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radar architectures
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technical lead Peter 
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and digital beam-
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technologies as they emerged in recent years.
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       ENERGY HARVESTING

How silicon carbide helps get the best  
from a solar PV system
With all the emphasis 
on inverter efficiency, 
why is the physical limit 
to solar panel conver-
sion efficiency (solar 
insolation to electrical 
power) around 30% 
with current technology? 

40 - 45: USER INTERFACES & HAPTICS

AI to replace depth 
sensors on smart-
phones
“The race is not on 
resolution, but on 
advanced software, AI 
and deep learning” says Lucid’s co-founder and CEO 
Han Jin, proposing to have all depth sensors substi-
tuted by AI for smarter mobile phone interfaces.

46: READER OFFER
This month, French startup 
Ikalogic is giving away 10 
ScanaQuad SQ25 logic 
analyzers each bundled 
with a Trigbox, worth 115 
Euros as a package, for 
eeNews Europe’s readers 
to win.

49: DISTRIBUTION CORNER

CONTENTS
Dear readers,

As an ever trending topic, Artificial Intelligence (AI) englobing machine learning 
and neuromorphic hardware, is superseding IoT. With new developments and 
applications announced every week, AI is entrenching itself in all fields of  
electronics well beyond wearables and distributed sensors. 
As our September shows, car OEMs are battling for AI supremacy, taking AI-
enabled autonomous vehicles to the streets and striking deals with promising 
startups whose IP may soon prove as valuable as the hardware it fits into.

Other features covered in our Design & Product sections this month include 
Microwave & RF design, Photovoltaics & Energy Harvesting, and User  
Interfaces & Haptics where AI is making inroads too.

Month after month, year after year, discover how technology matures and 
moves from the lab to the industrialization stage. 
Enjoy this edition of eeNews Europe and don’t hesitate to get in touch to 
tell us your stories, from starting up a company to developing your first pro-
totypes, achieving your first product design-in, sharing your insight on this 
fast-paced industry or to contribute your expertise on some of the topics 
we’ll be covering along the year.

Julien Happich
Editor in Chief
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FLEXIBLE ELECTRONICSUNCOMMON MARKET

Functionalized carbon nanotubes turn 
everyday textiles into pressure sensors
By Julien happich

Researchers from the University of Delaware have come 
up with a novel way to functionalize textiles, turning 
woven wool and synthetic 

fibres such as Kevlar, nylon, 
Spandex and polyester into high-
ly responsive pressure sensors.

While the coating of fibres with 
conductive compounds is a regu-
lar trick used in academia to craft 
flexible pressure piezoresistive 
sensors (with resistance decreas-
ing when pressure is applied), the 
researchers toughened up the 
game with a specially developed 
deposition process that maintains 
the fibres’ original compliance yet 
makes very durable and reliable 
pressure sensors even under 
repeated flex. 

Instead of merely blending 
a conductive compound into a 
polymer used to coat the fibres 
or to draw them, the paper “Thin and Flexible Carbon Nano-
tube-Based Pressure Sensors with Ultrawide Sensing Range” 
published in the ACS Sensors journal details a scalable electro-
phoretic deposition (EPD) process, 
whereby functionalized multi-walled 
carbon nanotubes (positively charged 
in a water-based dispersion) are de-
posited under a direct current electric 
field to grow a uniform coating on a 
fabric strapped to the cathode.

More specifically, the nanotubes 
are functionalized with the dendritic 
polyelectrolyte polyethyleneimine 
(PEI) which forms covalent bonds 
with the oxide groups on the nano-
tube surface as well as functional 
groups on the fibres’ surfaces, the 
paper reports. This PEI functionaliza-
tion also acts as a polymer matrix, 
creating a porous, flexible, and 
electrically conductive nanocompos-
ite film less than 750nm thick, on the 
treated textile.

This tight chemical integration 
means that pressure sensors built 
with such coated fibres are not sub-
ject to physical damage even under 
repetitive flex or high pressure loads, 
unlike alternative solutions.

The authors report a very wide range of pressure sensing, 
ranging from 0.0025 to 40 MPa, outperforming any other report-
ed fabric-based sensors, with a sensor response fairly linear at 
low pressures and only becoming nonlinear at high pressures. 

As the paper explains, the initial linear response comes from 

the compressibility of the fabric at low pressures (putting more 
fibres into contact), while at higher pressures, the piezoresistive 

response of the actual carbon 
nanotubes come into play, with 
nanotube to nanotube tunnelling 
resistance decreasing locally 
under local compression at the 
fibre-fibre crossovers.

Comparative tests performed 
with carbon fibre-based and dip-
coated fabric sensors illustrated 
how physical damage perma-
nently affected other sensors’ 
output, with a sharp resistance 
transition near 2 MPa, with 
increasing resistance despite 
increasing pressure.

The researchers also tested 
their fabric sensors under cyclic 
loads, up to 550 cycles from 0 
to 5.2 MPa, observing a highly 

repeatable sensing response for all cycles, without any perma-
nent resistance change.

Due to their very wide sensing range, the same fabric 
piezoresistive sensor implemented 
in a glove or a shirt could be used to 
detect pressures in the tactile range 
(<10 kPa), or it could be fitted in a 
sole to make measurements in the 
body weight range (about 500 kPa). 
The author ran over one sample with 
a forklift truck to test their sensor at 
up to 40 MPa. 

The water-based process can be 
applied to many types of fibres and 
textiles and the sensors’ realtime re-
sponse makes them suitable for many 
applications such as gait analysis 
(when integrated in footwear) or body 
movement analysis. 

“We have filed for a patent with 
the help from the resources that our 
University provides. Since there are 
huge potential applications for these 
sensors in healthcare, biomedical 
devices and the sporting industry 
among, we are contemplating com-
mercialization either spinning out a 
startup and/or working with other 

companies to conduct further R&D specific for an application 
and then ultimately license the technology”, lead author of the 
paper Sagar Doshi told eeNews Europe.

“We have also been contacted by people from the aviation 
and the automobile industry” he added.

Sagar Doshi (left) and Erik Thostenson test an elbow sleeve 
outfitted with one of their novel sensors. 
Credit: Kathy F. Atkinson 

Resistance response of the sensor when subjected 
to tactile pressures (finger tapping a), body weight 
pressures, standing on the sensor (b), and when 
driving a forklift truck over the sensor (c). 

https://twitter.com/eenewseurope
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The demand for greater intelligence, richer experiences 
and improved connectivity is shaping embedded systems 
for the future. With smart devices all around us, shaping 

our homes, lives, cities and workplaces, there’s endless 
possibilities. Whether it’s automatically regulating traffic or 
adjusting the temperature in our homes, embedded intelligence 
is becoming pervasive. 

On the other hand, this brings some key challenges that 
embedded designers or software developers must quickly 
overcome in order to succeed. The average consumer’s 
expectations are rising; devices need to be smart, connected 
and secure. For an embedded engineer, the million dollar 
question is ‘how do I continue to stay at the forefront of design 
trends that are becoming increasingly complex?’ 

This article will provide a snapshot of some design challenges 
facing embedded designers – machine learning, security and 
signal processing – and will provide the starting points to 
available technology necessary to get ahead. 

Intelligence at the edge:  
What does the future hold?
It is becoming increasingly evident that a centralized approach 
for the Internet of Things (IoT) will not scale the way we need it 
to. The volume of data being processed by the vast number of 
connected devices is astounding, and this is only expected to 
grow. 
 
As processing moves to the edge of the network, there are 
a number of challenges facing embedded developers today, 
including cost, security, bandwidth and more. Therefore, how 
do developers build on-edge devices that are constrained in 
terms of performance, power consumption, memory and more?
 
The answer lies in smarter, more powerful, and capable edge 
devices, running comprehensive software platforms. This is 
driving the need for embedded platforms with cutting edge 
image signal processing, computer vision, machine learning 
acceleration, built-in digital signal processing functionality, and 
more.

Machine learning: Are you ready?
Machine learning (ML), the subset of Artificial intelligence 
(AI) that enables machines to self-learn from data, is already 
touching so many elements of our world, from Netflix 
recommending shows, to PayPal’s machine learning algorithms 
that detect and combat fraud. However, for embedded 
designers, the assumed horsepower required to run ML 
applications often places this technology out of reach for 
embedded designers.

Machine learning requires a system to be trained using a data 
set such as voice commands, which are spoken by many 
speakers in different environments and conditions. This training 
typically uses cloud servers. Once the model is built and 
optimized, inference, or usage of the model, can be completed 
on an embedded processor. Keyword spotting is an example 
use of ML inference performed entirely locally on an embedded 
device. 

CMSIS-NN is a free neural network library for use on Arm 
Cortex-M processors. It is a collection of efficient neural 
network kernels, developed to maximize the performance and 
minimize the memory footprint of neural networks on Cortex-M 
processor cores. 

Security: Why it is never optional 
From hardware design to software development, security is an 
absolute requirement in the embedded industry. If security is 
not taken seriously, data, brand reputation and revenue streams 
will all be affected. 

Security attacks can span all sectors and have varying levels 
of impact, from gaining access to a connected smart meter 
and enabling hackers to steal personal details, to industrial 
espionage and transforming a network of IoT devices into a 
botnet capable of taking down the world’s biggest websites. 
Any device that is connected to the internet needs updates to 
add features, fix bugs or patch security holes. A challenge is to 
ensure firmware updates are able to be delivered securely over 
the air (OTA) without the risk of interception and reprogramming. 
When a firmware vulnerability is patched, the system should not 
allow a rollback of the firmware. If it does, the weakness will be 
exposed.

COVER STORYNEWS & TECHNOLOGY

The new era of embedded intelligence
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External threats can be categorised into four attack types: 
communication, lifecycle, software and physical. But how 
do you know which threats you need to guard against and 
how to design with the right level of security for your device? 
Arm seeks to provide a security framework for anyone 
designing connected devices, and it’s called Platform Security 
Architecture (PSA). The PSA is a ‘recipe’ for building a secure 
system – from initial analysis to final architecture. It defines a 
secure foundation for connected devices based on a common 
set of principles: device identity, trusted boot, secure over-
the-air (OTA) updates and certificate-based authentication. By 
sticking to these principles, developers can reduce the cost, 
time and risk associated with security today. PSA provides 
a holistic toolkit including threat models, security analysis, 
hardware and firmware specifications, reference designs and 
reference code – enabling designers to create the appropriate 
level of security, scalable for all connected devices, large or 
small. The PSA documentation and open source code (Trusted 
Firmware-M) makes it easy for developers to get started.  

Signal Processing: What’s new?
Most embedded systems have analog interfaces. These can be 
as simple as reading the temperature via an Analog to Digital 
Converter, to more complex systems such as processing sound 
from multiple microphones and voice recognition.
 
Older designs used to carry out most of the application and 
filtering in the analog domain, but with dedicated digital signal 
processors (DSPs), the processing has moved to the digital 
domain. This is because DSPs are more accurate, repeatable in 
manufacturing and can be adjusted over time. 
 
More recently, microcontrollers with DSP extensions have 
been introduced allowing designers to have the best of both 
worlds. A single controller that can perform the DSP and control 
functions offers a reduction in cost, board space and power 
consumption. Arm’s Digital Signal Controllers, the Cortex-M4, 
Cortex-M7, Cortex-M33 and Cortex-M35P processors, address 
the need for high-performance generic code processing, as well 
as digital signal processing applications.

If you are developing with digital signal processing extensions,  
Arm provides a free software framework for embedded 
applications, named CMSIS-DSP libraries.  

Opportunities and challenges: What’s next?
Designing embedded devices used to be reasonably 
straightforward before the Internet of Things. However, they are 
becoming more and more complex as product requirements 

increase, security concerns rise and the growing demand for 
intelligent devices continues to put pressure on design costs. 

However, we understand that embedded developers cannot 
be experts in everything and must use existing opportunities, 
standards and tools in order to develop products in a timely, 
secure and cost-effective way. 

The good news is that the industry is continually evolving to 
support these growing challenges. There are opportunities in 
all areas of development, from IP, software and tools to free 
training and design resources, enabling embedded developers 
to push the boundaries of what’s possible for today, tomorrow 
and the future.  

To explore the opportunities available for embedded 
developers, search for the following resources:

• CMSIS-NN – free machine learning software
• DSP for Cortex-M
• Arm’s security solutions

Alternatively, visit www.arm.com/products

COVER STORY
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MIT extrudes electronic-laden fibres for fabric-based wearables
By Julien Happich

Researchers from MIT have demon-
strated how it was possible to embed 
and connect high speed optoelec-

tronic semiconductor devices, including 
LEDs and diode photodetectors imperme-
ably within polymer fibres as they are ex-
truded. Detailing their technique in a Nature 
paper titled “Diode fibres for fabric-based 
optical communications”, the researchers 
started with a polymer fibre preform whose 
bulk contained hundreds of micro-sized 
LEDs, alongside hollow channels through 
which they fed copper or tungsten wires as 
the preform was heated up and drawn into 
thin fibres. 

The mechanical deformation led the 
conducting wires to eventually make contact 
with the embedded devices, while all the 
electronics (contact wire and LEDs or pho-
tosensors) remained encased and protected 
within the fibre. With this approach, the 
researchers were able to connect hundreds 
of diodes in parallel inside a single fibre, with 
devices spaced less than 20 cm apart. 

As a proof-of-concept, the researchers 
realized two types of in-fibre devices: light-
emitting and photodetecting p–i–n diodes, 
with built-in light collimation and focusing in 
the fibre cladding.

As the paper’s title suggest, they were 
able to establish a 3MHz bi-directional opti-
cal communication link (think LiFi) between 
two fabrics woven with receiver–emitter 
fibres. Once woven into soft, washable 
fabrics, the “diode fibres” as the research-
ers call them were able to withstand ten 
machine-wash cycles, remaining fully 
functional and proving their worth for future 
smart fabrics.

The fibres were woven into fabrics using 
a conventional industrial manufacturing-
scale loom, meaning they could find com-
mercial use within a very short time frame. 
In fact, the MIT researchers anticipate the 
first commercial products incorporating this 
technology will be reaching the marketplace 
as early as next year.

Light waveguide for faster electronics
By Jean-Pierre Joosting

A research effort led by Purdue University has developed 
a protective metamaterial “cladding” that prevents light 
from leaking out of the curvy pathways 

it would travel in a computer chip. In the future 
this could enable traditional computer chip 
components to be replaced with light-based 
counterparts – making electronic devices 
faster due to the wide bandwidth of light.

Because processing information with light 
can be more efficient than with electrons used 
in current devices, there is good reason to 
confine light onto a chip. But light and the bits 
of information it carries tend to leak and scat-
ter out of the tiny components that must fit on 
a chip.

The novel cladding, or waveguide, de-
veloped by the researchers prevents such 
information leaks – particularly around sharp 
bends where light bounces off track and scat-
ters, resulting in lost or scrambled information. 
Preventing this could facilitate the integration 
of photonic with electric circuitry, increasing 
communication speed and reducing power 
consumption.

“We want the bits of information that we are 
sending in the waveguide to travel along tight bends and simul-
taneously not be lost as heat. This is a challenge,” said Zubin 
Jacob, Purdue assistant professor of electrical and computer 
engineering.

What makes the waveguide cladding so unique is anisotropy, 
meaning that the cladding design enables light to travel at dif-

ferent velocities in different directions. By 
controlling the anisotropy of the cladding, 
the researchers prevented light from 
leaking off track into other waveguides 
where “crosstalk,” or mixing, of informa-
tion would occur. Instead, bits of informa-
tion carried by light bounce off by “total 
internal reflection” and stay strongly 
confined within a waveguide.

“The waveguide we made is an ex-
treme skin-depth structure, which means 
that any leakage that does happen will be 
really small,” said Saman Jahani, Purdue 
graduate research assistant in electri-
cal and computer engineering. “This 
approach can pave the way for dense 
photonic integration on a computer chip 
without worrying about light leakage.”

This work was performed by an inter-
national team of researchers at Purdue 
University, University of Alberta, Texas 
Tech University, the University of British 
Columbia and the Shanghai Institute of 

Microsystem and Information Technology. The team’s findings 
appear in the journal Nature Communications.

An anisotropic metamaterial waveguide 
cladding keeps light travel on track 
throughout a computer chip, preventing 
leaked and jumbled bits of information. 
Image courtesy of Purdue University, 
Saman Jahani.

A spool of fine, soft fibre made using 
the new process shows the embedded 
LEDs turning on and off to demonstrate 
their functionality. (Courtesy of the 
researchers)

https://twitter.com/eenewseurope
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Synthetic data to the rescue of AI
By Julien Happich

With synthetic data, Estonia-based 
AI startup Neuromation promises 
to make organized data sets a 

breeze to access for AI training, with plen-
tiful variations and built-in robustness. 

In the booming world of artificial intel-
ligence and deep learning, Neuromation’s 
CEO Yashar Behzadi sees two large 
elephants in the room that could tame the 
adoption rate of AI, one is the shortage of 
data scientists and the other is the short-
age of properly organized datasets to train 
neural networks for specific tasks.

It is not just the mechanics of creating 
neural networks that can be challenging, 
but data scientists must also organize and 
label training data so that each algo-
rithm will be properly trained on its assigned tasks. Even for 
companies with enough data scientists on staff, this can make 
machine learning time-consuming and impractical.

Aiming to solve these two issues, Neuro-
mation’s ambition is to create a community 
of AI developers, connecting them to several 
ecosystem partners such as data providers 
and service providers around a unique block-
chain-enabled AI market place, along with 
shared tools to develop and train algorithms, 
including the use of synthetic data sets.

With its Neuromation platform, Behzadi 
wants to make it ten times cheaper and 
faster to develop AI algorithms than it is fea-
sible today, making it easier for AI developers 
to connect with their customers or technical 
experts.

“There are about six million software 
developers who want to implement AI in the 
next 12 months, we want to empower those 
folks” the CEO told eeNews Europe over a 
phone interview, noting that a recent study 
from Tencent revealed that there are just 
300,000 AI developers and other AI profes-
sionals worldwide, unable to fill the surging 
demand for new AI applications.

Discussing synthetic data, Behzadi de-
scribes it as computer-generated data that 
mimics real data. 

A simple example Neuromation puts 
forward on its website is the creation of 
huge data sets for object or facial recogni-
tion, based on computer-generated images 
where objects and faces can be rendered 
very realistically and manipulated to create 
endless variations in sizes, shapes, colour, 
light exposure, viewing angles and so forth. 
All that data comes readily labelled for robust 
and accurate object classification, at a frac-
tion of the time and cost needed for a human 

operator to sort and create specific data sets from acquired 
photos. Neuromation also sees robotics as a promising sector, 
where fully simulated environments can be more effective to 

train industrial robots at real world tasks. 
According to Behzadi, with synthetic data, 

companies only need 50% of their original, au-
thentic training data to finish the formal training 
of their algorithms. The CEO argues that some 
AI applications such as object recognition 
could even be trained almost exclusively with 
synthetic data, cutting out on lengthy and 
expensive human labour.

“As a natural roadmap, we started with 
image data which is simple to model. We 
have industry experts in CGI effects working 
together with deep learning experts to improve 
our models. The next level of complexity will be 
to create dynamic data. Where the physics are 
known, you can create generalized models”, 
Behzadi explained eeNews Europe.

The two elephants in the room taming AI’s promising future.

The Neuromation platform: an AI market place.

Neuromation’s CEO Yashar Behzadi.

https://twitter.com/eenewseurope
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“We have done work in the financial 
space to mimic transaction data. It is 
not about the realness of the data but 
more about the model performance, its 
robustness and reliability to create data 
that can supplement real data” the CEO 
continued.

Behzadi is keen to emphasize other 
benefits of synthetic data, such as a 
lower bias than manually compiled data 
sets, which eventually makes the end 
AI application more robust. Rare things 
or occurrences can also be simulated, 
making the end algorithms more robust. 
One natural example is facial recogni-
tion for which Neuromation says it is 
engaged with several customers, not 
even a year after it was founded late 
2017. 

The startup has raised $50 million 
from investors earlier this year.

Talking about blockchain, the com-
pany sees it as a necessity to establish 
a trustworthy chain of custody and 
proof of work, also enabling micro 
transactions among the different play-
ers in the AI market place Neuromation 
is fostering. The platform has been 9 
months in development and will allow 
collaborative work as well as retributed 
AI knowledge sharing.

“Our best customers are the ones 
that are already in AI, such as facial rec-
ognition, they see the added value and 
they are the easy ones to convert. But 
there are other tremendous domains 
of expertise with a lack of AI backing. 
For example, you have treasure troves 
of unexplored data in the medical field” 
commented Behzadi. 

AI algorithms could be put to good 
use in digital pathology, to identify 
cancer cells or other health-related 
patterns. Here as in many other fields, 
Neuromation could help figure out the 
most applicable solutions to efficiently 
leverage AI.

The company has rolled out several 
beta versions of its platform and plans 
to scale it next year.
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Synthetic data for object recognition 
is exemplified by computer-
generated images rendering real 
world products, here for the retail 
industry.
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On Semi to invest over $600m in fabs  
and power packaging
By Nick Flaherty

On Semiconductor has shrugged off concerns over China 
and plans over half a billion dollars of investment in 
power semiconductors to meet de-

mand over the next couple of years. As part 
of our Power Trends series, Nick Flaherty 
talks to the executives leading the charge, 
Bill Hall and Asif Zakwani.

“With the significant uptick in the last 8 
quarters we are into double digits invest-
ment in capex on both front and backend,” 
said Bill Hall, executive vice president of the 
Power Solutions Group. “We have 13 fabs 
globally and 18 back end plants in Asia, and 
the majority of the investment is in power, 
MOSFETs, IGBTs and modules.”

The investment of over 10% of the 
$5.5bn revenue will include planning for a 
move to 300mm (12in) wafers. Arch-com-
petitor Infineon Technologies announced 
its first 1200V MOSFETs on 300mm wafers 
earlier this week, and On Semi expects to 
announce its plans by the end of the year. 

“We are actively working on plans to get 
into 12in, that’s a high capital required,” said 
Hall. “The return on investment (ROI) is not there until you fully 
load those fabs so we are working on various scenarios with 
a plan by the end of the year with capacity to follow in 2 to 3 
years – it will be in the Asia-Pacific region.”

But the bulk of the investment is to boost 
capacity. For example it has invested $23m 
in the former Fairchild fab at South Portland, 
Maine, which is delivering SiC epi wafers, 
an increasingly key capability to have in-
house, says Hall. 

“We are one of the only companies to 
do epi and substrates and we made a 
significant investment in that,” he said. The 
company also has a substrate fab in the 
Czech Republic from its days as Motorola 
Semiconductor. “We are growing that site 
significantly, it’s really paying off in this 
market.” 

The company is also investing in the fab 
at Mountaintop, Pennsylvania for power 
MOSFETs and the former Samsung fab in 
Busan, Korea for IGBTs. It is increasing its 
ownership in a joint fab with Fujitsu in Japan 
planning to own it completely by 2020 for 
MOSFETs and IGBTs 

“We believe that the investment is just 
there to meet current demand – these are cycle resistant mar-
kets driven by energy efficiency, cloud power infrastructure,” 
said Asif Jakwani, Vice President and General Manager of the 
High Power Division. 

“It will go to high single digits in 18 months but we don’t see 
softness in the market in the next 12 months.”

He points to the $15bn market for sili-
con power semiconductors, compared to 
$300m for the widebandgap technologies 
(WBG) such as SiC and gallium nitride.

“Widebandgap is growing very rapidly 
but there is still a significant runway for 
IGBT and superjunction FETs,” he said. 

“SiC will play a significant role but not 
for two years, possibly longer. GaN is still in 
its infancy and we believe it will take some 
time to ramp. Now everyone has moved to 
enhancement mode and we are working on 
that. We still see GaN behind SiC by at least 
two years.”

All of this is being driven by demand for 
e-mobility, cloud power and 5G wireless 
networks. The company is already working 
on SiC designs for the 2022 to 2024 genera-
tion of electric vehicles with global car mak-
ers and tier one suppliers.

“We don’t see any relief in capacity for 
power,” said Jakwani. “All these areas are 
highly power intensive requiring significant 

amounts of power and that will drive significant amounts of 
capacity over the next 3 to 5 years.”

One of the key areas is packaging, particularly in modules.
“In modules we are developing dual sid-

ed module – it will deliver the lowest $ per 
KW in 2019 and we are seeing significant 
traction with alpha customers in electric 
vehicles,” says Jakwani. 

“There are two ways to solve the power 
problem – generate less heat with IGBTs 
or SiC or get the heat out of the die as ef-
ficiently as possible so both packaging and 
the front end are key. What we hear from 
customers is the dual sided module reduces 
inverter size by half.”

Back in 2016 when On Semi acquired 
Fairchild, the business in modules was 
$100m. Now it is $500m “For us the shift is 
huge,” said Hall. “The whole business has 
grown 50% since the Fairchild purchase in 
the last six quarters,” he added.

The module business benefits from a lack 
of standardisation that JEDEC provides for 
standard power packaging.  “In JEDEC we 
are not seeing any move to standardising 

the footprint for modules,” said Jakwani. “What we are seeing is 
the standard on qualification.”

Two of the potential challenges to the growth come from 
China. One is the potential for a global trade war with tariffs on 

Bill Hall, executive vice president 
of the Power Solutions Group at On 
Semiconductor.

Asif Jakwani, Vice President and General 
Manager of the High Power Division at 
On Semiconductor.
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all kinds of equipment from the latest 
vehicles to consumer electronics. The 
other is the slow-down in solar farms 
being installed across China. 

Its government announced a cap on 
capacity to be installed this year, which 
was reached in the first six months. As 
On Semi is a major supplier to inverter 
makers in China, this has potential to hit 
demand.

“We see no impact on the design 
pipeline or backlog,” said Jakwani. “We 
are also seeing more opportunities in 
Europe both from European compa-
nies and Chinese suppliers looking to 
move into Europe. In the medium term 
we believe the market will get back to 
growth in Q4 or early 2019. We don’t 
believe the normal cycles will apply to 
this power market as they are regulated 
by governments.”

In fact, Hall and Jakwani see this 
pause as a good thing, allowing more 
focus on electric vehicles. “Volumes 
ramped so quickly we didn’t have to 
catch our breath so now with this pause 
we are dedicating more engineering 
runs and wafers into EV projects,” said 
Jakwani.

Although it is further out, in GaN 
technology they have ambitious plans 
to move to monolithic devices on a 
CMOS process.

“In the lower power GaN we want to 
combine the gate driver in DrGaN with 
a monolithic GaN switch on a CMOS 
process initially in a single package then 
monolithic,” said Zakwani.

Looking to overtake the market 
leader in discrete power and modules, 
Infineon, will take a combination of 
organic and technology growth and to a 
degree an acquisition, says Hall. 

“There’s always the potential for an 
acquisition, that’s a key area for us but 

execution is the key of the next three to five years,” he said. 
“What’s attractive there is the manufacturing capability, and 

any instant boost in capacity would be a great thing. In the past 
we could buy used equipment but now most of that has gone, 
and there are lead times on new equipment, that’s why those 
are attractive.”

“Our biggest fear is we may be underestimating what’s com-
ing in the pipeline,” said Jakwani. “Two customers have said 
we may be underestimating the investment – this is a significant 
opportunity.”
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Indo-US startup preps agent-based AI processor
By Peter Clarke

The latest AI processor company to surface is AlphaICs 
Corp. headquartered in California, with offices in Ban-
galore and co-founded by engineer Nagendra Nagaraja, 

engineer-turned venture capitalist Vinod Dham and marketing 
executive Prashant Trivedi.

The company has an ex-
perienced founding team and 
some innovations to offer. Vinod 
Dahm, who serves as chief 
operating officer, is known as 
the “father of the Pentium” and 
CEO Nagaraja has processor 
architecture design time at Qual-
comm, ST-Ericsson and Nvidia 
under his belt.

AlphaICs is coming with a 
new twist on an old idea – that 
of the software agent or virtual 
machine – but one that is de-
signed to perform artificial intelligence operations. The company 
is developing what it describes as an agent-based real AI pro-
cessor architecture (RAP) that will be able to perform learning, 
unsupervised learning, inference and decision making.

A second twist is that AlphaICs processor is being archi-
tected to perform a range of artificial intelligence operations 
including training, inference and unsupervised learning.

The company executives like to benchmark the performance 
of their deep learning approach to the use of graphics proces-
sor units (GPUs) by companies such as Nvidia. Not surpris-
ingly in such comparisons AlphaICs scores well although most 
people understand that GPUs are typically inferior to neural 
network optimized hardware.

This comparison to GPUs may partly be because AlphaICs 
CEO Nagaraja spent three years with Nvidia between 2013 and 
2016 where he ended his employ-
ment there as lead chip designer. Pri-
or to that he was a lead architect for 
smartphone SoCs with ST-Ericsson 
and prior to that had spent 8 years in 
chip engineering with Qualcomm.

However, rather than develop 
a chip that is simply hardwired 
for neural networking with seas 
of multiply-accumulators (MACs) 
AlphaICs is taking a broader view of 
the machine-learning market. It is 
developing an instruction set archi-
tecture (ISA) and hardware that, while 
multiplier and adder rich, will be 
optimized for numerous deep learn-
ing tasks. AlphaICs describes each 
of the core elements as a real AI 
processor (RAP) agent and intends 
to develop chips with between tens 
and hundreds of these agent-cores.

Nagajara explained that agents are a software entity that is 
roughly analogous to the hardware entity that is the processing 
element. 

But a single processing element can support multiple agents 
and a single agent’s activity can be spread across multiple 
processing elements.

AlphaICs states on its website that: “Each agent is a ‘group 
of tensors’ enabling high 
dimensional computation. 
These agents operate in 
multi-agent environment for 
asynchronous processing of 
AI algorithms. The company 
has not yet made clear how 
resource allocation is done 
at run-time or how high 
efficiency of execution is 
maintained between agents 
and the hardware that sup-
ports them.

What the company has 
said is that the RAP archi-
tecture uses more than 200 

single instruction multiple agent (SIMA) instructions to provide 
high code density and energy efficiency. This allows a high data 
flow as well as a high level of program control, the company 
claims. The former is required for deep learning algorithms while 
the latter is required for reinforcement learning and unsuper-
vised learning.

One of the advantages of this form of programming, com-
pared to other AI chips, is that it will be easier to debug, the 
company claims. It also means there is a lot of software to be 
written including runtime libraries and compilers. The RAP chips 
AlphaIC is developing will be programmable in C code through 
the TensorFlow framework with others to follow.

The libraries include: alphaDNN supporting both training and 
inferencing on neural network chains; alphaSIMA to enable the 
combination of perception and decision making; and openEI-
GEN which provides a general purpose high performance com-

puting and linear algebra library.

The company was founded in 
October 2016 and has a demo with 
a 16-agent chip and plans to have its 
first commercial chip with 32 agents 
available by mid-2019. According 
to reports, the first chip has already 
taped out in the 16FFC process from 
TSMC. It will be the RAP-E, with E 
standing for edge, and consume 
about 3W. 

The RAP-E offers 30TOPS of deep 
learning performance, supports most 
forms of NN and offers less than 2 
millisecond latency for RNN infer-
ence.

A follow-on chip is the 100W 
RAP-C, with C standing for core 
or center. With 64 agents this is in-

tended for use on large-scale neural networking in data centers. 
That is currently being brought up in FPGA form but more fund-
ing will be required for the design, tape-out and production of 
that chip targeting 7nm silicon.

RAP software stack from applications to metal 
showing frameworks, language, compiler, libraries and 
runtime environment. Source; AlphaICs.
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The FPGA version of RAP-E beat Nvidia’s Volta V100 on 
an image recognition test using videos and convolutional 
neural net algorithms created by automotive supplier Visteon 
Corp. RAP-E beat Volta V100 in all metrics by margins varying 
between 50 percent and 400 percent, according to AlphaICs 
investor Emerald Technology Ventures.

AlphaICs is pursuing a dual business strategy. It is develop-
ing chips and support software for key applications in high vol-
ume sectors – such as autonomous driving, drones and robots 
– and in high value applications such as data centers – while 
also allowing the licensing of RAP cores in narrower embedded 
markets.

A single RAP core supporting 2, 4 or 8 agents can perform 
such tasks such as noise cancellation, face recognition, object 
detection and enables voice control, machine translation and 
better query generation for AI assistants. The IP is available for 
low power embedded applications such as dialogue systems, 
augmented realty, gaming, surveillance and hand-held devices, 
the company states.

AlphaICs has raised $2.5 million in a seed funding/Series A 
round in October 2017, about a year after the company was 
founded. The company now plans to raise a Series B round of 
about $15 million and it is notable that AlphaICs is pitching at 
the European Venture Fair that takes place September 12 and 
13 in Zurich, Switzerland.

However, AlphaICs should not find it difficult to get intro-
ductions to venture capital as Vinod Dham, who is serving the 
company as chief operating officer, is the founding managing 
director of IndoUS Venture Partners (IUVP), an early stage ven-
ture capital fund focused on investing in India.

Dham spent the first part of his career at Intel where he 
worked on flash memory before going on to manage the intro-
duction of the Pentium. He went on to become CEO of NexGen, 
a microprocessor startup, which was sold to AMD for $800 
million. Next Dham was CEO of Silicon Spice, a chip design 
startup he sold to Broadcom for $1.2 billion. Following on from 
that Dham made the move into venture capital as the co-found-
er of NewPath Ventures LLC.

Simulation trains AI algorithms in virtual driving tests
By Christoph Hammerschmidt

Highly automated driving requires a large number of tests 
to safeguard functions that can only partially be covered 
in real driving tests. This is why virtual test drives are 

gaining in importance, especially with regard to safeguarding 
automated driving functions and also through the use of algo-
rithms based on artificial intelligence (AI). 

For the necessary training of such AI algorithms, the simu-
lation software CarMaker can generate numerous data and 
create reproducible scenarios to secure automated functions. 
A particular advantage: these virtual test drives can be carried 
out in all development phases of 
the car.

Artificial intelligence is already 
used in many different fields of 
the automotive industry as a term 
for the mechanical imitation of 
thought and learning structures 
in the human brain: For example, 
to make decisions on driver as-
sistance systems or for object 
classification and interpretation, 
powered by the sensors installed 
on the vehicle. 

Real driving videos with appropriate metadata are made 
available to the system during the learning process so that a 
vehicle can really drive independently and automatically with 
the aid of AI algorithms. Different road markings, road users, 
buildings, parked cars, etc. with various visibility and weather 
conditions such as fog, rain, day or night complete the sce-
narios, so that appropriate reactions can be learned. Neural net-
works trained in this way can be used in the vehicle in real time 
to identify other road users or traffic signs, for example, and to 
trigger suitable actions even in complex traffic situations.

With the simulation solution CarMaker from the software 
company IPG Automotive, car electronics developers can 
create reproducible data virtually and automatically label them 
directly with 100 percent accuracy. With real data this is only 
possible with enormous additional effort. Different scenarios, 
object lists for decision or route planning algorithms or automat-

ically labelled video data for object recognition algorithms can 
be used to train the neural networks. The huge amount of real 
test drives actually required for this is thus minimized through 
the use of virtual journeys; time and costs are reduced.

The software also makes it possible to integrate and test AI 
algorithms in different stages and characteristics in scenarios - 
over the entire development period. “The use of CarMaker for 
virtual testing of the fully trained algorithms in real scenarios 
and in the context of the entire vehicle enables a higher degree 
of maturity in the application of the algorithm in the real vehicle. 

If the software solution is also used 
on high-performance computing 
clusters, larger test catalogs can be 
covered simultaneously, automati-
cally and with subsequent evaluation 
and test report generation,” explains 
Dominik Dörr, Business Development 
Manager Driver Assistance and Au-
tomated Driving at IPG Automotive.

CarMaker uses the Robot Operat-
ing Systems (ROS) to exchange 
information between individual 
processes and algorithms across 

computers. This open source middleware platform was origi-
nally developed for robotics, but is increasingly used for the 
development of automated motion functions.

The new tool complements a ROS-based virtual vehicle 
development. The openness of both systems allows a problem-
free coupling, and the architecture of both systems allows the 
implementation of all configurations required by the customer. 
In the CarMaker environment there is a ROS node as a shared 
library for this purpose. The AI algorithms can exchange infor-
mation via this ROS node and are integrated into the CarMaker 
environment, which makes tests of algorithms in the holistic 
software environment possible. Separate observations and 
tests of individual parts of the algorithms within the simulation 
environment are also possible. The software simulates the miss-
ing environment and offers the necessary flexibility for typical 
system and test designs.
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Daimler opens Innovation Lab in Atlanta
By Christoph Hammerschmidt

Daimler expands its innovation network with the open-
ing of the “Lab 1886” in Atlanta, Georgia. The facility is 
designed to drive the company’s transformation from a 

car manufacturer to a provider of mobility services.
In the Lab1886, around 25 employees will contribute to the 

development of new business ideas and innovative projects by 
the end of 2018; further person-
nel expansion will be dynamically 
geared to current requirements. 
With excellent universities and 
colleges in the surrounding area, 
the new location offers “perfect 
conditions for innovation”, ac-
cording to the car manufacturer. 
In addition, more and more com-
panies from the technology and 
digital industries are settling in 
Atlanta. The capital of the state of 
Georgia is one of the upcoming 
hotspots of the start-up scene.

As part of its CASE strat-
egy (Connected, Autonomous, 
Shared, Electric), the Lab1886 supports the manufacturer of 
Mercedes-Benz cars in its transformation into an integrated pro-
vider of mobility solutions.

The development of a new business model within the 
in-house incubator of Lab1886 takes place in a three-step pro-
cess: In the first phase, Daimler employees and business units 
can submit their ideas. These should preferably come from the 
broad spectrum of all areas around the topic of mobility. Instru-

ments from the start-up world, such as crowd voting, funding 
and pitch in the shark tank, are used to make the selection for 
the next phase. On the basis of defined criteria it is examined 
whether an idea has the potential for a new product or business 
model. The Shark Tank is staffed by members of Daimler’s top 
management and external venture capital experts.

In the incubation phase - the 
second phase of the innovation 
process - the selected projects 
are piloted and developed to 
market maturity. The idea provid-
ers are supported, for example, 
by professional mentoring, sup-
port of specialists in complex 
work steps, use of co-working 
spaces and workshops, financial 
support, an inspiring working 
atmosphere and the development 
of new prototypes.

In the third phase - commer-
cialization - the “young” products 
or new services meet the chal-

lenges of the global market. If an idea or product has potential 
for a future business model, it is rolled out. The innovation 
process ends with the transfer to the Daimler organization or a 
spin-off.

The designation “Lab1886” represents a reference to the 
year 1886 - at that time the automobile inventor and Carl Benz 
had a vehicle with an internal combustion engine patented. This 
vehicle is considered the ancestor of today’s automobile.

Denso invests $270 million in OLED display developer
By Christoph Hammerschmidt

The Japanese automotive supplier Denso Corporation has 
invested 30 billion yen ($270 million) in JOLED Inc., a 
developer of printed organic light-emitting diode (OLED) 

displays. With the investment, the companies can accelerates 
JOLED’s development and mass production of in-vehicle OLED 
displays, for human-machine interfaces (HMIs) in car cockpits.

Compared to conventional HMIs, 
which use thin-film transistor liquid crys-
tal displays (TFT-LCDs), JOLED’s OLED 
displays offer higher-definition images, 
more vivid colours, and are designed to 
be thinner, lighter, and bendable, making 
them easier to install and produce more 
optimized light output for improved HMI 
functionality.

“Denso’s investment in JOLED directly 
enhances the advancement of human-
machine interfaces - technologies which 
are critical to keeping drivers informed 
behind the wheel safely,” said Denso executive director Hirotsu-
gu Takeuchi. As cars become more connected, more informa-
tion can be provided to drivers to help them ensure effective 
road safety. Because of this, there is a growing demand for 
HMIs that can display information in a more visually appealing, 

larger, and easier-to-understand format - all while encouraging 
drivers to stay focused on the road. OLED displays are believed 
to enable these characteristics and will continue to gain promi-
nence as HMIs are called upon to deliver improved visibility, 
more dynamic design and increased operational efficiencies.

Tokyo-based JOLED was the first company in the world to 
commercialize printed OLED displays. 
The company was founded in January 
2015, combining the OLED display de-
velopment divisions of Sony Corporation 
and Panasonic Corporation, with the goal 
of accelerating mass production develop-
ment and commercialization of OLED dis-
plays. JOLED’s proprietary OLED printing 
method is said to be simpler and more 
efficient than traditional manufacturing 
approaches.

This investment will enable Denso to 
combine its accumulated technology and 

know-how regarding HMIs with JOLED’s OLED printing, thereby 
speeding up the development and mass production of various 
types of OLED displays for instrument clusters, centre-stack 
displays, and other devices, and thus contribute to the develop-
ment of more attractive and convenient cockpits.
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Applied, ARM to develop CeRAM for neuromorphic applications
By Peter Clarke

Semiconductor manufacturing equipment maker Applied 
Materials Inc. has been selected by DARPA to work with 
ARM Ltd. and research firm Symetrix Corp. to develop 

a switch that functions like the neuron and synapses of the 
human brain, based on Correlated-Electron RAM (CeRAM) tech-
nology.

The project is part of DARPA’s Electronics Resurgence Initia-
tive (ERI) to develop new computing materials, designs and 
architectures. ERI has a budget of hun-
dreds of millions of dollars to be spent 
over the next four or five years. The goal 
of the particular project is to speed up 
neural network processing while improv-
ing power efficiency through the use of 
analog signal processing as compared to 
current digital approaches.

The CeRAM – or Correlated-Electron 
RAM – is a form of non-filamentary, 
non-volatile memory based on metal-insulator Mott transition in 
nickel oxide and other transition metal oxides (TMOs). Because 
the switching effect is based on state transition throughout 
the material rather than the migration of ions or vacancies it is 
expected to have superior endurance and reliability. Carlos Paz 
de Araujo, a professor at the University of Colorado who is the 
leading advocate for development of the memory, has led much 
of the work on the technology through his company Symetrix 
Corp. (Colorado Springs, Colo.).

In 2014, when the professor had already been working on the 
technology for about five years, the claim was that with nickel 
oxide the state was robust up to 400 degrees C and could be 
read with a voltage of 0.1 to 0.2 volts. Devices albeit at large 

geometry were reported to have 1012 cycles read endurance.
In 2014 Professor Araujo secured support from ARM for 

continued research into CeRAM as an embedded non-volatile 
memory that could potential have superior properties to flash 
memory and the various two-terminal ReRAMs that are in devel-
opment or coming to market. If CeRAM is truly bulk switching it 
could have a scaling advantage over filamentary ReRAMs that 
may struggle to go below 10nm just as flash memory struggles 

to scale below 28nm.
It is thought that ARM is a main 

licensee of the CeRAM technology from 
Symetrix and that Applied Materials has 
been exploring atomic layer deposition 
with the various material combinations 
that may display the correlated electron 
effect.

Although professor Araujo started his 
Correlated-Electron RAM research with 

nickel oxides other materials such as hafnium oxide may be 
more familiar and easy to integrate with CMOS circuitry in com-
mercial wafer fabs. ARM and Symetrix have been quiet about 
progress with CeRAM since 2014 but the technology clearly 
shows enough promise to have attracted DARPA’s support.

“This project is a perfect example of how new materials and 
architectures can be developed to enable new ways to acceler-
ate artificial intelligence applications as classic Moore’s Law 
scaling slows,” said Steve Ghanayem, senior vice president of 
new markets and alliances at Applied Materials, in a statement. 
“Applied has the industry’s broadest portfolio in materials engi-
neering capabilities and is excited to be part of a team enabling 
breakthroughs for artificial intelligence.”

Cadence, Nvidia to apply machine learning to EDA
By Peter Clarke

EDA software company Cadence Design Systems Inc. 
has been selected as by DARPA to be part of a research 
project into the use of machine learning for the design of 

chips, and printed circuit boards.
The Machine learning-driven Auto-

matic Generation of Electronic Sys-
tems Through Intelligent Collaboration 
(MAGESTIC) project is set to last four 
years and will include machine learning 
experts at Carnegie Mellon University 
and fabless chip company Nvidia.

It is under the umbrella of DARPA’s 
the Intelligent Design of Electronic 
Assets (IDEA) program, which in turn 
is one of six programs within DARPA’s 
Electronics Resurgence Initiative.

The goal of the DARPA investment 
is to help create a more automated electronics design capabil-
ity that benefits the electronics industry and the aerospace and 
defence ecosystem, Cadence said. The program is intended to 
enable autonomous intent-driven design.

Cadence is already applying machine learning to improve 
tools and design flows and to improve intellectual property 

cores or to target ML with cores. 
MAGESTIC program aims to: automate the routing and tun-

ing of devices to improve reliability, circuit performance, and 
resilience; improve power, performance and area (PPA) results 

by using machine learning, analytics, 
and optimization. It also intends to learn 
from users of tools and design flows to 
determine best practises and compli-
ment the use of cloud-based EDA for 
compute-heavy distributable workloads.

“We’ve been leading the industry in 
the development, deployment and sup-
port of electronic design flows that use 
machine learning, analytics and optimi-
zation technologies. This program will 
accelerate our roadmap toward realizing 
intelligent design flows for the next big 

leap in design productivity,” stated Anirudh Devgan, president 
of Cadence, in a statement. 

“This program will set the stage for enhancing the entire 
span of our analog, digital, verification, package and PCB EDA 
technologies, providing our customers with the most advanced 
system design enablement solutions.”
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Researchers at the Karlsruhe Institute of Technology (KIT) 
in Germany have developed a single-atom transistor 
that can dramatically reduce the power consumption of 

electronic systems.
The device developed by Professor Thomas Schimmel and 

his team at the Institute of Applied Physics (APH) switches elec-
trical current by controlled repositioning of a single atom in a gel 
electrolyte. The single-atom transistor works at room tempera-
ture and consumes very little energy, opening 
up entirely new perspectives for information 
technology says the team.

“This quantum electronics element en-
ables switching energies smaller than those 
of conventional silicon technologies by a 
factor of 10,000,” said Prof Schimmel, who 
conducts research at the APH, the Institute 
of Nanotechnology (INT), and the Material 
Research Center for Energy Systems (MZE) 
of KIT. Earlier this year, Professor Schimmel, 
who is considered the pioneer of single-atom 
electronics, was appointed Co-Director of 
the Center for Single-Atom Electronics and 
Photonics established jointly by KIT and ETH 
Zurich.

The scientists produced two minute metal-
lic contacts with a gap as wide as a single 
metal atom that was tested with source–drain 
currents ranging from 1 to 8 µA. “By an elec-
tric control pulse, we position a single silver 
atom into this gap and close the circuit,” said 
Schimmel. “When the silver atom is removed 
again, the circuit is interrupted.”

The world’s smallest transistor switches 
current through the controlled reversible 
movement of a single atom. Contrary to con-
ventional quantum electronics components, 
the single-atom transistor does not only work 
at extremely low temperatures near absolute 
zero, i.e. -273°C, but already at room tem-
perature. This is a big advantage for future 
applications.

The single-atom transistor also consists of 
metal and no semiconductors are used. This 
results in extremely low electric voltages and, 

hence, an extremely low energy consumption. Previous devices 
developed at KIT have used a liquid electrolyte, but the new 
version uses a solid electrolyte.

The gel electrolyte produced by gelling an aqueous silver 
electrolyte with pyrogenic silicon dioxide combines the advan-
tages of a solid with the electrochemical properties of a liquid. 
In this way, both safety and handling of the single-atom transis-
tor are improved.

NANOELECTRONICS

Single-atom transistor promises reduced power consumption
By Nick Flaherty 
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Continental strengthens AI research with UC Berkeley DeepDrive
By Julien Happich

Continental announced it is expanding its international 
network for artificial intelligence (AI) in Silicon Valley, 
signing a membership agreement with AI research group 

at the University of California, Berkeley.
“We are joining forces with the world’s leading AI research-

ers,” said Demetrio Aiello, Head of Continental’s Corporate Arti-
ficial Intelligence and Robotics Lab. “Building on the momentum 
of our strategic partnerships with the University of Oxford, DFKI 
(German Research Center for Artificial Intelligence) and other 
AI thought leaders, we have signed a five-year agreement to be 
members of the UC Berkeley DeepDrive (BDD) center.”

The research partnership focuses on optimizing the speed of 
neural networks, as well as protecting AI systems in safety-crit-
ical applications. Both Continental and BDD are driven by the 
goal of implementing the AI research results into series produc-
tion as quickly as possible. 

BDD works with state-of-the-art technologies for machine 
seeing and learning in automotive applications. The multidis-
ciplinary center is managed by the Institute of Transportation 
Studies at the University of California, Berkeley. Industry spon-
sors support the program to help bring new technologies to au-
tomotive applications. Professor Trevor Darrell, also Director of 
the “Partners for Advanced Transportation Technology” (PATH) 
program, leads the group. 

“Having Continental as a BDD member is something we are 
very proud of. We are excited to be working closely together 
to develop innovative solutions,” said Darrell. “Continental is a 
leader in the automotive industry and BDD is opening up op-
portunities for artificial intelligence and autonomous driving in 
automotive applications, which makes for a great team.” 

In the first year of the program membership, Continental and 
BDD are focused on two fields of research. First is the test-
ability of AI algorithms in safety-relevant systems. Drivers need 
to be sure that the complex technology in their vehicles will 
work properly, so BDD is developing methods that will allow 
the reliability of AI systems to be tested more efficiently. The 
researchers at the center are also looking at how to operate AI 

applications in a memory-efficient way to accelerate and opti-
mize neural networks. This will allow easier implementation of AI 
methods in vehicles. 

“As is the case for BDD, Continental is also at the interna-
tional peak of the AI revolution in the industry,” explained Dr. 
Stefan Voget, who heads up the relationship with UC Berkeley 
on behalf of the technology company. “Together, we can drive 
mobility forward faster than doing it alone.”

 
Faster implementation of AI knowledge
“What inspired us most to team up with the experts in Silicon 
Valley and UC Berkeley was the highly interesting research in 
the field of Explainable AI as well as the optimization of deep 
neural networks that were taking place there,” Aiello said. 

Explainable AI focuses on understanding precisely how 
an AI system makes decisions. To test artificial intelligence in 
detail, experts must know exactly how it works. In addition to 
the benefits of the research itself, Aiello shared another impor-
tant advantage of the membership. “The opportunity to have 
colleagues from Silicon Valley and other Continental locations 
working as part of BDD research teams enables more efficient 
collaboration and transfer of expertise. It also allows us to iden-
tify the talent we need for our AI strategy at an early stage.” 

In 2015, Continental set up a corporate AI and Robotics Lab 
to coordinate the company’s various research activities. So far, 
this has led to strategic collaborations with NVIDIA and Baidu, 
as well as many leading research institutes in this field, includ-
ing the University of Oxford, the Technische Universität Darm-
stadt, the DFKI (German Research Center for Artificial Intelli-
gence) and the Indian Institute of Technology Madras (India). 

Earlier this year, the Continental Advanced Driver Assistance 
Systems business unit opened a center of excellence for deep 
machine learning in Budapest, Hungary. By the end of 2018, the 
technology company will employ around 400 engineers world-
wide with specific AI expertise, and is looking to add AI experts 
in product and process development. 

Saving fuel through cloud data, pedestrian protection with AI
By Christoph Hammerschmidt

Automotive supplier Continental has presented its high-
lights for the IAA for Commercial Vehicles motor show in 
September. The focus is on cloud integration and the use 

of AI for driver assistance systems.
The “electronic horizon”, a driver assistance system that 

adapts the driving strategy to the topology and thus reduces 
the fuel consumption of trucks, has been around for some time. 
Now Continental is connecting the eHorizon with the cloud to 
tap even more savings potential. The Dynamic eHorizon will en-
able commercial vehicle drivers to optimize their driving strategy 
by providing real-time traffic data from the cloud. This enables 
truck drivers to save fuel even in slow-flowing traffic - up to two 
percent more compared to their predecessor, the static eHori-
zon. Test operation of the sensor system has already started.

Since 2012, Continental’s static eHorizon has saved an es-
timated 830 million litres of diesel, or more than a billion euros, 
Continental claims In the dynamic version, as extensive simula-

tions show, up to two percent more fuel savings will be possible 
in the future compared to the established technology. “The 
dynamic eHorizon takes into account not only the topology, but 
also events that are just taking place where the vehicle is mov-
ing on its route,” explains Dr. Michael Ruf, Head of Continental’s 
Commercial Vehicles & Aftermarket Business Unit.

The real-time data on the traffic flow provides an accuracy 
of 250 meters in longitudinal direction and is updated every 
60 seconds. In the near future, the accuracy of the system will 
be further increased. Continental merges the data on its own 
backend with the route data and sends it via the mobile network 
to the control unit of the dynamic eHorizon.

The movement data of the vehicles ahead are decisive for 
recognition: The system compares the speed driven with the 
speeds of the vehicles in front of it. The dynamic eHorizon then 
distributes the traffic data for the next few kilometers to the 
powertrain control units. If the system detects slow-moving traf-
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fic or congestion, it initiates rolling out, braking or downshifting 
based on predictive algorithms.

Another technology project at Continental is the right-turn 
assistant for trucks. The system is designed to prevent acci-
dents involving pedestrians and cyclists when turning right - a 
type of accident that 
particularly often 
causes serious injuries 
or death to weaker 
road users. Although 
radar-based right-
turn assistants are 
already on the market, 
Continental’s techni-
cians want to achieve 
a higher degree of 
significance and thus 
more reliable opera-
tion. Their recipe: Use 
of object recognition 
by camera, including 
gesture recognition.

The next gen-
eration will initially 
supplement the radar 
image with camera-
based object rec-
ognition. The image 
processing algorithms recognize, for example, special features 
of the traffic infrastructure such as kerbs. This enables the sys-
tem to classify situations even better and provide more targeted 
warnings.

The next but one generation of these assistance systems 

is already in work in Continental’s Computer Vision Lab. AI 
methods are then also used there to further improve accuracy. 
The system uses machine learning, neural networks and imag-
ing techniques to detect approaching cyclists or pedestrians 
much earlier or to anticipate their intentions. Artificial Intel-

ligence also tells the 
right-turn assistant 
in which direction a 
pedestrian or cyclist 
is likely to move. This 
should prevent danger-
ous situations from 
arising in the first place. 
The key point here is 
to make the technol-
ogy so reliable that it 
can detect dangerous 
situations quickly and 
reliably. At the same 
time, it must not be set 
too “sharply”, because 
false positives would 
endanger the accep-
tance of this technol-
ogy. Continental’s 
development strategy 
therefore includes the 
use of gesture rec-

ognition to predict the intentions of a pedestrian or cyclist as 
reliably as possible. This already works for prototypes, but a lot 
of development work is still needed: According to Continental’s 
planning, it will be another five to seven years before the system 
is ready for the market.

Hyundai Mobis to develop deep learning cameras with AI startup StradVision
By Julien Happich

To reinforce its competitiveness in core technologies of 
future vehicles, Hyundai Mobis has invested 8 Billion 
Korean Won (just over 6 million Euros) in Californian 

startup StradVision who developed a novel deep learning-based 
camera image 
detection technol-
ogy.

Hyundai Mobis 
will work with 
StradVision to 
develop advanced 
camera detec-
tion technology 
required to build 
safe self-driving 
systems. StradVi-
sion has devel-
oped a software 
solution that 
uses deep learning to recognize pedestrians and even texts 
on road signs. Established in 2014, the ICT firm is armed with 
experts specializing in software, the majority of its employees 
have Master’s or doctoral degrees. The performance of the 
deep learning-based image detection technology developed by 
StradVision is regarded as top-notch in the field of front detec-

tion camera, accurately identifying not only distant objects but 
also overlapped ones; it can distinguish one object from anoth-
er, for instance, between vehicles and pedestrians or between 
pedestrians and bicycles, and uses that information as data for 

safe driving.
It can also 

read the move-
ment patterns 
of vehicles and 
the posture of 
pedestrians and 
predict a situation 
in advance. The 
startup holds 14 
patents, includ-
ing a method for 
rapidly reading 
texts embedded 
in images, fast 

parallel data processing and detection accuracy enhancement 
technology, 10 of them being registered in the U.S.

With this investment and close collaboration, Hyundai Mobis 
hope to be able to develop its own deep learning-based camera 
as well as other types of AI-enabled sensors by the end of 
2020.
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Outpaced by TSMC, GloFo cuts its cloth
By Peter Clarke 

Globalfoundries’ lack of business success at the leading-
edge of FinFET foundry work means it can no longer 
afford to pursue a twin FinFET and FDSOI development 

strategy and is stopping all 7nm development. Putting it simply 
Globalfoundries has been outpaced by TSMC and as a result 
has had to take a long hard look at itself in the mirror. It has de-
cided to cut its cloth accord-
ing to its means. But will its 
decision to go “differentiated” 
ultimately bring a reward?

Globalfoundries has also 
done what may seem illogical 
and said it intends to invent 
the fab-lite foundry. That is 
the implication of dividing 
Globalfoundries’ business 
between a foundry part and 
an ASIC development busi-
ness that is free to go other 
foundries at 7nm and beyond. 
What we do not yet know is 
how significant a business 
that will be as a proportion of 
the whole. It seems unusual 
and may receive double-takes from potential customers before 
its receives their business.

If we also step back and look at this radical rethink we must 
also question whether it is the beginning of end of Globalfound-
ries? Or the end of the beginning for a company that could yet 
prosper?

Undoubtedly what we are seeing is a familiar process of re-
alignment imposed on a chip manufacturing company because 
of the exponentially increasing cost of R&D at the leading edge 
– and certainly below 10nm – and the exceptional success of 
Taiwan Semiconductor Manufacturing Co. (Hsinchu, Taiwan) at 
meeting that demand in a timely manner.

The only other leading-edge FinFET manufacturers left in the 
game are Intel – arguably also failing to compete with TSMC – 
and Samsung, which is cross-subsidized by its mobile phone, 
television and broader engineering businesses.

Globalfoundries has said it will put its 7nm R&D on hold 
indefinitely and re-assign leading technologists to work on find-
ing differentiating options at 14nm/12nm and on FDSOI. It is 
effectively throwing in the leading-edge towel. It can never res-
urrect that 7nm R&D. And on this occasion, it is not even asking 
if it can license a process from Samsung to stay in the game, 
something that it did with the 14nm FinFET process.

Instead it is looking to go down the differentiated silicon 
route at 14nm/12nm, a place where it may even get a slight 
head start on Samsung and TSMC who are busy serving 
customers with digital chips on those nodes. However, this 
differentiated argument does beg the question, what is the dif-
ference between Globalfoundries’ FDSOI offering, also serving 
the differentiated silicon market, and its newly redirected FinFET 
offering. Do they overlap or dovetail together? Differentiated 
silicon is also a familiar mantra that was espoused by another 
company that chose not to pursue the leading-edge: STMi-
croelectronics as well as speciality foundries such as Tower 
Semiconductor Ltd.

It must be said the writing has been on the wall for Global-
foundries for some time.

Because it is privately owned by Abu Dhabi’s sovereign 
wealth fund Mubadala Investment Company it doesn’t have 
to publish financial accounts. But Globalfoundries has been 
thought to be struggling against rival TSMC at the leading edge 

for many years.
Basically, TSMC executes 

so well at bringing up new 
processes that it owns that 
business with Samsung 
able to grab ºsome prestige 
customers on a strategic 
basis. Globalfoudries report-
edly made a loss of $522 
million in the first half of 2017 
and this may have prompted 
Globalfoundries to push for 
investigations of TSMC by 
the authorities for alleged mo-
nopolistic behaviour. TSMC 
has always denied any wrong 
doing and the wheels of this 
form of justice grind exceed-

ingly slowly with no news – good or bad – on the horizon.
It is obvious that the Mubadala Investment Company has 

decided that its $10 billion experiment to establish Global-
foundries as a leading-edge foundry is over and incoming CEO 
Tom Caulfield – appointed in March 2018 – has had to cut the 
company’s cloth according to its means.

Indeed, the lack of support may have prompted the previ-
ous Globalfoundries CEO, Sanjay Jha, to resign – rather like a 
professional soccer team manager who leaves because his club 
declines to give him the money to buy-in first-class players.

The arguments put forward by Caulfield do make sense. 
These are: that fewer fabless customers are moving to the 
leading-edge; that expensive nodes such as 14nm/12nm are 
expected to last longer and that differentiated silicon is better 
business than simply pursuing the high performance leading 
edge. And the last is definitely true if you struggle to win that 
business.

However, there is a lingering concern that a foundry that is 
on the transition from leading-edge to specialist foundry AND 
design service company is neither one thing nor the other. A 
company that is hunting around for identity and profit is not 
necessarily an attractive vendor. It is definitely the case that 
while Singapore and Dresden foundry complexes are configured 
to manufacture “differentiated silicon,” Globalfoundries wafer 
fab complex in Malta, New York, has been a very expensive 
exercise in pursuing leading-edge manufacturing of ICs. It has 
been supported by the state of New York on the basis of bring-
ing that leading-edge manufacturing back to the United States. 
Globalfoundries decision to turn its back on the leading-edge, 
while almost inevitable, will likely not play well in the political 
corridors in New York and Washington and may even produce 
strong reactions.

However, this is a path that has been trodden before with 
success. There was a time when TSMC and United Microelec-
tronics Corp. (UMC) were always mentioned together as the 
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exemplars of foundry manufacturing. UMC was also outrun by 
TSMC at the leading edge but has successfully transformed 
itself into a second-tier foundry with differentiated offerings and 
operating just behind the leading edge.

Could a re-aligned, slimmed down Globalfoundries, achieve 
similar success? Or does it effectively become a target for 
acquisition allowing Abu Dhabi to find the exit it is wishing for? 
And would such an acquisition also mean the breaking up of 
Globalfoundries into its constituent geographical parts in New 

York, Dresden and Singapore?
The words of Ahmed Yahia Al Idrissi, chairman of the board 

of directors of Globalfoundries, when Caulfield was appointed 
could now be seen in a different light. At that time, March 2018, 
he said: “We will continue to invest to differentiate and grow the 
business and further consolidate the industry through partner-
ships, in a way that allows us to better serve our customers,”

Does the bit about consolidating the industry mean that Glo-
balfoundries is looking to buy – or be bought?

Magna partners with Rohinni for “game-changing lighting”
By Christoph Hammerschmidt

With distinctive, high- performance lighting becoming a 
“must-have” for automakers and other mobility com-
panies, automotive supplier Magna Electronics and 

LED technology pioneer Rohinni LLC (Coeur d’ Alene, ID, USA) 
have formed a joint venture to produce ultra-thin micro LED 
lighting solutions that are brighter, 
lighter and more energy-efficient 
than alternative technologies, 
including OLED.

The Magna-controlled joint 
venture, Magna Rohinni Automo-
tive, combines Magna’s electron-
ics manufacturing expertise with 
exclusive use of Rohinni’s lighting 
technology in mobility industries. 
The joint venture will be based in 
Holly, Michigan.

According to a joint press re-
lease Rohinni’s thin-film micro and 
mini LEDs can be utilized for almost 
any application, which creates new possibilities for design and 
product differentiation. Additionally, the company has devel-
oped technology to place micro LEDs onto a substrate surface 
with the speed and accuracy needed to support high-volume 

production. Freed from cumbersome traditional LED manufac-
turing techniques, the joint venture will be able to bring micro 
and mini LED-based products to market more quickly and cost-
effectively.

Magna has also made a minority equity investment in Rohinni 
based on the promising ap-
plication of their leading micro 
and mini LED technology in a 
range of other industries, ap-
plications and products.

“This joint venture with 
Rohinni brings thin, flex-
ible lighting technology that 
mobility has not seen before,” 
enthuses Magna CTO Swamy 
Kotagiri. “Current automakers, 
new mobility companies, other 
lighting suppliers, and Magna’s 
own product groups all stand 
to benefit from this collabora-

tion.”
While Magna did not elaborate on possible applications, 

market watchers believe that the move could possibly aim at 
providing innovative solutions for automotive interior lighting.
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Flexible wearable customizes drug delivery upon diagnosis
By Julien Happich

Researchers at Binghamton University in New York state 
have created a paper ‘biobattery’ activated by saliva. 
The microbial fuel cells on a paper substrate can be 

used to power point-of-care (POC) diagnostic biosensors. 
“On-demand micro-power generation is required especially for 
point-of-care diagnostic applications in developing countries,” 
said Seokheun “Sean” Choi from the Electrical and Computer 
Engineering Department. “Typically, those applications require 
only several tens of microwatt-level power for several minutes, 
but commercial batteries or other energy harvesting technolo-
gies are too expensive and over-qualified. Also, they pose envi-
ronmental pollution issues.”

Choi, along with research as-
sistant Maedeh Mohammadifar, 
created a high-performance, 
paper-based, bacteria-powered 
battery by building microbial fuel 
cells (MFC) with inactive, freeze-
dried cells that generates power 
within minutes of adding saliva.

“The proposed battery has 
competitive advantages over 
other conventional power solutions because the biological fluid 
for on-demand battery activation is readily available even in 
the most resource-constrained settings, and the freeze-drying 
technology enables long-term storage of cells without degrada-
tion or denaturation,” said Choi,

“Now, our power density is about a few microwatts per 
centimeter square. Although 16 microbial fuel cells connected 
in a series on a single sheet of paper generated desired values 
of electrical current and voltage to power a light-emitting diode 
(LED), further power improvement is required for other elec-
tronic applications demanding hundreds of milliwatts of energy,” 
said Choi.

This follows the development of a biodegradeable paper 
biobattery that can be stacked to provide the necessary power. 

“There’s been a dramatic increase in electronic waste and 
this may be an excellent way to start reducing that,” said Choi. 

“Our hybrid paper battery exhibited a 
much higher power-to-cost ratio than all 
previously reported paper-based microbial 
batteries.”

The biobattery uses a hybrid of paper 
and engineered polymers. The polymers 
- poly (amic) acid and poly (pyromellitic 
dianhydride-p-phenylenediamine) - allow 
the battery to decompose. This was tested 
in water, clearly biodegrading without the 
need for special facilities, conditions or 

introduction of other microorganisms.
The polymer-paper structures are lightweight, low-cost and 

flexible and can be stacked to provide more power. “Power 
enhancement can be potentially achieved by simply folding or 
stacking the hybrid, flexible paper-polymer devices,” he said.

Researchers from the Korea Advanced Institute of Sci-
ence & Technology (KAIST) have devised a flexible and 
wearable drug delivery device enabling controlled drug 

release for customized medicine based on the wearer’s physi-
ological data. 

Theragnosis, the collection of accurate physiological metrics 
to simultaneously diagnose a health condition and then offer 
the most accurate treatment and personalized doses of medi-
cines is an emerging medical technology. Theragnosis devices 
including smart contact lenses and microneedle patches which 
integrate physiological data sensors and drug delivery devices. 

For this microdevice, Professor Daesoo Kim from the Depart-
ment of Biological 
Science and Profes-
sor Keon Jae Lee 
from the Depart-
ment of Materials 
Science and Engi-
neering lead a team 
to fabricate a device 
on a rigid substrate 
and transferred a 
50 µm-thick active 
drug delivery layer 
to the flexible sub-
strate via inorganic 
laser lift off. 

While remaining mechanically flexible, the device retains 
its capability to precisely administer exact dosages at desired 
times. The core technology consists in producing a freestanding 
gold capping layer directly on top of drug-filled microreservoirs. 

The new flexible drug delivery system could be applied to 
smart contact lenses or brain disease treatments as it can be 
implanted and can conform to cramped and corrugated organs. 
If powered wirelessly, it could offer a novel platform for per-
sonalized medicine, the researchers anticipate. Through animal 
experimentation, the 
team demonstrated 
the device could 
improve brain epi-
lepsy treatments by 
precisely and timely 
releasing anti-epilep-
tic medication. 

The study was 
described in a paper 
titled “Flexible Wire-
less Powered Drug 
Delivery System for 
Targeted Adminis-
tration on Cerebral 
Cortex” published in 
the June online issue 
of Nano Energy.

The flexible drug delivery device for 
controlled release attached on a glass 
rod.

Schematic view of the flexible drug 
delivery micro-device, fabricated via 
inorganic laser lift off.

Flexible paper biobatteries are triggered by spit
By Nick Flaherty
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Finepower develops core module 

for wireless charging infrastructure
By Christoph Hammerschmidt

Before electric cars can become a means of transport for everyone, a charg-
ing infrastructure needs to be introduced that can serve the mass market. The 
engineering company Finepower GmbH (Ismaning, Germany) is developing a 

charging system that can charge the batteries in all vehicle types wirelessly, regard-
less of their manufacturer, as it is done inductively. The special circuitry provides a 
high level of efficiency – with no need to painstakingly position the system with mil-
limetric accuracy.

Inductive charging systems are currently a hot topic for developers in the field of 
electromobility. It not only concerns the charging infrastructure for electric cars but 
also the contactless charging of industrial trucks. What makes it challenging is that 
certain parameters which are important for wireless energy transmission (vehicle 
ground clearance, coil geometry, positioning method) differ from one manufacturer 
to the next. Charging systems must therefore be able to connect as wide a range of 
vehicle types as possible, comprising heterogeneous receiver coils and battery sys-
tems, to the charging infrastructure. This kind of technology is very important for the 
future of electromobility. Politicians are also very interested in this technology and are 
supporting its development as part of the UnIndCha (Universal Inductive Charging) 
research project.

The project’s goal 
is no small matter. It 
involves achieving a 
constantly high level of 
efficiency for vehicles 
in very different posi-
tions relative to the in-
ductive charger, while, 
at the same time, not 
exceeding the maxi-
mum permissible EMC 
values. 

To meet these con-
ditions, the variable 
vehicle position must 
be compensated for 

using an electronic circuit. To this end, the capacity of the primary coil circuit needs to 
be made adjustable.

The scenario for using this charging technology envisages also being able to tem-
porarily charge vehicle batteries at rest stops, supermarkets or even at traffic lights 
– situations in which it would be too time-consuming to position the vehicle with mil-
limetric precision in relation to the inductor coil of the charging infrastructure. The aim 
is for the charging process to be started as quickly and simply as possible, even with 
a large number of different vehicle types and with minimal communication between 
the infrastructure and the vehicle.

So far on the project, Finepower has created a prototype for an inductive charging 
system with adaptive compensation. Comparative measurements involving systems 
without such compensation have shown that the Finepower system can achieve 
greater efficiency; where the vehicle and charging station are extremely misaligned, it 
is only the Finepower system that makes the operation possible in the first place. In 
the next stages of the development project, Finepower will continue to improve and 
optimise the adaptive compensation circuitry.

In doing so, Finepower is playing a key role in enabling electric cars to be re-
charged with a wireless, inductive system at many points of the road traffic network 
– public car parks, train stations, airports or supermarkets – potentially in the not-too-
distant future. The concept presented is meanwhile not limited to the field of automo-
bility, but can also be used to great advantage in many industrial sectors, for example 
in the manufacturing industry.
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Down-converting optical pulses to femtosecond electronic signals
By Julien Happich

A team headed by Alexander Holleitner 
and Reinhard Kienberger, Physics 
professors at the Technical University 

of Munich (TUM), has succeeded for the 
first time in generating ultrashort electric 
pulses on a chip using metal antennas only 
a few nanometers in size, then running the 
signals a few millimeters above the surface 
before reading them out. 

Publishing their results in Nature Com-
munications with a paper titled “Towards 
femtosecond on-chip electronics based on 

plasmonic hot electron nano-emitters”, the researchers explain 
how they were able to leverage 1.5µm near infrared 270THz op-
tical pulses from a telecom-compatible Er:fiber laser to “pump” 
and excite nanoscale asymmetric plasmonic antennas, yielding 
a field emission of ballistic hot electrons across the junctions, 
akin to electronic pulses in the THz range.

These pulses then propagated as electronic signals in 
millimetre-scale strip lines arranged on the chip (gold electrodes 
laid on sapphire). In effect, the asymmetric nanoscale metal 

junctions, each consisting of a triangular-
shaped emitter electrode and a plane 
collector electrode separated by a 90nm 
vacuum gap, behave like ultra-fast photo-
switches that operate a plasmonically en-
hanced, multiphoton absorption, observed 
the researchers. This multiphoton absorp-
tion triggers the non-linear photoemission of 
electrons, from the emitter to the collector, 
generating THz current pulses flowing along 

the metal strips.
The authors anticipate that such asymmetric plasmonic 

antennas could be integrated in wafer-scale THz circuits for 
femtosecond on-chip clock and synchronization dynamics up to 
10THz. 

The experiments were funded by the European Research 
Council (ERC) as part of the “NanoREAL” project and the DFG 
Cluster of Excellence “Nanosystems Initiative Munich” (NIM). 

Plasmonic nanolaser can be stretched to different wavelengths
By Julien Happich

Inspired from the chameleons’ 
ability to change their skin 
colour by controlling the 

spacing among nanocrystals, 
which determine locally the 
skin’s structural colour, re-
searchers from the Northwest-
ern University of Illinois have 
elaborated a plasmonic nanolas-
ing system whose wavelength 
can be continuously tuned as 
the system is stretched, moving 
the arrayed nanoparticles apart 
from each other.

The results published in the 
Nano Letters journal under 
the title “Stretchable Nanolas-

ing from Hybrid Quadrupole 
Plasmons” is a continuation 
of previous work when the 
researchers had demonstrated 
nanolasing from coupled arrays 
of metal nanoparticles (NPs) 
surrounded by a gain media. 
Since they had observed that 
lasing wavelengths could be 
tailored by varying the refrac-
tive index of the environment 
and the NPs’ lattice spacing, 
they opted to fabricate arrays 
of cylindrical gold nanopar-
ticles (260nm in diameter and 
600nm apart) on a stretchable 
substrate that would allow a re-

Conceptual illustration of the 
asymmetric plasmonic antennas in 
operation.

SEM image of asymmetric nanojunctions 
with emitter (‘E’) and collector 
(‘C’) electrodes. Inset: numerically 
computed field enhancement g within 
the asymmetric nanojunction for 
Epump = 1.3 eV. 

Scanning electron microscope 
(SEM) image of the comb-shaped Ti/
Au contacts with the asymmetric 
nanojunctions. The emitter electrodes 
(top) feature small triangularly-shaped 
indents whereas the collector side 
(bottom) has smooth linear electrodes. 
Scale bar is 2µm. The close-up inset 
shows the asymmetry between the 
emitter and collector. Scale bar is 
200nm.

When strain is applied on its elastomeric substrate, the gold 
nanoparticles are further spaced apart, affecting the plasmonic 
nanocavity modes. This makes the nanolaser’s wavelength 
reversibly tuneable.

https://twitter.com/eenewseurope
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Nanoscale kirigamis on gold films manipulate light
By Julien Happich

Getting their inspiration from traditional Japanese 
paper-cutting and folding techniques known as kiri-
gami, researchers from the Massachusetts Institute of 

Technology have demonstrated a simple one-step fabrication 
method that could prove really versatile to design complex 3D 
structures at the nanoscale.

Described in the Science Advances journal in a paper titled 
“Nano-kirigami with giant optical chirality”, the technique relies 
solely on the ion beam irradiation of a 80nm-thick free-standing 
gold film.

Instead of relying on stimuli like temperature 
changes, volume variations, or capillary forces 
to exert differential strains in cut-out geometries 
and bow them out of plane, the researchers 
entirely used gallium-based Focused Ion Beam 
(FIB) to not only cut out intricate shapes (at high 
intensity milling), but also to create controlled 
and localized tensile stress through lower inten-
sity irradiation.

Upon ion irradiation, some of the gold atoms 
are sputtered away from the surface and the 
resulting vacancies cause grain coalescence 
which induces tensile stress close to the film 
surface, they explain in the paper. 

Simultaneously, gallium ions are also 
implanted into the film, which induces com-
pressive stress, and it is this stress differential 
across the first 20nm of the gold’s film that 
determines the overall film deformation, the 
researchers report.

They were able to simplify the gold film’s 
behaviour as a bilayer model for predictive 
modelling upon selective irradiation.

Hence, with pre-programmed irradiation, the 
researchers were able to cut-out and 3D shape 
various kirigami patterns at the nanoscale. They 
expect this novel manufacturing technique to 
find applications in the design of functional 
structures for plasmonics, nanophotonics, 
optomechanics but also MEMS/NEMS, to name 
a few.

One example cited and demonstrated in the 
paper is the out-of-plane twisting through nano-

kirigami, to yield unique electromagnetic properties such as 3D 
optical chirality. They leveraged giant optical chirality effects 
by designing arrays of 3D microscale pinwheel-like structures 
with a lattice periodicity of 1.45µm, observing distinct circular 
dichroism (causing different absorption losses for right-hand or 
left-hand circularly polarized light-waves.

Optical measurements showed that the circular dichroism 
spectra of LH and RH 3D pinwheel structures exhibited nearly 
opposite signs with similar amplitudes.

Showing macro-kirigami and nano-kirigami side by side. (A) Camera images of 
the paper kirigami process of an expandable dome. (B) SEM images of an 80-nm-
thick gold film, a 2D concentric arc pattern and a 3D microdome. The high-dose 
FIB milling corresponds to the “cutting” process, and the global low-dose FIB 
irradiation of the sample area (enclosed by the dashed ellipse) corresponds to 
the “buckling” process in nano-kirigami. (C to F) A 12-blade propeller and (G 
to J) a four-arm pinwheel formed in a macroscopic paper and a gold nanofilm, 
respectively. Scale bars in SEM images is 1um. Credit: Liu et al. 

configurable, mechanical control over the lattice’s spacing (and 
the plasmonic nanocavity modes). In order to maintain homo-
geneity and the same dye concentration of the lasing medium 
around the nanoparticles, the researchers used a liquid dye 
which would flow freely within the array as the polymer (PDMS) 
substrate was stretched.

Pumped optically, the large metal NPs produced hybrid 
quadrupole lattice plasmons (HQLs) with sharp resonances 
under different strains. In their paper, the authors report that 
stretching the device along the polarization direction results in 
out-of-plane standing waves at the band edge that are tolerant 
to lateral changes in lattice spacing, yielding reversibly tuneable 
nanolasing. 

Experimentally, they demonstrated that wavelength tuning 
was ultrasensitive to strain, with a wavelength shift of 31nm 

for a 0.03 strain variation. In effect and in accordance to their 
theoretical models, changing the inter-particle distances directly 
modulated the cavity resonance, reversibly as the substrate was 
stretched and released.

The researchers note that by construction, their stretchable 
laser can easily accommodate different gain materials such as 
dye molecules, quantum dots, and 2D materials, which should 
make it possible to tune the lasing wavelength from UV to near-
infrared. 

They conclude that such stretchable nanolaser architec-
tures could find their way in flexible photonic devices for in situ 
biomedical imaging, as well as being used for the mechanical 
modulation of strong light-matter interactions in fluorescence, 
photocatalysis, and quantum optics. 

https://www.facebook.com/EENews-Europe-264480083592516/
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New phased array radar architectures 
By Peter Delos

A large proliferation of digital beamforming phased array 
technology has emerged in recent years. The technology 
has been spawned by both military and commercial ap-

plications, along with the rapid advancements in RF integration 
at the component level. 

Although there is a lot of discussion of 
massive MIMO and automotive radar, it 
should not be forgotten that most of the 
recent radar development and beam-
forming R&D has been in the defense 
industry, and it is now being adapted for 
commercial applications. While phased 
array and beamforming moved from 
R&D efforts to reality in the 2000s, a new 
wave of defense focused arrays are now 
expected, enabled by industrial technol-
ogy offering solutions that were previously 
cost prohibitive. A generic beamforming 
phased array signal flow is shown in figure 
2. The number of elements is chosen at 
the system architect level, based on aperture size, power, and 
antenna pattern requirements. Front-end modules are behind 
each antenna element.

An analog beamforming layer is behind the front-end 
modules. In classical phased arrays, the analog beamforming 
subsystem combines all the elements to centralized receiver 
channels. An every element digital beamforming phased array 
has waveform generators and receivers behind every front-
end module, and the analog beamforming layer is eliminated. 
In many systems today, some level of analog beamforming is 
common. The waveform generator and receiver channels serve 
to convert digital data to the operating band RF frequencies. 

Digital beamforming is accomplished by first equalizing the 
channels, then applying phase shifts and amplitude weights to 
the ADC data, followed by a summation of the ADC data across 
the array. 

Many beams can be formed simultaneously, limited only by 
digital processing capability. Analog Devices has solutions for 
every section of a beamforming system illustrated, and for both 
analog and digital beamforming architectures.

Analog vs. digital beamforming challenges 
The objective of a digital beamforming phased array is the 
simultaneous generation of many antenna patterns for a single 
set of receiver data. Figure 3 shows the antenna patterns at an 
element, the combined elements in a subarray, and the beam-
formed data at the antenna level. The primary obstacle of the 

subarrayed approach is that beamformed 
data must be within the pattern of the 
subarray. With a single subarray, simul-
taneous patterns cannot be generated at 
widely different angles. 

It would be desirable to eliminate the 
analog beamformer and produce an every 
element digital beamforming system 
and with today’s technology, this is now 
possible at L- and S-band. At higher 
frequencies, size and power constraints 
often necessitate some level of analog 
beamforming. However, the quest remains 
to approach near elemental digital beam-
forming, which places significant de-
mands on the waveform generators and 

receivers. While the beamforming challenges place demands 
on the waveform generators and receivers to reduce size and 
power, there is a simultaneous demand to increase bandwidth 
for most system applications. These objectives work against 
each other, as increased bandwidth typically requires additional 
current and additional circuit complexity. Digital beamforming 
relies on the coherent addition of the distributed waveform gen-
erator and receiver channels. This places additional challenges 
on both synchronization of the many channels and system al-
locations of noise contributions.

RF signal chains 
Table 1 shows some of the most common receiver architectures 
in use today. The superheterodyne, direct sampling, and direct 
conversion architectures form the basis of most RF systems. 
Although only the receiver is shown, the topologies also apply 
to the waveform generator signal chains.

The superheterodyne approach, which has been around for 
a hundred years now, is well proven and provides exceptional 
performance. Unfortunately, it is also the most complicated. It 
typically requires the most power and the largest physical foot-
print relative to the available bandwidth, and frequency planning 
can be quite challenging at large fractional bandwidths. 

Peter Delos is a technical lead at Analog Devices, in the 
Aerospace and Defense Group – www.analog.com

Fig. 1: Phased array system examples.

Fig. 2: Generic beamforming phased array signal flow.

Fig. 3: Digital beamforming antenna pattern.

https://twitter.com/eenewseurope
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The direct 
sampling ap-
proach has 
long been 
sought after, 
the obstacles 
being operating 
the convert-
ers at speeds 
commensurate 
with direct RF 
sampling and 
achieving large 
input band-
width. 

Today, 
converters are 
available for 
direct sam-
pling in higher 
Nyquist bands 
at both L- and 
S-band. In ad-
dition, advances are continuing with C-band sampling soon to 
be practical, and X-band sampling to follow. Direct conversion 
architectures provide the most efficient use of the data convert-
er bandwidth. The data converters operate in the first Nyquist, 
where performance is optimum and low-pass filtering is easier. 
The two data converters work together sampling I/Q signals, 
thus increasing the user bandwidth without the challenges of 

interleaving. The dominant challenge that has plagued the direct 
conversion architecture for years has been to maintain I/Q bal-
ance for acceptable levels of image rejection, LO leakage, and 
dc offsets. 

In recent years, the advanced integration of the entire direct 
conversion signal chain, combined with digital calibrations, has 
overcome these challenges, and the direct conversion architec-
ture is well positioned to be a very practical approach in many 
systems. Here at Analog Devices, we are continually advanc-
ing the technology for all the signal chain options described. 
The future will bring increased bandwidth and lower power, 
while maintaining high levels of performance, and integrating 
complete signal chains in system on chips (SoC), or system in 
packages (SiP) solutions. 

Fig. 4: Embedded digital features offload FPGA processing.

Table 1: Receiver architecture options.
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Data converter digital assistance 
Data converter analog performance will continue to improve and 
these improvements at the analog level will include increased 
sampling rates for wider bandwidth, increased channel count, 
and maintaining the key performance metrics of noise, density, 
and linearity. These benefits will drive all of the RF signal chain 
solutions described, aiding new phased array solutions. An area 
of increased importance at the system level is the recent addi-
tion of many digital functions (as shown in figure 4) that can be 
used to offload FPGA processing and help the overall system. 

Recently released data converters include digital downcon-
version and filtering, which potentially reduce the data rate 
to the FPGA, reducing system power and FPGA processing 
requirements. Emerging Analog Devices data converters will 
continue to add functionality, such as equalization and features 
at the front end of the digital beamforming processing. 

Analog beamforming 
At high frequencies or for low power systems, an every element 
system is challenged by size and power requirements. The 
use of analog beamforming reduces the number of waveform 
generator and receiver channels required to be digitized. Analog 
beamforming of phased array antennae is accomplished by 
adjusting the phase of the signal in individual elements to steer 
the direction of the radiation pattern or beam. Figure 5a shows 
a generic analog beamforming example. Phase shifters are 
provided on both transmit/receive for beam steering, and many 
elements are combined to a single output. Figure 5b shows a 
functionally equivalent example where the phase shifter and at-
tenuator are common to both the transmitter and receiver path 
enabled by microwave switches. The later topology reduces 
the number of phase shifters and attenuators required, but may 
require more frequent command 
updates to the devices.

To overcome the constraints of 
a single subarray, multiple sub-
arrays can be produced with a 
topology, such as shown in figure 
6. In this topology the low noise 
amplifier (LNA) outputs are split to 
many analog beamformers where 
N number of elements can pro-
duce M number of analog subarray 
beams. 

Each analog beamformer is pro-
grammed for a different antenna 
pattern. By repeating the figure 6 
topology across an array, digitally 
beamformed patterns can be cre-
ated at widely disparate angles. 

This topology is one type of hybrid architecture that can provide 
the benefits of every element digital system, but with a reduced 
waveform generator and receiver count. The trade-off in this 
case is the analog beamformer complexity. Traditional analog 
beamformers would have required a single function GaAs phase 
shifter and single function GaAs attenuator for each antenna 
element. More advanced approaches integrate the phase shifter 
and attenuator into a single GaAs front-end IC, that includes the 
power amplifier (PA), LNA, and switch. Analog Devices’ inte-
grated analog beamformer chips achieve significant integration 
in SiGe BiCMOS technology, that incorporate four channels into 
a single IC with a reduced footprint, and less power dissipation.

Front-end modules 
The front-end modules, sometimes called transmit/receive 
(T/R) modules, provide the interface to the antenna element. 
The front-end module is critical in terms of transmit power and 
efficiency, as well as receiver noise. The high power amplifiers 
(HPA) set the output power. The LNA establishes the system 
noise performance. Many systems require provisions for calibra-
tion or additional filters, and an example front-end module block 
diagram is shown in figure 7.

Digital beamforming phased arrays 
are now common, and rapid prolifera-
tion is expected with a huge range of 
frequencies and architectures being 
developed from L-band through to W-
band. Analog Devices is enabling new 
system developments with SiGe beam-
formers, microwave frequency conver-
sion, front-end modules, and high speed 
converters. Our beamforming solutions 
combined with our power amplifiers, low 
noise amplifiers, and switch technology 
enable Analog Devices to be the only 
antenna-to-bits supplier in the mar-
ket, offering optimized solutions to our 
customers’ complex system problems at 
both the semiconductor and integrated 
subsystem level.

Fig. 6: A multi-subarrayed analog beamforming 
architecture.

Fig. 7: Example front-end module block diagram.

Fig. 5: Analog beamforming.

https://twitter.com/eenewseurope
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Bluetooth mesh: A new backbone option 
for smart buildings
By Russ Sharer

The evolution of intelligent LED drivers is doing more than 
just enabling control over lighting systems in commercial 
buildings. Using embedded intelligence in LED drivers 

has opened up a new strategy for building management. LED 
luminaires equipped with sensors can form a building manage-
ment infrastructure capable of managing systems for an entire 
building. The challenge is communications – what’s the most ef-
fective way to link digital lighting fixtures into a single connected 
infrastructure? 

Many vendors are beginning to standardise on Bluetooth 
mesh as an open and robust wireless approach that can scale 
to handle control, monitoring and management in any building.

Intelligent LED drivers have become the enabling technology 
that forms the backbone for smart buildings. Drivers include mi-
crocontrollers so they already have the embedded intelligence 
to customise lighting. For example, they can be programmed to 
match installed fixtures from different manufacturers by chang-
ing light intensity and hue, or can be programmed for specialty 
applications such as indicator lights.

LED luminaires are ideal for building management since they 
are the most prevalent electrical devices in any structure. Lights 
are everywhere in a facility, and when equipped with sensors 
can monitor building conditions as well as luminaire perfor-
mance. Sensors can be configured to detect fire, smoke, CO2, 
specific sounds, and other hazards, including a programmed 
response to trigger a fire alarm or alert security services.

However, to be effective, luminaires have to be connected 
into a single infrastructure with two-way communications, all 
manageable from one dashboard or console. This is where 
Bluetooth mesh plays a role.

Wireless lighting controls save energy
Buildings already are being retrofitted with LED luminaires to 
save energy – switching to LEDs can deliver an immediate light-
ing energy savings of up to 75 percent. LED drivers also can 
be programmed to manage heat and power output for further 
savings, but it’s impractical to program lights one at a time. You 
need some form of network infrastructure to centralize lighting 
control and optimise energy savings.

If wired infrastructure is desired, DALI has been a standard 
for many years. Lately, Power over Ethernet (PoE) is gaining 
acceptance to both power and connect LED luminaires. LED 
lighting can be connected using Category 5 or 6 cable, and PoE 
lets you eliminate the LED drivers needed to convert DC to AC. 
While networking luminaires with Ethernet simplifies creation 
of a building management infrastructure, PoE is really only ap-
plicable for new installations; few would want to rewire an entire 
building with Ethernet cable as part of an LED retrofit project.

If wired networking solutions are impractical, wireless con-
nectivity is more than viable. LED lighting manufacturers have 
started to successfully implement Bluetooth mesh to create an 
interconnected lighting system. SIG-qualified Bluetooth mesh is 

an open standard so vendor interoperability is assured, it’s scal-
able, and mesh topology is robust with built-in failover.

Bluetooth mesh for wireless controls 
Bluetooth and Bluetooth Low Energy (BLE) each communi-
cate by sending short wireless bursts of data. Bluetooth mesh 
expands this communications infrastructure to hundreds or 
thousands of devices or nodes that share connections with 
other devices in the same vicinity. 

Bluetooth was originally developed for point-to-point con-
nectivity, but Bluetooth mesh uses a flood network strategy that 
provides many-to-many connections, communicating with all 
the nodes within range all at once. Though there are limits to the 
number of nodes data will transverse, every incoming packet is 
broadcast across every outgoing connection. The result is a lat-
tice or mesh capable of sharing data at rates up to 1 Mb/s. And 
since it is a mesh framework there is no single point of failure; 
if one node fails the data is automatically rerouted over another 
path. It also makes it easy to add and remove nodes without 
disrupting connectivity (see figure 1).

For smart lighting and building controls, Bluetooth mesh 
has the added advantage of two-way communications, so 
devices can be commissioned and tuned as well as monitored. 
Bluetooth sensors are installed in strategically placed smart 
LED fixtures, they join the network and report data back to the 
centralised system or dashboard.

Using smart LED drivers as Bluetooth mesh nodes you can 
create a building-wide infrastructure to monitor and control a 
facility by area or by circuit by mixing a few smart LED drivers 
and dumb drivers.

The anatomy of Bluetooth mesh
Security cameras, environmental sensors, and luminaires that 
require more power can be wired into the central power system 
and readily incorporated into the Bluetooth mesh infrastructure. 

Russ Sharer is Vice President of Global Marketing and Business 
Development for Fulham - www.fulham.com

Fig 1-Bluetooth Mesh Topology_v2
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And since BLE is low power, some types of nodes can also run 
off of batteries, which can be useful for hard-to-wire lighting 
installations or applications. 

Bluetooth mesh nodes can be programmed for various com-
plex tasks. There are four common node features:

1.  Low-power feature – Power-constrained nodes, such as 
those running on batteries can be configured to conserve 
power by reducing radio broadcast time.

2.  Friend feature – If nodes don’t have power constraints they 
can be designated friend nodes that store incoming mes-
sages, security updates, and other data to be shared with 
low-power nodes.

3.  Relay feature – Relay nodes are extremely useful for scaling 
Bluetooth mesh networks, rebroadcasting messages so they 
can be shared from node to node.

4.  Proxy feature – Proxy nodes transmit and receive packets 
between Bluetooth Generic Attribute (GATT) and Bluetooth 
mesh nodes.

Each node has one primary element plus additional ele-
ments, each with specific entities that define its function (See 
figure 2). A LED light, for example, can have one element and 
multiple functions, on/off, brightness, colour temperatures, etc.

Bluetooth mesh also communicates via a client/server archi-
tecture with three different communications models:

*  The Server Model is composed of one or more states with 
one or more elements to define their behaviours. For example, 
there could be an on/off switch state, a sensor state for tem-
perature or ambient light, or a power level state from 1 to 10.

*  The Client Model defines the set of messages used by the cli-
ent, such as sending a message reflecting on or off or showing 
power level 1 through 10.

*  The Control Model has multiple functions and applies control 
logic. For example, to cool a device, a sensor records the op-
erating temperature and the client to the temperature sensor 
accepts a specific value. If the temperature is above a pre-set 
threshold, it activates a server request to turn on the cooling 
system. The control logic defines the rules of operation.

For data communications, Bluetooth mesh can handle data 
packets up to 384 bytes, but for machine-to-machine (or lumi-
naire-to-luminaire) communications most messages will fit in an 
11-byte frame. The packet starts with one byte of opcode for 
special messages, then includes 2 bytes for standard messages 
or 3 bytes for vendor-programmed messages. Each Bluetooth 
packet also includes a source and destination address, as well 
as sequence numbers to prevent replay attacks.

Bluetooth mesh also uses control messages and access 
messages. Control messages manage the operation of the 

network, such as sending heartbeat or friend requests. Access 
messages are used to allow clients to retrieve state values from 
the server. The opcode in the packet identifies the operation 
of the message, such as identifying the state (e.g. on or off), or 
setting the state parameters (e.g. target value such as on/off, 
transaction identifier, transaction time, delay, etc.).

Security is strongly addressed in Bluetooth mesh. Every 
message is encrypted using NetKeys and authenticated with 
AppKeys. NetKeys function at the network layer (assuming 
there are no subnets and all communications uses the same 
NetKey). AppKeys function at the application layer and are 
therefore associated with different applications. For example, 
AppKeys could be used for building security, HVAC, or lighting. 
Relay nodes, such as wall switches or LED lights, would have 
NetKey access but would not have AppKey access for restrict-
ed areas so they could not decrypt the application data.

Applying Bluetooth mesh models and states
As you can see, Bluetooth mesh has a well-defined, secure 
two-way communications structure that makes it ideal for 
building and lighting control. Once LED luminaire sensors are in 
place, Bluetooth mesh can be used to monitor and instruct sen-
sors for a wide range of building operations, such as lighting, 
HVAC, security systems – any machine-controlled application.

Every Bluetooth mesh node has its basic functionality 
defined and implemented by models that operate as a subset 
of the primary element described above. Every element has to 
have one or more instruction models that define the functional-
ity of the specific node while stating the condition of specific 
elements. This is where true monitoring and management takes 
place. (See figure 3)

With our LED light example, the model function could be on/
off and brightness with associated states of on or off and 0-10 
(similar to dim levels with 0-10v dimming). Bluetooth mesh also 
supports composite states of two or more values. For example, 
LED hue may change independent of brightness, which enables 
more complex sets of instructions. Every model has a unique 
address consisting of 16 bits (as defined by the Bluetooth SIG), 
or 32 bits (which include 16 bits for a vendor identifier), there-
fore each model has a unique address.

With a wireless network of smart LED drivers in place, you 
have the physical infrastructure capable of managing an entire 
building. And Bluetooth mesh has the versatility to monitor 
virtually any device and issuer controls to address most building 
conditions. The combination of an LED driver ecosystem with 
Bluetooth mesh-enabled building controls promises to become 
the endoskeleton of building monitoring and management sys-
tems, empowering smart buildings for years to come.

Fig 3-Models function as a subset of nodes_v2

Fig 2-Structure of Bluetooth mesh node_v2
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Startup offers mm-wave IC design services
By Peter Clarke

Tusk IC NV (Antwerp, Belgium) was founded in January 
2018 as a spin-off from the KU Leuven to provide IC de-
sign services in the millimeter-wave spectrum. All four of 

the company’s co-founders obtained MSc 
and PhD degrees at KU Leuven specializing 
in the design of millimeter-wave silicon ICs.

While the use of silicon for automotive 
sub-100GHz radar applications is becoming 
a mainstream topic with the discussion of 
autonomous vehicles Tusk IC’s focus also 
extends beyond 100GHz to contactless 
sensing and imaging. It is notable that the 
PhD thesis of founding CEO Wouter Stey-
aert was entitled: THz electronics design in 
nanometer CMOS.

The company offers mm-wave IC design services in CMOS 
and silicon-germanium and has been backed by the Gemma 
Frisius Fund (GFF), a seed capital fund that was set up in 1997 
as a joint venture between KU Leuven, the KBC group and the 
BNP Paribas group.

The company is focused on IP development in silicon for 
circuits operating from 3GHz to beyond 300GHz with target 
markets in the following areas: radars for self-driving cars, 5G 

telecom and wireless video connections and virtual reality head-
sets and industrial quality control.

“There is a lot of interest in the development of mm-wave 
chips for 5G and autonomous vehicles, 
but few engineers have concrete experi-
ence with it. Our complementary team has 
pioneered these frequencies during the 
research at KU Leuven,” said Steyaert, in a 
statement. “With Tusk IC we can offer this 
knowledge and experience to both estab-
lished multinationals and emerging compa-
nies in the mm-wave market,” he added.

Professor Patrick Reynaert (ESAT-MICAS, 
Department of Electrical Engineering) said: 

“About 10 years ago, my team at KU Leuven started research-
ing mm-wave silicon chips. We have developed the build-
ing blocks for 28GHz to 600GHz, used for 5G and radar. My 
research group has set up a reliable methodology, which offers 
an answer to the many challenges that come with these high 
frequencies. This has led to mm-wave circuits whose measured 
results are closely related to the simulations. In my view, the 
time is now ripe to make this expertise available for the semi-
conductor industry.”
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Low-power wireless in-body “GPS” keeps track of implants
By Rich Pell

Researchers at MIT (Cambridge, MA) have developed an 
“in-body GPS” system that can pinpoint the location 
of ingestible implants inside the body using low-power 

wireless signals.
Called ReMix, the system promises a way to allow medical 

practitioners to “see” inside the human body in a less expen-
sive, invasive, and time-consuming manner than traditional 
methods. According to the researchers, their method opens 
future possibilities where doctors could implant sensors to track 
tumors or dispense drugs.

In animal tests, the researchers showed that they can track 
the implants with centimeter-level accuracy. In the test, the 
researchers implanted a small marker in animal tissues and then 
used a wireless device that reflects radio signals off the “pa-
tient” to track its movement.

They used a low-power Wi-Fi wireless technology similar to 
radar and sonar imaging that they had previously demonstrated 
to detect heart rate, breathing, and movement. A special algo-
rithm uses the reflected signal to pinpoint the exact location of 
the marker.

The implanted marker itself does not need to transmit any 
wireless signal - it simply reflects the signal transmitted by the 
wireless device outside the body. Therefore, it doesn’t need a 
battery or other external source of energy. A key challenge in 
this approach is making sense of the many competing reflec-

tions that bounce off a body - the signals that reflect off a per-
son’s skin are 100 million times more powerful than the signals 
of the metal marker itself, say the researchers. To overcome 
this, the researchers designed an approach that essentially 
separates the interfering skin signals from those of the marker.

They did this using a semiconductor device called a diode, 
or RF mixer circuit that mixes signals together allowing the re-
searchers to then filter out the skin-related signals. For example, 
if the skin reflects at frequencies F1 and F2, the diode creates 
new combinations of those frequencies, such as F1-F2 and 
F1+F2. When all of the signals reflect back to the system, the 
system only picks up the combined frequencies. The original 
frequencies that came from the patient’s skin are filtered out.

One potential application for ReMix, say the researchers, is 
in proton therapy - a cancer treatment that involves bombard-
ing tumors with beams of magnet-controlled protons. Proton 
therapy allows doctors to prescribe higher doses of radiation, 
but requires a very high degree of precision, which means that 
it’s usually limited to only certain cancers.

It requires that a tumor stay exactly in place during the radia-
tion process - if a tumor moves, which is not uncommon, then 
healthy areas could be exposed to the radiation. However, using 
a small marker like that used in ReMix, doctors could potentially 
better determine the location of a tumor in real time and either 
pause the treatment or steer the beam into the right position.

Using Wi-Fi to detect suspicious objects in baggage
By Rich Pell

Researchers at Rutgers University–New Brunswick have 
found that ordinary Wi-Fi can be used to easily detect weapons, 
bombs, and explosive chemicals in bags at public venues.

Their study – “Towards In-baggage 
Suspicious Object Detection Using 
Commodity WiFi” – demonstrates a 
low-cost Wi-Fi-based technology for 
security screening at public venues like 
stadiums, theme parks and schools. 
The suspicious object detection sys-
tem, say the researchers, is easy to set 
up, reduces security screening costs, 
and avoids invading privacy such as oc-
curs when screeners open and inspect 
bags, backpacks, and luggage.

“This could have a great impact in protecting the public from 
dangerous objects,” says Yingying (Jennifer) Chen, co-author 
of the study and a professor in the Department of Electrical and 
Computer Engineering in Rutgers–New Brunswick’s School of 
Engineering. “There’s a growing need for that now.”

Ubiquitous Wi-Fi wireless signals in most public places, say 
the researchers, can penetrate bags to get the dimensions of 
dangerous metal objects and identify them, including weapons, 
aluminium cans, laptops and batteries for bombs. Wi-Fi can 
also be used to estimate the volume of liquids such as water, 
acid, alcohol and other chemicals for explosives, according 
to the study. The low-cost object detection system system 
requires a Wi-Fi device with two to three antennas and can be 

integrated into existing Wi-Fi networks. The system analyzes 
what happens when wireless signals penetrate and bounce off 
objects and materials.

The system uses the fine-grained 
channel state information (CSI) from 
off-the-shelf Wi-Fi. This information 
describes how a signal propagates 
from the transmitter to the receiver and 
represents the combined effect of such 
effects as scattering, fading, and power 
decay with distance.

The system first detects the ex-
istence of suspicious objects and 
identifies the dangerous material type 
based on the reconstructed CSI com-

plex value (including both amplitude and phase information). 
It then determines the risk level of the object by examining the 
object’s dimension - that is, a liquid volume or metal object’s 
shape - based on the reconstructed CSI complex of the signals 
reflected by the object.

Experiments with 15 types of objects and six types of bags 
demonstrated detection accuracy rates of 99% for dangerous 
objects, 98% for metal and 95% for liquid, say the research-
ers. For typical backpacks, the accuracy rate exceeds 95% and 
drops to about 90% when objects inside bags are wrapped.

Looking ahead, say the researchers, next steps include trying 
to boost accuracy in identifying objects by imaging their shapes 
and estimating liquid volumes.

https://twitter.com/eenewseurope
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Multi-protocol wireless MCU solution  
for IoT audio, data and control
Redpine Signals has introduced a dual-mode Bluetooth micro-
controller - the RS13100 - based on the Cortex-M4F application 

processor, for appli-
cations in IoT audio, 
data and control. The 
RS13100’s processor 
is capable of running 
up to 180MHz and 
includes a DSP co-
processor suitable for 
accelerating compute-

intensive applications such as audio and artificial intelligence. 
Computational efficiency can be 19 microamps/MHz. Bluetooth 
Low Energy 5 and 802.15.4 integrated in the RS13100 have the 
capability to provide up to 20dBm output power and -104dBm 
receiver sensitivity with an internal power amplifier. The dual-
mode Bluetooth 5 capability enables designers to provide 
simultaneous audio and high data throughput capabilities along 
with connectivity to multiple BLE and 802.15.4 devices. The 
integrated 802.15.4 provides ZigBee or Thread protocol support 
for connectivity to other home automation and sensor nodes. 
A separate security processor includes suite-B cryptographic 
hardware accelerators, secure boot, secure firmware upgrade, 
secure XIP and secure peripherals. The RS13100 features a pat-
ent-pending ‘big-little’ architecture at every level including MCU, 
Bluetooth 5 and 802.15.4 which provides optimized transitions 
between high-performance and low-power operating modes. 
Redpine Signals offers the RS13100 in both package and mod-
ule form-factors, including module measuring 4.63x7.90mm with 
integrated dual-mode BT 5, 802.15.4 and high-end Cortex-M4F. 
Redpine Signals
www.redpinesignals.com

Digital attenuator line covers DC to 40 GHz
Custom MMIC has launched a new product line of GaAs digital 
step attenuators (DSA) that is intended to ease the design 
of high dynamic range receivers and instrumentation. Such 

applications often must 
accomplish gain control of 
50 dB or more. Fine step 
DSAs such as 0.5 dB Least 
Significant Bit (LSB) are often 
used for these applications. 
However, when a large at-
tenuation change is needed, 
it is more efficient to use a 

lower bit count coarse step (e.g., 2, 4 or even 8 dB LSB) DSA 
MMIC as these parts offer lower insertion loss and fewer control 
lines for easier design implementation. Eight new products are 
now available covering up to 40 GHz, with 0.5, 2 and 4 dB step 
size options. Die and QFN packaged versions are available. The 
CMD281, CMD282, CMD281C3 and CMD282C3 represent initial 
offerings for coarse control 2 bit DSAs with 2 and 4 dB step 
control. The CMD279, CMD280, CMD279C3 and CMD280C3 
are the more traditional 0.5 dB step control devices with 15.5 dB 
range (5 bit). All devices are single control line per bit.
Custom MMIC
www.custommmic.com
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How silicon carbide helps get the best 
from a solar PV system
By Jonathan Dodge

When working with the 
design of solar invert-
ers, meeting a certain 

efficiency specification was 
mandatory to be competitive in 
the market.  This is a challenge, 
especially with 1200 V IGBTs, 
and required attention to every 
detail, from bus bar thickness 
to inductor core material. 

With all the emphasis on 
inverter efficiency, why is the 
physical limit to solar panel 
conversion efficiency (solar 
insolation to electrical power) 
around 30% with current 
technology?  At the moment, 
the maximum reached in a lab is about 26.5% and production 
panel efficiency typically ranges from 17 to 21%, with potential 
improvements centred around careful mechanical design to 
minimize ‘cell shading’ and to collect every possible photon 
available.  Why not make the inverter cheaper, although some-
what less efficient? 

Power loss creates heat that must be dealt with. Consider 
a 1 % improvement in efficiency of a 500 kVA inverter sys-
tem. This is tantamount to turning off five 1 kW space heaters 
inside the already heat-soaked cabinet and power electron-
ics is all about heat. The problem is it is low-quality heat, not 
easily recaptured for cogeneration of energy.  Reducing heat 
reduces heat sink cost while simultaneously improving reliability. 
Increasing efficiency however adds cost regarding the number 
and type of power semiconductors, and there is definitely a 
point of diminishing returns.

The reality is that some of the efficiency gains from SiC 
devices are “spent” on increasing the switching frequency, 
which reduces the size and cost of magnetics and capacitors, 
thus offsetting the higher cost of SiC with system-level cost 
savings. The good news is that the switching frequency can be 
increased substantially over that of IGBTs, certainly above the 

audible range, with only a tiny increase in 
total power loss.

A typical inverter topology
A common topology for a solar inverter 
feeding into a three-phase 400 VAC 
mains system (typical European installa-
tion) uses IGBTs in a ‘Transistor Neutral 
Point Clamped’ (TNPC) arrangement (see 
figure 1). This runs off a DC link of 600 to 
800 VDC, boosted as needed from the 
solar panel voltage, and achieves better 
than 98% peak efficiency when switch-
ing in the audible range (15 kHz or less). 

Including the booster, there are 13 
switch positions with IGBTs, six rated at 
600V and seven at 1200V.  Each IGBT 

needs a parallel fast diode (arguably except the booster).  With 
low frequency operation the inductors are large and heavy to 
avoid magnetic saturation.  Increasing the operating frequency 
would reduce their size approximately in proportion but the 
IGBT switching losses would quickly become unbearable.

To reduce complexity, the IGBTs Q1-6 could be omitted but 
the volt-seconds in the output inductors L2, 3, 4 would double, 
substantially increasing their physical size again.

Impact of SiC on topology selection
Silicon Carbide (SiC) switches are an obvious choice to replace 
the IGBTs in new designs. They have lower switching and static 
losses and certainly work well at much higher frequencies, 
reducing passive components size. A simple solution would 
be SiC cascode devices in a two-level inverter (see figure 2).  
These hybrids of SiC JFETs and traditional Si MOSFETs have 
flexible gate drive and a fast intrinsic diode with low forward 
drop. Switching frequency can be pushed up to 50 kHz or more 
such that the volt-seconds in the magnetics are low and the 
clamp transistor can be omitted, leaving the circuit as a stan-
dard full bridge.  

The switching loss in the full bridge doubles, but clamp tran-
sistor losses are eliminated, creating a 
dependency between total power losses 
and switching frequency. The crossover 
in switching frequency of TNPC versus 
two-level topologies is relatively high 
however for SiC devices, near 100kHz, 
with the TNPC topology’s efficiency 
being much less sensitive to switching 
frequency.  Compared with the IGBT 
solution, this is six less switches and 13 
diodes. Magnetics can be specified to 
give an optimum power and cost saving 
across resistive and core losses, traded 
against size.

The problem regarding transformer-less inverter solar 
systems with ungrounded panels (which are very common) is 
that the two-level topology sends high frequency, high voltage 

Jonathan Dodge is Senior Applications Engineer at UnitedSiC - 
www.unitedsic.com

Fig. 1: Typical solar inverter arrangement.
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common-mode noise along the DC link and 
consequently all over the solar panel array. 
Solutions to this problem include adding 
a fourth inverter leg, which adds hardware 
without improving efficiency, adding a line-
frequency isolation transformer, which adds 
unacceptable weight and cost, using an 
isolated boost converter, or going back with 
a three-level inverter.  

The lowest cost solution comes back to 
the common topology of figure 1, with the 
IGBTs and anti-parallel diodes replaced by 
cascodes, with the TNPC inverter commu-
tated in a way that cancels the common-
mode voltage swings.

Trade-off
The three-level inverter topology cuts switching loss in half (be-
cause half the voltage is switched), which benefits SiC devices 
less than lossy IGBTs, but is still a benefit. The main advantage 
with SiC devices is the ability to squash common-mode noise. 
The lower losses from SiC purchase greatly reduced size and 

weight, with equal or reduced system-level cost. This “expen-
diture” is very slight because at IGBT switching frequencies, 
the switching loss of SiC devices is a very small portion of total 
semiconductor losses. The switching frequency can often be 
doubled without significantly affecting overall efficiency. The 
impact on passive components and heat sinking is substantial 
however, greatly shrinking overall size, weight, and installation 
cost. 

Boost for perovskite solar cell efficiency
By Nick Flaherty

A team of German researchers have identified the losses in 
perovskite solar cells, boosting the efficiency to over 20 
percent for a basic cell.

Organometallic perovskite absorber layers are regarded as 
a particularly exciting new material class for solar cells, and 
Prof Dieter Neher at the University of Potsdam and Dr. Thomas 
Unold at the Helmholtz Centre in Berlin (HZB) looked in detail at 
the various defects in solar cells and determine which ones lead 
to losses and how. This was used to boost the efficiency of a 
1cm2 perovskite solar cell to well over 20 percent.

At certain defects in the crystal lattice of the perovskite layer, 
the charge carriers that have just been released by sunlight can 
recombine again and thus be lost. But whether these defects 
were preferentially located within the perovskite layer, or instead 

at the interface between the perovskite layer and the transport 
layer was unclear until now.

The team used photoluminescence techniques with high 
precision, spatial and temporal resolution to examine the mate-
rials. Using laser light, they excited the square-centimetre-sized 
perovskite layer and detected where and when the material 
emitted light in response to the excitation. “This measurement 
method at our lab is so precise, we can determine the exact 
number of photons that have been emitted”, said Unold. The 
energy of the emitted photons was precisely recorded and ana-
lyzed as well using a hyperspectral CCD camera.

“In this way, we were able to calculate the losses at every 
point of the cell and thereby determine that the most harmful 
defects are located at the interfaces between the perovskite 
absorber layer and the charge transport layers,” he said. This 
is important information for further improving perovskite solar 
cells, for instance by means of intermediate layers that have a 
positive effect or through modified fabrication methods.

Fig. 2: SiC cascode solution.
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€2.8m German perovskite tandem solar cell consortium
By Nick Flaherty

Perovskite solar cell specialist Oxford PV is leading a new 
consortium in Germany to demonstrate high volume 
manufacturing of perovskite-silicon tandem solar cells.

The €2.8m project includes thin film equipment maker Von 
Ardenne, research institute Helmholtz-Zentrum Berlin, the 
Fraunhofer Institute for Solar Energy Sys-
tems and the Technical University of Berlin 
and is backed by the German Ministry of 
Economic Affairs and Energy.

The project will focus on preparing 
perovskite solar cell technology for high 
volume manufacturing, including the optimi-
sation of the perovskite-silicon tandem solar 
cell architecture on industrial 156x156mm 
wafer formats. The project will also look at 
the refinement of industrial scale process 
technology and life-cycle analysis of tandem solar cells.

“The German Government’s investment recognises the 
opportunity perovskite solar technology has to dramatically 

enhance the performance of solar energy generation,” said 
Frank Averdung, Chief Executive Officer at Oxford PV. “Oxford 
PV has made substantial progress in scaling and preparing its 
technology for high volume manufacturing. With commercial 
sized tandem cells already in production at our pilot line – it is 

now a matter of further optimising the 
process, in preparation for commercial 
deployment.”

Last month Oxford PV achieved 
a world record certified efficiency of 
27.3% for its perovskite solar cell. 
This exceeded the 26.7% efficiency 
world record for a single junction 
silicon solar cell - validating the ability 
of perovskite to be used as the upper 
layer of a tandem cell based on a sili-

con substrate. Oxford PV’s perovskite-silicon solar cell technol-
ogy roadmap extends beyond 30% efficiency, and the company 
is setting up a volume manufacturing plant in Germany.

Bosch fits semitrailers with energy-harvesting electric axles
By Christoph Hammerschmidt 

Hitherto, truck manufacturers are focusing their electrifi-
cation strategy to the tractor unit. Bosch has chosen a 
different approach: The automotive supplier equips truck 

semitrailers with electric motors, making electric mobility pos-
sible even for today’s semitrailers. At the IAA Commercial Ve-
hicles trade fair later this year in Hanover, 
Bosch will present an electrified axle that 
can be integrated into truck trailers.

The principle: Instead of simply rolling 
the axles of the trailer as today, Bosch 
integrates an electric motor there. This al-
lows energy to be generated during brak-
ing, which can supply the cooling units of 
the tractor unit, for example. Using a re-
frigerated trailer as an example, the saving can be 10,000 euros 
per year. According to Bosch calculations, operating the cooling 
system with the energy generated can save up to 9,000 litres of 
diesel fuel per year. Additional fuel savings can result from an 
electric starting and acceleration support. And every fuel saved 
also reduces CO2 emissions. Another advantage, especially for 
the delivery traffic of inner-city supermarkets: Electrically driven 
cooling units are considerably quieter than diesel-powered 
units. This also allows deliveries early in the morning or late in 
the evening without stress with the neighbourhood.

In addition to the advantage of energy recovery, the electric 
axle is an important step towards automated parking of trailers 
at the depot of a freight forwarder. The newly added drive on 
the axle allows the trailer to manoeuvre in the depot without a 
tractor. Remote-controlled electric driving on non-public areas 
such as freight forwarding yards or in ports is also possible. 
Until now, truck drivers have either to do it themselves or they 
need special trailer shunting vehicles. However, the electric 
motor turns the trailer itself into a vehicle that can cover short 
distances. This makes automated parking for goods trailers 
possible with additional sensors on the trailer and especially on 

the company premises.
The supplier offers this technology for new trailers as well as 

for retrofitting existing trailers. The company sees a large market 
for this: in Europe alone, around 250,000 trailers with a permis-
sible total weight of more than 10 tons are newly registered 

every year. One in five of them is equipped 
with a cooling unit.

Unlike many other commercial vehicle 
projects, Bosch engineers rely on car 
components for the electrified axle. The 
electric motor SMG180, for example, is 
already used in numerous hybrid and 
electric cars worldwide - including the 
StreetScooter of Deutsche Post. Unlike 

electric cars, the motors in the electrified axle only become 
active when they can harvest energy. This is the case, for 
example, when driving downhill or braking. As a result of this re-
cuperation known from passenger cars, no more energy is lost, 
but is stored in a high-voltage battery. This current can then 
either supply the engines when starting off on the mountain or 
drive the trailer’s cooling unit and thus save a lot of fuel.

From Bosch’s point of view, this application has another 
advantage: since the electric motors are inactive for much of 
the time and recuperate only a few seconds or minutes per hour 
or help the vehicle to start up or uphill, it can be used on trail-
ers with significantly cheaper and series-proven passenger car 
components. The engines are nevertheless powerful enough to 
move the trailer or to provide start-up support for construction 
vehicles.

The setup kit for the trailer drive consists of the inverter, the 
associated control unit (VCU) and the separate engine generator 
(SMG). The latter is available as a complete electric motor for 
mounting or as individual components rotor, stator and resolver 
for integration into the axis. In addition, a battery system is 
needed that can buffer the energy.
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400x boost for graphene in solar cells
By Nick Flaherty

Two researchers from the University of Kansas in the US 
have found a way to dramatically improve the conductiv-
ity of graphene in solar cells.

Professor Hui Zhao and graduate student Samuel Lane, 
both of the Department of Physics & Astronomy, connected a 
graphene layer with two other atomic layers, molybdenum dis-
elenide and tungsten disulfide, extending the lifetime of excited 
electrons in graphene by several hundred times. This will help 
speed the development of ultrathin and 
flexible solar cells with high efficiency. 

Excited electrons move in graphene 
at a speed of 1/30 of the speed of light, 

much faster than other materials, but 
with an ultrashort lifetime of 1ps. One of 
the biggest challenges to achieving high 
efficiency in solar cells with graphene is 
that the liberated electrons lose energy 
quickly and become immobile.

“The number of electrons that can 
contribute to the current is deter-
mined by the average time they can 
stay mobile after they are liberated by 
light,” said Prof Zhao. “In graphene, an 
electron stays free for only one picosec-
ond. This is too short for accumulating 
a large number of mobile electrons. 
This is an intrinsic property of graphene 
and has been a big limiting factor for 
applying this material in photovoltaic 
or photo-sensing devices. Although 
electrons in graphene can become 
mobile by light excitation and can move 
quickly, they only stay mobile too short 
a time to contribute to electricity.”

The tri-layer material built with single 
layers of MoSe2, WS2 and graphene on 
top of each other tackles that challenge.

“When light strikes the sample, some 
of the electrons in MoSe2 are liberated. 
They are allowed to go across the WS2-
layer to the graphene. Once in gra-
phene, they have no choice but to stay 
mobile and hence contribute to electric 
currents,” he said.

To test out the material the research-
ers used an ultrashort laser pulse (0.1 
picosecond) to liberate some of the 
electrons in MoSe2. By using another 
ultrashort laser pulse, they were able to 

monitor these electrons as they move to graphene. They found 
that these electrons move through the WS2 layer in about 0.5 
picosecond on average and then stay mobile for about 400ps 
in the graphene, a 400-fold improvement than a single layer of 
graphene, which they also measured in the same study.

The researchers also confirm the electrons tunnel back into 
the MoSe2 layer, and using different intermediate layers can 
control the tunnelling time for various applications.
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Adding haptic technology with a tactile touch sensation to 
touchscreen displays has become a significant design 
trend within many industries. Automotive, industrial and 

medical interfaces where the users can’t always visually confirm 
touchscreen actions are clear areas of need for haptic technol-
ogy. While a number of solutions exist, all involve trade-offs in 
terms of size, power and functionality.

The new TDK piezo actuator/sensor, called PowerHap™, 
uses voltage to create displacement when providing haptic 
sensations. But it can also be used in reverse to use mechani-
cal motion to create voltage, which can be used to trigger the 
haptic feedback (sensor mode).

The series is offered in three sizes: 15G, 7G and 2.5G (refer-
ring to the acceleration it can deliver on a mass of 100 g). It 
uses an innovative multi-layer design that creates the highest 
acceleration and force on the market today and allows for (rela-
tively) low voltage operation. The slim square plate consists of 
23 layers with displacement amplifiers on both sides. Applying 
voltage creates a small expansion of the piezo ceramic in the 
z (out-of-plane) direction - around 1.5 microns. But the voltage 
also creates an even larger contraction of the plate in the x and 
y directions that varies from 4 to 6 to 13 microns depending on 
the actuator size.

Note that these actuators can require up to 120 volts - not 
exactly typical CMOS levels. To date, this has been a big prob-
lem with existing drivers which consume a fair amount of power. 
To solve this problem, Boréas Technologies has developed 
a new driver architecture that departs from the audio-centric 
designs of the past to offer a step change in performance and 
power consumption. Boréas Technologies CEO Simon Cha-
put noted that, “Our new driver offers 6X faster response time 
(<1ms) and 10X lower power consumption compared to existing 
solutions. This makes it ideal for any mobile application.”

Chaput also provided a comparison chart showing an energy 
use comparison with the existing piezo drivers and two other 
popular haptic solutions: Eccentric Rotary Mass (ERM) devices 
and Linear Resonant Actuators (LRA) which are already used in 
devices like your smartphone. And, the new driver is tiny, just 
4x4mm in a standard QFN package.

What is great about the PowerHap series is the ability of 
the actuator to cover the full range of human touch sensitivity. 
That’s because the piezo actuators can be driven with a variety 
of signals with different shapes and frequencies. The shape and 
frequency of the signal can impart a different “feel” while the 
amplitude can set the intensity or impact that the signal has on 
the person. High amplitude signals can deliver strong displace-
ment and G forces providing very positive feedback signals - 
like a button click.

According to Professor Hong Z. Tan, a haptics expert at 
Purdue University, “The human touch threshold is dependent 
upon the frequency of the signal and we are more sensitive 
to signals above a frequency threshold that is around 100Hz. 
What that means is that at 300 Hz, a displacement of only 0.1 
micron can be detected but if the stimulus is at 3Hz, one needs 

a displacement of 10 microns to feel it. Generally, you want to 
deliver signals that are about 10-20 dB above the threshold to 
be readily detecta ble.”

Professor Tan then described how signals at different fre-
quencies can feel. “A 10-15 Hz signal feels like ‘flutter,’ a 30-50 

How to easily add haptics to your display
By Chris Chinnock

Schematics of the PowerHap haptic actuator with its multi-
layer design.

Data extracted from Haptic Energy Consumption, Application 
Report SLOA194, Texas Instruments, May 2014. Data point 
for Boréas was extrapolated from measurements with Boréas’ 
driver.

The Boréas driver in its tiny 4x4mm QFN package.

Chris Chinnock is the founder and President of display 
consultancy Insight Media - www.insightmedia.info and 
organizer of the www.displaysummit.com. He can be reached at 
chris@insightmeda.info

https://twitter.com/eenewseurope
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Hz signal feels ‘rough’ (like a jack hammer), and above 100Hz , 
the sensation is ‘smooth vibration’,” continued Tan.

The chart below shows the performance envelopes of the 
three PowerHap actuators. Note that all are well above the hu-
man detection threshold over a wide range of frequencies vs. 
the LRA solution with a narrow frequency range.

Another important feature of the PowerHap actuator and 
Boréas driver combination is the ability to deliver a very low la-

tency response speed of less than 1ms at the system level - not 
just the actuator. Low latency is important to get fast feedback 
so the user doesn’t keep pressing a button or pressing harder 
because the haptic response to the touch was too slow.

Finally, TDK summarized the PowerHap performance specifi-
cations compared to competitive technologies. 

AI to replace depth sensors on smartphones, says Lucid’s CEO
By Julien Happich

After a successful Indiegogo crowdfunding campaign for 
what was claimed to be the world’s first 180º field of view 
3D camera for virtual reality content creation, Californian 

startup Lucid is now taking its know-how and IP to the smart-
phone and robotics market.

Back in 2014 even before Lucid was established as a com-
pany, co-founders Han Jin (CEO) and Adam Rowell (CTO) had 
set themselves the goal to improve robots’ vision and sense of 
their environment, focusing on the eyes as a dual camera. What 
really launched the company was the LucidCam 180º 3D VR 
consumer camera they proposed to consumers on Indiegogo 
in 2015. The compact camera doesn’t have a depth sensor and 
3D feature extraction is done purely in software with the help of 
a well-trained machine-learning algorithm, which the company 
says gives results on par with depth-sensor-equipped devices 
but without the added costs.

At Mobile World Congress Shanghai, Lucid announced it 
wants to scale its core AI-enhanced 3D software technology 

into dual- or multi-cameras mobile and smart devices, including 
smartphones, drones, smart speakers and robotics. 

Software-based 3D feature extraction isn’t new of course, yet 
most dual-camera smartphones, drones and robots also sport 
a depth sensor for good measure. So what is it that makes 
Lucid’s solution so compelling for OEMs to license it? We asked 
Lucid’s CEO during a phone interview.

Jin first gave us a small market overview, noting that al-
though dual cameras have been around for years, it is only over 
the last few years that those devices have benefited from more 
GPU power and connectivity. 

“Back in 2012 started the 3D hype, driven by more powerful 
CPUs and GPU for advanced computer vision. But now every-
thing is more connected, they are no longer isolated devices 
whose content you have to export to a microSD card. 3D cam-
eras are connected through apps, smartphones, internet, yet 

The PowerHap shows no significant frequency or amplitude 
limitations for customized haptic feedback to key human 
mechanoreceptors.

A comparative summary of haptic actuators’ specifications, 
showing the superiority of PowerHap.

Lucid’s Co-Founder and CEO Han Jin holding a dual-camera 
phone.

The LucidCam 180º field of view 3D camera for VR content 
creation. Dual camera, no depth sensor.
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stereoscopic data has not been 
looked at” explains the CEO.

For years, the industry has 
struggled with critical cases, 
when there are no surface tex-
tures, bad lighting, or when the 
light comes strongly from one 
side, hence the need for adding a 
depth sensor, often Lidar-based 
with structured IR light. But Lucid 
claims it was able to train its AI 
algorithms to circumvent those 
issues and make the appropriate 
corrections for 3D extraction.

“The way we as humans accu-
rately perceive three dimensions 
and distances is not solely based on our two eyes but rather a 
combination of experience, learning and inference. As chips and 
servers begin to approach the processing power of our brains, 
we can mimic this intelligence in software only, using AI and 
data on top of dual cameras,” observes Jin.

“We’ve collected all the robotic data and drone data available 
over the last three to four years and applied AI to it” said Jin. 
To be ported to any device, the AI-algorithm leverages a unique 
“vision profile”, which takes into consideration the hardware’s 
specifics, such as the baseline, the field of view and other opti-
cal parameters of the dual-camera system, but also any avail-
able neural network and compute capacity. This is done during 
the manufacturing process.

“The race is not on resolution, but on advanced software, AI 
and deep learning” Jin emphasized.

Now the most compelling reason why OEMs would want to 
license Lucid’s proprietary real-time 3D Fusion technology is 
cost. As an example, Jin mentioned Apple’s iphone X equipped 
with a structured light IR depth sensor adding approximately 
$60 per bill of material, while with the new software, a $10 dual 

camera could do a better job he 
argued. For example, AI would 
be better at face recognition than 
a depth sensor, as it could still 
figure out the same face wearing 
sunglasses on or not, he says.

For now, the company trains 
its AI algorithms in the cloud be-
cause it didn’t have a chip to do 
what it wanted on a device, but 
in the longer term, Lucid hopes 
the algorithm could keep learning 
directly on the device, improving 
the 3D camera’s performance 
without requiring software 
updates. This is likely with more 

and more smartphone SoC vendors offering AI processing 
capabilities and neural networks on their chips for so-called 
edge-AI, without requiring cloud-processing power.

The LucidCam is still selling well, but Lucid’s CEO knows the 
company won’t be able to scale up with a standalone product. 
It took note of what happened to GoPro getting crushed by 
smarphones’ increasing video performances and the commod-
itization of Full HD high-frame rate videos, it doesn’t want to 
make the same mistake.

Instead, the surest way to upscale the company is to license 
its software solution to OEMs for its integration into dual-cam-
era phones, laptops, tablets, drones, robots and smart appli-
ances. Jin expects the mass adoption of 3D cameras within 
the next couple of years, with smartphones driving this growth. 
Lucid is involved with several OEMs, incorporating its software 
into devices from several mobile phone, camera and robot mak-
ers, but Jin would not comment on any particular deals.

In the future, the company will work on a platform and open 
it up for individual developers and brands with an API call so 
they could tune their 3D applications. 

Google, Labster collaborate on VR science labs for students
By Rich Pell

Google (Mountain View, CA) and online science teach-
ing tool provider Labster (Copenhagen, Hovedstaden, 
Denmark) have collaborated 

on bringing “3D virtual labs” to 
students, enabling them to conduct 
unlimited science experiments with-
out requiring actual lab resources.

The companies had announced 
in May that they were teaming up 
“to unlock the physical lab require-
ments in biology courses” using 
advanced simulations to reflect 
real-world outcomes and math-
ematically accurate equations. The 
partnership combines Labster’s 
online virtual lab simulation tools with Google’s Daydream VR 
platform and currently offers more than 30 virtual labs.

Now, says Labster, through its Daydream app users can now 
get access to a number of new Labster VR virtual lab simu-
lations. Many more are to follow in the coming months, the 
company says.

The Labster VR labs have been developed in collaboration 

with faculty at Arizona State University in order to validate the 
content of the labs and ensure that all learning objectives were 

met. Enough so that the university 
is able to provide full course credit 
to ASU students using Labster VR 
simulations as part of their course.

In the fall, says Labster, ASU will 
launch its first fully online biology 
degree using Labster VR. The degree 
will consist of 30 Labster VR simula-
tions in cellular and molecular biol-
ogy, ecology, and animal physiology.

More students are expected to be 
using Labster VR soon as well, says 
the company, including students at 

Roskilde University (Denmark), the University of Texas (San An-
tonio), McMaster University (Canada), and Roger Williams Uni-
versity (Rhode Island). In addition, several of these universities 
will be further researching the use of VR in higher education.

Labster’s biology VR labs are available on the Lenovo Mirage 
Solo with Daydream and the Google Daydream View VR head-
sets.

3D depth extraction could be used in many applications, from 
navigation to styling and architecture.
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PICO ELECTRONICS, Inc.
143 Sparks Ave., Pelham, New York 10803

E Mail: info@picoelectronics.com
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Lexus pilot project brings 
AR to the garage
By Christoph Hammerschmidt

With the Augmented Reality (AR) glasses RealWear HMT-1, Toyota’s luxury 
brand Lexus wants to solve technical problems faster and more effectively 
and improve customer service. A pilot project will examine the functionality, 

costs and benefits of this innovative technology.
As part of the pilot project, Lexus technicians are using AR glasses from RealWear, 

which were specially developed for industrial use. They are robust, shock-resistant, 
can be combined with safety equipment and are also suitable for spectacle wearers. 
During use, a (virtual) tablet display floats in front of the eye of the technician, provid-
ing relevant information. A camera records what the user sees and can transfer it to 
another device in real time if required.

The RealWear HMT-1 is voice-controlled and thus provides for free hands at work. 
The battery life is around eight hours, the connection to networks or third-party devic-
es is possible via WLAN, Bluetooth, GPS or via a USB connection. Your own smart-
phone can also be used as a hotspot. The software used by Lexus is from Essert.

The main purpose of the AR glasses is to support Lexus partner companies. In the 
event of a technical problem, the service employee can contact a specialist from the 
head office quickly and easily. This can now virtually accompany the service employ-
ee and contribute to solving the problem. This not only saves time, but also money, as 
the technician no longer has to be present in person. In addition, the waiting time for 
the customer is shortened: As a rule, he only has to take his vehicle to the workshop 
once, annoying subsequent appointments are a thing of the past.

“We want to bring digitization more strongly into after-sales and to our Lexus 
partners - on the one hand to facilitate their work and on the other hand to improve 
the customer satisfaction,” says Jens Brech, Director Aftersales, Toyota Deutschland 
GmbH. “For example, if the customer comes to us with a safety-related problem, a 
technical expert from the European headquarters is usually called in. Once they arrive 
on site, they can use AR glasses to connect with the developer in our head office 
or a supplier, for example, and both can solve the problem quickly and effectively 
together”.
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Information exchange about the RealWear HTM-1 is possible 
in both directions. The developer or supplier follows the work 
from the perspective of the technical expert on his screen in the 
office, but can also send technical documents or image files to 
the tablet display of the AR glasses if required. 

For example, to avoid long explanations, the developer can 
take a photo of the live image, insert relevant markers and send 
the photo back to the car dealership.

In the Lexus Forum in Osnabrück (Germany), the RealWear 
HTM-1 opens up another field of business in addition to the ap-
plication possibilities mentioned above. Up to now the custom-
er could be present at the direct acceptance and take a close 
look at his vehicle together with the service employee. Since 
the start of the test phase in June, the Lexus driver can now 
withdraw into the customer waiting room with a coffee, follow 
the entire inspection on a tablet and exchange information with 
the responsible employee. The sound and picture quality as 

well as real-time transmission should be significantly better than 
comparable technologies for video telephony.

If the pilot project with the RealWear HMT-1 is successful, 
further areas of application for improving customer satisfaction 
are conceivable. For example, the AR glasses can be used in 
sales and new product presentations can be made accessible 
to a large audience via live broadcast from the showroom. In the 
future, individual sales talks could also take place directly in the 
customer’s living room. By using the AR-glasses the potential 
buyer can inform the service employee on site which parts of 
the vehicle he would like to have a closer look at, ask questions 
and get detailed advice.

The pilot project with the RealWear HMT-1 started in June in 
the five largest European markets - Italy, Spain, France, England 
and Germany and will run until the end of December.

Wireless AR/VR ‘see’ traction in industrial sector
By Rich Pell

A report from market research firm ABI Research finds that 
augmented reality (AR) over wireless networks is be-
coming a growing in presence in industrial applications 

such as smart manufacturing and remote operation of industrial 
machinery.

To best serve workers that use devices in a wider range 
of locations or on the move, says ABI, cellular connectivity is 
the better option. ABI predicts that the 5G network - with its 
extreme throughput, ultra-low latency, and uniform experi-

ence - will prove to be the ideal solution for connected AR/VR 
experiences, and that by 2026 almost 10% of industrial smart 
glasses and standalone virtual reality (VR) devices will have a 
5G connection.

“Wearing smart glasses, rather than using AR on handheld 
screens, empowers the worker to use both hands and look 
directly at the work that needs doing,” says Marina Lu, Senior 
Analyst at ABI Research. 

“AR will enable shop-floor workers to see a digital twin over-
laid on a physical object with assembly or repair instructions 

according to customized needs.”
“Remote applications that connect field engineers to a re-

mote expert require high-accuracy interaction and low end-to-
end latency for time-sensitive applications, and thus continuous 
connectivity is vital,” says Lu. “When users in field service and 
maintenance are in remote locations where Wi-Fi is non-exis-
tent, devices can leverage 4G and eventually 5G networks to 
keep these workers connected and safe.”

The firm notes that connectivity vendors like Qualcomm, 
Huawei, Ericsson, and Nokia, as well 
as telecom companies such as Veri-
zon, SK Telekom, and Orange, view AR 
and VR as one of the prime use cases 
for the 5G network. Cellular connectiv-
ity could expand the possible working 
area of AR/VR, ABI says, while low-
power wide-area networks (LPWANs) 
can efficiently support simple remote 
devices that do not communicate 
frequently while remaining ultra-energy 
efficient.

The combination of IoT and AR/VR 
improves the entire value chain for use 
in manufacturing, the firm says.

“Mobility is the key to enhance 
user AR/VR experiences and industry 
market penetration, which poses new 
requirements on operator’s network 
structure and services, but also create 

new opportunities because only operators can create value in 
connecting the supply chain, connecting the factory and the 
product, and understanding the end customers,” says Eric Ab-
bruzzese, Principal Analyst at ABI Research.

“Ubiquitous connectivity is necessary for users to interact 
with the surrounding environment and receive on-demand infor-
mation anytime and anywhere,” says Abbruzzese. 

“New business models that can leverage connectivity capa-
bilities and bring value to end users wherever they are operating 
need to be developed.”
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Hi-res cockpit display spans vehicle width
As vehicle displays become more and more integrated with car 
interior design, AUO has sensed this customization trend and 
has developed an ultra-high resolution vehicle cockpit display, 

adopting direct bonding 
lamination to combine 
together a 12.3-inch cluster, 
13.2-inch centre information 
display (CID) and 12.3-inch 
front passenger seat dis-
play. This large, streamlined 
display has applied AHVA 
technology and boasts high 

contrast and brightness. At the driver’s seat, the cluster can 
show high resolution and high brightness images for drivers 
to access important car data; at the CID, symmetrical holes 
are drilled in the active area to allow buttons or control dials to 
be installed, making car navigation, entertainment and com-
munication functions more intuitive to use; passenger in the 
front seat can also use the in-cell touch panel before them to 
choose and enjoy audio-visual content with high image quality. 
The free-form 8.8-inch mirror display has 1,000 nits high bright-
ness. The display or traditional mirror mode can be switched 
on demand, and so can the reflectance rate be adjusted. The 
display also comes with an anti-glare function to enhance 
safety for drivers during night time.
AUO
www.auo.com

Display kit turns panel PCs into fully
featured digital displays
AAEON has released a Display Box Kit to work in conjunction 
with its OMNI Series of panel PCs. The new kit builds on the 

series’ modular design 
and allows users and 
distributors to quickly 
convert panel PCs into 
digital displays and 
vice-versa. In addition 
to connecting Display 
Box Kits to existing 
Panel Kits, customers 

can also buy complete OMNI Display units. The OMNI Display 
Series includes panels in seven different sizes, ranging from 
10.4” to 21.5”. They are all fitted with Full HD LCD displays and 
customers can choose between PCAP and resistive touch-
screen models. Stylish and robust, the panels are finished with 
an IP65 aluminium front bezel and feature a variety of power 
protections. They offer a 12V~30V DC power input range, OVP, 
UVP, OCP, and reverse power protection, and customers can 
also choose between terminal block and power jack connec-
tions. The panels’ rugged versatility is increased by their -10 
to +55ºC operating temperature range. The new Display Box 
Kit only takes minutes to install, as just three screws are used 
to fasten the kit and the alternative CPU Box Kit to the display 
panel. The new product gives users access to both VGA and 
HDMI video interfaces, and a USB port enables connection to 
a PC, and built in speakers are available as an option.
AAEON
www.aaeon.com

Super Formula helmet sports high-
transmittance color AR display
Last month, display manufacturer Japan Display Inc. in coop-
eration with “Super Formula” racing team “Dandelion Racing” 

introduced the use of 
a high-transmittance 
color transparent dis-
play mounted on the 
pilot’s helmet as a see-
through augmented re-
ality display. Thanks to 
JDI’s new technology 
allowing the removal 
of the conventional 

color filter and polarizer layers, the display used for the experi-
ment had a high transmittance level of 80%, allowing the driver 
to visualize driving information such as temperature and fuel 
consumption without having to look at a monitor in the cockpit. 
In “Super Formula” racing, drivers compete for one thousandth 
of a second with team members, checking a variety of infor-
mation in a high-tense atmosphere where there is no room for 
any mistake. If a driver’s eye movement can be reduced in this 
tense atmosphere, it can help reduce the driver’s stress. We 
want to seek the possibility of using high-transmittance colour 
transparent display technology in many fields with JDI through 
research and study in the racing field’s harsh environment”, 
commented Dandelion Racing’s leader, Kiyoshi Muraoka.
Japan Display Inc
www.j-display.com

Board slashes Cortex-M4-based display 
interface development
Inelco Hunter’s Powertip Development Board was specifically 
designed for Cortex-M4 processor applications where a display 

screen interface is required.  
With a built-in 22-pin GPIO 
interface compatible with 
Powertip 4 in 1 Series TFT 
3.5”, 4.3”, 5” and 7” dis-
plays and supporting any 
display with a resolution of 
up to RGB 1024x768 using 
the same industry-standard 
GPIO interface, the board 

is tailor-made for Cortex-M4 STM32F429IGT6 processors and 
can provide huge cost-savings by slashing development time. 
Simply plug-in the display, connect the power and the devel-
opment engineer can start development work straight away. 
Twelve Powertip 4 in 1 Series Displays are compatible with 
the development board, some with CTP/RTP touch options. 
They can be operated using with a finger touch or a stylus and 
allow for Zoom, Rotate, Flick and Swipe actions. The board 
includes a 180MHz Cortex-M4 STM32F429IGT6 processor; 
8MB SDRAM; 16MB SPI Flash; and 1x Micro SD (under 32G). 
Interfaces include: 1x USB2.0 Host; 1x RS485 or RS232; CAN 
BUS 2.0B Active; and Ethernet IEEE 1588v2. The power input 
is DC 7V ~ 36V. EMI/EMS protection is provided and V-com, 
B/L drivers are included as standard.
Inelco Hunter
www.inelcohunter.co.uk
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Data cable solution supports Open19 Initiative
Supporting the Open19 Foundation initiative which defines a 
common form factor for servers, top-of-rack switches, and 
power shelves with a base internal cage that can be imple-

mented into a standard 19” rack, 
Molex has designed the Impel 
Customized Data Cable solution 
as the backbone. Through part-
ner participation and contribu-
tions, the Open19 Foundation is 
working to achieve a lower cost 
per rack, lower cost per server, 
and optimized power utilization 

in an adoptable, economical and customizable open standard 
to fit any 19” rack environment for server, storage and network-
ing. The new cable solution drives traffic within the rack be-
tween switch and server delivering superior signal integrity and 
density. Impel and Impel Plus Backplane Connectors and Cus-
tomized Cables provide a scalable price and performance path 
to meet today’s data rates and future data-rate enhancements. 
The Molex Impel footprint and interface can drive speeds that 
achieve 40 Gbps NRZ with the ability to reach 50 Gbps NRZ 
and 50 Gbps PAM-4 while maintaining the same footprint—al-
lowing for drop-in replacement with existing architecture. A 
staggered mating interfaces lowers mating force and reduce 
operator assembly fatigue. Data integrity is enhanced because 
the cables are fully shielded through the mating surface, mini-
mizing crosstalk. With 2 through 6 pair backplane connectors, 
designers of server rooms, data centers and storage systems 
have greater flexibility and a quicker time to market. Driving the 
density and speeds required to support next-generation 100 
Gbps data center deployment, the customized Impel-based 
Open19 cable allows 100 Gbps connection of up to 48 servers 
to one Open19 switch.
Molex
www.molex.com

Boost-converter evaluation board  
for wireless sensors

Dengrove Electronic Com-
ponents has a solution to 
make small battery-powered 
wireless devices run for 
longer, with the latest Recom 
evaluation board for the 3.3V 
R-78S boost converter. The 

R-78S Evaluation Board (R-78S3.3-0.1-EVM-1) maximises 
run-time by generating a regulated 3.3V output as the bat-
tery discharges to as low as 0.65V. In addition, test points for 
measuring load current and voltage help predict the applica-
tion’s run-time in active and standby modes. There is also a 
holder for users to insert a 1.5V AA battery, which can store 
more energy than the coin cells often used to power plug-and-
play IoT modules. Combining the extra battery energy, run-time 
predictability, and the R-78’s low-voltage boost, this board 
lets users significantly extend the operating window of devices 
like wireless sensors. To make this flexibility easily accessible 
for IoT-device developers, Dengrove is also stocking the R-
78S3.3-0.1-EVM-1/STM-1 breakout board for connecting the 
R-78S Evaluation Board to the STMicroelectronics SensorTile 
module. The SensorTile combines MEMS inertial sensors, pres-
sure, temperature, and humidity sensors, and a digital micro-
phone, with a Bluetooth Low Energy (BLE) radio module.
Dengrove Electronic Components
www.dengrove.com

To win: 10 USB-powered  
pocket logic analyzers
This month, French startup Ikalogic is giving away 10 
ScanaQuad SQ25 Logic Analyzers each bundled with a 

Trigbox, worth 115 Euros 
as a package, for eeNews 
Europe’s readers to win. 
Smaller than a matchbox, 
the 4-channel, USB powered 
ScanaQuad SQ25 Logic ana-
lyzer captures or generates 
signals or do both simultane-
ously, not only supporting 

protocol debugging but also useful to stimulate a circuit with 
test patterns and check its response. One of four versions, the 
SQ25 offers a 25MHz sampling rate and 256k Pts per channel. 
Complex multi-step trigger lets you target precise features of 
your data, like a specific I2C address or a CAN frame ID. Trig-
ger sequences can even be defined for proprietary protocols. 
Over 30 open-source protocol decoder scripts are available, 
included by default, but intuitive ScanaStudio software allows 
users to modify existing protocol scripts or write their own pro-
prietary decoder via an integrated IDE using (Java) scripts. The 
units are offered with the company’s Trigbox which enables the 
ScanaQuad logic analyzer to sync with an oscilloscope or any 
other device with an external trigger functionality, either trig-
gering out or taking a trigger input.

Check the reader offer online at
 

www.eenewseurope.com

Non-volatile static RAM organized  
as 1024k x 32bit for PCI Express
EKF’s M01-NVSRAM is a non-volatile static RAM, organized as 
1024k x 32bit, for PCI Express direct access (memory-mapped 

read/write to a linear ad-
dress space, aka MMIO).
Other than a normal SSD, 
the M01-NVSRAM is not 
a block device, and does 
not require a file system 
or drivers for data stor-
age. The M01-NVSRAM 
supports memory-mapped 

I/O in a BYTE, WORD and DWORD mode instead. The M01-
NVSRAM is housed on a 2280 size M.2 module, suitable for 
any PCI Express based M.2 host connector (M-key). The data 
transfer is controlled by an FPGA. Automatic store is initiated 
on power-down. Data retention is guaranteed over 20 years, 
and no battery is needed for backup. The M01-NVSRAM is 
suitable e.g. for industrial applications with need for a reliable 
power fail safe data buffer.
EKF
www.ekf.com

ReaderOf fer

https://twitter.com/eenewseurope


 47   www.eenewseurope.com eeNews Europe NewsSeptember 2018

MISCELLANEOUS

4.34x4.34mm MCU combines cryptography, 
secure key storage and tamper detection
Offered in a 4.34x4.34mm wafer-level package, Maxim’s 
MAX32558 DeepCover IC secure microcontroller is claimed to 

be 50% smaller than 
the nearest competi-
tor. The MAX32558 
DeepCover Arm 
Cortex-M3 flash-
based secure micro-
controller delivers 
strong security in a 
small footprint while 
simplifying design 

integration and speeding time to market. It integrates several 
security features into a small package, including secure key 
storage, a secure bootloader, active tamper detection and 
secure cryptographic engines. It also supports multiple com-
munications channels such as USB, serial peripheral interface 
(SPI), universal asynchronous receiver-transmitter (UART) and 
I2C, making it suitable for a wide range of applications. Compli-
ant with Federal Information Processing Standard (FIPS) 140-2 
L3&4 certification, the chip reduces footprint by embedding a 
number of security features specifically to address point-of-
sale Payment Card Industry (PCI) pin transaction security (PTS) 
requirements, as well as several analog interfaces. It comes 
with 512KB of internal flash and 96KB of internal SRAM. Com-
plete software framework including real-time operating system 
(RTOS) integration and code examples in evaluation kit.
Maxim Integrated
www.maximintegrated.com

Distributed force array sensor  
brings extra functionality to mobiles
The distributed force array (DFA) sensor uses Peratech’s 
proprietary quantum tunnelling composite (QTC) technology 

to provide an 
array of single 
point sen-
sors that can 
be used in 
conjunction 
with a position 
sensor (such 
as capacitive) 
to measure 
force and cor-
relate it with 
position. The 

DFA sensor’s variable input force allows for additional, or new 
functionalities, such as the ability to navigate device menus 
and perform other operations via single-finger touch. The DFA 
sensor also allows for correct haptic feedback when the force 
reaches a pre-selected activation point, a feature that obviates 
false touch situations. In multi-touch applications, the DFA’s 
proportional force sensing feature can determine the ratio of 
forces between presses (i.e. harder press to left or right), which 
can have benefits in improved control, especially in gaming 
applications. The distributed force array sensors are custom-
izable, cost effective and low power. They are delivered with 
control electronics and software. 
Peratech
www.peratech.com 

Transformerless chipset enables  
higher power density AC-DC converters
Using switching capacitors for power conversion, and by 
transferring power across a capacitive isolation barrier, the 
MxC 300 chipset released by Helix Semiconductors enables 
the replacement of traditional transformers, which are bulky 
and less efficient.

As a result, AC-DC power supplies up to 65W can realize up to 
20x power density improvement over traditional transformer-
based architectures – with average efficiencies of greater than 
94 percent. The MxC 300 chipset has already been adopted 
by Murata who partnered with Helix Semiconductors for the 
development of AC-DC converter modules.
Helix Semiconductors
www.helixsemiconductors.com 

4-pin 0.4mm-pitch logic package 
eases PCB assembly
Nexperia’s four pin X2SON4 package is what the company 
says is the smallest logic package that can be used without 

requiring an ex-
pensive and fragile 
step-down mask. 
Therefore, PCB as-
sembly is quicker, 
easier, more reliable 
and more cost-
effective. The X2SON 
packages were 
designed to provide 
the smallest footprint 

for logic functions while ensuring pad pitch remains 0.4mm or 
over (step-down masks are only needed under that threshold). 
The company’s low-power AUP, AXP, LV and LVC technology 
families covering over one hundred logic solutions are now 
available in X2SON 8, 6, 5 and 4-pin packages. The new 4-pin 
X2SON4 package option reduces the footprint of the same 
function by 44% when compared to 5-pin X2SON5, and by 
up to 64% when compared to XSON packages. The larger 
pad pitch provides greater contact area, resulting in easier 
component placement, as well as improved joint strength and 
robustness.
Nexperia
www.nexperia.com
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Gold-plated SMD ceramic fuses:  
no more tin dendrites
Schurter has extended its MGA / MGA-S line of 1206 dimen-
sion SMD ceramic fuses with an aviation version that is tin 

whisker free and completely dispenses 
with leaded coating. Crystalline tin 
dendrites and tin whiskers pose a con-
siderable risk of short circuits in highly 
dense electronics. Dendrites form 
during the electro-deposition process, 
whereby heavy marks could appear 
on the fuse end caps or housing. A 
thorough inspection and cleaning is re-

quired according to MIL-PRF 23419. Adding lead to otherwise 
pure tin soldering is commonly used as a preventive measure. 
To do without lead, Schurter has extended its SMD thin-film 
fuse family MGA with the aviation version, MGA-A, using gold 
instead of lead. Gold plated end caps provide a surface where 
neither whiskers nor dendrites can form. This makes the new 
MGA-A a safe solution for use in not only highly sensitive 
electronics in the aviation industry but often suffices for use in 
the industrial grade space sector. The device is hermetically 
sealed, ultra-robust and well suited for use in intrinsically safe 
applications according to ATEX and IECEx requirements. De-
spite its very small footprint (1206), the MGA-A has a particu-
larly high breaking capacity of up to 300 A at 125 VDC and can 
be used in a wide temperature range of -55 °C to +125 °C.
Schurter AG
www.schurter.com

SMT IR LED emitter 
generates uniform, parallel light output
TT Electronics has engineered an infrared LED emitter with 
a 7mm diameter spot for super-reliable optical sensing and 

position encoder applications. With up to 
10mW total radiated power at the maxi-
mum drive current of 100mA, and 2.25° 
angle of half intensity, the OP207CL 
couples optical flux extremely efficiently 
onto the receiving photo-sensor to en-
sure clearly detectable on/off transitions. 
The integrated collimating lens creates a 
tight beam profile for use with accuracy-

dependent devices such as radial or linear encoders for abso-
lute or incremental measurement, as well as long-range light 
curtains, edge detectors, scanners, and general optical sensing 
and switching. Having a wide operating temperature range 
of -40°C to 105°C, the OP207CL can withstand demanding 
environments in a wide range of applications including indus-
trial automation, safety systems, robotics, security detectors, 
or other equipment requiring dependable position, proxim-
ity, or motion sensing. The surface-mount LED with integral 
moulded lens comes mounted on a 9.9x9.9mm PCB substrate. 
The compact footprint and height of only 6.3mm allow use in 
space-constrained situations. The GaAIAs LED emits wave-
lengths in the 840-870nm near-infrared range for good spectral 
matching with silicon photo-sensors, and the typical rise/fall 
time of 22ns ensures fast response to turn-on/off signals.
TT Electronics
www.ttelectronics.com 

Evaluating 112 Gbps FireFly optical engines
Interconnects manufacturer Samtec has just released two new 
FireFly FMC+ Development Kits, one supporting data rates 
of 25 Gbps per channel while the second runs at 28 Gbps 

per channel. Samtec’s 
25/28 Gbps FireFly FMC+ 
Modules provides up to 
400/448 Gbps full-duplex 
bandwidth over up to 16 
channels from an FPGA/
SoC to an industry-
standard multi-mode fiber 
optic cable. The new kits 
support protocols includ-

ing Ethernet, InfiniBand, Fibre Channel and Aurora typically 
found in Video, Mil/Aero, Embedded Computing, Instrumenta-
tion, HPC and Date Center applications. The FireFly optical en-
gines make the electrical to optical conversion in the transmit 
path and the optical to electrical conversion in the receive path. 
They are based on proven MultiMode optics and support cable 
lengths up to 100 m. As a VITA 57.4-compliant FMC+ Module, 
Samtec’s new solutions can be used for optical data communi-
cation on any FPGA/SoC development platform that supports 
the VITA 57.4 interface. Both kits can run system data or BERT 
testing from a single channel to all sixteen channels in paral-
lel. Technical documentation and FPGA reference designs are 
available for quick start-up.
Samtec
www.samtec.com

Compact positioning controller 
communicates via EtherCAT
The space-saving design of maxon’s EPOS4 Compact posi-
tioning controllers has already won them plenty of admirers 

in the CANopen world. Now 
the controllers speak an extra 
language: The new EtherCAT 
models comply with the CoE 
standard (CAN application layer 
over EtherCAT) and can be easily 
integrated into existing EtherCAT 
networks. The new, intelligent 
motion controllers with realtime 

communication offer a simple, plug-and-play solution for con-
trolling brushed DC and brushless EC motors (BLDC) with peak 
currents of up to 30A. With their modular design, they are par-
ticularly suited to applications with single or multi-axis systems 
in small devices and machines, as well as robotics. Customers 
are also offered an extensive range of accessories to make 
the connection and integration process as easy as possible. 
Besides the intuitive “EPOS Studio” software, Windows DLL 
and Linux Shared Objects Libraries are also freely available for 
incorporating the controllers into a variety of master systems. 
A detailed set of product documents rounds out the offer. The 
EtherCAT controllers are available immediately in two power 
versions: 50V/8A and 50V/15A. Other variants in the Compact 
series (EPOS4 Compact 24/1.5 EtherCAT & EPOS4 Compact 
50/5 EtherCAT) will follow by the end of 2018.
Maxon
www.maxonmotor.com
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Digi-Key adds Würth Elektronik  
wireless modules
Digi-Key has added the Würth Elektronik eiSos’ wireless 
modules product group to its distribution offering. The product 

range 
includes 
modules 
for the 
Blue-
tooth or 
Wireless 
M-Bus 
standard 

as well as proprietary wireless modules in the 169, 433, 868, 
915 MHz and 2.4 GHz frequency ranges. The modules’ low 
power consumption make them ideal for decentralized IoT and 
smart metering applications.
Digi-Key
www.digikey.de

New Nebula IoT dev board is cloud-ready
Electronic components distributor Future Electronics has fur-
ther improved its Nebula IoT Development Kit aimed at novices 
and expert developers alike. This cloud-ready IoT board allows 

developers to quickly prototype 
and deploy their IoT ecosys-
tems. The Nebula board sup-
ports applications development 
through the Cypress WICED 
(Wireless Internet Connectivity 
for Embedded Devices) Studio 
development platform. Wireless 
connectivity is supported by 

the Murata 1DX module, which is powered by the Cypress CY-
W4343W Wi-Fi and BT/BLE combo SoC. Nebula is equipped 
with 4 different interfaces to access the STM32F429 peripher-
als, enabling developers to create any IoT application.
Future Electronics 
www.FutureElectronics.com

RF absorber kit patches up RF leaks
RFMW is now supporting the design and sales of MAST Tech-
nologies’ microwave absorbing materials. The MD10-0008-
00-N Engineering Design Kit contains a variety of samples 

intended to be cut and utilized during 
the design process for cavity resonance 
disruption, surface wave attenuation, 
reflection loss or insertion loss. Featuring 
RF absorbing elastomers, RF absorbing 
foam, and Suppress-n-Sink, RF Absorber 
+ Thermally Conductive pad material, the 
kit provides solutions for a wide range 
of applications including concealment, 

electronic enclosures, antenna systems, wireless networking 
equipment, test and measurement systems, millimeter wave 
technologies and PIM reduction. 
RFMW
www.rfmw.com

BBC micro:bit giveaway for educators
element14.com has launched a giveaway for educators to help 
get the popular BBC micro:bit coding device into the hands of 
more students and get teachers talking about how to use it in 

the classroom. The element14 
community is asking educators 
to register on the community 
and post their plan for how they 
would use the BBC micro:bit in 
their classroom, after school club, 
or wherever they might be trying 
to help others learn to code. 
Twenty educators will then be 

selected to receive a BBC micro:bit Club pack, each containing 
10 BBC micro:bit boards, battery adapters, batteries, and USB 
cables, to implement their plan and document it on the Com-
munity through a blog or vlog, including a lesson plan.
Element14
www.element14.com

RS Components partners with Zerynth  
to extend DesignSpark IoT capabilities
RS Components has signed a partnership agreement with IoT 
‘middleware’ software start-up Zerynth to make Zerynth’s IoT 

development environ-
ment available via a 
unique portal on the 
DesignSpark engineering 
community. Zerynth has 
developed a powerful 
suite of software tools 
that enables the pro-

gramming of highly popular 32-bit microcontrollers and their 
connection to leading cloud infrastructures, enabling the fast 
deployment of IoT-enabled technology. The suite is a free and 
cross-platform integrated development environment that runs 
on Windows, Linux and Mac OS X based computers.
RS Components
www.rs-online.com

Mouser signs global deal to distribute 
Snapdragon-based boards
Mouser has penned a global distribution agreement with 
Inforce Computing to stock Inforce system-on-modules (SoMs) 

and SBCs powered by Qual-
comm Snapdragon processors. 
The Inforce 6301 micro-SOM 
uses the Snapdragon 410E 
processor, is rated for the ex-
tended temperature range and 
has the ability to be deployed 
at scale. The Inforce 6301 
Development kit has an Inforce 

6301 micro-SOM, evaluation carrier board, power adapter, 
Micro-USB cable, acrylic base, and support for Linaro Debian 
or Ubuntu Linux and Android OS. 
Mouser
www.mouser.com
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LAST WORD

Pay-per-Use electronic 
design automation
By Iryna Novostavska

The recent expansion of small and 
medium enterprises (SMEs) need-
ing to produce IC designs to sup-

port high growth 
areas such as IoT 
has led to a new 
EDA requirement 
that is markedly 
different to the 
typical user of 
physical verifica-
tion (PV) tools. 

Beyond a 
shadow of a 
doubt the power 
of the cloud will 
dramatically 
boost productivity 
of EDA.

The rat race 
of large enterprises with annual licenses 
costing typically 10,000 to 50,000 Euros 
is clearly not sustainable for a small IC 
designer that may do at most one or two 
tape-outs per year. 

Nor can an SME afford buying and 
maintaining extra powerful hardware for 
the resource greedy

verification stage. PolytEDA Cloud 
was founded in 2015 precisely to address 
this problem. 

With its headquarters and R&D 
located in Kiev, Ukraine, the startup has 
a strong focus on the EU market. The 
company approach implied for increase 
of PV affordability through moving PV to 
a cloud environment allowing for pay-
per-use model. 

The approach has proven to be quite 
effective. As Sarah Cooper, GM of IoT 
Solutions at Amazon Web Services, high-
lighted in her keynote, cloud was one of 
the main focus areas of this year DAC.

PolytEDA Cloud predicted the trend 
of the EDA industry as early as in 2015 
and began working in this direction. 
Whereas EDA big guns have just started 
to encourage EDA moving to a cloud, 
many European IC designers have 
already evaluated the innovative solution 
and started benefiting from the afford-
able state-of-the-art PV services offered 

by the Ukrainian company in cooperation 
with key European foundries.

PolytEDA Cloud leans heavily on the 
real world experience 
gained by PolytEDA 
LLC that has been 
delivering advanced PV 
tools such as Power-
DRC/LVS since 2009. 
The tool has been 
silicon-proven many 
times at 250 to 40nm 
nodes and shown to be 
effective up to 28nm.

The aim was to 
provide a full suite of 
cloud-based PV tools 
accessible from any 
location worldwide 
simply by entering a 

URL into a web browser followed by a 
secured two-steps authentication. Obvi-
ously, to achieve that you need to also 
provide a fully managed billing solution 
as well as address the concerns over IP 
protection. 

Having entered the EU Horizon 2020 
competition, PolytEDA Cloud became 
the first Ukrainian company to be granted 
funding through this route and the PV-
Cloud solution was born as

the result.
This unique solution allows IC design-

ers to access PV tools and powerful 
multi-CPU machines on an hourly pay-
as-you-use basis 24/7/365, giving them 
control over costs but still allowing them 
to confirm that their designs are compli-
ant with foundry rule sets.

For those users who would like to 
evaluate PVCloud right away, a version 
is available hosted in secure and efficient 
Amazon AWS cloud. The evaluation is 
free, and you are granted $25 worth to-
kens for the purpose on registration.

As we move toward a world where 
cloud-based services become an in-
creasing part of our daily lives, PolytEDA 
Cloud has taken the first steps toward 
introducing the PV SaaS/IaaS model to 
the EDA world and opening up an entirely 
new eco-system aimed at the small and 
medium enterprise sector, which has tra-
ditionally not been able to meet the high 
cost barriers of the traditional licence-
based models. 

Iryna Novostavska is in charge of 
communication at PolytEDA Cloud – 
www.polyteda-cloud.com
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#MAGICPOWERMODULES

MagI³C Power Modules are easy-to-use DC/DC converters with integrated regulator IC, 
power inductor and capacitors. Design and layout reviews as well as support with EMI fi lter 
design are offered as a service for all customers. Datasheets contain detailed specifi cations 
and application information.

For more information please visit:
www.we-online.com/powermodules

  Simple design-in process
  Design and layout support
   EMI filter design for EN55022 

class B compliance 
  Evaluation Boards for all products

LGA-6 LGA-16 QFN TO263 SIP-3 SIP-4 SIP-7


