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Effortless wireless

プレゼンター
プレゼンテーションのノート
Hello, in today’s webinar we are reviewing Murata’s wireless IOT solutions on NXP iMX based microprocessor and microcontroller units.  Murata has partnered with NXP over the last five years to reduce customers’ difficulty to get functional Wi-Fi/BT up and running quickly. 



Plug & Play connectivity for IoT: 
AI, voice recognition…

プレゼンター
プレゼンテーションのノート
During today’s webinar, we will review hardware/software solutions for Murata wireless products on NXP processors: making IOT wireless “plug and play”.  My NXP co-presenters will also present system solution details on specific i.MX products.  These NXP solutions enable AI features such as voice and facial recognition.  
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Nick Sargologos
Global Wi-Fi Solutions
& StrategyManager
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Scott Kerr
Senior Business Development Manager

Strategic Marketing
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My name is Scott Kerr.  I have worked for Murata in various wireless marketing roles for the past ten years.  Prior to Murata, I had experience at both Broadcom and Marvell Semiconductor – again support Wi-Fi/BT at both companies.  My focus for the past five years in Murata has been to better enable Murata’s Wi-Fi/BT modules on NXP’s i.MX offerings.   Handing over to my NXP Co-Presenters for today Mario and Nick…



Webinar orientation
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Today’s topics
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Steps to building a wireless solution

Pain points

A simple solution

A deeper delve

Further help

プレゼンター
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-- Thank you for that introduction Kim... Glad to be hear today with my NXP Co-Presenters Mario Centeno and Nick Sargologos.  Thanks to Mouser for their ongoing collaboration with Murata to promote our latest mass market wireless IOT products.  

Getting back to the point of today’s webinar…  we are reviewing the key points which every customer is faced with.  First and foremost is covering the key steps in arriving at a successful wireless solution.  Many customers who are new to wireless IOT often underestimate the difficulties incurred arriving at a wireless-enabled product.  

Conversely the experienced customers know these “pain points” all too well.  Murata (the World’s Largest Module Manufacturer) has worked hard to lower this pain threshold.  One of the key strategies employed by Murata is to provide customers collateral which they can tackle not just the wireless problems but the overall system problems.  As such the focused partnership with NXP has enabled validated i.MX solutions with functional Murata wireless modules.  

From a high level,  the NXP-Murata strategy appears to be quite simple.  Attach Murata wireless module to NXP i.MX and provide validated solution to customers.  Indeed it does simplify things greatly for customers – especially when they copy a NXP i.MX reference design with module soldered down.  Other solutions include attached Murata Wi-Fi/BT EVK or enhanced partner solutions such as Embedded Artists.  

Today’s webinar provides a deep dive into Murata’s overall solution strategy of attaching itself to i.MX.  More on those topics later.   

Additionally we will point out resources available to customers who need further assistance at arriving a Murata’s best-of-breed wireless IOT solution. 



The building blocks of a wireless IoT solution
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Services, cloud, etc.

Control applications

i.MX MPU/MCU with software 
driver/firmware

Wireless module
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Looking at a high level overview of a wireless IOT solution, we first start with the Wireless module.  Today’s discussion is focused on Wi-Fi/BT combo modules.  The module (incorporating the Semiconductor’s firm wireless chipset) contains Medium Access Controllers – processing cores which take care of “wireless overhead”.  The WLAN MAC is often referred to as a “full” or “thick” MAC.  The more operations pushed down to the MAC means less processing for the MCU or MPU; thereby enhancing overall system efficiency.  

Next comes the i.MX MPU or MCU which hosts the wireless driver.  The MPU/MCU also downloads firmware and configures both WLAN and BT cores.  It can optionally hold either or both wireless cores in reset depending on the desired mode of operation.  The i.MX Linux or FreeRTOS BSP integrates tested/validated drivers.  Both NXP and Murata validate wireless driver operation.  Murata’s testing/validation focus is more on module-specific issues such as power consumption, RF testing, rate-range performance, Out-Of-Band interrupts triggered by wireless events, etc.  

The MPU/MCU also runs control applications. As an example in Linux this would include the WPA and HostAPD supplicants which control the WLAN connection in client and SoftAP modes.  For Bluetooth, the control application is the Bluetooth stack with BlueZ being the predominant open source solution in Linux.  

Next come services, cloud solutions, etc.  I will let my NXP Co-Hosts provide more examples of those later on in this webinar.  



Pain points in IoT wireless
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CoB solution requires direct support

MPU vs. MCU solution? 

Complex integration issues

Aggressive deadlines

Additional overhead

Regulatory certification!
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-- In this slide we provide more details on customer pain points when launching products enabled for the wireless IOT space. 

Chip-On-Board is a cost-optimized solution for a high-volume build. One of the biggest challenges faced by customers is to get direct support from the Semiconductor Firm.  Murata’s value add as NXP’s module partner is to engage with a broader customer base at lower volumes with a solution (module) which is easier/faster/less-expensive to get to market.  

Customers sometimes take time to arrive at a system solution that meets their desired performance goals.  Figuring out the appropriate MPU or MCU solution can be challenging.  With wireless integrated on MPU/MCU reference platform, customers can more quickly make key architecture decisions based on functional hardware/software.  

With variables such as: MPU/MCU, wireless module, drivers, kernel versions. Bluetooth stack versions, etc… it can be very challenging for a customer’s engineering team to complete the necessary hardware/software/firmware integration, debug, and test tasks.  If the customer starts with a known working (more importantly supported) solution, then the integration tasks and corresponding risk naturally decrease.  

Hand in hand with cumbersome integration tasks are aggressive deadlines: a reality for all engineering firms.  Reducing the overall integration task list helps managers achieve their deadlines.  

Wireless technology is a very technical area which can require keeping Wi-Fi/BT Experts on the engineering staff.  Taking a Murata module solution can allow organizations to focus more on system solutions rather than drilling down on very specific hardware/software wireless issues.  

Lastly regulatory certification can be a huge overhead.  Customers need to find a fast path to get their products certified.  Murata provides a cost-effective approach to that end. 



Modules versus CoB
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Module

Chip-on-board

No shield

Additional passives required

More space needed

Needs testing

Requires certification

More resources

RF shielded package

Embedded passives

Compact

Pre-tested

Reference certified

Easier to implement

プレゼンター
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-- Focusing more on Pro’s versus Con’s when a customer chooses Chip-On-Board versus a Murata module.  

Murata’s module incorporates a shield package.  In the modules presented today it is a very compact resin-shield package.  When designing Chip-On-Board, customers need to design and pay for their own RF shield; necessary to pass regulatory certification.  

Murata’s module incorporates components such as fast clock, passives, etc.  The Chip-On-Board solution requires all these additional components.  

Murata’s overall module solution is very compact (an industry leader in most cases).  Chip-On-Board solutions always require more space given chipset form factor and additional components. 

All of Murata’s modules are pre-tested (on the factory line).  Any integrated CoB solution not only system testing but unit testing. 

Murata’s Wi-Fi/BT combo modules presented today are reference certified (exception of Type 1CX).  Any COB solution will require full regulatory certification – a costly/lengthy process. 

Lastly Murata modules (with accompanying design guides) are easier/faster to design in.  COB solution requires more expertise and time.  



Murata certified modules
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Cost 
optimization

Low power 
consumption

High 
performance

High 
throughput

802.11 b/g/n 
+ Bluetooth® 4.2

802.11 a/b/g/n/ac-friendly™
+ Bluetooth® 5.0

802.11 a/b/g/n/ac 
+ Bluetooth® 5.0

802.11 a/b/g/n/ac (2x2 MIMO)
+ Bluetooth® 5.0

*Not reference certified
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-- In this slide we present some of Murata’s Wi-Fi/BT combo modules.  These modules were selected because they are supported natively on different NXP i.MX reference platforms. 

Type 1DX is a cost-optimized solution; supporting 802.11 b/g/n and Bluetooth.  Only 2.4 GHz band is supported.  Type 1DX is very compact, with integrated RF shield and reference certified. WLAN performance typically tops out at 40 Mbps TCP throughput.  

Type 1LV is a specialized ultra-low power consumption module. It supports 802.11 a/b/g/n and is also 802.11ac-friendly (operates on AC band but has limited 20 MHz bandwidth – with BT support.  This module is dual-band, supporting both 2.4 and 5 GHz.  Again it has an integrated RF shield and is reference certified.  WLAN performance typically tops out at 65 Mbps TCP.  One of the special features on this module is an independent optional BT RF connection.    POWER CONSUMPTION???

Type 1MW is a high performance 1x1 (SISO) 802.11a/b/g/n/ac and Bluetooth device with WLAN performance topping out at 300 Mbps TCP throughput.  It supports dual band (2.4 and 5 GHz) and has an integrated RF shield with reference certification.  

Type 1CX is a very high performance 2x2 (MIMO) 802.11 a/b/g/n/ac and Bluetooth device.  WLAN performance tops out at 600 Mbps TCP throughput. .  It supports dual band (2.4 and 5 GHz) and has an integrated RF shield but no reference certification.  It is the only module (of the four) to use the PCIe bus for WLAN – instead of SDIO.  



Murata certified modules
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-- This slide highlights the most integrated user-friendly NXP i.MX reference platforms enabled with Murata Wi-Fi/BT modules.  From left to right…

The i.MX 7ULP EVK integrates Murata Type 1DX soldered down on the CPU SOM board – with chip antenna and  optional U.FL connector.  The i.MX 7ULP is NXP’s ultra-low power processor aimed at the wearable market.  Type 1DX provides a compact/economical solution.  Murata’s primary O/S support on this platform is Linux; although NXP does have an Android release.  

The i.MX RT106A Systems Solution Board – Alexa Voice Board – has Murata Type 1DX soldered down with U.FL connector for external antenna connection.  O/S is FreeRTOS with MCUXpresso IDE and SDK support. More on this platform as presented by my NXP Co-Hosts for today.  

The i.MX 8M Mini EVK has Murata Type 1MW module soldered down on the CPU SOM.  A PCB trace antenna (on baseboard) is connected via a U.FL connector.  O/S support from Murata is primarily Linux; although NXP does have an Android release.  This platform has a M.2 connector (on baseboard) which provides additional WLAN connectivity via PCIe bus.  

Lastly the i.MX 8MQuad EVK.  Murata Type 1CX is soldered down on the EVK with two chip antennas (2x2 MIMO) and optional U.FL connectors.  Although not a reference certified module, NXP did take this EVK through regulatory certification with Murata support.  





Murata M.2 EVB
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-- This slide provides an overview of Murata’s “building blocks” when modules are not soldered down onto the NXP i.MX reference platform.  Murata partnered closely with Embedded Artists (based out of Sweden) who design, manufacture and sell these Murata-specific Wi-Fi/BT M.2 EVB’s.   

Currently there are four Wi-Fi/BT M.2 EVB’s available:  Type 1DX, 1MW, 1LV, and 1CX.  

The M.2 EVB adheres to Industry standard key E M.2 specification.  If the customer designs hardware following standard M.2 pinout guidelines, then any of these Wi-Fi/BT M.2 EVB’s are interchangeable.  

NOTE:  Type 1CX uses WLAN-PCIe bus; not WLAN-SDIO (unlike 1DX/1MW/1LV).  The M.2 pinout keeps SDIO and PCIe pins separate so there is no conflict here.  

Type 1DX/1MW/1LV M.2 EVB each have PCB trace antennas that follow Murata’s reference-certified design.  This allows customers to evaluate Murata’s reference antenna’s in real world situation.  Type 1CX M.2 EVB provides two U.FL connectors for external antenna connection.  

1DX/1MW/1LV each have optional U.FL connectors for customers wanting to evaluate their own antenna solution or perform conducted testing.  

For more technical information refer to either Murata’s or Embedded Artists’ websites.  





Murata µSD-M.2 adapter
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Connect…

NXP i.MX RT1060 EVK
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-- Here we provide an overview of Murata’s solution for i.MX RT 1020/1050/1060/1064 EVK’s.  

With Embedded Artists’ assistance, Murata developed a uSD-M.2 Adapter which provides an M.2 EVB interconnect option for Type 1DX, 1MW, and 1LV.  

NXP’s MCUXpresso IDE and SDK support this hardware configuration.  Currently Type 1DX and 1LV are supported “out of box”.  Type 1MW requires additional support – please contact Murata for further details. 

NXP’s i.MX RT EVK’s include RT 1020, 1050, 1060, and 1064.  

Picture shown is of i.MX RT 1060 EVK and Type 1DX.  WLAN connection via uSD connector.  Bluetooth UART connection is via Arduino headers.  



Murata µSD-M.2 adapter
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Connect…

NXP i.MX 6UL EVK
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-- The same kit supports NXP i.MX 6 EVK family as well.  

The Adapter kit come with a uSD-SD adapter card.  Along with 20-pin flex ribbon cable,  the Type 1DX/1MW/1LV M.2 EVB can be connected to the i.MX 6UL/ULL EVK as shown.  

The 20-pin flex ribbon cable provides BT and control signal connectivity.  

The same adapter provides M.2 interconnect support for other i.MX 6 EVK’s such as i.MX 6 SL/SLL; i.MX 6 SoloX;  i.MX 6Quad(Plus) or 6DualLIte. 



Regulatory options

13

Starting point
Evaluate EA’s 1DX/
1MW/1LV with reference 
certified trace antenna

Buy M.2 modules & re-use 
FCC regulatory certifications

Copy reference PCB trace 
antenna & re-use Murata FCC 
regulatory certifications

Re-use Murata FCC testing & 
apply for Class II permissive 
change after radiated testing

Customer who needs a 
specific antenna solution

Customer with a form factor 
permitting trace antenna

Customer with M.2 
compatible form factor
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-- This slides provides more details on reference certification using Embedded Artists’ M.2 EVB as a starting point.  

Customer can select either Type 1DX, 1MW, or 1LV M.2 EVB as a starting point.  The M.2 EVB incorporates Murata’s reference-certified antenna as the PCB trace antenna.

The easiest path to regulatory certification is if the customer integrates the M.2 module onto their platform and re-uses the FCC regulatory certification. 

If the M.2 module (with associated connector) is not an option, but the customer still has room for the Murata trace antenna on-board, then they can re-use the Murata trace antenna design (copying layout file) and (again) re-use Murata’s FCC reference certification. 

Lastly if the customer either does not have space for the PCB trace antenna or needs another antenna solution, they can re-use Murata’s FCC conducted testing but apply for class II permissive change. 



Cert responsibility with pre-cert. modules
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-- These slides provide a high-level overview to explain reference certification versus pre-certified modules.  

Presented above are traditional steps that a customer would follow to arrive at regulatory certification of their product using a Murata pre-certified module.  

As shown, even pre-certified regulatory certification steps are somewhat lengthy and still require a budget for engaging a professional regulatory lab.  
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FCC ID

Customer responsibility with ref. cert.
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In this slide we highlight the key difference between reference-certified and pre-certified.  

If the customer would like to stick to the minimum steps (and associated expense) as pre-certified, then they merely copy Murata’s reference-certified antenna design.  As indicated previously,  Murata shares the reference-certified antenna design layout on our website.  

The customer can fully pre-validate the Murata antenna design by using Embedded Artists’ Wi-Fi/BT M.2 EVB – for Type 1DX, 1MW, or 1LV.  



Murata Wi-Fi/BT support forum
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Murata modules

NXP i.MX 6/7/8 Linux

NXP i.MX RT FreeRTOS

Hardware design

Regulatory testing

EA i.MX RT/6/7/8 Dev Kits
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-- Last slide before handing over to my NXP Co-Presenters today; I’d like to share an overview of Murata’s current and upcoming support.   

Murata currently provides extensive documentation support for i.MX-Wireless based solutions on our website.  There is no user authentication/password required to access the documentation.  

The documentation focus is to provide comprehensive explanation on the modules and how to design them in.  In addition, we provide i.MX-focused documentation which gives users guidance on which hardware/software configurations are supported and how to bring up these platforms with extensive details on wireless aspects.  

Murata provides additional i.MX software support (on top of NXP’s baseline release).  This software release is designed to complement NXP’s offering and to push out needed patches in a more timely fashion – when required.  

To provide a more comprehensive mass market support ecosystem, Murata will be deploying a Wi-Fi/BT support forum.  This forum will be focused initially on all i.MX 6/7/8 Linux-based solutions.  It will also cover i.MX RT FreeRTOS.  

The forum will support software, hardware, and regulatory certification on the mass market modules.  

In addition, Murata will also support the value-add hardware from Embedded Artists.  All of EA’s i.MX hardware uses the aforementioned M.2 EVB’s.  



Secure connections 
for a smarter world



i.MX RT
Crossover MCU Family

Mario Centeno LP 
i.MX Products



Poll one:

How familiar are you with 
NXP i.MX RT family or processors?

(1) Very familiar

(2) Somewhat familiar

(3) Not familiar

(4) Hearing for the first time
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NXP scalable edge processing continuum
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For many years, embedded processing has fallen into two distinct camps based on the necessity of the design:

Situations calling for affordable and flexible usability would rely on MCUs. 
Designs that exceeded the capacity of an MCU would instead turn to an applications processor. 

Growing consumer demand for enhanced user experience and increasing functionality in their smart, secure products has driven the growth of both MCUs and applications processors.

However, many use cases have emerged where neither applications processors nor MCUs perfectly address the needs of the situation. A specific problem is when there is the need to scale to higher performance without having to run a full Linux machine.

A perfect example of this issue would be if an appliance designer wanted to add Internet of Things (IoT) capabilities (i.e., data processing, wireless connectivity) to their product design without drastically increasing the per-unit cost or greatly extending their time-to-market with an extensive redesign.

The i.MX RT crossover MCU deliver performance, functionality and capabilities of an applications processor-based design, but with the ease-of-use, low-power, and real-time operation with low interrupt latency of an MCU-based design. 

Furthermore, the crossover processors are architected to lower overall system cost by eliminating the need for embedding flash, external DDR memories and power management ICs. 

The flexibility to scale across MCUs and applications processors is now possible with the i.MX RT Series.



NXP ARM® Cortex®-M portfolio
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i.MX
APPLICATIONS PROCESSORS

• ARM Cortex-A class and Cortex-M cores
• 600 MHz to 2 GHz performance
• Rich HMI experience
• Full open-source OS platforms

KINETIS & LPC
MCUs

• ARM Cortex-M cores
• Performance up to 300 MHz
• Embedded memory
• Easy to use tools
• RTOS support
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Best of both worlds
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• Cortex-M7 up to 1GHz (RT1xxx)
(50%  faster than current existing M7 
products)

• Cortex-M33 up to 275MHz with Trust  
Zone (RT6xx/5xx)

• Up to 600MHz DSP and other co-
processor accelerators (RT6xx/5xx)

• Up to 5MB On Chip SRAM

i.MX RT series key highlights
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High Performance
Real-time Processing



• High security enabled by AES-256, HAB 
and On-the-fly QSPI Flash decryption

• 2D graphics acceleration engine with 
Parallel & 

• MIPI DSI/CSI

• LCD display controller up to WXGA 
(1366x768) 

• Digital microphone and I2S interfaces 
for multichannel, high performance 
audio and voice

• Up to 3x Ethernet and 3x CANFD

i.MX RT series key highlights
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High Performance
Real-time Processing

High Level of Integration



• Competitive pricing – starting @ $0.99 
100K RSL

• Fully integrated PMIC with DC-DC

• Low cost packages enabling 4 layer 
(BGA) & 2 layer (LQFP) PCB design

• Quad/Octal Serial and SDRAM interface

i.MX RT series key highlights
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High Performance
Real-time Processing

High Level of Integration

Low BOM Cost



• MCU customers can leveraging their 
current tool chain (MCUXpresso, IAR, 
Keil)

• Rapid and easy prototyping and 
development with NXP FreeRTOS, SDK, 
ARM mbed and the global ARM 

• ecosystem

• Single voltage input simplifies power 
circuit design

• Scalability to LPC, Kinetis &  i.MX 
products 

i.MX RT series key highlights
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High Performance
Real-time Processing

High Level of Integration

Low BOM Cost

Easy to Use



i.MX RT series key highlights
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Poll two:

Do you see Wi-Fi/ Bluetooth (wireless 
connectivity?)  as a requirement in your 
future IoT related projects?

(1) Yes

(2) No

(3) Maybe

(4) No idea
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i.MX RT series target applications
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Voice & Audio Motor Control & 
Power Conversion

Industrial
Computing

Home & Building
Automation

Consumer &
Healthcare

High-end, consumer 
audio devices, including 

specialty equipment 
such as:

Home Audio
Professional 
microphone

Guitar pedals
Audio Tuners

Wearables
Smart appliances
Cameras & LCDs

Mobile patient care, e.g. 
infusion pump or 

respirator
Blood pressure monitor

Activity & wellness 
monitor

Exercise equipment 
with display

HVAC climate control
Security

Lighting control panels
IoT gateways

Smoke Detectors 
Thermostats

EBS
PLCs

Factory automation
Test and measurement
HMI control assembly 

line robotics 
QR Readers

Barcode Scanners

3D printers
Thermal printers

Unmanned autonomous 
vehicles

Robotic vacuum 
cleaners 
Drones



NXP 32-bit ARM based MCUs
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Demo with i.MX RT106A

Demo (video clip)
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Wi-Fi

• Marvell wireless acquisition completed on December 6th, ahead of 
schedule.

• Full range of Wi-Fi and combo connectivity solutions now available for use 
with i.MX and RT Crossover platforms

– New Wi-Fi 6 client solutions for applications demanding highest speed and 
network efficiency

– Premium Wi-Fi 5 client solutions for high performance & quality
– Wi-Fi 4 client products for Smart Connected (IoT) devices

• Software drivers integrated in Linux and MCUXpresso SDKs supporting 
i.MX, RT and MCU products

• Module partners will offer a full range of Wi-Fi and combo solutions
– M.2 cards compatible with i.MX EVK boards being developed

Marvell Connectivity Acquisition

Gaming Voice Assistants Media Streaming
OTT/DTV

Smart Connected



• Murata modules lower the bar for 
wireless integration into IOT solutions

• Murata & NXP now provide the most 
enhanced i.MX wireless out-of-box 
solution

• Hardware, software and support 
available

• Building block solution for wireless 
evaluation and/or integration

• Community forum
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Quick re-cap
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-- Quickly recapping the webinar presented today.  

Murata’s focused partnership with NXP has been aimed at lowering the bar for wireless module integration in the IOT space.  The main enablement has come from NXP i.MX platforms with Murata-module down; followed by Murata’s Wi-Fi/BT EVK which connects to the i.MX RT and i.MX 6 EVK families.  

With the enhanced hardware solution and comprehensive documentation, Murata and NXP provide a plug-n-play solution that drastically reduces customers’ time-to-market and expense of deploying wireless IOT solutions.  

Support is readily available on both NXP (documentation and forum) and Murata (documentation and email) websites.  While working on deploying Murata’s own wireless forum,  the Murata team answers any Murata wireless questions posted on NXP’s i.MX forums.  

NXP’s i.MX RT EVK with Murata Wi-Fi/BT EVK is an excellent example of effective building blocks which enable customers to easily evaluate the Murata wireless solution on NXP i.MX.  

Murata looks forward to engaging more NXP customers on our own wireless forum when available – Q1/2020.  



World-class connectivity 
is now at your fingertips



Questions & answers



Most exciting moment...
We will be announcing the 5 lucky winners by email 

Giveaway
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5 Solution kits:
NXP RT Board = uSD-M.2 Adapter + 1DX M.2 + 1MW M.2 + 1LV M.2 
MIMXRT1060-EVK = LBEE0ZZ1WE-TEMP + EAR00318 + EAR00315 + EAR00323

Embedded Artists’ 1DX M.2 EVB NXP i.MX RT EVK

Murata uSD-M.2 Adapter

1MW M.2 EVB
1LV M.2 EVB
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