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Jinwen Xiao is the engineering director for microcontroller (MCU) and wireless
products at Silicon Labs where she leads the circuit design team developing the
next generation of energy-friendly, ARM-based 32-bit MCUs, wireless transceivers,
and wireless SoC devices for Internet of Things applications. During her nearly
10-year career at Silicon Labs, she has advanced from MCU design engineer to
her current design engineering director position. Previously she has worked in
design engineering roles at VIMicro, Spreadtrum Communications, and National
Semiconductor. Xiao holds 15 patents with 6 patents pending. She has a Ph.D. in
Electrical Engineering and Computer Science from the University of California at
Berkley and a BS in Electrical and Power Engineering from Tsinghua University.

Chad Jones is the Vice President, Internet of
Things Strategy at LogMeIn. He has more than
18 years’ experience driving strategic initiatives
for start-ups and F50 companies and has traveled
the planet discussing a vision for a better world
through technology. He has served as Vice
President of Product Management and Strategy at
DynamicOps (acquired by VMware), Vice President,
Product Management at Neocleus (acquired by
Intel), Sr Director, Product Strategy at Softricity
(acquired by Microsoft), and Sr. Product Manager
with the Windows Client Team at Microsoft among
others. Jones drives the strategic product roadmap
for Xively, oversees overall marketing and GTM
strategy as well as evangelizing LogMeIn’s vision
for the Internet of Things.

Chad Jones,
LogMeIn

Dr. Carl Brandon,
Vermont Technical
College

Elecia White is co-founder of Logical
Elegance (www.logicalelegance.com), an
embedded software consulting firm. She is
the author of O’Reilly’s Making Embedded
Systems (http://amzn.to/1hTqv0v) technical
book for software engineers who want to
get closer to the hardware or electrical
engineers who want to write good software.
It covers hardware, software design
patterns, interview questions, and realworld wisdom about shipping products.
White hosts Embedded (embedded.fm), a
weekly podcast on how to make gadgets,
from idea to engineering to production.
She works on many interesting products
including educational toys, DNA scanners,
wearables, and a gunshot location system.
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Dr. Carl Brandon attended Michigan State University,
where he designed the extractor coil via computer
during the summer following his freshman year for the
cyclotron that was being built, and continued to write
software for the cyclotron group until graduation.
He then worked for IBM for two years, designing
their first memory chip with two colleagues. After
obtaining his BS and Ph.D. degrees from the University
of Massachusetts, Amherst, he has been teaching at
Vermont Technical College since 1977. While there, he
introduced Pascal and Ada programming courses, and
helped set up the Computer Tech and Aeronautical
Engineering Technology degrees. Starting in 2004, he
started the CubeSat Lab, resulting in the launch of the
first university CubeSat from a
college in New England.
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Limor Fried,
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Limor “Ladyada” Fried is a MIT engineer,
open source hardware and software
pioneer, and entrepreneur. She is the
founder of the educational electronics
company Adafruit. Her goal was to create the best place online for learning electronics
and making the best-designed products for makers of all ages and skill levels. Fried
was the first female engineer on the cover of WIRED magazine, an EFF Pioneer Award
recipient, and was recently awarded Entrepreneur magazine’s Entrepreneur of the Year.

Punya Prakash,
Texas Instruments
Elecia White,
Logical
Elegance

Punya Prakash is a Business Manager with Texas Instruments’ (TI) Catalog Processors
business unit in Dallas, TX. She started her career as an Applications Engineer in the
same department in 2010. Today, she drives growth for targeted end equipments in
the energy automation such as connected home, building automation, and smart grid.
Prakash analyzes the market traction to understand customer requirements, and find
innovative solutions that scales for the broader market also.
Prakash is actively involved in various leadership programs within TI such as the EP’s
New Employees Initiative, the Women’s Initiative, and the STEM retention programs in
high schools in the Dallas-Fort Worth metropolis.
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Get the storage built for
mobile lifestyles.
People are taking more photos with their smartphones than ever before. Photo app
usage is skyrocketing. And the need for storage has never been greater. That’s why
for 25 years, SanDisk has been expanding the possibilities of storage and enabling
companies to create visionary products. sandisk.com/storage
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TRACKING TRENDS

Embedding intelligence
in medicine and sports
By Rory Dear, Technical Contributor

Spurred on by the unstoppable and exciting progression of the
Internet of Things (IoT) throughout the embedded arena, the
medical vertical market is awash with new innovation to harness
this increased level of intelligence to help people.
I stopped short of using the term “altruism” there, as of course
this innovation must be commercially viable; the falling cost of
often miniature embedded cores has now enabled this specific
segment of our industry to really take off.
Two particular new applications have really inspired me recently,
owing to their personal relevance and their locality. The first
is the Proteus Digital Health (www.proteus.com) “digital” pill,
which I’ve kept an enthusiastic eye on since its inception. Their
announcement earlier this month that they are porting manufacturing facilities to the UK was exciting news and signals the
start of a rollout across Europe.
The idea is simple: A sensor-enabled ingestible pill, combined
with a peel-and-stick biometric sensor patch, provides an abundance of raw data that is fed into a smartphone application and
monitored by medical professionals via the cloud. The usefulness
of such data and medical conditions it can aid is unquantifiable.
With an ever-aging population, the propensity of a predisposition to memory impairment disorders is also increasing.
Individuals affected are often expected to take complex combinations of ingestible medicines, multiple times per day; the
sensors employed in these smart pills are able to determine if
that has occurred correctly, which is vital information for the
patient themselves and for their healthcare professional.
For those with debilitating maladies managed by ingestible
concoctions, this intelligent platform is not only able to monitor their consumption, but also how one’s body is responding
to the treatment, enabling the medical practitioner to tweak
dosages accordingly instantly, without employing the comparatively snail-like pace of traditional tests and visual observation.
Even those without life-threatening ailments will be able to
benefit; for those suffering with insomnia the system can accurately track sleep patterns – critical information and usually
incredibly difficult to monitor in the home. The planned UK
manufacturing facility is geared up to produce up to 10 billion
units per annum, so expect to see this technology deployed en
masse as time progresses.
www.embedded-computing.com
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The second application I’ve been lucky enough to have some
personal involvement with, albeit in terms of improving yield
and manufacturability rather than contributing to the innovative nature of the application itself, is the Codamotion (www.
codamotion.com) from Charnwood Dynamics. To best describe
how groundbreaking the application is, I must first describe the
inherent issues of the old method.
Typically, biomechanic real-time motion capture utilizes either
multiple infrared LEDs or reflective markers placed on specific
points of the body, which are tracked in three dimensions and
plotted into graphical software, basically importing a wireframe
model of detected movement in x, y, and z axis.
The issue with identical “active” markers is caused when the
subject twists their body or limbs such that these markers cross
over, and the software struggles to properly keep track of which
marker is attached to which body segment. The Codamotion
System addresses this problem by each marker having its own
intrinsic identity, characterized by the length of delay between
a trigger signal sent from the central measurement unit and the
LED marker flashing. By this methodology, the system always
knows which marker is which and can track even the most complex movements with complete accuracy.
Additionally, such systems historically have been strictly indooronly, where conditions can be tightly controlled – outdoors,
the sun pumps out radiation that interferes with the optoelectronics used in recording 3D measurements. The Codamotion
outdoor capture system is the only system in existence suitable
for even the hottest summer day by employing clever infrared
filtering and advanced data stream algorithms.
Applications for this technology range from clinical analysis of
physical disabilities, monitoring patients’ motor movements,
to virtual reality and ergonomics. The application that most
caught my eye is the athlete injury recovery programs it frequently finds itself assisting in. Sports clubs have monumental
budgets to spend on getting injured players back quickly, so a
player returning to action from injury even a few days earlier
can have huge positive consequences on their next game, and
even their season.
It’s truly exciting to live in times where embedded technology
is helping people like never before.
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IoT INSIDER

Sensor ICs,
SWaP-C, and the IoT
By Brandon Lewis, Assistant Managing Editor

When I think about the term Size, Weight, Power, and Cost, or
SWaP-C, what usually comes to mind is aerospace and defense:
reducing the weight of avionics subsystems to improve flight
endurance; minimizing power consumption to eliminate extra
batteries carried by ground forces; removing nonessential components to meet tight budgetary constraints. But isn’t decreasing
size, power, and cost a primer for most embedded applications?
Take electromagnetic sensors for the Internet of Things (IoT), for
example. Many sensors are deployed in ultra compact or mobile
applications, making them extremely size and weight sensitive. Projections that the number of Internet-connected devices
could reach 75 billion by 2020 also have huge implications on
IoT power consumption, and trends toward “green computing”
demand that individual components be as energy efficient as
possible[1]. Similarly, the quantity of deployed sensors combined
with commodity inflation in the rare earth magnetic materials
market will keep unit price an ongoing concern[2].

Figure 1

Honeywell’s Nanopower Anisotropic Magnetoresistive (AMR)
Sensor Integrated Circuits (ICs) provide sensitivities as high as
7 Gauss in a SOT-23 surface mount package that is smaller than
most reed switches.

Available sensor technologies
To date, many IoT-type applications have employed one of three
electromagnetic sensing technologies to meet SWaP-C requirements: reed switches, Hall effect sensors, and Magnetoresistive
(MR) sensors. And, while each of the three offers benefits, all
three also have limitations:

õõ

Reed switches have been a popular design choice over
the years thanks to extremely low power draw and design
flexibility for systems that require large air gaps. However,
glass components and moving parts also introduce
reliability and durability issues in harsh-environment
applications (which for the purposes of this column I will
consider a “Cost”).
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Hall effect sensors provide a more rugged alternative
to reed relays, as they have no moving parts and are
less sensitive to environmental conditions. On the other
hand, Hall effect technology is limited to sensing in
perpendicular planes and often requires more magnetic
material to achieve the same sensitivities as alternative
technologies, which increases cost. They also typically
carry a power overhead in the low microamp (µA) range
that is too high for many applications.
MR sensors are also solid state, making them well suited
for rugged operation. They also sense in parallel planes
and have a wider detection area than Hall effect sensors,
which offers increased sensitivity and greater design
flexibility. Conversely, MR sensors traditionally come with
price and power premiums.

Selecting one sensing technology over another is a game of
tradeoffs wherein a designer often sacrifices power, performance, or price based on the application. At other times, the
power envelope of a given application – such as smart meters
that typically allot ~500 nanoamps (nA) for sensors – make
design decisions simpler. But advances in MR technology could
be shifting these design rules.
Honeywell Sensing and Control recently released the industry’s
first nanopower Anisotropic Magnetoresistive (AMR) sensor
ICs with current draws as low as 310 nA (Figure 1). This is a
significant development in sensor technology for a number of
reasons, but principally because the durable AMR sensors can
provide sensitivities comparable to reed relays in low-power
or battery-driven applications without the additional materials
costs of Hall effect sensors. Coupled with the design flexibility
of MR sensors, the reduction in power draw to the nA range has
significant implications on the devices’ overall SWaP-C.

SWaP-Cing the future
As mobile and connectivity requirements continue to “shrink”
all aspects of system design, SWaP-C has become a key metric
for all industries. As explained here, multiple factors contribute
to determining a SWaP-C beyond the acronym, including durability, design flexibility, and application requirements. By closely
examining all aspects of the available solutions for your next
system design might just turn your interpretation of SWaP-C
on its head.
[1] Danova, T. “Morgan Stanley: 75 Billion Devices Will Be Connected To The Internet Of Things By 2020.” Business
Insider, Inc.
[2] Constantinides, S. “The Demand for Rare Earth Materials in Permanent Magnets.” Arnold Magnetic Technologies.
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DIY CORNER

Makerspaces:
DIY together
By Monique DeVoe, Managing Editor

Taking DIY projects to the next level sometimes takes a bit
more than what you’ve got in your budget and home workshop. Online maker communities provide vast amounts of
information at your fingertips and a worldwide community of
other makers, but they’re not the only way to learn or find
other DIY partners.
Community centers called makerspaces (also called hackerspaces) are local maker communities that provide workspace,
tools, and education centered on making and DIY projects.
Beginning in Europe in the 1990s and building popularity over
the last decade, there are now hundreds of makerspaces around
the globe. Many incorporate membership fees and dues to
cover costs, but are still much cheaper than paying thousands of
dollars or more for your own equipment.
Makerspaces come in all sorts of configurations. Some are small
volunteer-based groups with educational workshops, donated
tools, and a small workspace, while others are full-time university-, city- and/or corporation-partnered organizations with a
big staff and millions of dollars worth of equipment on hand.
HeatSync Labs (www.heatsynclabs.org), formed in 2009 with a
mission of education and collaboration, is a 501(c)3 nonprofit,
community-driven workspace in Mesa, AZ with workshops, tools,
and public hours on weekdays between 7 p.m. and 10 p.m.
HeatSync is run and funded on an entirely volunteer/donation
basis with tools available including hand tools, woodworking,
metalworking, and milling tools, and a 3D printer.
Though it has its own online components, member Nate
Plamondon says, “HeatSync Labs allows members and visitors
to collaborate in ways that exclusively online maker communities can’t replicate.” And HeatSync has a diverse group of
makers to meet.
“We have a couple small companies that regularly conduct
business/prototyping/research in our facility,” Plamondon
says. “We have regular meetings for kids and have mentored
robotics teams. Many of our members are professional engineers or scientists in some respect or another, including software, electronics, and aerospace.”
Membership runs from $25 to $100 a month, though anyone
can come during public hours. Its 80 paying members (and
general community of more than 400) are encouraged to start
events and improve HeatSync as they see is needed, as well as
www.embedded-computing.com
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pool resources to get new tools or bring plans to life in what
they call a “do-ocratic” community; with no staff, it’s all up to
the community to make things happen.
TechShop (www.techshop.com), formed in Menlo Park, CA in
2006, is a group of eight membership-based fabrication studio
makerspaces across the country (with two more in planning
stages). They include a typical layout and set of equipment,
including milling machines, laser cutters, plastics working
equipment, an indoor automotive work bay, a 3D printer, and
design software. TechShop facilities have been the birthplace
of some popular inventions, such as the Square mobile devicebased credit card reader.
TechShop opened a 15,000 square foot space in Chandler
in partnership with the Arizona State University Chandler
Innovation Center in November 2013. With 15 employees,
up to 30 part-time instructors, and more than $1 million in
machines, tools, and software, members can learn and make
nearly anything at the facility, open daily 9 a.m. to midnight.
Chandler is home to tech firms like Honeywell, Intel, and
Microchip Technologies, a thriving art community, university
support, and a growing student population, which the Chandler
TechShop’s General Manager Jon Barbara says is a great mixture for makerspaces, and a reason why TechShop opened a
facility there.
“[Online maker communities] tend to be better suited for quick
answers,” Barbara says. “In a physical makerspace, you gain
access to members of diverse backgrounds, easy means for
collaboration, and, of course, access to tools, computers, and
a creative environment.”
In five months of operation, this TechShop has around
600 members, a third of which are students, with the rest
split among artists, inventors, engineers, and hobbyists.
Membership is $175 per month for individuals (with discounts
for recurring or yearly subscriptions), $95 for students, with
corporate and other membership types; nonmembers can
also take classes.
“We’ve seen some really cool things happen over the first few
months, including multiple Kickstarter campaigns, and the
growth of a business that scored a multimillion dollar deal just
after CES,” Barbara says.
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RESEARCH REVIEW

Analyzing
building data for
predictive energy
management

and very time consuming. For example,
someone may want to simulate hourly
changes in a building for a month – a
building with 20 floors, multiple “zones”
per floor, and multiple readings for each
room such as temperature, HVAC units,
and occupant utilization patterns. This
would take multiple simulations under
different parameters and each simulation takes time and processing power.

By Monique DeVoe, Managing Editor

mdevoe@opensystemsmedia.com

Increasing simulation efficiency
through reuse

In an increasingly energy-conscious
society, optimizing energy use is a
must. Buildings are rapidly getting
smarter through a large number of
sensors and actuators collecting data
throughout. Our homes’ energy use
can be monitored and controlled with
platforms like Google’s Nest, but that’s
a drop in the bucket compared to
large buildings, especially dispersed
groups of buildings. To make the vast
amount of building data valuable to
building owners and others with stakes
in building automation and energy
management, the data needs to be
useful for long-term optimization, and
for discovering and understanding patterns for predictive planning and new
building design.

“JCI is managing operations for thousands of buildings internationally,”
Candan says. “They want to be able
to see if observations in one building
can be used for another to make crossbuilding decisions.”

Arizona State University’s K. Selçuk
Candan, Professor of Computer
Science and Engineering at the
School of Computing, Informatics, and
Decision Systems Engineering, is conducting research into using observed
data (from building sensors themselves)
and data from building simulations to
do predictive analysis for optimizing
day to day energy operations of large
buildings, retrofit old buildings, and
contribute to long-term optimization like predicting failures that negatively affect energy efficiency. Funding
comes from energy optimization company Johnson Controls, Inc. (JCI), who
is interested in energy management,
specifically for buildings, and wants to
be able to leverage large numbers of
simulations to do predictive analysis.
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Simulation analysis is compared with
actual observed data to see if the algorithms they develop give meaningful
results.

Data analysis challenges
Existing simulation tools can simulate
one building under a given parameter
setting and return aggregate results,
such as overall energy consumption
over a period of time. Outcome of a
single simulation, however, is of little
use for decision making. Aggregate
results don’t say which parts of the simulation were critical on their own, and
they depend on someone with domain
expertise to recommend changes based
on the results. Moreover, tools to help
make sense out of multiple simulations
under different parameter settings are
not currently in available, Candan says.
“We want to develop algorithms and
tools for domain experts to make more
informed decisions,” Candan says.
Managing the complexity in the amount
of data and the expense of simulating
that data are challenges holding back
more sophisticated building data simulation and analysis, Candan says. Buildings
can potentially have hundreds of thousands of parameters, which makes
simulations very large, very expensive,

In order to decrease the cost, simulations can potentially be reused if a simulation has already been conducted on
a similar building.
“Once you have a large number of
simulations you can see how they’re different from each other – what parameters changed – for better optimization,”
Candan says. “Our end goal is you have
a building you’re modeling, you go to a
database, find simulation runs on similar
buildings, and compose a new simulation
from that data, or run a partially new simulation instead of starting from scratch.”
Candan says the need to understand
when key events are occurring in a simulation and being able to focus on those
key, interesting parts in order to cut
down on the data needed to compare
simulations still requires improvement.

Epidemics, water, and
traffic analysis
Similar techniques for predicting the
impact of epidemics are also in development, Candan says. Epidemic data
aren’t as precise or plentiful, but a similar
technique of running large numbers of
simulations can be used when trying to
prepare for emergence of a disease. He’s
also looking into a partnership with the
ASU School of Sustainability to expand
the technique for water-energy management, and it could be used for other
applications such as analyzing traffic patterns for city planning decisions.
More information on Candan’s research,
visit http://aria.asu.edu/candan.
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Graphics Processors

Developing
embedded
systems with
discrete
high-performance
graphics
processors
By Mitch Furman

Designing a discrete graphics-processor-based
system for embedded applications presents very
different types of challenges when compared to
more mainstream discrete graphics, especially
as the systems are often used in domains like
industrial automation, in-the-field digital signage,
medical imaging, and casino gaming. Embedded
systems such as these often must withstand
extreme temperatures, and meet additional shock
and vibration, cooling, and lifecycle requirements.
The three standard embedded graphics board formats – MultiChip Module (MCM) mounted directly on a motherboard,
Mobile PCIe Express Modules (MXM) connected to motherboards, and Peripheral Component Interconnect Express (PCIe)
graphics cards – each present their own unique design considerations, and many applications have their own unique requirements and challenges.

High-performance 3D graphics and
compute performance
Today’s embedded applications feature high-performance 3D
graphics and compute capabilities not found in older solutions.
For example, operators in an industrial manufacturing facility
are constantly monitoring processes on systems that have
changed from static, text-based displays to more elaborate and
intuitive 3D graphic representations. Casino gaming solutions
now require more processing power and immersive 3D graphics
to capture players’ attention. Advanced discrete graphics processors now support multiple displays with improved 3D and
www.embedded-computing.com

video performance, which is essential for many industrial shop
floor monitoring applications and casino gaming machines.
The medical imaging industry is also moving quickly to embrace
3D visualization at the point of care. For example, where dentists
previously provided diagnoses and treatment recommendations
made on the basis of static renderings on conventional 2D X-ray
film and light-box illuminators, dentists and their patients can
now have a much clearer view of teeth and gums with a new generation of video- and graphics-optimized 3D touchscreen panels
attached to dental chairs.
Graphics processor options
Developers who want to deliver high-definition visual experiences such as these in compact, power-efficient embedded
systems can leverage the parallel processing performance
of GPUs. Some GPUs integrate on-chip memory, eliminating the need for external graphics memory, which further
reduces the complexity of PCB design and layout, memory
tuning, and memory procurement logistics. GPUs can support 3D Application Programming Interfaces (APIs), such
as OpenGL ES, and hardware-based video compression
and decode. Developers can also have more flexibility if the
graphics processor supports a wide variety of industry-standard
operating systems, including VxWorks, Green Hills, and Linux.
The AMD Embedded Radeon E8860 GPU, introduced in
February 2014, is an example of a GPU that offers these features to help developers deliver desktop-caliber graphics from
small, embedded systems.

Design implementations
How a developer decides to implement discrete embedded
graphics solutions will often depend on how much shock
and vibration the application will receive, as well as upgrade
requirements.
The most ruggedized and perhaps smallest of all the design
options is the MCM. An MCM is comprised of a discrete
graphics semiconductor die and memory packaged on a single
substrate, which is mounted directly on the motherboard.
MCMs take up less real estate on a PCB (33 mm x 33 mm),
allowing for an optimal, low power, compact design. MCM
solutions are usually the best choice for ruggedized environments because the graphics chip is mounted on the motherboard and is therefore very secure for applications that must
deal with shock and vibration.
From a design perspective, using an MXM solution offers developers added design flexibility over the MCM solution. MXM
was originally designed to create an industry-standard socket
for laptops to ensure that users could upgrade their graphics
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processors easily, without having to buy a
new system. MXMs connect to the motherboard via a specialized MXM interface,
and are smaller than typical PCIe cards.
However, from a design perspective, the
interface and module take up more space
on the motherboard when compared to
an MCM. The advantage of this solution
is that it is interchangeable. Developers
can replace it with a higher-performing
model at a later time or create customized versions.
MXM solutions are not as ruggedized
as MCM solutions; there are degrees
of movement possible, but because
the MXM is contained in a fairly small
package, it is less likely to shift. However,
the MXM module can be physically
secured to the motherboard to accommodate shock and vibration.

architectures: extreme temperatures,
cooling, and lifecycle requirements.
Extreme temperature standards for systems operating in harsh environments
are -40 °C to +120 °C. Designers should
ensure that their GPU vendors’ processors meet those standards, which implies
an additional level of testing and qualification beyond the standard 0 °C to +105 °C.
Designers can cool GPUs by attaching
an active fan or by using a passive heatsink to dissipate heat. Either solution
can require specialized versions that
must take into account the system’s
environment. If it disrupts the airflow
design, an active solution may not
be possible. A passive solution that
requires a specific airflow at a specific
temperature may not cool a graphics

device enough. Sometimes a custom
solution will be necessary, such as
when a passive heatsink needs to connect physically to the metal case of the
system to use the greater metal surface
of the system as a cooling medium.
While standard consumer graphics
systems may last a few years, many
embedded projects have lifecycles of
7-10 years. That means parts must also
be available for an extended period
of time. Some GPU vendors – such as
AMD – offer extended longevity for
embedded parts. Without such support, designers need to take inventory of their parts and maintain them
in special storage to ensure long-term
viability (and they must also plan for
potential yield loss).

It’s a graphical world
Developers typically choose
a PCIe solution as an option
when they want high-end
graphics like higher-resolution 3D rendering or video
playback, and additional
display outputs (six or eight
displays up from two or
three). The card connects to
a PCIe slot on the motherboard and is physically the
largest of the three options
at 6.5" to 13" long. It is
also heavy, typically twice
the weight of an MXM or
MCM and up to five times
heavier at several pounds,
and therefore may have
problems with shock and
vibration. Designers developing a system that has the
potential to be deployed
in stressful environments
should ensure a solid fit to
minimize excessive vibration and should work to
identify stress points.

Embedded discrete graphics
solutions have advanced tremendously, based on technology that originated from
mainstream commercial
graphics solutions. For some
applications – such as digital
signage, medical imaging,
and casino gaming – they
must perform in some fairly
challenging environments.
With the right design choices,
developers can create a new
breed of embedded systems
that provide the next generation of amazing 3D graphics.
Mitch Furman is Senior
Product Manager Discrete
GPU, Embedded Solutions
at AMD. Contact Mitch at
mitchel.furman@amd.com.
AMD
 www.amd.com
@AMDRadeon
www.linkedin.com/
company/amd
plus.google.com/+AMD
 youtube.com/user/amd
 community.amd.com





Extreme
temperatures,
cooling, and lifecycle
requirements
After shock and vibration, the remaining variables span all three design
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Figure 1

AMD Embedded Radeon e8860 GPUs, from left to right: MCM GPU,
MXM board (with fansink), and PCIe board (with heatsink).
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Controllerless
graphics reduce system
cost, size, and complexity

Kurt J. Parker
Microchip Technology Inc.
What graphics demands do
embedded systems face now
and in the future?

Q

We are in an exciting time as we witness
the growth of the Internet of Things
(IoT). IoT is really about many processing nodes gathering, sharing, and
aggregating data for analysis and reaction. Some of that analysis will be done
automatically, but a significant amount
will be done by humans. Therefore,
graphics in the IoT world will need to
have the performance to move quickly
between the levels and types of data
presented; must be easy to implement
so developers can rapidly adjust to new
communication capabilities and data
availability; must be small, low power,
and cost efficient; and, finally, these
graphics must be easily readable and
understandable.
 ow does Low-Cost Controllerless
H
Graphics (LCCG) work, and
how is it different from other
graphics processing?

Q

The Microchip 32-bit PIC32 microcontroller portfolio’s high processing performance and high-performance DMA
combine to render graphics directly on
displays, without an external graphics
controller. This enables professionallooking graphics at a fraction of the
cost, size, and complexity, compared
to other graphics-processor or multichip solutions.
www.embedded-computing.com

Graphics are becoming more important as increasing amounts of data
are gathered and displayed for use in Internet of Things (IoT) applications.
Embedded Computing Design spoke with Kurt J. Parker, Product
Marketing Manager of Microchip Technology’s MCU32 Division, on the
company’s Low-Cost Controllerless Graphics (LCCG) technology and how
it affects growing embedded graphics demands.
 hat applications benefit
W
most from Microchip’s LCCG
technology? What are
the advantages?

Q

There are many applications, such as
appliances, home/business/factory automation, and consumer goods that can
benefit from the increased usability that
professional-looking graphics provide.
However, a multi-chip graphics controller
may not be feasible, due to space and/
or cost constraints. LCCG delivers this
capability in a single chip, while using
<5 MIPS – that’s less than 2 percent of the
processing power of a PIC32MZ 32-bit
microcontroller – leaving plenty of processing power for applications, communications stacks, and data manipulation.
What graphics
hardware is Microchip
working on next?

Q

Microchip’s November 2013 announcement of the PIC32MZ 32-bit, 200 MHz
microcontroller family positioned us as
the leader in 32-bit-MCU performance,
with a 654 CoreMarks score – the highest

EEMBC-certified score for any 32-bit
MCU executing from internal Flash
memory. The PIC32MZ also introduced
a significant jump in integrated memory,
where graphics are stored before they
are sent to a display, when using the
LCCG method. We will also be releasing
updates to our MPLAB Harmony software framework that will include new
and updated graphics drivers for LCCG.
What graphics-processing
advances are needed to help
drive embedded systems’
graphics capabilities?

Q

First, because embedded systems
increasingly need to communicate more
data in smaller spaces, components in
the system need to continue following
rapid integration and performanceefficiency paths, driving size down and
value up. Second, tools and libraries that
enable professional-looking graphics
with minimum experience and development effort will allow developers at all
experience levels to produce results that
help their products stand out in increasingly crowded and fast-moving markets.

Contact Kurt at kurt.parker@microchip.com.
Microchip Technology
 www.microchip.com
@MicrochipTech
www.linkedin.com/company/microchip-technology
 www.youtube.com/user/MicrochipTechnology
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IDEs shaped by
Internet of Things,
DIY, virtualization,
multicore
By Curt Schwaderer, Editorial Director

Embedded systems are becoming smaller, more
consolidated, and contain a mix of real-time
processing with network connectivity and graphics
capabilities. This trend in embedded development is
facilitated by multicore processors and virtualization
capabilities that enable real-time OS environments
to run beside application software on a single
embedded system.

In previous years, I’ve covered a
number of the embedded run-time
environments that are affected by these
trends. Now I turn my attention toward
Integrated Development Environments
(IDEs) and how the evolution of
embedded systems development, processes, standards, and application areas
like the Internet of Things (IoT) and DIY
have affected the IDE realm.

Virtualization and multiple
environments impact
Device consolidation implies developing
for multiple software environments. On
one hand, the real-time environment is
likely to be C/C++ based (perhaps even
assembly). On the other hand, the application environment may be a mix of C++
or Java with higher-level graphics or
networking libraries. Providing a solid,
consistent, unified IDE for the development of these mixed environments can
be very challenging.
The Eclipse Foundation (www.eclipse.
org), which had its roots as an open source
IDE framework, got its start focusing on
Java development. The “CDT” or C/C++
Development Tool project was close on
the heels as the second Eclipse language
tooling project after Java.
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Java is especially being used in
embedded IoT and M2M applications.
Java ME, for example, was conceived and
promoted as a mobile solution and within
the Maker community. Mike Milinkovich,
Executive Director of the Foundation,
mentions that these platforms all run
Java quite happily, but was quick to point
out that the start-up times might be a bit
much depending on the application. Java
is also making increased connections
with the operating system below where
next-generation Java native interfaces
are being defined. The Java 8 SE profiles
support headless operation more easily
so graphics contexts are not necessary.
It’s interesting to note that while Java is
typically known for graphics, headless
operation within the embedded space
isn’t uncommon.
IAR Systems (www.iar.com) has long
been a supplier of embedded tools
and celebrated their 30th anniversary
in 2013. Unlike the Eclipse Foundation,
IAR’s roots have been in C/C++ and
assembly development tools and
debuggers, and, perhaps most notably,
their capable optimizing C/C++ compilers. The IAR corporate strategy
involves wide support for a large
number of processor architectures and
MCUs within those architectures. The
strength of wide processor support
provides flexibility for their customers
to move processor architectures if their
products need to.
The IAR Embedded Workbench has
been incrementally updated over the
past 20 years. They recognize the flexibility of IDE frameworks and offer their
compilers and debuggers as Eclipse
plug-ins. While the IAR Embedded
Workbench doesn’t directly support
Java, Thomas Sporrong, Global Sales
Engineering Manager, said that many
Java stakeholders are partnering with
www.embedded-computing.com

IAR to facilitate the Java/C++ bridges
necessary to glue together today’s
embedded environment.
“Developing Java Native Interfaces
(JNI) is a hot topic in today’s embedded
space,” Sporrong says. “IAR is active in
collaborating with Java stakeholders,
silicon vendors, and our own tools and
compilers to address this area.”
Sporrong agrees that Java development,
most notably in the GUI software area,
is on the rise in embedded, and tools
and native interfaces to the embedded
C/C++ environment are important.

“

In addition, IAR offers an in-circuit
debugging probe called I-jet that
integrates with the IAR Embedded
Workbench with plug-and-play compatibility with the environment. The
I-scope adds current and voltage measurement capabilities to I-jet. Finally,
the JTAGjet probe provides real-time
in-circuit debugging for trace, test, and
verification of embedded applications.
From coding to debugging and validation, today’s embedded virtualized environments are definitely impacting the
capabilities of these IDEs.

Elma’s J-Series Platforms –
Performance Computing
of EPIC Proportions

“

Eclipse is an open, free community with
more than 250 projects where plug-ins for
multiple environments are available for its
IDE framework. Almost every embedded
software tool and processor vendor at
the 2014 EE Live! conference mentioned
terms “Eclipse-based” or “available as
an Eclipse plug-in” for their development product, so there is significant support among the embedded development
community and many plug-ins available.

This highly versatile and highly configurable
computing platform is ideal for harsh environments.
At its heart is a high performance, low heat Intel®
Core™ i7 with Intel mobile QM57 Express chipset.
Loaded with I/O choices, the J-Series
Compute Platform is easily tailored
to integrate the features best suited to
your application needs while meeting
your SWaP requirements.
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Multicore processor impact
Device consolidation and running multiple environments requires multiple
independently running core processors
for true separation between real-time
processing and the embedded application GUI, processing, and connectivity
functions.
In addition to the coding of the solution, multicore processors dramatically
increase the complexity of debugging.
Truly asynchronous processor cores may
be used separately for asymmetric multiprocessing applications or grouped
to increase performance for symmetric
multiprocessing. When an application
runs across multiple cores, it’s vitally
important that debuggers are “multicore aware” – providing the ability to
set breakpoints, and simultaneously
stop all cores or a subset of cores.
Stepping through and diagnosing
problems is challenging if the problem
only occurs when specific code blocks

with dependencies execute separately
on different cores, creating race conditions due to a missing synchronization
element, for example.
The Eclipse Foundation and their ecosystem of embedded IDE vendors have
been working on this for a long time.
A multicore working group has been
in existence for many years and multiprocessor code display of cores in
the debug view, resource usage, core
interactions, and loading across cores
in addition to the breakpoint and codestepping capabilities above are all
things that seem to be well represented
in embedded IDEs using the Eclipse
Framework. Milinkovich mentioned
at the recent EclipseCon conference
they demonstrated a multicore environment working with the Adapteva
Parallela board, which includes a dualcore ARMv7 and 16-core Epiphany
multicore coprocessor.

IAR launched their latest multicorecapable debugger at embedded world
2014. Their customers have been
working on multicore designs for a
number of years and this launch represents the features needed for effective
execution of those projects. Capabilities
include synchronization between cores,
“stop world,” start individual cores, or
any combination in between. Sporrong
mentions that this launch was very successful, but work is still continuing to
provide additional advances and capabilities for multicore since it has become
the norm as opposed to the exception
for embedded development projects.

DIY and IoT impact
Anyone who’s been following
embedded development over the
past few years shouldn’t be surprised
by the fact that embedded virtualization and multicore processing support is being addressed across the
board in embedded IDEs. However,

SAFE TECHNICAL SOLUTIONS
rom CES
f

VIP-7412

The latest small form-factor (VITA 74) solution
from CES features a TI DaVinci™ video processor
providing multiple HD/SD streams of H.264,
VC1, MPEG-4 Video, JPEG/MJPEG compression /
decompression and multiple I/Os in a small
rugged
conduction-cooled format.
ru

Headquartered in Geneva, Switzerland, CES - Creative Electronic Systems SA has been
designing and manufacturing complex high-performance avionic, defense and communication boards, subsystems and complete systems for thirty years (such as ground and ﬂight
test computers, ground station subsystems, radar subsystems, mission computers, DAL A
certiﬁed computers, video platforms, as well as test and support equipment). CES is
involved in the most advanced aerospace and defense programs throughout Europe and
the US, and delivers innovative solutions worldwide.

For more information: www.ces.ch
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one thing that did surprise me is the
sheer number of projects and focus
the Eclipse Foundation has in the DIY
and IoT spaces. Milinkovich says the
IoT community is focused on protocols, services, and frameworks around
these boards and devices. And while
we were speaking, Mike mentioned he
literally had two Raspberry Pis and an
Arduino running Eclipse software on
his desk at that moment! The Eclipse
DIY/IoT community (iot.eclipse.org) has
publically available sandbox servers
that allow developers to try a number
of the different protocols being implemented at Eclipse such as MQTT, CoAP,
and LWM2M. Even stepping outside of
the Eclipse moniker, Milinkovich says
a completely new tooling platform is
being worked on within the Eclipse
community called Orion (www.orionhub.org) – an open source platform
for cloud based development – where
developers can link up a Raspberry Pi
or Arduino from their phones, laptops,
whatever, and develop code.
Of the current 250 Eclipse projects,
many of them are related to or valuable
for IoT development. Milinkovich says
that when people talk about IoT, they
underestimate the amount of training
and understanding that’s needed in
order to create a properly functioning
embedded device (as opposed to
desktop or web application), especially in IoT software where developers
likely do not have a background in
embedded. Over the next decade,
Milinkovich believes there are going
to be a significant number of platforms
that will emerge and Eclipse projects
created that will make developing IoT
easier than ever before.

platforms supporting wireless connectivity like Wi-Fi, ZigBee, and
Bluetooth from vendors such as Texas
Instruments, Silicon Labs, Qualcomm,
and others. IAR has a list of bundled
starter kits available that includes the
workbench, debug probe, and evaluation board along with sample projects
to provide a complete out-of-the-box
solution to get started with a particular
MCU family (www.iar.com/Products/
Starter-kits-debug-probes).

Industry regulatory standards
impact
Depending on the embedded industry
segment, quality standards and regulatory compliance may also be involved,
and development environments are getting into the standards assurance and
requirements validation realm.
IBM Rational products (www.ibm.com/
software/rational) are an example
of IDEs that start with requirements
development and tracking, and include
an element of process control and
standards compliance. In a recent
OpenSystems Media E-cast (ecast.
opensystemsmedia.com/462), IBM
Rational described the functional safety
workflow and process templates used
within the Rational environment to
achieve compliance with the ISO26262
automotive functional safety standard.
The templates within their IDE provide
a separate safety management section,
and define main phases for compliance
and their applicable practices. From
this global template, depending on the
project or team focus, the templates
can be tailored to the phases needed
for that project.

The evolving future of IDEs
“Mobile was once considered a branch
of embedded,” Milinkovich says. “But
the tools and frameworks available today
for people building smartphone applications have dramatically simplified what
the developer needs to do, and reduced
the learning curve for new developers.
We predict that a similar trajectory will
occur in IoT over the next few years.”
IAR’s mantra is “focus on your code”
and their take on DIY is a bit different.
Sporrong says the IAR Embedded
Workbench is widely used for IoT
building blocks such as communications
www.embedded-computing.com

IDEs have been extended into the applications and industries they support.
While the IDE framework is generic,
these environments have and are continuing to advance to provide more capabilities and features involving increased
software support and compilers for
specific processor architectures, DIY
board connectivity and development,
and standards compliance for specific
embedded industry segments.
For more information, contact Curt at
cschwaderer@opensystemsmedia.com.
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Advanced IDEs
support media-rich
embedded systems

processor or supplied by a dedicated
touch-interface device. Whatever the
source, gestures and other input need to
be handled and delivered to the correct
process immediately.

By Lars Knoll

The nature of embedded systems developments is changing rapidly.
These systems were embedded inside user equipment, often with
little or no user interface to reveal their presence. At most, they
might present a two-line display and a set of physical buttons. But
as systems have become more sophisticated, OEMs have moved to
deploying more graphics-intensive screen-based user interfaces that
can expose many more functions across a series of menus or pages.
The user interface is not just an integral part of the system, but often one
of its main selling features. Appliances
and automotive infotainment units are
moving over to the use of large, touchoriented displays that put much greater
emphasis on graphics capability and
the responsiveness of the underlying
software and operating system. It is not
enough for a media-rich Graphical User
Interface (GUI) to be simply functional
and effective. End users also require
attractiveness, which may entail the addition of high-performing animations for
active background and to perform transitions between visual modes and menus.

add complexity to the development process as projects now become inherently
multiprocessor-based.

Increased software complexity

Having multiple processors is not the only
source of additional new software complexity. With user interfaces that were
based on a tree of text-based menus,
it was relatively simple to build a set of
user-interface dialogues. Presented on
a one- or two-line text display, the dialogues were modal so that information
could be presented and retrieved in a
structured way. Today’s graphics-intensive user interfaces require a much more
dynamic approach that is generally built
around an event loop and requires multithreading to not block the user interface.

The trend for visual attractiveness is partially enabled by the growing availability
and falling cost of high-performance
32-bit processors, often with multiple
cores and built-in Graphics Processing
Units (GPUs). These can be used to
offload processing from the main Central
Processing Unit (CPU) thread, which is
then reserved for handling real-time
events and data processing. As a tradeoff, the additional processing elements

Updates from a user can come at practically any time and from a variety of
sources. For example, a touch-based
system may not just accept virtual button
presses and scroll movements but it also
needs to recognize a variety of gestures that take on different meanings
depending on which application is active
at the time. Those gestures may be analysed by software running on the main
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To set up a working system from scratch
involves a number of elements, from the
core graphics drivers that allow a processor to display pixels on an attached
display, through graphics, video, and
audio libraries, to interface design tools
so that user interface design experts
with limited skill in programming can
create attractive, enticing interfaces.
The problems are compounded by the
need for an effective workflow with a
cross-compilation environment to deliver
working binaries to the embedded target.
Each round trip of develop, compile, link,
flash, and test takes significant time.
Connectivity is a further consideration
for many embedded systems being
developed today. They require not
just the ability to transfer data over
the Internet, but to store and manipulate structured data that needs to be
synchronised by servers in the cloud.
Database query systems such as SQL
and associated web technologies such
as XQuery and JSON provide the necessary connectivity to online data sources.
But these are additional modules that
the embedded systems developers
need to build into the target.
Implementing all of the above from
lower-level components is prohibitive
for any embedded project. Thus, the
correct choice of a software stack containing higher-level frameworks and
tools for user interface creation, device
deployment, and connectivity becomes
one of the most important decisions for
a new embedded project. The requirements of the software stack are then
used as input for choosing the hardware.
Software environments built around a
Linux framework have become effective
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platforms for embedded systems. They
include Android, originally developed by
Google for mobile phones and tablets
and now being used increasingly in industrial systems, and embedded Linux distributions such as Yocto. These platforms
readily support 3D graphics interfaces
such as OpenGL, which is used by most
mobile and desktop games, together
with network connectivity such as HTTP
and TCP/IP. Though effective and widely
used, they still need to be assembled and
made accessible to the developer.

Facilitating workflow with an
effective IDE
Integrated Development Environments
(IDEs) have evolved to take account of
increasingly complex platform support
and hide many of the complexities from
the application developers. Desktop
and mobile environments have seen the
introduction of a number of technologies that ease the development of highly
animated user interfaces that, with the
right skills and experience, can be used
in an embedded environment.
An important aspect of this form of IDE is
support for both desktop and embedded
environments. This allows much of the
application logic and user interface to
be developed natively on the desktop
environment and then ported over to the
embedded target for performance and
final testing. As software engineering is
heavily adopting agile development processes, the need for a workflow that supports rapid prototyping is also growing in
embedded development.

Embedded environment. Qt Creator
provides easy switching between local
execution on the developer’s desktop
and the deployment target to shorten
the edit-compile-debug cycle and provides built-in device debugging to
ensure that developers have access to
the same debug features on the target
as within the local environment.
On top of Qt Creator is a framework for
building graphics-intensive embedded
applications using technologies that
range from web technologies such as
HTML5 to native, high-performance
languages such as C++.
HTML5 has the advantage of being
widely used by user interface and rich
media developers. The JavaScript language is built around the idea of eventdriven interfaces that use callback
functions extensively and can be more
intuitive than C++ for this type of development. However, HTML5 usually results
in relatively high resource usage and
achieving fluid performance on the user
interface is not always possible.
Qt Enterprise Embedded includes the
Qt Quick technology, which allows for
the creation of high performing fluid
user interfaces. It uses native C++
libraries and OpenGL ES to offload
rendering to the GPU and a separate
thread on the CPU. For the developer,
Qt Quick offers a high-level declarative
language, QML, for a fast development
cycle and to make it easy to cooperate
with user interface designers.

Technologies such as virtual framebuffers, which emulate the interface on
the target on the desktop machine,
ensure that the graphics and animation will work effectively on the target’s
display without incurring the round
trip time of flashing and testing on
the actual target. Desktop-based user
interface development allows rapid
prototyping to support acceptance
testing by potential customers and
users to ensure that the final product
will be a market success.

Evolving IDE support

Qt Creator



An example of an
media-intensive
tems development
that forms part of

IDE that supports
embedded sysis the Qt Creator
the Qt Enterprise

www.embedded-computing.com

As embedded systems have evolved to
incorporate far more advanced user interfaces, development techniques have had
to change. Advanced IDE support ensures
that this evolution is not just manageable
but the applications being created are
optimised for the target system.
Lars Knoll is CTO at Digia, Qt. Contact
Lars at lars.knoll@digia.com.
Digia, Qt
 qt.digia.com
@QtbyDigia
 http://www.youtube.com/
user/QtStudios
 http://blog.qt.digia.com/
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Rise of the machines:
The future of M2M in
healthcare
By Matthew Britt

In recent years, hospitals and health systems in the U.S. have shifted their business models dramatically.
From electronic patient records to a changing insurance industry, physicians, caregivers, and administrators
have navigated and embraced a tidal wave of changes. Today, one of the core drivers of healthcare industry
transformation is Machine-to-Machine (M2M) technology. Put simply, a tiny sensor is revolutionizing everything.
Real solutions to critical problems

Adopting telehealth applications and devices is no longer an
optional exercise. It is a “must have” for the industry. “Amid
rising expenses, an aging population, and the increasing
prevalence of chronic diseases, the
healthcare industry must change the
way it operates,” said Roeen Roashan,
5000.0
Medical Devices and Digital Health
4500.0
4000.0
Analyst at IHS Technology. “Telehealth
3500.0
represents an attractive solution to
3000.0
these challenges, increasing the quality
2500.0
of care while reducing overall health2000.0
1500.0
care expendi-tures.”[3]

However, hospitals have to be more thoughtful than ever regarding whom they choose to send home. The Affordable
Care Act penalizes hospitals for re-admissions (patients who

With M2M, the machines do all the
talking. M2M communi-cations employs
a device (sensor) to capture an “event”
(heart rate), which is relayed through a
network (wireless, wired, or hybrid) to
an application (software program), translating the captured event into usable
information (patient requires attention).
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There are 5,724 hospitals in the U.S., according to the
Ameri-can Hospital Association[4]. While hospital occupancy rates continue to slowly decline[5], there is no question that one of the primary problems facing the industry
today is the chal-lenge of keeping people out of the hospital. According to the most recently published numbers,
there was an average of 111.8 inpatient hospital admissions
per 1,000 people in 2011, down from an average of 123.2 in
1991. This data paints the picture of the ongoing shift from
inpatient to outpatient care[6].
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Wireless communication opens up completely new possibilities and application areas for medical technology. Healthcare’s
M2M adoption, sometimes called telehealth, is the use of
medical devices and communication technology together to
monitor diseases and symptoms. According to market research
firm IHS Technology, the global telehealth market is expected
to grow by more than a factor of 10 from 2013 to 2018 as medical providers increasingly employ remote communications and
monitoring technology to reduce costs and improve the quality
of care[1] (Figure 1). For perspective, 95 million Americans used
mobile applications for health in 2013[2].
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The global telehealth market is expected to grow by more than a factor of 10 from 2013 to
2018. Source: IHS Technology, January 2014
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are discharged and then checked back
into the hospital within a certain timeframe). The goal is to release patients
as soon as possible and open up beds,
while ensuring those patients don’t
need to return. The best way to do that
is via remote health monitoring, and
M2M is the critical component.

The factors driving M2M
adoption
The need to monitor patients remotely
is driven, at least in part, by an aging
population (“Baby Boomers” get older
every day) and the growth of chronic
illnesses. Additionally, the ubiquitous
adoption of wireless technology in
our personal lives has accelerated the
acceptance of remote devices in healthcare. As people dump their landlines
in favor of wireless phones, the path
to mobile health monitoring is wider
and in-creasingly more passable. This
culture shift in the U.S. allows M2M
healthcare applications to enter the
mainstream and gain wide acceptance
as an alternative to hospital stays. Fortyeight percent of respondents in a 2012
survey by the Economist Intelligence

Unit said that mobile health applications and services will improve the
quality of healthcare they receive[7].

chronic conditions, and general wellness,” says Mareca Hatler, ON World’s
Director of Research[10].

Looking at the issue from the economic
side, last year healthcare providers
remotely monitored about 308,000
patients worldwide for Congestive
Heart Failure (CHF), Chronic Obstructive
Pulmonary Disease (COPD), diabetes,
hypertension, and mental health conditions, according to a report from
InMedica[8]. By 2017 that number
should spike to 1.8 million patients, the
research firm predicts. This growth in
remote patient monitoring will save the
world’s healthcare systems up to $36 billion by 2018, according to a projection
by Juniper Research[9].

Real-world example from
the heart

The benefits of M2M adoption go far
beyond cost savings. Everyone, especially the patient, wins when M2M
technology is utilized. “In addition to
reducing costs, cloud connected wireless sensing solutions are improving the
quality of healthcare services as well
as supporting the latest innovations
for aging in place, self-management of

Technologic
Systems

The ReliantHeart HeartAssistRemote
Monitoring System, HeartAssist5, is
an M2M-enabled device that allows
patients to feel more secure about
their heart health at home or while
traveling. It was developed through
a collaboration with Numerex, and
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According to the American Heart
Association, nearly 5 million Americans
are living with heart failure, and there
are almost 600,000 new cases diagnosed each year. Prior to the development of wireless connectivity, patients
wore the device on their person to
capture exceptions in health (such as
irregular heartbeats). Clinicians could
access device data after the body-worn
external controller unit was physically
plugged into and transmitted via a
local Internet connection. This limited
the patient’s mobility and continuous
reporting could not occur.

Unique embedded
solutions add value
for our customers
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it enables earlier patient intervention
when a heart event occurs.

utilizes the secure, cloud-based, fully
hosted, highly scalable, and integrated Numerex FAST platform. The
HeartAssist5 Conquest Controller,
currently used by more than 100,000
patients, continuously receives data
from the device. It transmits in bursts
to a controlled and secure data center
monitored by technicians (think
home security system). This data can
be viewed by physicians remotely,
helping to avoid unnecessary trips
to the hospital. In cases of concern,
the device provides an alert to the
patient’s caregivers, allowing for proactive response and possibly better
results for the patient.

That is just one example; more advanced
M2M healthcare technology developments are expected in the future.
According to a report by research firm
ON World, 18.2 million health and wellness Wireless Sensor Networks (WSNs)
will be shipped worldwide in 2017, generating $16.3 billion in annual revenue.
Although disposable body-worn wireless medical sensors have barely begun
to see usage in healthcare, research
firm ABI is predicting they will rise to
prominence very quickly. By 2018, ABI
analysts predict disposable Medical
Body Area Network (MBAN) sensor
shipments will hit five million.

The device is currently available in
Europe and under evaluation by the
FDA in the U.S. The healthcare industry
can expect to see results in more
freedom for the patient, better use of
the caregiver’s time and the healthcare system’s resources, and improved
clinical efficiency. Most importantly,

Transforming industries
Going forward, I predict the healthcare
industry will morph into a Bring Your Own
Device (BYOD) mentality. Smartphone
apps and mobile health devices will
become the norm for both patient and
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caregiver. And because M2M solutions
aren’t data hungry, video will become a
key factor in healthcare management.
Networks will continue to get stronger
and faster, allowing for innovations that
used to be only imagined in science fiction. Every week we hear of something
new that we hadn’t thought of before.
That’s a very exciting industry in which
to be involved.
In the end, it’s always going to be about
a good combination between the health
of patients and economics. We want
to keep hospital beds open for those
who really need them. We want to see
an overall improvement in the health
of our society within a decade. M2M
can make that happen, giving people
the chance to get treated more cost
effectively. Numerex is excited about
taking the mobile health industry to
exciting new heights and enabling the
Internet of Things (IoT). A tiny sensor
can change everything.
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Meeting power
budgets and size
requirements in
medical device
batteries
By Neil Oliver

In the 2013 film Gravity, there is a scene in which Sandra Bullock has to reduce the power budget of her
escape vehicle to allow it to reach the next space station and salvation. Tom Hanks faces a similar power
problem in Apollo 13. Both scenarios illustrate the need to match the power budget of a device to the
capacity of its battery. Medical device designers face a similar quandary.

Many medical devices use AC electrical
power from the grid and a battery as
back up. This creates a clear contrast
with the power budget required for a
typical handheld consumer device, such
as a smartphone or tablet. This means
that, in many cases, the battery only
really comes into play as a backup, or
when the device is being moved around
a hospital.
However, there are exceptions in
the medical device environment. For
instance, an aspirator on an ambulance would typically run primarily
www.embedded-computing.com

from battery power; it would have an
AC power option as well as charging
from the grid.

Creating a power budget
In order to create a power budget, the
medical device designer has to decide on
the current requirements of the device,
including needs, such as screen size, the
compressor (if needed), built-in pumps or
fans, and any onboard computing needs.
This will allow the designer to determine
how much power will be required, which,
when combined with the runtime, will
create the power budget.

The best way to manage a device’s power
budget is to turn off things it doesn’t
need – just like Tom Hanks and Sandra
Bullock did in their films. For instance,
one could reduce the processor speed
on the device or dim the screen.
Then, when developing the battery
power strategy, the first question to
be answered is how many batteries are
required to provide the requisite power.
For example, where the power budget is
50 watt-hours (Wh), a single Lithium-ion
battery, with less than 100 Wh capacity
would be more than adequate.
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This sounds straightforward, but problems arise when further functionality
is added in the relationship between
the device, its power requirement, and
the battery. For example, if there is a
need to hot swap the battery during
use, such as on a perfusion system that
is keeping a patient’s hearts or lungs
functioning for instance, the design
has to have at least two batteries in the
system. This remains true even if only
one could meet the power budget in a
non-hot-swap environment.
In the perfusion system example, the
design would have one battery operating most of the time and the other
providing power during the hot swap.
The first battery, which stays in the
device during the swap, is called the
bridging battery. The switch back from
the bridging battery to the removable
one, after it is charged, would normally
be automatic.

Hot swapping allows a device to run
for a long time without recourse to AC
power from the grid. The only restriction is the number of charged backup
batteries available and the lifespan
of the bridging battery, which will
itself eventually run down. A practical
example of a medical system that utilises this bridging technique is a ventilator used for patient transport.
The crux is that the bridging battery has
to be able to run the entire device on
its own. Hot swapping won’t work in a
system with multiple batteries sharing
the current equally across all of them.

Changing needs of medical
devices
Technology is constantly changing,
becoming smaller and more efficient. As a
result, Original Equipment Manufacturers
(OEMs) will often need to reduce the
footprint of a battery to allow for a reduction in the size of the device itself. These

size reduction demands are driven by
increased requirements for portability,
emulation of consumer technology, or
the demands of the medical professionals
using the devices.
To comply, a smaller battery can always
be used, but an OEM has to accept
that this will result in reduced runtime,
reduced cycle life, or poor low temperature performance.
The universal drive is to design a device
that is smaller and lighter, but the battery is often the last thought, which can
create power budget problems. Bear in
mind that there is no Moore’s Law for
batteries; Lithium-ion technology is the
most energy-dense, commercially viable
way of storing power and it can’t be
made smaller without storing less power.
Designs are limited by the chemical couples of the metals that are available.
It’s very difficult to provide an OEM with
every performance trait they would like in
an ideal world. As a result the negotiation
about what elements of the original specification are most important, and which
ones can be de-prioritised, is crucial.

Power budget metrics

Sealevel COM Express
solutions offer the
advantages of a custom design
with the convenience of COTS. Our
extensive library of proven I/O circuits
enables custom carrier board design in
record time. No matter what your application,
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Visit www.sealevel.com/ecd064/com or scan the QR code.
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Calculating the power budget requires
considerations such as the required
input operating voltage, how much
power the device consumes (for calculating required current), the projected
runtime, how long the battery can be
allowed to re-charge, likely operating
temperatures, the duty cycle, and the
overall lifespan.
Normally in medical applications, good
operation in high temperatures is a
more important issue than low temperature operation. The battery sits inside
the device where the temperature can
be up to 120 °F (49 °C) continuously. In
contrast, charging needs are very much
a moveable feast; there are applications
in which a battery has to charge in an
hour and others where a 24 hour charge
time is more than acceptable.
Battery lifespan can also be a radically
different requirement depending on the
medical application. In some instances,
Embedded Computing Design | June 2014
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changing the battery every year is fine –
from both a practical and financial perspective. However, if a battery designed
for a frequently used application is only
capable of 300 cycles, which is to say
300 full charges and 300 full discharges,
it would be unlikely to last for even one
year. Hospitals expect the battery to last
for two to three years.

Certification requirements
In a medical environment, more than any
other, it is crucial that the batteries meet
stringent safety standards. For instance,
the testing of batteries to IEC62133 is
mandatory for medical devices certified
to IEC/EN60601-1 3rd edition.
In the U.S. the battery may also need to
be tested to UL2054 and in Europe it
needs to be CE marked to confirm compliance with all applicable EU legislation.
Transportation testing of all Lithium ion
batteries is mandatory and batteries with
an energy exceeding 100 Wh have their
transportation far more heavily regulated.
However, it is often sensible to subdivide
a battery if it needs to provide more than
100 Wh capacity (Figure 1). This has the
added bonus of improving reliability
and allowing for hot swap functionality,
as well as removing it from dangerous
goods classification. Finally, in the U.S.,
the medical device manufacturer will

In one recent application, Accutronics
was asked by an existing customer to
reduce the thickness of its product by
50 percent to stay ahead of its competitors. This was achieved by moving
from traditional Lithium-ion prismatic
cells, which have heavy aluminium cans,
to using Lithium polymer technology,
like that used in tablets. This results in
a larger footprint but thinner batteries.
Moving from a liquid electrolyte to a gel
was one factor that allowed for such a
reduction to be possible.
This emulation of tablet technology
might sound simple, but one has to
consider that a tablet will normally
have one cell, while this device needed
nine cells to provide its power budget,
and the battery had to be removable.
Furthermore, embedding a battery to
save space isn’t an option when it has to
be removed for replacement during the
device’s lifespan.
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Case study: Reducing battery size

The complete design process might
seem arduous, but it’s essential if the
power budget of a new medical device
is to be met. It’s certainly better than the
designer’s equivalent of the desperate
power budget quandary Tom Hanks and
Sandra Bullock found themselves in at
the end of Apollo 13 and Gravity.

Figure 1

SENSORAY

In this context, designers can take a
pre-tested and certificated range of
batteries, such as Accutronics’ Entellion
range, and design them into a device.
This saves a great deal of research and
evaluation time, allowing for quicker
time to market.

Meeting difficult medical
device power budgets

It is often sensible to subdivide a
battery if it needs to provide more than
100 Wh capacity, as in the Accutronics
Intelligent Power Vault (IPV) battery.
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need to be FDA audited and the battery
partner should be able to provide all the
relevant testing certificates to allow that
audit to be completed satisfactorily.
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Jinwen Xiao, Design
Engineering Director,
Microcontroller and
Wireless Products, Silicon Labs

Q

 ow do you stay on the leading
H
edge of innovation, rather than
just following the embedded
crowd?

Innovation is the lifeblood of a technology company. Designers must have a high sense of urgency
in today’s competitive environment and keep
pushing the boundaries that lead to innovation.
Working for a leading-edge technology company
like Silicon Labs helps too since a high percentage
of employees are innovators, and mutual inspiration
leads to better ideas.

Q

 ow do you recognize when a
H
new technology or application is
one your company should invest/
innovate in, versus a technology
that will experience fast burnout?

Q

 hat are the largest obstacles to
W
innovation in the embedded realm, and
how should those challenges be solved?

Time to market is becoming increasingly important in many
areas including the embedded realm. Faced with time constraints, some engineers are inclined to make “safe” choices
in circuit design rather than investing time to explore innovative ways to bring more benefits to the design beyond
classic methods. While there is no way to get around today’s
emphasis on time to market, being a “smart” thinker is helpful
in encouraging innovation in a time-limited execution environment. In particular, understanding “hard” and “soft”
constraints and identifying bottlenecks and situations that
contribute to simplification will make room for innovation,
thus helping designers stay ahead of competition.
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New technologies and ideas emerge from creative
minds from around the world. Those ideas that find
ways into real-life applications will have a longer
lifetime, particularly those that provide superior
performance and/or efficiency enhancements, significant cost reduction, and breakthroughs in bottleneck issues, connecting the dots between multiple
product lines or enabling new applications for
mass markets. Identifying the practicality of a new
technology, idea, or design method is the key to
deciding if the company should invest and innovate.

Q

In the next 5 years, which embedded
technologies, applications, markets,
and geographic areas present the most
interesting opportunities?

The Internet of Things (IoT) is hot topic, and many industry
experts consider the IoT to be the next big thing in the
embedded computing industry. Technologies related to
home automation, smart energy, transportation, multimedia
access to social networks, wearable computing, and personal health are key application areas that will drive IoT revenue growth. Many IoT-connected devices will be battery
operated, therefore requiring low-energy design considerations for both hardware and software. Low-energy processors, peripherals, radios, and overall system optimization will
present exciting opportunities for innovation on the hardware and software front.
Embedded Computing Design | June 2014

Q

 hat are the largest obstacles to
W
innovation in the embedded realm, and
how should those challenges be solved?

Moore’s Law can be seen in the acceleration of miniaturized embedded platforms, whose power and capabilities
are increasing at an amazing rate. When you combine this
phenomenon with contract manufacturing, the ARM licensing
model, and other advancements, you get an “innovation
network effect,” where one innovation plays off and extends
another. This is great news for the Internet of Things, but a
couple challenges exist.
First off, some business technology is created just because
it can be, but without a real
use case. If we apply what I
call the “technology purpose
axiom” – which states “technology for technology’s sake,
serving no higher purpose,
tends to end in either mediocrity or failure” – then we see
that lasting advancements only
come as a result of business
vision that serves trending
customer needs and use cases.
By applying that vision to multiple emerging horizontal and
vertical markets, and building
upon the commonalities we
find there, we can build evolutionary feedback loops that
continually advance useful
technology.

Second, the need for power at an even more ubiquitous
and miniaturized level is more important than ever. Wireless
electricity, hyper-charging (for example, 30 second phone
charging), battery capacity advancements, ambient backscatter harvesting, and kinetic electrical generation are
all promising technologies. However, without the ability to
power devices for longer amounts of time, they will have limited applicability. It has only been recently that visionaries and
funding sources have begun looking differently at these problems and I believe therein lies the solution. Does it matter if
a battery only lasts seven hours if it can be charged in thirty
seconds or as you drive along a road? Probably not, but
we’ve only been looking at battery technology alone. Newer
advancements based on non-linear thinking are really the key.
www.embedded-computing.com
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Chad Jones, Vice President,
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Q

 ow do you stay on the leading edge of
H
innovation, rather than just following the
embedded crowd?

The key for me is looking at the market broadly, talking to as
many customers and partners as possible, and applying different perspectives to the thinking. I’m also a huge movie guy.
It’s amazing how many times I’ll study a problem and read about
areas of the market then watch a movie or two and let it stew
overnight only to wake up with an epiphany. Look at Gene
Roddenberry of Star Trek fame. Does the 3D printer not have
the potential to be the replicator? We already know the floppy
disk has come and gone and cell phones are our modern communicators. Being able to expand thinking by removing limits
can yield interesting results.

Q

 ow do you recognize when a new
H
technology or application is one your
company should invest/innovate in,
versus a technology that will experience
fast burnout?

It’s a combination of science, art, magic, and luck. By doing deep
research and asking the right questions you can get to a good
idea. Questions like “what will commoditize and when,” “what
market areas are likely to consolidate through acquisition and
when,” “where is venture capital investment going and from
whom,” as well as “what will actually become sticky.” In the end,
a lot of technology “movies” tend to repeat themselves. If you
can spot the patterns and get the right answers to those questions, you’ll know a great deal about whether you should invest.

Q

In the next 5 years, which embedded
technologies, applications, markets,
and geographic areas present the most
interesting opportunities?

One of the most interesting areas is something you wouldn’t
get that fired up about. I call it “everything old is new again.”
The IoT and embedded technology make some of the most
dated technologies relevant again. Take the fire monitoring
boards in almost every commercial building. They play quite an
important role in protecting people as they work. But the only
line most of them have is a phone line to call 911, and you still
have workers that have to touch the board to understand what
is going on. But now, retrofitting these devices and connecting
them to a NOC opens up a whole new world of possibilities. I
think we’ll see tens of thousands of use cases like this that will
bring a new level of service to our world.
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Q

What are the largest obstacles to
innovation in the embedded realm, and
how should those challenges be solved?

We built a CubeSat (10 cm cube satellite), launched Nov 19, 2013.
We were the first college/university in New England to launch a
satellite of any kind. When we started working on the project in
2007, all CubeSat projects had been programmed in C, most
using the Texas Instrument MSP430 family of processors. I have
been involved with the Ada language since its start in 1980.
I wanted to use Ada because of its much higher reliability (all airliners, air traffic control systems, and European high speed trains
use it). We had to develop some of our own software tools for
the project, since they were not readily available. We were successful in doing this. We also wanted to use the SPARK Toolset
for static analysis of our code. Together, SPARK/Ada decreases
the chance of software error by a factor of 100. When the tools
are not available, you have to roll your own.

Q

How does you stay on the leading edge
of innovation, rather than just following the
embedded crowd?

Dr. Carl Brandon, Professor,
Vermont Technical College

Q

In the next 5 years, which embedded
technologies, applications, markets,
and geographic areas present the most
interesting opportunities?

In our field, we are looking at expanding to the “geographic”
areas of going further from the Earth. Our next CubeSat
project will be a triple CubeSat (10 cm x 10 cm x 30 cm) with
an ion drive, full 3-axis attitude control, and improved sensor
and computational abilities. We would test this in Low Earth
Orbit (LEO) where launches are much more readily available.
We would test all the systems in LEO including using the ion
to change the orbit several times. This would be followed up
with a very similar or identical CubeSat that would get a geostationary transfer ellipse launch (with a communication satellite). We would then use the ion drive to expand the orbit
ellipse until we reach L1 (the Earth-Moon Lagrange Point 1),
about 3/4 of the way to the Moon, and flip the orbit to orbiting
the Moon, then use the ion drive to reduce the ellipse to an
orbit close to the Moon to take scientific observations for several months. This same CubeSat would have enough delta-v
(velocity increase) to leave the lunar orbit and go to Mars.

I read as much as I can about what is going on in the
field, go to conferences in both the satellite world,
and the Ada software world, thus I get a cross-discipline view of technology. I find this very valuable, and
it enables me to create unique solutions based on my
knowledge of multiple fields. If you just follows one
area of technology, you will not be as likely to develop
innovative solutions to your technical problems.

Q

 ow do you recognize when a
H
new technology or application is
one your company should invest/
innovate in, versus a technology
that will experience fast burnout?

I take a multi-disciplinary approach when looking at
technologies, and this wider view makes it easier to
see which technologies are having traction in various fields, and this enables a better choice of new
technologies to explore for our use in CubeSats. I
do this by attending multiple conferences, visiting
companies, universities, and NASA facilities to
hear about and talk to other users of technology to
better understand what is likely to go forward and
what will not.
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is going to be more and more important.
My friend Amanda uses her electrical engineering skills to design electronic heart
valves for babies with birth defects. She’s
building cyborg babies!

Q

 hat are the largest
W
obstacles to innovation
in the embedded realm,
and how should those
challenges be solved?

I really wish more chips had full cross-bar
technology. On one hand, I understand
that its cheaper and easier to just assign
some pins strict functions but I love the
idea of being able to change pin functions from analog to digital to timer on
the fly.

Q

 ow do you recognize
H
when a new technology
or application is one
your company should
invest/innovate in,
versus a technology
that will experience fast
burnout?

Q

How did you get involved in embedded
technology? Who or what was your
inspiration to pursue a STEM career?

I got excited to learn embedded technology while an undergrad researcher at the Media Lab at MIT – we were doing
sensor and actuation interfaces using PIC microcontrollers. At
the time, accelerometers were really expensive, but also very
futuristic. It was cool to see how these space technologies were
easy to use and could be programmed in C or Assembly, something I was familiar with from doing Computer Science.

Q

 hat would you say to girls and women
W
to encourage them to get or stay involved
in STEM education/careers? Why do
we need more women in embedded
computing fields?

There’s never been a more fun time to get creative using
electronics. And if you’re interested in other sciences such as
biology, medicine, chemistry, and others, electrical engineering
www.embedded-computing.com

I go with a gut instinct a lot – is it fun for me? I’m always hesitant when I see new tech because it’s a lot of effort to write
tutorials and learn the core. But it isn’t about price for me – the
best technologies are disruptive in terms of doing something
so much easier than ever before. It’s the lack of friction that is
most important, and that often doesn’t correlate with MIPS.
Sometimes it’s something as simple as availability of a really
good, cross-platform, free (as in speech) compiler. That’s what
pulled me to AVR from PIC.

Q

In the next 5 years, which embedded
technologies, applications, markets,
and geographic areas present the most
interesting opportunities?

Wearables! We’ve recently rolled out a couple wearable platforms, FLORA and GEMMA, that allow makers to create wearable sensor projects as well as bringing in non-technical users
in to electronics since the projects are often sewable versus
soldering required. More people in the world can sew and do
crafts than electronics; we think this is a good strategy to pursue.
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Q

 ow did you get involved in embedded
H
technology? Who or what was your
inspiration to pursue a STEM career?

The core of engineering is in problem solving. From a very early
stage I was very curious about the “why” and the “how” – why
something works, the way it does, and how it could be made
better, primarily as it applies to real-life applications. Having
very little embedded programming and circuits design experience upon entering my undergraduate program, I chose electronics and telecommunication engineering primarily because
it sounded interesting. I am lucky that it has turned out to be
even better than I had hoped. Changing something that is to
what it should be requires decisive action and an ability to step
forward and take action – this has always helped me in making
progress. The most intriguing aspect of engineering is to discover that science is really a combination of several projects.
To unravel this, understanding the fundamentals and building
upon them is essential for innovation in technology.

Q

 hat would you say to girls and women
W
to encourage them to get or stay involved
in STEM education/careers? Why do
we need more women in embedded
computing fields?

Today women represent only 23 percent of the STEM careers in United
States. A study by the Girl Scout
Research Institute (GSRI) indicates
that more than 70 percent of high
school girls across the country are
interested in STEM and only 13 percent of these consider STEM as their
primary career option. I personally
am involved in mentoring programs
for girls to help encourage interest in
science and technology field. I have
found my interaction, and that of
other engineers to be a powerful tool
in not only exposing girls to the field
of engineering, but helping to sustain
their interest throughout their years
of schooling. I have seen the benefits
that come from regular involvement
with students and frequent exposure
to hands-on experience to STEM fields
provides great exposure and generates excitement about the possibilities
offered by careers in these areas.
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Punya Prakash, Worldwide
Business Manager, Catalog
Processors, Texas Instruments
Science and math skills are key for success not only in school and
college but in future technical career accomplishments. Girls
are often not familiar with a wide range of career opportunities
in STEM outside of medicine and engineering. For instance,
an understanding of embedded computing offers prospects in
imaging, robotics, or in lower-level silicon manufacturing!

Q

What are the largest obstacles to
innovation in the embedded realm, and
how should those challenges be solved?

The industry has witnessed a rapid growth in numerous groundbreaking technologies. This advancement of equipment offers
a convenient lifestyle heavily influenced by social applications.
Going forward there are two principal challenges: One is to
produce a cost-competitive solution, while the second is to provide a cohesive environment where these solutions are interoperable. The focus of the industry going forward is a systematic
approach to provide a consistent ecosystem of highly integrated system solutions. To help this transformation, the key is
to work with vendors to identify market gaps and collaborate
with industry innovators to build system solutions that not only
bridge these gaps, but provide a unique stable resolution.

Q

In the next 5 years, which embedded
technologies, applications, markets,
and geographic areas present the most
interesting opportunities?

The big waves in technology we have observed
in the recent past were noticeably in the personal computer market and then in the cell
phone industry. In the coming time, the Internet
of Things (IoT) will be the enabling technology
that will serve thousands of end applications.
While the growth is predicted to be exponential in the consumer space, the opportunity this
unleashes in all areas of the market is tremendous. Connected applications will be very prevalent extending from wearables to home and
industrial automation – we already see advancements in the automotive and imaging industries
today. This offers the foundation for the enablement of an intelligent planet and smart cities.
The prospect this offers is especially exciting
because the investment is not restricted by geographic locations; the entire industry is speeding
toward this through innovative solutions.
Embedded Computing Design | June 2014

Q

How did you get involved in embedded
technology? Who or what was your
inspiration to pursue a STEM career?

In college, I found computer science to be an oasis of calm
logic amidst my other math and science courses. CS made
sense to me in a way that other subjects didn’t, at least until I
got to systems engineering where I was introduced to control
systems and Fourier analysis.
Both disciplines have patterns that I still find fascinating. I didn’t
know I was setting myself up for the world of signal processing
and control loops in embedded systems but I’m happy to be here.
My path to science and engineering began long before that,
back in sixth grade. My elementary school teacher loved math
and science, so much so that it was contagious. She’d been in
the teacher-astronaut program, washing out late in the game
with a broken ankle. Even after that, even after we watched
the Challenger tragedy, she kept (and shared) her enthusiasm
for doing science.

Q

 hat would you say to people to
W
encourage them to get or stay involved
in STEM education/careers? Why do
we need more diversity in embedded
computing fields?

If we all solve problems with hammers, what happens when
something needs to be glued together? Diversity is about
making sure we’ve got all the tools available; that we don’t all
show up with the same thoughts on how to solve problems.
Diversity of thought tends to come with diversity of bodies,
abilities, and backgrounds.
To solve the hard problems, we need to look at them from every
perspective. Additionally, embedded computing is exploding,
poised to reach more consumers than ever. To create products
that work for a diverse marketplace, we need engineers who
understand the problems different people have (and the best
ways to solve them). To that end, I say to everyone who wants
to be in STEM:
“Don’t give up. Everyone feels dumb sometimes. You need
more than intelligence and knowledge to succeed – you need
persistence. Be okay with failing, you’ll learn a lot and gain a bit
of resilience each time. Oh, and it doesn’t get any less scary to
fail so you’ll need some courage, too.”

MOST

Elecia White, Founder,
Embedded Software Engineer,
Logical Elegance

Influential

WOMEN

Q

What are the largest obstacles to
innovation in the embedded realm, and
how should those challenges be solved?

By definition, embedded
systems are resource constrained. To get the most
out of them, embedded
engineers must become
experts in their systems.
However, hardware and
software methodologies
and tools continue to grow
and change. It can be difficult to stay current and
aware of the progress of
industry.
To keep innovating, we
have to keep learning.
Companies and individual
engineers must make education a priority.

Q

In the next 5 years, which embedded
technologies, applications, markets,
and geographic areas present the most
interesting opportunities?

I’m excited about user input and haptic feedback in virtual
reality environments. I love technologies that help people:
Systems like intelligent prosthetics make me happy and proud
to be part of embedded computing.
Connected devices (the Internet of Things) keep getting
cheaper. There are amazing user interfaces that will become
commonplace as we put inexpensive inertial sensors and RF
transceivers into everything. I hope that IoT will stop being
hyped, expensive, and/or silly gadgets and start integrating
into our lives (but I’m afraid that may be ten years, not five).
Finally, I think that power-related areas present some of the
most interesting opportunities to many areas of embedded
computing. The software optimization techniques that used to
be necessary for running code on processors without enough
oomph are now used to keep wearable power usage low.
I can’t wait until we can combine smarter software with local
energy harvesting and more efficient batteries.

I see too many smart people give up too soon.
www.embedded-computing.com
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ADL Embedded Solutions Inc.

ADLQM87PC – Industry’s Smallest 4th Gen. Intel Core i7 CPU Board

Features: 4th Gen Intel® Core™ Dual and Quad Core; BGA1364 • Intel® 8-Series PCH Lynx Point QM87 Chipset
• HD4600 GPU; Over 2x Performance Increase over 2nd Gen Intel Core i7 GPU • CPU TDP 25W to 47W • Up to 8 GB
DDR3L-1333/1600; 1.35V SoDIMM204 Socket • Type 1 Bottom-Stacking PCIe/104 V2.01 with Gen2 PCIe x1 Lanes
and Gen3 PEG x16 • 4x SATA 6 Gb/s with RAID 0/1/5/10, Backward Compatible • 2x 10/100/1000 Mbit Ethernet
LAN Port • 2x RS232 COM Ports • 13x USB 2.0 Total: 8x Onboard, 2x PCIe Connector, 1x Mini PCIe Socket, 2x USB 3.0
• Mil-Std 810 Ruggedization and -40°C to +85°C Options Available • 4.5" x 3.8" (115mm x 96mm) PCI/104-Express
v1.0a Form Factor

http://adl-usa.com/products/detail/100/adlqm87pc

embedded-computing.com/p9915973

ADLINK Technology, Inc.

NEON-1040

ADLINK’s NEON-1040 is a compact, all-in-one vision system with IP-67 rated chassis for industrial use. It’s the ﬁrst smart
camera to utilize a quad-core Intel® Atom™ processor, with just 15W power consumption. Offering a 4MP 60fps global
shutter, the NEON-1040 enables high-speed, complex image capture and is the only x86 smart camera with built-in
PWM lighting control. While many smart cameras capture just one image, ADLINK’s NEON-1040 allows 32GB storage
for multiple images and supports attachment of a slave camera. Another ﬁrst is its open software architecture, replacing
proprietary HW/SW solutions with a ﬂexible platform that can grow and adapt to meet evolving customer requirements.
www.adlinktech.com/PD/web/PD_detail.php?cKind=&pid=1409

www.adlinktech.com

embedded-computing.com/p9917404

BitScope Designs

BitScope Micro

BitScope Micro is a unique low cost mixed signal test, measurement and data acquisition system for embedded computing. It’s a tiny low power USB connected device with comprehensive cross-platform software and libraries. It’s the
perfect companion for embedded systems such as Raspberry Pi and it supports remote and shared access via TCP/IP
networks. Use it to build custom data acquisition, telemetry or closed loop test systems or simply as a low cost “go
anywhere” problem solver that ﬁts in the palm of your hand!
bitscope.com/product/BS05

raspberrypi.org/bitscope-micro

Clarinox Technologies

embedded-computing.com/p9917430

Jannal Intelligent Design Environment (Jannal IDE)

Jannal Intelligent Design Environment (Jannal IDE) from Clarinox is a new generation of design environment software.
It assists engineers in the creation and testing of Bluetooth and Wi-Fi embedded software through conﬁgure, compilation, and test of the Clarinox protocol stacks for a range of RTOS and toolchain options. In addition, this comprehensive
software is complimented by the Clarinox Koala EVM, a STM32F4xx based board with wireless module interface
sockets, Ethernet, LCD, Camera, USB OTG, UART/CAN Bus and built-in JTAG support. For add-ons wireless modules,
Clarinox has a choice of Texas Instruments WiLink6 or WiLink8 based module designs available.

www.clarinox.com

Connect Tech, Inc. (CTI)

embedded-computing.com/p9917462

COM Express + GPU Embedded System

This embedded system exposes all of the latest generation interconnect including: Gigabit Ethernet, USB 3.0 and 2.0,
DisplayPort++, VGA, LVDS, SATA III, GPIO, I2C, mSATA, miniPCIe, PCIe/104 and SD Card Expansion. This Embedded
System uses all locking ruggedized positive latching connectors and eases the challenge of cooling multiple processors
with the use of our Uniﬁed Thermal Extraction Baseplate which can be mounted directly into an enclosure or chassis for
further thermal dissipation.
Features: Combines High-End GPUs with Latest Generation x86 Processors in a ruggedized small form factor • GPUs
can be targeted for 4 independent display outputs OR for a headless GPU processing system utilizing CUDA cores • All
thermal extraction points from COM Express and GPU are brought out to a single uniﬁed plane.
www.connecttech.com/vxg/
embedded-computing.com/p9916882

www.embedded-computing.com
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Dell

PowerEdge R420xr

For more than 15 years, the Dell OEM Solutions team has helped customers in key vertical markets accelerate time
to market with their intellectual property with customized technologies. The new PowerEdge R420xr is an enterprise
class, short-depth, 1U 2-socket rack server workhorse designed to meet industry-speciﬁc requirements – increasing
performance without sacriﬁcing durability. The R420xr leverages innovative ﬁltered bezel, integrated LCD, hot swappable power supplies and a shock-isolated hard drive bay for continuous operation in extreme conditions. The R420xr
brings proven quality, reliability, versatility and world-class manageability to customers looking for solutions that can
operate in rigorous and harsh environments.

www.dell.com/learn/us/en/555/oem/oem-poweredge-420xr

embedded-computing.com/p9917429

DFI, Inc.

EC200-BT

DFI, Inc.

EC531-HD

EC200-BT is DFI’s ﬁrst Intel® AtomTM E3800 SoC processor-based fanless embedded system; providing outstanding computing capability as well as low-power consumption. The black chassis made of iron plus metallic grey aluminum alloy coated
with anodic surface treatment provides a stylish and elegant impact. The arc-shaped indentation design offers special functions including promoting cooling efﬁciency, prolonging product life cycle and achieving extreme quietness. In addition, the
EC200-BT offers superior innovative modular-concept design and the conﬁgurations are unlimited due to low-cost OEM I/O
modules and multiple riser cards designed to meet custom OEM speciﬁcation requirements. Its compact size, durability, and
dust-proof features let EC200-BT become an ideal solution in a wide range of applications such as POS system, digital signage
and networking products, etc.
www.dﬁ.com/products/ProductDetails.jsp?productId=1922&mainCategoryId=5&subCategoryId=22
embedded-computing.com/p9917471

DFI’s newest embedded industrial computer system, the EC531-HD offers high-performance computing capability coupled
with a sleek contemporary design. The chassis is comprised of black iron and metallic grey aluminum alloy, coated with
anodic surface treatment; the mix of two colors offering a stunning sense of beauty. The unique gradation design divides each
functional area to deepen the visual impact. The indentation design via the aluminum extrusion enriches aesthetic perception
and strengthens cooling and heat-seeking effects. Supporting the latest 4th Generation Intel® core processor with Intel® H81
chipset not only provides uncompromising computing capability, high-performance and incomparable 3D graphic display, but
also offers a processor socket for users which can greatly reduce the cost. Thanks to its superior performance, EC531-HD is a
fantastic solution to any kind of industrial application.
www.dﬁ.com/products/ProductDetails.jsp?productId=1782&mainCategoryId=5&subCategoryId=22
embedded-computing.com/p9917472

Digia, Qt

Qt 5.2

Qt is a powerful cross-platform development framework that enables developers to easily target all major desktop,
embedded and mobile platforms with one code base. Qt saves development time, adds efﬁciency and shortens
time to market.
With Qt 5.2, Digia, has revolutionised cross-platform application and UI development – enabling true crossplatform software development running natively on a total of 14 operating systems including Windows, Linux, OSX,
embedded Linux, embedded Android, iOS, Android, BlackBerry and Sailﬁsh.
The launch of Qt 5.2 was so popular that more than 500,000 downloads of the software were made in less than
2 months.

qt.digia.com

Elma Electronic Inc.

embedded-computing.com/p9917415

ATCA7365 Application Ready Mobile Computing Platform

The High Performance multiprocessing capability of this integrated ATCA platform provides the processing power to meet
Comm on the Move requirements, such as Datacenter Virtualization and network centric applications in rugged environments.
The ATCA7365 is a high performance Open Standards ATCA COTS based system that is transportable in rugged ground
environments. It is designed to address compute-intensive signal processing, voice and video processing, and high data
rate streaming applications. The system is mounted in a tough lightweight transit case satisfying rugged non-operational
capabilities of MIL-STD transportation requirements including drop test.

http://bit.ly/ATCA7365
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Freescale Semiconductor

FRDM-K64F Freescale Freedom development platform

The FRDM-K64F is a low-cost development platform supporting Freescale’s next-generation Kinetis K series MCUs and
software enablement. Form-factor compatible with the Arduino™ R3 pin layout, the FRDM-K64F platform provides the
perfect balance of cost and functionality with on-board peripherals to enable rapid prototyping, including a six-axis
digital accelerometer and magnetometer, a tri-colored LED, user push-buttons, and connectivity with USB, Ethernet,
and Bluetooth and 2.4 GHz RF add-on modules. With this platform, developers can be up-and-running in minutes using
the ARM® mbed™ community, while taking advantage of features like the new Kinetis software development kit, with
pre-integrated libraries, stacks and middleware.

www.freescale.com

embedded-computing.com/p9917382

Freescale Semiconductor

Kinetis KL03 chip-scale package MCU

Smaller than a dimple on a golf ball, Freescale’s new Kinetis KL03 MCU measures just 1.6 x 2.0 mm2, making it the
world’s smallest MCU based on ARM® technology. Smart and ultra small, this device is designed to support the latest
innovation within the Internet of Things (IoT) with its tiny footprint and ultra-low power capabilities. Occupying
35 percent less PCB area, it still delivers 60 percent more GPIO than the nearest competing MCU, while offering
ﬂexible low power modes to support run currents down to 50uA/MHz and sleep currents under 1uA, making it the
ideal solution for IoT edge nodes.

www.freescale.com

embedded-computing.com/p9917381

Freescale Semiconductor, Revolution Robotics,
Kynetics and Circuitco

WaRP wearable reference platform

The wearables reference platform (WaRP) implements a hybrid architecture to address key development challenges
for the wearables market: size, battery life, cost and usability. The small form-factor platform consists of a main board
with a Freescale i.MX 6SoloLite applications processor and an example daughter card utilizing a Freescale Kinetis KL16
MCU that is used as a sensor hub and for wireless charging. Additional daughter cards can be added for different usage
models. Hardware and software will be open sourced and community driven.
www.freescale.com

FreeWave Technologies, Inc.

www.warpboard.org

embedded-computing.com/p9917380

WavePoint 20e

The WavePoint 20e solution offers versatile wireless machine-to-machine networking to deliver secure, high-speed
communications. It is an ideal solution for embedded wireless and is perfectly suited for a wide range of applications,
including government, military, precision agriculture, energy, utilities and industrial automation. It’s fast to deploy, easily
embeddable, and provides customers with high data rates for bandwidth-hungry applications. Best of all, WavePoint’s
data links can operate in the band that best suits the need of the application – whether 900 MHz, 1.3 GHz, 2.4 GHz,
4 GHz or other suitable spectrums. It is scalable and supports mesh, point-to-point and point-to-multipoint networks.

www.freewave.com

Fujitsu Semiconductor US

embedded-computing.com/p9917467

360-Degree Wraparound View System

Security, surveillance, and auto safety are among the most vital, fast-growing markets for advanced semiconductor technology. Fujitsu Semiconductor’s innovative 360-degree Wraparound View technology delivers a true 3-D hemispheric view
around a vehicle or a building, providing a complete picture of the entire surroundings.
The video imaging technology uses a highly integrated SoC and advanced 3D algorithms to synthesize images from several
cameras, recreating a seamless, three-dimensional omnidirectional view of the area around a car or building. The videoprocessing technology shows any perspective and sightline, and instantaneously and smoothly transitions from one view to
another. The technology offers a dynamically deﬁnable perspective or “free eye point,” which enables system designers to
select the perspective that provides the viewer with detailed information.
http://us.fujitsu.com/semi
www.fujitsu.com/us/news/pr/fsa_20140122.html
embedded-computing.com/p9917458

www.embedded-computing.com
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HCC Embedded

Smart-meter File Sytem

Revolutionary Smart-meter File-system Reduces Hardware Cost & Power Consumption
HCC’s innovative new Smart-meter File System (SMFS) maximizes the life of a smart-meter’s ﬂash memory, signiﬁcantly
reduces power consumption, and provides a deterministic ‘emergency write’ function, reducing hardware cost by allowing the
on-board capacitor to be as small as possible.
SMFS implements a structured database to simplify application design, reducing the number of required ﬂash accesses by an
order of magnitude. This reduces system power consumption, extends product life and brings more inherent reliability to high
volume meters. System performance is improved in almost every way – speed, power consumption, and ﬂash life – and cost
savings in volume manufacture can be signiﬁcant. The software is developed using high quality development methodology and
is rigorously compliant with the MISRA C:2004 coding standard.
www.hcc-embedded.com/products/ﬁle-sytems/smart-meter
embedded-computing.com/p9917413

Highland Technology, Inc.

V120 VME PCI Express Crate Controller

The V120 is a PCI Express to VME bus master, usable as either the slot 0 arbiter or as a secondary controller. It is designed
for long-term availability, uses no proprietary VME chips, is available in VME and VXI versions, and comes with open source
Linux drivers and libraries.
Up to 16 crates can be supported on a single host PC, and standard PCIe cables provide a ﬂexible connection up to 7 meters
away. VME module registers are directly mapped into PC address space. Control and diagnostic tools help to support any
VME card already in your crate: speed options and dynamic endian swapping are available on a page by page basis. Monitors
provide event capture to report DTACK speed, address/data, and errors for any transaction.
Ethernet and USB ports provide additional VME access methods.
www.highlandtechnology.com/DSS/V120DS.shtml
embedded-computing.com/p9911903

IAR Systems

C-RUN

C-RUN is a high-performance runtime analysis add-on product, fully integrated with IAR Embedded Workbench. C-RUN monitors application execution directly within the development environment. The tight integration with the toolchain provides each
developer with easy-to-use runtime analysis. The developer can pinpoint areas of interest by selecting speciﬁc checks as
desired. C-RUN enables developers to hone in on different analyses for each iteration.

Features: Comprehensive runtime error information • Call stack information with code correlation and graphical feedback • Flexible
error ﬁlter management • Detection of type casting errors • Checks for overﬂow and wraparound in computations • Discovery of bit
losses in shift operations • Bounds checking • Buffer overﬂow detection • Heap and memory leaks detection.

C-RUN is developed in-house by compiler experts and is available starting with IAR Embedded Workbench for ARM 7.20.
To ﬁnd out more about C-RUN, please visit www.iar.com/crun.
www.iar.com
embedded-computing.com/p9917470

Icon Labs

Floodgate™ Defender

Floodgate™ Defender Embedded ﬁrewall stops cyber-attacks against industrial, military and other ﬁxed function devices by extending
enterprise strength security policies to RTOS and embedded Linux based devices. Floodgate Defender integrates with the TCP/IP
stack of the embedded device to provide protection against cyber-attacks and reporting of security intrusions. Floodgate Defender
provides a critical, missing layer of security by adding protection to the device and enabling management of security policies.
• Prevents probes from discovering endpoints • Prevents unauthorized access to protected endpoints • Protects endpoints against
DoS attacks • Prevents unauthorized access to endpoint devices • Closes unused ports and protocols • Enables security management and situational awareness of endpoint devices
By controlling what packets are processed by endpoint devices, Floodgate Defender blocks attacks before a connection is established,
providing protection from a wide array of attacks.
www.iconlabs.com
embedded-computing.com/p9917402

Imagination Technologies

MIPS M-class M51xx CPU cores

The low-power, highly compact MIPS M-class M5100 and M5150 CPUs from Imagination are the world’s ﬁrst IP cores
to incorporate hardware virtualization in microcontroller (MCU) class processors, bringing a new level of ﬂexibility,
security and reliability to real-time embedded applications. The new MIPS M51xx processors form the ﬁrst group of
entry-level MIPS Series5 Warrior CPUs, achieving the highest CoreMark/MHz scores for MCU-class processors thanks
to capabilities like high performance ﬂoating point capability and advanced DSP functionality. These two cores will be
at the heart of the most disruptive and revolutionary chips and products in the Internet of Things (IoT), wearables, cloud
computing, industrial control, wireless communications, automotive, storage and other applications.

www.imgtec.com/mips/warrior/mclass.asp
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Inﬁneon Technologies Corporation

OPTIGA™ Trust P

The OPTIGA™ Trust P is an innovative programmable authentication and device security product from Inﬁneon
Technologies. It is a ﬂexible solution that enables one-way and mutual authentication and offers a wide range of
device security features. As a Common Criteria EAL5+ certiﬁed device running JavaCard 3.0.4 OS and GlobalPlatform
2.2.1, the OPTIGA™ Trust P is a highly secure product. The inclusion of reference crypto applets and a reference
host MCU crypto library makes design-in of the product easy. Overall, the OPTIGA™ Trust P provides device manufacturers with the same level of security, functionality, and ﬂexibility that is typically available only in custom
secure microcontrollers.

www.inﬁneon.com/optiga-trust

Intel

embedded-computing.com/p9917435

Intel® Gateway Solutions for the Internet of Things (IoT)

The Intel Gateway Solutions for IoT offers companies a key building block to enable the connectivity of legacy industrial
devices and next generation intelligent infrastructure to the IoT. It integrates technologies and protocols for networking,
embedded control, enterprise-grade security, and easy manageability on which application speciﬁc software can run. The Intel
solutions integrate Wind River* and McAfee software to help accelerate time to market, while providing built-in security. The
new platforms will enable businesses to reduce costs and offer new services by unlocking valuable data from legacy systems
that were not previously connected to each other or the cloud.
The Intel Gateway Solutions for IoT enables: Connectivity up to the cloud and enterprises • Connectivity down to sensors and existing controllers embedded in the system • Pre-process ﬁltering of selected data for delivery • Local decision making, enabling easy connectivity to legacy
systems • A hardware root of trust, data encryption, attestation, and software lockdown for security • Local computing for in-device analytics.

www.intel.com/iotgateway

Intel

embedded-computing.com/p9917465

Intel® Industrial Solutions System Consolidation Series

Intel and Wind River have dramatically cut the time and cost of developing virtualized, real-time industrial systems.
Through pre-integration of crucial hardware and software components, the Intel® Industrial Solutions System
Consolidation Series greatly streamlines the process of consolidating workloads on a single device – including real-time
applications. Integrated components include: Wind River hypervisor, Wind River Linux, Wind River VxWorks, and
an embedded, industrial-suited computer.
Developers can use these platforms to: Simultaneously run both real-time and general-purpose operating systems
• Install fewer subsystems to reduce complexity, foot print and energy usage • Lower integration and operating costs
for customers by reducing the number of devices to manage, test, and secure.

www.intel.com/industrialconsolidation

Memphis Electronik

embedded-computing.com/p9917428

ECC DRAM

IM ECC DRAMs are JEDEC compliant components with integrated error-correction. The internal logic automatically detects
and corrects single-bit-errors “on the ﬂy” without any delays or additional latencies compared to conventional DRAM
components. The ECC algorithm is able to detect and correct one bit-errors.
With IM ECC DRAM, the check-bit-generation, veriﬁcation and correction is performed inside the memory device. Every single
ECC DRAM performs the error correction by itself, thus it does not require ECC-capable processors/controllers nor any
wide databus between the controller and the DRAM. Because the ECC DRAM components are JEDEC compliant, they are
drop-in replacements to conventional DRAM-memory. Any existing application that is currently built with standard DRAM
can accept Intelligent Memory ECC functionality and that application will be more robust than any server class system!
www.memphis.ag | www.intelligentmemory.com
embedded-computing.com/p9917460

MEN Micro

MH70I – Modular Industrial PC

MEN Micro’s MH70I modular application-ready industrial PC is conﬁgurable with a wide selection of standard hardware, software and accessories to provide cost-effective customization. The MH70I features nine conﬁgurable slots
in one system. The standard conﬁguration is MEN’s F22P CompactPCI PlusIO SBC using an Intel Core i7 or Celeron
processor with one VGA Interface, two USB ports and two Gigabit Ethernet interfaces. Includes up to 16 GB of DDR3
DRAM with ECC. Various peripheral boards are available, including analog or binary I/O via M-Modules, ﬁeldbus functions, SATA hard disks or wireless functions as well as Ethernet interface boards or Ethernet switches. A SATA RAID
with up to four HDD shuttles can be built using the CompactPCI Serial slots.

www.menmicro.com/products/19MH70I.html#t=overview
www.embedded-computing.com

embedded-computing.com/p9917417
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Parasoft

Process Intelligence Engine (PIE)

The process intelligence engine (PIE) identiﬁes software business risks while highlighting opportunities for SDLC process improvement. The brain of the Parasoft Development Testing Platform, PIE analyzes data from disparate parts of
the software development infrastructure and identiﬁes risks and opportunities for improvement based on the organization’s priorities. The collection of raw observations across systems is the ﬁrst step in transforming compartmentalized
data points into process intelligence. The second step is the ability to process raw observations through correlation,
advanced analysis, and the application of patterns. Finally, observations are ﬁltered based on the organization’s policies to more accurately pinpoint ﬁndings that represent the highest risks associated with a speciﬁc stage of the SDLC.

http://www.parasoft.com/development-testing-platform

Percepio

embedded-computing.com/p9917527

Tracealyzer

Tracealyzer provide an unprecedented insight into the run-time world of embedded software through high-level views
that complement the low-level debugger perspective with the “big picture”. This allows developer to ﬁnd solutions in a
fraction of the time otherwise needed, to develop more robust software designs and to improve software performance.
Tracealyzer includes over 20 views including real-time traces of operating system tasks, interrupts and events, application
logging, timing statistics, dependency graphs, as well as plots of application data and timing properties. The Tracealyzer
views are interconnected in clever ways and intuitive to use. Moreover, Tracealyzer highlights related kernel events
related to blocking, triggering and communication between tasks. Tracealyzer is available for FreeRTOS, SafeRTOS,
Micrium µC/OS-III, VxWorks and Linux.
www.percepio.com
embedded-computing.com/p9917431

Pico Technology

New technology delivers Flexible Resolution Oscilloscopes

For the ﬁrst time in an oscilloscope, Pico Technology has used reconﬁgurable ADCs to offer a choice of 8-bit to 16-bit
resolutions in a single product – changeable on the ﬂy. Instead of forcing you to buy multiple scopes depending on
if you need speed or resolution – you can purchase one for all applications. As well as ﬂexible resolution, the oscilloscopes have ultra-deep memory buffers up to 512 MS to allow long captures at high sampling rates. They also
include, as standard, advanced software features such as serial decoding, mask limit testing and segmented memory.

www.picotech.com

PLX Technology, Inc.

embedded-computing.com/p9917464

ExpressFabric Switches

PLX Technology ExpressFabric Switch Family: PCIe Gen3 Products Propel Disruptive Innovation in Data Centers
PLX Technology, Inc. (NASDAQ: PLXT), the global leader in PCI Express silicon and software connectivity solutions
enabling emerging data center architectures, offer seven new PLX ExpressFabric PCIe Gen3 compliant switch devices
ranging from 97 lanes and 25 ports, down to 12 lanes and ﬁve ports. These revolutionary products enable designers
to architect standards-compliant PCIe fabrics within racks of datacenters, maintaining native PCIe communication at
the host and end-point. This industry disruptive technology eliminates the need for expensive, power-hungry bridging
devices required to translate PCIe to Ethernet or InﬁniBand within cloud/data center racks.
embedded-computing.com/articles/pci-assuming-widening-role-the-rack/

plxtech.com/expressfabric

Polarion Software / REX Bionics

embedded-computing.com/p9917400

Hands-free Self-supporting Robotic Exoskeleton

Over the last seven years, Rex Bionics has developed the world’s ﬁrst hands-free self-supporting Robotic Exoskeleton.
This life-changing device allows users with lower mobility impairments (e.g. spinal cord injury) to stand, walk, and
ascend/descend stairs and slopes. Each REX uses more than 25 microcontrollers, distributed across the mechanical
sub-structure. There are 10 electro-mechanical actuators that allow the REX to cope with a variety of situations.
Sensors provide feedback about the environment such as frame position and the terrain surface under-foot. REX uses
a custom designed smart battery pack and is now for sale in the US and Europe.

www.rexbionics.com
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Procera Networks, Inc.

Network Application Visibility Library 4.1

Procera Networks’ Network Application Visibility Library (NAVL) features next-generation Deep Packet Inspection
technology, providing real-time, Layer-7 application classiﬁcation and metadata extraction for network trafﬁc. NAVL
uses a combination of deep packet inspection and application classiﬁcation techniques to deliver industry leading
coverage and accuracy of network trafﬁc. In addition, the sophisticated hierarchical data ﬂow architecture produces
the fastest throughput performance and lowest memory footprint in the market. NAVL is delivered as an OEM Software
Development Kit (SDK) to dramatically reduce the time, cost and complexity of adding deep packet inspection technology and true Layer-7 application intelligence to your networking infrastructure device.

www.proceranetworks.com/products/deep-packet-inspection-navl

QNAP Systems, Inc.

embedded-computing.com/p9917353

QNAP IS-400

The IP-400 Pro Industrial NAS/NVR is robust all-in-one industrial NAS and NVR solution designed for reliable operations. Ideal for factories, hospitals, warehouses, trafﬁc surveillance, and transportation, the IS-400 Pro delivers high
performance with persistent throughput and abundant applications.
Key Features: Rugged design with high resistance to vibration and impact • Dust-resistance and fan-less design
• Wide operating temperature range: -25°C to 50°C • Up to 221 MB/s read and 241 MB/s write speed with 2Gigabit
LAN ports • Complete solutions for ﬁle sharing, backup, disaster recovery, and data security management
www.youtube.com/qnaptv

www.QNAP.com

QNAP Systems, Inc.

embedded-computing.com/p9917475

QNAP HS-210

The HS-210 was created as a silent NAS solution that allows users to enjoy ﬁles and media with no distractions,
providing a perfect match for home theater enthusiasts and audiophiles looking to maximize their audiovisual experience and users who wish to constantly run their systems without any background noise. Being fanless, the HS-210
has no internal moving parts for improved reliability and remains clean and dust-free even after long-term usage. The
HS-210 is best used with SSDs & Seagate® NAS drives as a reliable storage solution.
Silent & fanless NAS: 2-bay NAS, stylish set-top design • Silent, absolutely noise-free • Home digital hub, data
& multimedia contents in one place • Rich apps for entertainment, storage and backup • Fanless & energy-saving

www.qnap.com

embedded-computing.com/p9917466

QNX Software Systems

QNX Acoustics for Active Noise Control

Reach Technology, Inc.

Embedded Linux Touchscreen Development Kit

To reduce the distracting engine “boom” caused by modern fuel-saving techniques, automakers use active noise control,
which generates noise-cancelling signals over the car’s loudspeakers, existing ANC systems need dedicated hardware, adding
design complexity and BOM costs.
Enter QNX Acoustics for Active Noise Control, a software solution that eliminates dedicated hardware by running on the CPU
or DSP of the car’s infotainment system.
Benefits include: Better performance – In a vehicle traveling 105 km/h, the solution showed 12 dB improvement while vehicle’s
hardware-based ANC system showed 1 dB • Faster development – Tuning ANC takes months. The solution can reduce this to weeks
with tools for signal extraction, analysis, injection • Design ﬂexibility – The solution handles almost any arrangement of microphones
and loudspeakers; it also supports multiple OSs, and works with or without an OS.
www.qnx.com/products/anc/
embedded-computing.com/p9917427

Need a user interface for your embedded product with a modern iPad®/iPhone® look (scrolling, sliding, transparencies, 3D graphics,
and animations)? Reach Technology’s off-the-shelf Embedded Linux Touchscreen Development Kits (starting at $449) make it easy for
engineers to successfully make it from development through to production – one source for touch screen control hardware, software,
customizations, and support.
The 4.3” Reach Embedded Linux Graphical Display module is ultra compact, and combines a multi-function processor board and a
4.3 inch WQVGA (480 x 272) TFT color touch LCD. WiFi is supported via a USB dongle for maximum ﬂexibility. Each module is small
enough to ﬁt in a 2U high rack enclosure. ESD and EMC test results are provided to ease regulatory compliance testing. Like all Reach
products, these modules are designed for long-term availability with a 10+ year processor life and a multi-sourced, industry standard
LCD form factor. A wealth of I/O is provided, including 3 USB ports, two high speed RS485 ports, Ethernet, CAN, I2C, SPI, and GPIO.
www.reachtech.com/G2/
embedded-computing.com/p9917461

www.embedded-computing.com
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SanDisk

SanDisk iNAND Extreme Embedded Flash Drive

The new iNAND Extreme for smartphones and tablets is the fastest and most sophisticated SanDisk embedded
storage product to date. It enables the creation of exceptionally responsive smartphones and tablets. It features
advanced architecture that includes a unique dual-core design, innovative new hardware and software data management algorithms, and the latest e.MMC 5.0 speciﬁcation, resulting in signiﬁcantly lower latency and higher bandwidth.
Devices with iNAND Extreme also at perform at high levels throughout the life of the device, even as the storage
continues to ﬁll up due to a sophisticated error correction mechanism that enhances storage endurance.
™

www.sandisk.com/products/embedded/inand/inand-extreme/

Siemens Industry, Inc.

embedded-computing.com/p9917426

Simantic IPC347D

Features: 19" rack PC with a rugged metal enclosure for the low-end price segment where greater robustness is required
compared to ofﬁce PCs • Available in 4 conﬁgurations with pressurized ventilation and dust ﬁlters and 24-hr continuous
operation at ambient temperatures of up to 40°C without loss of performance • Equipped with 500 GB HDD hard disks and a
variety of interfaces, including 6 USB ports and Gigabit Ethernet ports • Offer ﬂexible expansion options due to 7 free slots of
various PCI formats • Conﬁguration options include processor type, RAM conﬁguration, optical drive and operating system.
Customers can select Intel Pentium Dual Core G2010 or Core I5-3340S processors of the third generation, 2 or 4 GB of RAM,
DVD-ROM or DVD-RW drive, as well as a pre-installed and activated Windows 7 Ultimate 64-bit operating system.
www.automation.siemens.com/mcms/pc-based-automation/en/industrialembedded-computing.com/p9917434
pc/rack-pc/simatic-ipc347d/Pages/Default.aspx

Siemens Industry, Inc.

The Simatic IPC477D and IPC677D Panel PCs

The Simatic IPC477D and IPC677D panel PCs feature projected capacitive touch (PCT) screens that are specially
designed for industrial applications. They respond to light contact, enabling intuitive and efﬁcient single-touch,
multi-touch, gesture, and two-hand operation of machinery and plant. They even respond when the operator is
wearing protective gloves. Outstanding features of the new panel PCs include industrial standard anti-glare, ensuring
easy legibility from wide viewing angles. Operation in rugged environments is ensured by automatic detection of
inadvertent inputs, typically caused by touching the screen with the ball of the hand or minor liquid spills.

www.usa.siemens.com

embedded-computing.com/p9917349

Silicon Laboratories Inc.

Ultraviolet (UV) Sensor IC Family

Silicon Labs has introduced the industry’s ﬁrst single-chip digital ultraviolet index sensor ICs designed to track UV
sun exposure, heart/pulse rate and blood oximetry for smartphones and wearable products such as smartwatches
and health and ﬁtness trackers. UV sensor-equipped products can measure cumulative UV exposure and alert users
before they have reached unhealthy exposure levels. Conventional UV sensors combine UV-sensitive photodiodes with
separate MCUs, ADCs and signal processing ﬁrmware. Silicon Labs’ new Si1132 and Si114x UV sensors combine all
of this functionality into single-chip 2 mm x 2 mm package solutions that reduce the design’s footprint and BOM cost.
Samples and production quantities of the UV sensors are available today.

www.silabs.com/products/sensors/infraredsensors/Pages/si1132.aspx

TE Connectivity – Aerospace, Defense & Marine

embedded-computing.com/p9917473

DEUTSCH 369 Series Connector

TE Connectivity’s DEUTSCH 369 Series connectors are designed to meet Electrical Wiring Interconnect Systems
(EWIS) best practices and even stricter aerospace regulations. The 369 series uniquely bridges the gap between
military and commercial grade connectors providing the technical beneﬁts of military connectors with the smaller
size and lower cost of commercial connectors. The product offers additional innovative features such as the simple
cable-tie mounting which also serves to make the latch tamper-proof; clip on wire strain relief accessories and colorcoded versions for quicker wiring installation. The connector is suited to a broad range of aerospace and other harsh
environment applications.

www.te.com/369series
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Technologic Systems

TS-7680

The TS-7680 is an embedded computer powered by a 450MHz ARM CPU that offers a great balance between industrial
features, such as a 24-position rugged screw terminal connector and 3-Amp relays, and high end capabilities, such as
WiFi and Bluetooth. The TS-7680 offers low power and low cost at industrial grade, including industrial temperature
operation and rugged enclosure with DIN mount. Power input allows 8V to 24VDC as well as 24VAC, making this product
also suitable for the HVAC industry. Additional features include 2x 10/100 Ethernet ports, 1x micro SD socket, 2GB Flash,
1x USB Host, 2x CAN ports, 2x RS-485, high-precision BBRTC, 30V tolerant DIO, analog IO, and more. A Cortex M0
controller is installed allowing low power operation below half Watt and sleep mode at even lower power. The TS-7680
ships with Linux 2.6.36 and Debian Wheezy running out of the high performance UBIFS ﬁlesystem preinstalled on NAND.
www.embeddedarm.com
embedded-computing.com/p9917459

Vivante

GC-Nano and GC7000 Series GPU IP

GC-Nano is the industry’s smallest, full featured GPU product line supporting wearables and embedded IoT products
powered by MCU/MPU processors. The memory and ﬂash optimized solutions (including the industry’s only memoryless option) support beautifully crafted user interfaces including smooth perspective transitions, multiple layer blending/composition, and dynamic icons. The higher end GC7000 Series takes performance and features to the next level
with the latest 3D APIs (application programming interfaces) like OpenGL ES 3.1, DirectX 11, and compute shaders
for GPGPU and embedded vision processing in high end mobile application processors to server virtualization. The
GC-Nano/GC7000 architecture is the ﬁrst time a “core” GPU architecture has scaled, shipped, and being used in truly
embedded to high performance processing.

www.vivantecorp.com

Wind River Systems, Inc.

embedded-computing.com/p9917409

Wind River Carrier Grade Communications Server

Wind River Carrier Grade Communications Server (CGCS) is the ﬁrst and only commercial platform for NFV that delivers
carrier grade reliability (six 9s) for telecom networks, delivering up to 1,000x uptime improvement compared to enterprise solutions. Customers can deploy NFV applications “right out of the box.”
CGCS delivers carrier grade virtualization, reducing time-to-market and OPEX, and helps TEMs/operators/service
providers accelerate the path to NFV and greater service capabilities.
CGCS is based on Wind River Open Virtualization, Wind River Linux, real-time KVM carrier grade enhancements
to OpenStack, Intel DPDK vSwitch technologies. Our accelerated vSwitch delivers 20x performance of standard
Open vSwitch.

www.windriver.com/without-compromise/

ZNYX Networks

embedded-computing.com/p9917468

ZNYX Ultra5™ ZX2000 Solution-Enabled Platform with 40G

The Ultra5 ZX2000 ATCA blade server platform introduces a breakthrough technology with 50% more payload slots
in a 5U chassis. This patented high-density platform infrastructure concentrates dual 10G/40G switch and shelf
managers in the space typically used for the shelf manager alone. Unprecedented integration delivers six payload
slots compatible with 40G, 10G or 1G ATCA 3.1 blades enabling the ZX2000 to deliver the highest revenue-generating
blade capacity of any 5U chassis available. With the ZX2040 ATCA hub switch, the ZX2000 solution-enabled platform
can provide up to 480G on the backplane to fulﬁll the most demanding data plane applications.
™

www.znyx.com

embedded-computing.com/p9917432

Winners will be announced in the
August Resource Guide issue
www.embedded-computing.com
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Extended temperature
range ARM MCU family for
industrial applications
NXP recently introduced the LPC11E6x MCU family of
processors based on the ARM Cortex-M0+ core for
extended temperatures and industrial applications.
The MCU family is designed for rugged operating
environments from -40 °C to +105 °C. The MCU family
incorporates high-speed analog/digital converters,
USERTs, SPI, I2C, and 82 GPIOs along with EEPROM,
timers, and temperature sensors to provide the
integration necessary for a number of industrial
applications like metering, boiler, and industrial
control. The LPCXpresso board provides a test
board, integrated development environment, and
is operational with the ARM mbed program where
NXP is a lead partner.
NXP Semiconductors | www.nxp.com
embedded-computing.com/p9917483

JTAG debugging and support
Segger combines JTAG debugging with support software and broad
CPU support that’s also compatible with a large number of popular
development environments. Software features include GDB server,
configuration utility, diagnostics and troubleshooting utilities, remote
server for communication over TCP/IP, terminal output viewer, and
memory viewer. The software pack is available for Windows, Linux,
and Mac OS X. The debugger supports a large range of ARM, ARMCortex, and Renesas CPU cores. The environment supports concurrent
access to the CPU by multiple applications and operates in conjunction
with a large list of integrated development environments.

Segger | www.segger.com
embedded-computing.com/p9915922

Board design tools for efficient
and cost-effective development
Altium Designer 14 combines schematic, ECAD libraries, rules
and constraints, bill of material, supply chain management, ECO
processes, and PCB design tools into one unified environment
geared toward increasing efficiency and productivity while
reducing overall cost. The environment features complete
board design tools including 3D PCB layout, analysis, and
programmable design. Smart data management helps connect
project with supply chain management. Soft-design capability
allows functionality to be moved off-board into a vendorindependent FPGA domain.
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Cisco invests $150 million in IoT,
Big Data startups
News

By Brandon Lewis, Assistant Managing Editor

Cisco Investments has allocated $150 million over a two-to-three year period to
fund startups in emerging technology markets such as the Internet of Things (IoT)
and Big Data analytics. The $150 million investment increases Cisco
Investments’ patronage of startups focusing on the IoT million to
$250 million.
 bit.ly/ECDJune14IoTNews

Wearable technology $50 billion
investment frenzy
News

By Dr Peter Harrop, Chairman, IDTechEx

INFOGRAPHIC

What exactly is
the “Internet of Things”?
By Postscapes and Harbor Research

Samsung, General Electric, Google, Apple, and other top
companies are all looking for the next big thing or potentially
huge emerging market, and they have tens of
billions of dollars available to invest. Wearable
technology has attracted their attention and
investment dollars.

The Internet of Things is a combination
of sensors and actuators, connectivity,
and people and processes, according
to this infographic from IoT researchers
Postscapes Labs and research and
consulting firm Harbor Research.

 bit.ly/ECDJune14WearableNews

 Source: opsy.st/ECDJune14Infographic

System engineering for smart products
WHITE
E-cast
PAPER

By Esterel Technologies, a subsidiary of ANSYS, Inc.

Model-based systems engineering,
virtual system prototyping, and model-based
software development are three methods
explored for managing product complexity,
reducing software development costs, and
optimizing system performance.
 bit.ly/ECDJune14WhitePaper

Blog

Importance of data management from a
CAD engineer’s perspective
By Amit Varde, Cliosoft, Inc.

How often do you find yourself unsure which design file is actually
the final one? A design data management platform can prevent
version control issues, simplify design collaboration,
and improve team productivity.
 bit.ly/ECDJune14Blog
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Now with
4th generation
Intel Core
processors

www.usa.siemens.com/ipc

Powerful. Tough. Reliable.
The new generation of SIMATIC IPCs:
Superb performance for maximum productivity

Did you know that high-performance industrial computers can
be operated directly on the plant floor without compromising
system availability or performance? SIMATIC industrial PCs
are carefully designed and inspected by Siemens to ensure
functionality and durability within even the most demanding
environments. These remarkable devices feature up to six
years of image-compatible hardware availability and integrated
diagnostics, ensuring the long term continuity of your
automation solution.
• First industrial PCs on the market with powerful, multi-core
Intel© Xeon-type processors and fourth-generation Cores
• Innovative multi-touch operating concepts with multifinger
operation and gesture control
• Designed for continuous 24/7 operation with full performance
even up to 55 °C and under high vibration, shock and
EMC conditions
• Four to six years of availability and additional 5-year repair
and spare parts service for long-lasting machine concepts

Answers for industry.

Small Form Factor Computers
Intel® Atom™ E3800 and i.MX6 CPUs
Fanless -40° to +85°C Operation
Mini PCIe and IO60 Expansion

PC/104 Single Board Computers
Rugged, Stackable Form Factor
I/O Modules and Power Supplies

Industrial Computer Systems
Off-the-shelf and Custom Solutions
Fanless -40° to +85°C Operation

Single Board Computers
COM Express Solutions
Power Supplies
I/O Modules
Panel PCs

Accelerate
Your Product
Development Cycle

Speed up time-to-market with embedded solutions from WinSystems.
Our industrial computers include expansion options, so customers
can expedite prototyping and integration without the burden of CPU or
carrier board design. These proven hardware platforms also provide
the building blocks to create customized, application-specific designs.
Products are in stock and available for immediate shipment from our
Arlington, Texas facility.
Let our factory Application Engineers accelerate your capabilities.

715 Stadium Drive I Arlington, Texas 76 011
Phone: 817-274-7553 I Fax: 817-548-1358
info@winsystems.com

Call 817-274-7553 or visit www.winsystems.com.
Ask about our product evaluation!

