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Agenda 

• Freescale Intro 

• Market Trends & Fun Facts 
− Macro economic 

− Healthcare delivery 

− IoT 

• Freescale Solutions Supporting Trends 
− Application Use cases, WaRP, HHHRP, OneBox 

• Discussion 
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>50 Year Legacy 

>5,500 Engineers 

 >6,000 Patent Families 

 #2 Merchant Auto MEMS 

A Global Leader in  
Microcontrollers and Digital Networking Processors 

Microcontrollers 

Digital Networking 

Automotive MCU 

Analog & Sensors 

RF 

Five Core Product 

Groups 

Four Primary 

Markets 

Automotive 

Networking 

Industrial 

Consumer  
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Real-World Signals to Connected Intelligence 

Robust, reliable and high-performance solutions 

− Sensors for contextual and environmental intelligence 

− Complement with mixed-signal, power analog system ICs 

− MCU partnership to deliver complete embedded system solutions 

 
System Power & 

Connectivity

Battery & Energy 

Management

Safety

Management & 

Automation

Power Drivers & 

Analog Switches

Pressure

Accelerometer

Motion

Sensor Systems 

Real World Signals

MCU/MPU

Analog Sensor

Connected 

Intelligence

Real-World signals 
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Pressure 
Automotive, industrial, medical and consumer absolute and 

differential sensors 

Flow, comfort management, HVAC, medical, engine control 

Accelerometer 
Consumer and industrial low-g sensors and tilt sensors 

Automotive medium- and high-g crash sensors 

Vehicle stability, airbag, vibration monitor, tilt alignment 

Magnetometer 
Consumer and industrial magnetic field sensor and 3D compass 

Orientation alignment, proximity detection, magnetic switch 

Gyroscope 
Consumer and industrial angular rate sensors and 6/9-DOF IMU 

Automotive roll sensor and IMU 

Stabilization, motion and gesture HMI, inertial navigation, gaming 

Sensing 

systems 

Consumer and industrial MCU and sensor integrated platforms 

Automotive tire pressure monitoring system 

Smart sensors, pedometer, anti-tamper, fault prognostication 

Sensor Portfolio 
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ARM SOC Portfolio’s 

How to Choose an  ARM® Core Supplier 
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Freescale’s Product Longevity Program 

• Certain markets require long-term product support 

• Freescale has a longstanding track record of providing long-term 

production support for our products  

• Freescale has introduced a formal product longevity program for 

the market segments we serve  

− For the automotive and medical segments, Freescale will make a 

broad range of solutions available for a minimum of 15 years  

− Life cycles begin at the time of launch 

• A list of participating products is available at: 

www.freescale.com/productlongevity  

 

 

http://www.freescale.com/productlongevity


TM 

External Use       8 

History of Innovation 

Long Product Lives 

Quality 

Service 

Medical Center of Excellence 

Continua Alliance 

FDA Class I, II, and III 

Solutions & eco systems 

MCUs and MPUs 

Sensors (Medical Grade) 

Analog 

Wireless 

Freescale’s Value to the Healthcare Market 

Freescale is a trusted provider of high-quality technical solutions that enable the 

development of breakthrough health care systems 

Trusted Partner 
Healthcare Technology 

Leadership 
Product Portfolio 

Freescale is on your team, 
delivering innovative products 
with long lives and the quality 
you expect from a leader 
 

Freescale is committed to the 
Healthcare device marketplace  
and has put together the technical 
infrastructure to provide the 
highest level of support in the  
IC industry 
 

Freescale has one of the largest 
and most diverse IC portfolios in 
the industry, giving customers 
access to nearly all the necessary 
components for designing 
breakthrough health care systems 
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Healthcare Center of Excellence 

The Facts 

• Operating out of Tokyo Japan, Dr. Jose 

Fernandez Villasenor leads Freescale’s 

Medical Center of Excellence 

• Practicing Surgeon, EE, and Medical 

Product Manager 

• Author, Blogger, speaks 8 languages 

• Blog:  Freescale Medical by Design 

 

http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf NEW 

http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
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Market Trends and  

Current Events 
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Megatrends Shaping Our Future 
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Medtronic in the news 

Multiple of 4x 

revenues 

 

 29% Premium 
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Body Worn “Wearable” Cardiac Monitoring Solution 
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Telehealth  

Gets Shot  

in the Arm 
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Social Networking Service Meets Stealth Activity Monitor 
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25 
BILLION 

World 
Population 

2003 2010 2015 2020 2008 

<1x 2x 3.5x 6.5x  1x  # Connected 
Devices/Person 

50  
BILLION 

12.5 
BILLION 

7.2B 
6.8B 

6.5B 
6.3B 

7.6B 

* Sources: Ericsson, February 2011; Cisco Internet Business Solutions Group (IBSG), April 2011 

The Internet of Things is 

Driving Explosive Growth 

In Connected Devices 
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Telematics/ 

Instrument Clusters 

Vision Camera 

Systems 

Infotainment 

Home 

Security 

Smart  

Meters 

Gateways/ 

Home Health Hub 

Medical 

Tablets 

Home Health 

Monitors + Fitness 

Smart  

Appliances 

Digital Power  

Conversion 

Solar 

Inverters 

Human – Machine  

Interface Industrial 

Tablets 

Factory 

Automation 

Lighting 

Security/ 

Access 

Control 

Edge Nodes – Sensing The Internet of Things 

Pressure  |  Acceleration  |  Gyro  |  Magnetometer  |  Sensor Fusion     

Point of 

Sale 
Patient 

Monitoring 

Gaming Systems 

Portable Media Players 

eReaders 

Digital 

Signage 

Aerospace/ 

Defense 
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Telematics/ 

Instrument Clusters 

Vision Camera 

Systems 

Infotainment 

Home 

Security 

Smart  

Meters 

Gateways/ 

Home Health Hub 
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Tablets 

Home Health 

Monitors + Fitness 

Smart  

Appliances 

Digital Power  
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Solar 

Inverters 

Human – Machine  

Interface Industrial 

Tablets 
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Automation 

Lighting 

Security/ 

Access 

Control 

Edge Nodes – Sensing The Internet of Things 

Pressure  |  Acceleration  |  Gyro  |  Magnetometer  |  Sensor Fusion     
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Sale 
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Monitoring 

Gaming Systems 
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“SMART” Is Everywhere! 
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Edge 

Product 

BAN/PAN/  & 

Wired/Wireless, 

Power Line  LAN  

Layers of 

Aggregation / 

Hubs / Gateways 

Wired/Wireless, 

Power Line  

WAN  

Remote  

Cloud-based 

Processing 

P 

S 

S 

P 

P 

P P 

Software in All Nodes 

C 

C 

C C C C 

C 

Kinetis 

Microcontrollers 

Design Potential. 

Realized 

Vybrid Controller 

Solutions 

Rich Apps in Real 

Time. 

i.MX Applications 

Processors 

Your Interface to the 

World. 

QorIQ Processors 

built on Layerscape 

Architecture 

Accelerating the 

Network’s IQ 

Industry’s most scalable  

ultra-low-power, mixed-signal 

MCU solutions based on the 

ARM® Cortex™-M and 

Cortex™-M0+ architectures. 

Real-time, highly integrated 

solutions with best-in-class 2D 

graphics to enable  

your system to control, interface, 

connect, secure and scale. 

Industry’s most versatile 

solutions for multimedia and 

display applications, with 

multicore scalability and 

market-leading power, 

performance & integration. 

Industry’s first software-

aware, core-agnostic 

networking system 

architecture for the smarter, 

more capable networks of  

tomorrow – end to end. 

Scalable Industry Standard Solutions, Software and Development Ecosystem    

Xtrinsic Sensing 
Intelligent  

Contextual Sensing. 

Connectivity 
BAN/ PAN/ LAN 

The right combination of 

intelligent integration, logic 

and customizable software on 

the platform to deliver 

smarter, more differentiated 

applications.  

Fully integrated Short Range 

radios with best in class 

power performance, and 

Powerline Communications 

For IoT it provides Context:  Identity, 

Activity, Location, & Time  

Edge products:  
•Very small 

•Low cost 

•Low power 

•Low complexity 

• Industrial grade & robust 

 

Communications C 

Embedded Processing P 

Sensing S 
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Market Survey Question 
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The Survey Says 
According to a recent survey of *Qmed readers, which to date 

(April 15, 2014) has received 739 votes, what is the top medical 

device of all time? 

*Qmed is a service offering a directory of pre-qualified suppliers to the medical device and vitro  

Diagnostic industries, also providing latest medical device industry and supplier news and more… 
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Eyeglasses are the top medical device of all time, 
according to a survey of Qmed readers, which to date has received  

739 votes. At the time of writing, eyeglasses had received about a 

quarter of all of the votes. 
The Vision Council of America estimates that 64% of U.S. adults use glasses regularly. 

Glasses are also one of the oldest medical devices. 

The idea of using a lens to magnify text is thought to date to the first century AD. 

Reading stones (made from sand converted to glass) were one of the most widely used applications 

of lenses until the debut of wearable eyeglasses in approximately 1284 by Salvino D'Armate. 
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Eyeglasses are the top medical device of all time, 
according to a survey of Qmed readers, which to date has received  

739 votes. At the time of writing, eyeglasses had received about a 

quarter of all of the votes. 
The Vision Council of America estimates that 64% of U.S. adults use glasses regularly. 

Glasses are also one of the oldest medical devices. 

The idea of using a lens to magnify text is thought to date to the first century AD. 

Reading stones (made from sand converted to glass) were one of the most widely used applications 

of lenses until the debut of wearable eyeglasses in approximately 1284 by Salvino D'Armate. 

SO WHAT? 
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The Survey Says 
Trending today?  WEARABLES 
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Market 

Trends 
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Market 

Trends 
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Survey Question #2 



TM 

External Use       29 

The Survey Says 
According to the same survey of *Qmed readers, which to date 

(April 15, 2014) has received 739 votes, what is the next top 

medical device of all time? 
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The Hypodermic Needle 

RUNNER UP 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=LlZsNXTbqWie0M&tbnid=JbFcSVf-dhlZHM:&ved=0CAUQjRw&url=http://imissyouwheniblink.com/category/weather/&ei=lhhQU4yxDu7s2AXZpYGIBA&bvm=bv.64764171,d.aWw&psig=AFQjCNF0tD6mOukmV1TBToisq9OW-e_qQA&ust=1397844458681701
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The Hypodermic Needle 

RUNNER UP 

SO WHAT? 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=LlZsNXTbqWie0M&tbnid=JbFcSVf-dhlZHM:&ved=0CAUQjRw&url=http://imissyouwheniblink.com/category/weather/&ei=lhhQU4yxDu7s2AXZpYGIBA&bvm=bv.64764171,d.aWw&psig=AFQjCNF0tD6mOukmV1TBToisq9OW-e_qQA&ust=1397844458681701
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 Customer Use Case – Drug Delivery 

• Metering dose is  

an issue 

− Pressure Sensors 

− Kinetis MCUs 

• Pens … 

 

 



TM 

External Use       33 

Enablement: Wearables 
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Wearable Market: Segmentation   

Vertical  Categories  

Fitness &  

Wellness  

Sports & Heart Rate Monitors  

Pedometers,  Activity Monitors 

Smart Sport Glasses 

Smart Clothing 

Sleep Monitors  

Emotional Measurements  

Healthcare &  

Medical  

CGM (Continuous Glucose Monitoring )  

ECG Monitoring  

Pulse Oximetry 

Blood Pressure Monitors  

Drug Delivery  (Insulin Pumps) 

Wearable Patches  (ECG, HRM, SpO2) 

Infotainment  

Smart Watches  

Augmented Reality Headsets  

Smart Glasses  

Wearable Imaging Devices  

Industrial & 

 Military  

Hand-worn Terminals  

Augmented Reality Headsets  

Smart Clothing  
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Wearable Market: Diverse Usage Models  
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WearAble Reference Platform  
Enabled by Freescale 

Speeds and eases development for creating 

wearable devices by addressing key technology 

challenges which frees developers to focus on 

creating differentiated features  

Open source design files 

Open source version of Android  WaRPboard.org 

Maximizing Battery Life 

Connectivity 

Usability 

Miniaturization 
Available 

July 

2014 

http://www.warpboard.org/
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Hardware Overview 

• Main board (APB) based on i.MX 6SoloLite applications processor,  

runs Android and provides: 

− Bluetooth and Wi-fi 802.11 

− Power Management - Integrated Lipo charger 

− 6-axis Accelerometer and Mag sensor 

− Supports LCD and E-ink display 

− Micro USB OTG for host USB and device power / battery charging 

− Daughter board expansion interface 

 

• User replaceable Daughter Board for expansion, based on  

Freescale Kinetis L Series 

− Pedometer functionality with Freescale’s  

MMA9553L sensor 

− Wireless charging  

− User interface buttons 

 

WaRPboard.org 

Display 

APB 

Battery 

Daughter Board 

http://www.warpboard.org/
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display 

daughter board 

main  board 

button 

battery 

Application Examples 

• Time, chrono, lap time, alarms 

• Smart music player with audio streaming via BT to headset 

• Photo and video player  

• Wi-Fi connectivity 

• Compass 

• Free fall detection 

• Pedometer / activity monitor 

− Step counter (pedometer) 

− Motion detection (walking, running)  

− Distance traveled 

− Calories   

• ECG & Heart Rate 

• Wake up on motion 

• Charging over USB 

• Wireless charging  

WaRPboard.org 

http://www.warpboard.org/
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Wearables: Summary  

• More than just smart watches 

• Growing market covering multiple 

vertical segments 

• Freescale, Kynetics and Revolution 

Robotics are building a scalable, 

modular, and open source reference 

platform that will evolve with market 

and enable innovation. 

• The possibilities are almost endless! 

• Available July 2014 via warpboard.org 

 

WaRPboard.org 

Open source design files 

Open source version of Android  

http://www.warpboard.org/
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Enablement:   

AFE Reference Platforms 



TM 

External Use       41 

Healthcare AFE Reference Platform 

• Gain Valuable  
− Healthcare Expertise 
− Proven leader 
− Medical Center of Excellence 
− Leadership in Continua Health Alliance 
− Strong partner ecosystem 
 

• Speed Time to Market 
− Accelerate development time 
− Comprehensive design platform 
− Kinetis K53 MCU 
− Online, on-demand resources 
 

• Lower Development Costs 
− Reduce system cost, board size and 

complexity 
− Scalability and analog measurement 

engine 
− Tower System 
− 15 years assured supply 

 
 

Speed development time for 
portable medical devices with a 
complete hardware platform, 
schematics and software 
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Healthcare AFE Plug-In Boards 

MED-BPM 
•  Blood pressure monitors 

•  Isolation circuitry for an air 

pump and escape valve, 

designed for 3–3.3 V 

 

MED-SP02 
• Pulse oximetry solution 

requiring an SpO2 or beats per 

minute determination using 

non invasive procedures 

• Reduced in size 

 

MED-EKG 
• EKG, heart rate monitoring 

• Scalable 

 

MED-STETH 
• Digital stethoscopes, fetal 

heart rate monitors  

•  Based on ultrasonic waves 

 

MED-GLU 
• Single-board glucometer solution 

• Reduced in size 

• Together with Tower System, a 

complete solution including serial 

communications and LCD screens 

 

MED-SPI 
• Spirometer solution 

• Differential pressure sensor 

that facilitates the 

measurement of air flow and 

allows calculation of lung 

capacity measurement 

 

Cardio-

vascular 

Respiratory Metabolic 
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Enablement IoT 
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IoT Is More Than M2M 

• Machine to Machine:  

− Automatic diagnostics for cars: Automatic information 

collection from your car’s engine management system and 

sending real-time alerts to drivers or service centers 
 

• Machine to Infrastructure: 

− Automatic bridge monitoring: Sensing and monitoring  

the structural integrity of a bridge in case of flooding 
 

• Machine to Human: 

− Automatic health monitoring for people: Implant  

monitoring services or disease management  

via implantable electronics 
 

• Machine to Nature/Environment:  

− Early detection of earthquakes: Distributed sensors  

to detect early tremors in specific places 

The Internet of Things (IoT) is about Machine to Entity (M2E): 

Machine to 

Machine (M2M) 
refers to technologies that 

allow both wireless and wired 

systems to communicate  

with other devices of the  

same ability 
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One-Box: What is It? 

One-Box is a scalable gateway device using scalable i.MX or Kinetis 

SOC’s and built with JAVA for Oracle big data services 

Configurable “One-Box” 

Processor 

with 

Operating 

System 

Ethernet 

USB HS 

Bluetooth4.0  
(includes BT Low 

Energy) 

ZigBee 

Radio 

Sub GHz 

Radio 

802.15.4j 

Radio 

802.15.6 

Radio 

Other 

Optional 

Plug-In 

Modules  

802.11n 

WiFi 
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Sensors  

Tower Card 

Data/Events 

Over CoAP 

Data/Events 

Over CoAP 
Communication 

stack 

Data/Events 

Over CoAP 

2 

Sensor 

Data 

Sensinode 

(Java ME) 

UI-1 

Consumer/SP 

info panel 

(Connected 

Home appl or 

custom UI) 

Data 

Control 

Events 

UI-2 (Opt) 

Consumer 

Control Panel 

JAVA-FX 

M2M Server 

Sensor Data 

Wi-Fi Data 

Zigbee Data 

BT-LE Data 

One Box 

(Java SE) 

3 

REST 

APIs 

1 

Devices: 
Zigbee Meter 

Zigbee Wall Plug 

Wi-Fi Thermostat (i.MX53 & K60) 

K70 Kiel box 

Devices: 
i.MX 6Quad 

ARM TechCon Demo: Sensinode – OneBox – Oracle 
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FSL i.MX 6Q 

Board Design 

Sensinode 

FSL Solutions 

FSL i.MX 

Linux 

Software 

Hardware Phy Interface 

Inside Box 

Modules 

OneBox 

FSL MPU Linux-SDK BSP  

Software Drivers 

ZigBee 1.0 Bluetooth 4.0 ZigBee 2.0 Gb Enet Wi-Fi 

FSL openWRT AP-WLAN  

Wireless Router Gateway Platform 

TR69 Remote 

Provisioning 

VLAN, 

DNS,IPS 

Encrypted Data 

Open SSL, DTLS 

JAVA 

Database 

 

Sensor 

Data 

ZigBee 

Data 

Wi-Fi  

Data 

Bluetooth 

LE  Data 

JAVA VM 

(SE) 

USB2 FLASH USB2 GMI SDIO SDIO 

USB2 

Mohave 

On-board  

8 GB Flash 

USB2 

Think-Eco 
Gb Phy SDIO Silex - Module 

JAVA 
Embedded 

Suite (JES) 

OEP 

Embedded 

 

JAVA SE 

Aggregator 

Local & Complex 

 Events 

JAVA SE 

Apps 

Wrapper 

Local 

Directory 

OneBox Software/Hardware (i.MX 6 Based) 
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Smart Home & Smart Health 

PAN/BAN 

The Cloud 

LAN 

Wired 

WAN 

HVAC 

Wireless 

WAN 

WAN 

Monitor Anywhere 

Home 

Hub 

NAN 

Power 

At-Home Charging 

& Communications Center 

Automobile  

Operations Center 

Various 

Service Provider 

Operations Center 
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Nonin Pulse Ox 

(MC9S08GP32) 

868MHz 

RF 

Thermometer 

Panic Alarm  

(MC12311) 

Wired connection 

Wireless connection 

Medical monitoring 

WWW connection 

Telehealth 

Weight Scale 

Blood Glucose  

Meter 

Bluetooth 

Low Energy 

Bluetooth 

SPP 

Bluetooth 

HDP 

Reference Platform 

Gateway (i.MX28) 

Tablet with 

Medical User 

Interface (i.MX6) 

• Physician 

• Social Networking 

• Monitoring Center 

• Loved Ones 

Expanding the  

Reference 

Platform 

  

Smart Plugs 

Smart Appliances 

Safety/Security 

Lighting Control 

Local Display 

Ethernet 

Blood Pressure 

Monitors 

USB  

PHDC 

HealthCare 

HOME AUTOMATION 

Home Health Hub Reference Platform  

Health Care 
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Smart Plugs 

Smart Appliances 

Safety/Security 
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HealthCare 
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Home Health Hub Reference Platform  

Health Care 

 

Orange is the new Black 
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