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ADVERTORIAL FEATURE       MENTOR, A SIEMENS BUSINESS

Introducing PAVE360: System-
of-Systems Development for 
Autonomous Vehicles
System-of-systems is a 
collection of systems, 
each with a specific 
function that need to 
work together. In addition 
to the traditional digital 
environment seen in 
systems-on- chip (SoCs), 
system-of-systems 
designs combine physical 
world elements like 
sensor inputs and mechanical interactions. 
A perfect example is the autonomous 
vehicle (AV) as Figure 1 shows.

The AV design levels:
•  The integrated circuit (IC) level that can 

include one or more system-on-chip 
(SoC) designs. 

•  The system level consists of multiple 
interconnected electronic control units 
(ECUs) that encapsulate a few or several 
ICs and supervise vehicle operations 
under different driving scenarios. 

•  The vehicle level that encompasses the 
entire car. 

•  The top level is the connectivity level that 
encompasses all three levels. 

Is it possible to test an AV design with real 
time scenarios? Estimates say it would take 
billions of miles of road testing. Instead, 
what is needed is a high-performance 
verification/validation platform that 
operates on accurate digital models in a 

virtual environment that mimics real-time 
scenarios: PAVE360.

PAVE360 (Figure 2) is built on the 
concept of a digital twin, and it consists of 
a complete AV verification and validation 
environment modeled at the system level 
that represents a twin image of the physical 
vehicle and its driving surroundings. The 
digital twin is made of digital models 
representing the AV environment, 
including sensors, processors, actuators, 
ECUs, connectivity networks, and driving 
scenarios. This digital twin can validate the 
system-of-systems without driving billions 
of miles.

Simcenter PreScan generates the driving 
scenarios and sensor data which drives the 
compute system on the Veloce emulation 
platform. Simcenter AMESim provides 
system simulation to form a closed-loop 
environment. Pre-silicon validation of 
an autonomous vehicle design is a real 
possibility today using PAVE360. 

Mentor, a Siemens Business, is a 
technology leader in electronic
design automation (EDA), 
provides software and hardware 
design solutions that enable 
companies to develop better 
electronic and
mechanical products faster and 
more cost-effectively.

The company offers innovative 
products and solutions that help 
engineers overcome the design 
challenges they face in the 
increasingly complex worlds of 
board and chip design.

Mentor, has the broadest industry 
portfolio of best-in-class products 
and is the only EDA company with 
an embedded software solution.

Services
Design-Through-Manufacturing 
PCB Systems Development
Mechanical Analysis Functional 
Verification Design to Silicon

Products
Integrated Electrical Systems 
Engineering
Electronic System Level (ESL) 
Design Embedded Systems 
Design

Contact details
Mentor, a Siemens Business 
Rivergate
Newbury Business Park London 
Road
Berkshire RG14 2QB
tel: +44 (0)1635 811411

www.mentor.com

By Lauro Rizzatti and Jean-Marie Brunet

Figure 1: The AV design.

Figure 2: The PAVE360 solution.

To learn more, view this 
seminar.  
https://www.mentor.com/
products/fv/multimedia/
fv-veloce-emulation-
platform-pave360-socs-
digital-twins-validating-
vehicle-behavior-
webinar?pid=engineering_
edge_flyout
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COMMENT       NHS APP

A
s we go to press the contact-tracing app that has been developed by the NHS to 
help track Covid-19 is being rolled out across the Isle of Wight.

The use of this contact-tracing app has raised concerns over privacy because 
of it centralised approach, and it could be facing a legal challenge from lawyers 

concerned at the impact on users’ privacy and because it might end up being mandatory, 
rather than voluntary.

The NHS has responded with an ethics board to improve oversight and may look to delete 
collected data once the country returns to normal. NHSX developers, involved with the app’s 
development, have said that data will not be shared with other departments or with private 
companies.

Google and Apple have developed an alternative database-free decentralised approach, 
but that was rejected by the UK government.

To be successful around 60 percent of the population will need to download it, but worries 
over privacy could see that target being missed.

There are also concerns about the reliability of the data, as smartphone operating 
systems impose strict limits on normal apps that prevent them from infringing user privacy 
and that could undermine the performance of the app.

However, research from the Cass Business School has found that it is possible to 
implement a privacy-respecting contact tracing app that can achieve widespread adoption, 
just so long as it’s run by the NHS, rather than the government.

Their research found that adoption rates increased if the app was linked to priority testing 
for Covid-19 for those who get infection alerts, and they also found that the public wanted 
an ‘expiry date’ for data. It was also clear that any tracing app would not be effective unless 
there was a signi� cant public uptake, no matter how technologically sophisticated it was.

According to the research, adoption rates soared to 70 per cent if the safeguarding of 
privacy and civil liberties was in place. By contrast an app, similar to the NHSX version, was 
found to have the lowest adoption rate at just 51.1 per cent. Why? Because the government 
was perceived to be in control of it and its data. 

There’s also an issue here about smartphone ownership. Many people with lower incomes 
and older people are less likely to own a smartphone, and as we’ve seen from the statistics 
published by the ONS those groups are most at risk.

Despite worries over privacy, Cass did � nd that respondents showed a willingness to share 
data and accept more invasive measures than in ‘normal’ times. 

That is a concern because it brings with it a massive level of responsibility on the part of 
decision-makers. They need to get this right if they want to successfully combat this pandemic 
because it is a matter of life and death.

Neil Tyler, Editor (neil.tyler@markallengroup.com)

A matter of life and death
DECISION MAKERS HAVE TO MAKE SOME TOUGH CALLS WHEN IT COMES TO 

THE SUCCESSFUL ROLL-OUT OF NHSX’S TRACKING APP

“Despite worries 
over privacy, 
Cass did fi nd 
that respondents 
showed a 
willingness 
to share data 
and accept 
more invasive 
measures than in 
‘normal’ times.” 



C
A

TE
G

O
RI

ES Consultancy 
of the Year

Small 
Company 
of the Year

Start-Up 
of the Year

Materials 
Application 
of the Year

Design Team 
of the Year

Electronic 
Product 
of the Year

Mechanical 
Product of the Year

Engineering 
Ambassador 
of the Year

Young Design 
Engineer 
of the Year

Design Engineer 
of the Year

WWW.BEEAS.CO.UK
VISIT THE WEBSITE TO ENTER NOW!

26 MARCH 2021
THE LANDMARK, LONDON

CELEBRATING DESIGN EXCELLENCE

NEW
 

DATE
C

A
TE

G
O

RI
ES

  HEADLINE SPONSOR   ORGANISED BY  CATEGORY SPONSORS



Editor Neil Tyler
 neil.tyler@markallengroup.com

Deputy Editor Elliot Mulley-Goodbarne
Elliot.Mulley-Goodbarne@  

 markallengroup.com

Contributing  Chris Edwards, Charlotte Hathway,
Editors John Walko

editor@newelectronics.co.uk

Art Editor Andrew Ganassin
andrew.ganassin@markallengroup.com

Illustrator Phil Holmes

Sales Manager James Creber
james.creber@markallengroup.com

Publisher Peter Ring
peter.ring@markallengroup.com

Managing Jon Benson
Director jon.benson@markallengroup.com

Production Nicki McKenna
Manager nicki.mckenna@markallengroup.com

New Electronics editorial advisory panel
Trevor Cross, chief technology offi cer, Teledyne e2v
Pete Leonard, electronics design manager, Renishaw
Pete Lomas, director of engineering, Norcott Technologies
Neil Riddiford, principal electronics engineer, Cambridge 
Consultants
Adam Taylor, embedded systems consultant

ISSN 0047-9624   Online ISSN 2049-2316

Annual subscription (22 issues): 
UK  £108. Overseas; £163. Airmail; £199. 
New Electronics, incorporating Electronic Equipment News
and Electronics News, is published twice monthly by 
MA Business, Hawley Mill, Hawley Road, Dartford, DA2 7TJ. 
T:  01322 221144  E: ne@markallengroup.com

Moving on?
If you change jobs or your company moves, please contact 
circulation@markallengroup.com to continue receiving 
your free copy of New Electronics

© 2020. All rights reserved. No part of New Electronics may 
be reproduced or transmitted in any form, by any means, 
electronic or mechanical, including photocopying, recording or 
any information storage or retrieval  system, without permission 
in writing from the Publisher.The views expressed do not 
necessarily represent those of the editor of New Electronics. 
Advertisements in the journal do not imply endorsement of the 
products or services advertised.

Please read our privacy policy, by visiting 
http://privacypolicy.markallengroup.com. This will explain 
how we process, use & safeguard your data

Printed by Pensord.

www.markallengroup.com

Roswell Biotechnologies, a leader in molecular electronics 
sensor chips, is partnering with imec to develop the � rst 
commercially available molecular electronics biosensor chip. 

These chips are the brains behind Roswell Technologies’ 
powerful new platform for DNA sequencing, to support precision 
medicine, molecular diagnostics, rapid infectious disease testing, and DNA data storage. 

“The urgent need for a new generation of rapid, low-cost, consumer surveillance and 
diagnostics tools has been made extremely clear in the current COVID-19 pandemic,” said Roswell 
President & CEO Paul Mola. “In that area, the Roswell molecular electronic platform will transform 
the way infectious diseases are detected, with powerful new capabilities that enable, rapid 
screening of many infectious diseases at once, or many viral strains, with portable or handheld 
devices.” 

Molecular electronic sensor chips integrate single molecules as electrical sensor elements on 
standard semiconductor chips, making electronic biosensor devices massively scalable. 

These sensors represent an entirely new class of devices, speci� cally designed to be 
compatible with CMOS chip technology. 

“Commercial viability of these devices has required the technology to be put on a standard 
semiconductor chip,” said Roswell Chief Science Of� cer Dr. Barry Merriman. “One of the 
signi� cant hurdles to commercialising molecular electronics is the need for costly customised 
solutions for large scale manufacturing. Imec has overcome this with state-of-the-art 
semiconductor manufacturing technology to commercialise molecular electronics using standard 
tools. We are excited to be partnering with imec on this effort.”

First molecular electronics 
biosensor chips
MOVE TO DEVELOP THE FIRST COMMERCIALLY 
AVAILABLE MOLECULAR ELECTRONICS BIOSENSOR 
CHIP. NEIL TYLER REPORTS.

NEWS       BISENSOR CHIPS
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Enhancing battery-powered 
IoT product design
Silicon Labs has launched a line of energy-
friendly power management ICs (PMICs) 
serving as dedicated companion chips 
for EFR32 wireless devices and EFM32 
microcontrollers (MCUs). 

The EFP01 PMIC family has been 
developed to provide a � exible, system-level 
power management solution that enhances 
the energy ef� ciency of battery-powered 
applications including IoT sensors, asset tags, 
smart meters, building automation, security, 
and health and wellness products. 

Feature-rich, these PMICs will enable 
developers to choose the optimal battery type 
and chemistries for their applications while 
controlling a product’s power supply over 
multiple output rails and voltages. 

Silicon Labs’ solution looks to address the 
power management needs of IoT developers 
by extending the energy ef� ciency of its 
wireless and MCU products while simplifying 
product design with tools and support.

Combo Wi-Fi and BLE 
module 
Dialog Semiconductor has introduced the 
DA16600, a module that combines its Wi-Fi 
and BLE capabilities into a single solution. 

This two-in-one module is comprised of two 
SoCs, the newly announced DA16200 and the 
SmartBond TINY DA14531, to provide best-in-
class, low-power Wi-Fi and BLE for customers 
and further broaden Dialog’s IoT connectivity 
portfolio. 

The DA16200 has been purpose built for 
battery-powered IoT applications, the device’s 
VirtualZero technology enables low levels of 
power consumption for Wi-Fi connectivity, so 
that even continuously connected devices can 
achieve up to � ve years of battery life in some 
use cases.

This combo Wi-Fi and BLE module 
provides a reliable � rmware solution with 
the combination of the two complex protocol 
stacks, eliminating the issues often caused by 
the co-existence of two radios at 2.4 GHZ in 
the same design. 
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NEWS       E-TEXTILES

Harness technology secures production order
Trackwise Designs has secured a 
production order for its flexible printed circuit 
technology, Improved Harness Technology 
(IHT), for delivery in mid-2020. 

The order, in support of initial vehicle 
production activities, follows successful 
funded development activities last year for 
this UK-based designer and manufacturer of 
electric vehicles. 

Trackwise’s IHT is a proprietary roll-to-
roll manufacturing process that enables the 
production of unlimited length, multilayer 
flexible printed circuits (FPCs). The 
company’s roll-to-roll technology is being 
used to manufacture FPCs for use at a 
module level in both HV and LV circuits in 
the vehicles’ battery packs, reducing the part 

count, assembly time, and saving on space 
and weight. 

Electric vehicle battery modules are 
typically cuboid structures of packaged cells 
which have precisely defined cell connection 
or monitoring locations that are particularly 
suited to flex PCBs. 

In addition, when battery modules are 
packaged together to form a complete 
vehicle battery pack, the battery modules 
can be connected together by long-length flex 
PCBs, sometime several metres in length. 

Commenting Philip Johnston, CEO of 
Trackwise, said, “The electric vehicle industry 
is one of a number of growth markets for 
Trackwise, and this is the next step towards 
series production of IHT at scale.”

Powercast, a specialist in RF-based 
long-range over-the-air wireless power 
technology, and Liquid X, a manufacturer of 
functional metallic inks have announced a 
venture to enable garment manufacturers to 
easily integrate wireless power functionality 
into durable, flexible, high performance and 
washable e-textiles. 

By using Liquid X’s proprietary ink 
technology, manufacturers will be able 
to print circuitry directly onto an item of 
clothing, add Powercast’s wireless power 
technology and a battery, and seal it 
during the manufacturing process. The two 
companies are looking to enable a cost-
effective manufacturing process for durable 
e-textiles, with battery-powered features 

such as health and wellness, movement monitoring, or LED-based illumination embedded 
directly into textiles, that consumers will then be able to recharge over the air, and wash, 
without having to remove a battery pack. 

The process will see circuitry printed on the fabric using Liquid X’s particle-free ink, including 
Powercast’s RF wireless receiving antenna. Powercast’s Powerharvester RF wireless power 
receiver chip, a battery, and other components will then be mounted onto the printed traces. 
Finally, an encapsulant provides a high strength waterproof bond to seal in all of the electronics. 

To recharge the battery, consumers will simply need to place a Powercast RF transmitter near 
to where they store their smart wearable. It transmits RF energy over the air to the RF receiver 
embedded in the wearable, which then converts it to direct current (DC) to charge the battery.

Powercast and Liquid X 
announce e-textiles venture
VENTURE LOOKS TO PRINT WIRELESS CHARGING ELECTRONICS DIRECTLY ONTO 
SMART WEARABLES. NEIL TYLER REPORTS

Xilinx to establish 
adaptive compute 
research clusters 
Xilinx has announced it is establishing Xilinx 
Adaptive Compute Clusters (XACC) at four of 
the world’s leading universities. The XACCs 
are intended to provide critical infrastructure 
and funding to support research in adaptive 
compute acceleration for high performance 
computing (HPC). The scope of the research, 
according to Xilinx, will be broad and 
encompasses systems, architecture, tools and 
applications.

The XACCs will be equipped with the latest 
Xilinx hardware and software technologies for 
adaptive compute acceleration. Each cluster 
is specially configured to enable some of the 
world’s foremost academic teams to conduct 
state-of-the-art HPC research.

The first of the XACCs has been installed 
at ETH Zurich in Switzerland, with further 
XACCs at the University of California, and the 
University of Illinois at Urbana Champaign. A 
fourth cluster is being setup at the National 
University of Singapore. 

The XACCs are composed of high-end 
servers, Xilinx Alveo accelerator cards and high 
speed networking. The servers are equipped 
with the latest Xilinx software including Vitis, 
a unified software platform for software 
engineers, AI researchers and data scientists.

All four XACCs are expected to be 
operational within the next three months and 
will be expanded with the newest 7nm Versal 
Adaptive Compute Acceleration Platform 
(ACAP) in a future deployment.

“With the decline of Moore’s law, we are 
entering an exciting era where the next wave 
of computing systems will look very different to 
what we have seen in the past, and adaptive 
compute accelerators will play a key role,” said 
Ivo Bolsens, CTO and senior vice president, at 
Xilinx. “The XACCs will provide dedicated hubs 
for innovation and research collaboration that 
will drive the development and integration of 
new adaptive compute technology into next 
generation systems.”

Xilinx is inviting leading academics to join 
the XACC program and collaborate on state-of-
the-art HPC research. Partner research teams 
will be able to remotely access the clusters’ 
computing resources to carry out their own 
research in adaptive computing. 

The XACCs will also act as a community 
hub for researchers to come together to 
collaborate with other experts in the field.
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Arm has announced that it is offering deferred 
licence fees for start-ups with under $5 million 
in funding, as well as free access to Arm IP 
and support for � rms in the Silicon Catalyst 
incubator. 

Flexible Access for Start-ups is an extension 
of Arm’s highly successful Flexible Access 
program which offers early-stage silicon start-
ups zero-cost access to a broad range of 
Arm’s IP, along with global support and training 
resources.

“In today’s challenging business landscape, 
enabling innovation is critical, now more 

than ever, start-ups with brilliant ideas need 
the fastest, most trusted route to success 
and scale,” said Dipti Vachani, senior vice 
president and general manager, Automotive 
and IoT Line of Business, Arm. “Arm Flexible 
Access for Start-ups offers new silicon entrants 
a faster, more cost-ef� cient path to working 
prototypes, resulting in strengthened investor 
con� dence for future funding.”

Start-ups meeting the criteria laid out by 
Arm will have access to a broad portfolio of 
Arm-based processors, including IP from the 
Arm Cortex-A, -R and -M processor families, 

select Arm Mali GPUs, ISPs, and other 
foundational SoC building blocks. 

Start-ups will also be able to supplement 
their in-house skills and experience with 
access to Arm’s ecosystem of silicon 
designers, software developers, support, 
training and tools.

As part of the introduction of Arm Flexible 
Access for Start-ups, Arm has also announced 
a strategic partnership with Silicon Catalyst, 
whose members will now be able to access 
Arm IP, EDA tools and prototype silicon for 
free.

Arm unveils Flexible Access scheme

Chiplets revenues worth 
$6 billion by 2024
The global market for processor microchips 
that utilize chiplets in their manufacturing 
process is set to expand to $5.8 billion in 
2024, rising by a factor of nine from $645 
million in 2018, according to new research 
from Omdia. 

Chiplets effectively bypass Moore’s 
Law by replacing a single silicon die with 
multiple smaller dice, and provide much more 
silicon to add transistors too compared to a 
monolithic microchip. Chiplets are expected 
to allow a return to the two-year doubling 
cycle associated with Moore’s Law, which 
has underpinned the economics of the 
semiconductor business since 1965 but has 
recently come under growing pressure.

Chiplets are experiencing adoption in more 
advanced and highly integrated semiconductor 
devices, i.e., microprocessors (MPUs), 
system-on-chip (SOC) devices, graphics 
processing units (GPUs) and programmable 
logic devices (PLDs). The MPU segment 
represents the largest single market for 
chiplets, with chiplet-enabled MPUs expected 
to expand to $2.4 billion in 2024, up from 
$452 million in 2018.

MPU suppliers such as Intel and AMD 
have been among the early innovators 
building proprietary advanced packaging 
chiplets. Intel is also a member of the Open 
Compute Project, Open Domain-Speci� c 
Architecture (OCP ODSA) foundation, which 
is promoting the development of standards 
and technologies that are helping to enable 
advanced packaging strategies.

Omdia expects chiplet revenue to continue 
to expand and reach $57 billion in revenue 
by 2035.

OKdo has introduced its � rst own-branded 
single board computer (SBC), the E1, in  a move 
that represents the start of the next phase in 
the company’s evolution towards providing 
an accessible range of software, hardware, 
services and solutions.

Available exclusively from OKdo the E1, 
which was developed in collaboration with NXP 
Semiconductors, provides a host of features to 
enable users, from makers to industrialists, to 

develop secure and robust connected solutions.
The board is supported by NXP’s software development ecosystem which includes the 

MCUXpresso integrated development environment (IDE), support for other IDEs, as well as a 
range of middleware and open-source operating systems.

The E1 has been designed to work with other open source projects, such as Arduino and 
Digilent Pmod, and a passive companion PCB allows developers to add other functions from the 
wide range of Arduino-compatible shields.

In addition to forming the basis for secure IoT endpoints, the E1 can be used for evaluating 
NXP’s LPC55S69 microcontroller, a low-power MCU based on the Arm Cortex-M33 32-bit 
processing core, running up to 150MHz. 

The MCU integrates a number of advanced features that are becoming essential in any IoT 
application, including: a cryptographic co-processor; a DSP hardware accelerator; a security 
module for the real-time encryption/decryption of information (data and code) stored on the on-
chip Flash memory; on-chip ROM; support for secure boot; and a range of digital and analogue 
peripherals. 

The MCU is also Arm TrustZone-M enabled and includes an AES-256 encryption/decryption 
engine, a physical un-clonable function (PUF) for key generation and a true random number 
generator (TRNG).

Commenting Richard Curtin, Global SVP Technology at OKdo said, “Since our launch in 2019, 
OKdo has quickly grown into a leading supplier of IoT solutions. The E1 is the � rst step towards 
extending that reach, to become a manufacturer of SBCs that can further empower makers and 
professional engineers to realise their goals even faster.”

OKdo introduces own-brand 
single board computer
OKDO LAUNCHES OWN-BRANDED SINGLE BOARD COMPUTER AS IT MOVES TO THE 
NEXT PHASE OF ITS DEVELOPMENT. NEIL TYLER REPORTS

NEWS       SINGLE BOARD COMPUTER

OKdo has introduced its � rst own-branded 
single board computer (SBC), the E1, in  a move 
that represents the start of the next phase in 
the company’s evolution towards providing 
an accessible range of software, hardware, 
services and solutions.

which was developed in collaboration with NXP 

develop secure and robust connected solutions.

NEXT PHASE OF ITS DEVELOPMENT. NEIL TYLER
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NEWS ANALYSIS       GENERAL AI

When we talk about ‘General AI’ what we 
mean is when machines are capable of 

understanding or learning complex contextual 
tasks that are equivalent to the capabilities of 
human beings.

According to Russel James, whether this 
is possible is open to question, but if it can 
be achieved there are a number of steps that 
need to be taken.

“We’re very early on the technology 
development curve for narrow AI, let alone 
general AI or strong AI. Can it be achieved, 
maybe, but most likely not in our lifetimes. 
The complexity and scale of the human 
brain is staggering and to achieve artificial 
general intelligence, this complexity needs 
to be largely emulated in a machine. One of 
the main issues is scaling up the number of 
neuron models and their connectivity. The 
average human brain has approximately 86 
billion neurons and so far the largest artificial 
neuron structures number in the millions.”

Looking around in 2020, what are the most 
developed examples of AI – in business?
“Surveillance, natural language processing 
and targeted advertising are the best 
examples. Surveillance was an early 
adopter of narrow AI solutions to reduce 
the dependency of eyeballs on screens. 
The applications such as object detection, 
recognition and tracking are well suited to 
the narrow AI algorithmic development over 

the last few years. Surveillance and camera 
installations is growing exponentially. NLP has 
seen significant growth from the hyper scalers 
and cloud service providers, as a way to 
automate interaction with billions of users.”

When it comes to everyday lives, how is AI 
being used?
“The best examples of AI are the ones where 
you don’t even realise what’s actually going 
on and it just works seamlessly under the 
hood. AI is intelligently sorting and searching 
photo albums on your phone, while Alexa 
and Siri understand your question/request/
garbled comment and look to respond in the 
correct manner. Advanced driver-assistance 
systems (ADAS) systems are being used to 
make your car safer.”

In light of the Covid-19 pandemic, what are 
the best ways AI is being utilised?
“The AI of today is pattern matching and 

so is very useful 
in crunching large 
amounts of data. 
Several areas that 
the AI of today can be 
used are to analyse 
chest x-rays for signs 
of lung conditions 
caused by COVID-19 
or speeding up the 
development of new 
vaccines. Additionally, 
AI is already being 
used to analyse the 
potential effectiveness 
of existing drugs in 
treating the symptoms 
of COVID-19. Finally, 

AI models are being used to predict how 
the virus is going to spread and the effect 
different measures will have over time. “

Is there a sense of AI losing its ‘lustre’ for 
members of the C-suite, and if so why do 
you think that might be?
“Despite over 60 years of research, AI 
as a technology is at the beginning of its 
development curve to maturity. We’re going 

through a slight downturn in the monetisation 
of narrow AI, as its promise has proved 
to be more complex to implement, than 
initially envisioned. The reality that even 
narrow AI can require completely new types 
of processors, means that significant 
investment and commitment must be made 
to have a reasonable chance of success. 
Given the current volatility of world affairs and 
the financial markets, the decision to invest 
becomes are more serious and significant.”

Is “narrow AI” more rewarding, and also 
less dangerous?
“Narrow AI is really the only investment 
and work going on in businesses right now, 
so yes it’s more rewarding. Narrow AI can 
successfully perform singular tasks well 
and better than existing alternatives. There 
are dangers in the form of unintended 
consequences of operation and the potential 
for inherent biases in training and network 
architectures. 

“That being said, narrow AI can provide 
solutions to real problems that users 
experience, which means there is money to 
be made.”

What checks and balances are in place 
to ensure AI is developed in a responsible 
fashion? 
“In terms of general AI, there aren’t many! 
We are so far from developing an emerging 
consciousness that any checks and 
balances at this point would most likely be 
meaningless in the future as they would be 
largely guesswork” 

For those businesses seeking to advance AI 
capabilities, what, in 2020, would be three 
top tips, so that more pilots are further 
developed?
“Find the real application/solution and 
then focus. Wanting AI in your products 
or business is a fool’s errand without 
understanding of how, what, why and when.” 

“The potential for AI as a technology is 
enormous, but the road will be long and 
expensive. But if you stick with it, the returns 
will be spectacular.”

“AI’s potential 
as a technology 
is enormous, 
but the road 
will be long and 
expensive”
Russell James

Is ‘general AI’ a pipe dream? 
RUSSELL JAMES, VICE PRESIDENT OF AI & COMPUTE STRATEGY, IMAGINATION TECHNOLOGIES, GIVES NEW 
ELECTRONICS HIS THOUGHTS ON WHETHER ‘GENERAL AI’ IS A PIPE DREAM.
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A wireless in-ear computational earpiece, hearables look set to revolutionise 

attitudes towards hearing loss. As Neil Tyler discovers

everywhere and there have been rapid 
developments over the last few years. 
Next to them there are a multitude 
of other smart headphones that offer 
Bluetooth streaming and can connect 
to one of the smartphone assistants 
such as Siri or Google assistant. 

“Apple offers active noise 
cancelling and other interesting 
features seen in different headphones 
can be referred to as “sound 
features” and “vital signs features” 
and include heart rate monitors, 
motion sensors, translation, 
augmented audio and real-time 
equalizer functionality.”

Many developers are focused on 
delivering improved sound quality – in 
effect � ltering out sounds to improve 
the listening experience – but while 
sound quality and connectivity are 
critical, form factor also matters 
and developers are looking at 
technology that is unobtrusive. 

Companies are also looking 
to provide augmented hearing 
technology that can enhance 
sound, well above normal levels, 

but can also � lter out speci� c sounds 
or enhance others. 

“A really important change in 
the future will be that sound design 
will depart from a hearing loss 
compensation focus to a hearing and 
listening quality focus,” suggests 
Barmentlo. 

“In audiology, I think we’ll see two 
directions emerge. Firstly, people 
with varying types of hearing loss 
will bene� t signi� cantly from very 
different sound design approaches. 
So, fundamentally the future holds a 
promise for a greater differentiation 
of sound features that will be more 
satisfying for consumers and will 
enhance so-called “� rst sound 
acceptance.” 

“Secondly, we will also see an 
evolution of intent driven sound 
design. Inspired by ‘learning’ 
applications we can expect to see 

users personalising their sound 
in speci� c situations for greater 
ease, understanding or sound 
quality. 

“Ultimately, it will be the intent 

A hearable can be de� ned as ‘a 
wireless in-ear computational 
earpiece’, that is able to � t 

inside the ear canal and then uses 
wireless technology to supplement 
and enhance a listener’s experience.

In the burgeoning audio market, 
both commercial companies and 
those specialising in hearing aid 
technologies are looking to provide 
users with not only improved and 
ampli� ed sound quality, but then 
to link them wirelessly with other 
devices.

Earlier this year, the US company 
Nuheara unveiled headphones that 
use AI to calibrate the sound of a 
personal pro� le created during the 
device’s setup and this is just one 
of a number of applications being 
developed and it’s the impact of these 
devices, on people suffering from 
hearing loss, that could prove life-
changing. 

“The hearable market is growing 
rapidly world-wide,” says Maarten 
Barmentlo, Chief Marketing Of� cer at 
WS Audiology. “Airpods are present 

Addressing 
hearing loss

augmented audio and real-time 
equalizer functionality.”

Many developers are focused on 
delivering improved sound quality – in 
effect � ltering out sounds to improve 
the listening experience – but while 
sound quality and connectivity are 
critical, form factor also matters 
and developers are looking at 
technology that is unobtrusive. 

Companies are also looking 
to provide augmented hearing 
technology that can enhance 
sound, well above normal levels, 

promise for a greater differentiation 
of sound features that will be more 
satisfying for consumers and will 
enhance so-called “� rst sound 
acceptance.” 

evolution of intent driven sound 
design. Inspired by ‘learning’ 
applications we can expect to see 

users personalising their sound 
in speci� c situations for greater 
ease, understanding or sound 
quality. 

“Ultimately, it will be the intent 

Below: The Widex-
mRIC R D wireless 
hearing aid. (Widex 
is part of WS 
Audiology) 
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as well as the hearing loss and 
the environment that will shape 
hearing aid technology, not unlike 
the variations of sound processing 
and codes seen in the audio world, 
where the setting and circumstance 
demands different settings of 
amplifiers and loudspeakers to live up 
to the expectations of the listener.”

Barmentlo expects automatic 
noise cancellation will become more 
common, as well as the development 
of a transparency mode, “where you 
will be able to hear the surrounding 
environment.”

He makes the point that for a truly 
wearable device, that is one that 
could be worn all day without being 
noticed, three key issues will need to 
be addressed: physical design, sound 
design and connectivity. 

“To become truly wearable devices 
need to be connected to other devices 
and the cloud to provide the seamless 
augmentation of human performance 
and experience.” 

According to Barmentlo, “We are 
seeing a convergence of technologies 
and I find the idea of using additional 
information exciting. We could see 
motion sensors helping assess 
whether the user is in motion or not. 
Other sensors could help understand 
either the circumstances or the intent 
better. From which direction is the 
speech coming? Who is talking in my 
direction? Together with directional 
microphones this could make a big 
difference. 

“Another ‘cool’ aspect is speech 
to text support via phones in noisy 
environments, almost like augmented 
subtitling.” The development of 
innovative form factors that can 
be worn all day without needing re-
charging, will also be critical but here 
the challenge is how you pack more 
powerful features into a small form 
factor and provide sufficient power.

A global issue
Earlier this year, World Hearing Day, 
saw the World Health Organisation 
(WHO) and the European Hearing 

Instrument Manufacturers Association 
(EHIMA) campaigning in support of 
a more active and positive approach 
to hearing loss. EHIMA represents 
the six major hearing instrument 
manufacturers, who between them 
produce up to 90% of hearing aids 
made globally.

According to recent figures, over 
5% of the world’s population – around 
460 million people – suffer from 
various forms of hearing loss, and this 
estimate is projected to rise to 630 
million by 2030 and more than 900 
million by 2050.

In the UK alone, over 12 million 
people suffer from various degrees of 
hearing loss.

“Those affected find it increasingly 
difficult to follow conversations in the 
family, to understand audio-visual 
content or to follow meetings. Far too 
often they then withdraw from their 
social and professional environment,” 
explains Dr. Stefan Zimmer, Secretary 
General of EHIMA.

“We need people to better 
understand the problems associated 
with hearing loss. Hearing aid 
technology has been advancing rapidly 
picking up on sounds, eliminating 
background noise but it remains a 
challenge when users are confronted 
with complicated situations and 
myriad different sources of sound.”

A lot of hearing technology is 

relatively old and hearing aid users 
are looking for technology that suits 
them, but the reality is that much of 
the mainstream technology available 
has been designed for the general 
population.

“Smartphones and apps are 
helping to changing that, and are 
having an impact on hearing loss,” 
says Dr. Zimmer.

The recently introduced Bluetooth 
audio standard ‘LE Audio’ has, in 
part, been developed to support 
hearing aids providing low energy 
consumption, high sound quality, and 
Multi-Stream Audio functionality. 

“In the past few years the 
developer community has looked to 
stretch the capability of audio and of 
Bluetooth, which has been used for 
programming hearing devices, and 
have done so by delivering proprietary 
extensions to the technology,“ 
explains Ken Kolderup, vice president 
of marketing at Bluetooth SIG. ”Both 
Apple and Google have introduced 
extensions to Bluetooth hearing 
aids, but that has seen only limited 
availability and there have been 
issues around interoperability, so it 
hasn’t been a great situation.”

Working with EHIMA since 2013, 
the Bluetooth SIG has worked to 
develop a new suite of standards 
capable of bringing improved features 
and performance, specifically for 

Below: EHIMA and 
the Bluetooth SIG 
have developed 
a new suite of 
standards

“LE Audio will 
completely 
change the way 
we experience 
audio”
Ken Kolderup
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hearing aid users.
“Other manufacturers joined the 

Audio Working Group and that work 
resulted in a suite of benefits and the 
launch of LE Audio,” says Kolderup.

“LE Audio will be one of the 
most significant advancements for 
hearing aid and hearing implant 
users. The fields of application range 
from theatres and concerts to train 
stations, airports and conferences 
and so covers all areas of life,” Dr. 
Zimmer adds.

LE Audio will enable Audio Sharing, 
where a Bluetooth audio transmitter 
can broadcast audio to an unlimited 
number of Bluetooth audio receivers 
and this could form the basis of a 
next generation of Assistive Listening 
Systems (ALS), allowing hearing aid 
users to receive announcements at 
train stations and the audio track in 
cinemas, theatres or conferences 
directly via the hearing aid. 

Audio Sharing also allows 
friends to enjoy music played on a 
smartphone through their Bluetooth 
headphones and hearing aids 
simultaneously.

“Not only will it improve the 
performance of existing applications 
using Bluetooth audio, but it 
introduces a new use case for audio 
with Audio Sharing. It will completely 
change the way we experience audio 
and connect with the world around 
us,” says Kolderup.

At the heart of LE Audio is a new 
low-power audio codec - the Low 
Complexity Communication Codec 
(LC3). This was developed to provide 
high quality at low data rates and will 
allow developers to achieve better 
design trade-offs between product 
attributes such as audio quality and 
power consumption.

Studies into LC3 show that it 
will provide improvements in audio 
quality over the SBC codec included 
with Bluetooth’s Classic Audio, and 
developers will be able to leverage 
power savings to create products 
that can provide longer battery life, 
or reduce the form factor of devices 

being able to use much smaller 
batteries.

According to Kolderup, “The LC3 
codec specification is expected to 
be finalised, adopted and published 
within the next few months, at which 
time additional details will be made 
publicly available.”

When it comes to product 
development Kolderup says that of 
“the SIG members that created LE 
Audio, many are already well underway 
in the development of, or planning for, 
products that will include support for 
LE Audio.”

The introduction of LE Audio is 
expected to help accelerate market 
growth with nearly two billion audio 
and entertainment devices forecasted 
to be shipped annually by 2024. 

Ending the stigma
The headphone industry has done a 
lot to help de-stigmatise hearing aids 
and their use. There’s certainly a lot 
of potential in this space because 
people with mild or moderate hearing 
loss don’t realise they could benefit 
from hearing aids.

According to Barmentlo, 
“Hearables could attract a younger 
segment and are certainly helping 
to break down some of the barriers 
linked to hearing aids. Most people 
are in their mid-to-late 60’s before 
they start thinking about hearing aids, 
but with hearables, first time users 
will most probably start earlier with 
“augmented hearing” in an occasional 
use pattern and this most probably 

will be the first step towards a ‘career’ 
in wearing hearing aids.”

There is certainly an argument that 
we need to reinvent the terminology 
around hearing loss and that could 
help to address the issue of stigma. 
Hearing loss is normal and its part 
of many people’s lives and it’s not 
associated with being ‘old’, it affects 
people of all ages who simply want to 
be able to hear for longer and better.

While people are reluctant to get 
started research shows that once 
people with hearing loss get hearing 
devices, they often regret not getting 
them sooner.

Hearing aids have made some 
incredible progress over the last 
couple years, with increasingly 
sophisticated devices being 
developed. Critically that technology 
needs to be made available to all 
consumer electronic devices, so that 
everybody will have access to it.

According to Barmentlo, there are 
no real hearable devices as yet. 

“I would argue that there are 
just smart Bluetooth headphones. A 
hearable, for me would be first of all a 
wearable, i.e. a device that you wear 
all day and which you hardly notice 
you have in your ear. 

“Unfortunately, that’s not possible 
with the devices we have today,” and, 
while devices are getting smaller, “we 
are not there yet.”

“Another really important aspect is 
that the hearing industry is probably 
the most versed in understanding and 
dealing with the quality of a person’s 
voice, and the acoustic effects of 
putting a device in the ear. 

“It is a highly patented area, but 
also an area that will evolve even 
further as we get more sensors and 
tech built into the electronics inside 
the ear canal. 

“In essence, the value of the 
real estate of the ear has increased 
tremendously and owning the ear 
canal and the expertise in building 
and designing whole solutions for 
that space has become much more 
exciting in the last few years.”

“Building and 
designing whole 
solutions for the 
ear has become 
much more 
exciting in the last 
few years.”
Maarten 
Barmentlo
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A
t the beginning of April u-blox, a provider of positioning 
and wireless communication technology, announced that 
it had acquired IoT Communication-as-a-Service provider, 
Thingstream. 

Thingstream delivers what it describes as an ‘end-to-end solution 
for global IoT connectivity’ that uses the industry standard MQTT 
protocol.

As Eric Heiser, Head of Services/Security at u-blox, explains, 
“Through this acquisition we are going to be able to simplify the 
cost of ownership and management of an end-to-end solution that is 
both reliable and secure, and that’s necessary for the commercial 
success of any IoT solution.”

MQTT, which is short for message queuing telemetry transport, is 
widely used as a data transfer protocol in the IoT world. Along with 
MQTT-SN, these protocols have been tailored to meet the needs of 
sensor networks.

“U-blox already has an extensive portfolio of positioning, cellular 
and short range products and we wanted to extend our service 
proposition and this is a perfect strategic � t for us,” according to 
Heiser.

“While we have our own service proposition, the goal of this 
acquisition was to make wireless and location much easier to 
deploy. Thingstream and its platform will accelerate our entry into 
the IoT Sphere, and our aim is providing a reliable, smart and secure 
solution that connects the sensor data to the enterprise cloud. 
Our customers are not overly concerned as to how that data gets 
into the enterprise – they simply need access to information, the 
analytics and instructions that will help them to run their businesses 
more ef� ciently.”

Thingstream’s MQTT Anywhere service, one of a number of 
services it offers, has been designed to enable data transfer across 
over 600 telecom carriers in 190 countries without necessitating a 
cellular data plan by transmitting MQTT-SN messages over 2G, 3G, 
LTE, and LTE-M networks.

“We look to meet the needs of constrained environments that are 
characterized by low power and bandwidth requirements,” explains 
Neil Hamilton, Chief Business Development Of� cer, Thingstream. 
“MQTT is able to transmit messages from one device to another 
or many via a broker. To achieve reliable machine to machine 
communication, users can set the quality of service to the speci� c 

requirements of their applications - it’s very � exible”
MQTT is a lightweight machine to machine messaging protocol 

with a small code footprint and small message size which is used 
extensively in large-scale networks.

“The strength of MQTT is that it reduces complexity and works 
on a ‘publish and subscribe’ basis. What that means is that devices 
and applications are able to communicate directly, because they 
publish to a topic and anything subscribed to that topic will then 
receive the published message.”

Hamilton says this makes it much easier to implement one-to-
many or many-to-one messaging.

In addition, MQTT-SN has been designed speci� cally for scalable 
wireless networks improving both levels of ef� ciency and power 
consumption.

“These protocols provide a keep-alive procedure which allows a 
device to go to sleep but receive any information waiting for them 
when they wake up.”

Growing adoption
Over the past three years, Thingstream has seen a growing adoption 
of it services by businesses around the world and has a strong 
presence in markets like logistics, agriculture and industrial control.

“The acquisition will extend the reach of our technology going 
forward,” Hamilton suggests, “and we’re now looking at security, 
automotive and healthcare, among many others.”

Connected devices are opening up opportunities for businesses 
to sell value-added services through the data they collect and 
insights they generate. 

“When it comes to predictive maintenance, for example, many 
manufacturers are now able to generate previously untapped 
revenue streams from aftermarket services, but they need to be 
able to sell those services anywhere in the world. 

“With more IoT devices in the � eld, how do you guarantee, if 
you’re selling a predictive maintenance service, that you are able 
to take the data whenever it’s required and wherever the device is 
located? 

“Companies may want to be able to collect data once a week and 
the location of a device should be irrelevant,” says Hamilton.

The decision to use MQTT and MQTT-SN was driven by 
commercial and business requirements, as he explains. “We needed 

Neil Tyler talks to Eric Heiser and Neil Hamilton about u-blox’s recent acquisition of 
Thingstream, an IoT Communication-as-a-Service provider

Opening up the IoT Sphere
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to guarantee coverage so we selected a radio technology that 
would provide the necessary coverage. Satellite is ubiquitous, but 
it’s expensive and the kit isn’t small. 

“We knew we needed to work lower down the radio network 
because these devices don’t need to send big payloads. We started 
with USSD on 2G and 3G but as we moved into the global cellular 
market, we saw that 2G networks were being turned off and although 
we were seeing an increased roll-out of NB-IoT those new networks 
were not available everywhere. 

“The decision to use MQTT and MQTT-SN means that we can 
access all types of services – 2G, 3G, 4G-LTE-M – enabling devices 
to roam anywhere.”

Securing that data is critical and as Hamilton explains because 
this is an IP-less network, “Our devices don’t expose an IP address 
and the data is  tunnelled via the core networks, which cannot see 
it. So it is inherently secure but customers can still layer in their own 
security, if that’s required.”

He admits that commercial take up has been slow but expects 
that to accelerate, helped by the u-blox acquisition.

“A developer wont need to worry about the underlying telecoms, 
our tracker may use 2G and 3G but acts like a new narrow band 
device as it’s very lower power. Unlike other data-based products 
which search for a permitted tower to lock on to, which burns power, 
then establishes a connection, creates a data pipe and session 
and then starts handshaking, our system device is able to publish 
its payload via any tower and the data can be formatted for the 
customer however they want to receive it.”

Thingstream will bene� t from the global reach of u-blox and the 
integration of Thingstream’s platform will have a key role in driving 

u-blox’s roadmap that looks to make wireless communication and 
location easy.

Both Hamilton and Heiser agree that one of the biggest 
challenges going forward is actually educating embedded 
engineers, “Once they have the bene� ts of MQTT and MQTT-SN 
explained to them, they really then engage with it,” says 
Hamilton.

“We � nd that when we are approached by design houses who 
come to us for help with the roll out of an NB-IoT based service, 
for example, not only are they unaware of its limitations they 
often fail to take into account the costs of the solution and 
many are simply not commercially viable.

“In this space power and data costs are the major stumbling 
blocks and there is a totally different dynamic at play here.”

“NB-IoT is not available everywhere and while LoRaWan is 
very good it doesn’t really support devices that move around 
the world and as for 5G, it is irrelevant – it’s expensive and 
latency in this space is not an issue.”

According to Heiser, “Our customers will be able to focus 
on scaling their business rather than having to understand 
the complexities associated with connectivity and managing 

the � ow of data.”

u-blox’s roadmap that looks to make wireless communication and 
location easy.

Both Hamilton and Heiser agree that one of the biggest 
challenges going forward is actually educating embedded 
engineers, “Once they have the bene� ts of MQTT and MQTT-SN 
explained to them, they really then engage with it,” says 
Hamilton.

come to us for help with the roll out of an NB-IoT based service, 
for example, not only are they unaware of its limitations they 
often fail to take into account the costs of the solution and 
many are simply not commercially viable.

blocks and there is a totally different dynamic at play here.”

very good it doesn’t really support devices that move around 

the � ow of data.”
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As Industry 4.0 becomes a reality, what 

are the options behind upgrading legacy 

equipment to enable smart working? 

By Arkadiusz Grzegorek

Not so long ago, Industry 
4.0 was little more than a 
buzzword, but today it is fast 

becoming a global reality. The use 
of smart machinery, systems and 
equipment offers many bene� ts, 
including the transformation of MRO 
(maintenance, repair and operations) 
services to allow for predictive 
maintenance and its related cost-
saving implications. 

But what are the options for 
companies where the complete 
replacement of machinery to achieve 
Industry 4.0 compatibility is not an 
option? Many manufacturers will be 
limited by the cost of such a strategy 
and instead need an upgrade path for 
existing machinery to make it Industry 
4.0 ready. 

Browsing the brochures or 
websites of new machinery vendors 
reveals that most new offerings 
come with straplines such as ‘Smart 
Ready’, ‘IoT enabled’ or ‘Industry 4.0 
compatible’. They also come with 
signi� cant price tags, beyond the 
reach of most looking to upgrade an 
entire workshop.

And yet the road to Industry 
4.0 need not be eye-wateringly 
expensive. Convenient retro� t options 
are available to make the pathway 
smooth, straightforward and cost-
effective. 

But why seek out Industry 4.0 
solutions in the � rst place? Well, 
there are in fact many advantages 
on offer. 

Over the past few years, the 
concept of the smart factory has 
been steadily evolving as its moves 
towards the goal of providing 

The cost-
effective path to 

Industry 4.0

harmonious communication between 
shop-� oor devices and enterprise-
wide management systems. 

Ultimately, those adopting 
a connected environment can 
ensure productivity and quality are 
maximised, from quotation and order, 
to manufacturing and dispatch. 

Of course, the latest component 
innovations are required in order 
to support the necessary levels of 
automation. 

Communication on two levels – 
vertical and horizontal – is required as 
it facilitates ongoing connectivity and 
data exchange between all systems 
in the manufacturing chain of 

Figure 1: The 
Brainboxes IX-100 
communications 
card supports PCI 
Express

operations. To achieve these levels 
of communication, the principles 
of value-chain operation can be put 
into effect, based on cyber-physical 
systems, cloud processing and the 
IoT. 

For those looking to take their � rst 
steps towards Industry 4.0 by, for 
example, upgrading a production line, 
there are various cost-effective ways 
to turn this idea into reality. Some 
of the components that can help 
might include communication cards 
compatible with various bus types, 
industrial converter modules, Power 
over Ethernet (PoE) switches and 
smart sensors, to list but a few.

Vertical information transmissions 
are two-way (duplex) and, as such, 
support simultaneous transmission, 
receipt and subsequent data use. 
Here, a communications card with the 
capability to correspond with a variety 
of different buses is a cost-effective 
upgrade strategy. 

For instance, take one of the 
buses that is currently popular across 
industry – the PCI Express bus. If 
this high-speed serial bus is the 
preferred option then an example of a 
supporting communication card is the 
IX-100 from Brainboxes.

The IX-100 provides an industry-
standard nine-pin RS232 serial COM 
port in a single PCI Express slot. As 
PCI Express is fully plug and play 
compatible, the BIOS and operating 

system (Linux or Windows) will 
automatically con� gure the card, 

ensuring a trouble-free installation. 
Users can choose between standard 
height and low-pro� le options.

So what of horizontal data � ow? 

in the manufacturing chain of standard nine-pin RS232 serial COM 
port in a single PCI Express slot. As 
PCI Express is fully plug and play 
compatible, the BIOS and operating 

ensuring a trouble-free installation. 
Users can choose between standard 
height and low-pro� le options.
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This is where information is also 
shared with the company’s operating 
system. In a typical example, data is 
uploaded to the cloud, ensuring its 
availability to users anywhere around 
the world who have a device able to 
access the company’s intranet.

Data sharing
Data sharing is a key constituent 
part of Industry 4.0 and to be able 
to deliver this outcome, there is a 
need for an Internet of Things (IoT) at 
factory level, with all relevant devices 
connected to a network. 

Access to these devices can be 
restricted to a set of pre-de� ned 
individuals in line with speci� c 
requirements.

An IoT network of this nature 
can collect operational data and 
upload it into the cloud. As well as 
allowing users to communicate with 
colleagues, it serves to optimise 
production processes. To achieve 
this ambition quickly and easily, 
converters and input/output modules 
can be retro� tted to the appropriate 
devices. 

A case in point is the ADAM-
4520-EE converter, which comes in a 
durable ABS enclosure.

ADAM-4520-EE is an isolated 
converter for systems originally 
equipped with RS-232. The device 
transparently converts RS-232 signals 
into isolated RS-422 or RS485 
signals. As users do not need to 
change the industrial PC’s hardware 
or software the, simplicity to upgrade 
is assured; ADAM-4520-EE lets users 
easily build an industrial grade, long-
distance communication system with 
standard PC hardware. 

Hands-free data � ow control is 
fully supported as ADAM-4520-EE 
can automatically detect the � ow 
direction of RS-485 data, and change 
the communication transmission 
direction accordingly. No additional 
handshaking signals are needed.

To uphold the original ethos of 
Industry 4.0, all machines, systems 

and devices should be connected to 
the same network. Extrapolating this 
idea further, all such devices should 
be powered from a single source 
in order to optimise the network’s 
con� guration and application.

The facilitating technology of 
choice for many installations is 
Power over Ethernet (PoE). In fact, 
the same network cable can be 
used to transfer data across devices 
in the network. This concept can 
help reduce the costs of electrical 
installations. In such applications, 
such as the Antaira LNP-0500G-24 
PoE switch with a metal housing and 
� ve access ports, this easy-to-install 
product series provides a reliable, 
hardened Ethernet connection with 
PoE functions for any harsh industrial 
application environment, such as 
automated manufacturing lines, as 
well as oil and gas production, energy 
plants and water/wastewater 
treatment facilities.

Sensors
Sensors are of course at the heart 
of Industry 4.0, and an increasing 
number are offering ‘smart’ 
capabilities. But how does a regular 

sensor become smart? One way 
is to couple it with a smart plug. 

Using a smart plug saves the 
need to use expensive timing 
elements or supplementary 

control elements because such a 
device makes the sensor smarter. 

Connected with a smart plug, 
such as the SensoPart MF series the 
sensor is able to take over additional 
control functions; as a timer, counter 
or inverter, for monitoring frequency, 
or for on-delay or drop-out delay. 

Importantly for Industry 4.0 
compatibility, smart plugs can 
typically be programmed using a PDA 
or notebook via an infrared interface. 
Top tips include seeking out smart 
plug variants that can be cascaded, 
so that counters and timers, for 
example, can be combined. 

Also, for factory-wide commonality, 
smart plugs should be selected 
that are suitable for sensors 
from all producers. Most will offer 
standardised M12 plugs with a 
special adapter cable for connection 
to an M8 plug. For extra plug-in 
intelligence, some smart plugs can 
also be used as switching ampli� ers. 

Faced with a growing number of 
competitors investing big in Industry 
4.0 factory architecture, more 
astute industrial plant managers – 
perhaps those struggling with ageing 
infrastructure and/or ever-tightening 
budgets – are seeking out more cost-
effective ways to upgrade. 

Retro� t options can make a major 
contribution to better communications 
and optimised manufacturing, 
resulting in a cost- and energy-
ef� cient outcome.

Author details:
Arkadiusz Grzegorek is Head of 
Automation-Maintenance Division at 
TME

Figure 3: A smart 
plug allows a sensor 
to take on additional 
control functions

Figure 2: Automatic 
data fl ow control is 
fully supported by 
the ADAM-4520-EE 
converter
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What are the costs and risks associated with overlooking flash storage 

technology in industrial applications? New Electronics investigates

A growing number of industrial 
OEMs are seeing value in 
optimising the right flash 

technology to ensure host architecture 
compatibility while meeting application 
workload requirements

During the design process, 
manufacturers of industrial products 
undergo long engagement processes 
with multiple part suppliers, the 
purpose of which is to ensure that 
each embedded part will not only 
work for the application, but also 
meet the workload and environmental 
requirements in the field. 

However, supplier engagements 
can be lengthy and complex.  As a 
result, OEMs may opt to purchase off-
the-shelf parts, particularly when the 
part is perceived to be a ‘commodity’ 
item.  This is often the case with flash 
memory, which is normally selected 
based on specifications such as type 
of flash, memory capacity and form 
factor.

Because flash memory is widely 
available in a variety of form factors 
for consumer electronics, many OEMs 
assume they can proceed without 
a customised solution.  However, 
in doing so, OEMs may overlook 
considerations such as workload 
(the frequency of reading and writing 
large amounts of data to memory), 
power management issues (dirty 
power, power cycling, power failure) 
and environmental conditions 
(temperature, vibration).

These factors can lead to data 
corruption and other errors in the 
field, while reducing the reliability 
and lifespan of the flash storage.  
For industrial OEM products, which 
can have a lifecycle of 3-5 years or 
longer, compared to 6-18 months for 
consumer applications, this can cause 
failures in the field and reduce the 
overall life of their product.

“Many industrial OEMs purchase 
flash storage devices over the 
internet only to discover at the launch 
there were unexpected issues due 
to inaccurate assumptions about 
the environment and workload 

Getting industrial 
memory right

requirements,” explains Tony Diaz, 
Product Manager for Delkin Devices, 
a supplier of non-volatile flash storage 
solutions in a variety of SSD, card and 
module solutions.  

This can result in severe 
consequences for users. In the 
transportation industry, for example, 
the unexpected failure of mission 
critical data may lead to the 
compromising of safety features that 
drivers rely upon to prevent accidents.  
In manufacturing automation, 
unexpected data device failures can 
cause machinery to malfunction, 
potentially leading to a costly and 
disruptive cessation of production.

Given the critical role in storing 
mission-critical data, Diaz says the 
majority of industrial flash storage 
solutions require some level of 
customisation to adequately meet 
workload requirements in real-world 
industrial scenarios.

Workload demands
All flash storage has a finite life, 
depending on how well it is managed 
and the workload requirements. In 
order to optimise and extend the 
life of a flash storage device, careful 
consideration must be given to how 
data is written to the device.  

Writing to flash is the process of 
prepping the blocks of flash and then 
programming new data to the flash 
blocks. However, new data cannot 
be saved to flash until the old data 
is first erased. Due to the nature of 
flash storage, only a finite number of 
programming and erasing cycles can 
be performed before wear renders it 
unreliable to store data.  In addition, 
some flash media is not used evenly, 
further reducing the life of the device.

Fortunately, there are options 
to extend the life of a flash device, 
including reducing unnecessary 
copying of files or downloading of data, 
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consolidating writes, wear levelling 
techniques and even selecting whether 
the data is written sequentially or 
randomly.

“If an OEM misjudges or 
misunderstands the workload 
requirements, there are implications 
for the storage,” says Diaz, “it could 
be as simple as unexplained errors 
in the � eld, or it could be a situation 
where they are wearing out the 
� ash memory much faster than they 
realize.”

An important � ash storage 
customisation option involves 
mechanical ruggedness. Is the 
application subjected to unusual 
amounts of vibration? Does the 
typical operating environment exceed 
even standard industrial storage 
parameters? 

Although industrial � ash storage 
is designed to be rugged, different 
applications have different operating 
requirements. Customising the 
mechanical ruggedness of the storage 
can alleviate concerns about failures 
associated with operating conditions. 

One of the best ways to ensure 
that a storage device will work as 
expected in operating conditions is to 
partner with a manufacturer capable of 
delivering testing reliability services. 

These companies are able to offer 
design veri� cation testing, on-going 
reliability testing and even accelerated 
lift testing to simulate long-term 
operating conditions.  

Power issues
One of the more common real-
world scenarios for industrial � ash 
storage is power issues such as dirty 
power, excessive power cycling and 
unexpected power failures.

When power is lost during a 
write operation, it can cause data 
loss because the data that was 
being written to the storage was not 
completely saved.  

Although only a small amount 
of data may not have been written 
when a power failure occurs, it can 
cause signi� cant problems, including 

the fatal corruption of the entire 
system. It can also cause inef� cient 
use of memory capacity, which can 
signi� cantly shorten the lifespan of the 
embedded � ash storage.

Taking steps to reduce external 
sources of power loss is important 
for mitigating the risk of power fails.  
However, power failures can still occur, 
so internal protections are essential 
for reducing the risk of data loss. For 
� ash memory systems that handle 
critical data, that means built-in power 
loss controls, including systems for 
monitoring power supply and the ability 
to recover data after a power loss that 
occurs during a write operation.

Dirty power due to outages, 
brownouts, surges and power 
spikes is another concern and 
can be particularly problematic in 
transportation where DC dips below 
the required threshold, ultimately 
confusing the source and leading 
to errors for equipment 
critical to the operation 
of trains, automobiles or 
airplanes.

Excessive power 
cycling to conserve battery 
life can also become 
a problem. In some 
industries where OEM 
products are utilised in 
remote locations, the 
power is cycled tens of 
thousands of times a year to keep the 
battery in a sleep mode or to power it 
off altogether.  This can also degrade 
the performance of the � ash memory.

Operational issues
Last, but by no means least, the 
operational requirements refer to 
the manufacturer’s supply chain and 
how they go about sourcing parts, 
engaging suppliers and ensuring that 
the parts they source will be available 
throughout the product lifecycle. 

It is very common for the bill 
of materials (BOM) of commercial 
grade � ash storage to be updated 
without warning, and this is necessary 
for consumer OEMs because it 
helps maximise functionality while 
minimising price. For industrial OEMs, 
however, what is needed above all is 
consistency and reliability.

Diaz says there is an even higher 
standard that can be achieved, which 
is when the component parts are 
controlled and “locked”.  

“This means that once quali� ed, 
the � ash, controller and � rmware will 
not change as long as the part number 
is active. If anything needs to be 
changed, the part number is changed 
and that essentially guarantees that 
the customer is noti� ed and the BOM 
is updated,” explains Diaz.

In the short term, off-the-shelf � ash 
storage may have the right specs 
and cost less than a customised part 
from a supplier, but there are always 
hidden costs and risks for the OEM. 

Flash storage is a critical part for 
rugged industrial applications and 
more manufacturers should engage 
a supplier from the beginning of the 

design process, to 
ensure they get what 
they need for the 
entire lifecycle of their 
product.

“Industrial OEMs 
are often more 
focused on designing 
a high-quality product, 
and so do not spend 
much time considering 
� ash storage,” says 
Diaz.  “But given the 

critical nature of data in today’s 
devices, there is too much risk to take 
industrial � ash for granted.”  

Above: An electrical 
engineer works on a 
host application

thousands of times a year to keep the 

they need for the 
entire lifecycle of their 
product.

are often more 
focused on designing 
a high-quality product, 
and so do not spend 
much time considering 
� ash storage,” says 
Diaz.  “But given the 

Below: A close up of 
Delkin Device’s SD 
card pins
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The power of artificial intelligence in healthcare is set to transform the 

delivery of medical services, as Subh Bhattacharya explains

The use of artificial intelligence 
(AI), including machine learning 
(ML) and deep learning 

techniques (DL), is poised to become 
a transformational force in healthcare. 

Patients, healthcare service 
providers, hospitals, medical 
equipment makers, pharmaceutical 
companies, professionals, and various 
stakeholders in the ecosystem all 
stand to benefit from a new generation 
of ML driven tools. 

From anatomical geometric 
measurements, to cancer detection, 
to radiology, surgery, drug discovery 
and genomics, the possibilities are 
endless. In these scenarios, ML 
can lead to increased operational 
efficiencies, extremely positive 
outcomes and significant cost 
reduction.

In addition to providing new 
applications that will improve the 
delivery of care, AI is also expected 
to bring improvements to hospital 
operations and efficiencies to 
hospital workflows including planning, 
procedure times or selecting the right 
exam for the right patient, all of which 
will help to enhance care delivery and 
reduce treatment costs.

Regulatory support is steadily 
increasing and in the US, for example, 
the Federal Drug Administration (FDA) 
is approving more and more ML 
methods for diagnostic assistance and 
other applications. 

In fact, the FDA in the US has 
created a new regulatory framework for 
ML based products. This framework 
refers to ML techniques as, “Software 
as a Medical Device” (SaMD) and 
envisions significant benefits to quality 
and efficiency of care. 

To support this initiative, the FDA 
has introduced a “predetermined 
change control plan” in premarket 

AI SET TO TRANSFORM HEALTHCARE

submissions which would include the 
types of anticipated modifications and 
the associated methodology to be 
used to implement those changes in a 
controlled manner. 

The FDA expects commitments 
from medical device manufacturers 
on transparency and real-world 
performance monitoring for SaMD, as 
well as periodic updates on changes 
that were implemented as part of the 
approved pre-specifications and the 
algorithm change protocol. 

This framework enables the FDA 
and the manufacturers to monitor 
a product from its premarket 
development to post market 
performance and allows the regulatory 
oversight to embrace the iterative 
improvement power of an SaMD, while 
assuring patient safety.

Doing AI right, in the context of 
healthcare, means creating rules and 
regulations that ensure that it is done 
safely and there are still plenty of gaps 

Figure 1: Radiology 
(chest X-ray) 
application and 
digital pathology

and a lack of clarity on both standards 
and roles.

In the UK, the government has 
brought together regulators and 
organisations such as NICE, CQC 
and the Health Research Authority to 
set in place clear, innovation friendly 
processes and regulations needed to 
drive the safer use of AI in healthcare 
forward.

Opportunities for ML in healthcare
There’s a broad spectrum of ways 
that ML can be used to solve critical 
healthcare problems. For example, at 
present digital pathology, radiology, 
dermatology, vascular diagnostics and 
ophthalmology all use standard image 
processing techniques. 

Chest x-rays are the most common 
radiological procedure with over 2 
billion scans performed worldwide 
every year, that’s 548,000 scans a 
day. Such a huge quantity of scans 
imposes a heavy load on radiologists 
and taxes the efficiency of the 
workflow. 

With increased computing power, 
new storage and devices, the amount 
of healthcare data that is being 
captured inside a hospital is fast 
outpacing our ability to analyse it and 
here are growing concerns that only a 
fraction of this data is being used to 
improve the quality and efficiency of 
care.

Often ML, Deep Neural Network 
(DNN) and Convolutional Neural 
Networks (CNN) methods are able 
to outperform radiologists in speed 
and accuracy, but the expertise of 
a radiologist is still of paramount 
importance. 

However, under stressful conditions 
during a fast decision-making process, 
human error rate could be as high 
as 30%. Aiding the decision-making 
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process with ML methods can improve 
the quality of result, providing the 
radiologists and other specialists an 
additional tool.

Validation of ML are today coming 
from multiple and very reliable 
sources. In one study, conducted by 
the Stanford ML Group, a 121-layer 
CNN was trained to detect pneumonia 
better than four radiologists. 

Similarly, in multiple other studies 
by the National Institute of Health and 
other organisations, trials around early 
detection of cancerous pulmonary 
nodules for lung cancer detection 
using a DNN model achieved better 
accuracy than multiple radiologists’ 
diagnosis. 

Though adoption in digital pathology 
is slower, multiple algorithm-based 
detections applied in a study of breast 
cancer compared well, and sometimes 
fared better than the prognosis from 
several pathologists. Similarly, RNN/
LSTM based approaches on genome 
annotation predicted better results on 
whether single nucleotide variants are 
potentially pathogenic.

Many procedures within radiology, 
pathology, dermatology, vascular 
diagnostic and ophthalmology could 
be on large image sizes, sometimes 
5 Megapixels or larger, requiring 
complex image processing. Also, the 
ML workflow can be computing and 
memory intensive. The predominant 
computation is linear algebra and 
demands many computations and a 

multitude of parameters. 
This results in billions of multiply-

accumulate (MAC) operations, 
hundreds of Megabytes of parameter 
data and requires a multitude of 
operators and a highly-distributed 
memory subsystem. 

So, performing accurate image 
inferences efficiently for tissue 
detection or classification using 
traditional computational methods 
on PCs and GPUs are inefficient, and 
healthcare companies are looking for 
alternate techniques to address this 
problem.

Improved efficiency with ACAP 
devices
In response, Xilinx has developed a 
heterogenous and a highly distributed 
architecture that looks to solve this 
problem for healthcare companies. 
The Versal Adaptive Compute 
Acceleration Platform (ACAP) family 
of System-on-Chips (SoCs) with its 
adaptable Field Programmable Gate 
Arrays (FPGAs), integrated digital 
signal processors (DSPs), integrated 
accelerators for deep learning, SIMD 
VLIW engines with a highly distributed 
local memory architecture and multi-
processor systems are known for their 
ability to perform massively parallel 
signal processing of high-speed data in 
close to real-time.

In addition, the Versal ACAP has 
multi-terabit-per-second Network on 
Chip (NoC) interconnect capability 

and an advanced AI Engine containing 
hundreds of tightly integrated VLIW 
SIMD processors. This means 
computing capacity can be moved 
beyond 100 Tera operations per 
second (TOPS).

These device capabilities are 
able to dramatically improve the 
efficiency of how complex healthcare 
ML algorithms are solved and help 
to significantly accelerate healthcare 
applications at the edge, all with 
less resources, cost and power. 
With Versal ACAP devices, support 
for recurrent networks could be 
inherent due to the simple nature of 
the architecture and its supporting 
libraries.

Xilinx has also put in place an 
innovative ecosystem for algorithm 
and application developers. 

Unified software platforms, such as 
Vitis for application development and 
Vitis AI for optimising and deploying 
accelerated ML inference, mean 
developers can use advanced devices 
– such as ACAPs - in their projects.

Over the past decade, the growth 
in computational power has resulted 
in a massive increase in the amount 
and granularity of stored digital 
medical and healthcare data. The 
ability of AI to analyse large volumes 
of this data and create meaningful – 
and actionable – insights at speed, 
will have profound effects on how 
healthcare is delivered and received.

Healthcare and medical device 
workflows are undergoing major 
changes and, in the future, medical 
workflows will be ‘Big Data’ 
enterprises with significantly higher 
requirements for computational needs, 
data privacy, security, patient safety 
and accuracy. 

Distributed, non-linear, parallel and 
heterogeneous computing platforms 
will play a key role when it comes to 
solving and managing this complexity. 

Devices like Versal and the 
Vitis software platform will have an 
important role to play in delivering 
the optimised AI architectures of the 
future.    

Figure 2: An 
overview of the Vitis 
Unified Software 
Platform
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Software Development Platform 
Overview Block Diagram

The Vitis unified software platform 
includes:

Comprehensive core development 
kit to seamlessly build accelerated 
applications

Rich set of hardware-accelerated open-
source libraries optimized for Xilinx 
hardware platforms

Plug-in domain-specific development 
environments enabling development 
directly in familiar, higher-level 
frameworks

A Growing ecosystem of hardware-
accelerated partner libraries and 
pre-built applications

Vitis Unified Software Platform Overview
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How are eGaN FETs being used to make cost effective lidar systems 

that can see farther, with higher resolution? By Alex Lidow

Light detection and ranging 
(Lidar) is a form of radar where 
the electromagnetic radiation 

happens to be in the optical band and 
one form of lidar, time-of-flight (ToF) 
distance measurement, has become 
increasingly popular. 

If a laser is used as the optical 
source, the distance of a small 
optical spot, even at a long range, 
can be measured. When combined 
with steerable optics, it is possible 
to sweep the spot distance 
measurement and map objects in 3-D 
space.

For applications, such as 
autonomous and assisted driving, 
where the lidar system provides the 
‘eyes’ for the vehicle, short pulses 
are needed to achieve the necessary 
distance resolution – just a few 
nanoseconds or even less. These 
pulses are typically generated using 
a laser diode. To get sufficient range, 
the peak optical power must be high, 
which means laser diode current peak 
values of 10s to 100s of amps. Until 
recently, to generate this level of 
current required complex circuits and 
unusual, expensive semiconductors. 

ToF lidar usually uses near-infrared 
(NIR) semiconductor laser diodes, 
either side-emitting epitaxial lasers or 
vertical cavity surface emitting lasers 
(VCSELs). Electrically, the laser diode 
behaves as a rectifier. When forward 
biased above a certain threshold 
current, it emits laser radiation with 
the output optical power approximately 
proportional to the forward current. So, 
if it is driven with a pulse of current, 
a pulse of laser light is obtained. 
The laser optical pulse has two main 
parameters; pulse width and energy. 
These factors have a large effect on 
the distance resolution and the range, 

FURTHER, BETTER, AND CHEAPER!

respectively.
The pulse width of the transmitted 

optical signal has a great influence 
on the distance resolution of a lidar 
system. Figure 1 helps show why 
this is the case. The top case shows 
narrow pulses of light being emitted 
from the lidar. The light pulse must 
travel to the target, be reflected, and 
travel back, from a target which is at 
a distance d. The time td between 
pulse transmission and reception is: 
td = 2d/c, where c is the speed of 
light in air, approximately 30 cm/ns. 
By measuring the time td, the distance 
can be determined. 

The bottom case (Figure 1) shows 
that when longer duration pulses are 
sent and they are long enough, the 
reflected pulses begin to overlap, 
and it becomes harder to distinguish 
features in the environment.

While various signal processing 
techniques can improve the resolution 
for a given pulse width, a shorter 
pulse gives better inherent precision, 
so pulses in the order of a few 
nanoseconds or less are desirable for 
human-scale resolution. 

Figure 1: Effect of 
lidar pulse width 
on resolution. Top: 
narrow pulses allow 
reflections to be 
easily distinguished. 
Bottom: wider 
pulses can overlap, 
making them harder 
to distinguish and 
reducing distance 
resolution

Pulse energy is one of the main 
factors determining the range of a 
lidar system. As demand for better 
resolution drives designs towards 
narrower pulses, the diode current 
must increase in order to maintain 
sufficient pulse energy. 

Typical pulse current values can 
range from a few amps to hundreds 
of amps. Several laser diodes are 
specified with nominal pulse currents 
in the range of several tens of amps. 
It is possible to operate these laser 
diodes at higher currents with shorter 
pulse widths and obtain greater peak 
optical power.

Why GaN?
A typical pulsed laser driver for a 
lidar system uses a semiconductor 
switch in series with the laser and an 
electrical energy source. Performance 
is limited by stray inductance and 
the speed of the semiconductor 
power switch. Within the last 
decade, cost-effective gallium nitride 
(GaN) power FETs and ICs have 
become commercially available, with 
significantly lower inductance and 
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switching figures of merit (FOMs) up 
to 10x better than comparable silicon 
MOSFETs.

With the advent of eGaN FETs and 
ICs, improved levels of performance 
become possible with simple, small 
circuits at low costs. The improved 
performance of eGaN FETs versus 
older silicon MOSFET technology 
translates to much faster switching for 
a given peak current capability.

GaN technology supports both 
short and long range lidar sensors  

For long range systems, GaN 
devices can provide very high currents 
of up to 500 A of pulses in just a few 
nanoseconds.  GaN also provides 
solutions for shorter range systems 
that have lower current requirements 
but still need very narrow pulses, as 
short as under 1 nanosecond. The 
extremely high performance of GaN 
and the ultra-low inductance of the 
chip-scale package make eGaN FETs 
the ideal switches for pulsed laser 
drivers. 

The simplest and most common 
laser driver (Figure 2) is the resonant 
capacitive discharge driver. FET Q¹ 
discharges C¹ resonantly through the 
stray inductance L¹ and laser DL. To 
overcome inductance L¹ and achieve 
the fast-current rise time desired, C¹ 
is charged to a relatively high voltage 
(usually 25 V to 150 V). FET Q¹ must 
be able to withstand the voltage, 
conduct the peak current, and turn on 
in 1 ns or less. The eGaN FET is the 
only readily available, cost-effective 

semiconductor switch that can meet 
these requirements. 

Long-range Lidar
The EPC9126 and EPC9126HC are 
high current laser driver demonstration 
systems intended for long range, 
direct ToF (DToF) applications. They 
are designed to minimise inductance 
using the same basic optimal layout 
principles recommended for EPC 
power conversion applications. The 
EPC9126 comes populated with the 
automotive qualified EPC2212 and 
can generate pulses up to 75 A with 
pulse widths less than 2 ns wide into 
the laser. Its high current companion, 
the EPC9126HC, can generate pulses 
of up to 150 A that are less than 3 ns 
wide.

Both drivers have built-in sensing of 
key waveforms and can accommodate 
multiple laser packages. The PCB can 
be optimiSed for a specific laser, like 
the low inductance surface mount 
OSRAM SPL S1L90A_3 A01 and 
paired with a high-performance gate 
drive such as the Texas Instruments 
(TI) LMG1020.  

 
Short range Lidar
The EPC9144 laser driver 
demonstration system is optimised 
for indirect ToF (IToF) applications 
and is intended to drive laser diodes 
with total pulse widths as short as 
1.2 ns and currents of up to 28 A. 
The EPC9144 comprises a ground-
referenced, automotive qualified, 

EPC2216 eGaN FET driven by a TI 
LMG1020 gate driver. The printed 
circuit board is designed to minimise 
the power loop inductance while 
maintaining mounting flexibility for the 
laser diode or other load. It includes 
multiple on-board passive probes for 
voltages and is equipped with MMCX 
connections for input and sensing.

In addition, the board includes a 
narrow pulse generator capable of sub-
nanosecond operation, or the user can 
simply feed the gate drive directly via 
removal of a resistor. 

As shipped, the board is designed 
to operate from 3.3 V logic, but is 
also equipped with both a logic level 
translator and a differential receiver to 
accommodate different use cases, e.g. 
1.8 V logic or low voltage differential 
signalling (LVDS). 

For automotive lidar applications, 
EPC has released the AEC-Q101 
qualified EPC2202, rated at 80 V with 
a 75 A pulse current capability, the 
EPC2212 at 100 V with 75 A pulse 
current capability, the EPC2203, rated 
at 80 V with a 17 A pulse current 
capability, and the EPC2216, rated at 
15 V with 28 A pulse current capability. 

More transistors as well as 
integrated circuits designed for lidar 
are proceeding with automotive 
certification.

Conclusion
The performance of GaN power 
transistors and integrated circuits will 
enable groundbreaking laser driver 
performance. The ability to generate 
single digit nanosecond, high current 
pulses to deliver hundreds of watts 
from a few square millimeters is 
remarkable. It is one of the main 
factors in making affordable, high 
performance lidar. 

The use of GaN technology will 
further expand the number of lidar 
applications where increased accuracy 
is vital. These applications include 
self-driving cars and other time-of-flight 
applications such as facial recognition, 
warehouse automation, drones and 
topological mapping.

Figure 2: Simplified 
laser driver with key 
waveforms

Author details:
Alex Lidow is CEO 
and Co-founder 
of EPC
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Essentium’s CEO, Blake Teipel, talks to Neil Tyler about how the 

coronavirus outbreak has impacted the company and the wider 

supply chain

The impact of Covid-19 has been 
unprecedented in its scale and 
businesses have both had to 

adapt rapidly in order to survive or to 
address, in some cases, urgent new 
market requirements.

One sector that has received 
a significant boost from the 
pandemic is 3D printing. In the UK 
RS Components, for example, has 
established in partnership with 
the National 3D Printing Society 
(N3DPS), a 3D printing farm in Corby, 
Northamptonshire, with the capability 
of producing over 1,000 NHS-
accepted protective visors, to help 
shield medical and care professionals 
at high risk of contracting the 
coronavirus.

In the US 3D printing specialist, 
Essentium, is among a growing 
number of companies that have 
pivoted production and by working 
closely with both Federal and State 
authorities been able to design, test 
and produce 3D printed PPE masks.

According to Blake Teipel, CEO of 
Essentium, ”Our  business can be 
described as a full stack hardware 
company; we not only design and 
engineer the printer, we also write 
the software and produce our own 
materials.

“Traditional markets have included 
aerospace and footwear and now, 
as a result of the pandemic, we are 
seeing rapid growth in healthcare. 
In the last few weeks we have seen 
our business really take off, despite 
issues with sourcing - we have a 
global supply chain for many of our 

Coming to terms with 
the ‘new normal’

components and that has had an 
impact on the business.

“The general perception of public 
health has also changed and we’ve 
looked to respond by trying to scale 
our business to meet these new 
demands.

“The company has shifted 
production and we’re now focused 
on delivering safe and effective PPE 
using our classic TPU-74d printers. 
The design we followed allows us to 
print PPE on our printers, so we can 
get as many masks out there as is 

possible.”
Teipel acknowledges the speed 

with which the authorities in Texas 
responded to the unfolding crisis, and 
compares it favourably to the much 
slower reaction of states such as 
New York and New Jersey.

“While the pandemic was still in 
its infancy the Governor of Texas 
asked the National Guard to work 
with local businesses to help combat 
the mask shortage – at the time we 
were short of over 9m masks. They 
made the call to incubators, SMEs 
and start-ups in the technology 
sector to see how we could help with 
delivering PPE and were looking for a 
co-ordinated response at a time when 
the supply chain was under severe 
strain and, in many respects, was 
broken.”

With supply chains in turmoil 
many essential departments in Texas 
were unable to source PPE, so the 
company’s first deliveries were to the 
local police department where rates 
of infection among police officers 
were extremely high.

“By supplying the police services 
with PPE it meant that essential 
medical PPE could be directed to 
hospitals and staff on the frontline 
combating the disease,” said Teipel.

“We’ve not only had police 
departments and city workers 
reach out to us but other large 
manufacturers too. We’ve had to 
change our supply chain as well as 
amend our product line.

“The initiative here in Texas to 
address the shortage of PPE has 
been highly effective.” 

The US Government at Federal 
level has spent billions on ‘tapping’ 
supply chain experts to better 
manage the supply chain component. 
Jets have been chartered to bring 
in components and materials from 
Asia, while efforts to source and 
identify suppliers both locally and 
internationally have been accelerated.

According to Teipel, domestic 
production in general has been 
ramped up. 
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“Before this crisis hit 
the US, like many Western 
economies, didn’t have a 
particularly robust domestic 
supply chain. Over many years 
the US has outsourced much of 
it and I really believe we will see 
supply chains being refocused 
and structured after this.”

When Covid-19 struck the 
US, it proved to be a wake-up 
call for many companies, 
according to Teipel.

“I do think many realised that 
their supply chains needed to be 
more � exible and responsive. This 
crisis has had a major impact on 
manufacturing here in the US. The 
cost of air freight from Asia has gone 
up three fold, and that happened 
over-night – there was no warning or 
a gradual ramp up in prices.”

That has been hugely problematic 
for many businesses.

“It’s been a challenge but we had 
a good handle on direct materials 
having pre-procured necessary 
materials. It does cost a lot of money 
to be lean!”

Teipel makes the interesting 
point that when it comes to future 
customer messaging much of it will 
be about risk management in the 
supply chain.

“People will need to understand 
and better manage risk,” he believes.

Manufacturing PPE
In terms of making the PPE the 
process was relatively straightforward, 
as Teipel explains.

“Technically, to make a mask 
it is quite easy. We had our own 
materials, the � lament and resin were 
available in house, and we were able 
to use half of our internal � eet of 
printers to make the masks.

“The challenge was ensuring the 
manufacturing process met health 
and safety standards. So we needed 
to create ‘pop-up’ clean rooms and 
to disinfect manufacturing facilities 
– all of which was a challenge for our 
internal manufacturing engineers.”

While printing the masks was 
relatively straightforward it was 
necessary to source the indirect 
materials – elastic cords, or zip-up 

bags – from Asia, so the 
company had to manage the 
associated costs.

“Throughout this project 
we’ve learned an awful lot, 
whether that’s about how the 
printers work, how to tweak 
them to improve performance 
or simply how to pivot the 
business at speed and all of 
this had to be done while the 
company adhered to strict 
social distancing policies – 

over half of the company’s workforce 
is having to operate from home.”

Looking to the future Teipel 
believes there will be profound 
implications for the additives 
industry.

“Additive manufacturing is still 
a relatively small sector, it’s worth 
around $15bn. It’s growing in some 
sectors by over 30 percent per year 
and in light of the pandemic I think 
we’ll see strong growth in the medical 
sector.”

Teipel expects a ‘W’ shaped 
recovery suggesting a period of 3-6 
months for things to stabilise and for 
businesses to adapt to a new normal.

“Things will not return to how they 
were though. I think there will be a 
tremendous amount of activity over 
the next few years as manufacturing 
supply chains look to transition 
and prop up capabilities in areas 
where they didn’t exist before and 
that will really help, not only the 3D 
printing industry moving forward, but 
manufacturing in general.

“That shift to a more local supply 
chain will also be accompanied by a 
greater focus on network connectivity 
and improvements in QMS, but there 
will be a lot of long lasting scarring to 
the supply chain.”

According to Teipel, “Perhaps 
we’re suffering from an ‘excess of 
capitalism’ in that by focusing on a 
global supply chain and by looking to 
squeeze ef� ciency out of every penny 
spent we’ve neglected to invest 
suf� ciently in managing risk more 
effectively.”

Left: The US 
authorities turned 
to incubators, SMEs 
and start-ups to 
deliver PPE

“By looking 
to squeeze 
effi ciency out 
of every penny 
spent we’ve 
neglected to 
invest suffi ciently 
in managing risk”
Blake Teipel

the US has outsourced much of 
it and I really believe we will see 

“I do think many realised that 
their supply chains needed to be 

bags – from Asia, so the 
company had to manage the 
associated costs.

we’ve learned an awful lot, 
whether that’s about how the 
printers work, how to tweak 
them to improve performance 
or simply how to pivot the 
business at speed and all of 
this had to be done while the 

over half of the company’s workforce 
is having to operate from home.”
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