerm.

4.2 Begin to run

To begin, power on the board. The following information appears in the terminal.

host init.

Figure 3. Terminal information

4.3 Insert the USB device

To insert the USB device, perform the following steps.

1. Connect the cell phone to the usb port on the board.
The example prints the following log in the terminal.

host init.

the ush tethering Featue 1= not enabled, pleaze twn on ushk tethering i1n mobile phone
|device net supperted.
|

Figure 4. Terminal log
For the steps to turn on the usb tethering feature, see Section 4.4 "Turn on the USB tethering feature on the
cell phone".

2. After enabling the feature, the 1wip example enumerates the cell phone as cdc device and prints the
following log in the terminal.

host init.
the ush tethering featue is not enabled, please turn on ush tethering in mobile phone
evice nat enpparted

device ode attached:

pid=0x108arid=0x12d] address=1

rodis device attached

DHCF example

DHCP state . SELECTING
DHCP state . REQUESTING
DHCP state . CHECEING

DHCP =state . BOUND

TFvd pddress 0 182, 168.42. 245
IFvd Subnet mask : 265255 2650
TPvd Gateway © 182 188 42 129

walting for getting the TP Address. ...

the TP Address of nxp. com is c 1124 20,185

Figure 5. Terminal log when the example enumerates the cell phone

3. After the enumeration of the cell phone, the example gets the IP address and pings repeatedly. The
following log appears in the terminal.
Note: The IP information and IP address of the NXP website is different in different scenarios.
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host init.
the ush tethering featue is not enabled, please turn on ush tethering in mobile phone
device not supported.
device ode attached:
pid=0x108arid=0x12d] address=1

rodis device attached

ping:
ping:
1

ping:

112. 4.

12. 4.
EE ms

112. 4.

the TP Address of nxp. com is

send

20. 1585

recw

20. 1585

send

20. 1585

DHCF example

DHCP state . SELECTING
DHCP state . REQUESTING
DHCP state . CHECEING

DHCP =state . BOUND

TFvd pddress 0 182, 168.42. 245
IFvd Subnet mask : 265255 2650
TPvd Gateway © 182 188 42 129

walting for getting the TP Address. ...

© 112.4.20. 188

Figure 6. Terminal log when the example pings the NXP website

4.4 Turn on the USB tethering feature on the cell phone

Note: The following steps are valid for the Redmi K60 cell phone on Android 14. For other cell phone or other
Android version, the steps can differ.

1. Find the system setting on your cell phone.
2. Check the Portable hotspot option.
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Settings

D My device Update

= WLAN Off »
a Bluetooth on >
m Mobile networks >
“°  Interconnectivity >
Portable hotspot off >
%5 More connectivity options >
Wallpaper & personalization >

Lock screen >

Home screen >

0o
0 Notifications & status bar >
A

Display & brightness >

m Sound Srtotrchr—————— >

Figure 7. Check the Portable hotspot option

Note: It is not possible to enable USB tethering until the cell phone connects to a USB RNDIS Host.
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Figure 8. USB tethering

e
Portable hotspot

Portable hotspot

Redrm K60

e

Set up portable hotspot

One-time data limit
Data limit will be applied next time your hotspot is
on

P

Turn off hotspot automatically
Turn off hotspot automatically when no

devices are connected

«©

Support sixth generation standard
Some devices might be incompatible with the
802.17ax standard. Tumn this feature off if you
experience problems,

Bluetooth tethering
Sharing this phone's internet connection via
Bluetooth

Connected devices \ortable hotspot is off

View connected devices

3. The USB tethering is available only when the cell phone connects to a USB RNDIS Host. Tap the switch to

enable the USB tethering feature.
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&
Portable hotspot

Portable hotspot
Redrm K60

b

Set up portable hotspot

One-time data limit

Data limit will be applied next time your hotspot is >
on

Turn off hotspot automatically

Turn off hotspot automatically when no O

devices are connected

Support sixth generation standard
Some devices might be incompatible with the
802.17ax standard. Tumn this feature off if you
experience problems,

USE tethering
Tethered ()

Bluetooth tethering
Sharing this phone's internet connection via
Bluetooth

Connected devices \ortable hotspot is off

View connected devices

5 Known issue

If the mobile phone is unplugged and then plugged in again during the 1wip example ping, the ping command
does not receive feedback. This issue only occurs on the MEIZU Note 3.
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ping. send

Liz.4.20. 155

ping. =send

Liz.4.20. 155

ping. =send

Liz.4.20. 155

ping. =send

Liz.4.20. 155

ping. =send

Liz.4.20. 155

ping. =send

Liz.4.20. 155

ping. =send

Liz.4.20. 155

ping. =send

Lie. 4. 20. 155

Figure 9. No feedback received on the MEIZU Note 3

6 Revision history

Table 2. Revision history

Document ID Release date Description

UG10118 v.1.0 22 April 2024 * 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.

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.

Amazon Web Services, AWS, the Powered by AWS logo, and FreeRTOS
— are trademarks of Amazon.com, Inc. or its affiliates.

Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of
companies.
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