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1 About this document

UM11441

11

1.2

Purpose and scope

This document describes i.MX RT products with NXP-based wireless modules based on
88W8801, 88W8977, IW416, or 88W8987 along with the overall architectures, platform
interfacing, related configurations and software package. It details the hardware setup
for interfacing NXP-based wireless modules with i.MX RT EVK boards to ease the
development of demos or applications for Wi-Fi and Bluetooth.

Considerations

The i.MX RT products are powered by FreeRTOS™ and the FreeRTOS based Wi-Fi
drivers are added to support the NXP-based wireless modules. This document does

not include the detailed description of i.MX RT evaluation kits (EVKs) nor MCUXpresso
SDK implementation and configuration as these are covered in i.MX documentation (see
Section 1.3).

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. All rights reserved.

User manual

Rev. 6 — 10 January 2022
4/62



NXP Semiconductors UM11441

Getting Started with NXP-based Wireless Modules and i.MX RT Platform Running RTOS

1.3 References

Table 1. References

Reference type Description

Data sheet NXP - IW416 - Dual-band 1x1 Wi-Fi 4 and Bluetooth 5.2 Combo SoC - Data sheet (public)
(link)

Data sheet Saiko Systems Ltd. - ST-SD-uSD — ST Card to Micro-SD Card Converter (link)

Data sheet DeLOCK - Delock Adapter Micro SD male > SD female (link)

Data sheet AzureWave - AW-AM457 - |IEEE 802.11 1X1 a/b/g/n Wireless LAN + Bluetooth 5.1 Combo
LGA Module (link)

Data sheet AzureWave — AW-CM358 - IEEE 802.11a/b/g/n/ac WLAN with Bluetooth 5 Combo Stamp
Module With M.2 2230 adapter Board (link)

Data sheet Murata — Type 2DS W-LAN Module Data Sheet (link)

Data sheet Murata — Type 1XK W-LAN+Bluetooth Combo Module Data Sheet (link)

Data sheet Murata — Type 1ZM W-LAN+Bluetooth Combo Module Data Sheet (link)

Data sheet Murata — LBWA0ZZ2DS-688 — Type 2DS W-LAN Module Data Sheet NXP 88W8801
Chipset for 802.11b/g/n (link)

Data sheet Murata — LBEE5CJ1XK-687 — Type 1XK W-LAN+Bluetooth Combo Module Data Sheet
NXP IW416 Chipset for 802.11a/b/g/n + Bluetooth 5.2 (link)

Data sheet Murata — LBEE5QD1ZM-572 — Type 1ZM W-LAN+Bluetooth Combo Module Data Sheet
NXP 88W8987 Chipset for 802.11a/b/g/n/ac + Bluetooth 5.1 (link)

Data sheet Murata — LBEE0OZZ1WE-uSD-M2 — Murata uSD-M.2 Adapter Datasheet (link)

Mobile application NXP - 10T Toolbox Android (loT Toolbox on Google Play) (loT Toolbox on the APP Store)

Quick start guide Murata — Murata Wi-Fi/BT (NXP) Solution for i.MX FreeRTOS Quick Start Guide (link)

Short data sheet NXP - 88W8801 - 2.4 GHz Single-band 1x1 Wi-Fi 4 Solution - Short data sheet (public)
((link)

Short data sheet NXP - 88W8977 - 2.4 GHz/5 GHz Dual-band 1x1 Wi-Fi 4 and Bluetooth 5.2 Combo SoC -
Short data sheet (public)(link)

Short data sheet NXP - 88W8987 - 2.4/5 GHz Dual-band 1x1 Wi-Fi 5 (802.11ac) and Bluetooth 5.2 Solution
- Short data sheet (public) (link)

User guide AzureWave - uSD-1216 Adapter Board for AW-NM191-uSD and AW-CM276-uSD (link)

User guide AzureWave - uSD-15x15 Adapter for AW-AM457-uSD (link)

User guide AzureWave - uSD-12x12 Adapter for for AW-AM281 uSD and AW-CM358-uSD (link)

User guide Murata — Murata Wi-Fi/BT (NXP) Solution for i.MX FreeRTOS User Guide (link)

User manual NXP - Getting Started with MCUXpresso SDK (link)

Web page NXP - Getting Started with Wi-Fi on i.MX RT platforms (link)

Web page NXP - MCUXpresso Integrated Development Environment (IDE) (link)

Web page armkeil - MDK Microcontroller Development Kit (link)

Web page IAR SYSTEMS - Arm Cortex-M edition (link)

Web page AzureWave - Wi-Fi Evaluation Kit: AW-NM191-uSD - uSD adapter Board for AW-
NM191NF Evaluation (link)

Web page Panasonic - Wi-Fi® & Bluetooth® Evaluation Kit: PAN9026 (link)
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Table 1. References...continued

Reference type Description
Web page Murata — Wi-Fi/Bluetooth Modules for NXP i.MX (link)
Web page Murata — NXP Based Modules (link)
Web page Murata — LBWA0ZZ2DS-688 — Type 2DS Shielded Small Wi-Fi® 11b/g/n Module (link)
Web page Embedded Artists — EAR00386 — 2DS M.2 module (link)
Web page Murata — LBEE5CJ1XK-687 — Type 1XK Shielded Ultra Small Dual band Wi-Fi® 11a/b/g/n
+ Bluetooth® 5.2 Module (link)
Web page Embedded Artists — EAR00385 — 1XK M.2 Module (link)
Web page Murata — LBEE5QD1ZM-572 — Type 1ZM Shielded Ultra Small Dual Band Wi-Fi® 11a/b/g/
n/ac + Bluetooth® 5.1 Module (link)
Web page Embedded Artists — EAR00364 — 1ZM M.2 Module (link)
Web page Murata — LBEE0OZZ1WE-uSD-M2 — uSD-M.2 Adapter (link)
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https://www.murata.com/products/connectivitymodule/wi-fi-bluetooth/overview/lineup/type1xk
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2 i.MXRT products

UM11441

21

i.MX RT crossover MCUs feature NXP's advanced implementation of the ARM Cortex-
M core and support the FreeRTOS™ available within the MCUXpresso SDK to help
users reduce the overall time-to-market for their product. This section provides a brief
description of i.MX RT EVK along with the jumpers or switch settings. Please refer to
i.MX RT Products for more details on i.MX RT Crossover MCUs.

The following i.MX RT products support NXP-based wireless modules:

* i.MX RT1020
* .MX RT1050
i.MX RT1060
i.MX RT1064
* i.MX RT1160
* i.MXRT1170
i.MX RT500
i.MX RT600
i.MX RT595
* i.MX RT685
i.MX RT685S

i.MX RT processor family

The i.MX RT processor family offers high-performance processing optimized for the
lowest power consumption and best real-time response. The |.MX RT products provide
various memory interfaces, including SDRAM, Raw NAND FLASH, NOR FLASH,
SD/eMMC, Quad SPI (FlexSPl), and a wide range of other interfaces for connecting
peripherals, such as SDIO, UART, displays, camera sensors, and GPS. i.MX RT series
supports rich audio and video features, including LCD display, 2D graphics, camera
interface, SPDIF and I12S audio interface.
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2.2 i.MX RT products and NXP-based wireless modules

Figure 1 shows the interfaces between i.MX RT products and NXP-based wireless
modules. The SDIO interface is used for Wi-Fi communications and UART interface is

used for Bluetooth communications.

Note: Support for Bluetooth is available for IW416- and 8W8987-based wireless
modules.

i.MX RT crossover MCU

NXP-

Syst trol Connectivit:
ystem contro| CPU platform 4 based
. . 12C wireless
Secure JTAG Arm® Cortex® M module
SPI
PLL, OSC |-cache D-cache
FlexlO
RTC and Reset
FPU MPU NVIC GPIOs
Embedded DMA
12S
IOMUX External memory
USB 2.0 OTG w/PHY x2
Timers Quad-SPI (FlexSPI) eMMC/SD | | SDIO
WDOG x4 External memory controller UART < UART
NOR Flash
NAND Flash
Internal memory PSRAM Analog
SRAM ADC
ROM ACMP

Power management

LDO DCDC TRNG

Security

Figure 1. Interfaces between i.MX RT products and NXP-based wireless modules
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Table 2 shows the combinations of i.MX RT products and wireless modules.

Table 2. Combinations of i.MX RT products and wireless modules

i.MX RT product Wireless product NXP-based wireless module
SDIO interface for Wi-Fi
i.MX RT1060 EVK 88W8801 AW-NM191NF-usD!"
i.MX RT1060 EVKB EAR00386 M.2 + LBEE0ZZ1WE-uSD-M2!"
LMX'RT1050 EVK 88W8977 PAN9026-ETU
i.MX RT1064 EVK AW-AM281-uSD
i.MX RT600 EVK
L MX RT500 EVK IW416 AW-AM457—uSD[1]
AW-AM510-uSD
EAR00385 M.2 + LBEE0ZZ1WE-uSD-M2
88W8987 AW-CM358-usDM!
EAR00364 M.2 + LBEE0ZZ1WE-uSD-M2
i.MX RT595 EVK 88W8801 AW-NM191MA Mm.2["!
EAR00386 M.2"!
IW416 AW-AM457 M.2
AW-AM510 M.2!"!
EAR00385 M.2!"!
88W8987 AW-CM358MA M.2"!
EAR00364 M.2M"
i.MX RT1020 EVK 88W8801 AW-NM191NF-usSDM
EAR00386 M.2 + LBEE0ZZ1WE-uSD-M2!"
i.MX RT685 EVK 88W8801 AW-NM191NF-usD!"
EAR00386 M.2 + LBEE0ZZ1WE-uSD-M2!"
IW416 AW-AM510-usD!"
EAR00385 M.2 + LBEE0ZZ1WE-uSD-M2!"
88W8987 AW-CM358-usD!M
EAR00364 M.2 + LBEE0ZZ1WE-uSD-M2!"
i.MX RT685S EVK 88W8801 AW-NM191MA Mm.2["!
EAR00386 M.2!"!
IW416 AW-AM510 M.2M"
EAR00385 M.2!"
88W8987 AW-CM358MA M.2"!
EAR00364 M.2!"!
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Table 2. Combinations of i.MX RT products and wireless modules...continued

i.MX RT product Wireless product NXP-based wireless module
SDIO interface for Wi-Fi... continued
i.MX RT1170 EVK 88W8801 AW-NM191NF-uSD
i.MX RT1160 EVK AW-NM191MA M.2t1

EARO00386 M.2 + LBEE0ZZ1WE-uSD-M2
EAR00386 M.2

88W8977 PAN9026-ETU
AW-AM281-uSD
IW416 AW-AM457-uSD

AW-AM510-uSD!"
EAR00385 M.2 + LBEE0ZZ1WE-uSD-M2
EAR00385 M.2

88W8987 AW-CM358-usSD!"
EAR00364 M.2 + LBEE0OZZ1WE-uSD-M2
EAR00364 M.2!"

UART interface for Bluetooth/Bluetooth LE

i.MX RT1060 EVK IW416 AW-AM457-uSD
AW-AM510-usD!"
EAR00385 M.2 + LBEE0ZZ1WE-uSD-M2!"

88W8987 AW-CM358-usD!"
EAR00364 M.2 + LBEE0ZZ1WE-uSD-M2!"
i.MX RT1060 EVKB IW416 AW-AM457-uSD

AW-AM510-uSD!"

EAR00385 M.2 + LBEE0ZZ1WE-uSD-M2!"!
AW-AM510 M.2!"!

EAR00385 M.2!"!

88W8987 AW-CM358-usSD!"

AW-CM358 M.2!"

EAR00364 M.2 + LBEE0ZZ1WE-uSD-M2!"!
EAR00364 M.2!"

i.MX RT1170 EVK IW416 AW-AM457-uSD
AW-AM510 M.2["
EAR00385 M.2 + LBEE0ZZ1WE-uSD-M2 EAR00385 M.2!"
88W8987 AW-CM358MA M.2"!
EAR00364 M.2 + LBEE0ZZ1WE-uSD-M2 EAR00364 M.2"
i.MX RT595 EVK IW416 AW-AM510 M.2["
EAR00385 M.2!"
88W8987 EAR00364 M.2!"
AW-CM358MA M.2"!
i.MX RT685 EVK IW416 AW-AM457-uSD

EAR00385 M.2 + LBEE0ZZ1WE-uSD-M2!"
AW-AM510-usD!"
EAR00364 M.2 + LBEE0ZZ1WE-uSD-M2!"

88W8987 AW-CM358-usSD!"
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[11  The module operation was tested during 2.11 release process

uSD = microSD interface and M2 = M.2 interface

Table 3 shows NXP-based wireless modules which are configured by default for a list of

i.MX RT products.

Table 3. Wireless modules configured by default on i.MX RT products

i.MX RT product

NXP-based wireless module

i.MX' RT1060 EVK
i.MX RT1060 EVKB
i.MX' RT1050 EVK
i.MX RT1064 EVK
i.MX RT685 EVK

AW-AM510-uSD

i.MX RT1020

AW-NM191NF-uSD

i.MX RT1160 EVK AW-AM510 M.2
i.MX RT1170 EVK
i.MX RT595 EVK
i.MX RT685S EVK
UM11441 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. All rights reserved.
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2.3

i.MX RT EVK boards

The i.MX RT EVK boards are a 4-layer through-hole USB-powered PCBs. At their heart
lies the i.MX RT crossover MCU, featuring NXP’s advanced implementation of the Arm

Cortex-M core. This core operates at sufficient speed to provide high CPU performance
and excellent real-time response.

For more details on i.MX RT EVK, please visit the product link available on i.MX RT
Products page and look for the section under Development Boards and Designs.

Power

Codec USB SPI Flash
v I I I
» NXP i.MX RT Crossover MCU
A A y y
A
Arduino JTAG/OPENSDA UART SD Slot
i.MX RT EVK board

Figure 2. i.MX RT evaluation board diagram

UM11441

The i.MX RT EVK boards support different boot modes which can be configured using
specific switch/jumper settings. The EVK User Manual/Hardware User Guide for the
respective i.MX RT EVK available on i.MX RT Products > i.MX RT product link >
Documentation > Users Guide includes the details on the jumpers, boot mode, and
switch settings.

Table 4 shows the switch settings for the i.MX RT EVK boards that support NXP-based
wireless modules.

Table 4. Boot mode selection

I.MX RT EVK board |Component Configuration Boot mode

i.MX RT1020 Sw8 0010 Internal (QSPI flash)
i.MX RT106X Swz 0010 Internal (QSPI flash)
i.MX RT1050 SW7 0110 Internal (Hyperflash)
i.MX RT1170 SwWi1 0010 Internal (QSPI flash)
i.MX RT1160 SwWi1 0010 Internal (QSPI flash)

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. All rights reserved.
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Table 4. Boot mode selection...continued

I.MX RT EVK board |Component Configuration Boot mode

i.MX RT500 Sw7 001 Internal (OSPI flash)
i.MX RT600 SW5 101 Internal (OSPI flash)
i.MX RT685S Sw2 011 Internal (OSPI flash)
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24 i.MXRT MCUXpresso SDK

This section describes the architectural overview for the MCUXpresso Software
Development Kit including NXP-based wireless drivers and related dependencies. The
MCUXpresso SDK architecture consists of the following key components:

* The Arm Cortex Microcontroller Software Interface Standard (CMSIS) CORE
compliance device specific header files, SOC Header, and CMSIS math/DSP libraries

¢ Cloud connectivity APIs for Amazon AWS, and Microsoft Azure

* 88W8801/88W8977/IW416/88W8987 Firmware with a support for SDIO and UART
host interfaces

 Peripheral drivers such as SPI, 12C, ADC, uSDHC, UART
* Real-time Operating Systems (FreeRTOS)
¢ Stacks and Middleware that are part of MCUXpresso SDK and include:
— Connectivity, Security, DMA, File System, MCU boot, and other software features
— Specific features for Wi-Fi connectivity: IwlIP stack, DHCP Daemon, Wireless
connection manager and Wi-Fi module driver
— Specific features for Bluetooth connectivity: Bluetooth stack, Bluetooth module driver
¢ Demo Applications based on the MCUXpresso SDK

o

<% Demo applications and driver examples

USB device IwlP
and host (TCP/IP) Wi-Fi Bluetooth
FatFs file Wireless Port

o system sdmmc connection DHCPD

] manager

q% (W|cmgr) OSAL PAL

5 MCU boot Crypto

=]

= - -

etc \ Wireless driver \

g ] ‘ SPI ‘ ‘ 12C ‘ ‘ UART ‘ ‘ ADC ‘ ‘ uSDHC ‘
£ 0
o 2
.2
K © ‘ Flash ‘ ‘ GPIO ‘ ‘ PWM ‘ ‘ etc ‘
2]
g Device headers CMSIS libraries
(@]

Microcontroller hardware

Microcontroller hardware

——————————————————————————————————— SDIO/UART
Wireless hardware
NXP wireless device Firmware
Figure 3. i.MX RT MCUXpresso SDK - Wi-Fi and Bluetooth layer interfaces
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3 NXP-based wireless modules

The following NXP wireless devices are among NXP-based wireless modules enabled
with i.MX RT products:

» 88W8801
» 88W8977
* IW416

» 88W8987

3.1 88W8801-based wireless modules

3.1.1 AzureWave AW-NM191NF-uSD adapter board

AW-NM191NF module is a 2.4 GHz Wi-Fi radio module and a highly integrated wireless
local area network (Wi-Fi) solution that enables a high performance, cost effective,
low-power, compact solution with SDIO interface to the host processor. This module

is based on the 88W8801 chipset that supports 1x1, 802.11 b/g/n station and access
point operations. The high level of integration and full implementation of the power
management functions specified in the IEEE 802.11 standard contribute to minimizing the
system power requirements. For more details about module Wi-Fi features, please refer
to AW-NM191NF module datasheet.

The AW-NM191NF-uSD adapter board includes AW-NM191NF (88W8801-based Wi-Fi)
module and the uSD-1216 adapter which enables the Micro SD interface for the module.

Table 5. AzureWave AW-NM191NF module features

Feature Description

Wi-Fi chipset 88wW8801

Module name AW-NM191NF

Module adapter board AW-NM191NF-uSD

Interface Micro SD

Antenna EVB kit includes Mag Layers MSA-4008-25GC1-A2_V01

PIFA antenna

Form factor 12 x 16 x 1.95 mm stamp module
UM11441 Al information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. Al rights reserved.
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Figure 4 shows the interfaces and jumpers on AW-NM191NF-uSD adapter board.

JN’

Voltage Source . - T
Selection 00000 O []]

FBHNU

AW-NM191NF
Module

Ant1
Voltage Level

Selection Ant2

Figure 4. AzureWave AW-NM191NF-uSD adapter board

3.1.1.1  Jumper settings on AzureWave AW-NM191NF-uSD adapter board

Table 6 shows the jumper settings for the power source and for VIO voltage level options.

Table 6. Jumper settings on AW-NM191NF-uSD adapter board

Jumper Description

J2 (1-2) Connect J2 on pins 1 and 2 to set the power source to VIO_uSD
Connect J11 on pins 1 and 2 to set VIO_SD voltage level to 1.8V

J11 (1-2) supply
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3.1.1.2 Connecting AW-NM191NF-uSD adapter board to i.MX RT1060 EVK board

To connect AW-NM191NF-uSD adapter board to i.MX RT1060 EVK board:

e Plug AW-NM191NF-uSD adapter board into the Micro SD slot of i.MX RT1060 EVK
board

{

Al
%

=MIMXRT1060-EVK

Figure 5. AzureWave AW-NM191NF-uSD adapter board with i.MX RT1060

¢ Connect the antenna to Ant1 slot of the AW-NM191NF-uSD adapter board

» Use a Micro USB to USB cable to connect i.MX RT1060 EVK board to a host computer
running Windows, Linux or Mac OS

Figure 6. i.MX RT1060 EVK board connection to the host computer for power supply and
console access
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3.1.1.3 About antenna diversity feature

Antenna diversity feature is disabled by default. When using a single antenna, make sure
it is connected to Ant1 as shown in Figure 4.

To enable the antenna diversity feature, connect one more antenna to Ant2 on AW-
NM191NF module.

Note: Refer to the section “wlan_set _antcfg()” (set antenna configuration)
in MCUXpresso_SDK_WLAN_Driver_Reference_Manual.pdf available at
SDK_<version>_EVK-<RT-Platform>_doc\docs\wireless\Wi-Fi.
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3.1.2 Embedded Artists' (Murata) 2DS M.2 module

Murata's Type 2DS is a small high-performance module (integrated PCB antenna) based
on NXP 88W8801 chipset which supports Wi-Fi 802.11b/g/n up to 72.2 Mbps PHY data
rate. Type 2DS Wi-Fi module provides device manufacturers with an easy-to-design
solution for data acquisition, device management, and industrial control applications.

RF matching, Antenna design and Regulatory certification are already taken care of and
tested. The versatile Type 2DS module is packaged in a small form factor that facilitates
integration into size- and power-sensitive applications.

Embedded Artists collaborated closely with Murata on designing/validating their Type
2DS M.2 Module. For more details about the module, refer to Murata’s Type 2DS web
page. For details on the M.2 Module, refer to the Embedded Artists’ 2DS M.2 product

page.

Table 7. Embedded Artists' Type 2DS module features

Feature Description

Wi-Fi chipset 88W8801

Module name Murata Type 2DS M.2

Module interface M.2 (Type 2230-S3-E) / microSD (via the Murata uSD-M.2

adapter)

Antenna On-board

Wi-Fi standard Wi-Fi 4, 802.11 b/g/n

Frequency 2.4 GHz

Network STA and AP dual mode

Measurement 22x54 mm with antenna

Supply voltage 3.3V (3.0V-3.6V)

Operating temperature range -40°C to +85°C
UM11441 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. All rights reserved.
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Figure 7 shows the various parts of the M.2 module.

O Lj -~

o_1,|

L]
{“W'T"
hay

Figure 7. Embedded Artists' Type 2DS module

On-board antenna

Murata Type 2DS module
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3.1.2.1 Connecting Embedded Artists' (Murata) 2DS M.2 module to i.MX RT1050 EVK using
Murata's uSD-M.2 adapter

Embedded Artists' 2DS M.2 module can be connected to i.MX RT1050 EVK (or any other
EVKs with a microSD or full-size SD slot) using Murata's uSD-M.2 adapter. Figure 8
shows the connection scheme.

NXP i.MX RT1050 EVK
Murata uSD-M.2
Adapter

Embedded Artist 2DS
M.2 Module

Figure 8. Embedded Artists' 2DS M.2 module connected to i.MX RT1050 EVK

For EVKs with M.2 slots (for example NXP i.MX RT1160 and RT1170), Embedded Artists’
M.2 module can be directly connected.
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3.1.2.2 Murata’s uSD-M.2 adapter

Murata uSD-M.2 adapter provides the following interfaces to host MCU/MPU:

* microSD (uSD) interface for Wi-Fi-SDIO (SD is an option with microSD-SD adapter)
¢ Arduino headers for Bluetooth UART, Bluetooth PCM and Wi-Fi/Bluetooth control
signals

* Optional power, debug, and clocking signals connect through Arduino Header or Micro-
AB USB Connector.

Figure 9 and Table 8 describe the various components of the uSD-M.2 interface.

Vs o

INNOVATOR IN ELECTRONICS

2d by Embedded ATTists AB i
wlogestooperotion with Murodo—

: @ Embedded——: —

: Artists —— -

) ‘ S - ﬁ]
(Lt B
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2MTL~-M

E307592 R\

Figure 9. Murata uSD M.2 adapter top and bottom views

Table 8. Description of Murata uSD M.2 adapter components

Letter on |Description

figure

A microSD connector for power (VBAT, GND) and Wi-Fi SDIO interface

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

C Power LED indicator (green): if not illuminated, no power is applied to M.2 EVB

D J11 = Optional Bluetooth disable jumper for Wi-Fi-only mode (currently no effect on Embedded Artists’ 2DS,
1XK, or 1ZM M.2 modules)

E J9 = Bluetooth UART Tx/Rx and Wi-Fi/Bluetooth control signals (8-pin header)

F J5 = Optional Bluetooth PCM and Wi-Fi/Bluetooth debug signals (2x 8-pin header)

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

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

| External sleep clock input (32.768 kHz)

J J7 = Optional Arduino header power supply (8-pin header; 5V or 3.3V VBAT)

K J8 = Bluetooth UART RTS/CTS signals (6-pin header)

L J13 = Host 10 voltage: J13 in 1-2 position for 3.3 V VDDIO (default); J13 in 2-3 position for 1.8 V
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Table 8. Description of Murata uSD M.2 adapter components...continued

Letter on
figure

Description

J12 = M.2 |0 voltage: J12 in 1-2 position for 1.8 V VDDIO (default); J12 in 2-3 position for 3.3 V

J2 = Optional 5V USB power supply via micro-AB USB connector

LED2 = 3.3V M.2 |0 voltage indicator (blue) — not illuminated in default configuration

Regulator to provide optional 1.8 V VIO to M.2 interface (M.2 EVBs have their own 1.8 V on-board)

0 vo=Zz

J1 = Power supply selector. The jumper must be installed to power adapter (unless J5 Arduino header pins
#15/16 are connected to external GND/3.3 V VBAT).

Position 1-2: 5V/3.3 V VBAT supply from micro-USB (J2) or from Arduino (J7)
Position 2-3: VBAT supply (typical 3.1~3.3 V) from microSD connector

M.2 connector type 2230-xx-E

microSD connector pins for power supply (VBAT, GND) and Wi-Fi SDIO interface

Wi-Fi JTAG header (header pins not populated)

20 pin FFC connector (Bluetooth UART, Bluetooth PCM, Wi-Fi/Bluetooth control signals)

<|CclH n =D

Additional test points from 20-pin flat/flex connector

UM11441

For further details on Murata’s uSD-M.2 adapter, refer to Murata’s uSD-M.2 web page.
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3.2 88W8977-based wireless module

3.21

NXP performs SDK integration and validation testing for the 88W8977 using the
Panasonic PAN9026 module.

PAN9026 is a 2.4 GHz and 5 GHz dual band Wi-Fi and Bluetooth radio module,
specifically designed for highly integrated and cost-effective applications. This module
is based on the 88W8977 chipset supporting 802.11a/b/g/n simultaneous station and
access point. The integrated power management, the fast dual-core CPU, 802.11i
security standard support, and high-speed data interfaces deliver the performance for
the speed, reliability, and quality requirements of products. For more details about the
module Wi-Fi features, refer to PAN9026 module datasheet .

Panasonic PAN9026-ETU (Easy To Use) SDIO Adapter

Panasonic PAN9026-ETU SDIO adapter includes PAN9026 (88W8977-based Wi-Fi)
module and the adapter which enables the SDIO interface for the module.

Table 9. Panasonic PAN9026 module features

Feature Description
Wi-Fi chipset 88W8977
Module name PAN9026
Module SDIO adapter PAN9026-ETU
Interface 3.3V SDIO 2.0 interface
Antenna On-board chip antenna
Optional external antenna through U.FL connector
Form factor 17.5 x 10 x 2.6 mm stamp module

Figure 10 shows the interfaces of Panasonic PAN9026-ETU SDIO adapter and the
jumper (JP1) used for the selection of the on-board antenna (default recommended
setting) or the U.FL connector.
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Reset SDIO

Antenna selection
jumper JP1

U.FL Connector

PAN9026 Module

GPIO

Figure 10. Panasonic PAN9026-ETU SDIO adapter
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3.2.2 Connecting PAN9026-ETU SDIO adapter to i.MX RT1060 EVK board

An SD to Micro SD converter is required to connect PAN9026-ETU SDIO adapter to i.MX
RT1060 EVK board.

* Use an SD to Micro SD adapter to connect PAN9026-ETU SDIO adapter to i.MX
RT1060 EVK board. Refer to Saiko_Systems and Delock.

¢ Check that jumper JP1 on PAN9026-ETU SDIO adapter is set to the default
configuration for on-board antenna

SD-to-uSD adapter

Figure 11. Panasonic PAN9026-ETU SDIO adapter connection to i.MX RT1060 EVK board using an SD-to-uSD
adapter

* Use a Micro USB to USB cable to connect i.MX RT1060 EVK board to a host computer
running Windows, Linux or Mac OS

e - & < CapsLock
EMIMXRTI060-EVK

Figure 12. i.MX RT1060 EVK connection to the host computer for power supply and console access
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3.3

3.3.1

3.3.1.1

IW416-based wireless modules

AzureWave AW-AM457 module

The AW-AM457 is a 2.4 GHz and 5 GHz dual band Wi-Fi and Bluetooth radio module,
specifically designed for highly integrated and cost-effective applications. This module is
based on the IW416 chipset supporting 802.11a/b/g/n simultaneous station and access
point. The integrated power management, the fast dual-core CPU, 802.11i security
standard support, and high-speed data interfaces deliver the performance for the speed,
reliability, and quality requirements of products. For more details about module Wi-Fi and
Bluetooth features, please refer to AW-AM457 module datasheet.

AzureWave AW-AM457-uSD evaluation board

The AW-AM457-uSD evaluation board comprises AW-AM457 wireless module and the
uSD-15x15 adapter board. The adapter board enables the Micro SD interface for the
module.

Table 10. AzureWave AW-AM457 module features

Feature Description

Wi-Fi chipset IW416

Module name AW-AMA457

Module evaluation board | AW-AM457-uSD EVB

Host interface Wi-Fi: SDIO 3.0
Bluetooth: UART

Antenna AW-AM457-uSD EVB kit includes Mag Layers MSA-4008-25GC1-A2_
V01 PIFA antenna

Form factor 15 x 15 x 2.5 mm stamp module

Figure 13 shows the interfaces of AzureWave AW-AM457-uSD evaluation board and the
jumpers used for VIO_SD and VIO voltage level options.
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Figure 13. AzureWave AW-AM457-uSD evaluation board

3.3.1.2 Jumper settings on AzureWave AW-AM457-uSD evaluation board

Table 11 shows the jumper settings for the power source and for VIO voltage level
selection.

Table 11. Jumper settings on AzureWave AW-AM457-uSD evaluation board

Jumper Description
J2 (1-2) Connect J2 on pins 1 and 2 to set the power source to VIO_uSD
Connect J11 on pins 1 and 2 to set VIO_SD voltage level to 1.8V
J11 (1-2)
supply
UM11441 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. All rights reserved.
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3.3.1.3 Connecting AzureWave AW-AM457-uSD to i.MX RT1060 EVK board

To connect AzureWave AW-AM457-uSD to i.MX RT1060 EVK board

¢ Plug AzureWave AW-AM457-uSD evaluation board into the Micro SD slot of i.MX
RT1060 EVK board

Figure 14. AzureWave AW-AM457-uSD connection to i.MX RT1060 EVK board

¢ Connect the antenna to AzureWave AW-AM457-uSD evaluation board

» Use a Micro USB to USB cable to connect i.MX RT1060 EVK board to a host computer
running Windows, Linux or Mac OS

CapsLock

Figure 15. i.MX RT1060 EVK connection to the host computer for power supply and
console access
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3.3.1.4 About Bluetooth host and audio interfaces

For Bluetooth, the communication between the Host stack and the Link Layer (LL) is
implemented via the standard HCI UART host interface and PCM interface for voice.

To enable the Bluetooth UART and PCM interfaces, some rework is required. Refer
to the SDK document Hardware Rework Guide for EdgeFast BT PAL available
atSDK_<version>_EVK-<RT-Platform>_doc\docs\wireless\Bluetooth\Edgefast bluetooth.
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3.3.2 Embedded Artists’ (Murata) 1XK M.2 module

Type 1XK is a small module with high-performance based on NXP IW416 combo
chipset which supports Wi-Fi 802.11a/b/g/n and Bluetooth 5.2 BR/EDR/LE up to

150 Mbps PHY data rate on Wi-Fi and 3 Mbps PHY data rate on Bluetooth. The Wi-

Fi section supports SDIO 3.0 interface. The Bluetooth section supports high-speed 4-
wire UART interface (optional support for SDIO) and PCM for audio data. The IW416
implements sophisticated enhanced collaborative coexistence hardware mechanisms
and algorithms, which ensure that Wi-Fi and Bluetooth collaboration is optimized for
maximum performance. In IEEE 802.11n mode, the Wi-Fi operation supports rates of
MCS0 — MCS7 in 20 MHz and 40 MHz channels for data rate up to 150 Mbps. Type 1XK
module is packaged in an impressively small form factor that facilitates integration into
size- and power-sensitive applications such as loT applications, hand-held wireless
system, gateway and more.

Embedded Artists collaborated with Murata on designing/validating their type 1XK M.2
module. For more details about the module, refer to Murata’s Type 1XK web page. And
for details on the M.2 module, refer to Embedded Artists’ 1XK M.2 product page.

Table 12. Embedded Artists' 1XK M.2 module features

Feature Description
Wi-Fi and Bluetooth chipset NXP IW416
Module name Murata Type 1XK M.2
Module interface M.2 (Type 2230-S3-E) / microSD (via the Murata uSD-M.2
adapter)
Antenna PCB trace antenna or U.FL connected patch antenna
Wi-Fi standard Wi-Fi 4, 802.11 b/g/n
Frequency 2.4 GHz and 5 GHz
Network uAP and STA dual mode
Measurement 22x30 mm without trace antenna, 22x44 mm with trace
antenna
Supply voltage 3.3V (3.0V-3.6V)
Operating temperature range -40°C to +85°C
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Figure 16 shows the main components on Embedded Artists' 1XK M.2 module.

On-board antenna

Embedded
Artisis

Optional U.FL connectors - external antennas
for Wi-Fi and shared/dedicated Bluetooth

1 Murata Type 2DS module

M.2 interface

Figure 16. Embedded Artists' 1XK M.2 module
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3.3.21

Connecting Embedded Artists’ (Murata) 1XK M.2 module to i.MX RT1050 EVK using
Murata’s uSD-M.2 adapter

Embedded Artists’ 1XK M.2 module can be connected to i.MX RT1050 EVK (or any other
EVK with a microSD or full-size SD slot) using Murata’s uSD-M.2 adapter. Figure 17
shows the connection scheme.

Embedded Artist 1XK
M.2 Module

Figure 17. Connecting Embedded Artists’ 1XK M.2 module to i.MX RT1050 EVK

NXP i.MX RT1050 EVK

Murata uSD-M.2
Adapter

The Murata uSD-M.2 adapter provides the following interfaces to host MCU/MPU:

* microSD (uSD) interface for Wi-Fi-SDIO (SD is an option with microSD-SD adapter)

¢ Arduino Headers for Bluetooth UART, Bluetooth PCM and Wi-Fi/Bluetooth control
signals

» Optional power, debug, and clocking signals connect through Arduino header or Micro-
AB USB connector

For details of the uSD-M.2 adapter, see Section 3.1.2.2 or refer to Murata’s uSD-M.2 web
page.

For EVKs with M.2 slots (e.g., NXP i.MX RT1160, RT1170), Embedded Artists’ M.2
module can be directly connected.
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3.3.3 AzureWave AW-AM510 module

3.3.31

The AW-AM510 is a 2.4 GHz and 5 GHz dual-band single-antenna Wi-Fi and Bluetooth
radio module. The module includes IW416 wireless device that supports 802.11a/b/g/
n simultaneous station and access point. For more details about the module Wi-Fi and
Bluetooth features, refer to AW-AM510 module data sheet.

AzureWave AW-510-uSD evaluation board

The AW-AM510-uSD evaluation board comprises AW-AM510 wireless module and the
uSD-12x12 adapter board. The adapter board enables the Micro SD interface for the
module.

Table 13. AzureWave AW-AM510 module features

Feature Description

Wi-Fi chipset IW416

Module name AW-AM510

Module evaluation board | AW-AM510-uSD EVB

Host interface Wi-Fi: SDIO 3.0
Bluetooth: UART

Antenna AW-AM510-uSD EVB kit includes Mag Layers MSA-4008-25GC1-A2_
V01 PIFA antenna

Form factor 12 x 12 x 2 mm stamp module

Figure 18 shows the interfaces of AzureWave AW-AM510-uSD evaluation board and the
jumpers used for VIO_SD and VIO voltage level options.
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loltage Source
Selection

Voltage Level
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AW-AM510
Module

. 4——— Antenna

Figure 18. AzureWave AW-AM510-uSD evaluation board

3.3.3.2 Jumper settings on AzureWave AW-AM510-uSD evaluation board

Table 14 shows the jumper settings for the power source and for VIO voltage level
selection.

Table 14. Jumper settings on AzureWave AW-AM510-uSD evaluation board
Jumper Description

J2 (1-2)
J4 (1-2)

Connect J2 on pins 1 and 2 to set the power source to VIO _uSD

Connect J4 on pins 1 and 2 to set VIO_SD voltage level to 1.8 V supply
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3.3.3.3 Connecting AzureWave AW-AM510-uSD to i.MX RT1060 EVK board

To connect AzureWave AW-AM510-uSD to i.MX RT1060 EVK board:

¢ Plug AzureWave AW-AM510-uSD evaluation board into the Micro SD slot of i.MX
RT1060 EVK board

Ll
=MIMXRT1060-EV

Figure 19. Connecting AzureWave AW-AM510-uSD to i.MX RT1060 EVK board

¢ Connect the antenna to AzureWave AW-AM510-uSD evaluation board

* Use a Micro USB to USB cable to connect i.MX RT1060 EVK board to a host computer
running Windows, Linux or Mac OS

CapsLock

Figure 20. i.MX RT1060 EVK board connection to host computer for power supply and console access
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3.3.3.4 Bluetooth host and audio interfaces

For Bluetooth, the communication between the Host stack and the Link Layer (LL) is
implemented via the standard HCI UART host interface and PCM interface for voice.

To enable the Bluetooth UART and PCM interfaces, some rework is required. Refer to the
SDK document Hardware Rework Guide for EdgeFast BT PAL available at the following
location:

SDK_<version>_EVK-<RTPlatform>_doc\docs\wireless\Bluetooth\Edgefast bluetooth.
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3.4 88W8987-based wireless modules

3.41 AzureWave AW-CM358-uSD adapter board

The AW-CM358 is a 2.4 GHz and 5 GHz dual band Wi-Fi and Bluetooth radio module,
specifically designed for highly integrated and cost-effective applications. This module

is based on the 88W8987 chipset supporting 802.11a/b/g/n/ac simultaneous station

and access point. The integrated power management, the fast dual-core CPU, 802.11i
security standard support, and high-speed data interfaces deliver the performance for the
speed, reliability, and quality requirements of products. For more details about module
Wi-Fi and Bluetooth features, please refer to AW-CM358 module datasheet.

The AW-CM358-uSD adapter board includes AW-CM358 (88W8987-based Wi-Fi)
module and the uSD-1212 adapter which enables the Micro SD interface for the module.

Table 15. AzureWave AW-CM358 module features

Feature Description
Wi-Fi chipset 88wW8987
Module name AW-CM358
Module evaluation board | AW-CM358-uSD EVB
Host interface Wi-Fi: SDIO 3.0
Bluetooth: UART
Antenna AW-CM358-uSD EVB kit includes Mag Layers MSA-4008-25GC1-A2_
V01 PIFA antenna
Form factor 12 x 12 x 1.65 mm stamp module
UM11441 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. All rights reserved.
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Figure 21 shows the interfaces and jumpers on AW-CM358-uSD adapter board

Voltage Source
Selection

Voltage Level
Selection

AW-CM358
Module

8 €— Antenna

Figure 21. AzureWave AW-CM358-uSD adapter board

3.4.1.1 Jumper settings on AzureWave AW-CM358-uSD evaluation board

Table 16 shows the jumper settings for the power source and for VIO voltage level

selection.

Table 16. Jumper settings on AzureWave AW-CM358-uSD evaluation board

Jumper Description

J2 (1-2) Connect J2 on pins 1 and 2 to set the power source to VIO_uSD

J4 (1-2) Connect J4 on pins 1 and 2 to set VIO_SD voltage level to 1.8 V supply
UM11441 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. All rights reserved.
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3.4.1.2 Connecting AW-CM358-uSD adapter board to i.MX RT1060 EVK board

* Plug AW-CM358-uSD adapter board into the Micro SD slot of i.MX RT1060 EVK board

* Connect the antenna to Antenna slot of the AW-CM358-uSD adapter board

* Use a Micro USB to USB cable to connect i.MX RT1060 EVK board to a host computer
running Windows, Linux or Mac OS

About Bluetooth host and audio interfaces

For Bluetooth, the communication between the Host stack and the Link Layer (LL) is
implemented via the standard HCI UART host interface and PCM interface for voice.

To enable the Bluetooth UART and PCM interfaces, some rework is required. Refer
to the SDK document Hardware Rework Guide for EdgeFast BT PAL available at
SDK_<version>_EVK-<RT-Platform>_doc\docs\wireless\Bluetooth\Edgefast_bluetooth.
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3.4.2

AzureWave AW-CM358MA M.2 adapter board

The AW-CM358MA M.2 adapter board includes AW-CM358 (88W8987-based Wi-Fi and
Bluetooth) module with M.2 adapter which enables the SDIO interface for the module.

Note: Only iMX RT1170 EVK board require AW-CM358MA M.2 adapter board as it
does not has support for the Bluetooth on AW-CM358-uSD adapter board.

Table 17. AzureWave AW-CM358MA module features

Feature Description

Wi-Fi chipset 88W8987

Module name AW-CM358

Module evaluation board | AW-CM358MA M.2

Host interface Wi-Fi: SDIO 3.0
Bluetooth: UART

Antenna AW-CM358MA M.2 adapter board includes Mag Layers
MSA-4008-25GC1-A2_ V01 PIFA antenna

Form factor 22 x 30 x 2.45 mm stamp module

Antenna

AW-CM358
Module

Vs
T[T ITEUEELEE

Figure 22. AzureWave AW-CM358MA M.2 adapter board
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3.4.2.1 Connecting AW-CM358MA adapter board to i.MX RT1170 EVK board
* Plug AW-CM358MA adapter board into the M.2 slot of i.MX RT1170 EVK board screw

T T
“l | wi rean 14 b

) I:-I T W—— X .~ AW-CM358M

Module

* Connect the antenna to the antenna slot of the AW-CM358MA adapter board
* Use a Micro USB to USB cable to connect i.MX RT1170 EVK board to the host
computer
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3.4.3 Embedded Artists’ (Murata) 1ZM M.2 module

Type 1ZM is a small module with and very high performance based on NXP 88W8987
combo chipset which supports Wi-Fi 802.11a/b/g/n/ac + Bluetooth 5.1 BR/EDR/LE

up to 433 Mbps PHY data rate on Wi-Fi and 3 Mbps PHY data rate on Bluetooth. The
Wi-Fi section supports SDIO 3.0 interface, and the Bluetooth section supports high-
speed 4-wire UART interface and PCM for audio data. The 88W8987 implements

highly sophisticated enhanced collaborative coexistence hardware mechanisms

and algorithms, which ensure that Wi-Fi and Bluetooth collaboration is optimized for
maximum performance. In IEEE 802.11ac mode, the Wi-Fi operation supports rates of
MCSO0 - MCS9 (up to 256 QAM) in 20 MHz, 40 MHz and 80 MHz channels for data rate
up to 433 Mbps. Type 1ZM module is packaged in an impressively small form factor that
facilitates integration into size- and power-sensitive applications such as loT applications,
hand-held wireless system, gateway and more.

Embedded Artists collaborated with Murata on designing/validating their Type 1ZM M.2
Module. For more details about the module, refer to Murata’s Type 1ZM web page. And
for details on the M.2 module, refer to Embedded Artists’ 1ZM M.2 product page.

Table 18. Embedded Artists’ 1ZM M.2 module features

Feature

Description

Wi-Fi chipset

NXP 88W8987

Module name

Murata Type 1ZM M.2

Module interface

M.2 (Type 2230-S3-E) / microSD (via the Murata uSD-M.2 adapter)

Antenna PCB trace antenna or U.FL connected patch antenna

Wi-Fi standard Wi-Fi 5, 802.11a/b/g/n/ac

Frequency 2.4 GHz and 5 GHz

Network uAP and STA dual mode

Measurement 22x30 mm without trace antenna, 22x44 mm with trace antenna
Supply voltage 3.3V (3.2V-3.6V)

Operating temperature
range

-30°C to +85°C
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Figure 23 shows the main components on Embedded Artists' 1ZM M.2 module.

On-board antenna

Optional U.FL connectors for external antennas

Murata Type 2DS module

M.2 interface

Figure 23. Embedded Artists' 1ZM M.2 module

UM11441 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. All rights reserved.

User manual Rev. 6 — 10 January 2022

45/ 62



NXP Semiconductors

UM11441

Getting Started with NXP-based Wireless Modules and i.MX RT Platform Running RTOS

3.4.3.1 Connecting Embedded Artists’ (Murata) 1ZM M.2 module to i.MX RT1050 EVK using

Murata’s uSD-M.2 adapter

Embedded Artists’ M.2 module can be connected to i.MX RT1050 EVK (or any other EVK
with a microSD or full-size SD slot) using Murata’s uSD-M.2 adapter. FIGURE shows the

connection scheme.

NXP i.MX RT1050 EVK

Murata uSD-M.2
Adapter

Embedded Artist 1ZM
M.2 Module

Figure 24. Connecting Embedded Artists’ 1ZM M.2 module to i.MX RT1050 EVK

The Murata uSD-M.2 adapter provides the following interfaces to host MCU/MPU:

* microSD (uSD) interface for Wi-Fi-SDIO (SD is an option with microSD-SD adapter
¢ Arduino headers for Bluetooth UART, Bluetooth PCM and Wi-Fi/Bluetooth control

signals

» Optional power, debug, and clocking signals connect through Arduino header or Micro-

AB USB connector

For details of the uSD-M.2 adapter, see Section 3.1.2.2 or refer to Murata’s uSD-M.2 web

page.

For EVKs with M.2 slots like NXP i.MX RT1160 or RT1170, the Murata M.2 EVB can be

directly connected.
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4 Software download

Once you have connected i.MX RT EVK board with NXP-based wireless module

and a computer, use this section for guidance on software download and integrated
development environment setup. The last part of this section details the setup and use of
the serial console.

Note: This section covers the download of MCUXpresso SDK and IDE. Refer to
UM11442 for the other IDEs and toolchains such as uVision Keil, Arm GNU toolchain,
and IAR. UM11442 is located at SDK_<version>_EVK-<RT-Platform>_doc\docs\wireless.

4.1 MCUXpresso SDK download

¢ Go to MCUXpresso SDK Builder page on NXP website
¢ Click on Select Development Board

_IbE | [_cFe | SEC ) |_SDK

B Select Development Board # Access My SDK Dashboard

NXP strongly recommends you update to the latest vershon of MCUXpresso SDK that contains essential sacurity
updates for Bluetooth Low Energy software stack implemantations,

¢ Select the board and the latest SDK version

INME MCUXpresso SDK Builder “imemal Gl i woket

ol ' Select Development Board

Suarch for your baard af kil b oot shated Selection Details

Search for Hardware 1. Search and select development board

EVK-MIMXRT1060

" 4
k ».com
[ 08D m & ] . MK RTI060 Evaluazon Ki
Select a Board, Kit, or Processer 3. Click here to
y Bl MCUXpresso SOK. V2110 =
start build
* oams f =
configuration. m 2. Select the
- iMx latest SDK
TH06z000) versian he
, EVICMIMXCRT 8060 (MIMKRT1067:00004) Matched Hardware Fiatfomms version here
B i e MIIRRT 10602 MOXAT 10620000 Found () HW sclutions e malch your criiria
P - it (carcs: E, Hits (. Frocessors: @

Conig Tosks S

¢ Click on Build MCUXpresso SDK
* Define the Developer Environment Settings
¢ Click on Select All
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¢ Click on Download SDK

- A ——

B Davos Paramarcs
o

P Marrn Categery Descripticn Dapansanis

e B Souuc s [ Stack nupporting SO UG, SCI0 =
s ] Inieaare UimCANGpen Sack Yo Embedtsd Solutons Acaemy
[ i = CMSSS 5P Lin ChEIS DEP Software LDy L
oy Toos
B O o B e [ #1C) Maching A SOK cormning - AU CUSIS KR Iy (mer CMEIE DEP Liteary
T e [res— ervitirs gragties berary
Sacus Prsisioring Tec
[ P Wigseware FAT Fie System siack
B FreswasTeR oAt FoettASSTER COMMUCAion Oteer for 50 platims =
s = Agure RTOS (7 selacted) Anpe ATCS A
FreaRTOS (2 selacted) Roeal-Sme cperating system for mi<orfoters Fom Amazen -
5
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¢ Accept the terms and conditions

Downloads

Software Terms and Conditions

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

‘ EULA Software Content Register

LA_OPT_NXP_Software_License v17 October 2020

IMPORTANT. Read the following NXP Software License Agreement ("Agreement”) completely. By selecting the "1 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 acknowladge that you have the authority, for yourself or 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 NXP'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 NXF, then that agreement shall
govern your use of the Licensed Software and shall supersede this Agreement.

MXP SOFTWARE LICEMSE 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 imdividoal Mon" ae Tl issneas™ and YD B W ICRYD" I asasaene e e siabte beooea the cafhunes meeisded e e i linans ae

Downloads

Software Terms and Conditions

Please read the following agreement and click "I 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.

1. wolfSSL grants you a license o use the WolfSSL CyaSSL software (the “Software”) for internal develapment, testing, and evaluation purposes
only. You must enter into a separate agreement with wolfSSL to use the Software in any other way.

previous 20of 2| next - =)
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¢ Select the items to download, for example SDK Archive and SDK Documentation

Downloads *
MCUXpresso SDK
X Download SDK Archive (307 MB)
& Download SDK Documentation
[ Download Standalone Example Project
Additional Tools
Download additional tools from NXP or its partners to 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
@  |SSDK API Reference Manual
¢ Read the SDK archive details when the SDK build is complete
SDK Archive Details Actions
SDK_2.10.0_EVK-MIMXRT1060 & 2 F e & x
Build Date: 2021-06-09, Board: EVK-MIMXRT1060
05: Windows, Toolchain: All Toolchains
Components: MCU Boot, CMSIS DSP Library, NXP
Wi-Fi, USB Host, Device, OTG Stack, SDMMC Stack,
mbedTLS, IwlP, Voice intelligent technology library,
Maestro Audio Framework for MCU, Essential Audio
Processing Library, JPEG library, AWS loT Core,
FreeRTOS, Openh264, LVGL, LittleFS, Fatfs, emWin,
Embedded Wizard GUI, Crank Storyboard GUI,
CANopen, Wireless edgefast_bluetooth stack,
FreeMASTER, Azure RTOS, Azure RTOS ThreadX,
Azure RTOS FileX, Azure RTOS GUIX, Azure RTOS
LevelX, Azure RTOS NetX Duo, Azure RTOS USBX,
Azure RTOS loT, Motor Control Software (ACIM,
BLDC, PMSM), loT Sensing SDK (ISSDK) provides
sensor drivers and reference examples for NXP's loT
sensors., IEC60730B Safety Library, elQ, WolfSSL,
Secure Element Host Library
SDK Version: 2.10.0 (2021-08-04)
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4.2

4.3

UM11441

Serial console tool setup

The serial console tool is used to read out the demo application logs on the computer
connected to i.MX RT EVK board.

* Download and install the terminal emulator software such as Tera Term (Windows) or
Minicom (Linux or Mac OS)

* Use a micro USB to USB cable to connect i.MX RT1060 EVK board to the host
computer running Windows, Linux, or Mac OS

¢ Open a terminal emulator program like Minicom or Tera Term, and configure the
settings for serial console access

Command to access Minicom configuration menu:

# minicom -s

Settings for serial console access:

/dev/ttyACMX serial port
115200 baud rate

8 data bits

No parity

- One stop bit

- No flow control

Prior to running the Bluetooth demo application, update the serial console configuration
so there is no extra spacing.

For Tera Term:

¢ Go to Setup > Terminal

¢ L ook for the New line section
¢ Set the Receive to Auto

For Minicom:

* Press the Ctrl + A keys and then press the Z key to open the Help menu
* Press the U key to add a carriage return

IDE setup

¢ Go to MCUXpresso IDE page on NXP website
* Download MCUXpresso IDE
* Install MCUXpresso IDE on the host computer
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5 i.MXRT product image setup

The detailed steps for the image setup are published on the Getting Started with NXP Wi-
Fi modules using i.MX RT platforms page on NXP website.

* Open the Getting started page
* Select the section 2.Build and Run Wi-Fi demo from the SDK in the left navigation
pane

Jump To
1. Plug itin

2. Build and Run Wi-Fi demo from the
SDK

2.1 Explore the MCUXpresso SDK Wi-Fi
example application

2.2 Building and debugging Wi-Fi example
from MCUXpresso SDK

 Click on the icon to play the video (the screenshot below has no active link to play the
video)

Build and Run Wi-Fi demo from the SDK

GS-WIFI-MODULES-IMXRT-PLATFORM-BUILD-RUN

* Follow the instructions to install the SDK, import a project, build an image, and run an
application in debug mode
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6 Run a Wi-Fi demo application

Use the Wi-Fi example application available in the SDK to bring up the Wi-Fi interface.

* Open the Getting started page

* Select the section 2.Build and Run Wi-Fi demo from the SDK in the left navigation
pane

Jump To
1. Plug itin

2. Build and Run Wi-Fi demo from the
SDK

2.1 Explore the MCUXpresso SDK Wi-Fi
example application

2.2 Building and debugging Wi-Fi example
from MCUXpresso SDK

» Scroll down the page and click on the BUILD AND RUN WIFI EXAMPLE button to
access the step-by-step procedure to build and run a Wi-Fi demo application

BUILD AND RUN WI-FI EXAMPLE.

Note: The default application works on AW-AM510-uSD module using the macro
WIFI IW416 BOARD AW AM510 USD. To enable support for other modules, define
the respective macro and disable other macros in evk<RT-Platform>_wifi_iperf\sources
\app_config.h file as per the list provided in Table 19.
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Table 19. List of macros

Module Wireless product Macro
Panasonic PAN9026 88W8977 WIFI_88W8977_BOARD_PAN9026_SDIO
AzureWave AW-AM281 88W8977 WIFI_88W8977_BOARD_AW_AM281_USD
AzureWave AW-NM191NF 88W8801 WIFI_88W8801_BOARD_AW_NM191_UsD!"
WIFI_88W8801_BOARD_AW_NM191MA
AzureWave AW-AM457 IW416 WIFI_IW416_BOARD_AW_AM457_USD
WIFI_IW416_BOARD_AW_AM457MA
AzureWave AW-CM358 88W8987 WIFI_88W8987_BOARD_AW_CM358_USD!"
WIFI_88W8987 BOARD AW _CM358MA!!
Murata Type 2DS 88W8801 WIFI_88W8801_BOARD_MURATA_2DS_uUsD!"
WIFI_88W8801_BOARD_MURATA_2DS_M2
Murata Type 1XK IW416 WIFI_IW416_BOARD_MURATA_1XK_UsSD!"
WIFI_IW416_BOARD_MURATA_1XK_M2
Murata Type 1ZM 88W8987 WIFI_88W8987_BOARD_MURATA_1zM_UsD!"
WIFI_88W8987_BOARD_MURATA_1ZM_M2

[11  The module operation was tested during 2.11 release process
USD = microSD interface
M2 = M.2 interface
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7 Run a Bluetooth/Bluetooth LE demo application

71

This section describes the steps to run peripheral _ht demo application. The application
demonstrates the Bluetooth LE peripheral role, more specifically, it exposes the health
thermometer (HT) GATT Service. Peer devices that subscribe to receive temperature
indications get temperature readings every second. The temperature readings show
values between 20°C and 25°C.

Demo start-up logs

* Build and run peripheral_ht application.

* Flash the image on i.MX RT EVK board
Refer to Section 5 "i.MX RT product image setup" for guidance on how to build and
run a demo application. Follow the steps with peripheral_ht application instead of iperf
application.

Note: The default application works on AW-AM510-uSD module using the macro
WIFI IW416 BOARD AW _AM510 USD. To enable support for other modules, define the
respective macro and disable other macros in evk<RT-Platform>_peripheral _ht\sources
\app_config.h file. See Table 20 for the list of macros.

* Apply a power reset on i.MX RT EVK board

* Check the console on the connected computer screen to see the application start-up
logs

The demo application first loads the Wi-Fi and Bluetooth module firmware through the
SDIO interface. Next, the application automatically sets the Bluetooth LE advertisement
parameters and enables the advertisements for a sample Bluetooth LE service. The
following logs can be observed once the i.MX RT EVK board and NXP-based wireless
module are up and running.

Bluetooth initialized
Advertising successfully started

At this point, the stack is ready to accept incoming connections from any peer device.

Table 20. List of macros

Module Wireless product Macro

AzureWave AW-AM457 IW416 WIFI_IW416_BOARD_AW_AM457 USD

AzureWave AW-AM510 IW416 WIFI_IW416_BOARD_ AW _AM510_USD!"
WIFI_IW416_BOARD_AW_AM510MA!"

AzureWave AW-CM358 88W8987 WIFI_88W8987_BOARD_AW_CM358_USD

Murata Type 1XK IW416 WIFI_IW416_BOARD_MURATA_1XK_usp!"
WIFI_IW416_BOARD_MURATA_1XxK_M2!"

Murata Type 1ZM 88W8987 WIFI_88W8987_BOARD_MURATA_1zM_usD!™"
WIFI_88W8987 BOARD MURATA_1zM_M2!"

[11  The module operation was tested during 2.11 release process.

USD = microSD interface

M2 = M.2 interface
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7.2 Establishing a Bluetooth LE connection

This section describes the steps to establish a Bluetooth LE connection between a
smartphone and NXP-based wireless module.

* Install and launch the /oT Toolbox application on the smartphone
* Enable the Bluetooth and Location service of the smartphone
» Select Thermometer to scan the available devices using the Health Thermometer

service
loT Toolbox ABOUT

®
&
®

Cycling Speed Running Speed Blood Pressure

©
®
®

I
o
a
=
ol
z
T

Glucose Thermometer

®
®)
S

Proximity Beacons Sensor

app Wireless UART

@

Zigbee Shell MNFC Thread Shell

Z

Zigbee Thread
Commissioning Commissioning

D@
D

2

* Look for peripheral_ht in IoT Toolbox application. From the application it is now be
possible to connect to the device.
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* Upon successful connection, temperature readings show on the smartphone

< loT To...

DISCONNECT SETPHY READ PHY
Thermo...

Temperature

24.0 °C

Sensor Location

Tympanum

Note: The SDK package includes other Bluetooth demo applications. Refer to UM11442
for the detailed steps to build and run those applications. UM11442 is located at
SDK_<version>>_EVK-<RT-Platform>_doc\docs\wireless.
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Table 21. Acronyms and Abbreviations

Terms Definition

AP Access point

DHCP Dynamic host configuration protocol
DHCPD DHCP daemon

EVB Evaluation board

EVK Evaluation kit

FW Firmware

HCI Host controller interface

HTS Health thermometer service

I/0 Input/output

IDE Integrated development environment
IP Internet protocol

LE Low energy

IwlP Light weight IP

PCM Pulse code modulation

SD Secure digital

SDK Software development kit

STA Station/client

SW Software

UART Universal asynchronous receiver-transmitter
uSD Micro SD

uSDHC ultra-secured digital host controller
WLAN Wireless local area network
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9 Contact information

Please refer following links for more product details, queries and support.

* Home Page: nxp.com
¢ Web Support: nxp.com/support
e NXP Community: https://community.nxp.com/
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10 Legal information

10.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

10.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.
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All information provided in this document is subject to legal disclaimers.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this data sheet expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document 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.

10.3 Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.
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