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DATA CENTRE WORLD

Tech Show London is one of the largest 
specialist exhibitions in the UK for electronics 
professionals. Taking place at the ExCel 
Exhibition Centre on 6th. and 7th. March the 
event incorporated five sub-exhibitions, 
namely Cloud Expo Europe, DevOps Live, 
Cloud and Cyber Security Expo, Big Data and 
AI World, and Data Centre World.

Of these Data Centre World was the largest 
with around 225 exhibitors. Now in its fifteenth 
year, its centrepiece was the fourth Data 
Centre Awards ceremony, which celebrated 
the industry’s achievements with the support 
of its sponsor Dunwoody and a panel of sixteen 
independent judges representing a broad 
spectrum of the industry.

Ten awards were presented as follows on 
Wednesday March 6th.:

•	 Best Talent Developer: ALET UTCs and 
Partners

•	 Data Centre Security Award: pure DC

•	 Environmental Product of the Year: Wooden 
Data Centre

•	 Special Contribution in improving 
Resilience through Innovation: Panduit

•	 Special Contribution to improving Energy 
Efficiency: Stack Infrastructure

•	 Innovation Product of the Year: Wooden 
Data Centre

•	 Green Data Centre of the Year: CSSi3

•	 Most successfully delivered Data Centre: 
Scala Data Centers

•	 Best Data Centre Operator: pure DC

•	 Best Re-use or Recycling of Products, 
Energy or Data Centre Infrastructure: Stack 
Infrastructure

Key themes at Data Centre World were:

•	 Refining Data Centres: Sustainability, 
Resiliency and Tech Innovation

•	 Navigating the Regulation Landscape

•	 Efficiency Cost Management and DCIM

•	 The Pillars of Data Centre Resilience, 
Security and Continuity

•	 Designing the Future: Next-gen Strategies 
for Data Centre Infrastructure

•	 Cultivating a vibrant Data Centre 
Workforce
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A particularly topical area of data centre 
management at present is that of cooling, 
which was reflected in a number of Data 
Centre World’s 80-plus presentations. 
Central to the debate is whether data centres 
should be cooled primarily by air, water or 
liquid spray.

Exhibitor FlaktGroup (Reference: Data Centre 
Review, Spring 2024, p.19, ‘The Latent Power 
of Air’) clearly advocates air cooling, as 
evidenced by the following narrative:

“Air, or more accurately, the movement of 
air, is so versatile that if ( a small word that 
embodies big engineering ) managed 
properly, is more than capable of taking on 
the evolving cooling needs of modern data 
centres today and in the future. It is true that 
these data centres now have, and will continue 
to have, diverse cooling demands of AI and ML 
applications. However, these tasks can easily 
be handled with advanced air cooling systems 
and methodologies. The notion that superior 
performance is exclusive to liquid cooling 
solutions in data centres is incorrect.”

The overarching strategy in data centre 
management has always been to distribute 
workloads to alleviate hot spots and ensure 
uniform cooling at the desired set-point. This 
strategy has always been supported by air-
based systems. The distributed workloads 
have become , and will continue to become, 
more complex with AI/ML, but by thoughtful 
design of the data centre halls relative to 

anticipated workloads, facilities can maintain 
optimal performance without resorting to 
specialised liquid cooling systems. ‘

FlaktGroup argue that the vast majority of 
racks within data centres are still operating 
below 30kW and that this ‘ can be comfortably 
managed by air movement ‘. Only over 30kW 
rack densities would liquid begin to support 
air-based systems.

In the same journal (Reference: Jackson, L., 
‘Cooling the Compute-intensive Future’, p22) 
Liam Jackson, Senior Director at Red Helix, 
argues that liquid cooling solutions can be 
particularly effective at driving cost and 
energy efficiencies:

“Typically, data centres have relied on HVAC 
systems to cool their equipment, using 
a cycle of refrigerant compression and 
decompression to create a thermal exchange 
mechanism. This cooling is a critical process 
as the immense heat generated by servers 
and computer systems can quickly lead to 
hardware malfunctions if not adequately 
managed - as evidenced by the Google server 
outages during the 2022 heatwave.”

The issue is that these HVAC systems aren’t 
very efficient. They depend on electric pumps 
to facilitate the compression process, which 
are constantly running, translating into 
substantial energy consumption.

Air cooling is also not particularly well 

THE GREAT COOLING DEBATE
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targeted, as it is difficult to evenly distribute 
cold air across the data centre. While many 
data centre operators have addressed this 
through containment strategies, reducing 
the amount of space that requires cooling 
by isolating different areas of the room does 
not totally fix the problem. The energy usage 
remains high, smaller spaces means less 
computing capacity, and the system is also 
highly susceptible to environmental factors.

Owing to these challenges, and the consistent 
rise in data consumption, industry-wide Power 
Usage Effectiveness (PUE) improvements have 
halted.’

By contrast, liquid cooling leverages the higher 
thermal transfer properties of water to cool 
equipment. With water having a higher heat 
capacity than air, it is able to absorb more 
heat before its own temperature rises, making 
it ‘ a more effective medium for the job ‘.

The author points to the following 
advantages of liquid cooling:

1.	 The process is more efficient, which 
drastically reduces the energy required to 
cool the equipment.

2.	 It is more compact than HVAC, which helps 
to liberate space.

3.	 By directly targeting specific areas, liquid 
cooling ensures that each component 
is operating within its ideal temperature 
range, which extends the service life 
of the equipment with performance 
improvement benefits.

4.	 There is potential to integrate heat 
exchange with nearby facilities - for 
example warm water from the cooling 
system can be directed to heat adjacent 
buildings.

This, however, is not the end of the debate 
as the vendor view from Airsys (Reference: 
Datacentre Solutions, Issue 0, 2024, p40-
41) shows. The limitations of air cooling are 
acknowledged, but so are the limitations of 
liquid cooling. The article states:

“Some data centres are already adopting 
liquid cooling, but the specific technology that 
has so far been predominantly implemented 
is immersion cooling. Although it is an 
efficient method in removing heat from 
CPUs, the technology still has some reliance 
on mechanical cooling, which makes it less 
sustainable and limits the ability of the data 
centre in moving closer to net zero.”

In order to address these challenges, Airsys, 
a market leading cooling solutions provider 
and exhibitor at Data Centre World, has 
pioneered the development of LiquidRack™ , 
an innovative cooling technology that utilises 
liquid spray as the cooling agent:

“LiquidRack™ is a liquid spray solution 
designed for multiple types of digital data 
infrastructures, such as cloud service, 
telecommunication facilities and more. 
Differing from immersion cooling, our 
pioneering approach keeps the dielectric 
fluid moving, spraying directly onto the CPU. 
Adopting a liquid spray cooling approach 
significantly increases the heat transfer 
coefficient in comparison to immersion 
cooling. Increasing the heat transfer 
coefficient allows the dielectric fluid being 
sprayed onto the CPU to be elevated up to 65 
degrees Centigrade without compromising 
performance of the CPU.”

These elevated fluid temperatures are seen 
to eliminate the need for chillers, which can 
be replaced by dry coolers in environments 
with ambient temperatures up to 50 degrees 
Centigrade. This means that there are 
potential free-cooling applications in regions 
such as the Middle East, where this has 
previously been difficult to achieve. In addition, 
elevated water temperatures allow for heat 
recovery, making the data centre effectively a 
net energy producer.

A further benefit identified is removal of the 
uneven fluid flow that can result using other 
methods of liquid cooling technology, which 
can cause server reliability issues:

“Uneven flow can occur where there is a 
mixture of different servers immersed or 
if one or more servers are removed for 
maintenance, resulting in the dielectric fluid  
following through the path of least resistance, 
thus starving the CPU of the flow needed to 
remove heat. Therefore, LiquidRack™  offers a 
more reliable solution to preserve servers and 
maintain data centre uptime.”

The article concludes: 

“Liquid cooling is the next step for the 
data centre industry to achieve its aims of 
sustainability and net zero, and liquid spray 
cooling is the pioneering next step in the liquid 
cooling journey”.
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OTHER DATA  
CENTRE NEWS

World-first Quantum Data Centre to be built by 
Cisco and Nu Quantum

The UK Government has awarded Cisco and 
start-up Nu Quantum a £2.3 million contract 
to deliver a ‘world-first’ quantum data centre 
prototype.

The new LYRA data centre aims to deliver 19-
inch rack-mount modules for control-plane and 
optical interfacing.

The modular architecture will facilitate in-field 
upgrades, allowing users to make modifications 
without requiring extensive reconfiguration or 
system replacement, and supports various 
quantum computer modalities and alternative 
wavelengths, enhancing its adaptability to 
evolving quantum computing technologies.

The solution incorporates a new high-precision 
timing architecture and digital control bus, 
allowing the system to scale to support a 
large cluster of quantum-compute nodes. 
This scalability is necessary for handling 
complex computational tasks and expanding 
the capabilities of the quantum computing 
infrastructure.

Co-founder and CEO of Nu Quantum, Carmen 
Palacios, states:

“ LYRA takes the cornerstone quantum networking 
units from optical-bench to a deployable, 
prototype product, capable of supporting test-
bed integration with trapped-ion qubits and 
software stacks. “

Reference: Uffinell, R., Tech News, 31st. January

New French Data Centre to support Large 
Hadron Collider

The European Organisation for Nuclear 
Research, commonly known as CERN, has 
unveiled a new data centre at its Prevessin site in 
France to support the Large Hadron Collider.

The 6,000 square metre site incorporates six IT 
rooms each with a cooling capacity of 2MW and 

equipped with up to 78 racks.

The centre will host CPU servers for physics 
data processing alongside a small number of 
CPU servers and storage capacity for business 
continuity and disaster recovery.

The need for the new Prevessin site has arisen 
from the increasing rate of data production from 
experiments conducted at the Large Hadron 
Collider, and the new data centre will provide 
much needed additional computing capacity for 
CERN.

The experiments conducted at the Large Hadron 
Collider generate a massive amount of data, 
currently around 45 petabytes per week, which is 
expected to double with the implementation of 
the High-Luminosity Large Hadron Collider.

The data generated by the Large Hadron 
Collider experiments is processed and stored 
in the Worldwide LHC Computing Grid, a global 
collaboration involving some 170 data centres 
spread across 40 countries. The current storage 
capacity is around 3 exabytes with a million CPU 
cores distributed across the network.

Reference: Uffindell, R., Tech News, 27th. February
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FUTUREBUILD

Taking place alongside Tech Show London was 
the 18th. Futurebuild exhibition and conference 
and for those electronics professionals who were 
prepared to venture across the concourse at 
ExCel there was some interesting technology on 
show. 

Redefining Appliances

The official guide to Futurebuild was 
incorporated into the January/February issue 
of Showhome magazine, where, in addition to 
an introduction to tech-trench bathrooms by 
Geberit’s Product and Marketing Director for the 
UK Pete Davis, and the Washbot® Smart Toilet, 
Showhome Managing Editor Rebecca Spayne 
explained how smart technology was redefining 
people’s interaction with everyday household 
appliances:

‘ AI-powered efficiency stands as a beacon of 
innovation with embedded artificial intelligence 
and machine learning algorithms empowering 
appliances to discern and adapt to user habits, 
dynamically optimising settings for peak 
efficiency. We can expect to see a greater number 
of new build kitchens with refrigerators that discern 
temperature adjustments based on individual 
usage patterns or washing machines adeptly 
selecting optimal cycles for varied fabric types, all 
autonomously. ‘

The author then highlights developments by 
Beko Appliance Partners  that introduce AI-
Sense technology in washing machines that 
automatically and intelligently identify the 
load weight, soil level, fabric type and rinse 
requirements of each load in order to optimise 
detergent, energy and water use. Mike Beech, 
National Contracts Specification Manager for Beko 
Appliance Partners, is quoted as follows:

“ Users are able to control and monitor their 
washing machine or dishwasher remotely using 

their smartphone or tablet via Bluetooth and the 
HomeWhiz app. The programme wizard selects 
the optimal wash-cycle for each load, with new 
programmes available to download to match 
specific needs. “

The Role of Technology in Offsite Construction

The article ‘Redefining how we build’ by Dr. Ehsan 
Noroozinejad of the Urban Transformations 
Research Centre at Western Sydney University, 
Australia, in Issue 41 (January/February 2024) of 
the journal Offsite, explains in more depth how 
specific areas of electronic engineering are now 
beginning to have an impact on the construction 
sector, and offsite construction in particular.

First on the author’s list is drones and remote 
monitoring with drones now ‘indispensible’ 
for aerial photography, surveying and remote 
monitoring, enhancing site security, tracking 
progress, and enabling inspection of hard-to-
reach areas:

‘ As drone technology advances, its integration into 
offsite construction is expected to deepen, with 
potential applications in logistics management 
and real-time adjustment of project plans . ‘

Next, smart sensors are highlighted, embedded 
within construction materials or placed around the 
site so as to provide critical data on environmental 
conditions, structural integrity and material 
quality, including the facilitation of predictive 
maintenance and the potential reduction of errors 
and rework.

AI and machine vision are viewed as being ‘set 
to transform offsite construction through the 
automation of design, enhancement of precision 
in the manufacture of components, and the 
optimisation of logistics:

‘ By analysing vast datasets, AI can predict 
project outcomes, optimise resource allocation, 
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and even guide robotic systems in assembling 
complex structures, ensuring adherence to design 
specifications with minimal waste. ‘

The author then turns to extended reality (XR), 
incorporating augmented reality, virtual reality 
and mixed reality. These collectively provide 
immersive design and planning tools that bridge 
the gap between digital models and physical 
construction with engineers able to visualise and 
interact with building designs pre-construction.

Digital platforms that integrate project 
management tools with real-time data from the 
construction site are ‘becoming a cornerstone 
of efficient offsite construction’ whilst wireless 
technology promises to significantly enhance 
connectivity between offsite manufacturing 
facilities and construction sites:

‘ Enhanced bandwidth and lower latency enable 
the seamless transfer of large datasets, support 
remote operations, and facilitate the use of IoT 
devices, improving coordination and efficiency 
across projects. ‘

Meanwhile robotics ‘heralds a shift towards more 
automated and precision-driven processes’ and 
IoT devices can be used to monitor the condition 
of materials during transport, track inventory and 
ensure that components are assembled correctly.

Finally, 3D-printing and 4D-printing ( where 
objects can change shape over time ) are seen 
as having the potential to revolutionise how 
components are produced for offsite construction, 
opening up new design possibilities that have 
been hitherto unachievable.

Further information may be obtained from  
ehsan.noroozinejad@westernsydney.edu.au 

Wireless Technology - The Key to Smart 
Buildings

This article, by Co-founder and Vice President of 
Business Development at EnOcean GmBH, Ermin 
Anders, in Electrical Engineering, February 2024, 
p.32-33, argues the case for wireless solutions to 
supersede systems that rely on wiring for their 
operation, and advocates in particular battery 
free installations:

‘ With a large number of wireless sensors - in an 
office building this can quickly amount to several 
thousand - the process of battery replacement 
and disposal can easily become a full-time job 
for a facility manager, from access coordination, 
device localisation, battery exchange, device 
testing, documentation, battery storage, and 
finally to disposal. ‘

The solution is achieved through the application of 
the concept known as energy harvesting:

‘ Products with battery free wireless technology 
harness the energy available in their immediate 
surroundings.’

Energy harvesting has three forms - kinetic, solar 
and thermal. With kinetic energy harvesting 
a single press generates enough energy for 
three wireless messages. An electromechanical 
energy converter inside the switch housing then 
converts the button press into electrical energy 
in a similar manner to a bicycle dynamo. A 
small, powered magnet drives a magnetic flux 
through two magnetically conductive anchor 
plates, which then close inside a U-shaped 
core. An induction coil is wound around the core 
which can be placed in two positions in which it 
touches the respective opposing anchor plates. 
This movement results in a sudden change in 
the magnetic field, producing a voltage pulse 
in the induction coil. Application is envisaged in 
miniaturised switches and sensors in building 
technology and industrial automation.

Solar energy harvesting is made possible through 
the use of miniaturised solar modules which can 
power radio modules with electricity even with low 
interior light intensity. A temperature reading that 
is to be transmitted every 15 minutes needs just 3.6 
hours of charging per day at a brightness of 200 
lux for uninterrupted operation. At this brightness 
the solar cell can produce 3V whist an additional 
Poly Acenic Semiconductor charging capacitor 
allows the module to work in periods with no 
ambient energy. When the energy storage is fully 
charged the module can operate in complete 
darkness for about a week without interruption. 
Miniaturised solar modules are envisaged to allow 
for maintenance-free window contacts as well as 
sensing devices for temperature, gas, humidity, 
light and human and animal presence.

The third type of energy harvesting, thermal, is 
achieved using a Peltier element in combination 
with a DC/DC converter (the EnOcean ECT310 
Perpetuum). Even a small input voltage of 20 
millivolts, corresponding to a temperature 
difference of about 2 degrees Centigrade, can be 
converted into a usable voltage of over 3V. The 
larger the temperature difference, the greater 
the amount of energy that can be harvested and 
used, for example for radio communication and 
actuation changes in in radiator actuation valves. 
In combination with a solar-powered room sensor 
a fully energy-autonomous individual room 
control can be realised. 
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Selwood Housing is a social housing provider 
in South West England with over 30 years 
of experience and a portfolio of some 7,000 
properties. A further 1,700 homes are expected 
to be added by 2034. With the help of Aico’s 
IoT technology a pilot initiative was devised to 
enhance customer wellbeing by leveraging 
advanced technology to monitor and manage 
environmental conditions within the housing 
stock.

Initially 100 properties were selected for the 
pilot, representing a diverse range of housing 
archetypes that had previously been identified as 
having risks. Aico’s Ei1025 Environmental Sensors 
were strategically installed in key areas such 
as wet rooms, habitable rooms and kitchens. 
This installation involved the integration of Aico’s 
HomeLINK Gateway, enabling communication 
between sensors and the cloud-based HomeLINK 
portal.

Post installation training was provided to surveyors 
and members of the management team at 
Selwood Housing to help them navigate the 
system. The HomeLINK portal empowered the 
Selwood team to readily access real-time data 
and customise notifications, ensuring that the 
correct department responds to each specific 
need and that transparency enables efficient 
resource allocation and timely intervention. The 
training also covered the system features and how 
data is calculated in order to produce actionable 
insights, risk scores and damp and mould risk 
intelligence.

Aico eagerly absorbed feedback from Selwood 
Housing’s users, subsequently developing a 
Property Insight Scores Report, which provided a 
sortable, filterable 0 to 100 score for each room 
and home.

Robert Mcferran, Planned Improvement Project 
Surveyor for Selwood Housing, commented:

“ The equipment and devices are first class. They 
provide real-time data that is crucial for damp 
and mould surveyors as we look to eradicate 
damp and mould from within our housing stock.

The equipment allows us to be proactive in our 
approach with regular updates provided by Aico’s 
HomeLINK technology, flagging up any of our stock 
that is of high risk of damp and mould.

From a damp and mould perspective the 
development of the system has been helpful 
as the alerts for damp and mould have been 
adjusted so only the very high risk properties are 
flagged. Going forward, I believe the approach to 
historic damp and mould will be very much data 
driven, so further development may be required 
which we are happy to be part of. “

With damp and mould having featured in a 
number of news reports, this case study is seen as 
offering crucial insights for organisations seeking 
to proactively address the quality of housing 
through advanced environmental monitoring 
solutions.

Reference: Electrical Review, Volume 258, No.1, Spring 2004, 
p.26-27

CASE STUDY: 
SELWOOD HOUSING
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SUSSEX SCIENTISTS DEVELOP 
POTENTIAL ALTERNATIVE TO 
BLUETOOTH

Researchers at the University of Sussex have 
developed a potential alternative to Bluetooth 
that could have wide reaching implications for 
electronic devices such as mobile phones.

The underlying technical theory involves the use 
of electric waves for data transmission, a method 
which contrasts markedly with the traditional 
approach of utilising electromagnetic modulation, 
which is used for Bluetooth, WiFi and 5G.

The main advantages of this pioneering approach 
lie principally in its low power consumption, 
which is especially useful for the short-range 
communication that is common in personal 
and smart home devices. It is expected to 
extend battery life during everyday tasks such 
as streaming music or using fitness trackers, as 
well as paving the way for innovative interactions 
with technology. Wearables equipped with this 
technology could, for example, allow phone 
numbers to be exchanged with a handshake or 
doors to be unlocked with a simple touch.

Professor Daniel Roggen of the Engineering and 
Design Department at the University of Sussex, 
states:

“ We no longer need to rely on electromagnetic 
modulation, which is inherently battery hungry. 

We can improve the battery life of wearable 
technology and home assistants, for example, 
by using electric field modulation instead of 
Bluetooth. This solution will not only make our 
lives much more efficient, but it also opens novel 
opportunities to interact with devices in smart 
homes. The technology is also low cost, meaning 
it could be rolled out to society quickly and easily. 
If this were mass produced, the solution can be 
miniaturised to a single chip and cost just a few 
pence per device, meaning that it could be used 
in all devices in the not-too-distant future. “

Reference: West, P., Electronic Specifier, 2nd. January
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NEW SOFTWARE STREAMLINES 
THE PROCESS FOR PLANNING 
SMALL POWER CONNECTIONS

A trial led by UK Power Networks has tested an 
automated planning tool known as 1Streetworks 
Software, designed to streamline the process for 
planning small power connections.

The software, developed by Cambridge-based 
1Spacial plc., simplifies the traditionally labour-
intensive process of streetworks planning and 
by allowing surveyors to quickly assess sites and 
generate traffic management plans it has been 
found to reduce planning times from hours to 
minutes. 

The software works by allowing users to map 
out work locations, after which it automatically 
generates site-specific traffic management plans. 
This integration of mapping layers allows for rapid 
approval of traffic management permits by local 
highway authorities, potentially leading to fewer 
required modifications.

The initial phase of the trial demonstrated a 
significant reduction in the time required for 
surveyors to create streetworks design plans, 
cutting the average connection time for new 
or altered power connections by a quarter at 
approximately 300 roadworks sites in Surrey.

There is now a plan to undertake a broader 
test in Kent with the aim of assessing the tool’s 
applicability across different work streams within 
UK Power Networks service areas.

Reference: ‘Could this automated Planning Tool speed up 
Electrical Connections’, Electrical Review, February 22nd.
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RAIL UPDATE

McLaren helps maintain Railway with 5G 
Connectivity

McLaren Applied is helping Network Rail to 
maintain the railway with the installation of 
its F1-derived Fleet Connect software and 5G 
Edge Active Antenna hardware on 14 of its 
infrastructure monitoring trains.

This first implementation of Active Antenna 
technology in the UK brings a new, simplified 
approach to on-train connectivity infrastructure 
and an advanced capability for data offloading in 
the move.

The UK’s infrastructure monitoring trains travel 
across the country checking the condition of 
bridges, tunnels, viaducts, signals, level crossings 
and around 20,000 miles of track. These trains 
report back using live data streams including 
sensor readings on the track, foliage and network 
monitoring, and the remote and automated 
monitoring helps to target maintenance work and 
maintain safety and reliability for rail services.

The patented Fleet Connect software splits 
data across networks in real-time and then 
reassembles it in the cloud, reducing blackspots 
and providing a consistent connectivity stream for 
any moving vehicle in any environment.

Since the introduction of this new technology 
Network Rail has registered upload data 
improvements of up to a thousand times faster 
than previous systems with speeds of up to 70 
MB/s per train.

Reference: Fowle, H., Electronic Specifier, 16th. January

AI revolutionises Track Inspection for Bullet Train

AMD has joined with the JR Kyushu Railway 
Company (JR Kyushu), a prominent operator of 
the Japanese Bullet Train to bring AI to its track 
inspection.

The solution, engineered by Tokyo Artisan 
Intelligence and powered by AMD, uses rapid 
image processing coupled with AI to identify and 
examine issues such as loose bolts and other track 
anomalies. Central to this is a vision computing 
box mounted on a cart which conducts track 
inspections at 12 mph. A high-speed camera is 
incorporated into the unit along with an AMD Kria 
K26 System-on-Module that provides the AI-
powered data and image analysis both before 
and after capture. The Kria K26 is a compact, 
integrated platform that incorporates a custom 
AMD Zynq UltraScale+ MPSoC, DDR memory, 
non-volatile storage, a security module and an 
aluminium thermal heat spreader.

The AMD Kria SoM’s programmability, durability 
and embedded intelligence has allowed it to 
adapt to the diverse and evolving landscapes, 
conditions and demands of JR Kyushu’s extensive 
territory and passenger base with over 1,455 
km of track. The dynamic natural environment 
of railway tracks necessitates the capacity for 
ongoing updates to the Kria SoM in order to ensure 
the longevity and relevance of the technological 
investment.

Chetan Khona, Senior Director of Industrial, Vision, 
Healthcare and Sciences Markets at AMD, states:

“ AMD Kria SoMs are accelerating innovation at 
the Edge and simplifying solution development 
through deployment. JR Kyushu is a perfect 
example of how the endless programmability 
of Kria SoMs, combined with Edge AI computing, 
can automate processes and dramatically 
enhance operational efficiency across a variety 
of applications, from machine vision to industrial 
robotics and AI/ML computing. “

Reference: West, P., ‘AMD powers AI Track Inspection Solution for 
Japanese Bullet Train’, Electronic Specifier, 14th. February
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New Chip to provide AI Computing at Light Speed

Engineers at the University of Pennsylvania have 
developed a chip for AI computing that uses light 
waves rather than electricity for computation, 
marking a ‘monumental step forward’ in 
computing technology.

The chip uses silicon-photonic (SiPh) technology 
to merge the pioneering work of Benjamin 
Franklyn Medal Laureate and H. Nedwill Ramsey 
Professor Nader Engheta in nanoscale material 
manipulation for mathematical computations 
using light, with the cost-effective and widely 
available silicon used in mass computer chip 
production.

Light’s interaction with matter is identified as a key 
pathway to transcending the limitations of chips, 
the operational principles of which date back to 
the 1960s despite periodic refinements.

Instead of using a silicon wafer of uniform 
height the silicon is made thinner, around 150 
nanometres, in selected places. The resulting 
height variations, which are achieved without 
incorporating additional materials, manipulate the 
propagation of light through the chip, allowing the 
chip to scatter light in precise patterns, so making 
for the performance of calculations at the speed 
of light.

The aim is to create a platform that can execute 
vector matrix multiplication, which is an essential 
mathematical operation in neural networks and 
hence the AI tools that are powered by such 
networks. This operation is therefore crucial for 
both the development and functionality of AI 
applications.

Potential application of the technology is 
envisaged most notably in graphics processing 
units, for which there has been a surge in demand 
following the growth in AI development.

With the capability for numerous computations 
to occur simultaneously there is also no necessity 
to store sensitive data in a computer’s working 
memory, such that computers that are powered 
by this technology can become ‘virtually 
impervious’ to hacking.

Reference: West, P., ‘New Chip opens Door to AI Computing at 
Light Speed’, Electronic Specifier, 23rd. February

FURTHER ADVANCES IN AI
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AI applied to create new rugged 
Microstructures

Researchers at the Massachusetts Institute of 
Technology Computer Science and Artificial 
Intelligence Laboratory have developed an 
innovative AI system which utilises simulations 
alongside testing to forge new microstructures. 
By combining computational design with 
physical experiments and advanced neural 
networks a new approach to material creation 
has been devised that has led to the creation of 
microstructured composites that redefine the 
benchmarks for toughness and durability in 
engineering materials. 

Neural networks are deployed as ‘surrogates’ for 
simulations, streamlining the material design 
process. An evolutionary algorithm enhanced by 
neural networks efficiently pinpoints the highest 
performing samples combining stiffness with 
toughness.

The methodology commenced with the 
fabrication of 3D-printed photopolymers, each 
no larger than a smartphone, but considerably 
thinner. These were then subjected to a unique 
ultraviolet light treatment followed by tensile 
testing using an Instron 5984 machine. This 
physical testing, combined with advanced 
simulations within a high-performance 
computing framework, enabled the prediction 
and refinement of material characteristics with 
unprecedented accuracy.

A key aspect of the research was the 
development of a method to coalesce different 
materials at a microscopic scale. This process, 
characterised by a complex pattern of miniscule 
droplets that amalgamated rigid and subtle 
substances, achieved a harmonious balance 
between strength and flexibility. The close 
correlation between simulation outcomes 

and physical testing results underscored the 
methodology’s validity.

A ‘Neural-Network Accelerated Multi-
Objective Optimisation algorithm’ resulted, 
which navigates the intricate landscape of 
microstructure design, uncovering configurations 
that exhibit near-optimal mechanical properties. 
The algorithm thus serves as a self-optimising 
mechanism that constantly refines its 
predictions so as to more closely reflect actual 
results.

Ultimately it is aimed to design fully automated 
laboratories that minimise the need for human 
intervention and maximise efficiency.

Reference: Fowle, H., Electronic Specifier, 19th. February

AI challenges uniqueness of Fingerprints

Engineers at the University of Columbia have 
used AI to demonstrate that fingerprints from 
different fingers of the same person are not as 
unique as previously thought.

The team used a public US Government 
database of around 60,000 fingerprints to feed 
pairs into a deep contrastive network AI system. 
Sometimes the pairs belonged to the same 
person (but different fingers) whilst in other 
cases they belonged to completely different 
people.

The AI system, adapted from an advanced 
framework, improved its ability to discern when 
seemingly unique fingerprints were from the 
same person with the accuracy for a single pair 
reaching 77 per cent, whilst with multiple pairs 
it significantly increased to the point where 
forensic efficiency was potentially enhanced 
more than ten fold.

A notable achievement was the identification 
of a new type of forensic marker used by the 
AI, which was quite different from the standard 
‘minutiae’, that is branchings and endings 
in fingerprint ridges. Instead, the AI focused 
on angles and curvatures in the centre of 
fingerprints.

The findings suggest that AI may have 
‘transformative potential’ in some otherwise 
established fields. In particular, AI can provide 
new insights from existing data and it would 
appear that new AI-led discoveries are waiting to 
be made.

Reference: West, P., ‘Not every Fingerprint is unique, AI 
discovers’, Electronic Specifier, 11th. January
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Fujitsu speeds up Quantum Circuit Computation

Fujitsu has devised a technique on a large-scale 
quantum simulator that it has developed that 
speeds up quantum classical algorithms so as to 
increase computational speed by 200 times that 
achieved by previous simulations.

With the new technology simultaneous processing 
of large numbers of repetitively executed 
quantum circuit computations are distributed 
among multiple groups. This has made it possible 
to perform computations on a quantum simulator 
in just one day, where it would have taken 200 
days to complete them using conventional 
methods. As a result it is now possible to complete 
simulations of large-scale quantum computation 
within a realistic timeframe and to simulate the 
behaviour of larger molecules computed by a 
hybrid quantum-classical algorithm, leading to 
algorithm development.

Quantum-classical hybrid algorithms seek a 
quantum circuit that provides the lowest energy 
state, for example the ground state of a molecule, 
by alternating between the process of performing 
quantum circuit computation and the process of 
optimisation of quantum circuit parameters using 
a classical computer. Parameter optimisation 
by classical computers, however, requires 
preparation of a large number of quantum circuits 
with small changes in parameters, performance 
of quantum circuit computation for all of them 
sequentially, and then derivation of the optimal 
parameters from the results. This requires 
considerable time for computation, especially for 
large-scale problems. Increasing the number of 
nodes simply to speed up circuit computation has 
been limited due to communication overhead, 

leading to a requirement for new technology.

Fujitsu has focused on the fact that quantum 
circuits with small parameter changes can 
be executed without affecting each other, 
allowing for the development of a distributed 
processing technology that enables each 
group to execute different quantum circuits by 
dividing the computation nodes of the quantum 
simulator into multiple groups and using so-
called RPC technology to submit quantum circuit 
computation jobs through the network. Multiple 
quantum circuits with different parameters can 
thus be simultaneously distributed and calculated 
and the computation time can be reduced to one 
seventieth of its previous value.

Fujitsu has subsequently demonstrated for the 
first time that when distributed processing of 1024 
compute nodes into eight groups for a 32 qubit 
problem, it was possible to achieve a quantum 
simulation run time of 32 qubits in one day where 
previously it would have taken around 200 days.

Reference: Fowle, H., ‘Fujitsu speeds up Quantum Circuit 
Computation by 200x’, Electronic Specifier, 19th. February

Using Coherent Spin Shuttling to scale up 
Quantum Computing

Researchers at RIKEN have succeeded in 
successfully connecting two silicon spin qubits 
that are physically distant using coherent spin 
shuttling.

This pioneering method addresses the long-
standing challenge of linking quantum dots 
that are far apart, which is crucial for scaling 
quantum computers from hundreds to millions 

QUANTUM COMPUTING:  
SOME RECENT DEVELOPMENTS
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of qubits, and much needed for the successful 
commercialisation of quantum computers.

Silicon quantum dots, with diameters in the tens 
of nanometres, have the advantage of being 
compatible with existing silicon fabrication 
technologies, but it has hitherto been difficult 
to connect quantum dots that are not in close 
proximity. In order to connect many qubits they 
have to be densely crammed into a very small 
area, and using wires to connect such densely 
packed qubits is not practical.

The RIKEN team has therefore devised a two-qubit 
logic gate between silicon spin qubits that are 
physically apart, a development that opens the 
door to scaling up quantum computing based on 
silicon quantum dots.

The technique, known as spin shuttling, enables 
the movement of single spin qubits across a 
quantum dot array without disrupting their phase 
coherence (vital for quantum computers as it 
transports information ). It involves propelling 
electrons through an array of qubits by applying a 
voltage.

With coherent spin shuttling quantum information, 
specifically the spin state of a particle, is 
transferred between different locations without 
losing its quantum coherence ( the property that 
allows particles to be in a combination of states at 
the same time ).

Reference: Fowle, H., Electronic Specifier, 15th. January

Reaching the Ground State of Quantum Sound

Scientists at the Max Planck Institute for the 
Science of Light have successfully cooled sound 
waves in optical fibres using laser light, bringing 
the achievement of the highly desired quantum 
ground state of sound in waveguides ever closer.

Quantum ground state is a state with minimal 
energy and disturbance, and by cooling the 
system scientists aim to reduce acoustic phonons 
( particles of sound that can disrupt quantum 
measurements ) to virtually zero, so bridging the 
gap between classical and quantum mechanics 
and enhancing the precision of quantum 
observations.

The study, led by Dr. Birgit Stiller, reports a 
significant reduction in temperature of a sound 
wave, initially at room temperature, by 219 Kelvin 
using laser cooling. This method, ten times more 
effective that previous methods, reduced the initial 
phonon number by 75 per cent, achieving a low 
temperature of 74 Kelvin (minus 194 Celsius).

Reference: Fowle, H., Electronic Specifier, 24th. January

World’s first Fault-Tolerant Quantum Computer

The world’s first commercial fault-tolerant 
computer equipped with so-called ‘logical 
qubits’ is expected to be operational later this 
year.

Logical qubits, that is physical quantum bits 
interconnected through quantum entanglement, 
enhance the accuracy of quantum computing by 
duplicating data storage across several locations, 
which diversifies the points of failure during 
computations, mitigating error risks.

The quantum computer that has been created, by 
QuEra in collaboration with Harvard University, has 
256 physical qubits and ten logical qubits, and is 
said to lay the groundwork for software developers 
to commence experimentation with code for 
future quantum computing iterations.

The need for error correction in quantum 
computing stems from its use of qubits, which, 
unlike conventional computers that use bits that 
are either 0 or 1, can exist in a superposition of 
states between 0 and 1. Quantum entanglement 
enables qubits to be interconnected, facilitating 
simultaneous existence in multiple states so 
calculations can be achieved at much higher 
speeds than with conventional computers. 
Unfortunately, however, qubits are prone to 
disturbances, which cause a high error rate. 
Around one in a thousand qubits have a tendency 
to fail, as against one in a billion billion bits in 
traditional computers.

By utilising data redundancy, where identical 
information is stored in multiple locations, logical 
qubits serve to reduce error rates should physical 
qubits fail, so ensuring that calculations can 
continue without disruption.

In order to create the logical qubits, error-
correcting computer code is applied to regular 
qubits, and logical gates or circuits introduced to 
create the entanglement. The quantum computer 
then calculates the ‘syndrome’ ( an indicator of 
potential errors ) and corrects any detected errors 
before moving on to the next operational phase.

[ Reference: Fowle, H., Electronic Specifier, 20th. February ]
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Five-axis Robots solve Domestic Appliance 
Wiring Challenges

In the modern world robots are able to assemble 
mechanical parts and automatically place 
surface mount components to populate printed 
circuit boards, but so far wiring harnesses 
have been unable to be incorporated into the 
full automated process. Wiring harnesses in 
domestic appliances remain a complex tangle of 
wires and connectors and have been recognised 
as the last major barrier to manufacturing 
automation for domestic appliances.

Currently 90 per cent of wiring harnesses are still 
assembled by hand and have connectors added. 
These harnesses require 100 per cent testing and 
typically operating equipment manufacturers 

(OEMs) will over-order harnesses in order to 
guarantee that they will have sufficient stock to 
manage quality control, for example if harnesses 
become damaged as a result of wires being 
bent, twisted or pushed during final assembly of 
the appliance. In addition, such harnesses are 
commonly over-specified in terms of conductor 
size to achieve the required ruggedness and 
insulation added to prevent short-circuiting. All of 
this adds cost to the end product.

Now, a robot cell designed for ‘electrical function 
integration’ ( total or partial replacement of 
traditional wire harnesses ) has been developed in 
an attempt to counter these issues. This five-axis 
robot with interchangeable tool heads, known as 
end effectors, is able to add well-secured bare 

ROBOTICS NEWS
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or insulated wires to system components and 
sub-assemblies even where these have complex 
three-dimensional shapes. The machine can also 
automatically attach electrical connectors to the 
wiring.

The robot routes wires with conductors up to 
3mm in diameter, which is approximately 13 AWG. 
This means that each conductor can carry over 
20 Amps, sufficient for powering motors, relays 
or fans, in addition to low-level monitoring and 
control signals.

The robot used as a stand-alone machine or 
integrated within a production line is noted to 
significantly cut the tact time for assembling an 
appliance control panel, which can be flat or 
curved, rigid or flexible. With each wire individually 
secured the panel may not require insulation, 
whilst the wires will be less prone to environmental 
damage as they are securely positioned.

Reference: Miles, S., Electronic Specifier, 1st. March

Introducing the Robotic Guide Dog

The University of Glasgow, in collaboration with 
industry partners and two prominent charities, 
is pioneering the development of an AI-powered 
four-legged robot designed to enhance the 
mobility of visually impaired people.

Known as the RoboGuide project, it uses a 
sophisticated amalgamation of AI, robotics and 
sensors in combination with advanced navigation 
and mapping technologies, surpassing the 
capabilities of traditional GPS and camera-based 
systems, which are noted for their limitations in 
indoor environments and in navigating around 
obstacles.

An array of advanced sensors, including LiDAR 
sensors and infrared, provide the robot with 
a 360-degree view if its surroundings, whilst 
sophisticated software interprets the sensor data 
in real-time, learning optimal routes and making 
split-second decisions to guide the user safely 
through their environment.

The RoboGuide also incorporates large language 
model technology, allowing it to understand and 
respond to voice commands, aiding navigation 
and facilitating interactive engagement.

Reference: Miles, S., ‘Robotic Guide Dogs: Pioneering Assistive 
Technology’, Electronic Specifier, 21st. February

Treating Liver Cancer with Microrobots

Researchers at the Polytechnique Montreal 
and the University of British Columbia, have 

pioneered a technique for treating liver tumours 
using magnet-guided microrobots embedded 
within an MRI device.

The biocompatible microrobots are crafted 
from magnetisable iron oxide nanoparticles and 
designed to deliver treatment to specific targeted 
areas so as to minimise harm to surrounding 
healthy cells.

Currently liver cancers, especially hepatocellular 
carcinoma - a leading cause of cancer 
deaths worldwide - are treated by transarterial 
chemoembolisation , which requires specialised 
personnel and invasive procedures.

With the new method an MRI-compatible 
microrobot injector is used, capable of assembling 
‘particle trains’ of the microrobots, which are easier 
to control and detect within the MRI. This precision 
ensures both the correct direction of treatment 
as well as the appropriate dosage, as each 
microrobot carries a portion of the therapeutic 
agent.

Testing using an anatomical atlas of human 
livers on patients previously treated with 
chemoembolisation revealed that in over 95 
per cent of cases the tumour locations were 
compatible with the navigation algorithm.

Next steps involve leveraging AI to optimise real-
time navigation and address challenges such as 
blood flow modelling and the impact of patient 
positioning on the journey of the microrobots 
towards the tumour.

Reference: West,P., Electronic Specifier, 25th. February



19

Subscribe to Electron here https://membermojo.co.uk/ie

Researchers at the Georgia Institute of 
Technology have developed a light-based 
approach for printing metal at the nanoscale, 
a domain that is considered crucial for 
advancements, notably in electronics and 
sensor technology.

The method uses nanopatterning, which allows for 
the creation of unique structures with exceptional 
functions. In the past nanopatterning has 
necessitated the use of high-intensity light sources 
in the form of femtosecond lasers, but at a cost of 
around $500,000 these have been too expensive 
for many research laboratories and small-
scale enterprises, making it difficult to transition 
nanotechnology from academic settings to 
practical real-world applications.

Now, pioneering application of superluminescent 
light-emitting diodes, or SLEDs, has enabled 
the development of an original projection-style 
printing technology which converts digital images 
to optical images that can then be displayed on a 
glass surface. The key innovation lies in the ability 
of the system to produce images that are sharply 

focused, which is a critical factor when it comes 
to ensuring that there are minimal defects in final 
nanostructures.

A specially formulated clear ink solution 
composed of metal salt and specific chemicals 
is used to absorb light, and when exposed to light 
from the projection system it produces a chemical 
reaction that transforms the salt solution into 
metal. The metal then adheres to the glass surface 
aggregating to form the desired nanostructures.

This method allows for the printing of whole 
structures in a single step, unlike the point-by-
point method used in conventional systems, and 
has been shown to be 480 times faster and 35 
times more cost effective.

Reference: McCann, K., ‘Georgia Tech create 480 times faster 
Nanoscale Metal Printing Method’, Electronic Specifier, 22nd. 
January

BREAKTHROUGH IN 
NANOSCALE METAL PRINTING
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BIOCOMPATIBLE INK ABSORBS 
SOUNDWAVES TO HARDEN 
3D-PRINTED SHAPES

Engineers at Duke University and Harvard 
Medical School have developed a new 
biocompatible ink that has the ability to solidify 
into various 3D shapes and structures by 
absorbing ultrasound waves rather than light.

The ink is what is known as a sonicated ink, 
or sono-ink, which as a blend of hydrogels, 
microparticles and molecules that are designed 
to react specifically to ultrasound waves. 
Once injected into a target area a specialised 
ultrasound printing probe transmits focused 
ultrasound waves into the ink transforming it into 
complex structures, such as bone-like scaffolds 
and hydrogel bubbles that can be placed on body 
organs.

As ultrasound waves can penetrate over 100 times 
deeper than light while spacially confined, tissues, 
bones and organs can be reached with a high 
spacial precision that has not been possible light-
based printing methods. This makes it particularly 
suitable for biomedical fields such as bone 
healing and heart valve repair.

A recent application has been in chemotherapy 
where a chemotherapy drug was introduced into 
the ink, which was then delivered to a sample of 
liver tissue. The resultant hydrogels successfully 
released the chemotherapy into the liver tissue.

The ability to print through tissue is thought 
to allow for many new applications in surgery 
and therapy that currently involve invasive and 
disruptive methods.

Reference: West, P., Electronic Specifier, 1st. January
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BREAKTHROUGH IN 2D 
MATERIAL TECHNOLOGY

Researchers at the University of Manchester 
have achieved a breakthrough in 2D material 
science that is believed to have major 
implications for the future of electronics.

The technology involves the use of a fully 
inorganic stamp in an ultra-high vacuum that has 
enabled the precise assembly of van der Waals 
heterostructures with up to eight individual layers. 
This has resulted in atomically clean interfaces 
over large areas, significantly outperforming 
existing methods bringing the commercialisation 
of 2D material-based electronic devices closer to 
reality.

The rigidity of the new stamp design dramatically 
reduced strain inhomogeneity in assembled 
stacks and a tenfold decrease in local observation 
was observed at ‘twisted’ interfaces relative to 
current assemblies.

The new method provides a means of stacking 
individual 2D materials in specific sequences, 
potentially creating designer crystals with 
unique hybrid properties. Previous techniques for 
transferring these layers relied on organic polymer 
membranes which tended to create surface 
contamination of the 2D materials.

Dr. Nick Clark is quoted as follows:

“ To overcome these limitations we devised 
a hybrid stamp, comprising a flexible silicon 
nitride membrane for mechanical support and 
an ultrathin metal layer as a sticky ‘glue’ for 
picking up the 2D crystals. Using the metal layer 
we can carefully pick up a single 2D material 
and the sequentially ‘stamp’ its atomically flat 
lower surface onto additional crystals. The van 
der Waals forces at this perfect interface cause 
adherence of these crystals, enabling us to 
construct flawless stacks of up to eight layers. “

The team has since scaled up this ultraclean 
transfer process so as to be able to handle 
larger, gas-phase-grown materials, achieving 
millimetre-scale areas, a crucial capability for 
the scalability and potential application of such 
materials in next-generation electronics.

The next stage is to evaluate the effectiveness of 
the method for wafer-scale transfer of 2D films.

The University of Manchester has applied for 
a patent for this method and its associated 
apparatus, and is looking for collaboration with 
equipment manufacturers, semiconductor 
foundries and electronic device manufacturers 
focusing on 2D materials.

Reference: West, P., Electronic Specifier, 1st. January
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ADDRESSING HEAT MANAGEMENT 
CHALLENGES IN MINIATURE 
SEMICONDUCTOR DEVICES

A team of researchers at Osaka Metropolitan 
University has tackled the increasing problem 
of heat management in miniaturised 
semiconductor devices by integrating gallium 
nitride (GaN) transistors with diamond 
substrates.

Diamond has a very high thermal conductivity 
and by using it as a substrate for GaN transistors 
it has become possible to more than double heat 
dissipation efficiency, potentially enhancing both 
the performance and the reliability of high-power, 
high-frequency electronic devices.

The increasing level of miniaturisation of 
semiconductor devices has resulted in a rising 
power density, and with it greater heat generation. 
The improvement to thermal management 
efficiency has therefore risen in prominence as a 
key requirement for the semiconductor industry. 
With diamond having the highest level of thermal 
conductivity owing to its tightly packed crystal 
structure, it is clearly the ideal substrate material, 
but until now its practical application has been 
limited due to the challenge of bonding it with GaN 
elements.

In order to harness the high thermal conductivity 
of diamond, the research team introduced a 
3C-SiC layer 9 a cubic polytype of silicon carbide 
) between the GaN and diamond, significantly 
reducing thermal resistance at the interface. 
This led to the successful fabrication of GaN 
High Electron Mobility Transistors, or HEMTs, with 
diamond as a substrate as opposed to silicon 
carbide (SiC).

This innovation is anticipated to have potentially 
very significant implications in fields that require 
high-power, high-frequency operations such as 
5G communication base stations, weather and 
radar, and satellite communications.

Reference: Miles, S., ‘Diamond-enhanced GaN Transistors in 
Heat Management’, Electronic Specifier, 2nd. January
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TRANSFORMING FOOTBALL 
ADVERTISING WITH 
AUGMENTED REALITY

Historically, advertising in football has been 
largely static, with pitch-side billboards and 
logos on kits, but modern digital technology has 
changed all this with virtual advertisements and 
LED boards now offering brands more visibility. 
Now, digital marketing specialist Supponor is 
taking this a stage further with the introduction 
of augmented reality, potentially revolutionising 
the way brands engage with audiences 
particularly in areas such as football, where 
digital images can be overlaid seamlessly onto 
live broadcasts.

Augmented reality in sports advertising integrates 
digital information with the live broadcasting 
environment, allowing for a more immersive 
viewing experience. Broadcasters can replace 
physical advertisements in the stadium with virtual 
ones that can be tailored to different audiences 
watching the same match. This provides the 
ability to segment and target advertisements 
based on factors such as geographical location, 
language, and even individual preferences.

Supponor, with its proprietary AR technology, 
has enabled real-time digital replacement of 
existing advertising boards in sports broadcasts. 

By utilising advanced algorithms to recognise 
specific areas within the live broadcast feed where 
advertisements can be inserted or replaced, the 
system overlays digital images or videos onto 
these predetermined spaces such that they 
appear as natural parts of the playing field or 
stadium.

The technology notably incorporates advanced 
analytics that allow brands to accurately measure 
the impact of their advertisements.

Reference: Fowle, H., ‘The Augmented Reality of Advertising in 
Football’, Electronic Specifier, 22nd. February
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Why join the Institution of Electronics?

Become a  
member today...

•	 Corporate Members become 
people of letters, able to display 
post nominal letters, being a useful 
accreditation to show employers 
and others they are recognised for 
their achievements.

•	 The Institution of Electronics is one 
of the oldest Institutions specifically 
for electronics engineers both 
professional and amateur.

•	 Members receive a copy of Electron 
published quarterly.

•	 Members have access to historic 
publications on electronics.

•	 Members can request on  
email address in the form  
you@institutionofelectronics.ac.uk

•	 Members are invited to “Coffee 
and Chat”, our regular virtual 
opportunity to chat with one 
another, regarding issues currently 
affecting them and “Networking” 
with like-minded, experienced, 
people.

•	 Members can provide copy for 
inclusion in Electron.

•	 Student members can enter the 
National Electronics Competition.



36

Subscribe to Electron here https://membermojo.co.uk/ie

National  
Electronics  

Competition

The benefits to you:

• Learn how to write a technical paper

• Have your project promoted in an  
 Institution publication

• Be in with a chance of winning  
 a category award

• Join the Institution of Electronics  
 and help guide its future development

An exclusive competition for students  
of Arkwright affiliated Schools. 
The Institution of Electronics was founded in 1930.  

After a period of relative inactivity the Institution is partnering the 
Arkwright Scholarships Trust to rejuvenate its membership with the 
’brightest and best’ future leaders of UK electronics and to provide  
benefit to the UK’s electronics education and industry. 

This competition will give the Institution the chance to champion the  
cause of young people pursuing electronics projects within the 
curriculum, extra-curricular and at home.

Applicants become student members of the Institution and will  
be invited to join the task-force that will plan the next phase of the 
Institution’s development as an incubator for future leaders of  
the electronics industry.  

Registered Charity No. 1091988 - Registered in England & Wales No. 4401993

• Read the application guidelines on the next page

• Read the example technical paper

• Complete your electronics project

• Complete your technical paper and video

• Post the video to YouTube

• Submit your application to the Institution by email

• Ensure you hold current membership of the Institution of Electronics

Entry requirements:

• Applicants must attend an Arkwright-affiliated school,  
 but applicants do not have to be Arkwright Engineering  
 Scholars

• Applicants must complete a project where electronics  
 are integral to its successful function

• Application is free to students holding student  
 membership of the Institution of Electronics

• Applicants must report on their project using a  
 simplified ‘Technical Paper’ format and a two-minute  
 video 

Entry categories:

1. Any student -Year 11 (England & Wales),  
 S4 (Scotland), Year 12 (Northern Ireland)

2. Any student -Year 12 & 13 (England & Wales),  
 S5 & S6 (Scotland), Year 13 & 14 (Northern Ireland)

3. Arkwright Scholars

4. Arkwright alumni in 1st / 2nd year of an  
 undergraduate degree

Entries National Electronics 
Competition

What to do next?
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Your project:

• The project you submit can be anything, provided  
 that electronics are integral to its successful function.  
 We expect most applicants to use a project they  
 have already completed or are working on at  
 university, school (curricular or extra-curricular)  
 or at home. There is no need to create a new project  
 specifically for this competition. All projects must be  
 complete and functioning when the technical paper  
 and video are submitted 

• An applicant can submit multiple projects - each one  
 needs its own technical paper and video, but they must  
 be submitted en masse in one email to the email  
 address below. 

• Applicants must report on their project using  
 a simplified ‘Technical Paper’ format and a  
 two-minute video 

The video:

• Produce a video (maximum two minutes) and post  
 it to YouTube to: showcase, demonstrate and explain  
 the main functional features and technical aspects  
 of your project.

• Apart from its short duration we provide no other  
 guidelines for the video—be creative!

Competition deadlines:

 
   
 

 
  
 

 
  
 

• Entries will be accepted from 1st July each year. The 
closing date is 31st August each year -late entries will 
not be accepted

• Results will be available mid October each year; 
Winners will receive their awards in November by 
arrangement with their school

• Institution publication, containing submitted papers 
of adequate quality, will be published the following 
year

The ‘technical paper’:

• When Engineers, Scientists and Technologists submit their work to be  
 published in a peer-reviewed journal or at an international conference,  
 they must write a ‘technical paper’ to a rigid formatting specification.  
 To give applicants an early experience of this, we require applications in  
 such a format. An example technical paper is provided here. Our example  
 is a paper ‘converted’ from the D&T project portfolio prepared by Arkwright  
 Scholar Vaughan Jubb-Buckley as part of his school-based GCSE project.

• Submit your paper in exactly this format i.e. the same text font, size, style  
 and colour, and the same main Headings (Sections 1 to 8). You can change  
 subheadings and of course you must delete the example text and images  
 and add your own (you do not need to add the same number of images as  
 in the example. Use however many images suits your project the best).  
 Use the same bracketed number format where you want to refer to a  
 reference document (e.g. the example paper contains two references  
 quoted in sections 2 and 3.2). Don’t forget to change the footer. Maximum of  
 10 pages total please (yes we know the example paper is 12 pages long!)

The prizes:

• Each submitted project will be assessed by a panel of experts on its form,  
 function and innovation

• All technical papers adjudged to be of an adequate quality will be  
 published in an Institution of Electronics publication (great for your CV)

• All applicants (and their teachers if the applicant is still at school) will  
 be invited to take part in the task force that will plan the next stage of the  
 Institution’s development

• The winner of each category (see the categories on the previous page)  
 will receive £200 plus a certificate

How to apply:

• Send an email to the membership officer  
 admin@institutionofelectronics.ac.uk with the subject  
 “National Electronics Competition”

• In the email state: your full name; your school (prior school if you are now at  
 university), your university if you are at university; the category number  
 (1-5) that you are entering

• In your email include: your technical paper(s) as an attachment to the  
 standard specification, in an editable format (e.g. Microsoft Word);  
 and a link to your YouTube video(s)

• Please note: Entry for existing student members is free,  
 if you are not currently a member please visit  
 https://institutionofelectronics.ac.uk/membership-grades/  
 and pay the £10.00 membership fee to join as a student member

Guidelines for application

https://institutionofelectronics.ac.uk/wp-content/uploads/2024/02/example-technical-paper.pdf
mailto:admin@institutionofelectronics.ac.uk
mailto:https://institutionofelectronics.ac.uk/membership-grades/?subject=
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GARDEN SHED RADIO

Garden shed radio – that was the name 
coined by a UK MP (Tony Benn) around 2002 
when community radio was included in the 
Communications Bill put out for consultation 
by Parliament. That Bill became an Act of 
Parliament in 2003, over 20 years ago.

Many changes were desired by the authors of 
that Act, centered around the privatization of 
broadcasting – TV and radio – freeing the sector 
from the clutches of the BBC. Hence it included 
a third tier of broadcasting, at a “not for profit” 
level within the charity sector encouraging 
community groups and activities, at a local 
level.

Government approves but leaves it to 
individuals to implement – and in the case of 
local radio, to amateurs who largely had no 
experience of radio. I know that, I sat with them 

in working groups.

But did the Government foresee the digital 
revolution. I hope so, because that revolution 
had already started in the 1970s with the “silicon 
chip”. That revolution led to signal processing 
that enabled modulation more advanced 
than AM (amplitude) or FM (frequency) making 
more efficient use of the spectrum. It led to 
audio compression saving bandwidth whilst 
retaining fidelity (mp3 and now AAC). It provided 
computers which enabled audio and video 
editing, plus automation of playout. It enabled 
remote control of equipment, telemetry 
of information, transfer of media files, and 
accessible storage of media. And this revolution 
took broadcasting out of the hands of the 
educated elite and dropped it into the hands of 
the amateur who did not have huge financial 
resources or vast infrastructure.
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So in 2000 I sat with people who shared their 
capabilities and experiences and went away 
to implement local community radio. Now 25 
years later there are 304 (May 2024) licensed 
community radio stations in the UK (mostly 
on FM). I went away and put a broadcasting 
antenna on a church tower, borrowed a 
basement room for a studio and sat with a few 
friends in front of a microphone with a simple 
amplifier, a CD player and cardboard box of 
CDs. We did that from 7 am to midnight, for 
30 days, to establish and prove to Ofcom our 
capability. We did that on Wirral as a Christian 
and Community Radio station, called FLAME, and 
enjoyed it immensely. Our friends also enjoyed 
it and we were convinced that we could repeat 
the broadcasts, and learn to do it better. So we 
built our own studio in the beer cellar basement 
of an old night club, and for 7 years broadcast 
at Easter and in September for a month from a 
local radio tower, awaiting the opportunity to 
gain a full time licence.

From 2009 onwards we started broadcasting 
full-time on 1521 MHz (Radio Caroline’s old pirate 
frequency … who remembers that ?). We met 
the Ofcom key commitments for community 
radio programming (30% speech, 28% original, 
25% new, 80% produced by the FLAME team). 
We met Ofcom’s desire for “social gain” for our 
community in terms of

1.	 the provision of sound broadcasting services 
to individuals who are otherwise under-
served

2.	 the facilitation of discussion and the 
expression of opinion

3.	 the provision of education or training to 
individuals not employed by the person 
providing the service

4.	 the better understanding of the particular 
community and the strengthening of the 
links within it

AND we enabled, and encouraged access and 
participation from the local community, and 
accountability to that community. We built our 
own broadcasting studio and recording room 
in a church hall and hung wires in trees to give 
a medium wave broadcasting antenna (we 
were not allowed panning permission for a 
permanent site and had to be well away from 
any houses).

Now in 2024, five transmission sites and three 
studios later we are still enjoying broadcasting. 
We have four computers working continuously. 
We prepare 70% of our broadcasting content, We 
have 0.7 Terabyte (347 Gbyte of programs and 

70,000 tracks, 339 Gbyte of music) safely backed 
up, in a compressed format.. We operate around 
the clock. Our reach is worldwide. Most program 
preparation and broadcasting scheduling is 
“home working”, as is our two hour breakfast-
time show (not from the garden shed but from a 
comfy living room). We are staffed by volunteers 
many of whom have become enthusiastic 
broadcasters with friends who listen in. And 
all of this has been achieved at less than £5/
hour (a £30,000/annum budget). When I was in 
University in the 1960s all of this was unthinkable.

Yes there is a need for innovation, for an artistic 
flair for broadcasting and for good business 
management skills, but there is also plenty of 
scope for local volunteers to share the fun. Skills 
are learnt on the job, and our text book is to 
observe other media practitioners.

In the early years we had to find our own 
transmission sites and operate our own 
transmission equipment but the digital 
revolution has enabled us to hand that over 
to service providers, at a modest fee. Hence 
we can concentrate on what we are good at, 
broadcasting. The first step of independence 
came around 10 years ago with internet radio. 
Another recent step is into digital radio (DAB … 
digital audio broadcasting). So we have now left 
the analogue world well behind – to the delight 
of our listeners who now benefit from high 
fidelity crystal clear reception plus metadata 
that tells them what is being broadcast by 
whom.

Approximately 30% of our output is speech, in 
conversational form … it is said that “the best 
radio is a conversation overhead on a bus”. 
We are free to include controversial topics 
and overall try to be unbiased. And we include 
people’s stories giving them time to express 
their views and describe their lives. That means 
that approximately 70% of our output is music 
– someone fittingly described radio as “the 
wallpaper” to me. In the UK, the use of music 
used to be licensed by PPL and by PRS but now 
“TheMusicLicence” covers playing of music for 
listeners through the radio and other digital 
devices.

“TheMusicLicence” ensures that those who are 
involved in creating the music we all enjoy, are 
fairly paid for their hard work and talent. After 
business costs, all the music licence fees go 
back to PPL and PRS for Music who then process, 
allocate and distribute royalties to the music 
creators that they represent. (PPL represents the 
rights of over 130,000 performers and recording 
rightsholders while PRS for Music represents the 
rights of over 160,000 songwriters, composers 
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and music publishers). All broadcasters need 
this licence for each media they use, however 
where they “simulcast” (simultaneously 
broadcast) multiple transmissions of the same 
content concurrently via different media, 
allowing them to reach a wider audience, the 
extra licence is heavily discounted. Ofcom 
encourages community radio stations to 
seek advertising revenue, and allows them to 
cover up to half of their annual expenditure 
from advertising revenue. However PRS/PPL 
licence fees are proportional to advertising 
revenue. Another disadvantage of PRS/PPS is 
the need to provide monthly reports on music 
used on one chosen day in the month (unless 
agreement can be reached that a larger station 
is representative of the music played and PRS/
PPL agrees to waive the “reporting requirement”).

WE SAY THAT Flame CCR is “online” ... in detail 
that means Flame CCR webcasts via its service 
provider Canstream. Flame CCR can be accessed 
from a variety of online sources such as www.
radioplayer.co.uk (or our www.flameradio.org 
website which gives direct access to Radioplayer 
via the LISTEN LIVE button). There are at least 10 
other internet portals that carry Flame (such 
as www.tunein.com). Another easy way is via 
smart speaker saying “find Flame Christian and 
Community Radio” to AlexA or one of her friends. 
Our mobile phone APP takes listeners directly to 
Flame CCR. All of that is another dream realised, 
with the ability to listen to Flame CCR on a mobile 
phone whilst on the move.

A recent step of independence has come with 
Ofcom granting a small scale DAB licence 
(SSDAB) to major towns across the UK. SSDAB 
uses wide-bandwidth broadcast technology 
in Band III (174 – 240 MHz). So far 78 towns in the 
UK now have these broadcasts (and there are 
now 157 community radio stations with C-DSP 
licenses). SSDAB is considerably cheaper than 
the original high power regional DAB because 
the onset of DAB+ multiplexing enables a 
service provider to squeeze more channels 
into a multiplex. Being only city-wide, with a 
multiplicity of locations, it avoids the use of the 
few expensive regional broadcasting towers. 
It operates on tall buildings with low power 
(typically 100 watts) and limited range. Antenna 
need to be on tall buildings because the higher 
frequency of DAB, compared to FM, means 
blackspots and shadows. This can be annoying 
with sudden short dropouts when travelling 
through the area, and typically coverage is 
only for 25 miles which is shorter than some 
commuting distances. There is a hidden snag in 
the DAB+ multiplexing means that the old DAB 
radios need replacing, so look out for the “ready 
for DAB+” tick on the box when buying a new DAB 
radio.

Locally WE SAY THAT Flame CCR is “on DAB+” 
– in detail that means that Flame CCR is one 
channel (amongst 32) on the Liverpool 2 
multiplex, broadcast by Liverpool DAB Ltd www.
liverpoolDAB.com from St John’s Beacon in 
Central Liverpool and also from Woolton. Flame 
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CCR has a community DSP (C-DSP) licence from 
Ofcom and serves Liverpool as a Christian and 
Community radio station. Coverage is Liverpool 
and most of Wirral (over 1.5 million people).

Whilst community radio is the “third tier” of 
broadcasting, it demands more than amateurs 
in their garden shed – it is in the open airwaves 
competing with the professionals, and listeners 
expect perfection. They contact us when we 
make mistakes, are not perfect quality or go 
off air. But technology is not perfect, it breaks 
down at the least convenient time. We learnt 
to provide automatic back-up systems, initially 
with simple recorded programs from a silence 
detector and mp3 player (with every 15 minutes 
the song “help, I need somebody, not just 
anybody, you know I need someone, help”) 
(The Beatles 1965). Nowadays we avoid a single 
point of failure by having an additional route 
from our Liverpool home studio to our service 
provider who hosts specially created software 
that switches to alternate programs when the 
audio fails (and informs us, and switches back 
when the problem is solved). DAB and internet 
broadcasting also shine a sharp unforgiving 
light on our sound quality, so we are kept on 
our toes with quality control. Listeners expect a 
well-organized, and publicized, broadcasting 
schedule from an easy to access website – and 

keeping to schedule. And then they miss the 
programs and want “on-demand” so we have 
7,700 hours of programs on FLAME’s “LISTEN 
AGAIN”, plus podcast of the controversial stuff.

We have ourselves become critics of the 
professionals and shout at the TV or radio when 
“Auntie” gets it wrong.

Community radio is local, and increases 
“localness” by featuring local news/ weather/
travel, supporting local charities and businesses, 
providing work experience opportunities for local 
schools and colleges, giving a window to local 
musicians and poets/authors, and providing 
local volunteering opportunities. It can cheaply 
advertise local businesses. This runs counter 
to the BBC (who have cut-back local radio) 
and to commercial radio stations (including 
the independents) who are facing take over 
pressures from national commercial radio.

So perhaps the government really was 
foresighted in riding the wave of digital 
technology, and countering the centralization 
pressures, and encouraging localness by 
enabling local community radio …. Or has it just 
been an accident ?

Article written by Norman Polden, C.Eng, FIEE – station 
manager of Flame Christian & Community Radio 30/5/24

More details on Flame website  
https://flameradio.org/
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