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About This Document

The document describes in detail the Wi-Fi/Bluetooth solution offered by Murata for i.MX, in terms
of usage.

The document uses NXP’s i.MX RT series-based Evaluation Kits (EVKs) as examples and all
software referenced in the document are assumed to be used on such EVKs. Custom hardware-
based solutions and /or unsupported Linux versions/software may require additional modifications
and are outside the scope of this document.

Audience & Purpose

This document is targeted towards system developers of NXP i.MX application processor-based
solutions, running FreeRTOS operating system.

Document Conventions
Table 1 describes the document conventions.

Table 1: Document Conventions

Conventions Description

Warning Note

@ Indicates very important note. Users are strongly recommended to review.

Info Note
Intended for informational purposes. Users should review.

Menu Reference
In Indicates menu navigation instructions.
Example: Insert< Tables= Quick Tables=> Save Selection to Gallery I

External Hyperlink

This symbol indicates a hyperlink to an external document or website.
Example: Embedded Artists AB C7'

Click on the text to open the external link.

D?l

Internal Hyperlink
Y This symbol indicates a hyperlink within the document.
Example: Introduction C¥

Click on the text to open the link.

Console input/output or Console I/0 or Code Snippet
code snippet This text Style denotes console input/output or a code snippet.

Console /0 or Code Snippet Comment
This text Style denotes a console input/output or code snippet comment.

# Console I/0 comment
// Code snippet comment e Console /O comment (preceded by “#”) is for informational purposes only
and does not denote actual console input/output.

e Code Snippet comment (preceded by “//’) may exist in the original code.
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1 Introduction

This document details enabling Murata’s (NXP-based) Wi-Fi/Bluetooth modules T (2DS/1XK/1ZM)
on NXP i.MX RT Evaluation Kits 7 (RT500/600/1050/1060/1064/1160/1170) and Embedded
Artists i.MX RT Developer Kits 7 (RT1062/1064/1176), using Embedded Artists’ Wi-Fi/BT M.2
modules C7.

Murata supports several NXP i.MX RT EVKs and Wi-Fi/Bluetooth M.2 modules with the
MCUXpresso SDK 2.11.0. Embedded Artists provides their own drop-in patch for their i. MX RT
Developer Kits.

Wi-Fi support is consistent throughout. However, BT/BLE support is limited to specific NXP i.MX RT
platforms such as RT1060 and RT1170 on 1XK/1ZM modules.

NXP’s MCUXpresso IDE Cf and SDK C7 solution provides strong support to customers looking to

get their wireless-enabled i.MX RT product to market quickly and easily. Embedded Artists C7
provides drop-in hardware interconnect with the M.2 modules in addition to their own enhanced
i.MX RT hardware solutions. Murata’s Wi-Fi/Bluetooth modules are best of breed with
comprehensive hardware, software, and regulatory support. Murata’s Community Forum C7
provides easy access to customers needing hands-on support.

Figure 1 below shows one such example — NXP i.MX RT1160 EVK with Type 1ZM module
(enabled by Embedded Artists’ 1ZM M.2 module).

Figure 1: NXP i.MX RT1160 EVK and Embedded Artists 1ZM M.2 Module

©2021 by Murata Manufacturing Co., Ltd. e May 10, 2022 e E2B-07-1399 e Rev. 2.0 ¢ www.murata.com n


https://www.murata.com/
https://www.murata.com/products/connectivitymodule/wi-fi-bluetooth/overview/nxp-based-modules
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards:SABRE_HOME
https://www.embeddedartists.com/developers-kits/
https://www.embeddedartists.com/developers-kits/
https://www.embeddedartists.com/m2/
https://www.embeddedartists.com/m2/
https://www.nxp.com/design/software/development-software/mcuxpresso-software-and-tools-/mcuxpresso-integrated-development-environment-ide:MCUXpresso-IDE
https://mcuxpresso.nxp.com/en/welcome
https://www.embeddedartists.com/
https://community.murata.com/s/

B \Vi-Fi/Bluetooth (NXP) for i.MX FreeRTOS User Guide muRata

INNOVATOR IN ELECTRONICS

2 Hardware Options

This section describes how to configure the hardware correctly, for both NXP and Embedded Artists
i.MX RT series platforms. The following table lists the different platforms supported by Murata
modules.

Table 2: Murata module support on NXP and Embedded Artists' platforms

i.MX EVK / Dev kit ‘ Manufacturer | Part number glluupr::)arggdules Interconnect

i.MX RT1170 EVK C7 NXP MIMXRT1170-EVK 2DS £, 1XK C7, 1ZM 7 '\I_i,% uSD-M.2 Adapter
i.MX RT1160 EVK .7 NXP MIMXRT1160-EVK 2DS £, 1XK 7, 1ZM 7 | M.2

i.MX RT1064 EVK .7 NXP MIMXRT1064-EVK 2DS £77, 1XK £7, 1ZM 7 | uSD-M.2 Adapter C7
i.MX RT1060 EVK 7 NXP MIMXRT1060-EVK 2DS £27, 1XK £7, 1ZM 7 | uSD-M.2 Adapter C7
i.MX RT1060 EVKB 7 NXP MIMXRT1060-EVKB 2DS ", 1XK ., 1ZzM f | uSD-M.2 Adapter C7
i.MX RT1050 EVK 7 NXP IMXRT1050-EVKB 2DS ", 1XK ., 1ZzM f | uSD-M.2 Adapter C7
i.MX RT1020 EVK .7 NXP EVK-MIMXRT1020 2Ds 71 uSD-M.2 Adapter C7
i.MX RT595 EVK C7 NXP MIMXRT595-EVK 2DS £, 1XK 7, 1ZM 7 | M.2

i.MX RT685 EVK C7 NXP MIMXRT685-EVK 2DS £77, 1XK £7, 1ZM 7 | uSD-M.2 Adapter C7
i.MX RT685 AUD EVK C | NXP MIMXRT685-AUD-EVK | 2DS C77, 1XK C7, 1ZM C7 | M.2

i.MX RT1176 Dev Kit 7 | hmoedded | Eako03s0 2DS O, AXK 7, 1ZM 7 | M.2

i.MX RT1064 Dev Kit 7 | hmoedded | Eacooszs 2DS M, 1XK 7, 1ZM 7 | M.2

i.MX RT1062 Dev Kit 7 | amoedded | akoo3to 2DS M, 1XK 7, 1ZM 7 | M.2

3 Software Options
Several toolchains are supported by NXP as below, but MCUXpresso IDE is the primary focus in
this document:

e NXP supports MCUXpresso IDE

e GNU toolchain for Arm® Cortex® -M with Cmake build system

e |AR Embedded Workbench

e Keil™ MDK-Arm

12DS does not support Bluetooth.
2 Interfacing via uSD is only supported for the Bluetooth examples.
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4 Hardware Setup for NXP EVKs with uSD-M.2
Adapter

To enable Murata’s wireless solution on NXP’s i.MX RT 1020/1050/1060/1064/685 Evaluation Kits,
Embedded Artists’ Wi-Fi/BT M.2 EVBs (Murata module onboard) must be connected to Murata’s
uSD-M.2 Adapter. Refer to Figure 2 for example of i.MX RT1050 EVK. Murata’s uSD-M.2 Adapter
plugs in directly to the EVK’s microSD connector. The micro USB connector (J28) is used for USB-
UART/JTAG. The NXP i.MX RT 1160/1170/595 EVKs have on-board M.2 slot that can be used.
i.MX RT 1170 also supports the uSD-M.2 adapter option. The on-board debug adapter is
supported.

Refer to Section 11 C¥ on how to correctly connect Embedded Artists’ Wi-Fi/BT M.2 EVB to the
Murata Adapter and how to properly jumper the Adapter for default 1.8V VIO operation (not 3.3V
override mode). Now insert the Murata Adapter into the microSD slot (J20) until you hear the click
sound (push-push connector). Per Section 11.3 CY, it is best to tape the uSD Adapter-microSD
connection. Make sure the green LED (LED1) on the adapter board is illuminated when powered.
Also, the blue LED (LEDZ2) should not be illuminated. Repeating the Murata uSD-M.2 Adapter
jumper settings:

e Forrev B1 adapter, J12isin 1-2 pos & J13 is in 1-2 pos.
e For (legacy) rev A adapter, J12 is open.

Additional connections between some EVKs and the uSD-M.2 adapter are required for full
functionality, using male-to-female jumper cables. Please refer to Table 3, Table 4, Table 5 and
Table 6 for additional connection requirements on the various NXP i.MX RT EVKs.

Figure 2: Connecting the EVB to the EVK using uSD interface

NXP i.MX RT 1060 EVK

Murata uSD-M.2
Embedded Adapter
Artists 1XK

Module

Male-to-female jumper cables x 4

Table 3: Additional cabling for NXP i.MX RT 1060 EVK

Pin name

uSD-M.2 adapter
pin

i.MX RT 1060 EVK
pin

Pin name of RT
1060 EVK

GPIO name of RT
1060 EVK

BT_UART_TXD_HOST | J9 (pin 1) J22 (pin 1) LPUART3_RXD GPIO_AD_B1_07
BT_UART_RXD_HOST | J9 (pin 2) J22 (pin 2) LPUART3_TXD GPIO_AD_B1_06
BT_UART_RTS_HOST | J8 (pin 3) J23 (pin 3) LPUART3_CTS GPIO_AD_B1_04
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BT_UART_CTS_HOST

J8 (pin 4)

J23 (pin 4)

LPUART3_RTS

GPIO_AD _B1 05

Table 4: Additional cabling for NXP i.MX RT 1060 EVKB

i.MX RT 1060 EVKB | Pin name of RT GPIO name of RT

uSD-M.2 adapter

IOELL pin pin 1060 EVKB 1060 EVKB

BT_UART_TXD_HOST | J9 (pin 1) J16 (pin 1) LPUART3_RXD GPIO_AD_B1_07
BT_UART_RXD_HOST | J9 (pin 2) J16 (pin 2) LPUART3_TXD GPIO_AD_B1_06
BT_UART_RTS_HOST | J8 (pin 3) J33 (pin 3) LPUART3_CTS GPIO_AD_B1_04
BT_UART_CTS_HOST | J8 (pin 4) J33 (pin 4) LPUART3_RTS GPIO_AD_B1 05

Table 5: Additional cabling for NXP i.MX RT 1170 EVK

Pin name of RT GPIO name of RT

uSD-M.2 adapter

Pin name pin i.MX RT 1170 pin 1170 1170

BT_UART_TXD_HOST | J9 (pin 1) J25 (pin 13) LPUART7_RXD GPIO_AD_01
BT_UART_RXD_HOST | J9 (pin 2) J25 (pin 15) LPUART7_TXD GPIO_AD_00
BT_UART_RTS_HOST | J8 (pin 3) J25 (pin 11) LPUART7_CTS GPIO_AD_02
BT_UART_CTS_HOST | J8 (pin 4) J25 (pin 9) LPUART7_RTS GPIO_AD_03

Table 6: Additional cabling for NXP i.MX RT 685 EVK

uSD-M.2

Pin name adapter pin i.MX RT 685 pin GPg;; name of RT | 5pi0 name of RT 685
BT_UART_TXD_HOST | J9 (pin 1) J27 (pin 1) USART4_RXD FC4 RXD_SDA_MOSI_DATA
BT_UART_RXD_HOST | J9 (pin 2) J27 (pin 2) USART4_TXD FC4_TXD_SCL_MISO_WS
BT_UART_RTS_HOST | J8 (pin 3) J47 (pin 9) USART4_CTS FC4 CTS_SDA_SSELO
BT_UART_CTS_HOST | J8 (pin 4) J27 (pin 5) USART4_RTS FC4 RTS_SCL_SSEL1
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5 Hardware Setup for Embedded Artists Dev Kits via
M.2 interface

Embedded Artists’ i.MX RT Developer Kits have a M.2 connector onboard for direct connection to
the M.2 EVB (no adapter required). LPC-Link2 is recommended for the debug adapter. Embedded
Artists’ website provides support package. Figure 3 shows the full connection of developer’s kit with
M.2 and debug probe. Micro USB connector (J22) is used for USB-UART. J10 is used for LPC-
Link2 connection.

The red line in the flex cable used to connect the debug probe to the developer’s kit should align with the
arrow at J10 (i.e., pin 1 of J10).

Figure 3: Embedded Artists i.MX RT 1062 Developer's Kit
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6 Software Setup for NXP EVKs

If you are using Embedded Artists Board, please skip this section and go to Section 7 CY of this
document.

Click here C7 to go the NXP landing page as shown in Figure 4. Follow the steps described in NXP
web to install these tools:

e MCUXpresso IDE C7 (version 11.6.0 or later)
e Mbed Virtual COM Port Driver C7

e Terminal application (Tera Term C7, Putty C7, etc.)

o iPerfr?

Figure 4: NXP Getting Started Web Page

Get Started with the

MIMXRT1050-EVK

Jump To Plugltin
| 1.Plugitin Let's take your MIMXRT1050-EVK / EVKB for a test drivel You have the choice of watching the sequence in a
1.1 Attach the USE Cable short video or following the detailed actions list below.
1.2 Run the Out-of-Box Demo
2. Get Software Get Started with MIMXRT1050-EVK / EVKB Development Platform - How to

3. Build, Run

4. Leamn

Quick Reference

Chip Documents

Errata

You should now be able to see Mbed Serial Port on the Device Manager as shown in Figure 5 if
you completed software installation successfully.

Figure 5: COM Port of NXP IMXRT1050-EVKB

475" Ports (COM & LPT)
S . f? mbed 5erial Port (COMES)

For installing the required SDK(s) for MCUXpresso IDE, please refer to Section 8 C¥.
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7 Software Setup for Embedded Artists Dev Kits

If you are using NXP Board, please skip this section and go back to Section 6 Cf of this document.

Click here C7 to go the EA landing page for i.MX RT 1176 as shown in Figure 6. Download the
document iMX RT Developers Kit Program Development Guide C7 from the resource tab for
detailed instructions about downloading and setting up the SDK. The patched SDK C7 is also
accessible from this page that enables the EA Developers Kits on MCUXpresso. You can also
download Getting Started with M.2 modules and i.MX RT C7 to run the sample examples. Also
install all the tools mentioned below:

o MCUXpresso IDE
e FTDI Virtual COM Port Driver

e Terminal application (TeraTerm, Putty, etc.)

Figure 6: Embedded Artists Resource Web

iMX RT1176 uCOM
Request a Quote @

Combining the best of
microcontrollers and
application processors

Flyers and specifications Documentation and guides m

e IMXRT1176 UCOM Board Flyer e IMX RT Developers Kit Program @ eroduct compliance declarations

& IMXRT1176-32 uCOM Datasheet Development Guide [ Longevity and PCN
[ Machine Learning (ML) on iMX

= Generic UCOM board 3D-models

B2 iMX RT1176 UuCOM Pin
[@ Patched SDK

Multiplexing
(imx.embeddedartists.com)

You should see LPC based USB device and USB Serial Port on the Device Manager as below if
you completed software installation successfully. The driver for LPC-Link2 is included in the
MCUXpresso.

Figure 7: COM Port and JTAG of Embedded Artists Kit

...I'E LpcDevice
- LB | PC based USB device
475 Ports (COM & LPT)
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8 SDK Setup for MCUXpresso

MCUXpresso supports various processors, so it requires appropriate SDK for i.MX RT. To support
Embedded Artists’ Wireless M.2 Modules, additional components (NXP Wi-Fi and other related
components) are required. There are two ways to install SDK in the new MCUXpresso IDE. Follow
the steps below carefully to install right components.

8.1 Drag and drop SDK in the IDE

1. First download the MCUXpresso SDK by following this URL . You will need to login to
your NXP account and then click “Select Development Board”. Refer to Figure 8.

Type “1060”, then select “EVK-MIMXRT1060” for i.MX RT 1060 EVK. Refer to Figure 9.

On the right, then click “Build MCUXpresso SDK”. Ensure SDK 2.11.0 or later is selected.
This document uses SDK 2.11.0 in the examples. Refer to Figure 10.

4. Click “Select All” and then select “Download SDK” to download the SDK. Refer to Figure
11.

5. Agree to the EULA. Refer to Figure 12.

Click “Download SDK Archive” if download does not start automatically. Then click “Close”.
Refer to Figure 13.

7. Toinstall the SDK in the MCUXpresso, drag and drop the SDK Archive file on “Installed
SDKs window”. Refer to Figure 14.

Figure 8: Access MCUXpresso SDK URL

MCUXpresso SDK Builder

The MCUXpresso SDK brnings open source drivers, middleware, and reference example
applications to speed your software development. Customize and download an SDK

specific to your processor or evaluation board selections.

BB Select Development Board ‘ ‘ A Access My SDK Dashboard

NXP strongly recommends you update to the latest version of MCUXpresso SDK that contains essential security
updates for Bluetooth Low Energy software stack implementations.
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Figure 9: Select Development Board

Select Development Board

Search for your board or kit to get started.

Search for Hardware

1060

Boarde

SI m EVK-MIMXRT1060 I

M MIMXRT1060-EVKB

Figure 10: Start SDK Build

Selection Details

EVK-MIMXRT1060
@ rpo.com &
1.MX RT1060 Evaluation Kit

Build MCUXpresso SDK  v2.11.0 ~

Board Configuration

Matched Hardware Platforms

Found £ HW solutions that match your criteria.

(Boards. @), Kits: @@, Processors: ZP)

Figure 11: Initiate SDK Download

Build SDK for EVK-MIMXRT1060
Generate a downloadable SDK archive for use with desktop MCUXpresso Tools.
Developer Environment Settings
Selections here will impact files and examples projects included in the SDK and Generated Frojects
R —o
E SDK Version 2.11.0 (released 2022-01-14)
wostos | ‘3 Toolenain(1DE P ¢ e m ( d
Search I SELECT ALL I UNSELECTALL
Name Category Description D

SDMMC Stack Middleware Stack supporting SD, MMC, SDIO

CANopen Middleware MicroCANopen Stack from Embedded Solutions Academy

CMSIS DSP Library CMSIS DSP Lib CMSIS DSP Software Library

elQ Middleware elQ machine leaming SDK containing: - ARM CMSIS-NN library ... (more) CMSIS DSP Library

Embedded Wizard GUI Middleware Embedded Wizard GUI from TARA Systems

emWwin Middleware emwin graphics library

Essential Audio Processing Library Middleware Audio processing blocks for enhancing the tonal and spatial ... (more)

Azure RTOS (7 selected) Azure RTOS v

FreeRTOS (4 selected) Real-time operating system for microcontrollers from Amazon ~

K |
I DOWNLOAD SDK I

©2021 by Murata Manufacturing Co., Ltd. e May 10, 2022 e E2B-07-1399 e Rev. 2.0 ¢ www.murata.com



https://www.murata.com/

B \Vi-Fi/Bluetooth (NXP) for i.MX FreeRTOS User Guide

Figure 12: Agree to The EULA Agreement

Software Terms and Conditions

Please read the following agreement and click "l AGREE" at the bottom before downloading your software.

EULA Software Content Register

LA_OPT_WOLFSSL_EVAL v1 June 2017
Third Party License Terms

‘This end-user license agreement is between WolfSSL Inc. (WolfSSL) and you.

L wolfSSL grants youa license to use the WolfSSL CyaSSL sofiware (the Sofiware) for intemal development, testing, and evaluation purpeses caly. You must
enter into a separate agreement with wolfSSL. to use the Software in any other way
2 The intellectuzl property and propristary rights of whatever nature in the Software and related documentation, including derivative works thereof, are and shall

remain the exclusive property of wolfSSL or its suppliers, and nothing in this agreement should be construed as fransferring any aspects of such rights o you or any third

party. wolfSSL and its suppliers reserve any and all rights not expresely eranted in this Agreement. You will not sell, assign, sublicenze, lease, or otherwise transfer any

part of this license

3 THE SOFTWARE IS PROVIDED TO YOU "AS IS" WITHOUT ANY WARRANTIES OF ANY KIND, INCLUDING, BUT NOT LIMITED TO,
WARRANTIES CONCERNING THE INSTALLATION E, OR PERFORMANCE OF THE SOFTWARE. WOLFSSL AND IT8 SUPPLIERS DISCLAIM ANY AND
ALL WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF NONINFRINGEMENT,
MERCHANTABILITY, AND/OR FITNESS FOR A PARTICULAR PURPOSE. WOLFSSL AND ITS SUPPLIERS DO NOT WARRANT THAT THE TECHNOLOGY
WILL MEET YOUR REQUIREMENTS, THAT THE OPERATION THERECF WILL BE UNINTERRUPTED OR ERROR-FREE, OR THAT ERRORS WILL BE
CORRECTED.

4 TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, (A) IN NO EVENT SHALL WOLFSSL HAVE ANY LIABILITY FOR
CONSEQUENTIAL, EXEMPLARY, SPECIAL, INDIRECT, INCIDENTAL, OR PUNITIVE DAMAGES, INCLUDING, WITHOUT LIMITATION, ANY LOST
PROFIT OR LOST SAVINGS (WHETHER RESULTING FROM IMPAIRED OR LOST DATA, SOFTWARE, OR. COMPUTER FAILURE, OR ANY OTHER. CAUSE),
EVENIF IT HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES; AND (B) IN ANY EVENT, AND NOTWITHSTANDING ANY OTHER
PROVISION IN THIS AGREEMENT, THE AGGREGATE LIABILITY OF WOLFSSL TO YOU UNDER THIS AGREEMENT FOR ANY REASON AND UPON ANY
CAUSES OF ACTION SHALL BE LIMITED TO TWENTY-FIVE DOLLARS (US$23.00).

5 WolfSSL may terminate thit agreement immediately in the event wolfSSL reasonably believes that the Software may be subject to  claim of intellectual property
previous |2 of2| next [=]
€ Back Close

Downloads *

Figure 13: Download SDK

Downloads *

MCUXpresso SDK

I X Download SDK Archive including documentation (366 l-.-1El]|

' Download Standalone Example Project

Additional Tools

Download additional tools from NXP or its partners o create new projects and
modify example projects using the associated software components included in this
SDK.

' Embedded Wizard Studio
@ Crank Storyboard

Online Documentation
@  View SDK API Reference Manual
@  |SSDKAPI Reference Manual

MCUXPresso Config Tools
& Download Config Tools data

Close
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Figure 14: Install SDK

Name

B SDK_2 110

zip

B SDK_2_11_0_EVK-MIMXRT1060.zi0 18-01-2022 08:23 AM

(@ Installed SDKs

To install an SDK, simply drag and drop an SDK (zip file/folder

Installed SDKs . Awvailable Boards | Available Devices

MName SOH on
@ i SDK_2x_EVK-MIMXRT1020 211.08
@ & SDK_2x_EVK-MIMXRT1064 2110
@ # SDK_2a_EVK-MIMXRT295 2110
@ 8 SDK_2x_EVK-MIMXRT625 2110
@ # SDK_2x_EVKB-IMXRT1050 2110
@ & SDK_2:x_LPCXpresso33569 2100
@ 7 SDK_2x_MIMXRT1060-EVKB 2110
@ & SDK_2a_MIMXRT1160-EVK 2110
@ i SDK_2x_MIMXRT1170-EVK 2110
B g SDK 2x_MIMXRTES5-AUD-EVK 2110

Compressed (zipp...

DK Git repository into the 'Installed SDKs' view. [Common "'meuxpresso’ folder]

Manifest Version Location

390 i \SDK_2_11_D_EVK-MIMXRT1020.zip
390 & YSDK_2_11_0_EVK-MIMXRT1064 zip
3.9.0 z %SDK_2_11_0_EVK-MIMXRT395.zip
390 i YSDK_2_11_0_EVK-MIMXRTEE3 zip
390 i YSDK_2_11_0_EVKB-IMXRT1050.zip
3.80 _@ 4SDK_2_10_0_LPCXpresso33569.zip
390 & YSDK_2_11_0_MIMXRT1060-EVKE.zip
3.8.0 z YSDK_2_11_0_MIMXRT1160-EVK zip
390 i \SDK_2_11_0_MIMXRT1170-EVK zip
390 & 4SDK_2_11_0_MIMXRTE85- AUD-EVK zip
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3,25,267 KB

c-@eun|d=

b Offline Peripherals

) workspace

8.2 Install SDK directly from MCUXpresso IDE

1.

To install the SDK in the MCUXpresso IDE, click on “Download and Install SDKs”. To

switch to normal IDE, click on IDE. Refer to Figure 15.

Type “1060” in the filter box. Click on “evkmimxrt1060” and click on “install” to download

and install the SDK for i.MX RT 1060 EVK. Refer to Figure 16.

17.

Figure 15: Initiate Installation Process

Accept the license agreement and click on ‘Finish’ to start the download. Refer to Figure

B0 workspace - - MCURpresso DE

Fle Edt Navigate Search Broject Configlools Run RIOS Analysis Window Help
& f) Weicome

A

@

Eirst Steps

G

Web Resources  Doc

Welcome to MCUXpresso IDE

Download and Install SDKs
Usok )

)

/ Create a New Project
(Lioe
. Import SDK Examples
(LiDE J

MCUXpresso IDE provides an easy-to-
use Eclipse-based development
environment for NXP MCUs based on
ARM Cortex-M cores, including LPC and
Kinetis microcontrollers and i MX RT

crossover processors. It offers advanced
editing, compiling, and debugging
features with the addition of MCU-
specific debugging views, code trace
and profiling, multicore debugging, and
integrated configuration tools.

N
Y

MCUXpresso

[ClAlways show Welcome at start up

O workspace
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Figure 16: Download and Install SDK

B8 workspace - - MCUXpresse IDE — [u]
File Edit Nevigate Search Project Configlools Run RTOS Analysis Window Help

~ . Select MCUXpresso SDKs to install from https://mcuxpresso.nxp.com/eclipse/sdk

SDKs add device support to MCUXpresso IDE allowing projects to be created and debugged.
Select and install one or more MCUXpresso DK to provide device knowledge, drivers, middleware, and reference example applications for your development board or MCU.

Mn 8 show latest (] Hide board images

! evkbmimxrt1060 SDK_2.x_MIMXR. 2.11.0 MIMXRT1 1024 @
UNIFIED SUITE OF - Min Flash (K8} 0
TD?\?ELEJEA:EE?Y 7 Max s 081 0036
WITH NXP MCUs evkbmimxrt1060_agm01 SDK_2x_MIMXR...  2.11.0 MIMXRT1062D... 0 04 & n Min RAM (KB): o

Mex RAM (KB): 5120

[ ] External Flash

SDK_2x_EVK-MI MIMXRTI062D. Cores
[ Multicore
©ailCores (O Cortex-MO+ (O Cortex-M33

m evkmimxrt1060_agm01 SDK_ 2 EVK-MI..  2.11.0 MIMXRT1062D... 0 1024 O Cortex-M4 O Cortex-M7

Keywords
() Alexa loT Service (AIS) (] Alibaba Cloud (&liyun)
() Amazon Web Service (AWS) [ Audio
() Azure RTOS [ Bluetooth LE
() Bootloader (MCUBoot) ) Brown Out Detection
([ Bus Encryption Engine (BEE) Jcan

LEARN MORE > [ CANFD () CANopen
() CANopen (FD) D CMSIS NN
() Crank Storyboard [ Cryptography

pr () DHeP (] Digital Micrephone
Oosp el (LA
[ Embedded RPC [T Embedded Wizard

£
Install and Create Project Install and Import Exampl Install Uninstall Cancel

O workspace

& (@ Install MCUXpresso SDKs 32 {{y Welcome fg= =

Boards " Processors p
MCUXpI’eSSO Board SDK Version Package Flash RAM Status. Filter: mEDI Z

Software and Tools

Figure 17: Access License Agreement

3 instal ] X

Review Licenses

Licenses must be reviewed and accepted before the software can be installed. ')‘"

License text (for SDK_2.x_EVK-MIMXRT1060 2.11.0.201911251446):

LA_OPT_MXP_Software_License v31 December 2021

IMPORTANT. Read the following NXP Software License Agreement ("Agreement") completely. By selecting the "l Accept” button at the end of this page, or by
downloading, installing, or using the Licensed Software, you indicate that you accept the terms of the Agreement and you acknowledge that you have the
authority, for yourself ar on behalf of your company, to bind your company to these terms. You may then download or install the file, In the event of a
conflict between the terms of this Agreement and any license terms and conditions for MXP's proprietary software embedded anywhere in the Licensed
Software file, the terms of this Agreement shall control, If a separate license agreement for the Licensed Software has been signed by you and NXP, then that
agreement shall govern your use of the Licensed Software and shall supersede this Agreement.

NXP SOFTWARE LICENSE AGREEMENT

This is a legal agreement between your employer, of which you are an authorized representative, or, if you have no employer, you as an individual ("you" or
"Licensee"), and MXP BV, ("NXP"). It concerns your rights to use the software provided to you in binary or source code form and any accompanying written
materials (the "Licensed Software"). The Licensed Software may include any updates or error corrections or documentation relating to the Licensed Software
provided te you by NXP under this Agreement. In consideration for NXP allowing you to access the Licensed Software, you are agreeing to be bound by the
terms of this Agreement. If you do not agree to all of the terms of this Agreement, do not download or install the Licensed Software. If you change your mind
later, stop using the Licensed Software and delete all copies of the Licensed Software in your possession or control, Any copies of the Licensed Software that
vt have already dictribiterd where nermitted and dn nnt decrros will canatinne tn he anverned b thic Anreement Voor nrinr nce will alen continne tn he

O accept the terms of the license agreement:

()1 do not accept the terms of the license agreement

@ < Back Mext = Cancel
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9 Importing the Examples

The examples provided with MCUXpresso SDK (2.11.0 or later) support Murata modules out-of-the-
box.

9.1 Import Example(s)

1. Click on Import SDK example(s)... in the Quickstart Panel. (If the Welcome page is still
open, either close it, or click on the IDE icon). Refer to Figure 18.

Select the target EVK (e.g. evkmimxrt1060) and click the Next button. Refer to Figure 19.
Expand wifi_examples and select one or more examples to import. Click Finish. Ensure
SDK Debug Console is set as UART in Project Options. Refer to Figure 20.

Figure 18: Import SDK Example

(1) Quickstart Panel i3 (x)= Variables ®g Breakpoints =

MCUXpresso IDE - Quickstart Panel
iee | Mo project selected

= Create or import a project

Figure 19: Select Target EVK

Available boards

Please select an available board for your project.
evkmirmrt1060|

evkcmin k1060 evkmimxrt1060 agmdl
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Figure 20: Select Example

mulata
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N VT - =T -1 S—
v B = wifi_sxamples
[ = wifi_cert

O = wifi_cli

[ = wifi_cli_fw_dump
@ = wifiiperf

[ = wifi_setup

[ = wifi_test_mode
(] = wifi_webconfig

wifi_cert

wifi_cli

wifi_cli_fw_durmp

wifi_iperf

wifi_setup

wifi_test_mode

Simple AP to Client configuration over web.

< Back

Mext »

Cancel

9.2 Select the Module

Enable the correct compiler flag in source/app_config.h file to select the Murata module -

WIFI_IW416_BOARD_MURATA_1XK_USD / WIFI_88W8801_BOARD_MURATA_2DS USD/
WIFI_88W8987 BOARD_MURATA 1ZM_USD (for connecting via uSD-M.2 adapter, valid for i.MX

RT 1050, 1060, 1064, 1170 and 685 EVKs)

or WIFI_IW416_BOARD_MURATA_1XK_M2 / WIFI_88W8801_BOARD_MURATA_2DS_M2/
WIFI_88W8987 BOARD_MURATA _1ZM_M2 (for directly connecting via M.2 interface, valid for
only iMX RT 1160, 1170, 595 and 685-AUD EVKs).

Figure 21: Select the Module

[£€] main.c [n] app_config.h 532

10 /=
Copyright 2821 NXP
* All rights reserved.

SPDX-License-Identifier: BSD-3-Clause

* Supported Wi-Fi boards (modules):
* WIFI_88W8977_BOARD_PANSB26_SDIO
WIFI_88W3577 BOARD A
WIFI_88W3881_ BOARD

13 = WIFI_IW416_BOARD A
14 * WIFI_IW416_BOA

15 = WIFI_88WEI87 | 1

16 = WIFI_88WE881_BOARD_MURATA_2DS_USD

17 =+ WIFI_IW416_BOARD_MURATA_1XK_USD
18 * WIFI_88WS987_BOARD_MURATA_1ZM USD

FNCHOR
WIFI_IW416 BOARD MURATA_1XK_UsD| I

24 /* Wi-Fi boards configuration list */
26 /* Panasgnic PAN9826 SDIO ADAPTER */
27 #if defined(WIFI_88W8977 BOARD PANS®26 SDIO)

29 #define SD8377

38 #define SDMMCHOST OPERATION_VOLTAGE_3V3
31 #define SD_CLOCK_MAX (25088086U)

32 #define WIFI_BT_USE_USD_INTERFACE

33 #define WLAN_ED_MAC_CTRL

28 #define WIFI_BT TX PWR _LIMITS “"wlan_txpwrlimit cfg WW.h"
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9.3 Select the Region

By default, US region (FCC) is used for TX power limit values in Wi-Fi. However, the following
regions are supported by the Murata modules.

e US (FCC)

e Canada (IC)

e European Union

e Japan

e Worldwide Safe List

Edit the file source/app_config.h file and enable the required header file under the Murata module
compiler flag).

Figure 22: Select the Region

[£] main.c [h app_configh 3
1 #define 5D3581
#tdefine SDMMCHOST OPERATION VOLTAGE 1VS
#define SD_TIMING _MAX kSD TimingSDR2SHighSpeedMode
#define WIFI_BT USE_M2_ INTERFACE
- #define WLAN _ED MAC CTRL \
1 \
.ed_ctrl 2g = @x1, .ed offset_2g = @x1E \
i

/* Murata 1XK + Murata uSD-M.2 adapter */

#elif defined(WIFI IW416 BOARD MURATA 1xK_UsD)|

/f #define WIFI_BT _TX PWR_LIMITS "wlan_txpwrlimit_cfg_murata_1XK_CA.h"
// #define WIFI_BT_TX_PWR_LIMITS "wlan_txpwrlimit_cfg_murata_1XK_EU.h"
/f #define WIFI_BT_TX PWR_LIMITS “wlan_txpwrlimit cfg murata_1XK JP.h"
/f #define WIFI_BT _TX PWR_LIMITS "wlan_txpwrlimit_cfg_murata_1XK_US.h"
#define WIFI_BT_TX PWR_LIMITS “"wlan_txpwrlimit cfg_murata_1XK_WW.h"
“TUSTING Sooore

#define SDMMCHOST_OPERATION_VOLTAGE_1VE

#define 5D _TIMING_MAX kSD_TimingDDRS@&Mode

#define WIFI BT USE_USD INTERFACE

= #define WLAN_ED MAC_CTRL Y
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10 Running Sample Applications

Various sample applications are provided by the SDK. For example, there are 7 Wi-Fi examples
included in the 2.11.0 SDK for i.MX RT 1060 EVK:

e evkmimxrt1060_wifi_cert: Provides CLI access to common and advanced Wi-Fi
certification test operations.

e evkmimxrt1060_wifi_cli: Provides CLI access to common Wi-Fi operations, including
throughput measurements.

e evkmimxrt1060_wifi_cli_fw_dump: Provides Wi-Fi CLI Firmware dump example to
demonstrates the ability to capture a FW memory dump on a micro-USB memory device
connected to the host platform.

e evkmimxrt1060_wifi_iperf: Provides iPerf bandwidth tests to measure network
performance.
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evkmimxrt1060_wifi_setup: Provides a simple Wi-Fi setup demo (scan-connect-ping).

evkmimxrt1060_wifi_test_mode: Provides CLI access to common Wi-Fi certification test
operations.

evkmimxrt1060_wifi_webconfig: Provides a STA + SoftAP test with an embedded web
server.

Additionally, there are 17 Bluetooth examples included in the 2.11.0 SDK for i.MX RT 1060 EVK.

evkmimxrt1060_a2dp_sink: Demonstrates how to use the A2DP sink feature.
evkmimxrt1060_a2dp_source: Demonstrates how to use the A2DP source feature.

evkmimxrt1060_audio_profile: Demonstrates an audio control application using AWS
cloud.

evkmimxrt1060_central_hpc: Demonstrates basic BLE Central role functionality,
connecting to a HPS Server.

evkmimxrt1060_central_ht: Demonstrates basic BLE Central role functionality, connecting
to a health thermometer sensor.

evkmimxrt1060_central_ipsp: Demonstrates basic BLE Central role functionality,
connecting to an IPSP Service.

evkmimxrt1060_central_pxm: Demonstrates basic BLE Central role functionality,
connecting to a Proximity Reporter.

evkmimxrt1060_edgefast_bluetooth_shell: Demonstrates the shell mode of the simplified
Adapter APIs.

evkmimxrt1060_handsfree: Demonstrates the HFP HF basic functionality.
evkmimxrt1060_handsfree_ag: Demonstrates the HFP Ag basic functionality.

evkmimxrt1060_peripheral_hps: Demonstrates basic BLE Peripheral role functionality,
exposing an HTTP Proxy GATT Service.

evkmimxrt1060_peripheral_ht: Demonstrates basic BLE Peripheral role functionality,
exposing a Health Thermometer GATT Service.

evkmimxrt1060_peripheral_ipsp: Demonstrates basic BLE Peripheral role functionality,
exposing an Internet Protocol Support GATT Service.

evkmimxrt1060_peripheral_pxr: Demonstrates basic BLE Peripheral role functionality,
exposing a Proximity Reporter GATT Service.

evkmimxrt1060_spp: Demonstrates how to use the SPP feature.

evkmimxrt1060_wifi_provisioning: Demonstrates how the EVK Wi-Fi can be configured
by Android mobile application, via Bluetooth.

evkmimxrt1060_wireless_uart: Demonstrates basic BLE Central and Peripheral role at the
same time, with user control to switch the roles.

The following sections detail the process of running some of the examples on i.MX RT 1060 EVK.
The procedures will be similar in other EVKs as well, for the examples available for them.
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10.1 Example evkmimxrt1060_wifi_cert
1. Refer to Section 9 C¥ to import the evkmimxrt1060_wifi_cert example, and select the
current module (2DS, 1XK or 1ZM).
Click Debug in the QuickStart Panel. Refer to Figure 23.

For the very first attempt, you need to select the appropriate JTAG adapter. Select the
adapter and click OK, and then wait for a while for the build. You can see the log on
console window. Refer to Figure 24.

4. After the Debug process is complete, open the “Device Manager” in windows and go to
“Ports (COM & LPT)” to check the Mbed COM port number. In this case, COM 6 is our
COM port number. Refer to Figure 25.

5. Now the example is ready to run. Open Tera Term on the appropriate COM port (i.e. COM
6 in this case). Configure port for 115200 bps, 8 bits data, no parity, and 1 stop bit
(115200/8/N/1). Refer to Figure 26.

Click resume button in MCUXpresso. Refer to Figure 27.
You should see output from i.MX RT. Refer to Figure 28.

Type any of the command(s) and press enter to execute. Refer to Figure 29.

© ® N o

Click Terminate button in MCUXpresso to stop the test. Refer to Figure 30.

Figure 23: Example evkmimxrt1060_wifi_cert - Start Example

=

() Quickstart Panel (7 (%)= Variables ®g Breakpoints

. MCUXpresso IDE - Quickstart Panel
\_1oE | Project: evkrnimxrt1060_wifi_cert [Debug]

+ Create or import a project

- sNewprcject...
-’—
f @Impcr‘cSDKexample(s]...
® Import project(s) from file system...

+ Build your project

&, Build
J Clean
+ Debug your project M Eﬂ h M
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Figure 24: Example evkmimxrt1060_wifi_cert - Select Correct Adapter

. Probes discovered O *

Connect to target: MIMXRT1062:0000A
1 probe found. Select the probe to use:

Available attached probes

MName Serial number ... Type Manufactur... |DE Debug Mo...
DAPLinkCMSIS-DAP 022900001297...  Link.. ARM Non-Stop

Supported Probes (tick/untick to enable/disable)
MCUXpresso IDE LinkServer (inc, CMSIS-DAP) probes
P&E Micro probes

SEGGER J-Link probes

Probe search options

Search again

Remember my selection (for this Launch configuration)

@

Figure 25: Example evkmimxrt1060_wifi_cert - Check COM Port Number
> B Portable Devices
L e (COkd R PT)

& mbed Serial Port (COME) |
» = Print queues

©2021 by Murata Manufacturing Co., Ltd. e May 10, 2022 e E2B-07-1399 e Rev. 2.0 ¢ www.murata.com


https://www.murata.com/

B \Vi-Fi/Bluetooth (NXP) for i.MX FreeRTOS User Guide muRa_ta

INNOVATOR IN ELECTRONICS

Figure 26: Example evkmimxrt1060_wifi_cert - Configure Tera Term

YT Tera Term - [disconnected] VT

File Edit Setup Control Window Help

Terminal...
Window... Tera Term: Serial port setup >
Font »

Port: COMb v

I OK

Ty Speed: 115200 v|
S5H...
SSH Authentication... Data: 8 bit v Cancel
$5H Forwarding... .
55H KeyGenerator... Panty' none -
TCR/IP... . .

Stop bits: 1 bit v Help
General...
Additional settings... Flow control: hone ~
Save setup...
Restore setup... Transmit delay
Setup directory... .

0 msecichar 0 mseclline

Load key map... - -

Figure 27: Example evkmimxrt1060_wifi_cert - Resume Example

File Edit 5Source Refactor Mavigate Search Project  ConfigTocls Run RTOS  Analysis Window Help
.

AmiR | B R @ ‘Biw IS e N | e 0 R R
5 Project Explorer 53 iflf Registers % Faults 2, Pen . = B 4§ Debug
= | 1 e (n ] L - Ao
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Figure 28: Example evkmimxrt1060_wifi_cert - Example Output

app_cb: WLAN initialized

WLAN CLIs are initialized

ENHANCED WLAN CLIs are initialized

CLIs Available:

help

wlan-version

wlan-mac

wlan-scan

wlan-scan-opt ssid <ssid> bssid ...
wlan-add <profile_name> ssid <ssid> bssid...
wlan-remove <profile_name>

wlan-list

wlan-connect <profile_name>
wlan-start-network <profile_name>
wlan-stop-network

wlan-disconnect

wlan-stat

wlan-info

wlan-address

wlan-get-uap-channel
wlan-get-uap-sta-list

wlan-ieee-ps <@/1>

wlan-deep-sleep-ps <8/1>
wlan-set-regioncode <region-code>
wlan-get-regioncode

wlan-get-txpwrlimit <subband>
wlan-set-txpwrlimit
wlan-set-chanlist-and-txpwrlimit
wlan-set-chanlist

wlan-get-chanlist

wlan-set-txratecfg <format> <index> <nss>
wlan-get-txratecfg

wlan-get-data-rate

wlan-set-pmfcfg <mfpc> <mfpr>
wlan-get-pmfcfg

wlan-set-antcfg <ant mode> [evaluate time]
wlan-get-antcfg

wlan-set-ed-mac-mode <ed_ctrl_2g> <ed_offset_2g> <ed_ctrl_5g> <ed_offset_5g>
wlan-get-ed-mac-mode

ping [-s <packet_size>] [-c <packet_count>] [-W <timeout in sec>] <ip_address>
iperf [-s|-c <host»|-a|-h] [options]
dhcp-stat

il | ——

Figure 29: Example evkmimxrt1060_wifi_cert - Enter Commands

# wlan-version
WLAN Version : w83870-V@, RF878X, FP391, 16.91.1@

# wlan-info

Station not connected
uAP not started

# wlan-mac

MAC address
D4:53:83:BE:4A:9E

i 1
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Figure 30: Example evkmimxrt1060_wifi_cert - Stop Example

File Edit Source Refactor Mavigate Search Project ConfigTools Run RTO5  Analysis  Window Help
N-HE ®-R-BIUSIBiw| » '—-‘?b.'*:v-ﬁ| YL TN
i Project Explorer 52 il Registers 3§ Faults 7, Peripherals+ |T&rminat& (Ctrl+F2) i{;ﬁ Debug &3

10.2 Example evkmimxrt1060_wifi_cli
1. Refer to Section 9 C¥ to import the evkmimxrt1060_wifi_cli example, and select the current
module (2DS, 1XK or 1ZM).
Click Debug in the QuickStart Panel. Refer to Figure 31.

For the very first attempt, you need to select the appropriate JTAG adapter. Select the
adapter and click OK, and then wait for a while for the build. You can see the log on
console window. Refer to Figure 32.

4. Open Tera Term on the appropriate COM port (i.e. COM 6 in this case). Configure port for
115200 bps, 8 bits data, no parity, and 1 stop bit (115200/8/N/1). Refer to Figure 34.

To download and install iPerf on Windows, use this link 7.
To install iPerf on Linux: Follow the steps below.

o Download the .deb file for iPerf 2.05 C7.

o Change directory to where the .deb file is.

o Run the following commands to install it.

S dpkg -I iperf 2.0.5+dfsgl-2 amd64.deb
S sudo dpkg -i iperf 2.0.5+dfsgl-2 amdé64.deb
$ sudo apt install iperf

7. Click resume button in MCUXpresso.

8. You should see output from i.MX RT. Refer to Figure 34.
9. Type any of the command(s) and press enter to execute. Refer to Figure 35.
10. Some common actions are:

o Scan Wi-Fi networks

|# wlan-scan

o Connect to an Open AP

# wlan-add test network ssid <AP SSID>
# wlan-connect test network

o Ping host after connection

| # ping <target host IP>
11. Click Terminate button in MCUXpresso to stop the test. Refer to Figure 36.
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Figure 31: Example evkmimxrt1060_wifi_cli - Start Example

1) Quickstart Panel 22 (%)= Variables g Breakpoints
MCUXpresso IDE - Quickstart Panel
ioe | Project: evkmimurt1060_wifi_cli [Debug]
= Create or import a project

—= . New project...
. Import SDK example(s)...

2 Import project(s) from file system...
w Build your project

L % Build
{} g‘f Clean

=

» Debug your project ~EH-H-

f

Figure 32: Example evkmimxrt1060_wifi_cli - Select Correct Adapter

. Probes discovered

Connect to target: MIMXRT1062:0000A
1 probe found. Select the probe to use:

O X

Available attached probes

DAPLinkCMSIS-DAP 022900001297...  Link.. ARM

MName Serial number ... Type Manufactur...

IDE Debug Mao...
Non-Stop

Supported Probes (tick/untick to enable/disable)
MCUXpresso IDE LinkServer (inc, CMSIS-DAP) probes
P&E Micro probes

SEGGER J-Link probes

Probe search options

Search again

Remember my selection (for this Launch configuration)

@

Cancel

mulata
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Figure 33: Example evkmimxrt1060_wifi_cli - Configure Tera Term

YT Tera Term - [disconnected] VT

File Edit Setup Control Window Help

Terminal...
Window... Tera Term: Serial port setup >
Font »

Port: COMb v

I OK

Ty Speed: 115200 v|
S5H...
SSH Authentication... Data: 8 bit v Cancel
$5H Forwarding... .
55H KeyGenerator... Panty' none -
TCR/IP... . .

Stop bits: 1 bit v Help
General...
Additional settings... Flow control: hone ~
Save setup...
Restore setup... Transmit delay
Setup directory... .

0 msecichar 0 mseclline

Load key map... - -
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Figure 34: Example evkmimxrt1060_wifi_cli - Example Output

!MAC Address: D4:53:83:BE:44:9E
[net] Initialized TCP/IP networking stack

app_cb: WLAN: received event 18

lwlan-version

iwlan—mac

wlan-scan

wlan-scan-opt ssid <ssid> bssid ...
wlan-add <profile_name>» ssid <ssid> bssid...
wlan-remove <profile name>
wlan-list

wlan-connect <profile_name>
wlan-start-network <profile name>
wlan-stop-network

wlan-disconnect

wlan-stat

wlan-info

wlan-address

iwlan-get-uap-channel
wlan-get-uap-sta-list

|wlan—ieee—ps <B/1>
wlan-deep-sleep-ps <8/1>

ping [-s <packet_size>] [-c <packet_count>] [-W <timeout in sec>] <ip_address>
iperf [-s|-c <host>|-a|-h] [options]
ldhcp-stat

Figure 35: Example evkmimxrt1060_wifi_cli - Enter Commands

# wlan-version
WLAN Driver Version : vl.3.r33.p2
WLAN Firmware Version : w89870-V@, RF878X, FP91, 16.91.10.p200, WPA2 _CVE_FIX 1, PVE_FIX 1

# wlan-ieee-ps 1

Turned on IEEE Power Save mode
#

Figure 36: Example evkmimxrt1060_wifi_cli - Stop Example

File Edit Source Refactor Mawvigate Search Project  ConfigTools Bun RTOS5  Analysis Window  Help

=1 [ &) e T ! gy o '] LU=]"
i TR o | b P33 F i [0 M@ 2 .

]

55 Project Explorer 23 Registers '\:I:S- Faults ‘= Pen als : Debug &3
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10.3 Example evkmimxrt1060_wifi_cli_ fw_dump

This example is almost similar to the evkmimxrt1060_wifi_cli example in terms of output and behavior.

@ storage device in case of any errors.

However, this example has the added capability of storing a FW memory dump on an external mass

1. Refer to Section 9 C¥ to import the evkmimxrt1060_wifi_cli_fw_dump example, and select

the current module (2DS, 1XK or 1ZM).

2. Connect a micro-USB Mass Storage Device to the host platform’s USB OTG (J9) slot.
Make sure the mass storage device has an USB 2.0 interface and is formatted as FatFS.

3. Edit the file source/wifi_config.h and enable the compiler flag CONFIG_WIFI_FW_DEBUG

(line 81). Save the changes. Refer to Figure 37.
Click Debug in the QuickStart Panel.

Now the example is ready to run. Open Tera Term on the appropriate COM port. Configure
port for 115200 bps, 8 bits data, no parity, and 1 stop bit (115200/8/N/1).

Click resume button in MCUXpresso.

© © N o

stored on the connected mass storage device.

10. Click Terminate button in MCUXpresso to stop the test.

You should see output from i.MX RT. Refer to Figure 38.

Type any of the command(s) and press enter to execute. Refer to Figure 39.
Whenever a Wi-Fi firmware or SDIO communication failure occurs, the FW dump will be

Figure 37: Example evkmimxrt1060_wifi_cli_fw_dump - Edit Example Code

(31

sy eyl

P

]

n ond wd

[s QN S WV S S o e R RS |

|

]

]

[N R |

[ =  wa]

[EER N ]

P

=

* Wifi extra debug options

x
#undef CONFIG WIFI_EXTRA DEBUG
#undef CONFIG_WIFI_EVENTS_DEBUG
#undef CONFIG_WIFI_CMD RESP DEEUG
#undef CONFIG_WIFI_SCAN DEEUG
#undef CONFIG_WIFI_TO INFO_DUMP
#undef CONFIG WIFI_ IO DEBUG
#undef CONFIG_WIFI_TIO DUMP
#undef CONFIG WIFI MEM DEBUG
#undef CONFIG WIFI_AMPDU DEBUG
#undef CONFIG_WIFI_TIMER_DEBUG

fdefine CONFIG WIFI FlW DEBUG

#tendif /* WIFI_CONFIG H_ */
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Figure 38: Example evkmimxrt1060_wifi_cli_fw_dump - Example Output

ITniti

!MAC Address: D4:53:83:BE:4A:9E
[net] Initialized TCP/IP networking stack

app_cb: WLAN: received event 18

app_cb: WLAN initialized

[wlan-version

iwlan—mac

wlan-scan

wlan-scan-opt ssid <ssid> bssid ...
wlan-add <profile_name>» ssid <ssid> bssid...
wlan-remove <profile name>
wlan-list

wlan-connect <profile_name>
wlan-start-network <profile_name>
wlan-stop-network

wlan-disconnect

wlan-stat

wlan-info

|wlan—addhess

iwlan-get-uap-channel
wlan-get-uap-sta-list

|wlan—ieee—ps <8/ 1>
wlan-deep-sleep-ps <8/1>

ping [-s <packet_size>] [-c <packet_count>] [-W <timeout in sec>] <ip_address>
iperf [-s|-c <host>|-a|-h] [options]
ldhcp-stat

Figure 39: Example evkmimxrt1060_wifi_cli_fw_dump - Enter Commands

# wlan-version
WLAN Driver Version : vl1.3.r33.p2
WLAN Firmware Version : w89870-V8, RF878X, FPS1, 16.91.10.p20@, WPA2 CVE FIX 1, PVE_FIX 1

# wlan-ieee-ps 1
Turned on IEEE Power Save mode
H#

10.4 Example evkmimxrt1060_wifi_iperf

1. Refer to Section 9 C¥ to import the evkmimxrt1060_wifi_iperf example, and select the
current module (2DS, 1XK or 1ZM).
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Edit the source/main.c file to modify the EXT_AP_SSID, EXT_AP_PASSPHRASE and
IPERF_SERVER_ADDRESS to match the test setup. Refer to Figure 40.

Click Debug in the QuickStart Panel.

4. After the Debug process is complete, open Tera Term on the appropriate COM port (i.e.

11.

COM 6 in this case). Configure port for 115200 bps, 8 bits data, no parity, and 1 stop bit
(115200/8/N/1).

To download and install iPerf on Windows, use this link 7.
To install iPerf on Linux: Follow the steps below.

o Download the .deb file for iPerf 2.05 C7.

o Change directory to where the .deb file is.

o Run the following commands to install it.

$ dpkg -I iperf 2.0.5+dfsgl-2 amd64.deb
$ sudo dpkg -i iperf 2.0.5+dfsgl-2 amdé64.deb
$ sudo apt install iperf

Click resume button in MCUXpresso.
You should see output from i.MX RT. Refer to Figure 41.

Type ‘c’ to connect. Refer to Figure 42.

. Type ‘4’ to perform a TCP bidirectional iPerf test. Refer to Figure 43. The available test

options are:

o 1: TCP server mode (RX only test)

o 2: TCP client mode (TX only test)

o 3: TCP client dual mode (TX and RX in parallel)

o 4: TCP client tradeoff mode (TX and RX sequentially)
o 5: UDP server mode (RX only test)

o 6: UDP client mode (TX only test)

o 7: UDP client dual mode (TX and RX in parallel)

o 8: UDP client tradeoff mode (TX and RX sequentially)
Click Terminate button in MCUXpresso to stop the test.
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Figure 40: Example evkmimxrt1060_wifi_iperf - Edit Example Code

[ workspace - evkmimurt1060_wifi_iperf/source/main.c - MCUXpresso IDE

> [n app_config.h
» [h FreeRTOSConfig.h
> [H] lwipopts.h
» [H lwippools.h
> lel main.c
» [ semihost_hardfault.c
s [0 wifi_cenfig.h
> 2 startup
> 2 utilities
> (2 wifi
> (B xip
w = doc

File Edit Source Refactor [Navigate Search Project  ConfigTools Run RTOS  Analysis  Window Help
vl ® -/~ & Din|pnENes ISR blEar2rSBoH LN K -0 QiS4
5 Project Explorer 51 1fl{ Registers 4% Faults 2, Peripherals+ = B | [ mainc 22
B & 2] [ - ‘S 61
o Ty — 5|7 | o 0 . 52 const int TASK_MAIN_PRIO = 05_PRIO 4;
v g evkmimx —wITpern < Hebug 63 const int TASK MAIN_STACK SIZE = 88@;
» @& Project Settings 64 - - -
> @'].l Includes 65 portSTACK_TYPE *task_main_stack = NULL;
> 3 CMSIS 66 TaskHandle_t task main_task_handler;
> B2 board 67 TimerHandle_t timer;
68
> E component 69 static void timer_poll udp client(TimerHandle t timer);
> (2 device 70
5 2 drivers 71 // Hardwired S5ID, passphrase of Soft AP to star
5 (L freertos 72 #define AP_SSID “NXP_Soft AP
s (@B lwip 73 #define AP_PASSPHRASE "12345673"
74
> & sdmme 752 // Hardwired SSID, passphrase of AP te connect to
w [ source

#define EXT_AP_SSID
#define EXT_AP_PASSPHRASE "'

xp_wifi_demo™

#define IPERF:SERVER:ADDRESS "192.165.1.2"

#ifndef IPERF_UDP_CLIENT RATE
#define IPERF_UDP_CLIENT RATE (18@ * 1824 * 1824) /* 180 Mbit/s */
#endif

#ifndef IPERF_CLIENT_AMOUNT
#define IPERF_CLIENT_AMOUNT (-188@8) /* 18 seconds */
#endif
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Figure 41: Example evkmimxrt1060_wifi_iperf - Example Output

wifi iperf demo

Initialize WLAN Driver
Setting up new cal data
MAC Address: 2C:4C:C6:F4:D4:48

For Soft AP demonstration
Start a Soft AP using option "A" in WPA2 security mode from menu
This also starts DHCP Server with IP 192.168.108.1, METMASK 255.255.255.0

For Station demonstration
Start an External AP with 55ID as "nxp wifi_demo™ in Open mode
Start DHCP Server on External AP
Station network is configured with Dynamic address assignment
Application provides IPerf support

IPERF_SERVER_ADDRESS while using as IPerf Client

Start Soft AP

Stop Soft AP

Start Scan for external APs

Connect to External AP (SSID="nxp wifi_demo')
Disconnect from External AP

Enable IEEE PS5 on Station

Disable IEEE PS on Station

Enable Deep sleep on Station

Disable Deep sleep on Station

Print All Network info

Print DHCP Server info

TCP server mode (RX only test)

TCP client mode (TX only test)

TCP client dual mode (TX and RX in parallel)
TCP client tradeoff mode (TX and RX sequentially)
UDP server mode (RX only test)

UDP client mode (TX only test)

UDP client dual mode (TX and RX in parallel)
UDP client tradeoff mode (TX and RX sequentially)
Help (print this menu)

Print extended help

[net] Initialized TCP/IP networking stack

A
S
s
c
D
I
i
d
e
p
P
1
2
3
a4
5
6
7
]
h
H

app_cb: WLAN: received event 18

WLAN Driver Version : vl.3.r33.p2
WLAN Firmware Version : IWA16-V@, RF878X, FP91, 16.91.10.p214, WPA2_CVE_FIX 1, PVE_FIX 1

Figure 42: Example evkmimxrt1060_wifi_iperf - Connect

c': Connect to External AP (SSID="Murata_5")
Connecting to Murata_5
app_cb: WLAN: received event &

app_cb: WLAN: connected to network

Connected to following BSS:
SSID = [Murata 5], IP = [192.168.1.142]
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Figure 43: Example evkmimxrt1060_wifi_iperf — Run iPerf Test

TCP_DOME_CLIENT (TX)

Local address : 192.168.1.142 Port 439153
Remote address : 192.168.1.147 Port 5001
Bytes Transferred 27894734

Duration (ms) 10000

Bandwidth (Mbitpsec) 22

New TCP client (settings flags ©x3@313233)

L=

TCP_DOME_SERVER (RX)

Local address : 192.168.1.142 Port 5801
Remote address : 192.168.1.147 Port 42654
Bytes Transferred 35658148

Duration (ms) 18837

Bandwidth (Mbitpsec) 28

10.5 Example evkmimxrt1060_wifi_setup
1. Refer to Section 9 C¥ to import the evkmimxrt1060_wifi_setup example, and select the
current module (2DS, 1XK or 1ZM).

2. Edit the source/wifi_setup.c file to modify the AP_SSID, AP_PASSPHRASE and
PING_ADDR to match the test setup. Refer to Figure 44.

Click Debug in the QuickStart Panel.

Now the example is ready to run. Open Tera Term on the appropriate COM port (i.e. COM
6 in this case). Configure port for 115200 bps, 8 bits data, no parity, and 1 stop bit
(115200/8/N/1).

Click resume button in MCUXpresso.

6. You should see output from i.MX RT. The example will automatically perform a scan,
connect to the AP specified (in step 2) and ping the host address specified (in step 2).
Refer to Figure 45.

7. Click Terminate button in MCUXpresso to stop the test.
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. workspace - evkmimart1060_wifi_setup/source/wifi_setup.c - MCUXpresso IDE
File Edit Refactor

N-HR®-&- &
[ Project Explorer &3

Source Mavigate Search Project ConfigTools Run

‘2w | 0

1} Registers 4 Faults 7, Peripherals+
BESY &% -3

v 25 evkmimxrt1060_wifi_setup <Debug> -~

> €& Project Settings

I@] Includes

2= CMSIS

2 board

23 component

2 device

22 drivers

2 freertos

2 wip

2 sdmmc

2 source

> |n| app_cenfigh

5 [0 FreeRTOSConfigh

5> (A wipopts.h

5> (A wippoolsh

>

>

v

Evvvvyvwvvwy

[£) semihost_hardfault.c
[0 wifi_config.h
> L] wifi_setup.c
» [ startup
5 2 utilities
> 2 wifi
> B xip
» [ doc

RTOS

Analysis
B pESRbIERRRNSBOH LN G- HH-0-%-®> -4
= B  [g wifi_setup.c 3%

31
32
33
34
35
36
37
38
39

=y

Window Help

#endif

#include "wlan.h"
#include "wifi.h"
#include "wm_net.h"
#include <wm_os.h>

#include "fsl_sdmmc_host.h”
#include "lwip/tcpip.h"
#include "ping.h"

#include "fsl_common.h”

* Definitions
/
#define AP_SSID "SsID”
#define AP_PASSPHRASE "PASSWD"
#define PING_ADDR "8.8.8.8"
* Variables
/

const int taskMain_PRIO = 0S_PRIO_4;
const int taskMain_STACK_SIZE = 304@;

portSTACK TYPE *taskMain_stack = NULL;
TaskHandle_t taskMain_task_handler;

©2021 by Murata Manufacturing Co., Ltd. e May 10, 2022 e E2B-07-1399 e Rev. 2.0 ¢ www.murata.com

36



https://www.murata.com/

B \Vi-Fi/Bluetooth (NXP) for i.MX FreeRTOS User Guide ﬂl!lRﬂ_t(l

INNOVATOR IN ELECTRONICS

Figure 45: Example evkmimxrt1060_wifi_setup - Example Output

Wifi setup example
Initialize WLAM Driver
Setting up new cal data
F4:D4:48
‘IP=matworking stack

Scan scheduled...
ann ke WLAN: maraivad ave o 10
app_cb: WLAN initialized
WLAN Driver Version : vl.3.r33%02
WLAN Firmware Version : IW416-VO, WF878X, FP91, 16.91.10.p214, WPA2 CVE_FIX 1, PVE_FIX 1
5 networks found:
BC:62:D2:6A:A5:58 "Soumya -2.4.ghz"

channel: 4

rssi: -92 dBm

security: WPA/WPA2 Mixed

YES
:51  "RNMKR_2"
channel: 11
i: -55 dBm
: WPAZ2

:52 (hidden)
» 44
rssi: -37 dBm
security: WPA2
WMM: YES
E@:9A:A3:9C "Murata_ 5"

rssi: -34 dBm
security: OPEN
WMME YES

app«o: WLAN: received event 8

ping: send
192.168.1.147

10.6 Example evkmimxrt1060_wifi_test mode
1. Refer to Section 9 C7 to import the evkmimxrt1060_wifi_test_ mode example, and select
the current module (2DS, 1XK or 1ZM).
Click Debug in the QuickStart Panel.

Now the example is ready to run. Open Tera Term on the appropriate COM port (i.e. COM
22 in this case). Configure port for 115200 bps, 8 bits data, no parity, and 1 stop bit
(115200/8/N/1).

4. Click resume button in MCUXpresso.
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5. You should see output from i.MX RT. Refer to Figure 46.
6. Type any of the command(s) and press enter to execute. Refer to Figure 47.

7. Click Terminate button in MCUXpresso to stop the test.

Figure 46: Example evkmimxrt1060_wifi_test_mode - Example Output

wifi test mode demo

Initialize CLI

Initialize WLAN Driver

Setting up new cal data
MAC Address: 2C:AC:C6:F4:D4:48
[net] Initialized TCP/IP networking stack

app_cb: WLAN: received event 10

app_cb: WLAN initialized

WLAN Test Mode CLIs are initialized

CLIs Available:

help

wlan-version

wlan-mac

wlan-set-rf-test-mode

wlan-set-rf-tx-antenna <antenna>

wlan-get-rf-tx-antenna

wlan-set-rf-rx-antenna <antenna>

wlan-get-rf-rx-antenna

wlan-set-rf-band <band>

wlan-get-rf-band

wlan-set-rf-bandwidth <bandwidth>

wlan-get-rf-bandwidth

wlan-set-rf-channel <channel>

wlan-get-rf-channel

wlan-set-rf-tx-power <tx_power> <modulation> <path_id>

wlan-set-rf-tx-cont-mode <enable_tx> <cw_mode> <payload_pattern> <cs_mode> <act_sub_ch> <tx_rate>
wlan-set-rf-tx-frame <start> <data_rate> <frame_pattern> <frame_len> <adjust_burst_sifs> <burst_sifs_in_us> <
short_preamble> <act_sub_ch> <short_gi> <adv_coding> <tx_bf> <gf mode> <stbc> <bssid>
wlan-get-and-reset-rf-per

Figure 47: Example evkmimxrt1060_wifi_test_mode - Enter Commands

wlan-version
WLAN Driver Version : vl.3.r33.p2
WLAN Firmware Version : IWA16-VO, RF878X, FP91, 16.91.10.p214, WPA2 CVE FIX 1, PVE FIX 1

# wlan-set-rf-test-mode
RF Test Mode configuration successful

# wlan-set-rf-rx-antenna 1
Rx Antenna configuration successtul

# wlan-get-rf-rx-antenna
Configured Rx Antenna is: Main
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10.7 Example evkmimxrt1060_wifi_webconfig

1.

Refer to Section 9 C7 to import the evkmimxrt1060_wifi_webconfig example, and select
the current module (2DS, 1XK or 1ZM).

Click Debug in the QuickStart Panel.

Now the example is ready to run. Open Tera Term on the appropriate COM port (i.e. COM
6 in this case). Configure port for 115200 bps, 8 bits data, no parity, and 1 stop bit
(115200/8/N/1).

Click resume button in MCUXpresso.

5. You should see output from i.MX RT on Tera Term. Refer to Figure 48.

11.

12.

13.

14.

From a wireless client device (can be a laptop, or a phone), search for available wireless
networks and connect to “nxp_configuration_access_point” SSID. The password is
“NXP0123456789”. Refer to Figure 49.

Open the web browser on the client device (Microsoft Internet Explorer is not supported)
and go to “192.168.1.1” IP address. The wifi_webconfig example creates a web-based
configuration interface to set up the Wi-Fi client configurations here. The EVK is currently
set up as an AP, as can be seen in the Ul. You can scan for available networks here.
Refer to Figure 50.

Click on a network of your selection to connect to it. Refer to Figure 51.

Enter the network password (if required) and click on connect. Refer to Figure 52.

. If connection is successful, the credential will be saved on the EVK flash and will be used

automatically after the EVK reboots. The AP will be turned off. You should see this output
on Tera Term. Note the IP address shown. Refer to Figure 53.

Upon reboot, the EVK will henceforth automatically connect to the saved network.

Connect the wireless client device to the same network as the EVK, open the web browser
and go to the IP address shown on the Tera Term window (192.168.1.142 in this
example).

The web-based configuration interface will be accessible here. The EVK is currently set up
as a Wi-Fi client, as can be seen in the Ul. Refer to Figure 54.

You can use the “Clear Board settings” button on the interface to remove the saved
network settings. Refer to Figure 55.

Click Terminate button in MCUXpresso to stop the test.
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Figure 48: Example evkmimxrt1060_wifi_webconfig - Example Output

Starting webconftig DEMO
[i] Trying to load data from mflash.
[i] Nothing stored yet
[i] Inmitializing WiFi connection...
Setting up new cal data
MAC Address: 2C:4C:C6:F4:D4:48
[net] Initialized TCP/IP networking stack
WLAN initialized
WLAN FW Version: IW416-V®, RF878X, FP91, 16.91.1@.p214, WPA2_CVE_FIX 1, PVE_FIX 1
[i] Successfully initialized WiFi module
Starting Access Point: SSID: nxp_configuration_access_point, Chnl: 1
[wlcm] Warn: NOTE: uAP will automatically switch to the channel that station is on.
Soft AP started successfully
This also starts DHCP Server with IP 192.168.1.1
Now join that network on your device and connect to this IP: 192.168.1.1

Figure 49: Example evkmimxrt1060_wifi_webconfig — Connect to Soft AP

RNMKR_2

mﬂ

N

Murata_Test

JioFi2_Fe3142

ﬁn

nxp_configuration_access_point

ﬁﬂ

Sontoo

2020TPLNKCG

MNetwork & Internet settings

Change as making a connection metered.

on ap]
Mobile
Airplane mode  hotspot
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Figure 50: Example evkmimxrt1060_wifi_webconfig — Access Configuration Interface

MIMXRT1060-EVK

192.168.1.1 Available Wi-Fi Networks - Click to Join:
i Mode: O Show All networks
dlink (WPA2)
BSSID: E8:CC:18:C6:66:BD
Channel: 1
Y Signal Strength: -91dBm

Scan Wi-fi Networks

Murata_5 (Open) [5GHz]

BSSID: 60:38:E0:9A:A3:9C
ol — Channel: 161
il Signal Strength: -45dBm

RNMKR_2 (WPA2)

BSSID: 30:49:50:29:5A:51
Channel: "
Signal Strength: -54dBm

RNMKR_5 (WPA2) [5GHz]

BSSID: 30:49:50:29:5A:52
Channel: 44
Signal Strength: -52dBm

Figure 51: Example evkmimxrt1060_wifi_webconfig — Select Network

Available Wi-Fi Networks - Click to Join:
O Show All networks

Murata_5 (Open) [5GHz]

BSSID: 60:38:E0:9A:A3:9C
Channel: 161
Signal Strength: -45dBm

RNMKR_2 (WPA2)

BSSID: 30:49:50:29:5A:51
Channel: 1
Signal Strength: -53dBm

RNMKR_5 (WPA2) [5GHz]

BSSID: 30:49:50:29:5A:52
Channel: B
Signal Strength: -51dBm
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Figure 52: Example evkmimxrt1060_wifi_webconfig — Connect to the Network
e

SSID:
Murata 5

Connect =

You will get disconnected from the current Wi-Fi Access-point while the
board switches as a client to your selected network

Please connect your device to that network to continue.

Now join the Murata_5 network and browse to the IP:
192.168.1.142

Figure 53: Example evkmimxrt1060_wifi_webconfig — Connection Status
Client => 28:3A:4D:36:5B:6D Associated with Soft AP

Initiating scan...

BSSID
R551
Channel

BSSID
R551
Channel
RMNMKR_5
BSSID
R551
Channel

BSSID
RSSI
Channel
Murata_5
BSSID : 60:38:E0:9
RSSI : -A5dBm
Channel : 161
[i] Chosen ssid: Murata 5
[i] Chosen passphrase:
[i] Joining: Murata_ 5
Connected to following BS55:55ID = [Murata 5], IP = [192.168.1.142]
[1i] Successftully joined: Murata 5
Now join that network on your device and connect to this IP: 192.168.1.142
[i] mflash_save file success
Client => 28:3A:4D:36:5B:6D Associated with Soft AP
[i] Stopping AP!
Soft AP stopped successfully
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Figure 54: Example evkmimxrt1060_wifi_webconfig - Access Configuration Interface Again

MIMXRT1060-EVK
192.168.1.142

Current V&=

Scan Wi-fi Networks

Clear Board settings

Available Wi-Fi Networks - Click to Join:

[J Show All networks

dlink (WPA2)
BSSID:
Channel:

Signal Strength:

Murata_5 (Open) [5GHz]
BSSID:

Channel:

Signal Strength:

RNMKR_2 (WPA2)
BSSID:

Channel:

Signal Strength:

EG:CC:18:C6:66:BD

11
-89dBm

60:38:E0:9A'A3:9C

161
-40dBm

30:49:50:29:5A:51

11
-54dBm

Figure 55: Example evkmimxrt1060_wifi_webconfig — Clear Board Settings

Wi-Fi web configuration

MIMXRT1060-EVK
192.168.1.142

Current Wi-Fi Mode

dlink (WPA2)
BSSID
Channel

Signal Strength

Available Wi-Fi Networks - Click to Join:
O Show All networks

EB:CC:18:C6:66:BD
"
-89dBm

Scan Wi-fi Networks

Murata_5 (Opj®
BSSID:
Channel
Signal Strength|

Clear Board settings

This will clear the saved Wi-Fi credentials from the board

RNMKR_2 (w  flash and reset the board back to AP mode. You will have
BSSID: to manually reconnect to the board access point
Channel

Signal Strength|

Successfully cleared the flash memory and reset to an
AP Please connect you device back to the AP and
browse to the IP: 192.168.1.1.

10.8 Example evkmimxrt1060_spp

1. Refer to Section 9 C7 to import the evkmimxrt1060_spp example and select the current
module (1XK or 1ZM).

2. Click Debug in the QuickStart Panel.
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3. Now the example is ready to run. Open Tera Term on the appropriate COM port (i.e. COM
22 in this case). Configure port for 115200 bps, 8 bits data, no parity, and 1 stop bit
(115200/8/N/1).

Click resume button in MCUXpresso.

5. You should see output from i.MX RT on Tera Term. Refer to Figure 56.
Given below are the list of supported commands.
o bt discover: Start scan to find BT devices

o bt connect: Connect to one of the found devices. For example: bt connectdevice n
(indexing starts from 1)

o bt disconnect: Disconnect current connection

o bt delete: Delete all devices. Ensure to disconnect the HCI link connection with the
peer device before attempting to delete the bonding information

o spp register [5|3]: Register an SPP server channel
o spp discover: Discover SPP server channel on peer device
o spp connect [channel]: Create SPP connection
o spp disconnect: Disconnect current SPP connection
o spp send [1|2]|3|4]: Send data over SPP connection
7. Click Terminate button in MCUXpresso to stop the test.

Figure 56: Example evkmimxrt1060_spp - Example Output

Bluetooth initialized
BR/EDR set connectable and discoverable done

Copyright 2828 NXP

>>
>> help

“help”: List all th d commands
"exit": Exit program

"bt": BT related function
S i connect |disco
rt to find BT
c t to th t found, for example: bt connectdevice n (from 1)
nnect disconnect cu
delete all de . Ensure to disconnect the HCI link connection with the peer device before attempting to delete the bonding information.

er channel

channel on peer device
spp connect [channel] c s on
spp disconnect ect t spp connection.
spp send [1]2]3]4] send data over spp connection.
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11 Murata’s uSD-M.2 Adapter
11.1 Connecting the Wi-Fi/BT M.2 EVB to uSD-M.2 Adapter

When connecting the Wi-Fi/BT M.2 EVB to uSD-M.2 Adapter Rev B1 (Figure 57), make sure to
(#1) firmly insert it before using M.2 screw to (#2) secure it in place. Important Jumpers (J12, J13,
and J1) are highlighted.

Figure 57: Connecting the Wi-Fi/BT M.2 EVB to uSD-M.2 Adapter

11.2 Configuring uSD-M.2 Adapter Jumpers for Correct VIO
Signaling

Figure 58 shows a block diagram highlighting the Host (i.MX EVK) and Wi-Fi/BT M.2 EVB VIO
signaling voltages. All i.MX EVKs (i.MX 8M Mini/Nano & i.MX 6UL(L)) have the Murata uSD-M.2
Adapters’ J13/J12 jumpers set to 1-2/1-2 positions respectively for the default configuration:

e Host WLAN-SDIO VIO = 1.8V VIO
e Host BT-UART = 3.3V VIO
e Host WLAN/BT control signals = 3.3V VIO
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Figure 58: Host/M.2 10 Voltage Level Shift Options on Rev B1 Adapter
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11.3 Securing uSD-M.2 Adapter to NXP i.MX EVK

On both legacy NXP i.MX 6 EVKs and the newer i.MX 8 EVKs, a common issue that customers run
into is an unreliable uSD/SD electrical connection when using Murata’s uSD-M.2 Adapter. The poor
interconnect is caused by two issues: push-push (micro) SD card connectors on NXP i.MX EVKs;
and low friction interface between the uSD-M.2 Adapter and uSD-SD Adapter Card.

To properly secure the uSD-M.2 Adapter interconnect on the i.MX 6 EVKs, Murata strongly
recommends to simply tape the uSD Adapter-SD Card connection and the SD Card-EVK
connection as shown in Figure 59. Note that taping the SD Card-EVK connection makes the
platform a little less flexible to work with. However, removing and re-applying clear tape is
straightforward.

To properly secure the uSD-M.2 Adapter interconnect on the i.MX 8 EVKs, Murata strongly
recommends to simply tape the uSD Adapter-EVK connection as shown in Figure 60. Note that
taping the uSD Adapter-EVK connection makes the platform a little less flexible to work with.
However, removing and re-applying clear tape is straightforward.
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Figure 59: Securing uSD/SD Connection on i.MX 6 EVK
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11.4 uSD-M.2 Adapter High-Level Description

Figure 61 and Figure 62 show the features on the uSD-M.2 Adapter; with text explanation in Table
7. The uSD-M.2 Adapter supports additional signals to WLAN-SDIO using either Arduino headers
(J5, J8, and J9) or 20 pin FFC connector (J6). For more details on Murata’s uSD-M.2 Adapter, refer

to the Adapter Datasheet C¥ or Hardware User Manual C¥.

Table 7: uSD-M.2 Adapter Features

Char Description

microSD connector provides Power (VBAT, GND) and WLAN-SDIO

SDIO bus test points (CLK, CMD, DATO, DAT1, DAT2, DAT3)

Power LED Indicator (green): if not illuminated then no power applied to M.2 EVB

J11 = Optional BT Disable Jumper for WLAN-Only Mode (close this jumper to drive BT_REG_ON low and

disable Bluetooth Core; thereby optimizing power consumption)

J9 = BT UART TX/RX and WLAN/BT Control Signals (8 pin header)

J5 = Optional BT PCM and WLAN/BT Debug Signals (2x8 pin header)

Threaded mount for M.2 screw: 30 mm distance from M.2 connector

Regulator to step down optional 5V VBAT from USB or Arduino header to 3.3V

External sleep clock input (32.768 kHz)

J7 = Optional Arduino Header Power Supply (8 pin header; 5V or 3.3V VBAT)

J8 = BT UART RTS/CTS Signals (6 pin header)

J13 = Host IO Voltage: J13 in 1-2 pos for 3.3V VDDIO (default); J13 in 2-3 pos for 1.8V

J12 =M.2 10 Voltage: J12 in 1-2 pos for 1.8V VDDIO (default); J12 in 2-3 pos for 3.3V

J2 = Optional 5V USB Power Supply via Micro-AB USB Connector

LED2 = 3.3V M.2 10 Voltage Indicator (Blue) — not illuminated in default configuration

o ZIZ2|F|RN|¢|T|ITIGMMmM O O® >

Regulator to provide optional 1.8V VIO to M.2 interface (M.2 EVBs have own 1.8V onboard)

9}

J1 = Power Supply Selector

Jumper must be installed to power Adapter (unless J5 Arduino Header Pins #15/16 are connected to
external GND/3.3V VBAT).

Position 1-2: 5V/3.3V VBAT supply from micro-USB (J2); or Arduino (J7)

Position 2-3: VBAT supply (typical 3.1 ~ 3.3V) from microSD connector

M.2 Connector: type 2230-xx-E

microSD connector pins: provides Power (VBAT, GND) and WLAN-SDIO

WLAN JTAG header (header pins not populated)

20 pin FFC connector (BT UART, BT PCM, WLAN/BT Control signals)

<|C|Hd|»n| =X

Additional test points from 20-pin flat/flex connector
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Figure 61: uSD-M.2 Adapter Features (Top View)
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Figure 62: uSD-M.2 Adapter Features (Bottom View)
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11.5 uSD-M.2 Adapter Schematic and Layout

For more specifics on adapter circuit and layout refer to Figure 63, Figure 64 and Figure 65.

Figure 63: uSD-M.2 schematic
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Figure 64: uSD-M.2 Adapter Layout (top)
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Figure 65: uSD-M.2 Adapter Layout (bottom)
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12 Acronyms

Acronym Meaning ‘

BT Bluetooth

EA Embedded Artists designs, manufactures and distributes current Wi-Fi/BT M.2 EVBs C7. EA also have enhanced
i.MX developer kits which provide comprehensive support for Murata modules C7.

EULA End User License Agreement

EVB Evaluation Board (Embedded Artists’ Wi-Fi/BT module)

EVK Evaluation Kit

FTDI Future Technology Devices International

IDE Integrated Development Environment

JTAG Joint Test Action Group

M.2 Former!y known as the Nex.t Generation Form Factor (NGFE?, is.a specification for internallyﬂmounted computer
expansion cards and associated connectors. The M.2 specification is defined by PCI-SIG 7.

PC Personal Computer

RF Radio Frequency

RTOS Real-time Operating System

RX Receive

SD Secure Digital

SDIO Secure Digital Input Output

SDK Software Development Kit

X Transmit

UART Universal Asynchronous Receiver/Transmitter

usSB Universal Serial Bus

usSD Micro SD

uSD-M.2 Micro SD to M.2 Adapter

Wi-Fi Wireless LAN: “Wi-Fi” is a registered trademark of Wi-Fi Alliance

WLAN Wireless Local Area Network

13 Technical Support Contact

Table 8 lists all the support resources available for the Murata Wi-Fi/BT solution.

Table 8: List of Support Resources

Support Site Notes ‘

Murata Community Forum 7'

Primary support point for technical queries. This is an open forum for all
customers. Registration is required.

Murata i.MX Landing Page C7

No login credentials required. Murata documentation covering
hardware, software, testing, etc. is provided here.

Murata uSD-M.2 Adapter Landing Page C7

Landing page for uSD-M.2 Adapter. In conjunction with Murata i.MX
Landing Page, this should provide the user with comprehensive getting
started documentation.

Murata Module Landing Page C7

No login credentials required. Murata documentation covering all NXP-
based Wi-Fi/BT modules is provided here.
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14 Additional Useful Links

In addition to Table 8 listings of support resources, Table 9, Table 10, Table 11 and Table 12

provides some useful links.

Table 9: NXP links

Link [\ [o] (-3

MCUXpresso IDE C7

Landing page to download MCUXpresso IDE

MCUXpresso SDK 7

Comprehensive information of MCUXpresso SDK

MCUXpresso SDK Builder C7

Customize and build MCUXpresso SDKs

LPC-Link 2 C7

Landing page of the debug probe for i.MX RT EVKs

i.MX RT 1050 EVK C7

Landing page of the i.MX RT 1050 EVK

i.MX RT 1060 EVK C7

Landing page of the i.MX RT 1060 EVK

i.MX RT 1064 EVK C7

Landing page of the i.MX RT 1064 EVK

i.MX RT 1160 EVK C7

Landing page of the i.MX RT 1160 EVK

i.MX RT 1170 EVK ¥

Landing page of the .MX RT 1170 EVK

i.MX RT 595 EVK C7

Landing page of the i.MX RT 595 EVK

i.MX RT 685 EVK C7

Landing page of the i.MX RT 685 EVK

i.MX RT 1050 Getting Started C7

Getting started guide for the i.MX RT 1050 EVK

i.MX RT 1060 Getting Started C7

Getting started guide for the i.MX RT 1060 EVK

i.MX RT 1064 Getting Started C7

Getting started guide for the i.MX RT 1064 EVK

i.MX RT 1160 Getting Started C7

Getting started guide for the i.MX RT 1160 EVK

i.MX RT 1170 Getting Started =

Getting started guide for the i.MX RT 1170 EVK

Table 10: Embedded Artists’ Landing Pages

Landing Pages

Embedded Artists’ Website 7

‘ [\ [o] (-33

The Art of Embedded Systems Development — made EASY™

i.MX RT COM Boards C7

Listing of Computer-on-Module boards.

i.MX RT COM Carrier Board V2 7

Main baseboard which all the COM boards plug into.

M.2 Module Family 7'

Top level listing of 1ZM, 1YM, 1XK, 2DS M.2 EVBs.
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https://www.nxp.com/document/guide/getting-started-with-the-mimxrt1064-evk-evaluation-board:GS-MIMXRT1064-EVK
https://www.nxp.com/document/guide/get-started-with-the-i-mx-rt1160:GS-MIMXRT1160-EVK
https://www.nxp.com/document/guide/get-started-with-the-i-mx-rt1170:GS-MIMXRT1170-EVK
https://www.embeddedartists.com/
https://www.embeddedartists.com/com-boards/
https://www.embeddedartists.com/products/com-carrier-board-v2/
https://www.embeddedartists.com/m2/
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Table 11: Embedded Artists’ Datasheets and Schematics

Datasheets and Schematics [\ [o] (-3 ‘

i.MX RT COM Carrier Board V2 Datasheet Cf Comprehensive definition of COM Carrier (baseboard).

i.MX RT COM Carrier Board V2 Schematics 7 | Complete schematics including clear definition of uSD-M.2 Adapter.
M.2 SDIO Interface Schematic C7 E\e/f;.rence schematic for customers designing in WLAN-SDIO M.2
M.2 PCle Interface Schematic C7 E\e/fBe.rence schematic for customers designing in WLAN-PCle M.2
EACOM Board Specification Guide C7 E)Aggﬁsgransive definition of Embedded Artists’ Computer-On-

1ZM M.2 Module Datasheet C7 Comprehensive details on 1ZM Wi-Fi/BT M.2 Module.

1XK M.2 Module Datasheet C7 Comprehensive details on 1XK Wi-Fi/BT M.2 Module.

2DS M.2 Module Datasheet C7 Comprehensive details on 2DS Wi-Fi/BT M.2 Module.

Table 12: Embedded Artists’ User Manuals and Software

User Manuals and Software Notes

Getting Started with M.2 modules and i.MX RT 7 | How to bring up Embedded Artists i.MX RT Dev Kits.

Wi-Fi/BT M.2 EVB Primer C7 Introduction and drill-down on M.2 interface.

15 Appendix: HOST/M.2 VDDIO Voltage Settings (Rev
B1 vs. Rev A)

Table 13 summarizes J13/J12 jumper settings for Rev B1 of the uSD-M.2 Adapter, indicating what
Host and M.2 VIO voltages are being configured. The default configuration for J13/J12 (Host/M.2
VI10) is setting both jumpers in 1-2 position. This configures the M.2 VIO for WLAN-SDIO (and
optional PCM) at 1.8 volts. The BT-UART and select WLAN-BT CTRL signals are level shifted from
Host 3.3V to M.2 1.8V as necessary to adhere to the M.2 specification.

The “3.3V Override” configuration is used when the Host MPU/MCU platform can only support 3.3V
VIO signaling on WLAN-SDIO interface. This override feature only works with M.2 EVBs that
support 3.3V VIO signaling. The J13/J12 settings for this override mode are 1-2/2-3 respectively as
shown in the block diagram.

Revision A of the uSD-M.2 Adapter does not support level shifting on BT-UART nor on select
WLAN/BT CTRL signals. The limitation with the Rev A adapter is that the Host and/or M.2 interface
may over-drive certain pins at 3.3V VIO which are configured for 1.8V input. This limitation has
been corrected with Revision B1. Note the Rev A of the uSD-M.2 Adapter “3.3V Override”
configuration is configured by connecting Jumper J12.
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Table 13: HOST/M.2 10 Voltage Levels Settings

Host 10 Voltage

M.2 10 Voltage

SDIO VIO

UART/Ctrl
signal
voltage

All other
signals
voltage

mulata

INNOVATOR IN ELECTRONICS

Notes and Explanation

3.3V

1.8V

Voltage levels to M.2 module according to
standard. 3.3V on UART and main control

(J13in 2-3 pos)

(J12in 1-2 pos)

(J13in 1-2 pos) (J12in 1-2 pos) 1.8V 3.3V 1.8V signals, but some direct M.2 signals have
1.8V voltage level.
3.3V 3.3V "3.3V override mode". 3.3V on SDIO and
J'13 in 1-2 J'12 in2-3 3.3V 3.3V 3.3V all GPIOs. Note that all M.2 modules do
(J131in 1-2 pos) (J121in 2-3 pos) not support 3.3V override mode.
18V 18V Voltage levels to M.2 module according to
. . 1.8V 1.8V 1.8V standard. Host processor has 1.8V |0

voltage.

1.8V
(J13in 2-3 pos)

3.3V
(J12in 2-3 pos)

Do not select. Not a valid combination.

Figure 66 and Figure 67 shows comparison between jumper J12 setting in between rev A and rev

B1 adapter.

Figure 66: Rev A (left) and Rev B1 (right) Adapter configured for default 1.8V VIO

L
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Figure 67: Rev A (left) and Rev B1 (right) Adapter configured for default 3.3V VIO Override

* whhusD u.2 Adopter. rell Bl

e “i@loo |
p 51 ©MWurote zozol‘\ I?E!‘j- !‘.I 00 =

ot
"

To configure 1.8V VIO (default) mode (blue LED2 is not illuminated):
e For Rev A uSD-M.2 Adapter: Jumper J12 is removed/open.

e For Rev B1 uSD-M.2 Adapter:
e Jumper J12is installed in 1-2 position.

e Jumper J13 is installed in 1-2 position.

To configure 3.3V VIO Override mode (blue LED2 illuminated):
e For Rev A uSD-M.2 Adapter: Jumper J12 is installed/shorted.

e For Rev B1 uSD-M.2 Adapter:
e Jumper J12 is installed in 2-3 position.

o Jumper J13 is installed in 1-2 position.

For more specifics on rev A adapter circuit and layout refer to Figure 68, Figure 69 and Figure 70.
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Figure 68: Rev A uSD-M.2 Adapter Schematic

micro SD Interface

Functional Block Diagram

M.2 Connector

uSD VDD
SDIO_CLK

SDIO_CMD

SDIO_DATA_0
SDIO_DATA_1
SDIO_DATA 2
SDIO_DATA_3

Pin Headers

Multiple signals

VDD33 (p1/2/721/4)
SDIOCLK (p9)
SDIOCMD (p11)
SDIODATAO (p13)
SDIODATA1 (p15)
SDIODATA2 (p17)
SDIODATA3 (p19)

Multiple signals

UL = UnLoaded = normally not mounted component.

Default jumper settings are indicated in the schematic.
However, always check jumper positions on actual boards
since there is no guarantee that all jumpers are in default place.

Rev A

Public release.

Rev PA1-PA5

Initial design.

Embedded
Artists

(C) Embedded firtists AB

TITLE: uSD M.2 Adapter fixed 3U3 rev A

Document Numbers:

Date: 2019-02-13 B9:31:33 _mjmmﬁ 1/2
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Figure 69: Rev A uSD-M.2 Adapter Layout (top)
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Figure 70: Rev A uSD-M.2 Adapter Layout (bottom)
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16 References

This section reviews all the key reference documents that the user may like to refer to. Note that the
references also include Embedded Atrtists links.

16.1 Murata Wi-Fi/Bluetooth for i.MX FreeRTOS Quick Start
Guide for NXP-based Module

The Quick Start Guide C7 provides quick steps to get started with Murata Wi-Fi/BT NXP chipset-
based solution with the help of an example.

16.2 Murata Wi-Fi/BT Solution for i.MX Hardware User
Manual

The Hardware User Manual 7 describes the Murata uSD-M.2 Adapter hardware. All interface

signals to the NXP i.MX RT, 6, 7, and 8 EVKs are described. Specifics on interfacing each i.MX
EVK to Murata uSD-M.2 Adapter are provided.

16.3 Murata’s Community Forum Support

Murata’s Community provides online support for the Murata Wi-Fi/Bluetooth modules on various
i.MX platforms. Refer to this link C7 for the Forum’s main Wi-Fi/Bluetooth landing page.

16.4 Murata uSD-M.2 Adapter Datasheet (Rev B2)

This datasheet C7 documents the Rev B2 version of the Murata’s latest uSD-M.2 adapter hardware
and its interfacing options. This adapter is equivalent to the Rev B1, with a slightly modified sleep
clock.

16.5 Murata uSD-M.2 Adapter Datasheet (Rev B1)

This datasheet C7 documents the Rev B1 version of the Murata’ latest uSD-M.2 adapter hardware
and its interfacing options.

16.6 Murata’s uSD-M.2 Adapter Landing Page

This website landing page C7 provides latest/comprehensive information on Murata’s adapter
including links to where it can be purchased.

16.7 Murata’s i.MX Wireless Solutions Landing Page

This website landing page C7 provides latest/comprehensive information on Murata’s i.MX Wireless
solutions which use the uSD-M.2 Adapter as a key enabler so customers can easily evaluate
Murata’s modules on i.MX processors.
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16.8 Embedded Artists’ Reference Documentation

Embedded Artists designed the 2DS/1XK/1ZM/1YM M.2 EVBs in close collaboration with Murata.
Refer to this main landing page C7 for more information.

@ Embedded Artists manufactures and distributes the Wi-Fi/BT M.2 EVBs.

Table 14 lists some relevant documents published by Embedded Artists.

Table 14: Embedded Artists Documentation Listing

Documentation Filename [\ o] (- ‘

Wi-Fi/BT M.2 EVB Primer C7 Introduction and drill-down on M.2 interface

M.2 SDIO Interface Schematic =7 Reference schematic for customers designing in WLAN-SDIO M.2 EVB.
M.2 PCle Interface Schematic 7' Reference schematic for customers designing in WLAN-PCle M.2 EVB.
1ZM M.2 Module Datasheet C7 Comprehensive details on 1ZM Wi-Fi/BT M.2 Module.

1YM M.2 Module Datasheet C7 Comprehensive details on 1YM Wi-Fi/BT M.2 Module.

1XK M.2 Module Datasheet C7 Comprehensive details on 1XK Wi-Fi/BT M.2 Module.

2DS M.2 Module Datasheet C7 Comprehensive details on 2DS Wi-Fi M.2 Module.
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Revision History

Revision Author Change Description

1.0 Aug 30, 2021 TF Initial Release.

1.1 Sep 03, 2021 TF Fix Murata MCUXpresso 2.10.0 SDK patch link.
1.2 Feb 18, 2022 TF Updated for MCUXpresso 2.11.0 SDK.

20 May 10, 2022 TF Migrated to new format.
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Copyright © Murata Manufacturing Co., Ltd. All rights reserved. The information and content in this document are
provided “as-is” with no warranties of any kind and are for informational purpose only. Data and information have been
carefully checked and are believed to be accurate; however, no liability or responsibility for any errors, omissions, or
inaccuracies is assumed.

Wi-Fi® is a registered trademark of Wi-Fi Alliance. The Bluetooth® word mark and logos are registered trademarks owned
by Bluetooth SIG, Inc. Other brand and product names are trademarks or registered trademarks of their respective
owners.

Specifications are subject to change without notice.
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