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MA BUSINESS
MA Business is an award winning B2B information and events business, managing 
a wide portfolio of business to business brands. These include market leading 
titles – such as Eureka! and New Electronics – for the UK’s manufacturing 
and engineering community of qualified engineers. Organiser of the 
Electronics Design Show, MA Business also works in the print, design, 
recycling, HR and telecoms sectors.

CHARTING A WAY THROUGH 
THE MEGATRENDS
Technology is driving innovation and forcing businesses and economies to 
chart a new course though a rapidly changing landscape

W hen we use the 
term megatrend, we 
are talking about a 
long-term change 

that affects all aspects of a society and its 
economy permanently and these megatrends 
end up driving other trends whether that is, 
for example, transportation, communications 
or technology.

The driving forces behind these 
megatrends are unique and complex but can 
be demographic in nature, driven by resource 
limitations or caused by technological 
advances. 

Technological innovations, such as 
computers, the internal combustion engine 
and power generators have all played a part 
and impacted modern societies. 

The automotive industry is good 
example of an industry being disrupted by 
megatrends, whether that’s the proliferation 
of Advanced Driver Assistance Systems 
(ADAS) technologies, with the prospect of 
Autonomous Vehicles (AVs); electrification 
and the rise of mobility-as-a-service, which 
is challenging the traditional concept of 

individual car ownership. Technology is 
radically changing the way we live, work and 
socialise. Whether that’s the greater use of 
data, the Internet of Things or the growing use 
of artificial intelligence.

The explosion in the generation and use 
of data means that everything we do, even 
the simplest retail transaction, will leave a 
trail of data. 

Google and the likes of Facebook through 
logins, searches and tweets are helping to 
double the amount of data created in the 
world every two years.

Everyday devices are, through the advent 
of the Internet of Things, becoming smarter. 
Phones and watches are a major contributing 
factor to this increase in data and this data is 
being collected without human intervention.

Figures vary, but there’s talk that by 
2020 75 billion devices could be connected, 
possibly trillions in a matter of a few years.

Interaction with technology
The way we interact with technology is 
changing too, again driven by smart phones 
and tablets. Today, we can carry out a range 

of tasks on the move simply by touching a 
screen or, as is increasingly the case, talking 
to our devices. More and more we are using 
voice searches via Siri and it’s estimated that 
within the next twelve months, 50 percent 
of all searches will be voice searches, with 
30 percent involving no screen whatsoever. 
In response, companies and industries are 
embracing the likes of Siri, Alexa and Google 
Assistant.

Virtual reality and augmented reality are 
still yet to really deliver but together they 
represent what could be the next massive 
leap in interface innovation, transforming how 
businesses interact with customers.

As Michal Siwinski, corporate VP, 
Marketing at Cadence says in his contribution 
to this year’s Outlook 2020, “There is a rapid 
industry shift underway in the electronics 
industry, and that shift incorporates 
intelligence into many things that we touch 
on a daily basis. In applications ranging from 
mobile phones to automobiles, smart cities 
to smart homes, retail to manufacturing, and 
healthcare to entertainment, intelligence is 
changing user expectations for the impact 
that electronics can have on everyday life.”

All of these advances require a massive 
increase in computing power and that 
computing power has doubled almost every 
two years, before slowing to the current rate 
of approximately every two and a half years.

However, it’s generally agreed that we are 
fast reaching, if not reached, the limits of 
what traditional computing power can handle. 

Thankfully, as Ivo Bolsens, Senior 
Vice President & Chief Technology Officer, 

OUTLOOK 2020
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When we use the 
term megatrend, 
we are talking 
about a long-
term change that 
affects all aspects 
of a society and 
its economy 
permanently.

www.markallengroup.com

Xilinx suggests, “While companies became 
somewhat complacent in the Moore era, 
the end of Moore’s Law delivers a stronger 
incentive to push other trends harder.”

Bolsens points to new emerging 
technologies such as multi-chip 3D 
integration and the introduction of new 
technologies such as storage-class memory 
and silicon photonics. 

“As we come up against the physical 
speed limit for conventional I/O circuits, 
which we know is about 100Gb/s per metre, 
the quest to increase the speed of multi-
chip connectivity and lower I/O power will 
draw silicon photonics technology into future 
generations of advanced ICs, like FPGAs.”

Another significant transformational trend 
in terms of computing power is quantum 
computing, which could see computers 
become millions of times faster.

Artificial Intelligence
2020 is like to see the continuation in 
the growth and development of artificial 
intelligence. Computers are now able to 
learn in much the same way as we humans 
do, and this leap in AI capabilities has been 
made possible by the massive increases 
in data and computing power, all of which 
means that computers can now undertake 
more and more human tasks. 

The more intelligent machines become, 
however, the more they can do for us. That 
means more decisions, functions and 
systems being automated and carried out by 
algorithms or robots.

The growth in automation means that 

humans will no longer be needed to do the 
jobs that machines will be able to do and 
which they can do faster, safer, cheaper and 
more accurately.

“Innovation for industrial systems is 
intrinsically linked to the advancements 
in semiconductor technology,” says Peter 
Lieberwirth, Vice President, Toshiba 
Electronics Europe, but while many of 
the larger step improvements have been 
achieved, he warns that, “It’s the time-
intensive research to attain single-digit 
improvements in efficiency, reductions in 
latency for legacy networks, and higher levels 
of reliability that will define the challenges 
and resulting solutions that are developed.”

Blockchain could change our world and 
provide a practical solution to the problem of 
storing, authenticating and protecting data 
– whatever the future holds, it represents a 
huge leap forward compared to our current 
data security technology as there’s no one 
single point of failure.

The records, or blocks, within blockchain 
are connected to the previous block and the 
whole chain is self-managed - no one person 
or organisation, is therefore, in charge of the 
entire chain. 

Financial services, insurance and 
healthcare are some of the sectors 
where blockchains are likely to be heavily 
adopted. In fact, 90 percent of major 
European and North American banks are 
exploring blockchain solutions. However, 
how blockchain could be used and in what 
sectors remains in its infancy.

Finally, 2019 appears to have been the 

year when 5G finally began to deliver on 
some of its promises. 

As Sam Darwish, UK & I Sales Manager, 
Microlease suggests, “Services are already 
available in some cities in the USA and 
another 80 operators in 46 countries plan to 
launch 5G between now and 2022. 

“5G promises to transform our personal 
and business lives and the step-change 
in network performance levels that will be 
delivered by 5G promises to unlock currently 
unforeseen use cases and applications that 
will have a fundamental impact on the global 
economy.”

Like IoT, 5G will be heavily reliant on edge 
computing and machine learning and while, 
according to Geoff Lees SVP and GM of 
NXP’s Microcontroller business, the benefits 
of edge computing can yield a better user 
experience by supporting fast, AI-enabled 
decisions, “We are still just at the beginning 
of their development and there is much 
greater potential to be unleashed as our 
understanding grows.” 

The technical challenges regarding 
5G are immense, so the speed at which 
the deployments are taking pace are truly 
impressive.

The rate at which the electronics industry 
continues to evolve and, in many of the cases 
highlighted above, accelerate. 

I hope that Outlook 2020 provides a 
sense of where we are, where we are going 
and some idea of the decisions many of you 
will have to make.

NEIL TYLER EDITOR

MA BUSINESS / MEGATRENDS
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Compare that to the image transmission cost 
on LTE of about 0.02 Joules (assuming 8 
bits/pixel and an uncompressed image). In 
other words, there is an order of magnitude 
more energy required to transmit rather than 
process the image – and then once in the 
cloud, the inference on the neural network 
model would still have to be performed (on 
significantly more expensive equipment).

 
Benefits to society
For many of our customers, ML is new 
territory. We often get asked the question 
‘does ML apply to my application’? And, 
of course, our answer is ‘it depends’. There 
are some basic prerequisites, such as a 
physical interface (e.g. camera, microphone, 
sensors), the ability to collect and label data 
(for model training) and determining whether 
the ML really adds value to the application 
(i.e. the monetary incentive). Given these 
prerequisites are met, we are observing a 
very wide variety of applications that can 
incorporate some type of ML, the most 
interesting of which are those that benefit 
society or the user’s experience.

One area of interest, especially as 
awareness is increasing on climate 
awareness, is the use of ML in agriculture 
to monitor and control water conservation, 
targeted application of pesticides, integration 
of drones into crop analysis – all to increase 
productivity and minimise the global impact 
of food production. Machine learning 
can also be used to enhance industrial 
productivity for applications such as food 

A year ago, when we presented 
our outlook on edge 
computing, things were just 
starting to heat up in this 

area. Last year we reported on the rapid 
expansion of open source technologies and 
the different programming paradigm that was 
required to deploy machine learning (ML) at 
the edge. 

Besides data scientists, few companies 
were seriously implementing ML technology 
in their products, and therefore the benefits 
of edge computing were only qualitatively 
recognised. 

These benefits of edge computing that 
we refer to include energy savings and 
latency reduction, where the cost of cloud 
processing, storage, and bandwidth preclude 
sending data to the cloud to make AI-
enabled decisions. 

Furthermore, edge computing can also 
yield a better user experience by supporting 
fast, AI-enabled decisions. Privacy and 
security concerns will limit what data users 
send and store in the cloud. 

Today we can quantitatively recognise 

these benefits, after witnessing deployment 
on real systems and understanding the 
specific application requirements.

Counting Electrons
Energy consumption and performance are 
the most understood metrics for recognising 
the benefits of edge computing. Compared to 
even just the cost of transmitting data to the 
cloud, a lot more work can be accomplished 
in a given amount of energy in the form of 
computations at the edge. 

Let’s put this into perspective using 
MobileNet as an example (more about 
MobileNet later), a popular neural network 
for object classification (keeping in mind that 
this is an oversimplification to avoid pages of 
analysis). 

One version of MobileNet, specifically 
MobileNet_v1_1.0_224, requires 
approximately 559 million multiply-
accumulates (MACs) and has an input image 
size of 50,176 pixels (224x224). Being 
conservative and considering 10 MACs on 
a GPU costs 100 pJoules, then 559 MMACs 
would consume approximately 0.001 Joules. 

NXP SEMICONDUCTORS
NXP Semiconductors enables secure connections and infrastructure for a smarter 
world, advancing solutions that make lives easier, better and safer. As the world 
leader in secure connectivity solutions for embedded applications, NXP is 
driving innovation in the secure connected vehicle, end-to-end security 
and privacy and smart connected solutions markets.

With a better understanding of specific application requirements, the move 
towards edge computing is accelerating

OUTLOOK 2020
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We are observing 
a very wide variety 
of applications that 
can incorporate 
some type of ML, 
the most interesting 
of which are those 
that benefit society 
or the user’s 
experience.

NXP SEMICONDUCTORS / EDGE AI
GEOFF LEES, SVP AND GM, MICROCONTROLLERS BUSINESS

MARKUS LEVY, DIRECTOR OF AI AND ML TECHNOLOGIES

quality sorting with visual inspection, 
predictive maintenance with anomaly 
detection, and increase safety for equipment 
operators.

Another area of very popular interest is 
in the use of ML for secure access, useful for 
applications ranging from home door access 
to commercial deployment protecting access 
to secure areas and blocking or allowing 
users access to heavy machinery operation. 
To augment this secure access, door-lock 
or user verification products are utilising 
two-factor access – simultaneously applying 
both face plus voice recognition or other 
biometric methods. Further enhancements to 
face recognition are possible using liveness 
detection to prevent spoofing attacks.

Public safety has become a grave 
concern in recent times and ML is coming 
to the rescue. For example, one application 
allows a security camera in an airport, 
subway platform, or other public places, 
to determine erratic behaviour patterns 
or detect if a person has abandoned a 
package or luggage. The system can respond 
appropriately if one of these conditions 
are met, for example, by notifying local 
authority of the incident and even exact 
location. Another camera-based application 
is counting cars at intersections, monitoring 
vehicular flow and adjusting traffic light 
timings – this serves both the convenience 
of drivers and can ultimately help improve 
driving efficiency.
     The ML that can be implemented in an 
edge device is the result of tremendous 

advancements in both algorithms and 
processing solutions. However, this epoch 
really started expanding with the kick-
off of the ImageNet Large Scale Visual 
Recognition Challenge in 2010. The goal of 
this competition was (and still is) to estimate 
the content of photographs containing one of 
1000 possible object categories. This led to 
the birth of AlexNet, which is now somewhat 
archaic, but still used in benchmarks 
(although typically not used in practical 
applications because of its low accuracy 
factor). The evolution of AlexNet led to newer 
classification model topologies such as VGG, 
ResNet, and Inception. 

As I referenced earlier, MobileNet is one 
of the more recent additions and has gained 
considerable popularity due its smaller size 
and reasonable accuracy. By the way, the 
accuracy of any of these models can be 
increased by using transfer learning to fine-
tune for a specific class(es) of objects. 

Along with great strides in algorithm 
development, as well as the training 
frameworks and inference engines to support 
them, comes the advances in processing 
power. While ML accelerators are becoming 
the norm, embedded system developers still 
strive to deploy ML in traditional devices, 
ranging from low-cost MCUs to highly-
integrated application processors containing 
multiple CPU cores, GPUs, and DSPs. 

It’s outrageous to think that there’s a $2 
MCU-based solution for face recognition that 
can perform an inference in slightly more 
than 200msec with an accuracy up to 95%. 

Scaling up in performance, as well as 
memory capacity, can expand the edge 
device’s ability to process more complex 
applications (as described above), and 
imagine what you could do with orders of 
magnitude more ML performance in an edge 
device.

Advancing Edge Compute
We believe that our industry is still far 
from realising the potential of ML. For that 
matter, most system developers working on 
industrial, consumer, IoT, and automotive 
applications, don’t yet comprehend how ML 
can enhance their products. But ML is not 
just a fad, it’s already proven its benefits to 
society and industry. 

Going forward, we’ll see a growing 
number of processors with integrated ML 
acceleration. We’ll also see tremendous 
expansion of open source tools and libraries 
to support ML development. And we’ll be 
witness to great innovations in data analysis 
and distribution of collective knowledge – 
embracing ML technology at the edge.

www.nxp.com
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Ethernet in data centres to handle the 
increasing volume of data.

What is apparent is the need to design 
for the holistic end application. The crown 
jewels of the application requirements are 
what’s known as the workload. This workload 
is the use cases, but in this data-heavy world, 
the workload is a huge data repository, a 
repository that has known provenance and 
represents behaviour that specific learning 
and decisions can be based upon. This 
data is crucial for correctly designing the 
compute and communications infrastructure. 
Potentially more important, it trains the 
system for expected decision making.

The compute performance for the overall 
intelligent system is highly dependent on 
the application and workload. Designing 
a component in such a system requires a 
complete understanding of the full hardware/
software stack. 

2020 will bring a growing debate about 
edge computing system architecture, opening 
questions about how semiconductor and 
system software works together to deliver 
system performance.

Billion gate semiconductors
While sensors that collect data can be 
small, intelligent computation is enabled 
by some of the largest and most complex 
integrated circuits (ICs) ever built. These 
devices integrate multiple CPUs, GPUs and, 
increasingly, neural processing units, or 
NPUs. Integrating them all is an interconnect 
or fabric. Fuelling the data are myriad high-
performance protocol connectors. Add to that 
system monitoring and bookkeeping items, 
and these ICs integrate hundreds of large 

T here is a rapid industry shift 
underway in the electronics 
industry, and that shift 
incorporates intelligence into 

many things that we touch on a daily basis. 
In applications ranging from mobile phones 
to automobiles, smart cities to smart homes, 
retail to manufacturing, and healthcare to 
entertainment, intelligence is changing user 
expectations for the impact that electronics 
can have on everyday life.

The pace of innovation continues to 
accelerate, yielding more new products 
within shorter project schedules. The need 
to co-optimise electronics and the system 
in the context of the application workload 
and environmental constraints is growing. 
It is imperative to address system security 
throughout the product lifecycle as well as 
safety where human life is dependent upon 
system operation.

Design of Intelligent Systems
Artificial Intelligence (AI) has been a field of 
study and a technology development area for 
decades and is the subject of science fiction 

as well as everyday life. While the Holy Grail 
of human-like reasoning may remain just 
out of reach, a machine’s ability to exhibit 
human-like decision-making is very much a 
part of our lives today. 

Incorporating AI into electronic systems, 
or as we like to call it, “system intelligence”, 
is certainly becoming more prevalent in the 
electronics industry. A multitude of AI chips 
were announced worldwide throughout 
2019, including across Europe, and we’ll 
see this trend continue as AI semiconductor 
investments yield more results. 

Furthermore, the deluge of data produced 
by sensors and devices is expected to reach 
10 Zettabytes annually by 2025, according 
to the IBS report, ‘AI and Its Impact on 
Data Centers’. Transmitting and processing 
this data puts enormous pressure on 
semiconductor communication and compute 
throughput and requires new cloud data 
centre architectures to co-locate compute 
with data and employ optical connections to 
meet the demand. 

2020 will show strong momentum when 
it comes to the deployment of 400 Gigabit 

CADENCE DESIGN SYSTEMS
Cadence Design Systems enables electronic systems and semiconductor companies 
to create the innovative end products that are transforming the way people live, 
work and play. Cadence software, hardware and semiconductor IP are used 
by customers to deliver products to market faster. The company’s System 
Design Enablement strategy helps customers develop differentiated 
products – from chips to boards to systems – in mobile, 
consumer, cloud datacentre, automotive, aerospace, IoT, 
industrial and other market segments. Cadence is listed 
as one of FORTUNE Magazine’s 100 Best Companies 
to Work For.

OUTLOOK 2020
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2020 will bring a 
growing debate 
about edge 
computing system 
architecture, 
opening questions 
about how 
semiconductor and 
system software 
works together 
to deliver system 
performance.

CADENCE DESIGN SYSTEMS / SYSTEMS DESIGN
MICHAL SIWINSKI , CORPORATE VP, MARKETING AT CADENCE

IP blocks into hundreds of millions, or even 
billions, of logic gates.

The complexity of these devices is 
immense, from implementing functionality 
to managing operation and data flow to 
supporting power-mode transitions and 
interrupts of various kinds. Therefore, 
design tools must enable more to increase 
the abstraction of the user’s involvement 
and deliver a higher quality of results 
automatically to augment design excellence 
in the resulting silicon. 

In 2020, the semiconductor design 
community will begin to broadly adopt 
various machine learning-enabled design 
technologies to handle this complexity.

System Innovation
Software plays a crucial role in overall system 
performance. Today’s electronics environment 
requires co-optimisation of the hardware and 
software for these many use cases before the 
design can be considered complete - not to 
mention that the cost of changing hardware 
midway through the project is simply too 
expensive.

While the compute performance is a 
key requirement, these semiconductors 
and software operate in the context of 
a physical environment. As intelligence 
proliferates to more devices in more market 
segments, designers face a variety of physical 
constraints and environmental conditions. 
Many of these constraints impose new design 
criteria on electronic signal transmission, 
reliability, aging of electronics, thermal 
robustness and physical encasement 
dimensions. Therefore, engineers increasingly 
need to design, analyse and co-optimise 

electronics and software along with electro-
magnetic, thermal and other multi-physics 
aspects of the system.

Semiconductor power consumption 
design has been pursued for several 
decades, primarily to keep the chips from 
melting during peak operating conditions 
or avoiding injury to the user. With the 
compressed form factor of many of today’s 
smart electronics, thermal analysis and 
co-optimisation of the semiconductor 
in the package, board and encasement 
environment is necessary.

Network communication speed must be 
high enough to support the stable operation 
of many types of intelligent systems. 
5G promises high speed for traditional 
download-based use cases. But even 5G 
speeds may not support the kind of sampling 
and control latency necessary to support 
stable system function. And many denial-of-
service (DoS) and network security questions 
must be addressed to realise these intelligent 
systems when based on 5G networks. 

2020 will bring broader deployment of 
5G devices and systems. More AI, data centre 
and communication semiconductors will be 
delivered as part of a solution that includes 
software and other system components.
     Intelligence in electronic systems 
requires designing security in through the 
entire solution stack and operations. Every 
operation of the device, communication, data 
collection and management, and system 
operation must be protected and robust.

This begins with hardware functionality 
security. Semiconductor architectures 
must provide safe logic functionality, which 
includes software execution. It must protect 

the cache memory from inappropriate 
access or changes and provide a secure 
boot environment to (re)start a device. This 
includes shielding electro-magnetic data that 
may expose crucial data or encryption keys.

Security extends to the device as it 
communicates with its environment in a 
robust and defensible way. This includes 
data encryption, use of technologies such as 
blockchain to enforce distribution decision 
processes and intrusion detection.

Secure operation builds on secure 
communication to support over-the-air 
software updates. Software release and 
installation, configuration setting and 
encryption keys must all be communicated 
securely. The system must be monitored 
for correct functionality, performance of the 
system, fault detection and diagnosis, and 
fault prediction. 

In 2020, expect security features to 
become mandatory and a must-have in 
semiconductor devices for more secure 
electronics. The promise of AI systems is 
compelling when assessing its convenience, 
capabilities and business opportunities. 
Designing intelligent electronics and systems 
must address many new challenges to 
realise the exponential possibilities, and 
semiconductor design is at the heart of these 
new, pervasive intelligence innovations.

www.cadence.com



OUTLOOK 2020

    OUTLOOK 2020    SETTING YOUR TECHNOLOGY AGENDA

T he end of Moore’s law has been 
proclaimed on many occasions 
and it’s probably safe to say 
that we are now working in the 

post-Moore era. But no one is ready to slow 
down just yet. We can view Gordon Moore’s 
observation on transistor densification as 
just one aspect of a longer-term underlying 
technological trend – the Law of Accelerating 
Returns articulated by Kurzweil. 

Arguably, companies became somewhat 
complacent in the Moore era, happy to settle 
for the gains brought by each new process 
node. Although we can expect scaling to 
continue, albeit at a slower pace, the end of 
Moore’s Law delivers a stronger incentive to 
push other trends harder.

Some exciting new technologies are now 
emerging such as multi-chip 3D integration: 
we maxed every square millimetre, so let’s go 
cubic. We will also achieve rapid gains through 
the introduction of new technologies such as 
storage-class memory and silicon photonics. 
As we come up against the physical speed 
limit for conventional I/O circuits, which we 
know is about 100Gb/s per metre, the quest 

to increase the speed of multi-chip connectivity 
and lower I/O power will draw silicon photonics 
technology into future generations of advanced 
ICs like FPGAs. 

A golden age for computer 
architecture
This is genuinely a hugely exciting period. 2017 
Turing-Award winners and respectively Stanford 
and Berkeley professors, John Hennessy and 
David Patterson, have hailed a golden age 
for computer architecture; one of the key 
drivers being the pursuit of domain-specific 
optimisations. I can point to an example in 
Xilinx’s AI Engine, one of the most important 
and powerful features of the Versal ACAP 
(adaptive compute acceleration platform), 
which we introduced in October 2018. I think 
it’s unlikely we would have done anything 
like this even just a few years ago, when 
performance gains were more easily achievable 
elsewhere.

Today, progress is not only about 
processing performance. I mentioned earlier 
the development of silicon photonics as a 
technology to increase I/O speeds. In fact, 

the explosion of AI workloads is one of the 
most powerful drivers shifting our attention to 
find faster ways of moving data into, across, 
and out of accelerators like Versal chips. The 
programmable high-bandwidth Network On 
Chip (NOC) interconnect of Versal, and other 
design features such as the close and short 
connections between distributed on-chip 
memories and processing elements, are further 
examples of the ways chip makers are looking 
beyond scaling to achieve next-generation 
performance gains. 

Right now,  AI is probably the dominant 
influence on current and future processor 
architectures. 

It’s fair to say that the demands of data 
centre applications drive much of what 
Xilinx is doing today, and it’s about workload 
diversification.  

Historically, hyperscale data centres 
have served as huge repositories of our data 
archives, storing video, pictures, audio, and 
serving content on demand. Increasingly, all 
of us - as individuals and as businesses - are 
demanding so much more as we connect 
autonomous vehicles and numerous IoT data 
streams from smart factories, smart cities, 
smart infrastructures. We need help to find 
those deep insights that are desperately 
needed to keep raising business productivity, 
energy efficiency, public safety and security, 
and standards of living. 

Adaptable and configurable 
data centres
Given this diversification of workloads, data 
centres need different arrays of resources 
to tackle them efficiently. Data-centre 
architectures are moving away from rigid 
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CPU-centric structures and instead prioritise 
adaptability and configurability to optimise 
resources such as memory and accelerators 
assigned to individual workloads. There is no 
longer a single figure of merit. It’s not all about 
Tera-OPS. Other metrics such as transfers-
per-second and latency come to the fore as 
demands become more real-time; autonomous 
vehicles being an obvious and important 
example. 

Clearly this is an area where Xilinx’s 
expertise in programmable devices is directly 
applicable, and we are directing solutions 
like the Versal ACAP to meet these industry 
needs. It shows how far the company has come 
when you consider that our early business 
was mostly with ASIC designers seeking faster 
design cycles and lower engineering costs, as 
well as EDA software users. 

Today, our customer base is transitioning 
towards computer scientists and data 
scientists, and this is placing increased 
emphasis on delivering powerful tools to 
help them unleash the maximum power 
from programmable devices without needing 
to know the low-level architectural details. 
Our PYNQ – Python on Zynq – initiative will, 
I believe, be an important move that makes 
advanced programmable architectures 
more usable for more diverse engineering 
communities. 

The rise of 5G
How will priorities change in the future? The 
transition to 5G is an area Xilinx has devoted 
intensive resources to and we are able to 
provide value propositions no one else can 
offer. In many cases solutions operate across 
the traditional boundaries between the cloud 

and edge and embedded platforms that are 
obviously power-conscious and cost-sensitive. 
There is plenty more to do as far as tools are 
concerned, to accommodate this spread of 
applications across these boundaries.

Like IoT, 5G will be heavily reliant on edge 
computing and machine learning. We all 
know that these technologies are just at the 
beginning of their development and there is 
much greater potential to be unleashed as 
our understanding grows. Today, commercial 
machine-learning applications are realised in 
two phases: the first comprises data collection, 
data labelling, and neural-network training, 
while the second phase is the deployment in 
the field of the trained inference engine.

Already we can see that the established 
sequence is cumbersome and slow, demanding 
massive quantities of data and laborious 
labelling that require huge resources and 
infrastructure. Many see this as unsustainable 
going forward, from both energy-consumption 
and time-to-market standpoints. Also, the 
technology is not accessible to enough 
developers to deliver the solutions we will need. 
Transitioning from traditional data-intensive 
training of neural networks to reinforcement 
learning could provide faster and more 
economical strategies by enabling training and 
deployment to happen concurrently.

The relevance of blockchain
There is one more industry megatrend that 
I want to mention, and it’s blockchain. To 
some, it may already have a bad reputation, 
tarnished by association with the anarchy of 
cryptocurrency, but I believe it will be more 
widely relevant than many of us realise. Who 
could have foreseen the development of 

The end of Moore’s 
Law delivers a 
stronger incentive 
to push other 
trends harder.
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today’s Internet when ARPANET first appeared 
as a simple platform for distributed computing 
and sending email? Through projects such 
as the open-source Hyperledger, blockchain 
technology could be game-changing as a 
platform for building trust in transactions 
executed over the Internet.

We may soon be talking in terms of the 
Trusted Internet, which effectively protects 
privacy by enabling people to prove data 
without having to submit more data, and that 
finally delivers a solution to problems such 
as fake news by clearly identifying the origins 
and sources of information. We need to find 
ways to efficiently build and scale blockchain 
applications, and technologies such as ACAP 
that effectively accelerate compute, storage, 
and networking will be a major part of the 
solution.

The predictability of Moore’s Law may 
have become rather too comfortable and slow. 
The future requires maximising the flexibility, 
agility, and efficiency of our technologies, and 
reaching out to communities who may not 
be familiar with them, but whose intellects 
we must include if we are to achieve the 
advancements we all need. With Moore’s Law 
now behind us, we can more clearly see the 
inevitability in Kurzweil’s Law of Accelerating 
Returns.

www.xilinx.com
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demands semiconductor vendors search 
for possible solutions and improvement in 
their semiconductor fabrication processes, 
hardware devices as well as approaches that 
can only be implemented in system software.

Implementing efficiency
With production machinery often running 
24/7, the increase in robots and cobots, and 
the introduction of battery-powered AGVs, 
efficient drives are crucial. The latest driver 
devices for stepper motors from Toshiba 
deliver significant gains while providing equal 
functionality by implementing an Automatic 
Gain Control (AGC) feature. 

In order for stepper motors to hold their 
position historically a constant current was 
applied to ensure that enough torque was 
available for all operational situations. AGC 
monitors both the current and torque in 
real-time, applying just enough current in 
order that the torque can be maintained. 
This reduces drive current by up to 40% and 
significantly reduces heat dissipation.

Brushless motors have also established 
themselves as the alternative to brushed 
DC motors thanks to their quiet operation, 
reduced maintenance demands, and lower 
electromagnetic emissions. The challenge 
here is that the commutation, previously 
handled mechanically, transfers into the 
electronic domain. Toshiba’s development 
team tackles this issue head on with 
its Intelligent Phase Control, or InPAC, 
technology. 

InPAC works to synchronise both the 
voltage and current being feed into the motor, 
minimising the phase difference, regardless 
of the RPM of the motor. This requires only 

A utomation of production 
processes, supported by 
both generic and dedicated 
machines, delivers society 

with a wide range of innovative products and 
benefits. 

Without today’s cost-efficient industrial 
machines the feasibility of technology, ideas 
and quality-of-life-improving products would 
be impacted significantly. Furthermore, we 
often rely on machines, with their precision 
control and durability, to undertake tasks that 
are simply outside the physical capabilities 
of human operators or that could endanger 
their lives. 

Robotics is just one element of 
manufacturing automation that continues 
to grow and develop. Robots designed to 
collaborate with their human counterparts, 
known as cobots, have also drawn significant 
interest as the safety barriers that have 
typically separated robots and humans are 
torn down. At the beginning of its journey 
in industrial automation is the Autonomous 
Guided Vehicle (AGV). 

Logistics centres and manufacturing 

sites benefit from their ability to collect and 
move materials around factories and storage 
facilities without human interaction. With a 
public keen to consume customised rather 
than standardised mass-produced goods, 
AGVs can move workpieces from workstation 
to workstation in whatever order necessary 
to create unique products, breaking the one-
size-fits-all conveyor belt approach.

While manufacturers expect suppliers 
of industrial automation equipment to 
continuously improve the capabilities of their 
systems, they are ultimately dependent on 
the semiconductor industry to implement 
these innovations. As industry experts 
collaborate at global and national levels 
to define new communication standards 
or power topologies, semiconductor 
vendors need to participate with their 
technical insight as well as undertake the 
investment-intensive design, qualification 
and manufacture of the resulting devices 
needed. Specific and generic trends, from 
both customers and market segment 
research, have to be considered. Continued 
focus on energy efficiency across all sectors 
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12



13OUTLOOK 2020    DRIVING YOUR TECHNOLOGY AGENDA

Robotics is just 
one element of 
manufacturing 
automation that 
continues to grow 
and develop, 
having seen an 
average annual 
growth rate of 10 
percent between 
2010 and 2017.

TOSHIBA ELECTRONICS EUROPE /  POWER
PETER LIEBERWIRTH, VICE PRESIDENT, TOSHIBA ELECTRONICS EUROPE

a single initialisation of the solution and 
delivers power reductions of up to 20% when 
compared to conventional approaches.

In the area of power conversion, the 
search is ongoing to add single-digit 
percentage points to efficiency figures. This 
is understandable bearing in mind that 
power supplies are often in continuous 
operation and feature repeatedly in every 
industrial application. Much of today’s efforts 
are focused upon reducing the minute 
losses caused by the switching components 
integrated into power supply solutions. One 
such loss is known as the reverse recovery 
charge (Qrr) stored in the junction of 
freewheeling diodes. Another manifests itself 
in the internal parasitic output capacitance 
(Coss) of switching transistors.  A technique 
known as Synchronous Reverse Blocking 
(SRB) uses a silicon carbide (SiC) diode in 
conjunction with a second series transistor to 
almost eliminate Qrr. 

Toshiba has developed the Advanced-
SRB approach (A-SRB). This additionally 
pre-charges the parasitic capacitance 
mentioned, effectively reducing the impact of 
Coss by orders of magnitude and results in 
an efficiency improvement of up to 4% over 
comparable superjunction-based solutions. 
Driver ICs such as the T1HZ1F can be 
combined with Toshiba’s high-voltage 650V 
DTMOS IV switches with high-speed diodes, 
and low-voltage UMOS VIII 60V MOSFETs for 
power factor correction, DC/DC converter 
applications and even motor drives.  A-SRB 
provides a silicon-based solution that comes 
close to SiC in terms of efficiency, yet at lower 
cost with easier access to components.

Ethernet has been the backbone of 

data networks for PC and servers, providing 
ever more bandwidth as its standard has 
developed. However, its variable latency is 
unsuited to the world of real-time industrial 
control and automation. International working 
groups have defined new Time Sensitive 
Networks (TSN) standards under the umbrella 
of IEEE 802.1Q that now enable Ethernet to 
be used in systems requiring fixed end-to-
end latencies and high reliability. The support 
for TSN demands physical changes in the 
lower layers of the OSI model. These have 
not always been accommodated on existing 
MCUs and MPUs and developers may be 
restricted to upgrading platforms for which 
the processors have already been defined. 
The TC9562BXG from Toshiba is an innovative 
TSN solution that can help in both host and 
node applications.

As well as implementing a TSN capable 
Ethernet interface, the TC9562BXG integrates 
both a PCI express (PCIe) interface and a 
32-bit ARM Cortex-M3 processor. In host 
applications where a powerful application 
processor might be used, the PCIe 
interface enables simple integration of TSN 
functionality where previously none was 
available. The integrated Cortex processor 
can also function as a hardware accelerator, 
undertaking data pre-processing tasks that 
offload the host application processor. In 
node TSN applications, the Cortex processor 
is powerful enough to implement a stand-
alone application, while the internal memory 
resources and range of peripherals ensure 
that typical industrial applications can be 
implemented.

Reliable interfacing is an essential 
element of the IIoT. Optical isolation ensures 

that systems can be linked and controlled 
without danger of damage to control and 
sensing systems and typically need to fulfil 
UL 1577 and EN 60747-5-5. These are often 
seen replacing both relays and transformers 
providing silent operation, higher reliability, 
and an opportunity to save space. The latest 
generation of photo couplers, such as the 
TLP2310, operate at up to 125°C, support 
data transfer rates of up to 5 Mbps, consume 
as little as 0.3 mA of current, and are 
integrated into a 2.1 mm high SO6 package. 
The latest improvements in the integrated 
LED light source ensure just a 10% 
degradation over 100k hours of operation, 
a 40% improvement over devices featuring 
conventional LEDs.

Summary
Innovation for industrial systems is 
intrinsically linked to the advancements in 
semiconductor technology that suppliers 
such as Toshiba can offer. While many of 
the larger step improvements have been 
achieved, it is the time-intensive research to 
attain single-digit improvements in efficiency, 
reductions in latency for legacy networks, and 
higher levels of reliability that will define the 
challenges and resulting solutions that we 
develop.

www.toshiba.semicon-storage.com
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programmes is at nVidia: the company is 
using RISC-V processors to replace the Falcon 
management core in future GPU and neural-
network chips. Alibaba unveiled a RISC-V 
multiprocessor over the summer followed by a 
much more heavily customised AI accelerator. 

An open-source venture
According to RISC-V Foundation CEO Calista 
Redmond, the group now has 350 members 
and produced, so far, 44 chips based on the 
ISA. Many of those members are suppliers to 
an ecosystem they hope will grow to challenge 
Arm and expect to use different mechanisms 
to the current processor giants in order to get 
there. The clearest difference is that RISC-V 
is an open-source ISA. The foundation itself 
does not supply readymade processor cores 
in the same way that Arm does, though the UC 
Berkeley team that developed it has created a 
start-up, SiFive, to sell synthesisable IP cores. 

As an open-source venture, users are 
able to modify the ISA as they wish though 
the foundation has taken steps to try to 
prevent balkanisation. Redmond is keen to 
stress how elements of the ISA get frozen so 
users can treat them as stable over the long 
term. Numerous working groups are defining 
standard extensions that will themselves be 
frozen to support tools development. The more 
adventurous – who are happy to use assembler 
for critical functions – can define their own 
instructions that build on top of the core ISA. 

After years of resisting the idea, Arm is 
also joining in with the custom-instruction 
trend. People at the company stress the move 

A t the end of the 1990s, Arm 
or ARM as it then preferred to 
be called was not a popular 
choice among tools suppliers. 

When one major supplier of compilers and 
debuggers was asked whether it had plans to 
support the architecture, its CEO said it would 
not viable: there were not enough seats outside 
Nokia in his opinion to support the port. 

Fast-forward to the mid-2000s and it was 
hard to find an embedded tools supplier that 
did not have plans for Arm support. Although 
Arm had taken a big risk on switching to 
the Cortex-M architecture from the ARM7, 
microcontroller makers embraced it while the 
Cortex-A cemented its place at the heart of the 
nascent smartphone market.

Arm did not win that war by being a better 
RISC architecture than the competition. It 
won because of a generational shift. Motorola 
refused for a long time to make its 68K 
available as a core for SoCs. So SoC makers 
found an alternative. Though Motorola later had 
a go at launching an “ARM killer” few outside 
the radio manufacturer took it seriously. 

Today, we are possibly looking at another 

generational shift. Arm is nowhere near as 
resistant to its customers’ wishes as Motorola 
had been two decades ago but a growing base 
of SoC makers see the RISC-V community as 
fitting their needs a lot better. Are they moving 
to a better instruction set architecture (ISA)? 
It’s possible. The team from UC Berkeley that 
developed the ISA argue that they have the 
benefit of experience across the industry of 
what works with a RISC architecture and what 
does not. But it’s not the reason you hear from 
those who use RISC-V. Similar to Nokia when it 
wanted a core for its own SoCs, the underlying 
reason is one of freedom, whether perceived 
or real.

However, the decisions that are leading 
some customers away from Arm and towards 
RISC-V – it is hardly a flood at this point – has 
a lot to do with larger trends in digital and 
computer architectures. One is the growing 
use of custom accelerators. These systems 
use one or more RISC-V processors but not for 
the core application. Instead they manage the 
highly specialised accelerator cores that are 
often deployed in large-scale arrays across an 
SoC. One of the most visible implementation 

CHRIS EDWARDS
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is not a reaction to RISC-V but the company 
announced at Arm TechCon earlier in October 
that it will now let customers develop custom 
instructions for cores based on the V8-M. The 
approach taken by Arm is more restrictive – 
there are just 16 opcode slots reserved for 
customised instructions – but it is an indication 
of how old assumptions of the importance of 
the ISA are breaking down.

Custom instruction usage is not new to SoC 
design. Other architectures such as ARC, MIPS 
and Tensilica support custom instructions. 
But as performance-per-joule gets greater 
attention, it is a potentially useful addition in 
an environment where application-specific 
accelerators do more of the heavy lifting than 
general-purpose processors.

The RISC-V Foundation and a number of 
its members are going further in the belief 
that there is pent-up demand from electronics 
manufacturers who would, given the choice, 
build their own SoCs if it were easier and 
cheaper. The foundation is backing the Chips 
Alliance, a group that aims to provide open-
source IP around RISC-V and even some EDA 
tools. The deliverables available today include 
the SweRV core developed by Western Digital 
for its storage controllers and the FuseSoC 
package manager, which can be used to 
assemble the IP into chip designs. 

Impetus for open-source IP that is 
effectively separated from the original creator 
has also come from the geopolitical situation. 
The US-China trade war and the decision by 
the US to block some Chinese companies 
from accessing technology has fostered the 

sense among non-Western organisations 
that they should seek to reduce their reliance 
on suppliers who may be forbidden from 
dealing with them. Open-source IP provides 
a mechanism for achieving that. At the same 
time, the RISC-V Foundation has decided to 
move out of the US and to the Switzerland, 
which benefit from its perception of neutrality. 

Diminishing importance
Although the RISC-V movement has achieved 
significant momentum that may be enough 
to signal a long-term shift in what constitutes 
the dominant ISA over the coming decade, 
there are trends that may provide incumbents 
such as Arm with the ability to maintain 
strongholds largely because they are almost 
entirely orthogonal to the choice of ISA. Since 
clock speeds topped out around 15 years 
ago, forcing the trend to parallel processing 
and custom acceleration, the importance of 
the ISA itself has diminished. More important 
developments may lie in the interconnects that 
let the processors talk to each other. Software 
developers continue to find multithreaded 
code challenging to write and there are 
obvious structural inefficiencies in the way 
most interprocessor protocols work today. Most 
of the alternatives remain R&D projects and 
though RISC-V’s nature may make it easier 
for multiple groups to innovate and drive this 
forward, a better option may from leftfield and 
be independent of the ISA. 

The choices offered by RISC-V may 
themselves prove to be too much for most 
users. Custom instructions arguably should 

come with a health warning as users run 
the risk of developing extensions that are 
only advantageous for a single generation of 
products but which need to be supported long-
term because of legacy software concerns. 

These considerations may pale into 
insignificance when you consider the overall 
cost of SoC design itself. The boom in Chinese-
developed silicon has been propelled by a 
free-flowing source of investment cash that 
may not continue into the future as the market 
winnows out the weaker offerings. For most 
companies, does the cost of custom silicon 
justify the market advantage they could 
obtain. As system-in-package options become 
cheaper and more effective, many may choose 
to adopt standard parts and simply augment 
them with FPGAs or small-scale ASICs – 
although those smaller devices could easily 
justify a simple RISC-V implementation or one 
of Arm’s low-end offerings, which are now sold 
under cheaper access programmes than the 
company’s traditional IP licences. A sea-change 
may be coming to the world of embedded 
microprocessors but it is not necessarily one 
where there is an obvious winner.
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functions such as AEB and Adaptive Cruise 
Control (ACC) in new ADAS implementations, 
is driving suppliers to develop new RADAR 
systems which offer higher precision, longer 
range, faster detection and a more complete 
picture of the world around the vehicle. 

RADAR as the ‘eyes’ 
Car manufacturers are piling investment into 
the refinement of driver assistance technology 
for two reasons: for safety, and for comfort. 
Driver assistance systems such as AEB and 
ACC save lives and prevent accidents. Cars 
which feature these systems are rewarded with 
a higher official NCAP safety score, a mark 
which lifts the value and consumer appeal of 
new cars. 

Both AEB and autonomous emergency 
steering systems continue to evolve in scope 
and complexity to serve the growing market 
for vehicles in the Level 2 or Level 3 (L2/L3) 
categories of driver assistance technology. New 
NCAP specifications, for instance, call for better 
detection of pedestrians - ‘vulnerable road 
users’, in NCAP’s terminology. Developing AEB 
systems will operate reliably in more complex 
events than they are typically specified for 
today, controlling the braking function at higher 
vehicle speeds in both urban and highway 
settings. 

The market is also responding to signals 
from car buyers who want technology to reduce 
the effort involved in driving, particularly on 
the motorway. Premium cars such as the 
Mercedes S-Class already offer limited highway 
auto-pilot capabilities, such as adaptive 
control of distance to the car in front, and 
active steering assistance to keep the car in 
its lane. Automotive suppliers are continually 

If global investors know anything about 
where money is to be made, the winners 
in the automotive industry will be those 
which embrace and master the three 

mega-trends disrupting the market:
• The proliferation of Advanced Driver 
Assistance Systems (ADAS) technologies,
• electrification,
• and mobility-as-a-service.

The importance of these trends is reflected 
in a comparison of the market capitalisations 
of Tesla, which makes fewer than 400,000 
vehicles a year, and Ford. Tesla bases its 
strategy on a series of innovations in battery-
powered traction, autonomous driving and 
robotaxi capabilities to support Tesla-branded 
ride-sharing services. 

Ford makes much of its money from 
traditional American pick-up trucks that 
feature high-powered internal combustion 
engines. Ford, with 2017 production volume 
of more than six million units, had a market 
capitalisation of just $37bn in late 2019, while 
Tesla was worth $44bn. 

While adoption of mobility-as-a-service 
has been driven by business model and 

software innovation pioneered by the likes of 
Uber, and increasing electrification depends 
on production innovations such as Tesla’s 
battery ‘gigafactory’, the focus of innovation in 
driver assistance is on hardware and software 
technology – a combination of sophisticated 
sensor systems and artificial intelligence. 

All assisted driving systems rely in part on 
multiple forms of ‘perception technology’: in 
fully autonomous vehicles, optical technologies 
such as LiDAR (light detection and ranging) 
and visual cameras will work alongside electro-
magnetic motion sensors and RF/microwave 
systems – RADAR and satellite positioning. 

It might seem surprising that RADAR 
should be playing a part in the most exciting 
developments in automotive technology. 
In fact, many 24GHz RADAR sensors are 
mounted in the bumpers of vehicles on the 
road today – Analog Devices alone has to date 
supplied some 300 million units to automotive 
manufacturers for use in applications such as 
blind-spot detection, automated lane-changing, 
and Autonomous Emergency Braking (AEB). 

But demand for ever higher levels of driver 
assistance, supported by the evolution of 
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Analog Devices is the leading global high-performance analog technology company 
dedicated to solving the toughest engineering challenges. We enable our customers 
to interpret the world around us by intelligently bridging the physical and digital 
with unmatched technologies that sense, measure, power, connect and 
interpret. We create innovative solutions to solve design challenges 
in instrumentation, automation, communications, healthcare, 
automotive and numerous other industries. The company is a 
global leader in the design and manufacturing of analogue, 
mixed signal, and DSP integrated circuits to help solve 
the toughest engineering challenges.
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Car manufacturers 
are piling 
investment into 
the refinement of 
driver assistance 
technology for two 
reasons: for safety, 
and for comfort.

DONAL MCCARTHY, DIRECTOR OF AUTOMOTIVE RADAR PRODUCT LINE, ANALOG DEVICES

www.microchip.com

implementing enhancements to these features 
so that they can be used in a wider range of 
more complex situations. This intensifies the 
need for RADAR sensors that offer superior 
performance. 

The move towards higher L4 and L5 
autonomy, which isolates the driver entirely 
from direct control of the vehicle, will require 
the development of sensing systems which 
have a 360° view around the car in real time. 
The control systems for these ’robotaxis’ will be 
incredibly complex, and will need redundancy 
to eliminate the risk of false detection events, 
combining the inputs from separate sensor 
types such as RADAR, cameras and LiDAR 
sensors. 

Visual cameras can be used to assist 
the recognition of objects such as human 
beings, animals and road signs. LiDAR 
technology creates rich point clouds, taking an 
instantaneous measurement of the vehicle’s 
distance from objects in the outside world and 
measuring the objects’ size to produce a high-
resolution 3D map of the outside world. 

But a RADAR sensor’s unique capabilities, 
which are continually being extended, make 
it a crucial complement to these other sensor 
types in L4 and L5 systems. In L2 and L3 use 
cases, RADAR is actually the dominant sensor 
type because it offers the best combination of 
size, cost and performance attributes. 

Crucially, RADAR performs ‘4D’ sensing: 
with a single shot, it can measure the range, 
velocity, angle and elevation of an object from 
which its millimetre-wave pulse is reflected. 
A RADAR sensor also operates in conditions, 
such as rain, fog and snow, which impair or 
disable the operation of LiDAR sensors and 
visual cameras. 

Greater integration
Automotive RADAR systems under development 
will in time make today’s RADAR technology 
appear blunt and limited in comparison. 
Today, a RADAR sensor mounted in the front 
bumper does an excellent job of measuring 
the distance to a single vehicle in front, and 
its speed. 

A full highway auto-pilot system, however, 
will need to be able to operate safely on the 
autobahn in Germany, where a motorbike, for 
instance – smaller, and so harder to detect 
than a passenger car – can approach on the 
outside lane at speeds higher than 180km/h. 
To provide early and accurate detection of 
such a hazard, an auto-pilot’s RADAR system 
therefore needs to sense with greater precision, 
faster, and at longer range. 

Developing these capabilities while 
staying within the automotive industry’s tight 
constraints on size and cost calls for innovation 
in semiconductor technology, RF system 
operation and signal processing – fields in 
which Analog Devices excels. 

At Analog Devices, a new generation of 
RADAR components including 76-81GHz 
Monolithic Microwave IC (MMIC) transmitters 
and receivers, is based on a new Drive360 
28nm CMOS technology platform. Marking a 
departure from the industry’s conventional use 
of SiGe semiconductor technology for RADAR, 
the Drive360 platform provides valuable 
advantages including:

• High output power and low return noise for 
detection of objects at a longer range
• Low phase noise and high intermediate 
frequency (IF) bandwidth, giving ultra-high 
precision for the detection of small objects 

such as motorbikes and infant pedestrians, 
which before would have been hard for a 
RADAR sensor to see
• High-performance phase modulation, 
enabling the RADAR sensor to discriminate 
more effectively between multiple objects in 
a scene
• Ultra-fast pulse transmission, giving a faster 
response to fast-moving objects such as the 
motorbike advancing at 180km/h

The use of CMOS technology also supports 
a high level of integration of digital functions in 
RADAR devices, helping to reduce the cost and 
size of advanced RADAR systems. Core Analog 
Devices intellectual property in functions such 
as oversampled analogue-to-digital converters, 
and ultra-low noise digital PLL clocks, also 
helps to increase the speed of operation, 
resolution and stability of next-generation 
77GHz RADAR sensors. 

A combination of advanced semiconductor 
technology, analogue expertise and system 
software capability will enable RADAR 
technology to extend the capabilities of ADAS 
deployed in the next generation of vehicles. And 
Analog Devices will remain at the heart of the 
development of RADAR now and into the next 
decade.

ANALOG DEVICES / AUTOMOTIVE

www.analog.com
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Press to Configure
Fingerprint authentication offers significant 
opportunities for personalisation in the car. 

Each driver has different preferences for 
settings. Some care about driving dynamics, 
such as the suspension and the speed/fuel 
economy trade-off. Others focus on comfort, 
including the height of the driver’s seat, the 
position of the steering wheel, and the cabin 
temperature.

For others, infotainment is crucial – the 
content shown on the centre information 
display, the choice of radio stations or other 
audio content, the equalizer settings and so 
on. A single press on a fingerprint-powered 
‘Personalize Settings’ button could adjust all 
of these features instantly for any number of 
authorized users of the vehicle. 

The use of a button for this function 
has important benefits. Clearly there are 
other ways of identifying the user, such as 
face recognition or iris recognition. These 
technologies operate automatically. A button, 
however, implies consent on the user’s 
part: the user chooses to assert his or her 
preference by pressing a fingerprint sensor. 

Why does this matter? Imagine that a 
mother is driving and her teenage child is in 
the front passenger seat. A face recognition 
camera could automatically identify the 
mother and change all the settings to her 
preferences. Her child might have different 
music and climate control preferences, 
however. Fingerprint sensor buttons enable 
the occupants of the car to choose whose 
preferences are applied.

Since the late 1990s, passive 
access has allowed drivers to 
unlock car doors and passive 
start has enabled them to 

start the car by pushing a button, without 
removing the keyfob from their pocket, purse, 
or backpack. Eventually, people will be able 
to securely unlock and start their car and 
activate a multitude of personalised features 
by using their fingerprint or smartphone. 

The familiarity of fingerprint recognition in 
the smartphone has led automotive makers 
to evaluate the technology for passenger 
cars. Fingerprint recognition is commonly 
thought of as a biological key, however, the 
most-popular use case being considered for 
automotive platforms today – personalisation 
– takes advantage of the fingerprint sensor’s 
convenience more than its security.

To understand the security limitations 
of fingerprint recognition in vehicles, it is 
worth comparing the car to a smartphone. 
Outside the home or office, a smartphone is 
nearly always kept with the user. This means 
that theft of a phone is difficult. The main 
security risk is to private data held on the 

phone, which could be compromised if the 
phone were to be lost or stolen. But service 
providers and phone manufacturers provide 
methods for disabling a lost or stolen phone 
remotely. 

When it comes to smartphones, users 
accept a small risk of false acceptance, 
when someone other than the owner touches 
the fingerprint sensor and has a false 
fingerprint match. The use case for biometric 
authentication in the car’s locking system or 
its ignition needs to be failproof.

To combat the risk of theft, car 
manufacturers can design vehicle access 
controls to be very difficult to attack. New 
biometric technologies can supplement 
the security offered by conventional 
access control devices such as wireless 
key fobs, providing a form of multi-factor 
authentication. For vehicle access, facial 
recognition is expected to play a role in the 
future alongside fingerprint recognition: the 
presence of the keyfob, the visual ID of the 
owner, and a fingerprint sensor in the Start 
button can combine to protect the vehicle 
from unauthorised use. 
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CYPRESS SEMICONDUCTOR
Cypress is a leader in advanced embedded solutions for the world’s most innovative 
automotive, industrial, smart home appliances, consumer electronics and medical 
products. Cypress’ microcontrollers, wireless and USB-based connectivity 
solutions, analogue ICs and reliable, high-performance memories help 
engineers design differentiated products and get them to market first. 
Cypress is committed to providing customers with the best support 
and development resources on the planet enabling them to 
disrupt markets by creating new product categories in 
record time.

PERSONALISATION: KEY 
TO AUTOMOTIVE DESIGN
Cutting-edge technologies are driving new levels of personalisation in 
automobiles. Keyless access is set to transform the driving experience 
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Fingerprint 
authentication 
offers signifi cant 
opportunities for 
personalisation in 
the car.

CYPRESS SEMICONDUCTOR / SENSING AND PAAK TECHNOLOGY
JEFF LEE, VICE PRESIDENT AND FELLOW

The action of pressing a button to signal 
intent and consent will also be of benefi t 
when validating in-car payments, for instance 
parking fees or road-use tolls, since it 
prevents the risk that a driver could claim 
that a payment was debited without her or 
his consent.

Phone-as-a-Key
Phone-as-a-Key (PaaK) technology is just 
beginning to appear in high-end vehicles. 
At a basic level, the phone replaces the 
key fob for entry and starting a vehicle. 
However, using a smart phone also enables 
automotive OEMs to implement an incredible 
new range of features in vehicles.

Current passive keyless systems require 
drivers to walk up and touch the door handle 
to gain access. These systems use proprietary 
315/433MHz RF systems triggered by a low-
frequency 125kHz system that only operates 
in close proximity to the car--within 1-2 
meters. 

When the phone is your key, cars will have 
the ability to track drivers approaching and 
departing a car, with a range in excess of 20 
meters. This allows for new user experiences 
as the car can prepare itself to do various 
things with the knowledge that the driver is 
approaching the car. Some examples include 
turning on welcome lighting in the dark as 
the driver walks up to the car, or soft-starting 
systems that have long boot-up times so they 
are available for instant use. Imagine walking 
up to a car with your phone in your pocket, 
and the car unlocks when you reach it, the 

infotainment head unit has already powered 
up and paired with your phone, the podcast 
you were listening to instantly transfers over 
to the car’s audio system, your destination is 
transferred from your phone and the fastest 
route is mapped well before you push the 
button to start the car. 

Phone-as-a-Key is essentially a digital key 
that can be “managed.” Imagine you want to 
let your friend or your teenager use your car. 
Digital Keys can be transferred from a phone 
app to someone else. At the same time, you’ll 
be able to set up a geofence that sends you 
an alert if the car doesn’t go to the library 
but heads down to the beach instead. You’ll 
be able to set limits for speed and time of 
use (i.e., no driving after midnight) as well. 
You’ll also be able to ensure you won’t be 
stuck with an empty tank in the morning; 
just set an alarm to go off when the car is 
within a few miles of home to remind your 
young driver to fi ll the tank before returning 
home. 

PaaK technology also has tremendous 
commercial applications for rental car 
companies. When you need a car at the 
airport, you could browse the available 
selection in a phone app, make your choice, 
complete payment, and then your phone is 
all you need to gain access to the car. In this 
way, the renting process can be completely 
automated.

These same phone apps can also provide 
diagnostic information like the health of 
tires, fuel levels, maintenance updates etc. 
In addition to providing passive access to 

a car, PaaK can enable a more connected 
relationship with your vehicle that truly 
improve your quality of life.

Conclusion
Today’s fi ngerprint-recognition and Phone-
as-a-Key technologies supports car makers’ 
efforts to differentiate the user experience 
and to create convenient and attractive ways 
to personalise the operation of the vehicle. 
As the automotive industry’s experience in 
the implementation of fi ngerprint sensing 
and PaaK deepens, the potential exists to 
extend these technologies to a wider range of 
applications.

www.cypress.com
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radio spectrum extremely efficiently. 
Beamforming and MU-MIMO: With 

Beamforming, the signal transmitted from 
the 5G base station is directed towards an 
individual end-user mobile device, allowing 
transmission power to be optimised against 
interference with nearby mobile devices.

Multi-User- MIMO, (MU-MIMO) uses a 
large number – up to 64 - of antennas in the 
base station to communicate with multiple 
devices concurrently and independently.

Using Beamforming and MU MIMO 
together, 5G is able support an order of 
magnitude, (>1000) more connected devices 
than 4G, transmitting high-speed, low-latency 
data to many more users. 

 Network Slicing: Network slicing 
creates multiple virtual networks on top of 
a common physical infrastructure by using 
software defined networking, (SDN), and 
network functions virtualisation, (NFV), 
techniques. The resultant virtual networks can 
be customised to meet the specific needs of 
applications, services, devices, customers or 
operators.

5G offers significant opportunities for 
network operators but they must balance 
the required investments against existing 
cash-flows. 3GPP’s 5G release schedule 
recognises this and supports a seamless 
transition by prioritising the development of 
5G non-stand-alone (NSA) specifications.  
5G NSA enables operators to leverage 
existing investments in 4G/LTE networks, 
offering low-to mid-band 5G services. 
Operators can also minimise their up-front 
investments by re-using spectrum freed up 
by obsolete 2G/3G services and upgrading 
existing infrastructure with massive MIMO. 

2019 is the year when 5G 
begins to deliver on some of its 
promises. Services are already 
available in some cities in 

the USA and another 80 operators in 46 
countries plan to launch 5G between now 
and 2022. 

5G promises to transform our personal 
and business lives and the step-change 
in network performance levels that will be 
delivered by 5G promises to unlock currently 
unforeseen use cases and applications that 
will have a fundamental impact on the global 
economy.

But what is 5G, why will it bring so much 
change to our lives and when can we expect 
to see? In 2015 as it became apparent that 
existing wireless cellular networks would 
not be able to meet the exponential growth 
in bandwidth demands, the International 
Telecommunications Union, (ITU), released 
the specification for next generation of 
mobile communications networks – 5G.

The requirements defined in IMT2020 
include peak data rates of up to 20 GB/s 
(10 to 20 times faster than 4G rates), ultra-

low latencies of 1 mSec, (c.f. 30 – 50 mSec 
for 4G) and connection densities of 1000 
devices per square kilometre, (100 times 
more than 4G). 

Since the release 3GPP, the global 
standards body, has been working on the 
standards for 5G, releasing them in phases, 
enabling a transition path from 4G/LTE to 
5G. This work is due to complete by the end 
of 2019, with Release 16, in time to meet 
the ITU’s 2020 deadline.

Unlike the previous evolutionary steps 
between network generations, 5G represents 
a revolution in wireless network design, 
employing a range of innovative technologies.

Radio Spectrum Usage: 5G is designed 
to support application requirements ranging 
from low-power, low data-rate to high-
bandwidth with real-time response. To do 
so, 5G networks will use a wide range of 
spectrum, from 1 GHz, all the way up to 30 
GHz and above – the mmWave frequencies 
which will enable the high data rates and low 
latencies. The 5G NR (New Radio) interface 
transmits using Orthogonal Frequency 
Division Multiplexing, (OFDM), which uses 
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MICROLEASE 
Microlease is a leading equipment service and distribution provider to the test and 
measurement industry across Europe, Asia, and the US. It helps clients deploy 
equipment when and where needed in the most cost-effective manner via 
services including rental, leasing, and asset management. The company 
was founded in 1979 and is headquartered in London, United 
Kingdom. In 2016, Electro Rent Corporation acquired Microlease 
to create a premier global platform in the electronic test and 
measurement services industry.

5G THE NEXT BIG DRIVER 
OF CHANGE
This year is when 5G begins to deliver on its promises, so what 
can we expect?
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5G has set high 
expectations 
on how it will 
transform our 
personal and 
business lives. 
With this in mind 
it is critical for the 
network providers 
to deliver the 
infrastructure 
to drive this 
experience, an 
important part of 
this delivery is test 
and measurement 
to ensure QoS and 
QoE.

MICROLEASE / 5G
SAM DARWISH, UK & I SALES MANAGER, MICROLEASE

The adoption of these strategies will 
enable early revenue generation, whilst 
delaying construction of the denser networks 
required by the higher-band services.

Many operators have indicated that this 
is a popular approach, with the initial 5G 
plans of companies such as Japan’s KDDI 
and Softbank as well as EE and Vodafone in 
the UK, based on spectrum in the 3.5 – 4.5 
GHz bands.

Hot applications 
Latent demand for 5G’s capabilities is 
building within applications across a wide 
range of sectors. In the automotive sector, 
the viability of the new C-V2X (cellular vehicle 
to everything), connecting everything on 
the roads, including vehicles, traffic lights, 
gantries, lampposts, etc will depend on the 
speeds and latencies of 5G.

In the industrial sector, existing hard-
wired networks are unable to support the 
needs of the smart, Industry 4.0 factory, 
where flexible, modular and versatile 
production techniques are based on a 
combination of automated systems and 
human expertise. The latencies of current 
wireless cellular networks are unsuitable for 
many factory processes, which must react in 
real-time, therefore 5G promises to enable a 
new generation of smart factory applications. 

From their initial base on the factory 
production line, robotic applications are 
being developed across a wide range of 
verticals, including healthcare, logistics, 
guidance, security and surveillance, 
education and entertainment. In tandem, 
advances in Artificial Intelligence, (AI), are 
further increasing the capabilities of robots 

however, to be cost effective, the compute-
intensive “heavy lifting” needs to be offloaded 
from the robot itself, driving the emergence 
of cloud robotics. 5G promises to remove the 
network performance barrier which has thus 
far inhibited the growth of Cloud Robotics.

In other sectors, such as smart cities 
and smart buildings, IoT sensors are used 
in applications including surveillance 
systems, access systems, fire detection, 
smart lighting any many more. Many of these 
sensors are required to operate remotely 
on battery power, or even harvested energy 
and therefore require low-power network 
protocols. Also, since these applications 
may integrate a vast number of sensors 
within a small geographic area, the high 
connection density of 5G is essential to their 
performance.

5G and Microlease
A whole new ecosystem is emerging to 
support the deployment of 5G networks 
and operators will be challenged to roll-out 
quickly, whilst not compromising on quality 
and effective testing.

The complex waveforms and wide 
bandwidths of 5G networks bring new test 
challenges for 5G signal generation and 
analysis. To capture market opportunity 5G 
innovators need solutions for quick and 
flexible access to equipment without the 
need for large capital investment. Equipment 
rental is an ideal, always ensuring access to 
the latest equipment.

As a global leader in electronic test and 
measurement equipment and now part of 
the Electro Rent Corporation, Microlease 
is well placed to support 5G development, 

with a range of solutions from leading 
manufacturers such as Keysight and Rhode 
and Schwarz. By investing heavily in their test 
equipment inventory for 5G they ensure their 
customers have access to all the equipment 
they need, from R&D to installation and 
commissioning. 

As part of the Electro Rent Corporation 
with a portfolio of tens of thousands of 
items of test equipment and a team of 400 
specialists across the globe, Microlease 
offers an exceptional level of support. While 
equipment rental, and their other flexible 
solutions, help to keep within budget.

Conclusion  
5G is being driven by latent demand from a 
wide range of applications across almost all 
sectors of industry and business. Although 
initial service deployments are happening 
now, much development work still lies ahead 
to enable the full capabilities of the IMT2020 
specification. The 5G NR interface is at the 
heart of 5G and employs innovative radio 
frequency, (RF) techniques to power 5G’s 
capabilities over a wide frequency spectrum. 

Ongoing 5G research and development 
activities will require flexible and up-to-date 
test solutions and Microlease is well-placed 
to be a partner to designers and developers 
in the 5G ecosystem.

www.microlease.com
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