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Another year is about to finish. And 2021 has been 
a lot. But that’s not to say that it’s been bad: 
just different, and if there’s one thing that 2020 

taught us, it’s that some things just are different now. 
But change is isn't always a bad thing; in fact, one thing 
I wanted to reflect as I prepared this issue was just how 
far organisations’ attempts to become COVID-secure 
have improved technology – from the retail to the 
healthcare industries. And engineering is at the forefront 
of this.

Just this month I enjoyed being a part of the 
Elektra Awards, which celebrated the phenomenal 
achievements that the industry has seen this year. It 
was certainly refreshing to see all the breakthroughs, 
up close and personal, which manufacturers and other 
organisations have achieved. This is especially true 
when you consider that 2020’s restrictions meant that 
such an awards ceremony was unable to go ahead last 
year. It was held virtually as a result.

But again, there is a silver lining to 2020’s staple 
‘going virtual’ approach to what would otherwise 
have been mass gatherings. Our modern ability to 
host virtual events when in-person meetings are 
disallowed, whether those meetings are awards events 
or medical appointments, do indeed show just how 
efficient communications technologies have become.

It is not just communications devices either, of 
course: the improvements in the comms industry 
have opened doors to a great many other fields 
of engineering. As this issue makes clear, wireless 

EDITOR’S COMMENT

the synergy of comms and robotics
networking is integral to robotics – and vice versa. 
That’s why I took a particular interest in this 
December issue’s feature focuses on Communications 
and Robotics: it was a golden opportunity to illustrate 
how the two fields not only go hand in hand with 
one another, but also the fact that their synergy has 
been a crucial part of both the healthcare and retail 
industries, too.

So for stories on robotics, read my work on page 
6 about telerobotics (teleoperated, aka remote, 
robotics) in medical operations; and look up 
ABB Robotics’ page 26 story on how consumers’ 
behaviours, which have been impacted by the 
ever-increasing efficiency of internet connectivity and 
this decade’s physical distancing demands, have led 
to a higher reliance on COVID-secure technologies. 
These include click and collect and – of course – 
warehouse robots. Plus, on page 16, Devin Partida 
explains why we may be well on the way to seeing 
human-like robots given the current advances in the 
industry.

Alongside these topics, Beatrice O’Flaherty on 
page 8 covers her interview with Nuria Manuel, 
an entrepreneur in a field that is ever-present in 
communications and robotics: software quality 
assurance.

And to focus on the communications industry 
itself, this issue also has a cover feature on Wi-SUN 
(Wireless Smart Ubiquitous Network), and how it will 
be crucial to address the ever-growing populations 
of smart cities. Plus, Kiera Sowery discusses on page 
20 the importance of both recognising and acting 
on cyber security concerns in smart hospitals; and 
on page 22, a feature by Rohde & Schwarz discusses 
how the proper T&M is vital to addressing the design 
challenges and their solutions in satellites and ground 
stations.

Put simply, robotics and communications leave us 
with an exciting, and promising, view of where this 
decade is taking us! And with that said, let’s hope that 
such technologies will make 2023 a better time for 
everyone.

Until next year! 
Sam Holland, Editor, Electronic Specifier
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ROBOTICS

Remote robotics in COVID times
Perhaps the most major catalyst for the production of robotics has been the 
world’s response to COVID-19: lockdowns and their resultant rise in home-
based working have, by necessity, led to the improvement of many areas 
of robotics – particularly the remote-controlled field of medtech known as 
‘telerobotics’. Sam Holland discusses the exciting field.

What is telerobotics?
While definitions of ‘telerobotics’ vary across the industry, 
the term will be used here to mean ‘the remote operation 
of robots by one or more humans’. More specifically, 
telerobotics involves robots that are at least partially 
controlled (some telerobots have a degree of autonomy) 
by one or more people using human-machine interfaces 
– but never are those humans and machines within close 
proximity.

This is crucial of course, as, particularly in 2020 when 
physical distancing was in abundance, many people would 
have been unable to go anywhere near robots if such 
machinery was in occupied places, especially COVID 
wards.

What is a key application of 
telerobotics?
While there are countless uses for telerobotics, the focus 
here will be on healthcare, given that the lockdowns of 
2020 and 2021 saw the rise of physical distancing and 
self-isolation reach an all-time high. This is perhaps the 
main reason that telerobotics (which was already crucial 

due to pre-COVID search and rescue missions) has 
recently become more prominent than ever before.

As mentioned, the use of telerobotics has proved 
paramount in COVID wards: the technology has allowed 
medical experts to both treat, and limit the spread of 
infection from, sufferers of coronavirus disease. In 
parallel to the benefits of telemedicine (wherein medical 
appointments are carried out over video calls), which 
has also been thoroughly utilised throughout the COVID 
lockdowns, telerobotics has allowed hospital staff to 
diagnose and treat patients while maintaining a safe 
distance.

The subfield of telerobotics: 
telesurgery
One particular area of telerobotics that has been 
bolstered since 2020 is a subfield of the technology: 
telesurgery. Telesurgery, also known as remote surgery, 
involves robotic surgical equipment that is controlled, 
partially or completely, by one or more surgeons through 
human-machine interfaces on a shared wireless network.

Such a form of surgery was first utilised in mid-2001, 

An example of a medical telerobot, which performs surgery on a patient based on a surgeon’s remote commands
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when the surgeon Dr Jacques Marescaux remotely 
removed a female patient’s gallbladder. And ‘remotely’ is 
an understatement: he was in New York and she was in 
France!

The problem of latency
It is phenomenal that, over 20 years ago, wireless 
communication and robotics were advanced to such a 
point that remote surgery was possible at a transatlantic 
level – decades before ‘physical distancing’ and ‘self-
isolation’ became staple terms in medical care.

Nevertheless, the problem of latency (albeit just a 
split second’s worth) was an inevitable concern in the 
operation: Dr Marescaux had to work with delayed 
communications when carrying out the surgical procedure, 
especially as it took place in the early noughties. In fact, 
the latency concerns over telerobotics have persisted ever 
since.

Where 5G comes in
Despite the above, now, as we near the end of 2021, remote 

Hybrid Polymer Aluminum 
Electrolytic Capacitors

Offers a very high ripple 
current and low Equivalent 
Series Resistance

robotics has reached the point that 5G may soon be able 
to allow such COVID-secure surgeries to be achieved in 
real time using tactile internet. (Tactile internet is when 
human-machine interfaces, such as telerobotics, VR 
systems, and so on, provide their users with instant haptic 
feedback from the very devices that they control.)

As 5G continues to become ever more prevalent, the 
communications network could render the already-break-
through approaches to remote medical operations and 
patient diagnoses better than ever before.

To quote from the conclusion of the journal, ‘The 
potential impact of 5G telecommunication technology on 
ophthalmology’: 

“If the 5G network delivers as promised, technologies 
including VR, AI, teleophthalmology and telesurgery may 
be key assistive components in the delivery of improved 
healthcare to the global population.”

Not bad for a communications technology whose 5G masts 
were blamed for transmitting COVID less than two years 
ago!

ROBOTICS
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Desensitised to adversity
From the age of 14 years old, Nuria knew 
she wanted to pursue engineering. Despite 
her curiosity of the subject, she recalled the 
adversity that she faced as a girl interested in 
STEM.

Nevertheless, her passion was ignited after 
a school visit from someone who studied 
Chemical Engineering. “They talked about the 
processes involved – it was about creating things 
out of raw materials. It sounded amazing and 
like something I would want to do.

“I started communicating to my teachers that I 
wanted to go into engineering. I noticed it was 
actually female teachers telling me not to go 
into it because they thought it was a man’s role 
in a male-dominated industry.

“It was finally my male Chemistry teacher who 
told me we need more women in engineering. 
His encouragement pushed me to go forward. I 
found that this seemed to be the case across the 
board – a lot of teachers were preventing female 
students from going into STEM subjects.”

Upon starting university, Nuria became 
very conscious of the effect that a lack of 
encouragement can cause. She was one of three 
women on her course. She said: “Of course it 
was overwhelming, but by that point, I’d heard 
so many people tell me ‘No’ that whenever I 
heard it I just wanted to work harder. I became 
desensitised to the word.”

Transitioning between 
sectors
After studying Chemical Engineering, Nuria 
worked in a plethora of related industries. These 
included oil and gas, as well as wastewater 
treatment and construction.

Nuria then spent four years in a diesel engine 
manufacturing company, having initially 
started as a product validation engineer to 
identify problems reported by customers 
and find solutions. Such problems related to 
both hardware and software, which incited a 
newfound inquisitiveness in Nuria.

Nuria explained her career jump: “There were 
a lot of changes happening in the industry and 
across the tech sector. I transitioned from being 
a product validation engineer into software. I 
became a senior onboard diagnostics engineer, 
which involved developing, testing and 
implementing diagnostics.

“The role was focused on hardware. As part of 
this, I realised I had a passion for core software. 
I used my transferable skills from the role I 
worked in to get a job with a startup. At that 

NURIA MANUEL DISCUSSES SOFTWARE QA

Nuria Manuel, Quality 
Assurance Consultant 
at Veriom

WOMEN IN TECH

For this month’s Women in Tech piece, Beatrice 
O’Flaherty interviewed Nuria Manuel, a Quality 
Assurance Consultant who recounted her 
impressive engineering career journey. Rich with 
experience in a diverse range of fields, Nuria 
has recently founded her startup, Veriom – a 
company focused on offering quality assurance 
to its clients’ software.
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point, I wanted to know what it was like to work 
for a startup in the hopes that one day I could 
establish my own.

“I also wanted the ability to work on core 
software products – because for me, this was the 
future of digital transformation.”

Gaining experience 
Nuria began working for a startup as a project 
manager. Within the company she identified 
some software development areas that could 
be improved, which were specific to software 
quality. She started implementing frameworks 
to improve software quality assurance for the 
various customers who were consulted by the 
startup.

Nuria noticed unwelcome parallels between 
how software quality assurance is implemented 
and her own experience in the manufacturing 
industry. “It didn’t make sense,” she said, 
because software should have “versatility and 
flexibility”. And as she put it, this should be 
in contrast – not comparison – to hardware: 
“hardware degrades over time”.

“I set out to make a framework that would suit 
customers in making software quality more 
cost-effective, manageable, predictable, and 
overall customisable for businesses. That’s when 
I moved away from the startup and started my 
own business.”

Turning a dream into reality 
Starting Nuria’s own business brought its 
challenges. As she reflected: “At first I greatly 
suffered from imposter syndrome – thinking, 

‘I’m not capable of doing this. Why am I doing 
this? This is probably something people are 
already doing.’

“However, working for a startup gave me the 
courage I needed to realise that I had the ability 
to this. I had really good mentors who pushed 
and encouraged me to move forward to start my 
own business.”

As soon as she settled into her new role, 
though, Nuria found that she loved to be 
customer facing. She could understand 
customers’ problems and help to build and 
maintain innovative products, as well as create 
partnerships.

When asked about her funding process, Nuria 
explained that she currently had none. She 
continued: “I believe that funding is required if 
you’re in a position where you absolutely need 
it.

“At this stage, I’m in a position where I want 
to organically grow the business. I want the 
right frameworks and processes in place first. 
Then we seek funding as and when we feel it’s 
necessary.”

At this early point in the company’s 
development, Nuria currently has four 
volunteers in her team. For customer projects 
she contracts people accordingly.

Choosing values and goals at 
the beginning
Nuria was vehement about outlining two core 
values for her company from its genesis. She 
expanded on her first principal: “Happy people 

WOMEN IN TECH
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result in a happy business. It’s important to 
invest in the people who are working on your 
projects and make sure that they feel they have 
opportunities for growth.

“It’s extremely important to me that we support 
mental health. I’ve worked in places where you 
can get burnt out. I didn’t want anyone working 
on my projects to feel that way.”

Nuria’s second value is honesty.

She said: “Being upfront with customers – being 
upfront with them and giving them visibility – is 
very important in building a partnership. I find 
that customers tend to respond much better 
to business this way and they prefer you to tell 
them when something isn’t working, or that 
you’ve made a mistake. This is how we rectify 
things: through communication.”

Aiming for gender diversity 
Currently, the gender split in Nuria’s team isn’t 
what she’d like it to be: scouting women in the 
field of technology can be difficult. To combat 
this, Nuria said: “I’ve connected with a lot of 
communities within tech and started linking 
with more women in the sphere of software 
engineers.”

Nuria finds that being a women in tech is 
problematic for various reasons. As she 
explained: “I find that, because there are not 
enough women, you end up almost being the 
token woman in some situations. Even though 
you can see that companies really do want to 
hire more women, they end up using the woman 
who has joined to say ‘Hey, we have a woman!’ – 
which isn’t necessarily the right way to recruit.

“I think you need to be in those spaces where 
you can gain more women in tech. Go to events, 
participate in communities for women in tech. 
Show women that your business is open and 
you invite their skill sets.”

Admittedly, Nuria said that implementing 
gender quotas was not something she’s wholly 
in favour of. When asked about them, she 
responded: “They can lead to positive and 
negative outcomes.

“An example of a negative outcome that I 
noticed was an engineering company that 
decided in one recruitment unit to only hire 
females. That then meant that men who applied 
were automatically rejected for being men.

“That’s not necessarily something we want in 
equality. 

“I haven’t seen enough situations where 
companies are actively going to spaces where 
they can make a change and get young girls to 
understand that they can go into STEM subjects 
and remove the bias.

“I see a lot of companies talking about the need 
for a 50/50 split, but they’re only focusing on 
the candidates coming in. They’re not doing 
anything to increase the number of candidates. 
What’s causing these low numbers? Are you 
recruiting in the right places? Is the application 
process limited to just your website? You need 
more diverse talent.”

Advice to female engineers
Nuria wants to help the future generation of 
female engineers in any way she can. Her advice 
to any women looking to enter a STEM field 
was: “Don’t listen to the naysayers. If you truly 
believe that this is something you want to do, 
then do it.

“Put a plan together. What is the structure that 
you see for yourself from a university or career 
perspective? Start doing your research. Also, 
failure leads to continuous improvement. For 
example, you may have failed an exam. Don’t 
see failure as a negative: you can always go 
forward and do more.

“Finally, look for support. Mentorship is 
important. If you feel like you need a mentor to 
help you gain confidence to overcome imposter 
syndrome or help you in understanding how 
you can build your career within engineering or 
technology, then get one.

"Also, find a circle of people who are in a 
similar situation to you so that you have an 
accountability partner. This is someone you can 
go back to even if you doubt yourself – they’ll be 
there to give you a little push when you need it.”

WOMEN IN TECH
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COMMUNICATIONS

Connecting smart cities with Wi-SUN

With all this influx of residents, cities are 
facing increasing pressures – for example, 
to provide services such as water and 

waste, and to manage traffic and public transport. To 
handle the many facets of urban life, cities are turning 
to technology, with ‘smart cities’ using IoT devices, and 
ubiquitous wireless connectivity. The huge amounts of 
data available from various sensors and other sources 
can enable city planners and managers to make better 
decisions and to use scarce resources effectively.

It’s important to remember that the driving force behind 
all this technology is the quality of life for urban dwellers. 
The problems to be solved are complex, but solutions 
must always have people at their focus. This includes both 
the people living in an area and others who commute there 
to work – for bigger cities, such as London or New York, 
incoming workers can massively outnumber residents in 
some areas. Other visitors, such as tourists or attendees of 
events, can also benefit from smart city features, making 
their trip safer and more enjoyable. 

For smart cities, connectivity is all-important, and 
networks must provide a flexible, affordable solution 
that provides reliable bandwidth. To address this need, 
in 2011, a group of companies initiated the concept of 
interoperable smart city networks based on the IEEE 
802.15.4g standard to form the Wi-SUN (Wireless Smart 
Ubiquitous Network) Alliance. 

The alliance now has more than 300 member companies, 
who are using proven industry standards to enable an 
open ecosystem of interoperable solutions. More than 100 
million Wi-SUN devices have been deployed around the 
world at the time of writing.

Let’s now look closer at Wi-SUN technology, and consider 
why it’s a good answer to the challenges of smart cities.

Wi-SUN mesh network
The Wi-SUN Field Area Network (FAN) is a robust, 
low-power IoT wireless mesh network. It provides 
scalability, security, and interoperability, and supports 
a large range of smart city applications. It simplifies the 
rollout of wireless infrastructure and can be used with both 
mains-powered and battery-powered devices.

Most smart city applications so far have used proprietary 
networks, which are typically designed for specific 
applications with limited security and the flexibility to 
upgrade. They also typically use a ‘star’ architecture where 
devices communicate with a single base station receiver, 
which means they are vulnerable if the base station fails or 
is damaged. 

Wi-SUN, on the other hand, is a self-forming, self-healing 
mesh network that uses thousands of nodes (rather than 
depending on one base station), therefore improving 
the system’s reliability and resilience. The Wi-SUN FAN 

According to the UN, 4.2 billion people live in cities – that’s 55% of the world’s 
total population. The shift from rural to urban has happened fast: in 1950 
only 30% of people lived in urban areas. This rapid growth is driven by an 
estimated 1.3 million people moving from rural areas to cities, every week. 
As Asem Elshimi, Product Marketing Manager at Silicon Labs discusses, a 
solution to this is the communications system known as Wi-SUN (Wireless 
Smart Ubiquitous Network).

Connecting smart cities with Wi-SUN

According to the UN, 4.2 billion people live in cities – that’s 55% of the 
world’s total population. This rapid growth is driven by an estimated 1.3 
million people moving from rural areas to cities, every week. As Asem Elshimi, 
Product Marketing Manager at Silicon Labs discusses, a solution to this is the 
communications system known as Wi-SUN (Wireless Smart Ubiquitous Network).
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COMMUNICATIONS

architecture can continuously reroute data across these 
thousands of nodes, and this allows devices to receive 
full network connectivity and the continuous support of 
services even throughout extreme storms, cyberattacks, or 
general power usage constraints that can result in rolling 
blackouts. 

Smart city applications place tough demands on the 
underlying network infrastructure. Among many other 
elements, they require a high degree of security, reliable 
connections, and resilience in the event of faults/
changing conditions. Wi-SUN FAN provides secure, 
cost-effective and resilient connectivity with minimal 
additional infrastructure, from rural areas to dense urban 
neighbourhoods.

When compared to traditional LPWAN (Low Power Wide 
Area Networks), Wi-SUN offers higher data rates of up 
to 2.4Mb/s, and lower latency (see table below), along 
with low power, security and interoperability. It is based 
on the IPv6 protocol. Wi-SUN uses sub-GHz frequencies 
and the 2.4GHz band – all of which are unlicensed. The 
technology also allows for mode-switching techniques to 
adjust data rates, based on the requirements of the specific 
application. 

Other technical advantages of Wi-SUN include better 
interference mitigation through frequency hopping, and 
the ability to cover long distances. With multiple vendors 
active in developing Wi-SUN products, smart city officials 
can ensure they’re not locked into any particular supplier 
and keep their options open for future developments. 
The open Wi-SUN standard helps promote competition 
– therefore keeping pricing competitive, and this ensures 
cities can be confident of the long-term continuity of 
supply.

To get started with Wi-SUN, Silicon Labs offers a Wi-SUN 
Wireless Starter Kit (SLWSTK6007A) with 868-915 MHz 
radio boards (BRD4170A). It provides all the tools needed 
for developing Wi-SUN wireless applications, including 
sensors and peripherals, and an on-board J-Link debugger.
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JOIN THE GLOBAL 
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One recently-established example of a Wi-SUN application 
is a street lighting network across the City of London. This 
network saw the connection of 12,000 lighting units, which 
replaced the city’s existing lighting stock that was reaching 
the end of its useful life. The new lighting reduces energy 
consumption and helps reduce maintenance costs.

Over the next few years, the City of London plans to add 
additional devices and sensors to the Wi-SUN network, 
including environmental monitoring. The narrow streets 
and tall buildings of central London pose challenges for 
wireless networks, which Wi-SUN handled effectively. 
The Wi-SUN FAN network uses multiple gateways for 
redundant, reliable connectivity, and increases resilience 
due to its self-forming and self-healing functionality.

In fact, the research firm IoT Analytics estimates that the 
connected streetlights market will surpass US$3.6 billion 
in 2023 and will grow with a CAGR of 21%. The world’s 
biggest implementation of connected streetlights is in 
Miami, with nearly 500,000 units, followed by Paris, with 
280,000 connected streetlights across the city. Both these 
large-scale implementations use a Wi-SUN network to 
provide the required connectivity.

Human-centred philosophy
Wi-SUN has been built with a human-centred philosophy 
in mind, and its technological features allow city planners 
and technology architects to connect and future-proof 
their city’s infrastructure. Wi-SUN enables utilities, 
municipalities, and businesses to deploy long-range, 
low-power wireless mesh networks, which can connect 
many thousands of IoT nodes.

As smart cities develop over the coming years, Wi-SUN 
will provide the reliable connectivity needed to balance the 
priorities of sustainability and quality of life. And this will 
enable new applications – including those which haven’t 
even been thought of yet.

COMMUNICATIONS

Security as a priority
Wi-SUN’s security benefits are another differentiator. 
With hospitals, government agencies, public transport, 
business organisations and power grids becoming 
ever more vulnerable to cyberattacks, it’s essential 
that their networks are secure. Multiple cities are now 
interconnected, so we need to make sure they are all up to 
standard in their security provision. 

Wi-SUN has several important built-in security functions. 
One of the most significant is that security authentication 
goes all the way back to the cloud provider, which is not 
typical for most other protocols. Wi-SUN also observes 
cybersecurity rules in designing a network to ensure 
reliable operations, including end-to-end security, 
encryption, key management, and network isolation in the 
event of a security breach. 

A unique feature of Wi-SUN is its native public-key 
infrastructure (or PKI) integration, certificate-based 
mutual authentication, and proven data encryption and 
key exchange algorithms. Wi-SUN FAN access control 
is based on PKI and modelled after the Wi-Fi security 
framework. Each Wi-SUN device also has a unique 
certificate signed by a certification authority at its point of 
manufacturing.

Lighting the way
Smart city developments today include smart metering, 
smart street lighting systems, public safety, traffic 
monitoring, noise detection and pollution monitoring. 
Wi-SUN FAN provides flexibility in data rates and energy 
consumption – enabling the efficient support of all of 
these applications and more. It’s also well suited to the 
integration of smart city sensors and distributed energy 
resources (or DERs) onto the grid.

The Wi-SUN network architecture
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Edge compute systems need compact programmable devices with low power consumption and a 
small thermal footprint to eliminate fans and other heat mitigation while providing robust compute 
horsepower. Microchip’s PolarFire® FPGAs and SoCs has solved this challenge by cutting static power 
consumption by 50%.

PolarFire FPGAs and PolarFire SoC additions exceed the performance/power metrics of any low-density 
FPGA or SoC FPGA alternatives in the market with fast FPGA fabric and signal processing capabilities, the 
most capable transceivers and the industry’s only hardened application class RISC-V® architecture-based 
processor complex with 2 megabytes (MB) of L2 cache and Low-Power DDR4 (LPDDR4) memory support. 

Overcome power, system size, cost and security challenges across various applications including 
smart embedded vision applications and thermally constrained automotive, industrial automation, 
communications, defense and IoT systems where neither power nor performance can be compromised. 

Key Features
• Product families from 25k LE for System On Chip (SoC) and 50k LE for FPGAs 
• Smallest form factor, 11x11 mm packages
• 12.7G transceivers, multiprotocol 10 Gb support
• Lowest static power, live at power up
• Increased thermal headroom for more compute capability
• Best-in-class security and reliability

microchip.com/lowpowerFPGAs

The Microchip name and logo, the Microchip logo 
and PolarFire are registered trademarks of Microchip 

Technology Incorporated in the U.S.A. and other countries. 
All other trademarks are the property of their registered 

owners. © 2021 Microchip Technology Inc. 
All rights reserved. DS00004279A. MEC2405A-UK-11-21
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ROBOTICS

Robotics has become a crucial part of the modern world, influencing 
employment, education, and exploration. People have always wondered 
when robotics will become advanced enough to blur the line between 
humans and machines. As Devin Partida explains, while technology still 
has a long way to go, advancements in robotics are suggesting that we can 
look forward to a future where true humanoid robots and artificial life could 
become a reality.

Robots are becoming more human

There has been an ongoing debate 
for decades about what makes 
something true artificial life, 

whether robot or AI. While there is still no 
firm universal consensus on the subject, 
there are some things that are generally 
accepted as stepping stones to creating 
more human-like robots.

These qualifications exist on essentially three 
levels: physical, emotional, and existential. 
These key areas form a framework for 
analysing the progress that robots have made 
over the years to become more like their 
human creators.

Connecting emotionally
Imitating human emotions is perhaps the 
most important aspect of establishing a 
human-like robot. Achieving this is still 
exceptionally complex, of course, but the 
capabilities of AI and machine learning are 
making artificially emotional robots far more 
of a reality today than was possible in the past. 
While mechanical motion can be difficult to 
achieve and sentience even more difficult, 
connecting emotionally with people on a basic 
level can happen with some code and a display.

A prime example of this is the healthcare robot 
Stevie, developed by scientists from Trinity 
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ROBOTICS

College in Ireland. This robot was designed 
to help care for seniors in nursing homes 
by monitoring their vitals, providing living 
assistance, and socialising with them.

The robot may not be self-aware or even have 
legs, but it has been able to create positive 
emotional connections with seniors during 
its testing process. Stevie can recognise and 
respond to emotional language from humans – 
something that would not have been possible 
even a decade ago.

Similar to Stevie is the children’s socialisation 
robot: Moxie. This little robot is designed to be 
a companion for children, helping to educate 
them and teach social skills. Moxie also uses an 
animated display to show emotions the same 
way that Stevie does.

It can recognise and remember names and 
faces, allowing it to build artificial relationships 
with children. In a world where more and more 
children are attending school online, robots like 
Moxie could become valuable tools for making 
sure kids learn the necessary social skills to 
interact with others.

Performing more human jobs
One of the more welcome strides that robots 
have made over the decades is the ability to 
perform human jobs with increasing autonomy 
and functionality. Robots have been used in the 
workplace since 1956. With many industries 
(such as agriculture and construction) 
experiencing crippling labour shortages, robots 
are becoming more a part of the workforce 
than ever before. This is driving innovation ever 
further.

Robots are taking over jobs that either can’t be 
filled or aren’t desirable or safe for humans. For 
example, leading robotics developer Bill Lovell 
has engineered scalable robotic arm technology 
that can do tasks as mundane as shoveling horse 
stalls or as monumental as cleaning up after a 
hurricane. Robotic arms have been a popular 
form of industrial robotics, gaining particular 
popularity on assembly lines.

Recently, though, industrial robotics has been 
expanding to new fields that would have been 

unimaginable not too long ago. A research team 
at Monash University in Australia is developing 
an autonomous apple-picking robot that uses AI 
to scan apples for ripeness, pick them, and even 
‘zap’ weeds along the way.

As robots become capable of taking on more 
and more traditionally human jobs, many 
researchers (although it is hotly debated) 
predict a future where robots could replace 
myriad human employees.

Motion and facial expressions
Creating robots that are truly human-like 
in nature relies on enabling robots to have 
genuinely humanoid physical forms. Fine 
motor skills are extremely difficult to replicate 
artificially because the mechanical parts driving 
that motion have to fit into a human-like form.

A robotic hand, for example, needs finely tuned, 
extremely small motors in each joint, replicating 
the function of muscles in biological systems. 
Even more complex is replicating human 
emotions without a screen. Engineers are 
overcoming both challenges, however.

The oldest modern humanoid robot is Honda’s 
ASIMO robot, which is also one of the most 
advanced humanoid robots invented so far. 
ASIMO, short for Advanced Step in Innovative 
Mobility, is capable of an impressive array 
of physical tasks, from walking and running 
to carrying things and jumping in the air. It 
responds to its own name and understands 
commands from humans, as well. ASIMO is still 
clearly a robot, though, unlike a more recent 
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humanoid robot, Sophia.

Created by Hong Kong-based Hanson Robotics, 
Sophia has a face that is virtually indistinguish-
able from that of a real person. She can move, 
gesture with her hands, make accurate and 
unique facial expressions, follow eye contact, 
and even hold genuine conversations with 
humans. She was even granted citizenship in 
Saudia Arabia and holds a position as the United 
Nations’ Ambassador of Innovation.

Digital life
On the edge of advancements in humanoid 
robotics are the beginnings of true digital life. As 
described above, a key element that has enabled 
modern developments in robotics is artificial 
intelligence. Scientists of the 20th century could 
only imagine robots capable of the things they 
can do today. The capabilities of AI life can serve 
as an indicator of the direction that humanoid 
robotics is advancing toward in the years and 
decades ahead.

Most people have run into an AI chatbot at one 
time or another. They have become popular 
for online customer service, but are typically 
only able to offer pre-programmed responses 
to standard questions. Alexa, Siri, and other AI 
personal assistants are more advanced, capable 
of understanding speech and having limited 
conversations. The AI that Samsung’s STAR 
Labs is developing takes artificial intelligence to 
an entirely new level.

Samsung’s ‘Neons’ are artificially intelligent, 
sentient people. They have unique physical 
appearances, voices, and personalities. These 
‘virtual beings’ are designed to one day perform 
distinct jobs and roles, such as teaching, 
counseling, or simply companionship. While 
the Neons are still in development, Samsung 
hopes to one day make them widely available 
to the public, where they will be able to form 
relationships and memories with the humans 
they interact with.

AI beings with their own digital-physical 
appearances are becoming more common. 
For example, an AI Instagram influencer, 
‘Miquela’, has amassed over a million followers 
and become a fashion icon. Meanwhile, AI 

pop star 'Hatsune Miku' has become a music 
phenomenon in Japan and around the world, 
with live performances from her holographic 
avatar opening to sold-out arenas.

Where robots and humans 
meet
Robots have been part of human culture and 
society for decades and have become a hallmark 
of human concepts of the future. Efforts to 
create robots that are truly human in nature 
have revealed the incredible complexity of 
human biology, pushing the boundaries of 
scientific innovation.

Today’s robots have come a long way from the 
humble robotic arms of the 1950s, as have the 
capabilities of computers, motors, and artificial 
intelligence.

It has become clear that humans won’t stop 
innovating and inventing until we can walk 
alongside robots – marking a future where both 
parties can together help to build a better world.

ROBOTICS
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Smart hospitals enable better patient 
care, flexibility, and – enabling reduced 
costs – operational efficiency.

Put simply, the availability and utilisation of 
interconnected systems and devices, leading to 
an overall ‘smartness’, are what make a hospital 
smart.

Technology, including of course medtech, is 
constantly evolving, and this means that a 
hospital’s infrastructure itself may fall behind 
as a result. Nevertheless, the capabilities of 
smart hospitals mean that they can enhance 
the quality of care provided in the form of data, 
access, and insight.

The problem is, however, that as hospitals 
become more connected, there is greater 
opportunity for them to be attacked. Hospitals 
are already at high risk of attack because of the 
sensitivity of the data and systems they possess. 
Therefore, hospitals must prioritise maintaining 
strong cyber defences, so they aren’t at risk of 
attack.

What exactly should be 
protected?

COMMUNICATIONS

Smart hospitals and the threats they face

Hospitals have many assets that are essential to 
their operation and therefore need all the more 
protection. Such assets include:

• Remote care systems

• Networked medical devices, such as mobile 
devices, wearables, and stationary devices

• Identification systems, such as tags, 
wristbands, and badges

What are we protecting 
hospitals from?
There are many threats to hospitals, including 
natural phenomena and human error, but 
the focus here is on cybercriminals and the 
devasting effects that they can have.

Malicious actions are deliberate acts by a person 
or an organisation. Major threats include the 
following.

Malware
Malware can infect many end devices, from 
medical devices to computers, resulting in a 
large attack surface. Malware comes in the form 
of ransomware, worms, viruses, trojans, botnets, 
and more.

Hijacking
Hijacking can be performed at a network 
or device level, where medical devices can 
be hijacked to create backdoors in hospital 
networks.

Medical device tampering
Medical device tampering happens when 

A smart hospital optimises, redesigns, and builds clinical processes, 
management systems and infrastructure with an underlying digitised 
networking infrastructure of interconnected assets. Kiera Sowery discusses 
the modernisation of healthcare facilities – as well as the many cyber 
security threats they face.
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healthcare technologies are reprogrammed 
and reconfigured by malicious actors. This is 
achieved by changing the device settings or 
deactivating the devices altogether.

Social engineering attacks
Social engineering attacks include phishing and 
‘baiting’, meaning they are achieved by taking 
advantage of human error. Phishing emails are a 
particularly common way for cybercriminals to 
target healthcare employees.

Cybercriminals are innovative and devise new 
ways to bypass anti-phishing technologies. 
Such attackers rely on hospital staff being too 
tired or busy to notice their threats. They tend 
to use pressure tactics by loading their emails 
with urgent requests and punishments for 
non-compliance.

The importance of being 
prepared
Of course, healthcare workers don’t put data 
at risk intentionally; however, working long 
hours in a fast-paced, pressurised environment 
makes them more prone to falling victim to 
such attacks. This makes it essential to have the 
correct technology in place to detect suspicious 
activity that employees may otherwise miss.

Device and data theft means that not having all 
the interconnected devices in place can lead to 
wrong data collection or analysis and therefore 
wrong decision making.

Skimming is another specific type of 
cyber attack: it involves malicious actors 
eavesdropping on high frequency RFID tokens. 
RFID tags are used widely within smart 
hospitals, on both tags and sensors. Protection 
from this kind of attack relies on hardware 
investment.

On top of this, there are also of course deni-
al-of-service attacks, which have the potential 
to make a system or service unavailable 
completely, which can lead to the exposure of 
patient data and even the interruption of patient 
care.

How to protect hospitals
The protection of smart hospitals requires a 
sustained team effort: hospital staff must work 
together to quickly detect potential threats 
so relevant solutions can be identified and 
implemented.

Generally, security must be comprehensive 
and security measures need to be implemented 
as good practices. This ensures that clinical 
processes, care quality and patient experience 
remain uncompromised, allowing the hospital 
to reap optimal operational efficiency and keep 
costs minimised.

Other vulnerabilities include an increasing 
level of dependence on IoT devices, which are 
not known for being particularly robust. After 
all, many users have little or no insight into 
the internal functionality of a device, and even 
if they did, there may be no clear way for the 
technology to help alert them when a security 
problem arises.

The consequences of smart 
hospital breaches
Data breaches can cost hospitals millions 
of pounds, as well as untold distress for the 
individuals involved.

Such security incidents damage doctor-patient 
relationships, and the very reputation of the 
hospital. These consequences demonstrate 
the importance of effective prevention. But 
with greater emphasis on the governance of 
cyber security, risk assessments, and IoT device 
security, such prevention could be achieved in 
smart hospitals and other modern healthcare 
facilities.

COMMUNICATIONS
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Today’s satellite communication 
systems combine features from 
legacy cellular networks and 

emerging wireless technologies. New 
constellations are under development that 
attempt to provide ubiquitous broadband 
mobility via NewSpace Low Earth Orbit 
(LEO) satellite networks that include 
ground stations and user terminals. 

LEO constellations promise vast 
improvements in latency and coverage. 
For example, Starlink latency performs 
roughly 15 to 20 times faster than GEO 
(geostationary orbit) satellites. Such 
constellations offer a significant increase 
in aggregate network capacity, thus 
enabling satellites to support time-sensitive 
applications such as video streaming and 
data-heavy applications. However, the 
LEO environment introduces challenging 
test requirements compared to legacy 

Overcoming SatCom challenges with T&M

GEO very-small-aperture terminal (VSAT) 
terminals.

LEO networks need to deploy user terminals 
that provide an agnostic interface between 
the satellite and the end-user communication 
device. These CPE (customer-premises 
equipment)-like devices communicate via a 
commercial interface, such as Ethernet, to 
a commercial off-the-shelf device, such as a 
server, base station or Wi-Fi router. The user 
terminal essentially acts as a transparent relay 
to a preferred commercial user device.

Networks and terminal vendors need to 
thoroughly test the embedded wireless 
communication systems and components to 
ensure uninterrupted operation with a high 
quality of service. Additionally, manufacturers 
need to reduce test time and keep user 
terminal costs at a practical level. These 
challenges demand test and measurement 

COMMUNICATIONS

NewSpace constellations present new challenges for testing satellite 
communications systems. Innovative measurement solutions are being 
developed to successfully design, develop and test user terminals, ground 
stations and satellite payloads. Matt Hammond, Business Development 
Manager, Aerospace and Defence, Rohde & Schwarz, discusses.
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solutions that cost-efficiently provide high 
measurement performance and repeatability.

RF verification versus 
modem verification
One particular issue in the LEO constellations 
is the high-rate Doppler effect that contributes 
to complex handovers. This requires greater 
complexity in the radio resource management 
(RRM) system. 

Some constellation scenarios involve several 
handovers per minute, and this creates 
new scheduling issues. Protocol stacks are 
complex too, with user terminals behaving 
like terrestrial mobile phones, therefore 
applying greater burden on the RRM related 
to handovers and scheduling. Verification 
engineers must consider the nuances of 
testing and validating the RRM performance 
of LEO terminal radios.

Network emulation test 
systems
Modems running commercial firmware 
require dynamic algorithms that respond in 
real time when terminals measure network 
power, provide measurement reporting and 
respond to system scheduling.  The strictly 
programmed commercial firmware fixes the 
radio’s dynamic behaviour, thus preventing 
controlled RF parametric testing. Test 
engineers cannot parametrically characterise 
modems and RF systems under these 
conditions.

In an ideal world, a test engineer sets the 
modem state machine to any condition and 
executes measurements in that controlled 
configuration. Legacy terrestrial mobility 
engineering teams benefit from ‘callboxes’, 
which are configurable network emulator 
test systems that control mobile phone 
state machines. They make RF parametric 
measurements on a mobile phone in a 
controlled state (such as fixed power or 
frequency).

So, how can NewSpace engineers realise the 
same features of a callbox, given the cost 

constraints? The answer lies in using either 
golden radios or software defined radios 
(SDRs).

Golden radio versus software 
defined radio 
System and test engineering teams already 
use golden radios in wireless applications. To 
accommodate complex NewSpace RRM and 
even basic RF performance requirements, 
modified golden radios could include 
software instructions which interrupt the 
terminal under test, allowing test engineers to 
manipulate radio power, frequency and other 
RF and modem conditions. 

In some cases, instead of modifying a golden 
radio, an SDR might better address the test 
solution. SDRs allow for a scaled-down 
set of stack features that only need to 
accommodate the test requirements. Here, 
only a minimum suite of protocol features 
needs to be implemented, depending on the 
test requirements.

COMMUNICATIONS
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Over-the-air testing 
Historically, the mobile phone industry 
relied on conducted measurements with 
a variety of industry certifications prior 
to commercialisation. For satellite user 
terminals with beamforming and tracking 
antennas, over-the-air RF measurements take 
precedence over conducted measurements.

The wireless industry is still debating how 
best to accomplish this for satellite user 
terminals and next-generation 5G mobile 
phones. Many new near-field and quasi 
near-field chamber concepts are utilised.

Fast RF verification in 
production
The added complexity of modem testing 
also influences production testing. While 
initial manufacturing volumes might not 
exceed thousands or even hundreds of 
units, networks anticipate full production 
volumes with yields in the millions of units. 
Manufacturers require advanced strategies for 
reducing cost through efficient test methods.

RF calibration, or tuning and alignment 
for RF frontend modules, is common to 
both mobile phone and user terminal 
manufacturing. Terminals must compensate 
for non-linearities in power amplifiers during 
the manufacturing process. Swept power and 
frequency measurement techniques, coupled 
with advanced measurement algorithms, 
remove non-linearities and allow terminals to 
pass RF measurement specifications.

In addition to RF calibration, all devices 
require basic RF and modem verification in 
manufacturing. Fast test methods that utilise 
pre-programmed sweep methods significantly 
lower overall test time by reducing iterative 
and repetitive setup production processes. 
By implementing such fast test modes in 
the system engineering design, chipset and 
modem designers can engineer these features 
early with technical ease and minimal cost. 

Ground station 
considerations
Different NewSpace design approaches 
impact ground station functionality. Networks 
based on digital regenerative payloads 
implement much of the radio resource 
management on-board the satellite. For bent 
pipe systems, the RRM (robotic refuelling 
mission) technology resides in the ground 
station, which directs the user terminals 
regarding IP scheduling and radio control.

Gateway and TT&C (Telemetry, Tracking and 
Command) ground stations require similar 
testing to the user terminals. The needs for 
RF calibration and modem verification are 
similar, although methodologies could differ 
depending on cost and complexity. The large 
data throughput and combination of multiple 
return link signals add significant complexity 
to the bandwidth and data handling for 
gateway terminals. Gateway modems and 
RF systems typically require more rigorous 
testing compared to user terminals.

The importance of satellite 
T&M
LEO constellation terminals require test 
solutions that provide high measurement 
performance and repeatability for complex 
systems. Innovative measurement solutions 
enable users to successfully design, develop 
and test NewSpace user terminals, ground 
stations and satellite payloads.

Put simply, such T&M methods should be 
considered as early as possible in system 
engineering planning.

COMMUNICATIONS
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The MPLAB Starter Kit for Digital 
Power uses the dsPIC33EP64GS502 
DSC to implement a buck converter 

and a boost converter. It is a digitally 
controlled power supply board that consists 
of one independent DC/DC synchronous 
Buck converter and one independent DC/DC 
Boost converter. Each converter can drive 
its on-board MOSFET controlled resistive 
load or an external load. The board has an 
LCD display for voltage, current, temperature 
and fault conditions, and an integrated 
programmer/debugger, all powered by the 
included 9 V power supply.

Microchip’s dsPIC33EPXXGS50X is a SMPS 
and Digital Power Conversion Digital Signal 
Controller. This device offers features 
supporting common, multi-loop digital 
switch-mode power supplies (SMPS) and 
other digital power-conversion applications 

such as AC to DC and DC to DC Converters. 

The dsPIC33EP 'GS' family delivers the 
performance needed to implement more 
sophisticated non-linear, predictive and 
adaptive control algorithms at higher 
switching frequencies in digital power 
applications. These advanced algorithms 
enable power supply designs that are more 
energy efficient and have better power 
supply specifications. Higher switching 
frequencies enable the development of 
physically smaller power supplies that offer 
higher densities and lower costs. 

For your chance to win a MPLAB Starter 
Kit for Digital Power or receive a 20% 
off voucher, including free shipping, 
visit https://page.microchip.com/
ES-D-MPLAB-Kit.html and enter your 
details in the online entry form.

WIN A MPLAB STARTER KIT FOR DIGITAL POWER
DESIGNREADER OFFER

Win a MPLAB Starter Kit for Digital Power (DM330017-2) from Electronic Specifier 
Design and if you don’t win, receive a 20% off voucher, plus free shipping for one of these 
boards.
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The outbreak of the COVID-19 pandemic and its continuing impact have 
reshaped consumer expectations for choice and fast delivery. In this article, 
Julian Ware, UK & Ireland Sales Manager for ABB Robotics looks at how 
robotic automation is helping logistics operators to meet the exploding 
demand following the implementation of lockdowns.

How industrial robots have 
stepped up during lockdown

Modern consumers have grown accustomed 
to being able to order an expanding range 
of goods and have them delivered in a 

variety of formats in timeframes that would have been 
unimaginable just a few years ago. Today, it is usual 
for an order placed on the internet to be delivered in 
under 24 hours, with customers able to select a range 
of delivery options, from doorstep through to click and 
collect or at-store.

For the logistics and distribution sectors especially, the 
ability to meet these expectations is being tested to the 
maximum. The COVID-19 pandemic is continuing to 
put operators under pressure to meet exploding demand 
whilst simultaneously finding ways to tackle issues 
such as staff shortages that have affected their ability to 
process and deliver orders.

The last two years have seen a massive shift in consumer 
behaviours, as restrictions such as lockdowns led to 
more people shopping online. The magnitude of this 

change is widely seen as a turning point, with COVID-19 
predicted to have accelerated the growth of e-commerce 
by four to six years.

A catalyst for change
While COVID-19 has undoubtedly been a major 
game-changer, it has also served as a catalyst for changes 
that were already taking place. Even before the start of 
2020, both the retail and logistics sectors were already 
witnessing a move away from conventional store-based 
shopping as a growing number of consumers switched 
from the physical retail environment to the internet to 
purchase their goods.

In addition, shifts in global trade policy, the changing 
nature of consumer demand for bespoke products, and 
the expectation of next (or even same) day delivery were 
already leading forward-thinking operators to reappraise 
their approaches and look for new ways to tackle trends 
using the latest technologies.

ROBOTICS
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The impact of the changes described have combined 
into three key trends, specifically workforce shortages, 
the shift to omni-channel distribution and the growing 
power of e-commerce. Together, these factors have 
been steadily influencing a shift towards the use of new 
technologies in the logistics sectors to help manage their 
impact.

The next three sections cover key areas that have been 
impacted following the above changes in the industry.

Workforce
Prior to COVID, workers in logistics and distribution 
centres were being faced with handling steadily 
growing numbers of orders as more people switched to 
e-commerce to buy an expanding range of goods.

To help manage the increased demand and speed 
up fulfilment, companies were already beginning to 
introduce robotic automation to handle a range of tasks, 
from automated guided vehicles to move goods around 
warehouses through to the use of industrial robots to 
pick, handle and palletise goods.

This transition has been further accelerated by the 
impact of the coronavirus, which has had a severe 
impact on supply chains, logistics and fulfilment, 
shutting down businesses and economies and exposing 
key structural weaknesses.

Omni-channel distribution
The transition to omni-channel distribution was 
already in full swing before the pandemic, with growing 
numbers of shoppers switching their preferences to 
online outlets. With the impact of the pandemic this 
move has accelerated considerably, particularly amongst 
younger consumers demanding convenience and fast 
delivery of a wide range of goods, with transactions 
being carried out through a variety of platforms 
including vendors’ own websites, marketplaces such as 
Amazon, and physical retail sites and social channels 
such as Instagram and Facebook.

To handle the extra demand that this is creating – and to 
reap the rewards of a potentially simplified distribution 
strategy, given the benefits of multiple channels being 
streamlined into a single process – new methods of 
order handling and fulfilment are needed. This is to 
ensure that goods are picked and packed in the right 
combinations and despatched to their destinations.

ROBOTICS

E-commerce
Having enjoyed steady growth even before 2020, the 
already-significant rise of e-commerce over other 
shopping channels was turbocharged by the disruption 
caused by COVID-19. 

The growth of e-commerce has realised earlier 
predictions – in terms of how products would be 
purchased, processed and delivered – over the years 
since they were made.

For instance, in 2013, global consultants McKinsey 
correctly identified a trend in which ‘click and collect’ 
has driven more consumers towards online ordering.

Poignantly, the report also highlighted the need for 
retailers to do more to improve their supply chains. 
Doing so is vital to satisfy the high demand that has 
resulted from a switch to online ordering – and the 
importance of this has been brought into sharp focus by 
the pandemic.

How is robotic automation helping 
to tackle these trends?
Shortly before the COVID-19 outbreak, demand for 
warehouse automation, especially robots, has been 
predicted by Interact Analysis to grow at a CAGR 
of 12.6% by 2023. The research company’s analysis 
indicated strong growth in the adoption of piece-picking 
robots, with a predicted CAGR of 98.7% due to the 
expanding capabilities arising from developments in 
areas such as automated picking, machine vision, and 
gripping systems.

Recent developments in technology have seen the 
emergence of new robotic solutions capable of handling 
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an expanded range of tasks. Such robots include the 
following.

Collaborative robots
The greatest benefits will come, not in eliminating 
humans from distribution centres, but by replacing 
non-value-added movement with automation and 
robotics that can speed up processes and make them 
more efficient.

Following advancements in the speed, payload and 
safety of collaborative robotic technology – particularly 
both the hardware and software used to control them 
– new possibilities are opening for the deployment of 
robots, alongside people, to handle an expanded range of 
tasks.

Higher payload Delta picking robots
Since their introduction in the 1990s, Delta robots 
have established a reputation for fast and accurate 
performance, with thousands of units deployed in 
picking and packing applications in a range of industries, 
from logistics through to food & beverage and 
pharmaceutical.

The performance of these robots has been augmented 
over time, with the latest generation offering improved 
productivity through faster performance, as well as the 
ability to lift heavier payloads. ABB’s recently introduced 
IRB 390 5-axis robot, for instance, is capable of lifting 
loads up to 15 kilograms.

Mobile robots 
Mobile robots are increasingly being used in a wide 
variety of industries, from automotive and metals 
manufacturing through to food and beverage, 
pharmaceuticals and logistics. As a way of quickly 
and repeatedly conveying items between different 
stations in a process, they offer several advantages over 
conventional intralogistics techniques – saving time, 
minimising errors, and reducing the risk of injuries to 
human workers.

Omni-channel supply chains and their complex 
demands are well served by the capabilities of modern 
intelligent robots. With advanced navigation and traffic 
management systems and built-in sensors and scanners, 
autonomous mobile robot (AMR) systems can find their 
way to any location in a warehouse, retrieving items and 
taking them to any desired destination.

AMR systems can work in a safe way with humans and 
other industrial vehicles. They have the potential to 
bring extra flexibility as it means AMRs can easily adapt 
and scale to new layouts and facilities. The creation 
of industrial-grade robotic function packages – which 
incorporate advances in enabling technologies, such 
as vision, AI and machine learning – presents new 
possibilities for the high-speed processing of randomly 
presented products. 

AMR systems are able to perform tasks such as 
autonomous gripping, singulation and sortation.

Delivering change
While the COVID-19 pandemic has had a severe 
impact on the retail landscape, it has also provided the 
opportunity for companies to rethink their operations 
to look for new and efficient ways to deliver products. 
Companies’ collective desires for greater certainty 
– and a realisation of the implications of not being 
properly prepared – present a justified incentive for 
them to invest in new automated technologies that may 
previously have been either deferred, or even deemed 
unnecessary.

What is certain is that companies that invest in the 
latest automated technologies, especially robots, are 
most likely to be the best positioned to deal with the 
ongoing changes wrought by the growth of e-commerce 
and omnichannel distribution. This is in addition to any 
future times that, like the COVID lockdowns, will make 
it difficult or impossible to conduct ‘business as usual’ 
using outdated methods and equipment.

ROBOTICS



Power Supply 
choice made easy
XP Power are committed to helping 
customers find the right power 
solution for any application. Our 
huge range of AC & DC products 
come with reliability designed-in  
at a size and price to meet  
any requirement.

Open-frame Power Supplies
• 5 to 350 Watts 

• World’s smallest designs

• ITE & medical approvals

Enclosed Power Supplies
• 25 to 5000 Watts 

• High efficiency designs

• ITE & medical approvals

DIN Rail Mount
• 5 to 960 Watts 

• Ultra-slim line

• AC-DC & DC-DC options

DC-DC Converters
• 0.25 to 750 Watts 

• Through-hole & SMD

• Rail & medical approvals

High Voltage Power
• Output up to 500kV & 200 kW

• Modular & rack mount

• AC & DC input

RF Power Supplies
• Output power 50 to 10kW

• Freqency 20 kHz to 60 Mhz

• Fast frequency tuning

External Power Supplies
• 5 to 250 Watts 

• Energy efficiency level VI

• ITE & medical approvals

Configurable 
• 250 to 2500 Watts

• 1 to 20 outputs

• Medical approvals



Electronic specifier 
insights podcast
Dig into the electronics industry
• how electronics is shaping our new world
• Reviews from all the top electronics shows 
• the latest products releases from the electronics industry
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