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UK INNOVATION

Boosting innovation
HOWEVER THE UK GOVERNMENT RESPONDS TO THE PROPOSED
ACQUISITION OF ARM BY NVIDIA, IT RAISES QUESTIONS ABOUT ITS PLANS
TO BOOST INNOVATION IN THE UK

T

he UK government talks a lot about nurturing science and innovation in the
UK and is keen, post-Brexit, to pour hundreds of millions of pounds into tech
start-ups with the aim of creating businesses capable of challenging the world’s
very best.
Dominic Cummings, the PM’s chief adviser, is known to be a keen supporter of
science and technology and is said to be determined to use the state’s resources to
make strategic investments in the sector. In fact, reports suggest that civil servants
will use a combination of research into social trends and algorithms to spot the early
adoption of new technologies in order to shape and sanction investment at every stage
of development.
Can the state provide a launchpad for innovation? Should it be involved in selecting
‘winners’? Could Brexit negotiations, in which state aid is proving a major stumbling
block, cause the policy to flounder?
It’s known that Cummings wants to replicate the success of the US’s Advanced
Projects Research Agency, set up in the 1950s and which was the driving force behind
the development of drones and the Internet, and to use such an agency to turn the UK
“into the best place in the world to reinvent the future.”
Lofty ambitions aside, such a policy does have its supporters. A number of
economists believe that many entrepreneurs, in the technology space, tend to exploit
technologies that were first developed using public funds.
Critics of the policy, however, hark back to the failed state policies of the 1960s and
1970s when ministers and civil servants attempted to identify and then fund ‘winners’. It
didn’t end well then and, no matter how clever the algorithms, they view the involvement
of the state in business matters as anathema.
While the government has made much of its industrial strategy and ambition to
make the UK a superpower in science and technology, critics of Nvidia’s proposed
acquisition of Arm suggest that those ambitions would be undermined if Arm and its
workforce were left solely to the whims of the market.
“The ramping up in public sector science spending is welcomed, but we cannot get
to where we need to be on R&D spending without significant action from the private
sector,” said Mike Clancy, Prospect general secretary. “It would be irresponsible for the
government to take a hand’s-off approach to a company that accounts for around 2% of
total UK private sector R&D spending.”
Should the UK government intervene then? There are suggestions that the deal will
be referred to the CMA, but in an interesting twist to the story it now emerges that China
could step in and look to block the sale of Arm.
The state-backed Global Times has called the takeover ‘disturbing’ and called on
global regulators to exercise caution.
The Chinese are worried that should Arm fall into the arms of a US company then
access to its technology could be curtailed.
An interesting twist to an already complex story.

“Can the state
provide a
launchpad for
innovation?
Should it
be involved
in selecting
‘winners’?
Could Brexit
negotiations,
in which state
aid is proving a
major stumbling
block, cause
the policy to
flounder?”

Neil Tyler, Editor (neil.tyler@markallengroup.com)
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Introducing a New Generation of
AVR® Devices
AVR-DA Flexibility in Design

The Functional Safety Ready AVR-DA family is the new generation of AVR
microcontrollers running up to 24 MHz across the full supply voltage range
1.8V to 5.5V featuring intelligent analog and core independent peripherals.
The AVR-DA family uses the latest Core Independent Peripherals and lowpower capability to handle real-time control functions in industrial control,
home appliance, automotive and Internet of Things (IoT) applications.
The Event System and Configurable Custom Logic (CCL) peripherals offer
near zero latency for time-critical functions. Intelligent Analog peripherals
like 12-bit differential Analog-to-Digital Converter (ADC), Zero-Cross Detect
(ZCD), 10-bit Digital-to-Analog Converter (DAC) and the latest-generation
Peripheral Touch Controller (PTC) put the AVR-DA family in the center of
sensor interface, system monitoring and human interface applications. 5V
operation for increased noise immunity and low-power features ease power
supply concerns.

www.microchip.com/avr-da
The Microchip name and logo, the Microchip logo and AVR are registered trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.
All other trademarks are the property of their registered owners.
© 2020 Microchip Technology Inc. All rights reserved. MEC2327A-ENG-08-20
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Microchip looks to leverage RISC-V ISA
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THE FIRST SOC FPGA DEVELOPMENT KIT BASED ON THE RISC-V INSTRUCTION
SET ARCHITECTURE IS NOW AVAILABLE. NEIL TYLER REPORTS
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With the news that Arm is likely to be bought by Nvidia,
there is undoubtedly going to be growing interest in the
adoption of the free and open RISC-V Instruction Set
Architecture (ISA).
With the need for an affordable, standardised
development platform that embeds RISC-V technology
and leverages its diverse ecosystem, Microchip has
announced that it is now offering the first RISC-V based
System on Chip (SoC) Field-Programmable Gate Array (FPGA) development kit for the PolarFire SoC
FPGA.
Microchip’s Icicle Development Kit brings together numerous Mi-V partners to accelerate
customer design deployment and commercial adoption across a number of industries.
Designers who want to deploy a programmable RISC-V-based SOC FPGA will be able to start
development and evaluate the broad network of RISC-V ecosystem products such as Real-Time
Operating Systems (RTOS), debuggers, compilers, System On Modules (SOMs) and security
solutions. The Mi-V RISC-V Partner Ecosystem is continuing to expand, and Microchip and
numerous third parties have developed a comprehensive suite of tools and design resources to
fully support RISC-V designs.
“Microchip is enabling a transformation in processor design as the market embraces RISC-V
software and silicon,” said Bruce Weyer, vice president of the Field-Programmable Gate Array
business unit at Microchip. “We are removing barriers to entry through a low-cost evaluation
platform that will give embedded engineers, software designers and hardware developers a vehicle
to implement designs that leverage the benefits of the open RISC-V ISA combined with Microchip’s
best-in-class form factors, thermals and low-power characteristics of PolarFire SoC FPGAs.”
“Microchip’s Icicle Kit, with an embedded PolarFire SoC, will accelerate advances in the RISC-V
software ecosystem and will be a boon to applications that need a low-power mid-range SoC FPGA,”
said David Patterson, vice-chair of the RISC-V International board of directors.
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SOT-MRAM pioneer Antaios secures funding
Antaios, a French company working on the development of SOT-MRAM
technology (Spin-Orbit Torque Magnetic Random-Access Memory), has
announced that it has secured $11 million in funding to accelerate
innovation and develop new strategic partnerships.
SOT-MRAM has the potential, according to the company, to be deployed in almost every chip,
becoming a candidate for the long-awaited universal (embedded) memory.
The investment comes from technology funds focused on identifying and fostering promising,
fast-growth, early-stage technology companies and includes Silicon Valley-based Applied Ventures,
the venture capital arm of Applied Materials.
“This funding is a key milestone for Antaios, asserting the value of our technology and the
industry’s interest for SOT as the next-generation MRAM, which solves the limitations of its current
implementations,” said Jean-Pierre Nozières, CEO of Antaios.
Michael Stewart, Investment Director at Applied Ventures added, “Applied Ventures supports the
continued development of logic-based embedded memory technologies like MRAM that offer low
power, high performance and high endurance for Internet of Things and edge AI devices.”
By enabling simultaneously high operating speed and infinite read/write endurance, SOT has the
potential to replace both embedded Non-Volatile Memory and embedded cache in microcontrollers,
microprocessors and System-on-Chip designs.
SOT is described as the next generation MRAM, beyond Spin-Transfer Torque (STT) which is
currently ramping up at all major semiconductor foundries.
SOT is said to be easily implemented on STT-MRAM manufacturing lines, which would then
support a quick market deployment in applications as diverse as Internet of Things (IoT), mobile,
computing and storage.
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SIMULATION & VERIFICATION

Texas Instruments unveils
customised PSpice tool
Microchip looks to
simplify AI-at-the-Edge
design
Microchip Technology is partnering with
Cartesiam, Edge Impulse and Motion
Gestures to simplify ML implementation at the
edge using the company’s ARM Cortex based
32-bit microcontrollers and microprocessors
in its MPLAB X Integrated Development
Environment (IDE).
By bringing the interface to these partners’
software and solutions into its design
environment Microchip has positioned itself
to support customers through all phases
of their AI/ML projects including data
gathering, training the models and inference
implementation.
“Adoption of our 32-bit MCUs in AI-at-theedge applications is growing rapidly and now
these designs are easy for any embedded
system developer to implement,” said Fanie
Duvenhage, vice president of Microchip’s
human machine interface and touch function
group.
Cartesiam, founded in 2016, is a software
publisher specialising in AI development tools
for microcontrollers. It’s NanoEdge AI Studio
allows embedded developers, without any
prior knowledge of AI, to develop specialised
machine learning libraries for microcontrollers.
Edge Impulse provides an end-toend developer platform for embedded
machine learning. The platform is free for
developers, providing dataset collection,
DSP and ML algorithms, testing and highly
efficient inference code generation across
a wide range of sensor, audio and vision
applications.
Motion Gestures provides powerful
embedded AI-based gesture recognition
software for different sensors, including
touch, motion (i.e. IMU) and vision. Its
platform does not require any training data
collection or programming and uses advanced
machine learning algorithms. As a result,
gesture software development time and costs
are reduced by 10x while gesture recognition
accuracy is increased to nearly 100 percent.
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PSPICE FOR TI TOOL WILL HELPS ENGINEERS WITH SYSTEM-LEVEL CIRCUIT
SIMULATION AND VERIFICATION. NEIL TYLER REPORTS
Texas Instruments (TI) has unveiled a new customised version of the PSpice simulator from
Cadence Design Systems that will enable engineers to simulate complex analogue circuits with
unlimited analysis of TI power and signal-chain products.
PSpice for TI offers full-featured circuit simulation with a library of more than 5,700 TI
analogue integrated circuit (IC) models, making it easier for engineers to evaluate components
for new designs.
With hardware engineers facing increased demands to produce accurate designs on tight
project timelines, a failure to reliably test a design can lead to costly setbacks.
“Choosing the right simulation software can make or break a design, as it should accelerate
development, not hinder it,” said Kevin Anderson, practice leader for power, automotive and
industrial semiconductor research at Omdia. “Tools that are intuitive and include system-level
simulation capabilities can cut development time and speed time to market.”
PSpice for TI will enable designers to reduce the risk of circuit errors with full validation of
system-level designs before prototype, going beyond the analysis capabilities of many other
simulators on the market. TI will also provide open access to one of the industry’s largest
libraries of IC models, which are automatically synced into the tool.
Engineers can now build a complete schematic without size limitations using a built-in library
of TI power and signal chain models, as well as PSpice analogue behavioural models, enhanced
primitives, and new capability for power designers with configurable power field-effect transistors
and power diodes.
Advanced capabilities include automatic measurements and post-processing, as well as
Monte Carlo and worst-case analysis, enabling engineers to validate their designs over a wide
range of operating conditions and device tolerances. After completing validation of a simulated
design in PSpice for TI, users can open the design in commercial versions of PSpice Designer,
and then transfer the design to other Cadence printed circuit board (PCB) tools such as OrCAD/
Allegro PCB Designer without having to recreate their schematic.

First wBMS for electric vehicles
Analog Devices (ADI) has unveiled the
industry’s first wireless battery management
system (wBMS) and it will debut on General
Motors’ production vehicles powered by
Ultium batteries.
The implementation of ADI’s wBMS
eliminates the traditional wired harness,
saving up to 90% of the wiring and up to
15% of the volume in the battery pack,
as well as improving design flexibility and
manufacturability.
The wBMS includes all integrated circuits,
hardware and software for power, battery
management, RF communication, and
system functions in a single system-level
product that supports ASIL-D safety and
module-level security.
“The transition of battery packs from
wired to wireless connectivity enables

automotive manufacturers to scale
their electric vehicle platforms across
multiple vehicle models to meet growing
consumer demand,” said Patrick Morgan,
Vice President, Automotive at Analog
Devices. “Our wBMS solution simplifies
manufacturing, but also allows new systems
to be built on wireless data, accelerating
the entire industry towards a sustainable
future.”
Additional system features enable
batteries to measure and report their
own performance, increasing early failure
detection, and enabling optimised battery
pack assembly. The data can be monitored
remotely throughout the battery lifecycle –
from assembly to warehouse and transport
through installation, maintenance and into a
second-life phase.
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ROBOTIC NAVIGATION

Robotic navigation solution
ACEINNA LAUNCHES OPENIMU ROS DRIVER FOR THE DEVELOPMENT OF ROBOTIC
NAVIGATION SYSTEMS. NEIL TYLER REPORTS
ACEINNA, a developer of inertial based
guidance and navigation systems for
autonomous vehicles and devices, has
made available its OpenIMU ROS Driver for
robots and robotic application developers.
“This new ROS driver makes it simple to
integrate a wide variety of ACEINNA IMUs
(Inertial Measurement Unit sensors) into
almost any robotics applications which
uses ROS,” said James Fennelly, Product
Marketing Manager, Inertial Systems at
ACEINNA. “Developers of robotic solutions
will have an easily integrated, rock-solid
solution for their navigation and localisation challenges.”
The driver enables robotic application developers to integrate highly accurate (<1.5°/hr)
IMU’s into their navigation guidance systems.
The ROS Driver currently works with ACEINNA’s OpenIMU family, which includes the
OpenIMU300ZI, OpenIMU300RI, and OpenIMU330BI. Each sensor has its own distinct hardware
features, allowing the user several different options for their application. The open-source nature
of the architecture makes each device highly configurable as well.
ACEINNA’s OpenIMU’s have several software applications available, with source code
available via Github and the ACEINNA Extension on Microsoft Visual Studio Code. Software
applications include IMU, VG-AHRS, and INS.
The Robotic Operating System (ROS) is a set of software libraries and tools that help
developers create robotics applications and can be described as a software development kit
(SDK).
According to ROS.org: “The ROS user community builds on top of a common infrastructure
to provide an integration point that offers access to hardware drivers, generic robot capabilities,
development tools, useful external libraries, and more.”
This allows users to get their robotics projects up and running a lot faster than if they had to
start from scratch.

First 10 GHz Oscilloscope with 4, 6 or 8 channels
Tektronix has unveiled its new 6 Series B
Mixed Signal Oscilloscope (MSO) which extends
the performance threshold of the Tektronix
Mainstream Oscilloscopes Portfolio to 10 GHz
and 50 GS/sec.
Developed to meet the demand for highspeed data movement and
processing in embedded
designs, the enhanced 6
Series B MSO offers signal
fidelity with12-bit ADCs and
extremely low noise, 10
GHz bandwidth and up to 8
FlexChannel inputs, giving
users the ability to analyse
and debug embedded
systems.
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Alongside the 6 Series B MSO, Tektronix
is also introducing a new TDP7710 TriMode
Probe, to match the advancements of the new
oscilloscope.
Commenting Chris Witt, vice president and
general manager at Tektronix, said, “Embedded
designs are growing
more sophisticated by
incorporating additional
sensors that generate
increasing amounts of
data. This instrument
addresses the new
requirements of testing
these systems to advance
video, motion and 3D
sensing technologies.”

Multi-function telco
accelerator card
Xilinx has unveiled the T1 Telco Accelerator
Card for O-RAN distributed units (O-DUs)
and virtual baseband units (vBBUs) in 5G
networks. According to Xilinx, the T1 card
is the only multi-function PCIe form factor
card which performs both O-RAN fronthaul
protocols and layer 1 offload. With its
advanced offload capabilities, the T1 card
provides a significant reduction in the number
of CPU cores required in a system.
The demand for O-DU and vBBU solutions
is increasing because they provide an open
and standard platform for a wide range of 5G
services.
The T1 card is a small form factor, singleslot card that can be plugged into standard
x86 or non-x86 servers to achieve the
real-time protocol processing performance
required for 5G virtualized O-DU platforms.
In addition, it offloads line-rate and computeintensive functions freeing the processor
cores for running other services.
The T1 card simplifies 5G deployments by
offering a turnkey solution through ecosystem
partners that includes both O-RAN fronthaul
and 5G NR layer 1 reference designs, as well
as pre-validated software to enable operators,
system integrators, and OEMs to get to
market quickly.
The offloading of critical channel coding
functions from the CPU to the T1 card
delivers up to 45x encoding and 23x decoding
throughput improvement relative to the same
server without acceleration. The T1 card
also enables the use of fewer CPU cores,
driving down system cost and overall power
consumption.
“The trend toward network virtualization
and O-RAN has given us an opportunity with
the Xilinx T1 Telco Accelerator Card to drive
the next steps of disaggregation of standard
networks, enabling our expansion into every
corner of the 5G market,” said Dan Mansur,
vice president of marketing, Wired and
Wireless Group, Xilinx.
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NVIDIA ARM ACQUISITION

T

he news that the US software company
Nvidia is to acquire Arm from Softbank, in
a deal valuing the UK company at $40 billion,
has triggered calls from politicians, the
science and technology workers’ union and
Arm co-founder Hermann Hauser for the UK
government to intervene in the proposed sale
and use its powers to block it.
Mike Clancy, Prospect general secretary,
warned that, “This government has made
much of its industrial strategy and ambition
to make the UK a superpower in science and
technology, but that cannot be achieved if
the fate of companies like Arm is left to the
market alone to dictate.”
Hermann Hauser, Arm’s co-founder, was
brutal when questioned by the BBC and
described the sale of Arm as an “absolute

Deal raises serious questions
WITH CONCERNS OVER NVIDIA’S ACQUISITION OF ARM, BOTH COMPANIES HAVE
TRIED TO CALMS FEARS ABOUT THE PROPOSED PURCHASE. REPORTS NEIL TYLER
the technology, meaning that everyone can
help to shape this rapidly evolving frontier of
computing.”
With the backlash underway, both Nvidia
and Arm have attempted to play down
worries and in a presentation to analysts
and journalists said that the company’s
independence and business model wouldn’t
be affected.
According to Arm CEO Simon Segars, “We
will maintain our neutral business model, and

“We want to retain
the brand and strong
brand identity of Arm
and expand its base in
Cambridge.”
Jensen Huang

disaster for Cambridge, the UK and Europe”.
Not only did he warn of job losses in
the UK, but said that Nvidia would end
up destroying the UK firm’s business
model which he described as being, “the
Switzerland of the semiconductor industry.”
The model has enabled the company to
deal with over 500 licensees, most of whom
are competitors of Nvidia, said Hauser.
“The reason why ARM has a 95% market
share of mobile phones in the world is
because there’s a lot of competition between
those 500. If this is now done by a single
company, there is a monopolies problem.”
That’s a big risk for Arm, whose
independence has been critical to its
success. If that is undermined then it could
be vulnerable to the likes of RISC-V.
Calista Redmond, CEO of RISC-V
International highlighted exactly that when
she told New Electronics that, “RISC-V is
free and open so no single entity controls
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will keep a level of independence.”
Nvidia CEO Jensen Huang said that his
firm had “just started talking” to the UK
government about the deal, and highlighted
plans for a significant investment in ARM’s
British operations including the setting up of
an AI Centre of Excellence in Cambridge.
However, the company hasn’t, as far
as we know agreed to any enforceable
undertakings regarding the location of Arm’s
headquarters or whether it plans to retain its
2,700 strong workforce.
“We want to retain the brand and strong
brand identity of Arm and expand its base in
Cambridge. We want to grow Arm and make it
become even greater,” said Huang.
Commenting on the announcement Mark
Lippett, CEO, XMOS said that the signing of
the agreement was seismic. “Potentially it
represents a moment of the chickens coming
home to roost for many manufacturers.
Contrary to established business wisdom

that businesses should retain control of
their strategic assets, the chip industry has
been content to divest itself of processing
technology and rely on licensing ARM
technology.
“Arm’s IP is now in the hands of a
competitor, rather than a strictly neutral
party, and changes the calculation entirely.
Although Nvidia has promised to retain
an “open-licensing model and customer
neutrality”, business-as-usual seems
an unlikely strategy for the largest Arm
licensees. Indeed, I believe it is a massive
wake-up call for the whole sector.”
According to Lippett some Arm customers
are likely to pivot to other licensed cores RISC-V, for example.
“However, you could argue that licensing
another processor from another company is
jumping out of the frying pan and into the fire.
Some chip companies may decide to retake
ownership of their processor architectures,
and while the cost of doing so is significant,
this announcement might make them
feel that it is perhaps the only truly ‘safe’
choice.”
Softbank has made a handsome $8bn
profit ‘flipping’ Arm, after buying the company
in 2016. Perhaps that was the bigger tragedy
when it comes to Arm and simply highlights
the UK’s attitude towards mergers and
acquisitions, and the preference among
investors for making a fast ‘buck’.
Some analysts have argued that Nvidia’s
acquisition could prove beneficial to Arm
and as Huang said, “by uniting Nvidia’s
AI computing capabilities with the vast
ecosystem of Arm, we will be able to expand
AI computing to every corner of the globe.”
If Nvidia can, or is forced by the UK
government, to enter into legally binding
commitments then this deal could work, but
as a number of commentators have said,
‘let’s hear the sums and the timetable for
delivery’
“Whatever happens, this announcement
has forced a major rethink of one of the
key assumptions that so much of the chip
business has been built on for at least the
last 20 years,” said Lippett. “Wherever we go
next it will not look like what we have today.”
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RESHAPING THE
AUTOMOTIVE INDUSTRY
What impact are SMEs and start-ups having on the
development of electric vehicles and the emerging
charging infrastructure? By Neil Tyler
change the way they operate if they
want to be able to invest in new
factories, re-tooling, design, innovation
and talent. If they get that wrong, then
they could end up losing billions and
ultimately going out of business.
Incumbents not only have to
handle the changing economics of EV
production but address competition
from a new wave of entrants –
although even among new entrants,
there is no guarantee of success.
As Dunstan Power, Director of
ByteSnap Design explains, “The
electric vehicle (EV) space is currently
dominated by automakers with the

deep pockets necessary to design
and manufacture vehicles. As for new
entrants, Dyson is just one example of
a large company that had to pull out of
the EV space, even after committing
£2 billion.”
Dyson had been developing an
electric car to rival Tesla, but then
discovered it to be inordinately
expensive. According to reports the
company found that the battery,
battery management, electronics and
thermal management systems were
simply too expensive to enable it to
develop a economically viable vehicle.
Even a ‘success’ like Tesla has
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s the demand for electric
vehicles has accelerated, so
automotive manufacturers and
original equipment manufacturers
(OEMs) are adapting their business
strategies as they look to engage
with this market. Faced with growing
competition from OEMs based in
countries like China and from new
entrants, many are now engaging with
SMEs and start-ups in order to remain
competitive.
The number of companies
in the EV space has increased
significantly, giving rise to what is
described as ‘product pollution’
and there are doubts that many of
these new entrants will survive. But,
for the moment, factors such as
customer awareness, advances in
technology and growing intervention
from governments are laying the
foundations for a viable mass market
in battery powered electric vehicles.
Established manufacturers
with their investment targets
and production goals for vehicle
production, are likely to have to
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managed to burn through $20 billion
and has yet to make a profit.
“The move to electric-powered
vehicles is a paradigm shift, as we’re
not just talking about changing the
vehicle, but the entire infrastructure
around how we drive and support it,”
explains Power.
As a result, he believes that there
are lots of business opportunities
around EVs for SMEs which go
far beyond the development
and manufacture of the vehicles
themselves, whether that’s developing
chargers and the grid infrastructure.
“Take petrol stations. They will
become EV charging stations which
will need entertainment provision for
EV drivers waiting for their cars to
charge. As for the infrastructure, EVs
are a load on the grid but they can
also add back to it via Vehicle-to-Grid
(V2G), and also Vehicle-to-Building
(V2B) technology. If you’re able to
combine smart chargers with V2G
technology, the energy stored in
electric vehicles can be redistributed
to the grid during peak hours, easing
some of the burden to the grid and
potentially earning the vehicle’s owner
money when their car is idle,” explains
Power.

“The move to
electric-powered
vehicles is a
paradigm shift,
as we’re not
just talking
about changing
the vehicle,
but the entire
infrastructure
around how
we drive and
support it.”
Dunstan Power

EV innovation
SMEs tend to be able to drive
innovation more than large companies.
“While vehicle innovation is very
costly, from our experience as a
design consultancy, SMEs are driving
innovation in EV infrastructure,” says
Power. “Grid connection development
is mostly down to SMEs, as they excel
in technology related to energy storage
and recycling. Developments in V2G,
for instance, are driven by SMEs rather
than the automotive firms and bigger
companies.”
While SMEs are certainly more
innovative and agile than the
traditional automotive firms, there
are innovative car giants, says Power.
“They will have very long, expensive
design cycles, however, when
compared to SMEs.”
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Power suggests that while
automotive firms are producing safety
critical products and are focused on
reliability, SMEs are in a much better
position when it comes to creating
the cool, new products that will drive
changes, and which the Tier 1s will
acquire and implement.
“Volkswagen, for example,
launched charging business Elli to
offer intelligent electricity tariffs,
Wallboxes, charging points and an ITbased energy management system;
these were probably designed in
conjunction with or by SMEs,” he
suggests.
So if smaller businesses are
innovating more around the EV space
than their larger counterparts, what
are the opportunities and how should
they engage with established players?
According to Moran Price, cofounder and CEO of e-mobility start-up
IRP Systems, start-ups and OEMs/
Tier 1s should look to complement
one another. While start-ups have the
agility and latitude to innovate in a way
that larger organisations don’t, they
need to work with OEMs who have the
size and power to bring innovations to
market.
“Both need to leverage their
respective strengths when it comes to
EV development,” says Price.
“The shift to electrification has
enabled so many changes to be
made to the platform, the value
chain and the usage model – that it
has disrupted everything and, as a
result, has accelerated the adoption
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of new technologies and stimulated
innovation.
“EVs are not just about replacing
the power train, because when
we electrify a vehicle there’s a
requirement for many new components
that were not there before,” she
explains.
“The electrification of the platform
has enabled the introduction of new
mobility technologies and of innovative
services, seen the development
of cyber-security and the advent of
autonomous driving. Electrification
makes it much easier to integrate new
technologies and change the concepts
and ideas around vehicles; but also
to broaden the range of mobility
solutions.”
Price makes the point that in
Europe, in particular, regulations have
played a critical role in driving the EV
market.
“For once, regulators have been
ahead of the industry with regulations
and legislation relating to sustainability
and the protection of the environment
forcing the automotive industry to
bring EVs to market quicker.”
This provides a great opportunity
for SMEs and start-ups, according to
Price.
“Innovation at speed is the ‘bread
and butter’ of an SME. Many large
companies are turning to them to
shorten time-to-market, because they
want to avoid penalties and the loss
of market share. They want to keep a
competitive position, so most are now
collaborating and working with startups.”
“New markets are ideal spaces
for SMEs as they are agile, take risks
and can fail quickly,” agrees Power.
“The automotive industry is changing
and heralding a new world view of
greener and cleaner. There are lots of
business opportunities for SMEs to
develop innovative ideas.”
Power makes the point that
as a paradigm shift the move to
electrification is affecting the whole EV
infrastructure, including smart cities,
so opportunities are not just tied to
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the vehicle.
To be successful in this space
OEMs will need to develop an
extensive supplier ecosystem in which
SMEs and start-ups will have an
important role.
“It’s critical and for most it’s the
‘new reality’,” says Price. “Today, it’s
at the heart of most business models
within the automotive sector. For
example, IRP Systems is working with
a number of large industry partners
to co-develop systems that can be
developed into their platforms.”
To be successful Price suggests
that it will require new sets of skills
and better understanding between
nimble specialists and larger more
established players.
“Companies will need to change
the way they work and engage. For
sure, some will be more successful
than others. There is a need for
collaboration in order to integrate new
technologies and to bring products to
market more quickly.”
Price has a word or warning,
however. “You can come up with a
great, innovative solution but if it is
hard to commercialise it simply will
not happen. In this space it’s not
all about innovation, or performance
improvements. You need to think how
you will integrate new technology into
a traditional production line and then
whether you can scale it up.”
“SMEs need to focus on
manufacturability and testability
and there needs to be much greater
awareness of the requirements
associated with later production
stages.”
According to Power, there is still a
challenge connecting larger firms with
smaller companies.
“There should be more
collaboration, rather than large
companies liking an idea and then
acquiring the SME, in order to own it/
claim it as their own.
“Larger companies tend to do
their own thing, but while there are
government schemes aimed at
pulling SMEs and automotive firms
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together there is still a gap, there
is an opportunity for SMEs to use
accelerator models, government
Innovate UK schemes, or open idea
competitions even, to target large
companies with their ideas.”
ByteSnap recently worked as
part of a consortium on VIGIL, a
project that was part-funded through
a technology drive by the British
Government to encourage low
emission transport solutions.
“The project saw ByteSnap develop
V2G charge-posts to manage
EV/building energy dispatch and
ensure distribution network limits
are not exceeded,” says Power.
“Following on from that project, and in
response to increasing demand for our
expertise in EV charging projects over
the last 12 months, we are launching
a new division called Versinetic,
which will focus on the EV charging
infrastructure.”

Changing supply chains

“The shift to
electrification
has enabled so
many changes
to be made to
the platform, the
value chain and
the usage model
– it has disrupted
everything and
accelerated the
adoption of new
technologies
and stimulated
innovation.”
Moran Price

In the coming years OEM’s and Tier
1 automotive suppliers will have
an enormous opportunity with the
development of EVs and autonomous
vehicles, but there are significant
challenges in particular from new
competitors such as the large
technology companies, who may
weaken traditional supply chains by
simply doing things differently and new
electric vehicle start-ups, that while
opening up new markets could end up
by-passing them completely.

Below: The grid
infrastructure for EVs
will provide many
opportunities for
SMEs

“It’s hard to get into an automotive
manufacturing supply chain,”
says Power. “SMEs designing and
developing technology for EVs such as
charging infrastructure do not really fit
into the automotive supply chain but
rather predominately use industrial
and commercial parts. SMEs may
gain entry to non-safety critical supply
chains as there are lower standards,
providing an easier “in”.”
There is a growing shift from petroldefined supply chains (and cars with
lots of mechanical parts on them) to
electronic supply chains.
“EV cars are computers on
wheels,” says Power, “and an EV
has 10% of the moving parts of a
petrol vehicle. This means component
manufacturers will benefit from rising
EV sales. It also means that scaling of
supply is required in many areas.”
Price thinks that is plenty of room
for new players, especially very small
start-ups interacting with large OEMs.
“When it comes to the supply chain
we are seeing the tectonic plates
shifting,” she believes. “I don’t believe
there is simply one entry point and I
think there are plenty of opportunities
for start-ups and SMEs.”
In Europe governments are looking
to promote greater sustainability
and greener polices and to achieve
that they need to improve the
competitiveness of the automotive
industry.
By supporting small and medium
enterprise (SME) development it will
be possible to achieve both economic
growth and reduce emissions but that
will require changes in established
relationships within the automotive
supply chain. For SMEs, which are
more capable of developing those
technologies, they will have a critical
role to play in the reshaping of this
new EV based automotive value chain.
But if they are to deliver then
SMEs and start-ups will need more
support whether that’s protecting their
technology, establishing relationships
or obtaining the funding they need for
future investments.
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Motor protection
breakers as a form
of effective drive
protection
Electric drives require effective protection against overloads and short circuits.
Both phenomena cause motor disruption and create a risk of damage to the
motor. This could lead to a potentially dangerous situation for people in contact
with the devices. Modern motor breakers are the current remedy for both threats,
and are a part of multi-level drive protection systems together with circuit
breakers, RCD breakers, contactors, detectors (sensors) of phase failure and
phase sequence, and undervoltage protection.

What are motor breakers and what
do they do?
In short words: motor protection breakers
are connectors for connecting, protecting
and separating current circuits with load.
Moreover, these connectors protect
drives from damage due to start-up block,
overload, short circuit or one phase failure
in 3-phase mains. They are characterized
by the presence of a thermal and
electromagnetic release and the possibility
to connect to them undervoltage release,
shunt release, auxiliary contacts and releasesignalling contacts.
The above description is very concise
and needs to be further explained. It is worth
mentioning that motor breakers enable
the protection of drives without additional
fuses, which means that they are a compact
solution that saves space and reduces
costs. The importance of these modules is
great. They react in milliseconds and protect
the most valuable element of any electrical
device: the motor that drives it. Moreover,
they protect the power supplying mains
from the impact of short circuits, overloads
or phase asymmetry. However, the most
important task of motor breakers is a quick
power supply shutoff in case of detection
of short circuit or overload current, so their
use is recommended e.g. wherever large
inrush current occurs. Each motor breaker is
therefore equipped with an electromagnetic
release which is responsible for short circuit
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response, and a thermal release that is
responsible for switching off the circuit
when overload is detected (motor winding
protection), and for reacting in case of one
phase failure in 3-phase power mains. Phase
control and response to increased circuit
temperature is very important. Sometimes,
after a power failure, the local electricity
supplier turns on only two phases first, which
can result in damage to the drive. These
two releases (thermal and electromagnetic)
constitute “the heart of motor breakers”
and protect not only the motor, but also the
contactor. However, one condition must be
met: the breaker must be installed before the
contactor.
The diversity of drives used currently in
the industry and manufacture is huge, just
as is the diversity of motor breakers. When
choosing a motor breaker for any drive,
follow a simple rule: the set rated current
of the breaker must not be lower than the
rated current of the motor operating normally
under optimal conditions. In order to set it
correctly, it is sufficient to follow a simple
formula Ir x 1,1 = Ibr in which Ir is the rated
current the motor, and Ibr is the target
current of the motor breaker setting.
It is rarely mentioned that motor breakers
also have the function for manual switching
the motors on and off. Various switches may
serve the purpose, including rocker switches
and rotary switches. In simple words, they
enable manual control of the motor.

Basic types of motor breakers and
their complementary equipment.
The most typical breakers classification is
based on the current and mains parameters.
Therefore, there are single-phase breakers
(cage, serial, etc.) and three-phase breakers
(cage, linear, annular, etc.). By analogy,
there are also switches requiring AC or
DC power supply. Popular classification
includes also classic breakers, which use
the properties of bimetal, and electronic
ones with an electronic overload module
and a control unit. Another way is to
classify them with regard to polarity (2pole, 3-pole). Further classifications into
groups, types and subtypes are based on
specific parameters of the breakers. Each
major manufacturer classifies their products
according to their own criteria.
Motor protection breakers can be
additionally equipped with multiple
accessories, including undervoltage
releases and shunt releases. In the case of
the former, the breaker is triggered when
the voltage is decreased (fading) in the
connected circuit. The latter (shunt trip)
triggers the breaker when receiving an
impulse signal or continuous voltage.
The second important group of
accessories for motor breakers are
auxiliary contacts. They are used to transfer
information about the breaker operation
and (among other things) to implement
control systems. Release-signalling contacts
constitute an important group, although the
leading manufacturers of motor breakers
increasingly often equip their products
with a built-in accessory that signalizes the
activation of each protective module. Often,
the position of the knob or the rocker switch
itself indicates e.g. whether the overload
release has been activated. Very often, the
coloured or mechanically moved indicators
can be described as the user-friendly
features. They indicate with their colour (e.g.
red) whether the short-circuit breaker has
been activated. The solution was developed
to help the operators supervising the
motor-breaker-equipped drives, who often
had trouble distinguishing which type of
protection was activated at any given time –
the short-circuit or the overload release.
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Motor switches in the TME offer – overview.
The offer of motor protection breakers from Transfer Multisort Elektronik includes hundreds of products from renowned and global manufacturers. The following overview presents a
range of many types, series and families of motor breakers supplied by four major brands, namely SIEMENS, ABB, EATON and SCHNEIDER ELECTRIC. The product catalogue also
includes a wide range of compatible accessories and products from many other manufacturers.

SIEMENS motor breakers
and protective
accessories.
Siemens motor protection
breakers and accessories
are grouped into the Sirius
3RV family, a component
of the Sirius modular system
for applications below 100A. As in other
brands, this system comprises a number of circuit
breakers with different parameters, available in seven
compact families, as well as standardized accessories.
Ergonomic screw and snap-fastened connections make
maintenance easier and faster. These breakers are
intended to be used in normal switching cycles as well
as for safe isolation of the system from power supply
during maintenance or modifications. The Sirius 3RV
family of motor breakers is divided into two subgroups
coded 3RV1011 and 3RV2, both mounted on DIN
rails. The former is equipped with rocker switches and
consists of only one family of size S00 models. Their
operating voltage range is 220-690V, and short-circuit
release occurs for currents of 0.11A to 12A. The latter
group, 3RV2, is equipped with rotary switches and
consists of six families (3RV20/ - 21/ -23/ -24/ -27
and -28) in sizes S00, S0, S2 and S3. Their operating
voltage range is up to 690V, and their short-circuit
release occurs for currents of 0.11A to 100A. Additional
accessories for Sirius 3RV1 and 3RV2 breakers are
e.g. front and side auxiliary contacts (2- and 4-polar),
signalling contacts and undervoltage releases.

SCHNEIDER ELECTRIC motor breakers
and protective accessories.
Schneider motor protection breakers are
designated GZ1 and GV2 (the
module width 45 mm) and GV3
(55 mm). They have a simple
but solid construction
and are highly reliable.
GV2 are 3-phase motor
breakers intended for motor
control and protection, in
line with to IFC 947-2 and
IFC 947-4-1 standards. They
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ABB motor breakers and protective
accessories.
ABB motor breakers are grouped in two
product families coded MS116 and MS132.
They offer solutions that are compliant
with all accepted standards, e.g. they have
lockable handles (MS132), offer a testing
function and regulation of tolerated current
amperage. They are featured with a wide
range of operating temperatures and with
compact sizes (width 45 mm). Both product
families offer a wide scope of protection for
motors with power of up to 15 kW (400V)
/ 32A, thanks to short-circuit shutoff for
currents of 50kA (MS116) and 100kA
(MS132). Other features of ABB MS 116/132
motor breakers are e.g. the function of
temperature compensation (no release up
to 60ºC), rotary switch with clearly visible
indication of position, and compatibility
with motor starters with 1- and 3-phase
applications. Additional accessories include
auxiliary contacts, signalling contacts,
undervoltage releases, shunt
and manoeuvring releases,
power blocks and blocking
mechanisms for the
protection against
unauthorized
changes (for MS116
series).

are connected with screw terminals, and are
operated with a rocker switch I/O.
Those breakers can protect motors with a
power of up to 15 kW/400V in
fifteen current ranges (0.10A
to 32A). They offer a setting of
thermal shutoff and a knobcontrolled adjustment to the
rating current of the motor.
The magnetic fuse in GV2
breakers has a non-adjustable
shutoff point, about 13 times
maximum of the thermal shutoff
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EATON motor breakers and protective accessories.
Motor protection breakers from Eaton include PKZM0, PKZM4 series and PKE
electronic breakers, which allow to regulate the wide range of the overload
current.
PKZM01 motor protection breakers with button drive are available for
a wide range of rating currents up to 16A. They are usually used for small
machines and devices that are preferably operated by means of pressing a
button. Many accessories can be shared with PKZM0
apparatus, e.g. enclosures with IP65 protection level
with mushroom-headed buttons. That facilitates their
use in accordance to the user demands.
PKZM4 series are automatic motor protection
breakers intended to protect drives with a rating
current up to 65A. They have a high shutoff
capability, increased to 150kA for the models with
the rating current of up to 25A. Built-in short-circuit
release with a pre-set actuation current setpoint and
overload release with regulated setting protect efficiently both the
receiver and the power installation in this series of products.
Motor protection breakers PKE with an electronic overload module are an
interesting alternative to PKZ solutions that use the properties of bimetal.
These specific breakers have electronic release with wide-range settings
and offer many advantages over standard thermal protective shutoffs. Their
features are: a wide range of settings, small heat loss, the release class higher
than 10, and very accurate and time-stable characteristics of release. The
wide range of the breakers’ settings makes it possible to reduce the number of
devices in the type series, and the wide range of their functionalities ensures
high levels of flexibility in protecting motors with a rating current of up to 65A.
For the three series of motor breakers described above, TME offers
accessories, e.g. auxiliary contacts (side and front), undervoltage releases and
shunt releases.

set current.
GZ1 is the series of 3-phase motor breakers
compliant with IEC 947-1, IEC 947-2 and IEN
60204 norms. Their connection and motor
operation is the same as in the series GV2.
Those breakers are designed for protection
of 3-phase motors with a power of up to
15KW/400V, like the GV2 series.
Unlike the previous ones, the GV3 series is
distinguished with a BTR screw connection
(hexagonal socket), installed with an Allen
wrench. Thanks to that, the “creep” of wires
can be avoided. GV3-P motor breakers

are also available with a ring-terminal
connection. This type of connection meets
the standards of some Asian markets and
may be used is the environment without any
strong vibrations. Schneider Electric offers
also enclosures and safety switches with IP55
ingress protection class, which means these
devices can be mounted in the environment
with harsh conditions of increased humidity
or dustiness. Moreover, the manufacturer
offers a wide gamut of accessories
compatible with the devices from the three
series described above.
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Maximising
the value
of IoT data
As IoT sensor deployments are expanded how
do you ensure that all stakeholders understand
how to integrate these new data sources

M

any commentators
described data as the ‘new
oil’, and in the wake of the
current epidemic, it might start to be
viewed as a utility – a vital resource
essential to shaping, supporting,
securing and optimising, everyday life.
Through IoT deployments,
organisations are capturing more
data than ever before, but questions
around the use of data need to be
clarified. What is the value in the
data? How can it be made available
and used effectively to benefit
all stakeholders? How can it be
monetised, if at all? In light of GDPR
and the post-Covid-19 landscape,
these are important questions.
As IoT sensor deployments are
expanded stakeholders will need to
fully understand how to integrate
these new data sources into existing
data platforms.

Mining the data lakes
The use of IoT adds additional data
streams that organisations have not
previously been able to connect to
or explore. That data can be treated
as a standalone asset in the proof
of concept phase, but the ultimate
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objective is to combine it with other
data to create ‘data lakes’ that can
be dissected and utilised. While
many organisations and entities are
collecting this data at pace, they
are yet to mine that data effectively,
examining it to generate new
information and maximise its true
value.
As more IoT projects are deployed
and mature, vast volumes of data
points, potentially in the billions, will
be added to existing repositories.
Data is amassing at a significant rate
and will be valuable and useful to
organisations and citizens. Some data
may be designed to be collected and
actively shared with third parties, to
aid decision-making for communities.
An example of this is in smart
city infrastructure, where various
interested parties will want to access
particular data for planning, building,
or to improve service offerings.
On the other hand, there could be
conflicts in sharing data widely as IoT
rolls out. For example, there may be
an increasing number of data points
measuring climate and pollution, but
that could reveal data on a city’s
rising CO2 levels which results in
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the city being held up to scrutiny and
fined. Measuring air quality levels
has now become a top priority as the
linkage between exposure to pollution
and susceptibility to the effects of
the new ‘mega-viruses’ has been
established. The balance of data
insight versus the potential societal
and commercial impacts could
become a complex issue to manage.
But first, the data has to be mined
and structured in a way that it can be
used, so there must be a system in
place around who has permission to
use that data. Is the data available
for free or on a commercial basis?
Or is the data confidential and
strictly for internal use only? Recent
developments with the opening up of
track and trace data during the Covid19 epidemic has overridden GDPR
concerns – will this become normal
practice to ensure health for our city
populations?
There is a lot of education going
on in the public sector about how
to use data, hiring data scientists
versus using third party resources,
how to assemble the tools to make
that data mining effective – getting
the right expertise on board is crucial.
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into existing data platforms? By Nick Sacke
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transport (airports, roads, electric
vehicles, parking, buses), towns
and cities (housing, urban planning,
leisure, waste and energy), education,
health (hospitals, medicine
performance) and others.
This is where middleware is
required that can effectively segment
the data network and prioritise
appropriate traffic, enabling data to
be routed correctly and efficiently to
the right repositories and analytics
engines. The more data that is
amassed, the more the challenge
will increase. A comprehensive data
strategy is required that not only
encompasses the variety of sources
of data but also the routes and
collection methods whereby the data
is brought in.

Addressing cultural concerns
Asking the right questions and defining
the queries for the datasets is also
important. There is little value in
collecting increasing quantities of data
if you don’t ask the right questions
to gain the most insight from it.
Benefits of utilising an IoT platform
to process data include powerful
analytics and visualisations that
deliver trend analysis and even return
on investment (ROI). These tools and
visualisations can be customised and
personalised to individual departments
and stakeholders.

Securing data flows
When it comes to implementing
a network infrastructure for IoT,
security is a priority. For many IoT
deployments, a combination of public
and private data sources will need
to be used, but how will the data
flows be securely managed? Some
of the data will be related to mission
critical infrastructure and operations
(such as traffic flows, energy and
water infrastructure). Public domain
or ‘open’ data published by central
government, local authorities and
public bodies includes environment
(weather, flooding, air quality),
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Culture continues to be a significant
barrier to adoption when it comes to
IoT deployments. The idea of 24/7
monitoring or corporations accessing
our personal data makes people
nervous. This is primarily due to the
unknown facts about what happens
to that data and the question of who
ultimately owns it? Without insight
into this, and how data can be used
in a positive way, the automatic
response to data being recorded
and used is an initial degree of
scepticism.
The good news is that IoT data
is collected and delivered in an
anonymised, secure format. This
data is decrypted, collated, analysed
and integrated with other datasets
as part of a tracked process. The
data composite is used primarily to
provide an overall picture and to track
trends and changes, as compared
to personal data collected by an
eCommerce site. Privacy by design
is an inbuilt feature of an IoT system
solution, mitigating privacy concerns.
As IoT continues to become a part
of our everyday lives, we will likely see
an evolution in this setup, perhaps
even at a granular level where
permission is granted for particular
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data to be used for specific purposes.
Education is therefore crucial to
overcoming cultural concerns, to
communicate the benefits of IoT
data use. For example, within smart
buildings, how IoT can have a positive
impact on elements such as energy
usage, not just in terms of lowering
bills but in turn reducing the impact
on the environment and many more
subsequent benefits.
There is currently a lack of
legislative framework around how
data should be shared and it is
something the industry has been
crying out for. In the meantime,
GDPR is the only universal
mechanism around data sharing
and data processing, but it requires
augmentation and localisation. We’re
now in the early adopter phase of
data sharing, where organisations are
looking to mirror best practice and
consultancy, replicating what others
are doing in terms of data mining and
management in order to identify the
best strategies, but are also trying
new methods and innovations to see
what the effects are.
The evolution around the use of
IoT data is one that is continuing
to develop at pace, but can also be
challenging for those organisations
that are amassing growing volumes
of data from initiatives and projects.
Combining IoT data with other
sources, mining and making it
available in ever more flexible
and tailored ways to a variety of
stakeholders is a complex task,
requiring expertise and teamwork.
Organisations who wish to make
effective use of the new data utility
should look to create an ecosystem
of complementary experts and
providers, capable of guiding the data
collection, mining and distribution
through the complexities, addressing
all the necessary hurdles including
infrastructure, security and cultural
barriers.
The potential prize contained in the
use of data is great – better, safer,
more efficient living for all.
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Antenna
integration
What are the differences between SMD antennas with flexible, PFC antennas and how do
you integrate them into a design? Geoff Schulteis considers some options

Device and antenna position
As devices shrink and space for the
components becomes more limited,
the board layout requires more care.
SMD antennas offer the advantage
of fitting into small spaces on the PCB.
Flexible antennas are used differently.
They are extremely slim, typically just
0.15mm thick, which means they can
be used in slim, lightweight devices, or
they can be folded and tucked into the
housing of the device.

So why does the SMD require a
ground plane? Other forms of dipole
antennas use two radiators which
work together, where the length
of each radiator is related to the
wavelength of the frequency. SMD
antennas have only one radiator, so in
their case, the host PCB, which is also
a conductive surface, becomes the
second radiator through reciprocity.
This means that the ground plane
length is important. It must relate to
the lowest wavelength, but if it is too
short the antenna will lose efficiency.
SMD antennas are designed to
be used in different positions on the
PCB, and each has its own individual
ground plane requirements. For
example, some are designed to be
placed on an edge of a PCB, and
some are designed for a corner. A PCB
designer should choose the antenna
that suits the design best, and also
allow for the ground plane, which will
be specified in the manufacturer’s
datasheet.

Figure 1: Low profile
SMD and FPC
antennas

FPCs do not require a ground plane
to radiate, which means they allow the
designer more freedom to arrange the
components in the circuit within the
design.

Connection to other components

Figure 2: This
particular SMD
antenna is used in
the centre of the
longest edge of the
PCB and the ground
plane, or clear out
area, is the same
size as the antenna

Both SMD and FPC antennas need to
be designed-in with care. The FPC is
different to the chip antenna in that
the coax cable actually becomes an
active part of the antenna when it is
working. This means that the routing
of the cable is very sensitive, and
there is a risk that the antenna could
pick up noise from other components
close by. We advise routing the cable
with care, to avoid interference from
any other component.
A DC blocking capacitor should be
placed in line to protect the RF front
end.
The same integration rules apply
for SMD and FPC antennas. All
transmission lines should be designed
to have a characteristic impedance

Clearance area
6mm

4mm

E

mbedded antennas, also known
as chip antennas, or SMD (surface
mount design) antennas, are used
in on-board devices, small trackers,
remote monitoring, Femto/PICO base
stations, point of sale terminals, and
smart meters. They are popular due to
their compact size, which makes them
suitable for small devices. However,
as connected devices become smaller
and continue to shrink, designers
need to squeeze their chosen antenna
solution into even smaller PCBs.
SMD antennas may be the obvious
choice for a small PCB, but there is
an alternative. Flexible printed circuit
(FPC) antennas can be a better fit in
certain designs. FPC antennas are
widely used in applications where
there is insufficient space for a SMD
antenna.

Ground plane
With an SMD antenna, the design
needs to allow for a ground plane, but
FPCs do not require one.
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Figure 3: Pi
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of 50Ω. At Antenova, we recommend
that the transmission lines should be
kept as short as possible, and that
any other parts of the RF system like
transceivers, power amplifiers, etc.,
should also be designed to have an
impedance of 50 Ω.
The thickness of the PCB and the
dielectric constant of its material is
important. When the material for the
PCB has been chosen, a coplanar
transmission line can easily be
designed using one of commercial
software packages for transmission
line design. These calculate the
appropriate transmission line width
and the correct gaps to ground to
allow on either side of the feed for
the thickness of the PCB, copper and
substrate.
FPC antennas are supplied with
I-PEX MHF (U.FL) type connectors
to connect them to the host PCB or
wireless module, which often has
the mating I-PEX MHF connector to
join directly, with the cable in varying
lengths. This gives the designer further
options for positioning the antenna
within the device.

Trace lines (or transmission lines)
carry the RF signals to and from the
antenna and the characteristics of
these lines typically yield low levels of
resistance when designed properly.
The power transfer and return loss of
an antenna can be as high as 50% in
a poorly matched design.
Trace lines operate at 50Ω, so
RF traces and other elements of the
RF system - such as transceivers or
power amplifiers – must therefore
match this impedance.
I would suggest the use of
grounded coplanar waveguides
(GCPW) for embedded antennas, as
the antenna can be mounted on the
component side of a PCB and achieve
better performance levels. They
also remove the need for backside
manufacturing processes for the PCB.
The quality of the impedance
match is measured as the VSWR
(Voltage Standing Wave Ratio) or
Return Loss. This is one of the
most critical parameters in antenna
integration, as a well-matched
circuit can provide good levels of
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Figure 4: A slim
design with the FPC
integrated inside
and cable route.

Cable route

Matching
An SMD antenna requires matching
to the other RF components in the
design to optimise its performance for
the bands of interest in situ. Antenna
matching is the process of aligning the
impedance of the antenna chip with
the other RF circuitry in the design,
and it increases the performance
of the antenna by optimising the
impedance for the bands of interest.

Author details:
Geoff Schulteis is
Senior Antenna
Applications
Specialist with
Antenova

FPC

I-PEX connection

6mm

Wi-Fi module
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performance, even when its efficiency
is inhibited.
Using Pi matching circuits between
the antenna terminal and the 50 Ω
input ports to optimise the power
transfer in the bands of interest, is
recommended.
If the device is likely to be
used in the hand or close to the
human body as in the case of
trackers and wearables devices, the
antenna should be matched and
tuned according to the operational
environment.
With the FPC antenna, very little
tuning or matching is required.
The production process may
affect your choice of antenna. Chip
antennas are compatible with the pick
and place machines, while flexible
antennas are fixed in place by a
peel-back adhesive strip on one side.
FPCs are a good solution for smaller
production runs and often require
hand assembly.

Summary
In the end the final choice of antenna
will depend on the shape of the
device, the space available on the
PCB, and the eventual manufacturing
process.
Chip antennas function very
well in small devices provided
there is enough space for them to
perform correctly and they are very
popular. They require space for a
ground plane, as specified by the
manufacturer, and need to be placed
away from components that create
“noise”.
If the space on the PCB is limited
the FPC may be the way forward. The
FPC option is also good for devices
with a longer chassis.
FPCs, being larger, will probably
not be your first choice for smaller
devices, but they can work well for
projects that suit them. Folding
the antenna and inserting it inside
the casing of the design helps to
keep it away from other, potentially
interfering, components.
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Businesses need to future-proof their workforce and embrace new
approaches when it comes to skills development. By Neil Tyler

“Y

ou can’t hire your way
out of a skills shortage.
Your team can’t Google
their way to proficiency.
If you held in-person training before
every project, you’d never deliver
anything,” said Aaron Skonnard, the
co-founder and CEO of Pluralsight, an
enterprise technology skills platform
that provides online learning tools to
help individuals and companies better
understand what skills they lack and
how to acquire new ones.
It’s well documented that there
is a massive global technology
skills shortage across a variety of
industries, so having access to
skilled workers is a critical factor that
sets successful companies apart
from failing ones.
The skills gap is likely to get worse
with advances in artificial intelligence

22

(AI), robotics and other emerging
technologies, while the very nature of
jobs is also changing.
Successful companies are so
because they re-skill their workforce
and, according to the World
Economic Forum, this enables them
to, “harness new and emerging
technologies to reach higher levels of
efficiency of production and expand
into new markets.”
With advances in technology
there is strong demand for technical
skills like programming and app
development, but also for creative
thinking, problem-solving and
negotiating skills.
As new roles emerge, skills
requirements will change and the size
of the existing pool of skilled workers
isn’t going to be big enough to meet
demand.

“It’s critical that you understand
your strengths and weaknesses
at both a personal and company
level. How large is your skills gap
and how are you going to close it?
Those are fundamental questions,”
explains Sean Farrington, SVP EMEA,
Pluralsight.
Traditionally gaps have been
addressed by hiring the necessary
talent but for many companies this
is a short-term solution and as
technology advances new skills will
be required in what is a never ending
cycle.
While companies can look to
develop their own courseware for
reskilling and up-skilling employees,
Pluralsight is one of a number of
online learning platforms that helps
businesses stay ahead of digital
disruption, offering a mixture of online
courses in areas including software
development, data science, machine
learning and AI.
“Pluralsight provides the content,
tools and analytics to enable
companies and employees to remain
current and upgrade their skills in
new areas. The methods traditionally
used to build technology skills are
no longer sustainable as they are
failing to keep up with the speed of
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FUTURE-PROOFING
YOUR WORKFORCE

Assessing the skills gap

SECTOR FOCUS

technological change,” Farrington
suggests.
“Pluralsight is about developing
technology skills whether that’s
helping organisations to remain
current with technology, or upgrading
skills by retraining or cross-skilling
people, so that they can work in new
areas.
“Everything we do is about
ensuring people and organisations
have the relevant technology skills.”
As new technologies appear so
the pressure on the skills gap will
intensify.
“Traditional forms of teaching are
no longer working. People want to
have the ability to learn new skills
but they want to be taught in a more
effective and efficient manner.
“The changes we’re seeing in
learning modalities has influenced
both Pluralsight and the companies
we work with,” says Farrington.
Content remains king but
Pluralsight, which offers over 7000
different online courses, tends
to focus on developing practical
skills rather than simply theoretical
knowledge.
“In order to do that we have
developed an Index that assesses
individual skill levels by using AI
and machine learning techniques to
better understand skills levels with
particular technologies. The platform
is able to identify gaps and then
provide a fast path for the individual
or company to move forwards. It
is able to personalise the learning
experience depending on what level is
required and what someone’s working
experience has been.
“At a company level we are
able to aggregate these insights
through skills profiling, developing an
inventory of skills across a business
so as to better understand hotspots
and gaps.”
At a time when companies are
reinventing themselves their priorities
will be changing.
“By identifying priorities we can
look inside the organisation and

www.newelectronics.co.uk

conduct a skills inventory. Is it
possible to up-skill existing workers,
do workers need to be re-skilled
and if that’s not possible will it be
simply quicker, and more effective, to
acquire the necessary skills?
“When it comes to established
brands it’s not always best to bring
people in from outside, there is
real value in taking your current
employees with you, where you can.
There’s a collective intelligence, or
an institutional understanding, that
simply can’t be brought in.
“Companies are getting better
at re-skilling, but there’s still a very
big technology skills gap out there,”
warns Farrington.

Managing talent

“It’s critical that
you understand
your strengths
and weaknesses
at both a
personal and
company level.”
Sean Farrington
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The Covid pandemic has forced
companies to think more carefully
about where they get their talent,
according to Farrington.
“Certainly, many more are now
looking inside their businesses rather
than recruiting from outside.”
Pluralsight had been growing
rapidly prior to the pandemic as more
organisations looked to leverage its
platform and capabilities.
With thousands of courses
Pluralsight identifies which
technologies and skills are being
searched for by companies and
individuals, and with that data
develops and extends its programme.
“We use data that identifies the
most searched for skills and then
tailor our courses to meet that need.
It’s our insight into what’s hot.”
Content is provided by academics,
industry experts and companies,
such as Google and Microsoft, and
Pluralsight, which uses a franchise
model, rewards contributors with
royalties determined by how often
their content is accessed.
“We provide curriculum guidance
so that contributors can fine tune
their content and ensure that we’re
delivering skills from a practical
perspective.
“We use video, interactive

SKILLS DEVELOPMENT

sessions and assessments, so there
is considerable flexibility in terms of
delivery. Our focus is on giving users
the best experience and, as a result,
the platform is constantly changing.
“For companies using our
platform it’s important that they
are able to understand rates of
progression and speed of re-skilling.
New roles require a mix of skills
and different levels of proficiency
so we understand the importance
of personalising the learning
experience.”
When it comes to re-skilling
companies are certainly adapting.
“There’s more openness and
Covid has highlighted how essential
digital transformation will be if
businesses are to survive and
prosper.
“Companies will succeed if
they embrace new technology, but
that will require them having the
employees with the right skills.”
However, while most companies
agree that up-skilling their
workforce is critical many don’t
have the right skill development
tools or programmes in place to
succeed, that’s why Pluralsight’s
assessments, learning paths
and courses to improve skills are
becoming more popular.
“Back in April during the first wave
of the Covid-19 pandemic we made
access to our courses free and we
saw over 1m new people sign up in
order to gain new technology skills.
“That increase in engagement
was very encouraging and there was
a lot of interest in technology such
as Cloud IT, mobile devices and AI,
IT certifications and Javascript,” adds
Farrington.
“It’s never been more
important than having the right
skills. It’s an imperative for both
individuals and companies, so we’re
aiming to give them easy access
to the practical skills they will need
whether that’s data science and
cloud computing or AI and machine
learning.”
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LIQUID
COOLING
Tom Gregory looks at thermal
management in the next generation
of data centre electronics
be figuring out how best to keep
their designs cool – regardless
of whether they are designing at
the component, server, rack or
data centre level. This has led to
a major investment in new cooling
techniques, along with computational
fluid dynamics (CFD) technologies
to understand where those new
techniques will be best applied.

AI and the data centre
Perhaps the biggest challenge in
data centre cooling has been the
introduction of machine learning,
and the use of data centres for
massive AI data processing. These
systems are very high powered and
typically running at high utilization.
This has led many to adopt thermal
simulation to ensure new systems
can be cooled effectively before the
equipment is installed.
Last year, the 6SigmaET team
at Future Facilities held a panel
discussion with experts from across
the IT electronics and data centre

component space. This panel
identified AI as a key factor driving
change at the IT component level,
with data centres being forced
to adopt increasingly powerful
servers and ever more complex
cooling systems, such as liquid and
immersion-cooled servers.
As Dr Bahgat Sammakia, from
the University of Binghampton, put
it during the event, “AI is going to
change things all the way from chip
level to software. It will cause a
tremendous rise in the amount of
data being processed and will drive
tremendous storage demand.”
Already, the hardware being
used to enable the rise of machine
learning has evolved dramatically.
Many electronics manufacturers have
produced AI accelerator applicationspecific integrated circuits (ASIC),
with Nvidia’s DGX and Google’s
Tensor Processing Unit (TPU) being
two key examples.
But while positioned as gamechanging developments for the
AI processing space, this new
hardware also brings serious
thermal complications to data centre
electronics design.
Unlike Google’s previous tensor
processing units, the TPUv3 is the
first to bring liquid cooling to the
chip – with coolant being delivered
to a cold plate sitting atop each
TPUv3 ASIC chip and two pipes
attached to circulate
excess heat away from
the components.
This inclusion of liquid
cooling at an individual chip level
changes the game when it comes
to thermal design. Now, rather than
relying on fans or server-level liquid
cooling, engineers must consider
how these components cooled with
cold plates fit within their wider
design ecosystem.
Although liquid cooling was used
to cool super computers in the
1970s and 1980, it has not been
very commonly used in modern data
centres until recently. However, due
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I

t may sound obvious to say, but in
the era of big data, data centres
are big business.
Over the next four years, the total
value of the data centre industry
is set to more than double in size,
growing from a $1.2-billion industry
to a $3.2-billion industry by 2024.
At the same time, the total number
of data centres is also growing, with
Synergy Research estimating that the
number of hyperscale data centres
has already risen from 100 in 2017,
to over 300 in 2018, and then to
nearly 500 as of late 2019.
But while this mammoth industry
is clearly growing in size, it’s also
growing in complexity. As both
consumer and business expectations
evolve, ever more data must be
stored, managed and processed
faster than ever before.
Growing demands for cloud
computing, homeworking and
live-streaming have added to this
pressure, along with new innovations
such as 5G, blockchain and machine
learning. In addition, there is also a
growing pressure for sustainability
and efficiency, with data centres now
eating up more than 2 per cent of
the world’s electricity and emitting
roughly as much CO2 as the airline
industry.
Every one of these considerations
has a knock-on effect for data centre
designs, impacting everything from
the layout of the largest data centres
right down to the tiniest electronic
components sitting inside.
As data centres become more
powerful, and their applications more
varied, optimum power, temperature
and performance have become more
important but also even more difficult
to attain. The challenge for design
engineers is to place, what are now,
extremely powerful components
into compact chassis without
compromising reliability, usability or
longevity.
With more power, however, comes
more heat. Given this fact, the key
focus for engineers in future will

SYSTEMS DESIGN

to changing technology requirement
it is now finding its way into the data
centre – and thermal engineers need
to adapt quickly to this new reality.

A sledgehammer to crack a nut?
While liquid cooling systems are
proving extremely effective in the
new age of AI hardware, they should
not necessarily be used as the go-to
solution for thermal management for
all servers.
Effective cooling is vital within
data centre electronics, but so too is
optimising efficiency – both in terms
of energy and capital investment.
While liquid cooling may be extremely
effective, it’s vital that designers
minimise thermal issues across their
entire designs; not relying on the
sledgehammer approach of installing
a liquid cooling system just because
the option is available.
For some of the most powerful
chips, such as the Google TPUv3, it
may be that liquid cooling is the only
viable solution. However, with careful
design, air cooling can still be used
for even high powered servers.
Liquid cooling may help to
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rapidly dissipate heat build-up, but
the added complexity that comes
with these systems adds far more
potential points of failure. You still
have all the traditional risks, but you
now add in a dozen or so additional
failure points in the form of hoses,
barbs, radiators, waterblocks and
pumps. All of this adds complexity,
cost and, most importantly, risk. In
an industry where failure isn’t an
option, this risk must be a serious
consideration when planning thermal
designs.
Instead of over-relying on liquid
cooling, it’s the businesses that
maximise their use of space and
build thermal considerations into
the fabric of their component, server
and rack designs that will be most
effective at minimising energy waste
and limiting unnecessary component
costs.
Heat sink design, fan selection
and component layouts are all still
huge factors in thermal design. As
is knowing when to use a liquid
cooling system and when a fan, or
even a heatsink, will do the job.
So, given the complexity of modern
data centre electronics, how do you
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THERMAL MANAGEMENT

know what the right approach is and
when is best to use each of these
different solutions? That’s where
thermal simulation is proving so vital,
allowing engineers to switch out
different hybrid cooling combinations
in a risk-free environment in order to
work out what’s best.

The case for CFD
Author details:
Tom Gregory is
Product Manager,
6SigmaET

Below: Next
generation data
centres are driving
demand for new
cooling techniques
such as liquid
cooling

The benefits of analysing thermal
performance using computational
fluid dynamic (CFD) models at
the board and server level are
well understood. This practice,
established for decades, has
proven to be more cost effective to
run multiple thermal simulations
instead of creating multiple physical
prototypes. Thermal simulation
allows engineers to evaluate
solutions that improve power density,
bolster performance and reliability
and allow server inlet temperatures
to increase. These increased inlet
temperatures further improve
efficiency, as the hotter the inlet air a
device can handle, the less moneys
must be spent on cooling.
At the same time, thermal
simulation should not just be done
in isolation and should consider how
the server will be mounted in a rack
and how it works with data centre
cooling system.
Thermal simulation software such
as 6SigmaET are adding functionality
to make it easier for engineers to
verify their liquid cooling designs
including adding 1D flow network
modelling, intelligent modelling
objects and fast solving of liquid
cooling loops.
When preparing for the
increasingly complex future of data
centre electronics design, thermal
management has a major role to
play. Whether that’s for detailed
components, simplified servers,
racks or data centre layouts, thermal
simulation will lie at the heart of
the next generation of data centre
design.
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Secure embedded software
People, processes and technology are key when it comes to secure
embedded software development, as Steve Hanna explains
information. The only way to mitigate
these risks is to ensure smart
devices are properly secured and are
reliable and safe to use. If embedded
systems are not secured, they can
easily become infected and used as a
botnet for malicious purposes.

Learning from the past
Identifying what can go wrong in
each use case of a device is key to
understanding what is needed to
increase security to prevent the attacks
from happening in the first place.
With the use of technology growing
at a rapid rate and with security
developers struggling to keep up
with the levels of protection needed,
there have been multiple successful
attacks over the years which we have
learnt key lessons from.
For example, the Stuxnet virus in
2010 was a serious attack on critical

infrastructure which compromised
computer software in the
Programmable Logic Controllers in the
Iranian nuclear programme. Similarly,
5 years later in 2015 hackers gained
access to the firmware within the
Ukrainian power grid which resulted
in a temporary loss of power to
225,000 individuals. In both cases,
the security of the systems involved
were adequate at the time of design,
however when attacked the systems
were compromised as they no longer
matched the sophistication of these
cyber-attacks.
With significant consequences
possible, it is vital to understand
what is necessary to prevent these
attacks from happening today and in
years to come. With attacks becoming
more sophisticated and more devices
providing more opportunities for
hackers, embedded systems must
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n the last decade billions of
connected devices have been
created and adopted presenting
an endless number of security
challenges each day. With Internet of
Things (IoT) devices being integrated
into homes, businesses, healthcare,
factories and wearable technologies,
there are a growing number of risks to
our connected modern economy. With
billions of new connected devices
expected to enter the market in the
next decade, the number of security
risks is growing at an exponential rate
and we need to address them
The landscape has changed for
embedded system developers who
have to manage an increasing number
and variety of embedded systems
in the form of IoT devices that are
connected to the network, internet
or cloud. With IoT devices being
used in many different environments
for different purposes, there are a
host of use cases for embedded
systems which provide a wealth of
attractive opportunities for hackers.
The opportunities are also present in
vast quantities as IoT manufacturers
are producing IoT devices at a
rapid rate as they race to provide
the best products to the market at
competitive prices. This means that
the consideration of security in the
design often takes a back seat,
creating an environment of growing,
large quantities of connected devices
with poor security levels.
As a result, a whole new class of
attacks are now possible on smart
home equipment such as home
security systems and baby monitors
which, while seemingly mundane, are
a target for hackers.
These types of devices present a
vast array of risks to an opportunist
who knows how and wants to
gain access to private data on the
network. Smart connected fridges
that automatically order the food
vacant in a fridge, as well as home
security cameras, have previously
been a target for attackers to spy on
victims or gain access to financial

EMBEDDED DESIGN

SOFTWARE DEVELOPMENT

In addition, one solution cannot
be relied on during an embedded
system’s lifecycle. System updates will
be needed throughout the life of the
device and a process must be followed
to ensure remote management of the
integrity of the device.

attestation capabilities when used
alongside the CTRM (core root-oftrust for measurement) or DICE.
This enables both local and remote
attestation to detect failed updates,
for full transparency over device
performance and integrity.
Based on a careful analysis of the
present and future needs and risk
levels of the device when deployed in
the field, the right technology can be
selected to provide secure software
and firmware updates.
Before installing software updates,
the origin and integrity of the software
must be verified by the recipient.
A properly secured update signing
system is key to achieve this but
is often overlooked providing an
opportunity for attackers to distribute
malicious code by exploiting the
defects in the signing process.
To avoid this, a secure update
signing system should use separate
keys and certificates for signing
production code and development
code. It is also best practice to use
reliable and trustworthy cryptographic
algorithms and tools throughout the
whole process.
During this process of investing
in the right technologies, it is also
critical to invest in security training of
people so the best practices can be
consistently implemented.
The trustworthiness of the tools and
libraries used throughout each step
of embedded system development
must also be considered to avoid
compromising on the integrity of the
system throughout this journey. Finally,
a careful process of risk identification
and incident response is key to quickly
identifying and responding to new
risks, thus mitigating their impact as
much as possible.
Overall, by establishing a
process of securing embedded
system development and reacting
to vulnerabilities when needed,
developers can ensure that we
protect our customers and employers
from threats that may emerge now
and in the future.

An adaptive process

ware development
stay up to date to be the most secure.
In order to reduce these
vulnerabilities, embedded systems
need to have secure updates
integrated into the lifecycle of the
software to protect the integrity of the
device now and into the future.

Overcoming challenges
Embedded software developers
play a critical role in mitigating the
many risks possible in IoT devices
by managing and protecting the
integrity of its embedded systems and
components.
In order to properly secure
embedded systems, those systems
must be designed with consideration
of the needs of the device and the
potential risks in mind. The level of
risk must be identified first because
the greater the level of risk, the greater
level of security is needed. With every
device being unique, there is not one
solution that can be applied to address
the many types of attacks that are
possible with IoT embedded systems.
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To secure software and firmware
during the embedded system
development process, there are
a series of practices that Trusted
Computing Group (TCG) recommends
for a variety of unique devices.
Firstly, security must be built into
all steps of the development process
so that all potential weak points are
considered. From there, a thorough
threat analysis is recommended to
identify which countermeasures will
be needed during the design and
maintenance of their embedded
system. With new and emerging
threats constantly appearing, a
consistent approach to applying best
practices for security and improving
them over time will ensure the
integrity of the device is maintained
through its lifetime.
Using the latest technology and
solutions, such as the TCG Trusted
Platform Module (TPM), enables
embedded system managers to
identify the integrity of device software
remotely with 100 commands in each
TPM available to take appropriate
action when needed. The TPM can
safeguard cryptographic keys and
decrypt payloads to symmetrically
encrypt the transportation of data
between the distribution server
and the device. This is essential to
performing secure firmware updates
to maximise device integrity and
ensure that a high level of security is
provided.
Even when devices are
compromised, they must still be
capable of being updated to ensure
the weakest link in the device at
risk of exploitation can be detected
and properly protected. The TPM
also supports measurement and
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ADDRESSING
BIODIVERSITY
PROTECTION
Is our obsession with carbon emissions distracting attention from the
equally important issues that are related to biodiversity? By Ross Sabolcik

P

revious waves of global
economic growth have been
driven by industrial and
agricultural practices many of which,
with hindsight, have been detrimental
to the health and sustainability of life
on our planet.
In its Fifth Assessment Report,
the UN’s Intergovernmental Panel on
Climate Change, concluded that it is
more than 95% probable that the rise
in the earth’s temperature over the
last 50 years, (Figure 1) has been
caused by human activities.
Fortunately, our society is
becoming increasingly aware of the
impact of our activities and more
and more government policies are
concerned with the protection of
endangered species, reduction of
carbon emissions, sustainability and
pollution of all types. Businesses too
are increasingly aware of their impact
on the environment, responding
with an increased focus on carbon
emissions, which have become
relatively easy to measure.
There is a growing concern,
however, that the obsession with
carbon emissions has distracted
attention from the equally important
issues related to biodiversity,
the variety of the planet’s natural
ecosystems and species. Biodiversity
protection and climate change
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are inextricably linked, and the
management and protection of
biodiversity is necessary to mitigate
the negative impacts of climate
change and help humans adapt to it.
Biodiversity is, however, being lost at
an unprecedented rate, with a recent
World Wildlife Fund (WWF) report
estimating a 60 percent fall in the
populations of mammals, birds, fish,
reptiles and amphibians in just over
40 years.
Although business is becoming
more aware of this growing issue,
a recent survey of the top Fortune
100 companies found that very
few companies could quantify the
biodiversity commitments they
were making. This lack of SMART
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Figure 1: Global
Temperature rise vs
Solar Activity
(Source: https://
climate.nasa.gov/
causes/)
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objectives is more a reflection of the
difficulties in measuring the impact
of activities on biodiversity than
an indication of a lack of intent on
behalf of industry.

The IoT brings hope
There are good reasons for
optimism as we enter the Industry
4.0 era. High profile use cases,
such as robotics and autonomous
automobiles, may gain the most
media coverage but there are a
growing number of examples where
sensor technologies, networks,
software and IT companies are
coming together to address the
problems involved in monitoring and
quantifying the impact of business
on biodiversity.
IoT sensors are becoming smaller
and cheaper and creative power
management techniques enable
many to operate for extended periods
of time on battery power or harvested
energy.
In parallel Low-Power Long Range,
(LPWA), communications protocols
and the falling costs of satellite
communications are enabling
these sensors to communicate
economically over longer distances.
This ability to cheaply deploy
IoT networks is creating new
opportunities for the monitoring and
protection of endangered species
and their environment. Remote
sensor networks are being deployed
in many of the world’s designated
protected areas, such as Africa’s
national parks, to monitor animal
movements and distress levels,
alerting rangers to poaching activity.
The shrinking size and costs
of IoT sensors are also behind
a growing range of applications
which aim to reduce the impact of
agriculture on the environment. It
is now economically feasible, for
example, for farmers to blanket
entire fields with sensors to measure
soil temperature and moisture,
enabling more effective use of
groundwater.
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Beekeeping Case Study
When discussing the threat
to our planet’s biodiversity it is impossible
not to highlight the importance of the honeybee.
One in every three bites of food eaten globally
depend on this and other pollinators and the
economic impact of their work, in terms of food
sales, can be measured in billions of dollars. The
numbers of these important pollinator however
are on the decline, particularly in the United
States and Europe, where various studies
report an average 33 percent annual
population loss. Of equal concern is that,
although experts attribute the loss to a
variety of factors, including pesticides,
habitat loss, and disease, there is no single, easily addressable cause.
Three years ago, Broodminder, a US start-up was founded by Rich Morris,
electronics engineer and keen beekeeper, with the goal of using IoT technology to
monitor the health of this key species. Temperature and humidity are key indicators of hive health
and Broodminder have created a portfolio of low-cost temperature and humidity sensing systems,
based on smart Blue-tooth low-power devices, manufactured by Silicon Labs. The company’s first
product was a combined temperature and humidity sensor, based on Silicon Labs BLE113 device
and this was followed by a hive scale and then a low-cost temperature sensor, based on the
Blue Gecko BGM11S SiP Bluetooth module. These devices enable beekeepers to remotely monitor
the health of their hives without the need to open them, potentially exposing the bees to adverse
conditions and interrupting the honey production process.
Broodminder have also launched a dedicated communications hub, based on the Silicon Labs
Bluegiga BLE121 module, enabling beekeepers to share their hive data in the public domain. The
creation of this dataset, generated in true citizen-science fashion, will enable the future application
of AI technology to shed light on the factors affecting bee populations and, potentially, help to
improve hive outcomes.

Figure 2: WWF’s
Living Planet Index
(Source: WWF: Living
Planet Report 2018)
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Although our industrial history may
suggest a negative correlation
between economic growth and the
health of the planet’s biodiversity,
the explosive growth of the IoT brings
hope for the sustainability of future
industrial practices. A growing trend
is emerging for business and industry
to collaborate with governments,
non-profit organisations and research
establishments to create innovative
applications designed to monitor
and protect the environment. The
economic feasibility of these solutions
is being driven by the falling costs
and reduced power consumption of
IoT sensors along with advances in
networking technologies.
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In California, IBM is working with a
range of local partners to implement
a system to monitor groundwater
usage in the Sacramento-San
Joaquin River Delta, a major
contributor to the state’s water
system. The delta provides habitat
for dozens of legally protected fish,
plant and animal species but, with
75% of the land area also being
used for agriculture, this key aquifer
is under threat. The partnership
is installing remote IoT sensors
to measure groundwater usage in
real time and transmit the data
via satellite to the IBM blockchain
platform, hosted in the IBM Cloud.
The blockchain platform is then used
to manage an innovative system
enabling local stakeholders and
regulators to manage and trade
water access rights.
At sea, Vessel Management
Systems, (VMS), based on a
combination of ship-based sensors,
GPS receivers and satellite
communications, are helping
governments monitor and reduce
Illegal, Unreported and Unregulated,
(IUU), fishing activities. Indonesia
recently reported a 90% drop in
illegal fishing vessels over the last 5
years, with an associated increase
in fish stocks. The government’s
proprietary VMS was used to enforce
a 2014 ban on illegal fishing and
the system enabled the exclusion of
around 10,000 foreign vessels from
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