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Welcome to this latest edition of Focus magazine, dedicated to the 
aerospace and defence markets, which have long been at the 
forefront of technological advance and innovation. Industry players 
in these sectors are pushing technology to its limits, enabling 
breakthroughs that proliferate into other industries, and follow a 
similar pattern to developments such as the Internet, GPS and 
computing in previous decades.   

In this edition, we investigate the new challenges and opportunities 
faced by engineers in aerospace and defence applications, looking at 
what is common across the sector and what is unique to each  
sub-segment.

Whilst Covid-19 has created one of the biggest challenges in recent 
times for the manufacturing industry, aerospace has undeniably been 
one of the most affected. Yet even before the arrival of Covid-19, the 
industry was facing significant change, with key innovations such as 
urban air mobility and electric propulsion aircraft shaping the future of 
commercial aerospace. Our first article investigates advances in 
avionics, a market at the heart of the aerospace industry and a key 
enabler of the innovations that are likely to follow from the current 
restructuring of the industry.

Demand for defence equipment is on the rise as governments across 
the globe focus on national security modernisation. The uncertainty 
and sustained complexity of the international security environment 
worldwide is likely to boost global defence spending over the next five 
years, with an estimated CAGR of 3% to US$2.1 trillion by 2023. In our 
article how a multipolar world is boosting defence innovation, we 
examine today’s rapidly changing national security landscape and the 
wide variety of innovation opportunities that could emerge. Addressing 
these opportunities will involve solving both traditional and emerging 
defence engineering challenges.

Space 2.0 is predicted to yield significant returns, in both scientific and 
engineering advances — each of which hold tangible benefits for all of 
us — but will increasingly be about direct and indirect economic 
benefits from space. Our third article, the space race takes off, looks at 
our involvement in the world beyond this planet’s surface. As the 
twenties take off, this has never been stronger, and the opportunity to 
benefit from enabling that involvement has never been greater.

From an engineering perspective, these industries represent some of 
the most challenging and competitive industries out there, with 
reliability, cost and technological sophistication as the key drivers and 
challenges for both manufacturers and engineers.

Rudy Van Parijs
President, Avnet Abacus
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Advances  
in avionics

The global pandemic of 2020 has 
upended expectations about growth in 
the aerospace industry and therefore 
demand for the avionics equipment 
that enables it. 

What was, according to a report from 
consultants Deloitte, already a down 
year for commercial aircraft deliveries in 
2019, has been exacerbated by general 
uncertainty about travel caused by the 
2020 pandemic. It is not clear whether 
old travel patterns will resume once the 
crisis is over, or whether our habits and 
expectations will have been so 
completely remade that it demands a 
rethink of the whole aerospace sector.

What does seem likely, though, is that 
the current uncertainty will accelerate 
the pace of change and create mid-term 
opportunities to innovate in support of 
a renewed aerospace industry. 
Electronics engineers will be at the heart 
of such innovation, building the avionics 
systems that will enable the reconfigured 
industry to survive and thrive.

Mid-term opportunities

Electric vehicles are just reaching the point at which they are 
regarded as a credible alternative to petrol or diesel cars. While this 
evolution has been underway, some aerospace propulsion 
companies, including Rolls-Royce, have been developing electric 
powertrains for aircraft, to reduce the carbon footprint, noise and 
cost of air travel. The Rolls-Royce ‘Spirit of Innovation’ demonstrator, 
pictured opposite, has been built to challenge for the title of the 
world’s fastest electric aircraft. The company claims it could fly from 
London to Paris on the charge held in its 6000-cell battery pack.

The uptake of electric propulsion in aircraft will create demand for 
sophisticated new control systems, which use the learning that 
emerged from the rise of electric vehicles to create advanced 
control systems and powertrains focused on efficiency.

For example, the avionics of the Rolls-Royce plane include the 
engine control unit, power distribution unit, and flight sensors. The 
company says it will collect in-flight information, such as battery 
voltage, temperature and other performance metrics, at more than 
20,000 points a second on the powertrain.

Experience with electric cars may have taught us that, at first, 
electric propulsion systems will work best for short journeys, given 
the energy storage challenges of today’s battery technology. 
However, this apparent limitation could dovetail well with emerging 
plans for ‘urban air mobility ecosystems’, which might be better 
thought of as flying taxis for use in cities.
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Source: https://www.rolls-royce.com/innovation/accel.aspx

As the Deloitte report argues, it’s going to take a lot of 
work to create the infrastructure and ecosystem 
necessary to enable urban air mobility. There will be 
the challenges of regulating pilotless vehicles, 
certifying their airworthiness and controlling the way 
they use airspace. There will be substantial avionics 
challenges as well. The vehicles will need to be 
extremely energy efficient, and have multiple sensors 
and rich data fusion capabilities to enable effective 
collision avoidance systems. There will also be a lot of 
work to be done to create the supporting 
infrastructure, such as upgraded air traffic control 
management systems that work flawlessly all the time, 
which will encourage and sustain consumer demand.

Martin Keenan 
 
Technical Director
Avnet Abacus

Source: https://lilium.com/newsroom-detail/
lilium-partners-with-tavistock-and-orlando

Technology 
review
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Advances in avionics

Although this may sound like science 
fiction, in November 2020 the city of 
Orlando, Florida, and Lilium, a German 
aviation company, announced plans to 
build a ‘vertiport’ in the city by 2025. 
The vertiport will be home to a fleet of 
vertical-take-off, electrically powered 
aircraft that will be used as air taxis to 
help the city’s wealthiest passengers 
avoid the pain of ground-based 
gridlock. Lilium’s development aircraft 
uses 36 electric motors, mounted in the 
wings, to provide directed thrust. The 
company argues that this allows its 
design to do away with many of the 
control surfaces, and the associated 
gearboxes and lubrication circuits, of 
conventional aircraft. This should 
increase the vehicle’s reliability while 
reducing its weight and the 
maintenance overhead.

Lilium isn’t alone in its ambition to build 
an electric vertical take-off and landing 
craft. Japanese company SkyDrive said 
in August 2020 that it had completed a 
four-minute test flight in its SD-03 test 
vehicle, which uses eight propellers, 
two at each corner of the roughly 
rectangular vehicle, to provide lift. The 
company also said it had received 
Yen3.9bn (€31.5 million) in funding from 
the Development Bank of Japan and 
other investors to continue its work.

Other avionics opportunities may 
emerge from moves to increase the 
amount of automation used on flight 
decks, which will demand more 
computing power. In the cabin, too, 
rising passenger expectations will 
prompt the installation of much more 
complex seatback entertainment and 
communication systems, creating 
demand for more computing power, 
better graphics, seat to seat networking, 
onboard Wi-Fi and air to ground 
connectivity. The challenge here is to 
create such powerful systems, and the 
wiring infrastructure to power, connect 
and manage them, while minimising 
their mass and power consumption.

The avionics of unmanned aerial 
vehicles, such as inspection drones or 
unmanned cargo aircraft, will undergo 
almost continuous updates. You can see 
this trend at work in the consumer and 
semi-professional drones offered by 
companies such as DJI. The control 
software for its drones is constantly 
being updated to improve features such 
as the stability of the platform in flight 
for photography, or its ability to track a 
moving subject, such as a skier, in order 
to film them in motion. Interestingly, the 
intense development pressure brought 
to bear by competing in a consumer 
market such as drones is likely to 
prompt innovations that will, in turn, be 

"Avionics engineers will need to think about how to provide the 
computing power necessary to capture, fuse and interpret this 
data, which may lead to an exploration of alternate computing 
architectures such as machine-learning coprocessors, to handle 
pattern recognition tasks efficiently and at low energy cost."
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fed back into the company’s 
professional ranges. After all, nothing 
will test a piece of equipment quite as 
harshly as handing it over to a YouTuber 
for the weekend. It may also provide the 
insight necessary to make informed 
decisions about whether avionics 
equipment always needs to use the most 
highly rated componentry, or whether 
Commercial Off-The-Shelf (COTS) parts 
will be good enough in many use cases.

Technical challenges and responses 

As in the space and defence sectors, 
future avionics systems will be making 
much greater use of sensor data to 
increase their situational awareness and 
ability to make accurate decisions 
quickly. This will mean that developers 
will have to think more carefully about 
how they connect to these sensors, the 
bandwidth of the interconnect schemes 
they specify, and the physical 
ruggedness of their implementation. 
This could see a shift to the use of 
two-wire Ethernet implementations, 
fibre-optic systems, and denser/lighter 
traditional interconnect strategies.

Avionics developers will also need to 
think about how to provide the 
computing power necessary to capture, 
fuse and interpret this data, which may 
lead to an exploration of alternate 
computing architectures such as 
machine-learning coprocessors, 

to handle pattern recognition tasks 
efficiently and at low energy cost.

In the powertrain, especially for electric 
flight vehicles, the emphasis will be on 
making the absolute most of the energy 
stored in the battery pack. This will  
lead to an emphasis on maximising the 
efficiency with which power can be 
converted and distributed to the 
motors and other systems that use it. 
Rolls-Royce is exploring these issues 
with its Magnus eFusion two-seater 
training aircraft, a testbed for sub-
100kW electric propulsion systems.  
The first iteration of the powertrain had 
a 45kW electric motor, but after a  
series of upgrades it has a continuous 
power output of 70kW. The motor and 
its associated inverter have now been 
registered by Rolls-Royce for 
certification.

There will also be a strong focus on 
minimising the mass of everything in the 
aircraft, to compensate for the 
relatively low energy/mass ratio of 
batteries when compared to fossil fuels. 
Some of this will be achieved by taking 
learnings from the development of 
e-vehicle powertrains, which are
evolving very rapidly at the moment, and
then carrying across the relevant
architectural and component choices
for use in avionics.

Lilium and Tavistock have together created a breakthrough vertiport architecture for its hub location that is both 
functional and aesthetically unique and resembles the iconic art within Lake Nona.

Source: https://lilium.com/newsroom-detail/lilium-partners-with-tavistock-and-orlando
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Simplify backplane
connections and achieve 
superior electrical performance
With one of the most versatile offerings in the market, the Impact Backplane 
Connector and Cable Assembly System is pushing the envelope to meet next-
generation high-speed demands.

Featuring data rates up to and beyond 25Gbps, Impact Backplane Connectors 
offer superior signal integrity and electrical performance in a modular design. 
This fast, electrically clean, and flexible solution is ideal for use in high-
performance applications such as aerospace and defence, as well as data 
networking, telecommunication, and medical equipment.

Visit avnet-abacus.eu/molex

"There will be a strong focus on minimising the weight 
of everything in the aircraft, to compensate for the 
relatively low energy/mass ratio of batteries when 
compared to fossil fuels."

Advances in avionics

Molex OTS MultiCat discrete cable assemblies.

For example, Molex makes cable 
assemblies, such as the OTS Multicat, 
that can provide dense power 
distribution with high reliability.

And, as in almost all other avionics 
designs, there will be continuing 
pressure to minimise factors such as 
equipment size, energy consumption, 
and cooling requirements, within the 
envelope of traditional avionics design 
concerns such as reliability, operating 
lifetimes, and robustness. 

Bourns PDF241 series long-life potentiometer.

Even the specifications of a humble 
potentiometer have to be carefully 
considered if it is going to be used as 
part of a human machine interface for 
an avionics system, like the PDF241 
long-life part from Bourns. It is specified 
to last for one million rotations and also 
meets standards that enable it to be 
used in medical lab equipment and 
medical diagnostics systems.

Avionics is at the heart of the aerospace 
industry and is the key enabler of the 
innovations that are likely to follow from 
the current restructuring of the 
industry. It will be down to electronics 
engineers to make the complex design 
trade-offs necessary to create these 
innovative avionics systems which, in 
turn, will help provide a route back to a 
thriving aerospace industry.

Have a question? Get in touch with 
our team in your local language 
avnet-abacus.eu/ask-an-expert

Technology 
review
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THE RIGHT ANTENNA MAKES ALL THE 
DIFFERENCE IN SYSTEM-LEVEL DESIGN
Abracon’s antenna solutions span across the top 
protocols, such as cellular 5G/4G/LTE, Wi-Fi/Bluetooth/
BLE/ISM, LPWA/LoRa/SigFox/NB-IoT, GNSS/GPS/
GLONASS/BeiDou, RFID and satellite communications. 

The collection includes compact chip, high-gain patch, 
low-profile flexible PCB, and various external antenna 
types with di�erent form factors and mounts for easy 
installation, in a broad range of wireless high-data and 
military-grade applications.

The selection features antennas with multi-band 
capability and IP67-rated weather resistance. High-
performing, energy-e�cient MIMO antennas with 
di�erent mounting options are available for enhanced 
data rate and Quality of Service (QoS). 

Abracon can o�er you a solution that meets your 
protocol, form factor and performance needs. Fully 
customisable solutions are also available upon request.

Protocols
•	 5G/4G/LTE 
•	 GNSS (GLONASS/Galileo/GPS/BeiDou) 
•	 Wi-Fi/Bluetooth/BLE 
•	 LPWA 
•	 Combination (2-in-1, 3-in-1, and 5-in-1)

Applications
•	 Remote monitoring & surveillance 
•	 Navigation & tracking 
•	 Satellite radios 
•	 Telematics & fleet management 
•	 Network devices 
•	 Wearables

Features and benefits
COMBINATIONAL SOLUTIONS 
•	 Multiple Protocol Coverage  
•	 Focused on Wi-Fi Bands  
•	 Compact & low profile chip  
•	 MIMO & IP67-rated external solutions  
•	 High gain flexible PCB antennas  
•	 Integrated LNA & filters to boost	signal strength  
	 & eliminate noise 

NAVIGATIONAL (GNSS/GPS/GLONASS/BEIDOU) 
•	 Active & passive solutions: chip, patch, & external  
•	 Multi-band choices  
•	 L2, L5: Improved Positioning Accuracy (IRNSS)  
•	 Improved signal and higher transmission power in  
	 the L5 frequency band  
•	 IP67, rating, low profile, high gain, Low VSWR options  
•	 Linear & circular polarisation available 

SHORT RANGE (Wi-Fi/BLUETOOTH/BLE/ZIGBEE/ISM) 
•	 Solutions without orientation sensitivity for movement- 
	 prone devices  
•	 Compact chip & low profile flexible PCB trace antennas  
•	 High-performance external solutions: 2x MIMO dual- 
	 band Wi-Fi coverage & low profile whip antennas  
•	 Broad passive patch range, including integrated  
	 ground plane patch solutions 

CELLULAR (5G/4G/LTE & 3G/2G/GSM) 
•	 Active solutions: external, chip & flexible PCB  
•	 Multi-band coverage (full)  
•	 Compact, low profile & high gain choices  
•	 2x MIMO, IP67-rated options  
•	 5G antennas for advanced, reliable connections  
•	 Customisable connectors, cable lengths & mountings 

LPWAN (LPWA/LoRa/SigFox/NB-IoT)
•	 Ideal external solutions for rural environments with  
	 lower cellular reception  
•	 Low VSWR & low profile whip antennas  
•	 Compact chip options  
•	 Cost-e�ective antennas with lower data rates and  
	 longer battery life  
•	 All regional & multi-band ISM band coverage  
•	 Chips with LTCC for maintaining performance integrity  
	 at high frequencies in compact solutions 

For more information visit avnet-abacus.eu/abracon/
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News

Avnet Names Company Veteran 
Phil Gallagher as new CEO

Avnet has appointed 37-year Avnet 
veteran Phil Gallagher as its Chief 
Executive Officer. Mr. Gallagher, who 
has been in the role of interim CEO of 
Avnet since August 2020, has also been 
appointed to the Company’s Board of 
Directors.

“Phil’s steady hand and his consistent 
commitment to the technology industry 
will benefit all of our stakeholders," said 
Rodney C. Adkins, Chairman of the 
Board, Avnet. “In today’s dynamic global 
market, we are confident that his back 
to basics approach, as well as his 
experience and vision for the future, 
will enable Avnet to continue delivering 
value to our customers, supplier 
partners, employees and shareholders.”

Gallagher has held executive leadership 
positions in sales, marketing, and 
operations during his tenure at the 
company. Prior to his interim CEO 

position, he was the Global President of 
Avnet’s Electronics Components 
business. Gallagher was formerly the 
President of the National Electronic 
Distributors Association and currently 
serves on the advisory board of Women 
in Electronics.

“It is an honour to be named Avnet’s 
CEO,” said Gallagher.  
“We sit firmly in the centre of  
the technology value chain and 
therefore have a tremendous 
opportunity to build our leadership  
and market position as we help our 
customers and suppliers meet their 
evolving needs. As the company enters 
its centennial year in 2021, our strategy 
will build on Avnet’s core distribution 
business by leveraging our talented 
people and strong relationships to 
deliver profitable growth. I am extremely 
excited about our future.”

https://www.centennialcentral.com/
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