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Dear readers,

Our April edition of eeNews Europe has a strong focus on automotive electronics, 
where many of the latest electronic innovations seem to converge with the ultimate 
goal to bring us on-demand autonomous transportation and travel platforms.  
The race is on almost omniscient vehicles, able to detect and characterize every-
thing on their path, while new battery and fuel cell developments promise cheaper 
and environmentally friendly electronic drive alternatives whose performances 
could be on a par with or beyond that of petrol-based combustion engines. 
Other features you’ll find covered in this edition include Flexible Electronics, Mem-
ory Technologies, and today’s buzzwords in our space, Edge Computing, closely 
tied with Artificial Intelligence. 
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 prototypes, 
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

Electrifying (the) future!High-power motor  drives: Infineon’s  modular prototyping concept

April 2019

europeanbusiness press

Newselectronics europe News

www.eenewseurope.com

4 - 49: OPINION

Uncommon Market:
Holographic-like video 
conferencing: a killer app 
for AR?

Last Word:
It’s delayed Brexit - but still Brexit

6 - 29: NEWS & TECHNOLOGY

Aqueous fuel to revolutionize H2 transport:
Founded in 2014, Austra-
lian-Israeli company  
Electriq~Global aims to 
simplify drastically the 
whole hydrogen transport 
and refuelling infrastructure 
thanks to a safe water-
based and hydrogen-rich 
fuel it developed together 
with a catalytic system that 
efficiently releases hydro-
gen on demand for any 
third-party fuel cells.

30 - 33: FLEXIBLE ELECTRONICS

Eliminating the battery/cell barrier to flexible design:
Batteries have become one of the most important 
components for product per-
formance and design and now 
battery form factor is an essen-
tial consideration for creating 
attractive and comfortable 
wearable devices.

34 - 36: EDGE COMPUTING

Extending the secure edge in industrial control:
Traditional methods for securing industrial control sys-
tems will no longer be sufficient as Industry 4.0 looms 
on the horizon. The 
challenges of ICS 
cyber security will 
ultimately delay the 
adoption of Industry 
4.0 if companies do 
not have a strategy 
to address device security at the edge.

37 - 39: MEMORY TECHNOLOGIES

11 myths about NAND Flash controllers:
While we talk about solid-state drives (SSDs) as an 
example that most people are familiar with in storage 
systems, the same con-
troller- and system-re-
lated myths also apply to 
USB flash disks, eMMC 
modules, SD cards, or 
any other form of man-
aged NAND device. It’s 
time to separate fact from fiction.

 46: READER OFFER

This month, Ursaleo is giving 
away six of its UL-RPI1S2R2 
Raspberry Pi cloud devel-
opment kits, worth 154 GBP 
each, for eeNews Europe’s 
readers to win.

 48: DISTRIBUTION CORNER

https://www.facebook.com/EENews-Europe-264480083592516/


4   April 2019 www.eenewseurope.com News @eeNewsEurope

This year, Mobile World Congress was all about 5G, infra-
structure and handsets, getting ready to support data-
intensive low-latency VR content wirelessly. Achieving 

sub-5ms wireless transmission latency promises truly immersive 
(delay-free and without the vertigo) virtual reality experiences, 
as the many VR demos proved 
at the show. Beyond gam-
ing, VR already has promising 
use cases for virtual hotel and 
building tours, city tours and 3D 
360º video, but the cumbersome 
view-blocking headsets struggle 
to attract consumers’ dollars.
This where proponents of light-
weight Augmented Reality solu-
tions hope to succeed. Founded 
in January 2017, Chinese startup 
nreal had a demo running on the 
Qualcomm stand, demonstrating 
a pair of foldable high brightness 
1080p resolution AR glasses 
with a 52° field of view, believed 
to be the industry’s lightest at 85 grams only.
Nreal’s Spokesperson Francis Bea didn’t want to say much 
about the optics nor the display engine, but seen from the 
outside, light seemed to shine through thick slanted optics as 
if guided from the top of the frame through a built-in graded-
index light guide. In fact, the optics clearly looked as if they 
were the heaviest part of the 
glasses. However, to make its AR 
glasses lightweight and foldable, 
the company made the strate-
gic choice to leverage users’ 
smartphones (a given for content 
streaming) for power and image 
processing through a USB-C 
cable. The design can easily ac-
commodate prescription lenses 
as the front lens snaps magneti-
cally in place for a simple swap.
This means the AR glasses can 
become an affordable and light-
weight smartphone accessory 
rather than an expensive stand-
alone product with limited battery 
time, compute power or memory. 
With front-facing cameras inte-
grated behind the glasses to feed 
SLAM (Simultaneous Localization 
and Mapping) algorithms togeth-
er with a 6DoF tracking inertial 
measurement unit, the glasses are capable of plane detection 
and object recognition. With a slick touch and pressure sensi-
tive controller that nreal provides with its glasses, users could 
decide to stick video content to a wall so it runs there, with 
the correct perspective regardless of where they stand in the 

room (a video-enhanced empty wall if you like). With the nreal 
light glasses eeNews Europe was able to put on, 3D animated 
characters were not only floating in front of our eyes, they were 
truly integrated as volumetric content blending with reality, with 
their own coordinates within the real surroundings. One could 

walk to the avatars or in full circle 
around them, always rendered 
with the appropriate perspective 
as if they were true holographic 
projections.
Bea expects such glasses to 
be used for casual gaming and 
entertainment (without being 
locked to a screen), but also for 
productivity and video conferenc-
ing. One could easily imagine the 
emergence of slim retrofit multi-
camera arrays (like a smart door 
frame) to create dedicated holo-
graphic conferencing spots in the 
home, allowing AR glass wearers 
to share their own real-time 3D 

holographic impression with their AR interlocutor as they talk.
When asked if nreal would work on a 5G capable version of 
the glasses, Bea was cautious, explaining that the company’s 
strategy to connect the glass through USB meant it could start 
selling its product without depending on the mass adoption of 
5G by consumers.

“5G will support the next-gen 
content opportunity, and plat-
forms like this will open the door 
to the next multibillion dollar 
business, creating content that 
people cannot not have” Bea 
said, referring to AR and VR 
content providers and applica-
tion developers such as NextVR, 
ARvizio and Digital Domain.
Nreal has partnered with Qual-
comm to make its nreal light 
glasses cross-platform compat-
ible with smartphones embedded 
with the Qualcomm Snapdrag-
onTM 855 5G Mobile Platform 
and Snapdragon XR Optimized. 
The company will also ben-
efit from Qualcomm ecosystem 
platform providers, SenseTime 
and NetEase AR to bring mixed 
reality content and more AR 
capabilities to users of its nreal 

light glasses. The nreal light are expected to ship in Q3 of 2019 
and the startup has put together a developer’s pack includ-
ing an Android-based development platform built around the 
Qualcomm Snapdragon 845, with a software development kit 
available on Unity and Unreal. 

UNCOMMON MARKET

The developers’ pack includes a computing unit, the 
nreal light and a slim touch- and pressure-sensitive
controller.

From the outside, top-projected content can be seen 
reflected on thick slanted lenses.

Holographic-like video conferencing:  
a killer app for AR?
By Julien Happich

https://twitter.com/eenewseurope
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Modular concept for adaptable test setups 
for the electric future of transportation
A solution for prototyping high power motor drive applications
By Urban Medič, Application Engineer, Infineon Technologies AG

Driving into the future, light electric vehicles (EVs) have 
been notably gaining more and more attention on the 
market of electric transportation. We can experience a 

renewed interest in these solutions due to the concerns about 
the increasing greenhouse gas emissions and air pollution, as 
well as the future availability and price of fossil fuels. Also, light 
EVs go beyond the environmental considerations only. They 
provide smooth operations and stronger acceleration, and they 
require less maintenance than their traditional, fossil-fueled 
counterparts. 

As a rapidly growing demand is on the horizon for these 
vehicles, faster time-to-market enabled by modular prototyping 
is one of the key success factors for manufacturers who strive 
to gain (higher) market share in this segment. 

In this article the author provides an insight into the power 
design challenges and exposes Infineon’s modular concept 
for high power motor drive prototyping helping designers to 
unblock the possible bottlenecks in the R&D process for light 
EVs’ motor drives.

Challenges in power design
Designing high power drive systems at low voltages (lower than 
144 V) requires high current handling, and managing consider-
able thermal dissipation which is typically achieved by parallel-
ing of semiconductor devices – primarily MOSFETs due to their 
low conduction and switching losses.

The extent of MOSFET paralleling is the main focus of per-
formance versus cost optimization of the system where equal 
current sharing and switching performance optimization play 
essential roles in the hardware design.

While insulated metal substrate (IMS) PCB technology is the 
prevailing technology of choice due to its outstanding thermal 
performance, it is not the best suited solution for board rework 
processes that are necessary in the initial design phase quite 
often. But what is the solution then?

The solution: modularity for various test 
scenarios on a single platform
The overall approach is to enable rapid prototyping in the initial 
project design process, by providing an easy-to-use test setup 
for proof of concept designs and investigation of MOSFET tech-
nologies. The modular platform provides the user basic building 
blocks that are interconnected via onboard connectors, thus 
avoiding the need for lengthy layout design and assembly (re-
flow and rework soldering) processes. Furthermore the boards 
include several test points enabling easy probe connection and 
also provide some points of access for current measurements 
via Rogowski probes.

With scalability and versatility in mind, the modular concept 
is based on a power half-bridge building block (power board) 
comprising a single high-side and a single low-side MOSFET. 
The power board module can be used to construct various 

power setups ranging from half-bridge through full-bridge 
to three-phase applications. Furthermore, the power board 
modules can be connected in parallel to increase the current 
handling capability of each phase. When paralleling the power 
boards, all the MOSFETs connected in parallel are driven by the 
same gate driver with the corresponding gate resistors provided 
individually for each MOSFET at the mother boards and the 
interconnection daughter boards.

Power connections and capacitor bank
Screw terminal power connectors are provided on power 
boards for the high current interconnection via copper bars - for 
each phase two copper bars form the DC bus connection that 
connects all the parallel half-bridges of that phase to the ca-
pacitor bank, and to the DC power source. Another copper bar 
connects the outputs of the paralleled half-bridges and provides 
the connection point for the motor.

The power boards feature Infineon’s OptiMOSTM family 
of power MOSFETs in three different SMD power packages 
(TO-Leadless, D2PAK-7, D2PAK). The SMD packages enable 
increased heat dissipation in combination with the insulated 
metal substrate (IMS) PCBs 

Figure 1: Block diagram of the modular prototyping platform 
from Infineon Technologies

Figure 2: Half-bridge modules on IMS boards

https://twitter.com/eenewseurope
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Gate driver – mother and daughter boards
Separate modules – the mother boards – provide the system 
with the corresponding gate drivers. Connecting the mother 
board to a power board through onboard header connectors 
subsequently connects the gate driver IC outputs to the high- 
and low-side MOSFETs. The gate resistors (shown on the block 
diagram in Figure 1), as well as other components required 
for optimization of the gate drive signal, are situated on the 
FR-4 based mother board. This is to enable easy extraction 
and replacement of the resistors when experimenting with the 
component values.

When expanding an individual phase with additional power 
board modules connected in parallel, the gate driver signals 
from the mother board of the phase are propagated to the par-
alleled MOSFETs through interconnections formed via daughter 
board modules, which also provide the additional gate resistors 
for each of the MOSFETs they are interfacing with. The daughter 
boards – when used – are stacked on top of the corresponding 
mother board via provided header connectors that form a paral-
lel bus of the gate driver signals.

Both mother and daughter boards provide an additional ce-
ramic capacitor connected to the DC power line at the point of 
connection to the corresponding power board. This provides a 
high frequency handling capacitor to each of the power boards 
with lowest possible series parasitics, thus stabilizing the DC 
bus voltage during the high speed switching transitions of the 
half-bridge.

Control board connection
The master mother board interfaces with a microcontroller 
based control board at X3 header connector (see Figure 3). The 
control board (typically Infineon’s XMC™ demonstration board: 
drive card XMC4400) is used to provide all the control signals 
for the gate drivers, and can receive any of the optional sensor 
signals. The supply for the control board is provided by a buck 
regulator at the master mother board. A basic firmware with GUI 
package for open loop V/f induction motor control is provided 
to enable a quick and simple start, and test of the setup.

Multi-phase system, mother boards and MB 
bus
When expanding to a two- or three-phase system, the gate 
driver for phase “U” is provided by the master mother board 
(also interfacing the control board directly) while the gate drivers 
for the additional phases (“W” and “V”) are provided by mother 

boards as shown in Figure 4. The control signals for the ad-
ditional mother boards are extended to the mother board bus 
at the master mother board, and propagated via a ribbon cable 
to the mother boards. The mother board bus also provides the 
15 V supply for the gate drivers and their enable signals. 

Conclusion
The market of light EVs is quite dynamic. Due to the rapidly 
growing market demand, reliable solutions supporting faster 
time-to-market are required. Infineon’s modular approach for 
motor drive prototyping can be a key enabler for manufacturers 
to reduce test cycles and efforts to bring concepts to life sooner 
than with a traditional testing platform. 

For more information about the low voltage drives scalable 
power demonstration board and the featured products, 
please visit the below listed websites and scan the QR code 
to watch video:

- www.infineon.com/LVD-scalable-power-demo-board 
- www.infineon.com/OptiMOS
- www.infineon.com/EiceDRIVER
- https://www.infineon.com/kit-xmc4400-dc-v1 

Figure 4: B6 motor drive implemented with the scalable power 
demonstration boar

Figure 3: Adding power boards in parallel

https://www.facebook.com/EENews-Europe-264480083592516/
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Analog Devices’ lidar is flying  
under the radar
By Peter Clarke

Despite the large amounts of money raised by startups in 
lidar and radar sensing for autonomous vehicles – some 
of it from Tier 1 automotive suppliers – both established 

companies and startups could eventually share the business.
That’s according to Stefan Steyerl director of sales for mobil-
ity and transportation at Analog 
Devices. In an interview conducted 
at Embedded World in Nuremberg 
he pointed out to eeNews Europe 
that at level 3 autonomy and above 
– level 5 is full autonomy – any 
system will need a coherent com-
bination of optical systems, radar 
and lidar.
“You need all three. There’s only 
two cars in production that have 
lidar; the Audi A8 and the Audi A7,” 
Steyerl said.
And Analog Devices has its own li-
dar and radar solutions for autono-
mous vehicles. “We decided not to 
invest in cameras. There’s plenty 
of that technology and really it’s all 
about the processing. But in lidar 
we can demonstrate the whole 
signal path,” he added.
Early prototypes of lidar were constructed with rotating heads 
but these are bulky and were never going to be acceptable 
to automobile makers, said Steyerl. The automobile makers 
needed to preserve their sleek aerodynamic profiles and were 
clearly going to opt eventually for some sort of beam-steering 
solution.
And this was the reason ADI acquired tech-
nology from Vescent Photonics Inc. (Golden, 
Colorado) in November 2016, which had de-
veloped a liquid-crystal-based laser beam 
steering technology.
Optical cameras are good for object recog-
nition but don’t understand how far away 
something is; and therefore how much time 
there is to run before impact, said Steyerl. 
Radar uses radio-frequency electromagnetic 
waves to measure distance but does not 
have the resolution of an optical camera. 
Lidar uses laser beams to measure the 
distance and recognize objects. Scanning 
lidar systems can be used to detect objects 
on or near the roadway and fill the blind 
spots known to exist when using radar and 
cameras, he continued.
“We use the liquid crystal to control the di-
rection of the laser beam. It scales well with 
size, power and cost. We haven’t demo-ed it publicly but we 
have done an in-car demo in private,” said Steyerl. “It may take 
another couple of years to productize,” he added.
While there are a lot of startups working with tier-ones on par-

ticular aspects of vehicle autonomy Steyerl reckons ADI has the 
advantage that it can integrate a lot of the signal chain behind 
all three types of sensor; RF, laser and optical. “It is not our aim 
to be a tier-one but to understand and influence the system 
concepts,” he said.

Does that include digital data fusion? Not really says Steyerl. If 
you just look at the raw data coming off the three sensor types 
it would quickly be gigabytes of data and it’s not feasible to 
process that in the car or move it to the cloud, Steyerl said. 
“Therefore pre-processing at the sensor becomes vital: to prune 

the data in 3D and 4D. We build the bridge 
from analog to digital and back. So pre-
processing is a good place for ADI to play,” 
he added.
ADI’s radar capability also came from an ac-
quisition: Symeo GmbH (Munich, Germany). 
The high-precision radar technology was 
originally developed within Siemens and 
subsequently spun-out as an independent 
entity in 2005 by the Siemens Technology 
Accelerator GmbH. It enables real-time po-
sition detection and distance measurement 
and is designed to work in tough environ-
ments.
“It was a radar sensor for the industrial 
market; for robots, cranes, construction, 
and monitoring truck movements,” but 
again it allowed ADI to gain system-level 
knowledge.
Symeo operates as a wholly-owned sub-
sidiary but is able to leverage ADI’s global 

sales capabilities while receiving additional resources for R&D 
while being encouraged to traverse that R&D into the automo-
tive area of interest, Steyerl said. “It’s a business model we have 
found worth repeating,” he said.

AUTONOMOUS DRIVINGNEWS & TECHNOLOGY

Stefan Steyerl, director of sales for 
mobility and transportation at Analog 
Devices.

https://twitter.com/eenewseurope
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Liquid crystal metasurface makes better lidar sensors
By Christoph Hammerschmidt

The market for lidar sensors for use in autonomous ve-
hicles is now hotly contested; almost every month a new 
supplier appears on the scene. The US startup Lumotive 

now wants to grab one of the top places - with an innovative 
technology and a financial injection from Bill Gates himself.
Gleb Akselrod, CTO and co-founder of Lumotive, explains that 
the difference to available lidar sensors lies in their beam steer-
ing technology. The engineers from Seattle in the US state of 
Washington use a Liquid Crystal Metasurface (LCM) to control 
the infrared laser. This means that the 
entire Lidar sensor requires no me-
chanically moving parts and thus has 
the prospect of significantly increased 
reliability and a longer service life 
compared to its competitors.
However, the absence of mechanical 
parts due to the patented LCM tech-
nology is not the only unique selling 
point of the newcomer. The decisive 
components can be produced using 
standard semiconductor methods, explains Akselrod. This 
means that production scales enormously well and the sensors 
can be manufactured in large quantities at low cost. “We are 
bringing Moore’s Law into lighting technology,” says Lumotive 
CEO William Colleran, the other co-founder of the company.
With this technology, however, Lumotive not only wants to 

produce inexpensive and durable sensors - they should also 
achieve higher performance compared to the market environ-
ment and offer more technical options. The Lumotive lidar 
sensor scans a 120-degree field of view 20 times per second. 
The resolution is said to be very high at 0.1 degrees. The LCM 
technology also enables a unique selling point: it allows the 
user to jump from one point to another with practically no time 
delay; Akselrod calls this feature “Random Access Scanning”. 
This means that the sensor has a “Fast Scan” mode in which 

it scans objects more intensively 
once they have been captured. This 
of course requires a high sensitivity 
of the sensor. “Compared to MEMS-
based devices, we have a 100 times 
higher light gathering capability,” as-
sures Akselrod.
Lumotive has not yet reached series 
maturity, but a benchtop version of 
the sensor is up and running in the 
laboratory. The first prototypes, which 

have a form factor comparable to the series device, are ex-
pected to be available in the third or fourth quarter of this year. 
The central sensor module will be produced using semiconduc-
tor methods. Lumotive’s semiconductor technology partners 
are the fabless semiconductor manufacturer Himax and foundry 
TowerJazz.

ZF acquires manufacturer of autonomous transport systems
By Christoph Hammerschmidt

The vehicle technology company ZF Friedrichshafen AG 
has acquired 60 percent of the shares of 2getthere B.V. 
Based in Utrecht (the Netherlands) and with offices in 

San Francisco, Dubai and Singapore, the company offers entire 
automated transport systems. Their application spectrum 
ranges from driverless electric transport systems at airports 
to innovative urban transport infrastructures. With its strategic 
investment, ZF aims to establish a foothold in the growth mar-
kets “Mobility as a Service” and 
driverless transportation systems.
The majority share in 2getthere 
complements ZF’s existing 
investments and cooperations 
such as the joint venture e.GO 
Moove GmbH with Aachen-
based e.GO Mobile AG, which 
aims to produce the autonomous 
minibus e.GO Mover, and Trans-
dev GmbH, a leading operator 
and global provider of integrated 
mobility solutions.
2getthere specialises in the construction of driverless passenger 
and freight transport systems. The company’s systems operate 
in several major cities around the world, including Rotterdam, 
Abu Dhabi, Singapore and numerous airports. 2getthere’s 
driverless transport systems have so far transported more 
than 14 million people in the Rivium (Capelle aan den IJssel/
Netherlands) and Masdar City (Abu Dhabi/VAE) business parks, 

covering a total of more than 100 million kilometres. According 
to ZF, the reliability of the systems installed by 2getthere, which 
include not only the vehicles but also the vehicle control and 
software architecture, should be over 99.7 percent.
The two companies intend to jointly develop technologies for 
autonomous transport systems in the future. “We are now a 
complete system provider for automated driving functions and 
therefore in the perfect position to support 2getthere here. 

We can supply the electric powertrain, 
sensor solutions, high-performance 
computing, and actuators for all stages 
of automated and autonomous applica-
tions,” explains Scheider. To this end, 
the number of engineering and software 
development employees at the Utrecht 
site is to be doubled from the current 
figure of 60.
“2getthere has more than 30 years of 
experience in the autonomous passenger 
transportation market and also unique 
engineering and software expertise. 

This acquisition supports our strategy of becoming a leading 
provider of autonomous transportation systems in the booming 
new mobility market,” says Wolf-Henning Scheider, Chairman of 
the Board of Management of ZF Friedrichshafen AG. In addi-
tion, the automotive supplier wants to strengthen its position 
in the growth markets for “Mobility-as-a-Service”, autonomous 
transport systems, and shared autonomous vehicles (SAV).

AUTONOMOUS DRIVINGNEWS & TECHNOLOGY
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Underground maps to slash the cost  
of Lidar, says WaveSense
By Julien Happich

Last summer, US startup WaveSense 
was closing a $3M seed round for its 
ground-penetrating radar (GPR) tech-

nology, yet another mapping technology 
aimed at autonomous vehicles but exclu-
sively looking at sub-surface features. The 
company’s claim is that data extracted from 
scanning underground features (as deep as 
3m underneath the road’s surface) is much 
more reliable than any data acquired opti-
cally by Lidars or cameras, which can be af-
fected by fast changing weather conditions 
and urban landscapes.
Still, this novel sensing technology would 
presumably add to the costs of autonomous 
vehicles and data for the maps has yet to be 
extensively collected to make commercial 
sense, eeNews Europe argued when catch-
ing up with Tarik Bolat, CEO and Co-Found-
er of WaveSense.
Quite the contrary, thinks Bolat. “With Lidar, 
the upper views are dedicated to position-
ing. So we could reduce the laser 
beam count together with the 
field of view of Lidar systems. 
Our GPR would cost under a 
hundred dollars at production 
scale, so it is pretty inexpen-
sive in the current autonomous 
vehicle sensing suite”, explained 
the CEO. “When you consider 
the tens of thousands of dol-
lars spent on Lidar, we would be 
squashing the overall costs”.
“There isn’t much more juice to 
squeeze out of the current sen-
sor set” added Bolat, saying that 
a mapping and car-positioning 
solution totally independent and 
uncorrelated from today’s sensor 
fusion tricks was seducing car 
OEMs. 
“In the next few months, we’ll be 
choosing one or two partners for 
commercialization into different 
markets. One will be the after-
market for autonomous vehicles 
by 2020, and then our solu-
tion could be integrated in the 
autonomous vehicle models of 
2023/2024” detailed the CEO.
Now, WaveSense is pretty much 
starting from scratch as far as 
mapping data is concerned, so 
how does it plan to grow and 
expand its service area?

“Unlike camera or Lidar maps, our solution 
does not require post-processing, we use 
the raw data straight away. First we’ll be 
covering the top ten metropole areas where 
high-value services such as automated 
parking could be offered. Boston (only a few 
miles from where the company is based) 
has about 2400 lane miles to cover. That’s 
not significant and we can create these 
maps. We are not going to map every single 
road in the US but fill the high-value maps 
first. Same for parking, there are about 30 to 
40 parking locations in Boston”. 
Bolat says he received a lot of interest from 
other markets, such as oil & gas operations, 
airports, large logistics and distribution cen-
ters and other environments that typically 
have a low feature surface environment in 
contrast to the rich sub-surface environment 
that GPR has access to. 
For these other markets, WaveSense could 
design bespoke solutions. Utilities can 

create maps of sub-surface 
infrastructures and there are 
other pockets of value, explained 
Bolat, although those are not the 
company’s primary market.
“Most of our pilot activities hap-
pen in Boston and Detroit, but 
we are open to mapping partner-
ships” answered the CEO when 
asked if he could envisage to 
deploy WaveSense’s technol-
ogy into fleets of autonomous 
vehicles being trialled or tested 
extensively on the country’s 
roads. He anticipates that the 
final product design could be 
shrunk to a 67x30cm plate about 
3cm thick, to be fixed under-
neath the car. 
According to Bolat, success in 
deploying autonomous vehicles 
will all be down to safety, and 
WaveSense is precisely trying to 
create a valuable brand around 
safety. “It is all about the utilisa-
tion rate of vehicles. The ride-
hailing market needs autono-
mous vehicles able to operate 
even in very inclement weather” 
concluded the CEO, referring 
to fog and snow covered roads 
where visual markings can’t be 
relied upon.

AUTONOMOUS DRIVING

Tarik Bolat, CEO and Co-Founder of 
WaveSense.

Sub-surface mapping at a city scale.

WaveSense’s ground-penetrating radar (GPR) technology can 
guide autonomous vehicles by exclusively looking at sub-
surface features.
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Nvidia puts a lot of effort into autonomous driving
By Christoph Hammerschmidt

On the occasion of its GPU Conference in San Jose (Calif), 
Nvidia presented a series of innovations to improve the 
road safety of autonomous vehicles. Together with Toyota, 

the graphics processor manufacturer and AI specialist wants to 
work on possibilities for the use of artificial intelligence for autono-
mous driving.

The development partner-
ship with the Toyota Group is 
handled through the Toyota 
Research institute for Advanced 
Development (TRI-AD). To-
gether, researchers from Nvidia 
and TRI-AD plan to develop 
self-driving cars, train them by 
means of AI and then validate 
them. The partnership builds 
on an ongoing relationship with 
Toyota to utilize Nvidia’s Drive 
AGX Xavier AV computer and 
is based on close development 
between teams from Nvidia, 
TRI-AD in Japan and Toyota 
Research Institute (TRI) in the US. The partnership spans multiple 
topics and assets, including the advancement of an AI computing 
infrastructure (of course based on Nvidia GPUs), autonomous driv-
ing simulations based on the Nvidia Drive Constellation platform 
introduced past year, and the further development of in-car real-
time computing platforms for automated vehicles.

The agreement includes the development of an architecture that 
can be scaled across vehicle models and types, accelerating the 
development and production timeline, and simulating the equiva-
lent of billions of miles of driving in challenging scenarios. In fact, 
such a computer is currently something like the holy grail of the 
automotive industry – as part of the digitization of the vehicle, car-
makers and suppliers are putting great efforts in replacing the cha-
otically grown ECU-oriented electronics architecture of the vehicles 
through a rather centralized approach with only few computing 
units that run the functionality of former ECUs as software tasks.

The paramount challenge of autonomous driving is establishing 
consumer confidence by reducing the number of traffic fatalities. 
“Our vision is to enable self-driving vehicles with the ultimate goal 
of reducing fatalities to zero, enabling smoother transportation, and 
providing mobility for all,’’ said Dr. James Kuffner, CEO of TRI-AD. 
“Our technology collaboration with Nvidia is important to realizing 
this vision. We believe large-scale simulation tools for software 
validation and testing are critical for automated driving systems.’’

In this context, AI, and specifically deep learning, has become a 
vital tool for the production of next-generation automated vehicles, 
particularly because of the need to recognize and handle the nearly 
infinite number of scenarios encountered on the road.

Before a car – and in particular a self-driving car - can hit the 
road, its functions need to be rigorously tested. Simulation has 
proven to be a valuable tool for testing and validating AV hardware 
and software before it is put on the road. As part of the collabo-
ration, TRI-AD and TRI are utilizing the Nvidia Drive Constella-
tion platform for components of their simulation workflow. Drive 
Constellation is a data center solution, comprising two side-by-
side servers. The first server - Constellation Simulator - uses 
Nvidia GPUs running Drive Sim software to generate the sensor 

output from a virtual car driving in a realistic virtual world. The 
second server - Constellation Vehicle - contains the Drive AGX car 
computer, which processes the simulated sensor data. The driving 
decisions from Constellation Vehicle are fed back into Constel-
lation Simulator, aiming to realize bit-accurate, timing-accurate 

hardware-in-the-loop testing. Accord-
ing to Nvidia, safety agencies such 
as TÜV Süd are already using the 
simulation platform to formulate their 
self-driving validation standards.

At the same opportunity, Nvidia 
also showed extensions to its Drive 
AV autonomous vehicle software: A 
new planning and control layer has 
been added, designed to enable a 
safe driving experience. A primary 
component of this software is Safety 
Force Field (SFFTM), a robust driv-
ing policy intended to protect the 
vehicle, its occupants and other road 
users. SFF analyzes and predicts the 
dynamics of the surrounding environ-

ment by taking in sensor data and determining a set of actions to 
protect the vehicle and other road users. According to its develop-
ers, the SFF framework ensures these actions will never create, 
escalate or contribute to an unsafe situation and includes actions 
necessary to mitigate potential danger.

Backed by robust calculations, SFF makes it possible for 
vehicles to achieve safety based on mathematical zero-collisions 
verifications, rather than attempting to model the high complexity 
of real-world scenarios via limited statistics. Running on the Nvidia 
Drive platform, frame-by-frame, physics-based SFF computations 
are performed on vehicle sensor data.

SFF has also undergone validation using real-world data and 
bit-accurate simulation, including scenarios involving highway and 
urban driving that would be too dangerous to recreate in the real 
world.

A unique feature of the software is its ability to take into account 
both braking and steering constraints. This dual consideration 
should help eliminate several problematic vehicle behaviour anom-
alies that could arise if they were separated. The policy follows one 
core principle of collision avoidance as opposed to a large set of 
rules and expectations.

“By removing human error from the driving equation, we can 
prevent the vast majority of collisions and minimize the impact of 
those that do occur,’’ claims David Nister, vice president of Autono-
mous Driving Software at Nvidia. “SFF is mathematically designed 
such that autonomous vehicles equipped with SFF will, like mag-
nets that repel each other, keep themselves out of harm’s way and 
not contribute to unsafe situations.’’  

As an open platform, SFF can be combined with any driving 
software. A safety-decision making policy in the motion planning 
stack, SFF monitors and prevents unsafe actions. It separates ob-
stacle avoidance from a long tail of complicated rules of the road. 
When running on a high-performance compute platform like Nvidia 
Drive, it adds another layer of diversity and redundancy features to 
deliver very high levels of safety.

Drive Constallation at work: The Constellation Simulator (left) 
generates the virtual environment signals; the Constellation 
Vehicle (right) processes these data as a “virtual vehicle” 

https://twitter.com/eenewseurope
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Renesas sets the course for autonomous driving
By Christoph Hammerschmidt

In automotive electronics, 
Renesas is one of the top 
dogs. With its R-Car platform 

and ecosystem, it leads ap-
plication fields such as sensor 
data processing, sensor fusion 
and many other applications 
related to ADAS and automated 
driving. Over the past couple of 
years, however, the competitive 
pressure has increased. During 
the recent R-Car Consortium 
Forum in Düsseldorf, Renesas 
sketched a scenario of automo-
tive electronics in the future – 
and how the company intends 
to attack its competitors.

The overall automotive elec-
tronics scenario is determined 
by the Acronym CASE – the 
cars are increasingly Connect-
ed, driving is Automated with 
Shared usage models, and with 
Electric propulsion, enumer-
ated Shinichi Yoshioka, CTO of 
Renesas’ Automotive Business 
Division: 90 % of all new cars 
will be connected by 2025. 
Automated driving at levels 2 
and 2.9 are going to volume 
production. Car Sharing and 
new usage models bring Big 
Data services into the equation. 
Battery, Plug-in hybrid and 48V 
vehicles are seeing quickly ris-
ing demand. So far, nothing new 
in the scenario. Yoshioka added 
another E to this acronym: The 
E/E architecture undergoes a 
dramatic change with central-
ized controls and virtualization 
being the dominating determi-
nants.

This constellation highlights 
the requirements for future in-
car compute platforms. Power-
ful edge computing, Artificial 
Intelligence and computer vision 
will need more sophisticated 
and advanced silicon. The same 
holds true for the link between 
vehicle and cloud which runs through a similarly powerful head 
unit or gateway computer. “These are the areas we want to be 
active”, Yoshioka said.

Having added the R-Car V3M and R-Car V3H processor 
variants to the R-Car family in the 2017 / 2018 time frame, the 
company is offering two devices with focus on vision applica-
tions. According to Yoshioka, these two variants will be seen in 

vehicles whose production 
starts in 2019.

The next platform vari-
ant will be R-Car-Next 
which is expected to popu-
late cars with SoP (Start of 
Production) in 2022. The 
engineering parameters 
for the R-Car-Next make 
clear who Renesas regards 
as the main competitor: In 
terms of power consump-
tion and AI performance, 
the R-Car-Next beats 
Nvidia’s Xavier platform. 
Indeed it is an open secret 

in the industry that E/E developers 
at automotive OEMs and tier ones 
worry about the power needs of 
Nvidia’s computing platforms.

Having the silicon is one thing. 
The SoCs and processors are 
brought to life by a neural network 
conversion tool that supports 
the entire workflow, starting with 
an image data base for training; 
generating neural networks in the 
cloud and generating applica-
tion code through to finished AI 
applications for the Renesas V3X 
processor family.

Yoshioka also introduced Rene-
sas’ approach to enable robust 
systems for automated driving 
(AD). The concept, called RIDs 
(Renesas Interconnected and 
Databank Solution), enables syn-
chronization of vital AD functions 
by providing a unified time-base 
to attach a timestamp to critical 
data. It also enables the auto-
motive in-car electronic system 
to switch communication route 
automatically – thus it can support 
fail-operational conditions.

For the future, Renesas plans 
to further strengthen the comput-
ing power of its R-Car platform. 
Between 2020 and 2022, various 
variants of the Next Gen R-Car Vx 
processors are to be launched, 

covering the market for ADAS and autonomous vehicles. Fea-
tures of this generation are the use of the latest CPU cores Enyo 
from Arm (up to eight cores) as well as a powerful AI engine. 
Designed as a Convolutional Neuronal Network, this engine will 
deliver up to 60 Tera Ops. And yes, the Next Gen R-Car Vx will 
be upward compatible from the current V3M / V3H versions.

Competitive environment: Renesas plans to beat strong 
competitors such as Mobileye and Nvidia with more 
computing power and at the same time lower power 
consumption. (Source for all images: Renesas)

Rewarding markets: These are the segments in which 
Renesas plans to intensify its activities.
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Measuring tire tread wear takes shape
By Rich Pell

Tire sensor and data management company Tyrata has 
announced that it has achieved a significant technology 
milestone in the development of its real-time tread wear 

sensors.
Mounted inside of the tire, the company’s 

IntelliTread tire sensor technology uses wire-
less signals to track millimeter-scale changes 
in tread depth - a challenge given that tires are 
complex, heterogeneous structures com-
posed of many raw materials with widely dif-
ferent properties. However, says the company, 
recent developments in sensor design and 
operation have produced repeatable results 
during tests in a variety of OEM passenger 
tires.

“With these recent results, Tyrata has 
demonstrated significant progress in moving 
from our early bench-top technology demon-
strations towards real-world application of our sensors inside 
of a tire,” says Jesko von Windheim, Chief Executive Officer 
of Tyrata. “By demonstrating reproducible measurements in 
various consumer tires, we’ve achieved a major milestone in 
the development of our technology. “Our next goal is long-term, 
in-tire testing. We are starting to evaluate a host of tires for 

IntelliTread integration and invite collaborators to join us in this 
next phase of evaluation.”

Through advances in sensor design and operation, along 
with electronics and packaging, the compa-
ny says it has now successfully validated the 
technology in OEM passenger tires including 
steel belted radial tires from Hankook and 
Firestone. Sensors mounted to several sec-
tions from each tire produced predictable 
and repeatable responses when the tread 
was removed, one millimetre at a time.

Its latest technology, says the company, 
can monitor, track, and predict tread wear 
over the life of any tire. When a voltage is 
applied to the sensor, an electrical signal 
passes through the tire. As the rubber wears 
down, the signal changes. Sensor electron-
ics use these signal changes to determine 

the tire’s tread depth, which can then be wirelessly transmitted 
for further analytics and/or displayed to the consumer.

This technology breakthrough, says the company, opens up 
the development of production-level packaging and on-vehicle 
integration and testing as the company moves forward in its 
commercialization of the IntelliTread technology.

AI solves soft-switching control challenge  
for three phase converters
By Nick Flaherty

A Silicon Valley start-up has expanded its AI-based soft-
switching IGBT and silicon carbide gate driver architec-
ture to cover three phase power systems. The platform 

from Pre-Switch includes the Pre-Drive3 con-
troller board, powered by the Pre-Flex FPGA, 
and RPG gate driver board, enables a doubling 
of power output for a typical inverter, or an 
increase in switching speed by a factor of up to 
20 times.

Hard-Switching is the most commonly-used 
technique for DC/AC power converters but it 
has numerous drawbacks, the largest of which 
is the introduction of switching losses - wasted 
energy produced while a transistor fully transi-
tions between On and Off states. These switch-
ing losses are responsible for a large percent-
age of power converter losses. In contrast, 
soft-switching minimizes switching losses but 
is has never been successfully-implemented for 
DC-AC systems with varying input voltage, tem-
perature and load conditions. Pre-Switch uses 
Artificial Intelligence (AI) to constantly adjust the 
relative timing of elements within the switching 
system required to force a resonance to offset the current and 
voltage wave forms to minimise switching losses. 

Pre-Switch’s forced-resonant soft-switching topology replac-
es the traditional IGBT or silicon carbide driver with a common 

intelligent controller board, Pre-Drive3, and a specific plug-in 
RPG (Resonant Power Gate) module optimized for the custom-
er’s chosen SiC or IGBT package. The Pre-Switch architecture 

delivers the same switching 
loss performance – or better 
– as a five-level design, but 
significantly reduces cost, 
control complexity and BOM 
count. 

“Customers have called 
Pre-Switch’s soft-switching 
technology ‘the Holy Grail’ for 
power conversion,” said Bruce 
Renouard, CEO of Pre-Switch. 
EV designers have been 
amongst the first to adopt this 
exciting technology because 
it dramatically-reduces iron 
core losses in electric motors 
at cruising torques, providing 
5-12 % more range. However, 
our soft-switching technology 
is also applicable to a wide 

range of industries, and is independent of device technology.”
The Pre-Switch AI-based soft-switching power architectures 

are used in electric vehicles, solar inverters, wind turbines, UPS, 
storage and motor drives. 

Bruce Renouard, CEO of Pre-Switch.
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Aqueous fuel to revolutionize hydrogen 
transport and refuelling
By Julien Happich

Founded in 2014, Australian-Israeli company 
Electriq~Global aims to simplify drastically the whole 
hydrogen transport and refuelling infrastructure thanks to 
a safe water-based and hydrogen-rich fuel it developed 
together with a catalytic system that efficiently releases 
hydrogen on demand for any third-party fuel cells.

Sharing an impressive video of the catalyst in action, 
furiously bubbling hydrogen by simply dipping a catalyst 
tip inside a glass containing the so-called Electriq~Fuel, 
Electriq~Global’ CEO Guy N. Michrowski detailed the 
company’s roadmap and go-to-market strategy to eeNews 
Europe.

“What we’ve developed is the technology for safe H2 
storage using a liquid carrier, a mixture of water and boron 
hydride (BH4) which can store a good quantity of hydrogen 
but which is also safe, non-explosive, non-toxic, and can 
be handled at ambient pressure and temperature”, said 
Michrowski as an introduction. 

“This makes storing hydrogen very cost competitive. In our 
case, the whole infrastructure of H2 transport is simple and 
cost competitive with gasoline. But we also 
designed a method of generating H2 from the 
fuel, on demand thanks to a catalyst, to feed 
fuel cells” continued the CEO.

The technology was invented by Dr. Alex 
Silberman, an electro-chemical expert with a 
strong background in developing fuel cells and 
hydrogen-based energy solutions and currently 
CTO and Co-Founder of Electriq~Global. 

“As he realized that a lot of good companies 
were creating cost competitive fuel cells, he 
decided to focus on the missing component, 
how to make H2 easily accessible. The target 
price for hydrogen to become cost competitive 
with gasoline is $6/kg at the filling station. Our 
aim is to go even below that” said Michrowski. 

“But in fact, we are not competing with 
gasoline, we are enabling the switch to electric 
vehicles. Very soon, by 2025 in Holland, by 
2030 in Germany and by 2040 in France, regu-
lations will be limiting the use of internal combustion engines. So 
we are only replacing the compressed hydrogen stack”. 

“Today, at H2 filling stations, we see a 50% potential cost 
reduction in infrastructure. It is extremely expensive to build an 
H2 filling station to receive hydrogen, with special containers and 
compressors, and it takes a lot of energy to compress hydrogen 
at 700 bars.

An additional cost contributor for H2, 35% comes from the 
need to compress it, requiring special truck trailers which are 
expensive and limited to 200 bars in pressure. In our case, we 
only need a regular truck with plastic containers to transport our 
water-based fuel”.

Another cost-cutter described by Michrowski is that half of 
the hydrogen generated from the Electriq~Fuel comes from H2O 
in the mixture, and the other half from BH4. This means that in 
order to produce the fuel, the company only needs to pay for 

half of the hydrogen it will deliver in its fuel, the other half, water, 
being virtually free.

“And we have a fuel regenerating process. When you sum up 
all these cost-cutting measures, you could go 
under $6/kg for the end consumer at the filling 
station” explained the CEO.

After the Electriq~Fuel has released its hy-
drogen in contact with the catalyst (branded as 
Electriq~Switch) the spent fuel is captured and 
taken back to a plant where it is replenished 
with hydrogen and water for re-use.

In the company’s literature, the Electriq~Fuel 
is described as being composed of 60% water 
and 40% of a chemical mix consisting primar-
ily of the BH4 salt chemical. The solution is 
inorganic, and when put into contact with the 
catalyst, hydrolysis provides 50% of the hydro-
gen while the decomposition of boron hydride 
provides another 50%. The spent fuel consists 
of water and BO2.

The only outputs are hydrogen and heat and 
if it were to use renewable energy to recycle its 
fuel, the company could boast a zero emission 

footprint for its technology, only drawing low purity industrial H2 
to replenish the spent fuel.

On its slide deck, Electriq~Global makes the bold claim that 
its solution offers electric vehicles twice the range for half the 
cost of gasoline. It also claims the aqueous fuel supports an 
energy density up to 15 times that of electric batteries currently 
used in EVs. 

“Today, our fuel has a density that allows the same driv-
ing distance as current EVs, but looking at our roadmap, our 
second generation fuel will have double the density”, Michrowski 
clarified “our 2nd generation fuel is still a boron hydride-based 
mixture, in a higher concentration”.

“Currently, our focus is on larger vehicles such as buses, 
long-haul trucks and logistic vans that could run with light bat-
teries. The batteries are only needed to boost the drive system in 
peak demands”. 

Replacing the compressed hydrogen stack with an Electriq~Fuel tank 
and the catalyst-based Electriq-System.

Guy N. Michrowski, CEO of 
Electriq~Global.

https://twitter.com/eenewseurope
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Electriq~Global says it has several projects going on 
with partners to build pilot systems. The technology will 
first reach the market in two ways according to the CEO.

One will be on-board generators, for buses to extend 
their range. The other will be to help companies avoid 
the challenges associated with the compressed H2 infra-
structure.

“We are going to accelerate the adoption of H2-based 
vehicles, reducing their price while increasing their 
reliability. Once our technology becomes available and 
mature, we’ll start showing the technology in vehicles, 
the barrier to adoption will be lower. There is a push for 
electrification but batteries are not enough for all applica-
tions”, commented the CEO.

“There are about 500 logistic barges in Europe, they 
need a lot of power and batteries won’t work for them”. 

Michrowski gave us another example, comparing 
different use cases for the same EV. “If you are using a 
Tesla to commute to work, to the gym, back home, then 
to the office, you can always find time to recharge it. If 
you are an Uber driver, you won’t be able to recharge 
often enough”.

Now, what about the catalyst and its lifetime? Will it 
need replacement? eeNews Europe asked.

“The catalyst needs to be changed every 10,000 
working hours or about once or twice a year depending 
on mileage. It is a bit like changing your oil filter today. 
The cost will be within the boundaries of today’s automo-
tive maintenance costs” answered Michrowski.

“We will produce the catalyst and tier one OEMs 
will design and manufacture the system on-board the 
vehicle. The catalyst compound is made of simple ele-
ments, no rare materials or noble metals”. 

The CEO said it is still not clear if it will make econom-
ic sense to recycle the catalyst although all options are 
on the table. It may be a matter or cleaning or renewing 
the catalyst part.

Discussing overall fuel energy efficiency, Michrowski 
said that from taking the spent fuel, transporting it to 
a recycling centre, recycling it by adding hydrogen, 
transporting it back to the filling station, then using it in 
a car to generate energy, the fuel was 45% efficient (not 
including the heat generated at the fuel cell), arguing that 
this could go up to 70% if energy was harvested from the 
heat too.

Talking about the commercialization of its technology, 
Michrowski says the company’s first products to market 
will likely be portable generators, within two years from 
now. The second market inroad will be with technology 
for the transport of hydrogen to filling stations. “We are 
active in some projects where we build a demonstrator, 
we show the technical and economic feasibility of H2 
transport from the chemical plants to the filling stations” 
the CEO said. 

The company hopes to have its first truck-compatible 
prototype by the end of this year or early 2020 but it may 
take three to five years before it hits its biggest markets, 
the automotive and maritime sectors. 

Electriq~Global has announced a partnership with 
Dutch startup Eleqtec to launch its water-based fuel 
technology in the Netherlands, including Electriq~Fuel’s 
recycling plants and mobility applications for trucks, 
barges and mobile generators.

Gasoline and Electriq~Fuel’s distribution chain side by side.

Twice the range for half the cost of gasoline with Electriq~Fuel.
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KEMET celebrates 100 years
By Peter Clarke

KEMET Electronics Corp. (Fort Lauderdale, Florida) – now 
known as a world-leading manufacturer of passive com-
ponents – is celebrating 100 years since its formation as 

a subsidiary of Union Carbide. eeNews Europe caught up with 
the company’s CTO Philip Lessner to offer congratulations.

Lessner explained that the father of the 100-year old compa-
ny was a gifted chemist from Cleveland, Ohio – Hugh Cooper – 
who, while working in his garage in 1916, developed an alloy of 
beryllium and aluminum that proved useful in the manufacture 
of vacuum tubes. The alloy – which he called Cooperite – dis-
plays high thermal conductivity, light weight and high-strength 
and its use helped extend the life of vacuum tubes and drive an 
electronic revolution.

In 1919, he sold his patents to Union Carbide Corp, which 
formed KEMET (CHEmical-METallurgical) Laboratories with 
Cooper as its director. From that starting point the 
company also got into the chemistry of “getter-
ing” to complete and maintain the vacuum in those 
tubes.

From that small beginning the company has 
grown to be one with 16,000 employees, 24 manu-
facturing locations and annual revenues of more 
than $1.3 billion. Kemet offers a broad range of tan-
talum, ceramic, film and electrolytic capacitors and 
has branched out into sensing, actuators, magnetic 
components and packaging technologies.

However, the first half of Kemet’s history was 
as a materials company driven by the growth of 
vacuum tube electronics. Then in 1947 came the in-
vention of the transistor and it quickly became clear 
that vacuum tube use would decline as transistor 
use increased and that Kemet needed to add other 
strings to its bow. In the mid-1950s the company 
decided to enter the tantalum capacitor business 
which it did commercially in 1958; followed by multi-
layer ceramic capacitors (MLCCs) in the 1960s. This 
fuelled Kemet’s growth through to the 1980s.

However, Union Carbide was still predominantly 
a materials company and it struggled financially 
following the Bhopal gas tragedy, which occurred December 2, 
1984 at the Union Carbide India Ltd. pesticide plant in Bhopal, 
Madhya Pradesh, India.

In 1988 management bought out KEMET from Union Carbide 
and followed up by taking the company public in 1992. Since 
the turn of the millennium KEMET has grown organically and 
by a series of acquisitions including such well-known names 
as Arcotronics, Evox-RIFA and most recently NEC-Tokin, said 
Lessner.

The development and volume production of tantalum capaci-
tors remains at the heart of the company. “We’ve always been a 
leader in tantalum capacitors with significant market share – 25 
percent of the market. In ceramic capacitors we’re a smaller 
player and therefore with a focus on specialty ceramic capaci-
tors,” Lessner said.

“The other lesson we learned in the 1990s was that signifi-
cance in the home North American market was not enough. We 
needed to be significant in Europe, which is why we made some 
of those acquisitions. We now make film capacitors in Italy, 

Macedonia, Finland and Bulgaria. We make electrolytic capaci-
tors in Portugal and Sweden.”

For the Asian part of the story KEMET had licensed some 
technology from NEC. This led to a joint venture with NEC-Tokin 
that existed from 2012 to 2017. At that point KEMET took 100 
percent ownership and created Tokin Corp. as a wholly-owned 
subsidiary. “This brought us into the area of magnetics, chokes 
and piezoelectric actuators, with factories in Japan, Vietnam 
and China,” said Lessner.

“We are all things passive and we are looking for expansion 
opportunities, this includes value-added modules which can 
include active components. We continue to use innovation in 
metallurgy and chemistry; for example, in automotive electron-
ics where hardening components for harsh environments is 
non-trivial; providing corrosion resistance and longer life times.”

Lessner acknowledged that this module approach increas-
ingly takes KEMET into packaging considerations but said there 
is still progress to be made with basic materials. “In MLCC 
we haven’t reached the fundamental limit. The company has 
recently introduced three new dielectric materials one of which 
– U2J – offers a threefold improvement in dielectric constant,” 
said Lessner.

In terms of capacitor research another promising area is the 
use of carbon nanotubes, Lessner said. “We have also de-
veloped a novel magnetic material we call nanomet. This is a 
nanocrystaline material that has the advantage over metal-flake 
composite materials of a higher saturation current.” Lessner 
said KEMET is developing a series of inductors with enhanced 
specifications around this material.

Lessner said that while there is scope to improve passive 
performance, many components are already so small as to be 
at the limit of pick-and-place assembly operations, which limits 
the scope for miniaturization and cost savings. Hence, there is a 
demand to incorporate passives into the printed circuit boards 

Philip Lessner, Senior Vice President and Chief Technology Officer at KEMET
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that connect and physically support complex active compo-
nents. “We’re working with a major PCB manufacturer on em-
bedded magnetics and inductor and capacitor materials. We’ve 
developed a dc/dc converter module where the capacitors and 
magnetics are embedded in the board.”

Lessner confirmed the PCB manufacturer is Austria Tech-
nologie & Systemtechnik AG (Leoben, Austria), one of Europe’s 
leading producers of high-end PCBs.

One thing that is changing is that passive makers, like IC 
makers before them, are having to cooperate further up the 
supply chain and gain application knowledge, said Lessner. 

“Through most of our history we were a seller of generic 
building blocks. We now need to work closely with the OEMs 
and the board manufacturers. That can mean working on 
automotive inverters for different tier-one suppliers and each 
one ends up being a unique design. There’s definitely been an 
application-specific trend over the last 15years,” he said.

Lessner characterized KEMET’s sales by sector as being 
roughly: 15 percent automotive; 10 percent aerospace, defense 
and medical; 20 percent computer; 35 percent industrial includ-
ing solar and wind; with the balancing 20 percent covering 
all other sectors including consumer and telecommunication. 
Similarly, the company is balanced in terms of geography, he 
said, with thirds of the revenue coming from the Americas, from 
Europe and from Asia.

KEMET is currently a well-balanced operation that will be 
able to survive any coming downturn and even prosper by way 
of the opportunity downturn may represent, Lessner asserted.

“I don’t think consolidation has played out and we will 
continue to look for opportunities. Things are probably a little 
overpriced right now so a slowdown might bring prices down. 
We are bullish in the long term. There is the electrification of the 
automobile and the roll-out of 5G and we have the products to 
serve those trends. We have the technology for the integration 
of passives into modules and then into circuits boards.”

In short, the future looks good for a balanced global supplier 
of passive components and passive component technologies. 
It is impossible to know for sure what the next five years will 
bring, let alone the next 100 years, but one thing KEMET has 
demonstrated – twenty years before David Packard and Bill 
Hewlett – is that great companies can grow from a tiny start in a 
garage.

Happy 100th birthday KEMET.
Philip Lessner, senior vice president and chief technology 

officer, joined KEMET in 1996 as a technical associate in the 
tantalum technology group. He has held several positions of 
increased responsibility in the technology and product manage-
ment areas, prior to the appointment to his current position in 
February 2013. Lessner received a Ph.D. in chemical engineer-
ing from the University of California, Berkeley, and a bachelor of 
engineering degree in chemical engineering from Cooper Union.
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e-peas looks to raise funds for ultra-low 
power IoT microcontroller and sensors
By Nick Flaherty

Belgian energy harvesting specialist e-peas is about to 
set out on a new round of fundraising to develop a new 
ultra-low power microcontroller and sensors for the Inter-

net of Things (IoT). 
“We believe the mass deployment of IoT devices will be 

through install and forget devices and the only way to reach that 
goal and bring intelligence to the edge device is to combine 
energy harvesting with a dramatic reduction in power,” said 
Geoffroy Gosset, CEO and co-founder of e-peas. “So we have 
built the power management side of the solution 
and other components that will offer dramatic 
reduction in power consumption – the next one is 
processing, then sensors. Beginning in 2020 we 
will have our first processing solution.”

The move follows the launch of a thermal gen-
erator that can start up a system from a tempera-
ture difference of just a couple of degrees.

“The reason we decided to design this chip was 
to complete the product portfolio,” said Gossett. 
“We noticed that there is a lot of interest in cold 
start that generates a few tens of millivolts for dif-
ferent temperatures and people want to develop 
applications that use [the energy from] one or two 
degrees difference.”

The problem is that the efficiency of the con-
verter falls as the voltage increases, so the new 
thermal energy generator (TEG) uses self-oscillat-
ing circuits with an optimum efficiency at a certain 
voltage. “We developed a circuit with a specific 
architecture that actually helps people to gather 
all the energy from the TEG from 5 to 10 degrees 
to 30 to 40 degrees – the range from 50mV to 5V 
is 100 fold so if you are able to cold start at 5 de-
grees you can harvest energy up to 500 degrees,” 
he said.

“We used the self-oscillating circuits to cold 
start a main boost converter to provide the range. 
The advantage is that even if the cold start has 
poor efficiency it’s only a transition mode because 
you then switch to the boost converter. This 
means the potential efficiency loss is fully com-
pensated by the main converter, which uses MPPT tracking to 
extract all the power generated by the TEG,” he added.

With solar, RF, vibration and thermal energy harvesters now 
developed, the company is turning to the rest of the system as 
the market matures.

“We present ourselves as a one stop shop for energy har-
vesting whatever the source, so anyone can come to us and 
present a challenge and we can offer the best solution, for 
example we will not have to push for solar when it’s not the right 
solution.”

“We have more and more people reaching out to us knowing 
exactly what they want, it is already much easier than two to 
three years ago, and the more finished products on the market 
the more references people will see, the more confident people 

will be to select the right technology for their products.”
“We are developing two other ranges of products – we are 

breaking even on the energy harvesting parts but still need 
funding for commercial deployment and for the commercialisa-
tion of the new range of products,” he said.

But e-peas is also continuing the development of the energy 
harvesting devices.

“There will be a third generation of EH circuits for different 
applications. What we have today will still be state of the art 

for some applications, and we will have a roadmap for energy 
harvesting.”

The company has signed distribution deals in the USA and 
Asia and is looking to work with partners in the eco-system. 

“We will remain a fabless semiconductor company but we 
believe that while our solutions can be used separately with 
competitor processors, by combining our solutions for pro-
cessing and energy harvesting you have a significant gain in 
device autonomy and it can be used as a combo device. We 
will remain a semiconductor company and have no intention in 
developing final products. We will produce evaluation boards 
and reference designs but not end products.”

“We are in preliminary discussions as the fundraising tour not 
officially started, but it’s coming up.”

Geoffroy Gosset, CEO and Co-Founder of e-peas.
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Graphene wafers in 
production at Paragraf
By Peter Clarke

Cambridge University spin off Paragraf Ltd. (Cambridge, 
England) is in production with 200mm-diameter gra-
phene wafers with its first electronic graphene devices 

expected to be available in the “next few months,” according to 
the university.

It remains unclear whether this represents a delay in pro-
gressing to device fabrication. Back in October 2018 Professor 
Sir Colin Humphreys, chair and co-founder of Paragraf, was 
quoted saying: “I greatly look forward to the production of its 
first graphene electronic device later this year”. Paragraf has not 
said whether that expectation was met.

Now the university has reported that Paragraf has started 
producing 200mm-diameter graphene wafers but did not say 
what substrate they are being produced on. Silicon is the most 
obvious candidate. The significance of producing 20-cm wafers 
topped with graphene is that wafers of that diameter are in wide 
scale use for digital and analog circuit production in IDM and 
foundry wafer fabs, allowing for easier transfer from R&D to 
commercial production.

Paragraf received £2.9 million in funding to support the 
development of its first commercial products in a funding round 
led by Cambridge Enterprise, the university’s commercialization 
arm.

The premise behind the company is that its ability to lay 
down graphene without the use of a copper catalyst could 
place the company at the focus of a wave of graphene-enabled 
electronics. Paragraf’s contention is that ICs made using gra-
phene-based transistors could be ten times faster than silicon 
ICs; and graphene-based chemical and electrical sensors could 
have sensitivity increased by a factor of more than 30.

The company was formed by Professor Sir Colin Humphreys 
from the Centre for Gallium Nitride in Cambridge’s Depart-
ment of Materials Science and Metallurgy, along with his former 
postdoctoral researchers Simon Thomas and Ivor Guiney, who 
developed a method for the large-area deposition of graphene 
in 2015. The three researchers formed Paragraf early in 2018. 
Thomas serves the company as CEO, Guiney serves as CTO, 
while Humphreys serves as chair.

Paragraf has installed customized large-area graphene pro-
duction, processing and characterisation equipment and has in 
the past fabricated “transfer-free’ graphene on small silicon and 
sapphire wafers. The company has said it has strategic partner-
ships in place in preparation for rapid market entry.
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At Mobile World Congress, 
a large stand regrouped 
different graphene-based 

prototypes from members of the 
Graphene Flagship consortium, 
all devoted to bring graphene 
into the mainstream, finding 
everyday life applications from 
re-enforced plastics to wear-
able sensors. As a reminder, the 
Graphene Flagship is one of the 
largest research projects funded 
by the European Commission 
(with a budget of €1 billion over 
10 years), it brings together over 
150 academic and industrial 
research groups in 23 countries.

Ever since the first 2D gra-
phene platelets were exfoliated 
from plain graphite, the wonder 
material has been tested in all 
sorts of devices, not only for its 
peculiar electronic properties but 
also for its mechanical strength 
and stability.

Spain-based industrial-grade 
graphene provider GrapheneTech 
was exhibiting various blends of 
graphene platelets, as powders, 
mixed into inks for conductive 
printing or into plastic pellets with 
various graphene weight percent-
ages for injection molding. On 
the same stand could be seen 2D 
graphene monolayers on copper 
as well as graphene oxide layers 
on wafers from Graphenea. 

Project manager at GrapheneTech, José Antonio Peláez 
Amador walked eeNews Europe through various applications, 
water-based conductive inks being promising for some printed 
electronics applications. The company boasts it produces 
one of the purest graphene in Europe via the solvent-free dry 
mechanical exfoliation of graphite (an abundant European re-
source). GrapheneTech also offers its graphene in a wide range 
of dispersions for functional fluids and coatings. A surprising 
example was a car bumper injection-molded from a thermo-
plastic polymer/graphene nanocomposite, which Antonio 
Peláez Amador said exhibited improved mechanical proper-
ties such as hardness, scratching resistance, tensile strength, 
while being lighter. Depending on the added graphene weight 
percentages and how they are processed, resins can become 
thermally and electrically conductive while benefiting from en-
hanced mechanical properties. Dispersed into rubber, graphene 
not only improves the material’s structural stability and impact 
resistance, it brings it triboelectric properties too, which could 
be of interest to tyre manufacturers.

Graphene even gets mixed into cement, turning the building 
material into what the HeidelbergCement group calls a cementi-
tious conductive layer, used both as cement for bedding tiles 

and as a cheap heating resistor 
layer that provides floor heating 
at the same time. A demonstra-
tor showed electricity conduction 
through the graphene-laden ce-
ment, heating up a tile above. 

A poster anticipated house-
wide applications such as wall 
heating, outdoor de-icing, but 
also electromagnetic interfer-
ence shielding, all structurally 
integrated.

On the electronics side, the 
Catalan Institute of Nanoscience 
and Nanotechnology (ICN2) was 
exhibiting a large area electrolu-
minescent gas detector capable 
of providing local visual cues 
(lighting up progressively) upon 
gas and humidity detection, in 
real time. For humidity detec-
tion, just exhaling towards the 
sensor film created a diffuse 
luminous reaction across the 
sensor-equipped screen-printed 
electroluminescent display. The 
thin screen-printed displays con-
tains a layer of a graphene oxide 
nanocomposite which becomes 
conductive in response to certain 
changes in the air composition, 
locally turning on the elec-
troluminescent display while 
maintaining a direct relationship 
between light intensity and the 
conductivity. 

Ruslan Álvarez, researcher at ICN2 explained eeNews Europe 
such reactive displays could be built to be invisible in the ab-
sence of detection (in airplaines, cars, hotel rooms or at home) 
but emit a clear visual signal in case of a particular gas detec-
tion. ICN2 has worked on a humidity sensor but is also work-

New graphene-based recipes spur startups
By Julien Happich

Graphene powders of various grades and products based on 
2D-layered material.

HeidelbergCement’s multi-function graphene-loaded cement. 

An electroluminescent humidity detector provides local visual 
cues of humidity presence.
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ing on the detection of different 
gases including for the medical 
market. One application could 
include breath detection and the 
intensity of breathing cycles, Ál-
varez noted. Such displays could 
be produced cheaply and could 
be functionalized to respond 
with light to gases such as CO, 
CO2 or NO and possibly other 
contaminants.

On the sensing front, Raivo 
Jaaniso, Head of the Labora-
tory of Sensor Technologies at 
the University of Tartu (Estonia) 
leveraged the high sensitivity 
of single-atomic-layer graphene’s conductivity to defects and 
doping to create ultra-sensitive gas sensors through localized 
functionalization. “They are based on a small matrix of chemire-
sistive graphene sensors, functionalised with small amounts of 
metal oxides or precious metals”, Jaaniso explained, referring to 
a recently published paper in Applied Physics Letters, “Highly 
sensitive NO2 sensors by pulsed laser deposition on gra-
phene”. The paper describes how graphene can be functional-
ized to create adsorption centres of different types for target 
gases by so-called pulsed laser deposition (PLD), introducing 
locally and very precisely small amounts of materials onto 
pristine graphene. Using Ag and ZrO2 as the deposition mate-
rial, the researchers were able to multiply the response to NO2 
gas in air by 40 times in the case of PLD-modified graphene, 
in comparison with pristine graphene, reaching 7 to 8% at 40 
ppb of NO2 and 20 to 30% at 1 ppm of the noxious gas. Many 
different gas sensors could be designed on a tiny sensor as 
the precise PLD tool can form a variety of defects or clusters 
on graphene from different atomic species with different “land-
ing energies”, explains the paper, typically impacting under 1% 
of a monolayer’s through a single laser pulse.

They also found that signal recovery times and sensitivity at 
low concentrations could be further improved under UV light, 
extrapolating a level of detection as low as 1 ppb for NO2 (from 
a few to a few hundreds of ppbs). Jaaniso anticipates that with 

further research and 
investment, such sen-
sors could be integrat-
ed into mobile phones 
to actively monitor 
toxic substances in the 
ambient air.

Another interest-
ing demo was that of 
a capacitive-based 
pressure/force sensor 
demonstrated by Dr 
Yarjan Abdul Samad, re-
search associate at the 
Cambridge Graphene 
Centre. By screen-
printing graphene on 
both sides of a thin 
transparent plastic film, 
Samad and his team 
have developed cheap 
and flexible capacitive-

based force sensors that could 
be used embedded in soles for 
running or gaming applications, 
but also for medical applications 
such as gait analysis. Here the 
demonstration consisted of a 
snowboarding video game where 
the player’s avatar (leaning for-
wards or sideways while surfing 
in snowy curves) could entirely 
be controlled through sensor-
equipped shoes. 

Heading up the startup 
Camsmart Technologies recently 
spun-off Cambridge University, 
improvised CEO Samad aims to 

commercialise the sensors. The startup is seeking partners to 
develop new solutions on a project basis, creating a library of 
designs and IP to address different market segments including 
industrial, medical and gaming.

Founded 
in 2017, Man-
chester-based 
startup Atomic 
Mechanics was 
here to promote 
fully transpar-
ent flexible and 
stretchable gra-
phene-polymer 
films turned into 
organic MEMS 
(Micro Elec-
tromechanical 
Systems) to cre-
ate force-touch 
sensitive inter-
faces. Described 
as MEMS-TI, the 
MEMS consist 
of polymer-
supported 
conductive 
graphene films 
freely suspended 
over a cavity. 
When a pres-
sure is applied to 
the film, defor-
mation of the 
graphene inward 
the cavity can 

be measured through the change of its electrical properties. But 
the same pressure/force sensor could be driven electrically as 
an actuator for haptic applications, claims the company on its 
website.

The startup expects to be able to manufacture such MEMS 
devices in large quantities at a competitive price point. It wants 
to offer large-area transparent force/touch sensor arrays as 
interface overlays for screens of all sizes, possibly including 
haptic feedback all in one layer, with a high spatial resolution. 
Atomic Mechanics didn’t want to leak any specs yet but is 
working on a commercial release soon. 

Possible applications of the graphene-polymer 
MEMS from Atomic Mechanics.

Atomic Mechanics’ MEMS-TI could differentiate 
between taps and taps with maintained pressure.

Dr Yarjan Abdul Samad from 
Camsmart Technologies holding 
sole-shaped screen-printed 
graphene-based force sensors.

A demonstrator of chemiresistive graphene sensors 
elaborated by the University of Tartu. Photo: Randel 
Kreitsberg.
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Sensor finds electrical failures  
before they happen
By Nick Flaherty

Researchers at MIT in the US have developed a system 
that can monitor the behaviour of all electric devices 
within a building, ship, or factory, determining which 

ones are in use at any given time and whether any are showing 
signs of an imminent failure.

The new sensor, whose readings can be monitored on an 
easy-to-use graphic display called a NILM (non-intrusive load 
monitoring) dashboard uses a simple sensor that is attached to 
the outside of an electrical wire at a single point, without requir-
ing any cutting or splicing of wires. From that single point, it can 
sense the flow of current in the adjacent wire, and detect the 
distinctive “signatures” of each motor, pump, or piece of equip-
ment in the circuit by analyzing tiny, unique fluctuations 
in the voltage and current whenever a device switches 
on or off. The system can also be used to monitor energy 
usage, to identify possible efficiency improvements and 
determine when and where devices are in use or sitting 
idle.

The technology is especially well-suited for relatively 
small, contained electrical systems such as those serving 
a small ship, building, or factory with a limited number of 
devices to monitor. In a series of tests on a Coast Guard 
cutter based in Boston, the system provided a dramatic 
demonstration last year. It pinpointed a motor with burnt-
out wiring that could have led to a serious on-board 
fire. Around 20 different motors and devices were being 
tracked by a single dashboard, connected to two differ-
ent sensors, on the cutter USCGC Spencer. The sensors, 
which in this case had a hard-wired connection, showed 
that an anomalous amount of power was being drawn by 
a component of the ship’s main diesel engines called a 
jacket water heater. 

At that point, Leeb says, crewmembers were skepti-
cal about the reading but went to check it anyway. The 
heaters are hidden under protective metal covers, but as 
soon as the cover was removed from the suspect device, 
smoke came pouring out, and severe corrosion and bro-
ken insulation were clearly revealed.

“The ship is complicated,” said MIT professor of elec-
trical engineering Steven Leeb. “It’s magnificently run and 
maintained, but nobody is going to be able to spot everything.”

“The advance warning from NILM enabled Spencer to pro-
cure and replace these heaters during our in-port maintenance 
period, and deploy with a fully mission-capable jacket water 
system. Furthermore, NILM detected a serious shock hazard 
and may have prevented a class Charlie [electrical] fire in our 
engine room,” said Lt. Col. Nicholas Galanti, engineer officer on 
the cutter.

The system is designed to be easy to use with little training. 
The computer dashboard features dials for each device being 
monitored, with needles that will stay in the green zone when 
things are normal, but swing into the yellow or red zone when a 
problem is spotted.

Detecting anomalies before they become serious hazards is 
the dashboard’s primary task, but Leeb points out that it can 
also perform other useful functions. By constantly monitoring 

which devices are being used at what times, it could enable 
energy audits to find devices that were turned on unnecessar-
ily when nobody was using them, or spot less-efficient motors 
that are drawing more current than their similar counterparts. It 
could also help ensure that proper maintenance and inspection 
procedures are being followed, by showing whether or not a 
device has been activated as scheduled for a given test.

The condition-based monitoring is crucial for mission-critical 
systems, says Leeb. In addition to the Coast Guard and the 
Navy, he says, that includes companies such as oil producers 
or chemical manufacturers, who need to monitor factories and 
field sites that include flammable and hazardous materials and 

thus require wide safety margins in their operation.
One important characteristic of the system that is attractive 

for both military and industrial applications, Leeb says, is that all 
of its computation and analysis can be done locally, within the 
system itself, and does not require an internet connection at all, 
so the system can be physically and electronically isolated and 
thus highly resistant to any outside tampering or data theft.

Although for testing purposes the team has installed both 
hard-wired and noncontact versions of the monitoring system 
- both types were installed in different parts of the Coast Guard 
cutter - the tests have shown that the noncontact version could 
likely produce sufficient information, making the installation 
process much simpler. While the anomaly they found on that 
cutter came from the wired version, Leeb says, “if the noncon-
tact version were installed” in that part of the ship, “we would 
see almost the same thing.”
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Kids to design their own robot through AR
By Julien Happich

A robotic design competition has been launched across 
the UK aimed at helping schoolchildren to hone their 
scientific thinking and develop their talent in engineer-

ing today. The competition is based 
on an augmented reality (AR) online 
game platform developed in exclusive 
partnership by educational publishers 
Twinkl and the EPSRC UK Robotics & 
Autonomous Systems Network (UK-
RAS Network). The app and informa-
tion packs can be downloaded from 
the School Robot Competition web-
site:  https://www.ukras.org/school-
robot-competition/ and competition 
entries close on 14th June 2019.

The School Robot Competition 
invites children aged between 8 and 
14 to design a robot that can move 
across Mars and complete various 
tasks and challenges on the planet’s unique surface. Through 
building robots, schoolchildren will acquire robotic technology 
fundamentals and research skills, and be given the opportunity 
to demonstrate their creativity.

The School Robot Competition AR platform – which is also 
available as an app from the Apple App Store and Google Play 
– offers a range of components to build, program and test robot 
designs, including a ‘build mode’ to connect sensors and mo-
tors to a base block, a ‘program mode’ to input coding to dete 
mine how the robot moves, and a ‘play mode’ to test the robot’s 

ability to complete various challenges on Mars.
“Twinkl was set the challenge by the EPSRC UK-RAS Net-

work of inspiring children to become science and technology 
leaders – a challenge that we’re already 
well-versed in. Our solution was to use 
our world-first AR technology to bring 
coding and robotics to schoolchildren 
in a way that puts collaboration and 
communication first. Our latest app 
achieves these goals on an inclusive 
platform that is accessible to all learn-
ers – building confidence in those look-
ing to learn whilst challenging children 
with skills to showcase”, commented 
Pete Casson, Chief Technology Officer 
for Twinkl.

The competition is one of a series 
of activities taking place as part of UK 
Robotics Week, organised annually in 

the last week of June (24th – 27th June 2019) by the EPSRC 
UK-RAS Network. Competition winners will be announced at 
the International Robotics Showcase – the highlight event of UK 
Robotics Week – to be held at the Royal Geographical Society 
in London on Thursday 27th June 2019.  The competition win-
ners will receive a range of unique prizes, from an all-expense 
paid trip to London to the latest iPad Pro/Apple Pencil, or the 
MiRo-E Robot for team entries. MiRo-E is an advanced AI robot 
adapted for education with robust hardware and a specialised 
programming interface to facilitate students coding.

Open source toolkit eases reinforcement learning for robots
By Julien Happich

Acutronic Robotics has designed a toolkit for developing 
and comparing reinforcement learning algorithms using 
ROS 2 and Gazebo. Built as an extension of gym-gaze-

bo, gym-gazebo2 has been redesigned with community feed-
back and adopts now a standalone architecture while mantain-
ing the core concepts of previous work inspired originally by the 
OpenAI gym. 

The company describes gym-gazebo2 as a complex piece 
of software for roboticists that puts together simulation tools, 
robot middlewares (ROS, ROS 2), ma-
chine learning and reinforcement learn-
ing techniques. All together to create 
an environment where to benchmark 
and develop behaviors with robots. 
Setting up gym-gazebo2 appropriately 
requires relevant familiarity with these 
tools. Open code is available in Github, 
while in-depth explanations and ac-
tively growing tutorials can be found at 
https://acutronicrobotics.com/docs

“This is the logical evolution towards 
our initial goal: to bring RL methods into robotics at a profes-
sional and industrial level”, explains Risto Kojcev, Head of AI at 
Acutronic Robotics. The AI team he leads researches on how 

RL can be used instead of traditional path planning techniques. 
“We aim to train behaviours that can be applied in complex 

dynamic environments, which resemble the new demands of 
agile production and human robot collaboration scenarios”. 

Achieving this would lead to faster and easier development 
of robotic applications and moving the RL techniques from a 
research setting to a production environment. gym-gazebo2 is 
a step forward in this long term goal. In a paper, the company 
presented the new ROS 2 based software architecture and 

summarized the results obtained 
using Proximal Policy Optimization 
(PPO). 

The team has focused on MARA, 
a modular robotic arm that is 
natively running ROS 2 in each of 
its modules. They have evaluated 
four different environments with 
different levels of complexity of 
MARA, reaching accuracies in the 
millimeter scale. The environments 
are MARA, MARA Orient, MARA 

Collision and MARA Collision Orient. Get the open code and 
extra resources at: https://github.com/AcutronicRobotics/gym-
gazebo2
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Nanorods as ultra-fast switching colour pixels
By Julien Happich

While plasmonic colours 
are often associated with 
metasurfaces made of 

fixed nanostructures, research-
ers from the United States Naval 
Research Laboratory have given a 
boost to plasmonic-based displays 
by demonstrating dynamic plasmonic 
pixels, whereby the position of the 
actual plasmonic nanostructures can 
be controlled electronically to impact 
the transmittance and colour of an 
incident back-light.

Publishing their work in the ACS 
Nano journal under the title “Dynamic 
Plasmonic Pixels”, the researchers dispersed gold nanorods 
(NRs) in organic suspensions, which very much like anisotropic 
liquid crystal molecules in LCD displays, can be aligned on 
demand by applying an electric-field to modulate light.

But the similarity ends there. The authors explain that NR 
suspensions offer a switching time at least 3 orders of magni-
tude smaller than conventional LC devices (for lack of neigh-
bour interactions), about 30μs versus tens of millisecond for 
LC-based displays. 

Also, by tailoring the geometry and composition of the 
nanorods (gold and silver-coated gold), the researchers were 
able to demonstrate light modulation across a significant por-
tion of the visible and infrared spectrum (from 630 to 2230nm), 
which they say could be used to create high-performance 
optical devices with a fast switching time or fast colour displays 
where compound pixels would be architected in sub-pixels of 
different NR types to perform appropriate colour mixing.

Placed between two transparent conducting electrodes in a 
non-polar solvent, the polymer-coated gold nanorods can be 

aligned along their long axes, parallel 
to the applied field (ON state), or left 
randomly dispersed in the OFF state 
(unaligned).

It is not just the optical anisotropy 
of the alignment that modulates light, 
but the combination of long-wave-
length longitudinal surface plasmon 
(LSP) and short-wavelength trans-
verse surface plasmon (TSP) modes, 
which can be controlled using an 
electric field.

“Upon illumination, each individual 
plasmonic NR can support collec-
tive electron oscillations along its 

transverse and longitudinal dimensions. These localized surface 
plasmon resonances result in enhanced extinction at certain 
wavelengths of light” explains the paper.

Light polarized along the long axis of a NR induces excita-
tion of the long-wavelength LSP mode, while orienting the short 
dimension along the polarization direction excites the short-
wavelength TSP mode. In a suspension of NRs that are ran-
domly oriented with respect to the incident light, both the LSP 
and TSP modes of each individual NR are excited. But the rela-
tive proportion of LSP and TSP response can be controlled by 
inducing NR alignment, which is how the researchers modulate 
the ensemble NR extinction spectrum between unaligned and 
aligned NRs, hence modulating the colour and brightness of the 
light transmitted through the suspension.

Next, the researchers tested various nanorod chemical com-
positions and geometries (of different aspect ratios) to establish 
a library of tunable colours. They also fabricated a plasmonic 
NR seven-segment to demonstrate the use of NR-based plas-
monic pixels in a practical application. 

Quantum dot ‘factory’ tunes colour on-the-go
By Julien Happich

In a recent paper “Facile Room‐Tempera-
ture Anion Exchange Reactions of Inorgan-
ic Perovskite Quantum Dots Enabled by a 

Modular Microfluidic Platform” published in 
Advanced Functional Materials, researchers 
from North Carolina State University pre-
sented a novel way to synthesize perovskite 
quantum dots using microfluidics.

Based on the NanoRobo microfluidic 
platform they unveiled two years ago, the 
Nanocrystal (NC) Factory as the authors call 
it starts with cesium lead bromide perovskite 
quantum dots and introduces various halide 
salts to precisely tune their fluorescence color 
across the entire spectrum of visible light. 

Anions in these salts replace the bromine 
atoms in the green-emitting dots with either iodine atoms (to 
move toward the red end of the spectrum) or chlorine atoms (to 
move toward blue).

“Because the NC Factory can precisely 
control both chemical composition and 
processing parameters, it can be used 
to continuously manufacture perovskite 
quantum dots in any color with the highest 
quality,” explains corresponding author Milad 
Abolhasani.

The NC Factory system consists of three 
“plug and play” modules. The researchers de-
veloped a pre-mixing module to expedite the 
mixing of halide salts and quantum dots, in 
order to improve product quality. The system 
also incorporates a velocity sensor that allows 
users to monitor reaction times accurately. 
The synthesized QDs are then monitored in 
situ using the NanoRobo process-monitoring 

module.
“Not only can we create the QDs in any color using a con-

tinuous manufacturing approach, but the NC Factory system is 

Schematic depiction of the dynamic plasmonic pixel 
when the applied electric field is OFF  
(unaligned: 0 V/μm) and ON (aligned: 6 V/μm). 
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Nanowire AlGaN/GaN core-
shell UV LEDs 5x brighter
By Julien Happich

Researchers from the National Institute of Standards 
and Technology (NIST) have designed ultraviolet light-
emitting diodes based on N-polar AlGaN/GaN core-shell 

nanowires (NWs), which exhibited an electroluminescence at 
365nm, five times that of similar GaN homojunction LEDs. 

As described in the Nanotechnology 
journal, in a paper titled “UV LEDs Based 
on p-i-n Core-Shell AlGaN/GaN Nanowire 
Heterostructures Grown by N-polar Selec-
tive Area Epitaxy”, the brighter LEDs are 
fabricated from nanowires with a so-called 
“p-i-n” structure, a tri-layer design that in-
jects electrons and holes into the nanow-
ire. The addition of aluminium to the shell 
helps confine electrons to the nanowire 
core, boosting the electroluminescence 
fivefold.  

The authors attribute the improved 
characteristics to the localization of spontaneous recombination 
to the NW core, reducing carrier overflow losses through the 
NW shell, and eliminating current shunting. 

“The role of the aluminium is to introduce an asymmetry in 
the electrical current that prevents electrons from flowing into 
the shell layer, which would reduce efficiency, and instead con-
fines electrons and holes to the nanowire core,” first author Matt 
Brubaker explains on the NIST website. 

The nanowire test structures were about 440nm long with 
a shell thickness of about 40nm. The final LEDs, including the 
shells, were almost 10 times larger. Researchers found that the 
amount of aluminium incorporated into fabricated structures is 
dependent on nanowire diameter.

According to group leader Kris Bertness, at least two compa-
nies are developing micro-LEDs based on nanowires, and NIST 
has a Cooperative Research and Development Agreement with 
one of them to develop dopant and structural characterization 
methods. The researchers have had preliminary discussions 
with scanning-probe companies about using NIST LEDs in their 
probe tips, and NIST plans to demonstrate prototype LED tools 
soon. 

The NIST team also holds U.S. Patent 8,484,756 on an in-
strument that combines microwave scanning probe microscopy 
with an LED for non-destructive, contactless testing of material 
quality for important semiconductor nanostructures.

highly modular,” adds Abolhasani. “This means that, coupled 
with continuous process monitoring, the system allows modifi-
cations to be made as needed to eliminate the batch-to-batch 
variation that can be a significant problem for conventional QD 
manufacturing techniques. Additionally, the chemistry we have 
developed in this work allows the perovskite QD processing to 
take place at room temperature.”

According to Abolhasani, the NC Factory system would re-
quire far less labor to operate continuously, and the researcher 
estimates that the system could cut overall QDs manufactur-
ing costs by at least 50 percent. The novel process is patent 
pending and the researchers are seeking industrial partners to 
commercialize the technology. 
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Electronically tunable frequency comb fits on a chip
By Jean-Pierre Joosting

An integrated electro-optic frequency comb can be tuned 
using microwave signals, allowing the properties of the 
comb – including the bandwidth, the spacing between 

the teeth, the height of lines and which frequencies are on and 
off – to be controlled independently. It could be used for many 
applications including optical telecommunication. 

Optical frequency combs are typically bulky and 
expensive, which limits their applications. Conse-
quently, researchers are exploring how to miniatur-
ize these sources of light and integrate them onto 
a chip to address a wider range of applications, in-
cluding telecommunications, microwave synthesis 
and optical ranging. But so far, on-chip frequency 
combs have struggled with efficiency, stability and 
controllability.

Publishing their research in Nature, scientists 
from the Harvard John A. Paulson School of 
Engineering and Applied Sciences (SEAS) and 
Stanford University have developed an integrated, 
on-chip frequency comb that is efficient, stable 
and highly controllable with microwaves.

“In optical communications, if you want to 
send more information through a small, fiber optic 
cable, you need to have different colors of light 
that can be controlled independently,” said Marko 
Loncar, the Tiantsai Lin Professor of Electrical En-
gineering at SEAS and one of the senior authors of 
the study. “That means you either need a hundred 
separate lasers or one frequency comb. We have 
developed a frequency comb that is an elegant, energy-efficient 
and integrated way to solve this problem.”

Loncar and his team developed the frequency comb using 
lithium niobite, a material that can efficiently convert electronic 
signals into optical signals. Thanks to the strong electro-optical 

properties of lithium niobite, the frequency comb spans the 
entire telecommunications bandwidth and has dramatically 
improved tunability. 

“Previous on-chip frequency combs gave us only one tuning 
knob,” said co-first author Mian Zhang, now CEO of HyperLight 
and formerly a postdoctoral research fellow at SEAS. “It’s a like 

a TV where the channel button and the volume 
button are the same. If you want to change the 
channel, you end up changing the volume too. 
Using the electro-optic effect of lithium niobate, 
we effectively separated these functionalities 
and now have independent control over them.”

This was accomplished using microwave 
signals, allowing the properties of the comb – 
including the bandwidth, the spacing between 
the teeth, the height of lines and which frequen-
cies are on and off – to be tuned independently.

“These compact frequency combs are 
especially promising as light sources for optical 
communication in data centers,” said Joseph 
Kahn, Professor of Electrical Engineering at 
Stanford and the other senior author of the 
study.”

A frequency comb, by providing many differ-
ent colors of light, can enable many computers 
to be interconnected and exchange massive 
amounts of data, satisfying the future needs of 
data centers and cloud computing.

This research was co-authored by Brandon 
Buscaino, Cheng Wang, Amirhassan Shams-Ansari, Christian 
Reimer and Rongrong Zhu. It was supported by the National 
Science Foundation, the Harvard University Office of Technol-
ogy Development’s Physical Sciences and Engineering Accel-
erator, and Facebook, Inc.

Research team miniaturizes gas sensors
By Peter Clarke

The European Commission’s Redfinch research project, led 
by the LETI research institute (Grenoble, France), has cre-
ated a low-cost photo-acoustic sensor for gas detection 

and analysis.
The centimeter-sized sensors 

are based on mid-infrared photonic 
millimeter-sized integrated circuits 
in which discrete components are 
replaced by on-chip equivalents. 
This makes them easier to use and 
reduces cost by a factor of ten.

The sensors consume less than 
10W in continuous operation. They 
can be operated in a slow pulse-
burst mode for infrastructure monitoring and when leaks are 
detected, the pulse frequency of the sensor automatically 
increases. This keeps average power consumption low so the 
sensors can be battery-operated or powered by an ambient 
energy harvester, or solar cell. The sensors are intended for ap-
plications in process gas analysis in refineries, gas leak detec-

tion in petrochemical plants and pipelines, and protein analysis 
in liquids for the dairy industry.

“The big picture is that the miniaturization of photo-acoustic 
spectroscopy based on quantum cascade lasers (QCLs) is 

entering the stage of mass production,” said instru-
mentation engineer Jean-Guillaume Coutard, an 
instrumentation engineer at Leti, who coordinated 
the project. “To develop these chemical sensors, 
the Redfinch consortium overcame the challenge 
of implementing their capabilities in the important 
mid-infrared region, where many important chemi-
cal and biological species have strong absorption 
fingerprints.”

“This allows both the detection and concentration 
measurement of a wide range of gases, liquids and biomol-
ecules,” Coutard said.

The Redfinch consortium members include: Cork Institute 
of Technology, Université de Montpellier, Technische Univer-
sität Vienna, mirSense SA, Argotech as, Fraunhofer IPM and 
Endress+Hauser.

Conceptual image of an 
integrated electro-optic 
frequency comb, courtesy of 
Second Bay Studios/Harvard 
SEAS.
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CEA’s first lab outside France to recycle solar panels
By Nick Flaherty

French research lab CEA has set up a joint laboratory for 
recycling and recovery of resources from electrical and 
electronic waste (e-waste) with the Nanyang Technologi-

cal University (NTU) in Singapore. The €13m NTU Singapore-
CEA Alliance for Research in Circular Economy (NTU SCARCE) 
will focus on four research thrusts that address the recycling 
and recovery of materials from common e-waste such as dis-
carded lithium-ion batteries and 
printed circuit boards as well as 
silicon solar panels and plastics 
from e-waste.

The lab will develop eco-
friendly methods to recycle 
lithium ion batteries, and extract 
up to 75 per cent of metals such 
as cobalt, nickel, lithium and 
manganese. These materials 
can be re-used to produce new 
lithium ion batteries. 

This is CEA’s first research 
centre outside of France and will 
look at formulating advanced 
e-waste separation and extraction techniques that are more 
eco-friendly and energy efficient than current methods. “The 
CEA has been collaborating with NTU since 2012 on materials 
science and the creation of the joint NTU-CEA laboratory, our 
first one to be implemented abroad, is a new decisive step in 
that way. More than 15 CEA researchers will spend extended 
periods in Singapore to strengthen this collaboration. This will 
make the most of CEA’s world-renowned expertise and tech-
nologies in materials recycling and waste management,” said 
CEA Deputy Chairman Dr. Laurence Piketty. 

“In collaboration with NTU, we will examine solutions for re-
cycling batteries, solar panels and for the treatment of electron-
ic waste, where our R&D and innovation will be translated into 
industrial processes for getting high value-added products,” he 
said.

The National Environment Agency (NEA) of Singapore is sup-
porting this NTU-CEA joint research centre under the agency’s 

Closing the Waste Loop (CTWL) 
Research and Development (R&D) 
Initiative. 

“This joint research centre will 
grapple with one of the most increas-
ingly important issues in recycling as 
the world continues to produce more 
electronic devices and e-waste. It will 
study new methods and technologies 
to process and recover precious ma-
terials from e-waste, while minimis-
ing environmental impact,” said NTU 
President Professor Subra Suresh.

E-waste contains heavy metals 
that are both valuable and hazardous, 

which must be properly managed and disposed. The proper 
recycling of e-waste will not only protect human health and the 
environment, but also conserve resources from the materials 
recovered.

“In Singapore, about 60,000 tonnes or 11kg of e-waste per 
person are generated each year. This lab will support the na-
tion’s mission to find new ways to recycle e-waste in a sustain-
able and eco-friendly manner while at the same time, extract 
materials that can be re-used again,” said NTU Professor 
Madhavi Srinivasan, Co-Director of the centre.

Lockheed Martin to debut tiny smart satellites
By Jean-Pierre Joosting

Slated for launch this year, Lockheed Martin is changing 
the way satellites operate with a new generation of space 
technology that will allow satellites to change their mis-

sions in orbit.
Satellites that launched one, ten or even 

fifteen years ago largely have the same 
capability they had when they lifted off. With 
the new architecture, users can add capabil-
ity and assign new missions with a software 
push, just like adding an app on a smart-
phone. This new technology, called SmartSat, 
is a software-defined satellite architecture 
that will boost capability for payloads on 
several pioneering nanosats ready for launch 
this year.

“Imagine a new type of satellite that acts 
more like a smartphone. Add a SmartSat app 
to your satellite in-orbit, and you’ve changed 
the mission,” said Rick Ambrose, executive vice president of 
Lockheed Martin Space. “We are the first to deploy this ground-
breaking technology on multiple missions. SmartSat will give 
our customers unparalleled resiliency and flexibility for chang-

ing mission needs and technology, and it unlocks even greater 
processing power in space.”

This year Lockheed Martin is integrating SmartSat technol-
ogy on ten programs and counting, including 
the Linus and Pony Express nanosats, which 
will be the first to launch. These are rapid-
prototype, testbed satellites using internal 
research and development funding, ready for 
2019 launches on the first LM 50 nanosatel-
lite buses:

The Linus project delivers two 12U cube-
sats performing a technology demonstration 
mission, validating SmartSat capabilities as 
well as 3D-printed spacecraft components.

Pony Express builds multiple 6U satel-
lites destined for a low earth orbit and will 
space qualify state-of-the-art networking 
technologies. Pony Express 1 is a pathfinder 

for a software-defined payload that will test cloud computing 
infrastructure and was developed in nine months. Follow-on 
Pony Express missions will prove out RF-enabled swarming 
formations and space-to-space networking.
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Eliminating the battery/cell barrier  
to flexible design innovation
By EJ Shin

As the market for IoT-connected devices, medical, mobile 
devices and smart wearables steadily grows, batteries 
are becoming recognized for the vital role they play in 

making these next-generation products possible and market 
adoption skyrocket.

Physicists and chemists have conducted countless experi-
ments and invested heavily in R&D to develop batteries that 
enable and improve the products we increasingly depend on. 
While they’ve been successful in increasing energy density 
through the development of various chemical materials and 
manufacturing technology, form factor remains a key barrier for 
design engineers and product developers. 

The battery imperative
Batteries have become one of the most important components 
for product performance and design as more and more prod-
ucts have become portable, include more functionality and 
require more power to work. And now battery form factor is an 
essential consideration for creating attractive and comfortable 
devices. 

While product components including sensors and chips tend 
to be small enough to enable flexibility in product design, the 
traditional rigid battery limits innovation in the majority of cases. 
As wearables and IoT device manufacturers compete with 
products that provide higher and higher levels of usability and 
comfortability, demand for thin and flexible batteries is rising.  

Battery use cases
Lithium ion, which boasts high energy density, is the dominant 
battery chemistry used in everyday products. Rigid batteries 
and other form factors are useful for a variety of applications, 
but as you’ll see in table 1, thin, flexible batteries are enabling 
next-generation products.

Thin, flexible battery
As you might expect, the biggest difference between flexible 
batteries and traditional rigid ones are the flexible battery’s abil-
ity to withstand pressure at various degrees and still perform 
as expected. It can be bendable, rollable and even foldable in 
any direction. This is critical for new products that need to be 
curved or bent along the surface of an object or, in the case of 
wearables, a part of the body. 

Moreover, flexible batteries are needed to turn existing 
products into Internet of Things or so-called connected devices. 
These devices need to maintain, or even improve, their original 
look and feel, while adding features that make them smart. A 
thin and flexible battery as shown in figure 1 can be used to 
make the change seamless. 

Let’s take a jacket as an example. If a product designer 
wants to build a jacket with LED lights on the back for safety in 
defense or security use cases, and have a rechargeable battery 
embedded inside the jacket for emergencies, it is essential to 
design the jacket in a way that ensures the productivity and 
safety of the people wearing it. 

Wearers should be able to focus on their task, whether 
they’re working, biking or running at night, or performing other 
activities, without being bothered by a bulky battery in the 
pocket or unbalanced weight in one side of the jacket. 

Therefore, the ideal location would be on their back. With a 
thin, flexible battery, users won’t even notice it is there. This is 
the only way to ensure user satisfaction and that they wear the 
jacket as often as needed. 

In order to customize this seamless battery for devices, 
wearables and, in this case, the jacket, here are sample ques-

EJ Shin is Managing Director at Jenax - www.jenaxinc.com

Fig. 1: Jenax’ thin flexible battery foil.

Table1: Battery use cases.
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tions designers can ask 
to determine battery 
capacity, since capacity is 
calculated by the design of 
the system: 
•  How long the lights are 

on per day
•  How often the battery 

inside the jacket should 
be charged

•  How it should be 
charged

•  Whether it is necessary 
to communicate with the 
system when the lights go off

•  What is the maximum thickness the jacket can handle
•  What capacity and dimensions are required. Battery size will be determined based 

on the available area and energy capacity needed to run the system. If the priority of 
the product design is to make it thin, it is possible to increase width and length. If it 
is necessary to fit the battery into a small area, the thickness can be increased while 
width and length decrease. The degree of flexibility will be decided based on the 
thickness. 

Testing flexible battery viability
In the case of lit jacket, the following tests proved the viability of a lithium ion flexible 
battery.

Performance
The battery was bent continuously (dynamic bending), 10,000 times, with a bending 
radius of 20mm while it was charging and discharging for 10 hours (0.1C). The results 
seen in figure 2 show almost no difference in performance between flexible, bent and 
traditional, non-bent cell. Even with constant dynamic bending, the flexible battery 
performed at the same efficiency and capacity as the non-bending baseline level. Thus, 

the jacket can be bent 
and scrunched with-
out concern that the 
battery will degrade.

Safety
Safety is one of the 
key concerns for 
consumers. It is 
important to ensure 
the stability of battery 
performance so that it 
does not catch on fire 
or explode. It’s crucial 
to ensure that the 

integrity of flexible batteries is not affected, despite numerous bending cycles.
When used in wearable applications, you must also make sure that, even if it is cut 

or pierced, nothing can leak out and harm the wearer’s skin. For this purpose, batter-
ies made of gel-polymer have a big advantage over those made with liquid electrolyte, 
which can be prone to leakage. 

A test was done to check the safety of this wearable product life in relation to flex-
ibility and performance under different conditions. 10,000 bends were done first to 
analyze the life cycle of cell. (Cycle refers to how many times charging and discharg-
ing can safely be done). As shown in figure 3, the bent battery performed almost the 
same as traditional rigid, non-bent batteries to 1,000 cycles with capacity retention rate 
above 80%.

Next- generation thin, flexible batteries are enabling a new era of wearables and IoT-
connected devices. By making battery considerations a core component of your design 
parameters, you can innovate high-performance, useful and compelling products. 

Fig. 2: Bending capacity graph of a Jenax flexible 
battery.

Fig. 3: Jenax battery safety graph.
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Multilayer flexible printed circuit spans 26m, reduces weight
By Julien Happich

Trackwise has shipped a 26-metre long multilayer, flex-
ible printed circuit (FPC), believed to be world’s longest 
ever produced, for distributing power and control signals 

across the wings of a solar-powered, unmanned aerial vehicle 
(UAV). 

The circuit is one of over fifty sup-
plied by Trackwise into this vehicle. 
The entire interconnect system (power 
and signal) of the vehicle is made of 
FPCs representing an estimated total 
systems weight saving of 60% over 
traditional wire harness, according 
to the company. This will enable the 
UAV, which is being manufactured 
in the US, to achieve higher payload 
and/or improved speed and range. 
The FPCs are manufactured using 
Improved Harness Technology (IHT), 
a patented, reel-to-reel manufacturing technique. Conventional 
FPCs are rarely more than two metres in length, primarily due 
to limitations of manufacturing processes. IHT overcomes these 
limitations, enabling FPCs of unlimited length to be produced.

The UAV’s flexible circuit is based on a polyimide substrate. 

The planar structure of the circuit dissipates heat better than 
conventional wiring, enabling higher current carrying capacity 
for a given weight of copper conductor. Printed manufacturing 
ensures circuit consistency, fewer connection points are needed 
so reliability is enhanced, and the FPC is easier to install than 

wire harnesses, reducing a vehicle’s 
assembly time and cost.

“There are many new applications 
emerging for long, lightweight FPCs 
but aerospace is a natural fit: weight 
savings, high reliability and cost ef-
fectiveness are critical. We’re also 
seeing growing interest from a variety 
of sectors including medical and au-
tomotive. For the latter, manufactur-
ers are challenged to reduce vehicle 
weight to improve fuel efficiency at 
a time when there’s an ever-growing 

array of electrical and electronic circuits in their vehicles. In par-
ticular, electric vehicles are accelerating this trend”, commented 
Trackwise’s CEO, Philip Johnston. 

FPCs’ planar nature also makes them entirely suited to em-
bedding into composites.

New ‘cutting-edge’ flexible electronics projects announced
By Rich Pell

Industry-led, public/private flexible and printed electronics 
manufacturing partnership SEMI FlexTech (Milpitas, CA) has 
announced new and recently completed cutting-edge proj-

ects featuring novel interconnect and integration strategies. The 
projects, says the organization, include thin batteries, printed 
audio speaker systems, and flexible fan-out wafer level packag-
ing advances.

“The SEMI FlexTech R&D program is driving significant 
advances in the infrastructure required to support world-class 
manufacturing capabilities for Flexible Hybrid Electronics (FHE) 
devices and products,” says Dr. Melissa Grupen-Shemansky, 
SEMI CTO for flexible electronics and advanced packaging. 
“These projects are on the cutting 
edge of integration and demon-
strate the value of collaboration in 
innovation to bring new products to 
market.”

One of the new projects, led by 
ITN Energy Systems in partnership 
with Molex, ENrG, Sunray Scientific, 
and the University of Rhode Island, 
aims to develop ultra-thin charge 
control circuits for an optimized 
ultra-thin battery as a renewable, 
self-recharging, lightweight, flexible 
power source. The battery will power sensor systems for mobile 
applications.

Compared to current commercially available batteries, the 
power package is expected to be smaller, feature greater sensi-
tivity and response time, enable lower power consumption, and 
support optimal temperature and humidity ranges. Initially, the 

team plans to demonstrate a monolithically integrated power 
module with integrated ultra-thin charge control circuitry and 
photovoltaics.

It will then explore integrating a sensor system into the bat-
tery system and, ultimately, creating a working power module 
that includes a sensor, signal processing, and telemetry - all 
within a package less than 250 microns thick. The project is 
scheduled to last 15 months and funded at a total of $2.4 mil-
lion with a 48% cost share by industry partners.

The second new contract, led by UCLA in partnership with 
i3 Microsystems, is for a new electrode array that identifies 
muscle fatigue in training combatants and provides rehabilita-

tion therapies from neural trauma 
or neuropathic disorders. The team 
will create an advanced electro-
myography electrode array and 
commercial CMOS chip in a fan-
out-wafer-level-package (FOWLP) 
based on a biocompatible platform 
for heterogeneous integration.

The FOWLP enables a small 
form factor, with the biocompat-
ibility enabled by a new molding 
compound. The project is sched-
uled for 18 months at a total of $1 

million with a 50% cost share.
Recently completed projects include the development, fabri-

cation, and demonstration of a highly-flexible, wireless, audio-
actuated system and an ultra-thin (less than 250 microns thick), 
solid-state, lithium, secondary battery for printed devices with 
integrated photovoltaic cells for self-recharging.

https://twitter.com/eenewseurope
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Flexible supercapacitor for wearable devices
By Nick Flaherty

Researchers in Glasgow have developed a flexible super-
capacitor that could be used to power wearable devices, 
including solar powered artificial limbs. A team of engi-

neers from the University of Glasgow used layers of graphene 
and polyurethane to create a flexible supercapacitor combined 
with a photovoltaic cell. This was used to power a string of 84 
LEDs and the high-torque motors in a prosthetic hand, allowing 
it to grasp a series of objects.

The top touch-sensitive 
graphene layer developed by the 
team at the Bendable Electronics 
and Sensing Technologies (BEST) 
research group allows sunlight 
to pass through to a layer of 
flexible photovoltaic cells below. 
Any surplus power is stored in a 
newly-developed supercapacitor, 
made from a graphite-polyure-
thane composite. 

The ‘Graphene-Graphite 
Polyurethane Composites based 
High-Energy Density Flexible 
Supercapacitors’, is published in 
Advanced Science and follows 
development of a similar super-
capacitor last year using a silver 
layer. 

The team worked to develop 
a ratio of graphite to polyurethane which provides a relatively 
large, electroactive surface area where power-generating 
chemical reactions can take place, creating flexible superca-
pacitor that can be charged and discharged quickly and delivers 
2.5V, making it more suited for many common applications than 
other 1V devices.

In laboratory tests, the supercapacitor has been powered, 

discharged and powered again 15,000 times with no significant 
loss in its ability to store the power it generates. 

“This is the latest development in a string of successes we’ve 
had in creating flexible, graphene based devices which are 
capable of powering themselves from sunlight,” said Professor 
Ravinder Dahiya (above), Professor of Electronics and Nanoen-
gineering at the University of Glasgow’s School of Engineering, 

who led the research. “Our previ-
ous generation of flexible e-skin 
needed around 20 nanowatts per 
square centimetre for its op-
eration, which is so low that we 
were getting surplus energy even 
with the lowest-quality photovol-
taic cells on the market. We were 
keen to see what we could do 
to capture that extra energy and 
store it for use at a later time, but 
we weren’t satisfied with current 
types of energy storages devices 
such as batteries to do the job, 
as they are often heavy, non-
flexible, prone to getting hot, and 
slow to charge.”

So the team developed their 
own supercapacitor. “Our new 
flexible supercapacitor, which is 
made from inexpensive materi-

als, takes us some distance towards our ultimate goal of creat-
ing entirely self-sufficient flexible, solar-powered devices which 
can store the power they generate,” said Prof Dahiya. “There’s 
huge potential for devices such as prosthetics, wearable health 
monitors, and electric vehicles which incorporate this technol-
ogy, and we’re keen to continue refining and improving the 
breakthroughs we’ve made already in this field.”

Flexible RFID ICs for smart packaging
By Julien Happich

Designed for use in closed HF RFID systems, PragmatIC’s 
PR1101 and PR1102 flexible integrated circuits (Flex-
ICs) are the first products in the company’s ConnectIC 

family. They are targeted at market segments such as food 
and beverage, personal and 
home care, pharmaceutical 
and healthcare. They also 
support the introduction of 
digital interactivity into physi-
cal toys and games.

Developed using Prag-
matIC’s unique platform of 
patented technologies, Con-
nectICs deliver connectivity 
solutions at the lowest cost 
point in the market, claims 
the manufacturer, delivering 
an ultra-thin and flexible solution that can be embedded into 
a wide range of substrates, including paper and plastic. The 

devices reduce the complexity of inlays by using single layer 
antennas, delivering a further step down in cost to brand own-
ers and retailers. These ConnectICs are extremely attractive for 
high-volume fast-moving consumer goods (FMCGs) and other 

mass market applications, 
with electronic connectivity no 
longer limited to high value, 
luxury items.

The PR1100 product series 
facilitates rapid detection of 
objects when one or more 
low-cost custom readers are 
integrated into the system. 
Designed for proximity iden-
tification applications, these 
FlexICs are suitable for appli-
cations including hierarchical 

inventory management, item identification and tracking, supply 
chain assurance and brand authentication.

https://www.facebook.com/EENews-Europe-264480083592516/
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Extending the secure edge in industrial 
control systems
By Erik Halthen

Cyber security in industrial control systems (ICS) is poised 
to delay the adoption of Industry 4.0. Many business 
leaders find it hard to understand ICS cyber security 

challenges as there are many factors contributing to their 
complexity. Furthermore, the engineers developing solutions for 
industrial control systems have likely not seen significant cyber 
security requirements at the device 
level.

Traditional methods for secur-
ing industrial control systems have 
relied on limiting access to net-
works and devices, and monitoring 
network traffic through information 
technology (IT) solutions. 

A product lead working on 
devices in a factory will find it easy 
to dismiss cyber security as an IT 
problem. However, the traditional 
methods for securing industrial 
control systems will no longer be 
sufficient as Industry 4.0 looms on 
the horizon. The challenges of ICS 
cyber security will ultimately delay the adoption of Industry 4.0 if 
companies do not have a strategy to address device security at 
the edge. In order to adopt and capitalize on Industry 4.0, cyber 
security needs to be a critical part of the business plan. Analog 
Devices recognizes the challenges that Industry 4.0 brings to 
the market. Although the industrial market has traditionally been 
slow to change, the adoption of Industry 4.0 has occurred at a 
record pace that exceeds expec-
tations. With these changes, cy-
ber security is becoming one of 
the most challenging obstacles 
to the adoption of Industry 4.0. 
ICS cyber security standards 
and guidelines are in place or 
being established to secure the 
factory, but they do not provide 
guidance on how to accelerate 
Industry 4.0 initiatives. It is our 
mission to enable our customers 
to more rapidly adopt Industry 
4.0 solutions by extending the 
secure edge and making it easier 
to implement security.

Industry 4.0 is changing industrial control systems cyber 
security

There is a reason Industry 4.0 is changing the ICS cyber 
security problem. The very nature of Industry 4.0 is to increase 
access and accessibility of control of the devices in the factory. 
This means increased access to the data to expand transpar-
ency, reduce network planning, lower CapEx, reduce OpEx, im-

prove bandwidth, and optimize machine interworking. Increas-
ing access and accessibility of control means that the cyber 
security risk assessment of the factory system is changing. ICS 
cyber security solutions need to adapt to address the chang-
ing risk, and traditional countermeasures applied to the system, 
such as firewalls and placing a device behind a locked door, 

are counterintuitive to the goals of 
Industry 4.0. This means devices 
will need to be security hardened 
to enable increased functionality 
in a secure method. Identity and 
integrity will be at the core of every 
device in the field to enable trusted 
data and secure operation.

There are many different stan-
dards in the industrial market that 
provide guidance on implementing 
security in industrial control sys-
tems. For example, NIST provides 
security guidance with U.S. gov-
ernance. IEC 62443 is a security 
standard in draft form for the in-

ternational market with governance in Europe. These are two of 
the most predominant standards, providing useful guidelines for 
implementing security and assessing one’s security posture for 
industrial control systems; however, they do not provide guid-
ance on how to accelerate the adoption of Industry 4.0. 

IEC 62443 is currently absent any guidelines for implement-
ing security below the PLC and an ISA99 working group has 

recently been established to 
address cyber security at the bot-
tom layers of the factory within 
the IEC 62443 framework. 

Today, to meet an acceptable 
security posture of a system, 
countermeasures must be ap-
plied to devices that do not reach 
a sufficient level of security. 
These countermeasures typically 
rely on methods such as firewalls 
to limit access and section off or 
isolate vulnerable devices. In the 
future, devices will need to reach 
higher security levels to enable 

the transition to Industry 4.0.
Analog Devices is in a unique position to extend the secure 

edge. Our traditional market space is at the physical edge, 
where the real world is translated into digital signals and data is 
born. This gives us the opportunity to establish trust in data by 
providing identity and integrity much earlier in the signal chain 
and establish a new definition of the secure edge. Tradition-
ally, the secure edge has originated at gateways, PLCs, or even 
servers in the industrial control systems security framework. 
This view is reminiscent of the traditional IT cyber security 
view of the factory but it persists throughout the industry. The 
prospect of driving the secure edge lower in the signal chain is 

Erik Halthen is of security systems manager for industrial 
solutions at ADI’s cyber security center of excellence. He can 
be reached at erik.halthen@analog.com

Fig. 1: Edge devices require transition to adopt for 
Industry 4.0.

Fig. 2: Enabling the highest confidence in decisions: where 
physical to digital conversion occurs.

https://twitter.com/eenewseurope
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enticing because it enables higher confidence in the decisions 
that are being made from that data. 

The earlier identity and integrity can be established in the 
signal chain, the more trust and confidence can be placed in the 
data that is driving decisions.

ICS cyber security cannot be addressed by a one size fits 
all solution and an in-depth defense approach must be ad-
opted and applied based on the risk assessment of the system. 
Analog Devices has a strategy to extend the depth of ICS cyber 
security as Ethernet is adopted at the edge. 

Enabling Industry 4.0 requires the factory to adopt new 
connectivity methodologies. This means that Ethernet has 
taken, and will continue to take, a larger role in industrial con-
trol systems. Analog Devices’ security strategy is to focus on 
where there is Ethernet connectivity because this significantly 
changes the impact any one device on the network has on the 

system. Our current family of industrial Ethernet solutions and 
TSN solutions has been the focus of our security development. 
In the near term, the fido5000, RapID Platform that provides 
2-port, multi-protocol connectivity will be enabled with security 
features that provide key generation/management, secure boot, 
secure update, and secure memory access to protect against 
network bound attacks. The product family roadmap includes 
single-chip solutions that feature a hardware root of trust, 
secure device lifecycle management, secure communications/
mutual authentication, and tamper protection. As the industry 
continues to adopt sensors with increased intelligence, connec-
tivity will extend lower in the factory driving additional security 
requirements at the device level. Analog Devices is committed 
to developing a secure portfolio that enables easier adoption of 
ICS security solutions and establish trust at the edge to acceler-
ate the adoption of Industry 4.0.

Vapor ware for edge computing
By Julien Happich

After announcing its participation to establishing the Edge 
Computing Consortium Europe (ECCE) together with 
other industry players last January, ARM was demon-

strating its own implementation of edge computing at Mobile 
World Congress.

The Vapor Chamber 
exhibited at MWC was 
described as a micro-scale 
multi-tenant edge data cen-
ter, with capable of housing 
175kW worth of IT load in a 
cylindrical form factor easily 
split into interchangeable 
trapezoidal rack towers.

Tightly integrated with 
ARM’s Vapor IO software 
for automatic operation, remote “lights out” monitoring and 
programmatic API-driven control, the Vapor Chamber leverages 
the company’s Neoverse N1 CPU, promising the performance, 
features, and scalability needed to accelerate the transforma-
tion to a scalable cloud-to-edge infrastructure. Compared to 
Arm’s Cortex-A72 processor deployed in various infrastructure 
applications including servers, the company says its N1 CPU 

delivers up to 2.5X performance on data centre workloads, 5X 
better machine learning vector performance and 30% better 
performance per watt in the same technology node.

The Arm Neoverse N1 Platform comprises the N1 CPU and 
supporting system IP connected via a coherent mesh intercon-

nect. The platform is optimized 
for low-latency and bandwidth 
efficiency, to deliver extreme core 
scalability from sub-35W 8-core 
systems to 128+ cores in servers.

It is yet to be seen how big or 
small edge-computing units should 
be designed to become commer-
cially attractive for operators and 
how those will monetize the low-
latency promised by such decen-
tralized data processing.

But ARM is adamant the in-
ternet will need to be completely 
re-architected with such edge-
computing clusters to cater for 

future AI-driven data analytics and applications and make them 
more responsive.

Horizon Robotics raises $600 million
By Peter Clarke

Machine-learning chip developer Horizon Robotics Ltd 
(Beijing, China) has raised $600 million in a funding 
round led by SK China, a venture 

capital arm of South Korea’s SK Group, and 
memory chip maker SK Hynix. The Series B 
values Horizon Robotics at more than $3 bil-
lion, the company said.

Horizon Robotics was founded in 2015 and 
has released two artificial intelligence pro-
cessors – called Sunrise and Journey – and 
raised about $100 million in a round with help 
from Intel Capital in 2018.

The latest round was led jointly by SK China, SK Hynix and 

multiple automotive groups and their investment vehicles. Other 
strategic partners and investors involved in this round include 

Oceanwide Capital, CMBC Capital, CSOBOR 
Fund, and Oceanpine Capital. Existing share-
holders, including Morningside Venture Capi-
tal, Hillhouse Capital, V Fund Management 
and Linear Venture, have also participated in 
the financing. Intel Capital was not mentioned 
as an investor in the latest round.

Horizon Robotics’ ambition is to be a 
leader in edge-AI processors and computing 

platforms to enable autonomous driving, smart cities, smart 
robotics and other IoT devices.

https://www.facebook.com/EENews-Europe-264480083592516/
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Multi-access edge AI is pole mounted
Adlink Technology and Charles Industries have combined their 
expertise to create the industry’s first complete micro-edge low 
latency Artificial Intelligence/Machine Learning/Deep Learn-

ing (AI/ML/DL) solution that 
can be co-located on LTE small 
cell poles or with emerging 5G 
radios. The new solution is a 
compact low profile pole or wall 
mountable unit based on an inte-
gration of Adlink’s latest AI Edge 
Server MECS-7210 and Charles’ 
SC102 Micro Edge Enclosure. 

This advanced solution is well suited for outdoor telecom use 
cases and could be deployed globally to provide a wide range 
of new and advanced services, including autonomous ve-
hicles/pods, virtual and augmented reality applications, vision 
analytics with additional AI/ML/DL applications. Powered by 
advanced, dual-socket Intel Xeon® Scalable processors, the 
MECS-7210 is a high performance, cost effective commercial-
off-the-shelf (COTS) platform in a small footprint 2U chassis 
with 420mm of system depth. Charles’ SC102 Micro-Edge En-
closure has been custom-designed for the MECS-7210, using 
advanced thermal modelling to ensure reliable, high-end AI and 
compute equipment performance in harsh outdoor operating 
environments.
Adlink Technology
www.adlinktech.com

Harting Mica industrial edge computer  
plug & play IoT development kit
Harting have worked alongside Bosch Connected Devices and 
Solutions to develop and release a fully functional new plug-

and-play kit 
that enables 
digital condi-
tion monitoring 
of any kind of 
machinery or 
equipment.  
Selecting, 
installing and 
integrating suit-
able compo-

nents in existing infrastructure can sometimes be very costly 
however this kit is suitable for prototyping and evaluation, and 
for long-term use in industrial environments.
Harting
www.harting.com

2 to 12.8Tbps switches  
target edge data centers
Marvell’s Prestera CX 8500 family of Ethernet switches is ar-
chitected with a robust feature-set to meet the distinctive data 
center requirements for edge computing and 5G applications, 

supporting band-
widths up to 12.8 
Terabit per sec-
ond. Marvell’s new 
switch solutions 
use Storage Aware 
Flow Engine (SAFE) 
technology which 

facilitates virtual storage orchestration by providing greater 
insight into network flows with per flow visibility, advanced 
telemetry and comprehensive diagnostics that identify and 
resolve network congestion. At the same time, integrating inno-
vative Forwarding Architecture using Slices of Terabit Ethernet 
Routers (FASTER) technology, the Marvell Prestera CX 8500 
family brings high radix cores and congestion-aware load bal-
ancing. By enabling virtualization for scalability, FASTER results 
in a reduction in the number of network layers and simplifies 
complexity, allowing edge data center networks to be col-
lapsed into a single layer, ultimately lowering power, space and 
latency.  Most importantly, FASTER can reduce overall network 
costs by more than 50%. The newest Prestera CX solutions 
incorporate cutting-edge SAFE and FASTER technologies at 
bandwidths up to 12.8 Tbps, unleashing 32 ports of 400 Gbps 
or 256 ports of 50 Gbps network throughput.  
Marvell
www.marvell.com 

Jetson TX2-powered controller  
targets edge AI applications
AAEON’s BOXER-8120AI is powered by the NVIDIA Jetson 
TX2, it supports 256 CUDA cores and a range of AI frameworks 
including TensorFlow, Caffe2, and MXNet. The device is able 

to process images, video, and speech in real time, and without 
a connection to the cloud. The system features 8GB LPDDR4 
memory, 32GB eMMC storage, and a Micro SD slot. The BOX-
ER-8120AI with Jetson TX2 is capable of supporting four LAN 
ports. Combined with the device’s 153x30x101mm dimensions 
and remote power/reset switch, this feature means it’s well 
suited for a new type of edge AI street-side parking surveil-
lance system in which the entire system – including cameras 
and the controller – is fitted high off the ground at the top of a 
street light pole. Four LAN ports and two USB 3.0 ports, along 
with USB OTG, mean the new AAEON PC can connect to a 
greater number of cameras and sensors. This enables faster, 
more accurate identification of shoppers and their purchases. 
In addition, USB OTG enables easy maintenance, allowing 
the BOXER-8120AI to connect to a PC or other input devices. 
The BOXER-8120AI has been built for tough environments 
and features a tough aluminum chassis, anti-dust protection, a 
wide operating temperature range, and a 9-24Vdc power input 
range.
AAEON
www.aaeon.com
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11 myths about NAND Flash controllers
By Damien Col

Controllers are the game-changing components in NAND 
flash-based storage systems. While we talk about solid-
state drives (SSDs) as an example that most people 

are familiar with in storage systems, the same controller- and 
system-related myths also apply to USB flash disks, eMMC 
modules, SD cards, or any other form of managed NAND de-
vice. It’s time to separate fact from fiction.

1. The latest flash generation  
is always the best.
New flash-memory generations hit the market with one mis-
sion: Squeeze more gigabytes 
of information into the costly 
silicon. As a result, the price per 
gigabyte decreases with newer 
generations of flash. However, 
this usually means fewer elec-
trons are associated with one 
bit of information. Hence, the 
quality isn’t getting better per se. 
It’s becoming more complex to 
manage. While this isn’t critical 
for the consumer market, where 
quality and reliability are second 
to price, the fact that the latest NAND flashes can be used in 
highly demanding applications is due to the close collaboration 
of flash and controller vendors.

 
2. Performance doesn’t depend on capacity.
Flash-array write and read times are slower than the system 
performance. To reach a certain performance, controllers need 
to interleave read and write operations, meaning access differ-
ent flash arrays at the same time. Espe-
cially for write performance, it’s necessary 
to connect several flashes and hence 
provide higher capacity. On the other hand, 
newer flashes increase the per-die capac-
ity so that an SSD based on a newer flash 
technology may be slower at the same 
overall capacity.

 
3. When you compare the 
performance of different 
SSDs, bigger is always better.
Datasheets usually promote attractive 
performance and often refer to the burst 
speed of the interface. However, looking at 
the system, often the performance bottleneck of the system is 
either in the controller or limited by the flash technology. Most 
significantly, while the fresh-out-of-the-box performance is 
great, performance, especially random write speed, deteriorates 
as soon as the drive is filled.

Many systems are optimized to look outstanding new with 
popular benchmark programs. However, depending on your 
usage, the real experience can differ significantly. Using cheap 
flashes and cheap controllers never has a performance benefit 
in the long run.

4. Performance is constant over lifetime.
The more you fill up your SSD, especially with random data, the 
more administration and management that must be done in the 
background by the controller. The amount of intelligence that 
a controller can apply to interleave background management 
tasks with your actual read or write activity can be game-
changing. Cheaper controllers with fewer resources in terms of 
internal memory or hardware accelerators may do a poor job 
that either results in a shorter lifetime of the system or signifi-
cant performance drops.

 
5. NAND-based 
storage solutions are 
independent of the 
customer use case.
The specific use case of a 
customer application heav-
ily influences the performance 
and lifetime of a storage device. 
Therefore, it’s important to know 
as much as possible about your 
specific application. With this 
knowledge, you can save a lot 
of money and avoid customer 

complaints.
 

6. Consumer NAND flash controllers  
are always cheaper. 
Cheap controllers have less features and hardware support to 
adequately reflect the production price. However, non-optimal 
wear levelling, error handling, or flash management will in-
disputably lead to a shorter lifetime, and your SSD may fail. 

Consequently, you lose all of your valuable 
data and your system is left non-functional. 
Since most of your system cost is deter-
mined by the flash and not the controller, 
investing in a quality controller certainly 
pays off and guarantees a lower total cost 
of ownership (TCO).

 
7. Data is gone  
when you erase it. 
Due to the nature of the NAND flash, it’s 
safe to assume that your data is still on the 
NAND flash even after you’ve deleted the 
files from your storage solution. The actual 
erase process is only performed during 

certain management procedures like garbage collection. Certain 
controllers offer secure erase capabilities, but the real nature of 
the erase must be understood if it’s important for the end ap-
plication.

8. SATA is disappearing  
with the rise in PCIe sales. 
While PCI Express (PCIe) has dominated in many consumer 
markets such as gaming and laptops, the rise and demand-
ing nature of industrial data storage has left the SATA interface 
with a strong footing in industrial markets. With demand rising 
for SSD storage, SATA SSDs are still highly sought after and 
will address markets where PCIe performance isn’t required 

MEMORY TECHNOLOGIES

Damien Col is Technical Marketing Manager at Hyperstone - 
www.hyperstone.com

SLC, MLC, and TLC NAND flash memories.
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ARM extends IP support to 18nm FDSOI
By Peter Clarke

Processor IP licensor ARM and Samsung Foundry have 
announced that physical IP, including an embedded 
MRAM compiler is available for the 18nm fully-depleted 

silicon-on-insulator (FDSOI) process from Samsung.
These builds on the support provided by ARM for 28nm 

FDSOI from Samsung announced in 2018. The latest process, 
known as 18FDS, is also being supported by POP packages for 
Cortex-A55, -R52 and -M33 processor cores.

The combination of 28FDS and eMRAM non-volatile memory 
has brought opportunities around IoT applications. The inclu-
sion of 18FDS is expected to open up power-sensitive applica-
tions in 5G, artificial intelligence (AI), automotive, as well as the 
Internet of Things (IoT), ARM said.

“We’re thrilled that Samsung Foundry has extended its suc-
cessful collaboration on FDSOI technology from 28FDS process 
to 18FDS. With the new platform, 18FDS is a cost reduction 
solution with lower power and same back end of line as 14nm 

FinFET. It has RF and eMRAM support to enable the widest 
range of different applications,” said Umang Doshi, product 
marketing manager in the physical design group at ARM, in an 
article posted on ARM’s website.

“The enhanced PPA [power-performance-area] from our 
18FDS process combined with ARM cores and Artisan physical 
IP will again bring the cost and time-to-market advantages to 
enable the competitive and differentiated SoC designs,” said 
Jaehong Park, executive vice president of design platform de-
velopment at Samsung Electronics, in the same statement.

The Arm-Samsung 18FDS platform includes seven memory 
compilers, three logic libraries, two (1.8 and 3.3V) GPIO librar-
ies, three POP IPs and the eMRAM memory compiler. For 
automotive applications its supports AEC-Q100 Grade 1 design 
requirements, and comes with ASIL-D support and an automo-
tive safety package. The platform will be available in late 2019, 
ARM said.

SkyHigh Memory flash joint venture to open in April
By Peter Clarke

Cypress Semiconductor Corp. (San Jose, Calif.) has 
announced that a joint venture with SK Hynix on the 
production of NAND flash memory has 

received regulatory antitrust approval and is ex-
pected to begin full operations on April 1, 2019.

Cypress announced the plan for a joint ven-
ture in October 2018. It has an initial five-year 
term to manufacture and sell Cypress’ existing 
single-level cell (SLC) NAND products and will 
continue to invest in next-generation NAND 
products. The joint venture will be 60-percent-
owned by SK hynix System IC Inc. and 40-percent-owned by 
Cypress, and it will be based in Hong Kong.

“This joint venture provides a path to a continued and stable 
supply to customers longer term,” said 

Hassane El-Khoury, CEO of Cypress, at the time of the an-
nouncement.

“A key aspect of our Cypress 3.0 strategy 
is to focus on our core technology targeting 
growth markets. We will continue to sharpen 
our focus on differentiated Connect, Compute 
and Store solutions that target the automotive, 
industrial and IoT markets, which have longer 
design cycles. Our NAND customers will now 
be supported by the joint venture, and the joint 
venture will continue to support their future 

needs while allowing Cypress to participate in the success of 
the joint venture.”

Under the terms of the deal Cypress will transfer its full port-
folio of SLC NAND Flash memories to the joint venture.
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or power budget is limited. New SATA flash-memory control-
lers can be used with the latest 3DFlash memory, providing a 
price-competitive solution for applications not driven solely by 
performance.

 
9. The more static data,  
the longer the lifetime.
As NAND Flashes have a limited number of write/erase cycles, 
one can assume that if a drive has a large amount of static data, 
it’s likely to have a longer life expectancy. This isn’t the case. In 
fact, two problems arise through static data. First, retention can 
become an issue if the data is never rewritten. Second, wear 
levelling often can’t be carried out on static data. High-quality 
NAND controllers can feature sophisticated algorithms to wear-
level static data to blocks that have more usage and, therefore, 
prolong the lifetime of a drive.

 
10. The function of wear levelling  
is carried out equally. 
Wear levelling is a vast subject and can be very basic for con-

sumer applications. Alternatively, it can be very complex when 
the end application demands longevity and reliability. It’s impor-
tant to dig deep into wear-levelling features with flash controller 
vendors to understand the true robustness of a system. In short, 
if your data is critical, or has significant value, it’s preferable to 
look into controllers designed for demanding requirements.

 
11. High-speed interfaces  
are only advantageous. 
It’s not only about the sheer amount of memory connected to 
the controller that influences performance and usability. It’s 
equally as important that you manage the heat created by a 
device running at 1 GB/s or even higher speeds. Even active 
water cooling is under discussion for high-end NVMe solutions, 
which comes at a cost. Ultimately, one should not assume that 
high-speed interfaces are delivered free—they incur further cost 
to run.

This article first appeared in Electronic Design -  
www.electronicdesign.com
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10nm-class 8Gb DDR4 DRAM targets premium 
memory applications
Samsung Electronics has developed its 3rd-
generation 10-nanometer-class (1z-nm) 8Gb 
Double Data Rate 4 (DDR4) DRAM without the 
use of Extreme Ultra-Violet (EUV) processing.
Mass production of the 1z-nm 8Gb DDR4 will 
begin within the second half of this year to ac-
commodate next-generation enterprise servers 
and high-end PCs expected to be launched in 
2020. This new development paves the way 
for an accelerated global IT transition to next-generation DRAM 
interfaces such as DDR5, LPDDR5 and GDDR6 that will power 

a wave of future digital innovation. Subsequent 1z-nm products 
with higher capacities and performance will 
allow Samsung to strengthen its business com-
petitiveness and solidify its leadership in the 
premium DRAM market for applications that 
include servers, graphics and mobile devices. 
Following a full validation with a CPU manufac-
turer for eight-gigabyte (GB) DDR4 modules, 
Samsung will be actively collaborating with 
global customers to deliver an array of upcom-
ing memory solutions.

Samsung Electronics
www.samsung.com

Customised SRAM supports up to 70%  
power savings
sureCore Limited’s new SureFit SRAM cus-
tomization service enables low power high 
capacity SRAM subsystems to be implemented 
in advanced FinFET processes for the demand-
ing imaging, artificial intelligence and machine 
learning markets.
The SureFit developed memory system inte-
grates very large memory arrays, delivering high 
bandwidth, low latency and multi-port capabili-

ties required by these data intensive applications. It builds on 
the company’s patented power saving technology that provides 

both functional and power optimised memories to 
deliver unprecedented dynamic and static power 
savings for multi-megabyte, on-chip SRAM arrays. 
By engaging with leaders across a broad range of 
markets, sureCore has developed bespoke solu-
tions tailored to meet precise application demands 
that have delivered up to 70% power savings.
SureCore
www.sure-core.com

SATA Flash cards from 32GB to 1TB
SMART Modular Technologies has unveiled its N200 line of 
SATA products aimed at NAS/SAN storage systems, x86 server-
storage appliances, distributed scale-out servers, industrial 
control and other applications.
Built with Triple Level Cell (TLC) 3D NAND technology, the N200 
line of SATA products includes the mSATA (MO-300), the M.2 
2242 and 2280, the Slim SATA (MO-297), and the removable 
2.5” solid state drive form factors. It delivers the advantages of 
economical, industrial-grade non-volatile memory to embedded 
computing applications. The N200 SATA products are offered in 
capacities ranging from 32GB to 1TB, depending on form fac-
tor, and all are available in industrial and commercial tempera-

tures. N200 features include 
advanced static and dynamic 
wear leveling, advanced error 
detection and correction cir-
cuitry for superior data reliabil-
ity, self-monitoring analysis and 
reporting technology. The N200 
also supports 48bit LBA (logical 
block addressing) with a larger 
maximum transfer size.
SMART Modular 
Technologies
www.smartm.com

DRAM prices to keep on falling in 2H19
Memory market analysis firm DRAMexchange has said that 
with plenty of stockpiled DRAMs on hand price declines are 
set to continue into the second half of 2019. The firm expects 
falls of over 20 percent in 2Q19 but said this has not stimulated 
a recovery in demand and that transactions have been few so 
far. As a result DRAM average selling prices are predicted to 
continue falling in the 3Q19. Inventory levels are standing at five 
weeks on average and up to more than seven weeks depend-
ing on the type of DRAM and the customer. The price drops will 
be steepest for PC and server DRAM at about 20 percent with 
mobile DRAM set to drop by 10 to 15 percent. The PC market 
for DRAM is affected by low end-user equipment demand and 
the shortage of Intel CPUs at the mid- and low-end. Mainstream 
8Gbyte DRAM modules are being priced at $40 and could go as 
low as $30 by year-end DRAMexchange said. 
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OpenVPX portable development platform 
fosters resource sharing
Elma’s D-Frame OpenVPX development chassis enables 
engineers to not only build and deploy embedded applica-
tions quicker, but collaborate and share 
resources as well. The new system 
platform can be used for design and 
demonstration activities, such as board 
design, application development, data 
flow analysis and troubleshooting. 
Aligned with the Department of De-
fense’s tri-service convergence initia-
tive, the D-Frame Development System 
enables engineering teams to share 
knowledge and capabilities. As SOSA 
and CMOSS become more widespread, 
the need for faster application develop-
ment and collaboration among multiple departments will grow. 
The versatile system can accommodate multiple board counts 
in both 3U and 6U form factors, enabling developers to incor-

porate different backplanes from Elma’s broad product line, 
several of which are OpenVPX-based and align with CMOSS 
requirements and the emerging SOSA standard. The system 
features front and rear card guides, with optional conduction-

cooled card guides as well as three fans 
that provide side-to-side airflow and 
an external 12V AC/DC power supply, 
with alternate power options avail-
able. Housed in a professional-looking, 
briefcase-style chassis, the new system 
is easy to transport and comes with 
rubber feet on the chassis’ bottom for 
secure placement. The VPX demonstra-
tor chassis incorporates a hinged, clear 
top lid that simplifies access to probing 
cards and rear transmission modules, 
while enabling easy viewing of internal 

electronics.
Elma
www.elma.com

GloFo, Fraunhofer, NBT launch startup  
for IoT chips
A large part of the technical innovation worldwide is carried out 
by small and medium-sized enterprises. However, these com-

panies do not have the material and 
human resources to develop their 
own highly integrated semiconductor 
solutions. A company founded jointly 
by Globalfoundries, the Fraunhofer-
Gesellschaft and The Next Big 
Thing AG now wants to fill this gap. 
Sensry, the name of the start-up, 
offers its customers access to highly 

integrated, energy-saving and cost-effective sensor systems 
based on Globalfoundries’ 22FDX technology. This enables the 
use of forward-looking system architectures and manufacturing 
methods, even for prototypes and small series, in conjunction 
with state-of-the-art assembly and packaging technologies. The 
modular approach offered by Sensry also offers a high degree 
of flexibility thanks to its modular design. As a result, customers 
get customized sensor nodes with flexible customer-specific 

equipment of sensors and communication solutions including 
the associated cyber security concepts. 
“The Internet of Things creates enormous impetus for business 
ideas in all industry segments. But many creative and innovative 
IoT start-ups often lack the bandwidth to find the right technical 
solutions,” explains Sensry Managing Director Konrad Herre. 
“We offer start-ups and SMEs uncomplicated access to state-
of-the-art IoT system-on-a-chip technology to build ready-to-
use modules. Thus, the complexity of components, modules 
and functional groups is no longer a brake on innovation”. The 
launch of Sensry is the result of the USeP (Universal Sensor 
Platform) joint project funded by the Free State of Saxony and 
the European Union, in which a group of Saxon Fraunhofer 
Institutes is working together with Globalfoundries Dresden. The 
aim of the start-up founded together with Next Big Thing is to 
market the project results. In addition to the chip manufacturer 
Globalfoundries, the Fraunhofer-Gesellschaft for application.
oriented research as well as the start-up incubator and venture 
capital provider The Next Big Thing AG are involved.
GlobalFoundries
www.globalfoundries.com

Module minimizes earth leakage currents
TDK has further developed its Epcos LeaXield module for leak-
age current compensation. Applications include inverter-based 
variable speed drives such as machine tools, pumps, com-

pressors, conveyor 
systems and non-
stationary equipment. 
Leakage currents can 
inadvertently cause 
residual current circuit 
breakers to trip and in 
many cases also result 
in circuit breakers not 

being able to be used or only being able to be used with a great 
deal of additional effort. The LeaXield module couples a current 

phase-shifted by 180° from the leakage current to the phases 
and thus conducts system-related leakage currents back to the 
source, thus avoiding unintentional tripping of the residual cur-
rent circuit breakers and increasing system availability. LeaXield 
is available for load currents of up to 50 A at a rated frequency 
of 50/60 Hz and phase to phase voltages of up to 530 V AC and 
is connected between the residual current switch and the EMC 
input filter of the inverter in standard industrial three-phase TN 
networks. The module can be used up to a leakage current of 1 
A, and leakage current compensation covers a wide frequency 
range from 150 Hz to about 30 kHz. Due to its compact design, 
LeaXield is also suitable for retrofitting existing systems. The 
installation effort is low as no external power supply is required.
Epcos
www.tdk-electronics.tdk.com
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Our mission critical resistors know  

no boundaries!
Our resistors have traveled near and far. They are 
orbiting the Earth aboard many satellites, driving 
on the surface of Mars aboard NASA’s rovers, 
delivering spectacular photographs of the Pluto 
system aboard New Horizons spacecraft, and 
helping NASA’s Voyager 1 travel beyond our solar 
system where no Earth craft has gone before.

More than 35 years and 20 billion kilometers... 
Now that’s reliability.

Made in the USA.

State of the Art, Inc.
RESISTIVE PRODUCTS

MISCELLANEOUS

Automotive qualified constant current LED 
drivers output 250mA
Nexperia has extended its constant current LED driver family 
with eight new AEC-Q101 qualified devices to drive low- and 
medium-power LEDs up to 250mA. The 16 V NCR32xx and 
40 V NCR42xx series are available in two package styles, the 
space-saving SOT457 (SC-74) and the SOT223 (SC-73), a 
slightly-larger option which delivers a higher-power capability 
of up to 1250mW. The LED drivers feature an accurate, stabi-
lized output current of 10mA without an external resistor; if an 

external resistor is used 
then the output current 
is adjustable up to 250 
mA. Voltage overhead 
is low at 1.4 V. For extra 
ruggedness, the junc-
tion temperature of the 
drivers is 150 °C.
Nexperia
www.nexperia.com

Adapter increases isolation  
for unidirectional optical 
modules

Toshiba Electronics’ TOCA1300 allows 
a fibre optic transmitting module to 
be connected directly to a compatible 

fibre optic receiving module, thereby 
allowing the transmission of data 
across short distances. In systems 
where a longer isolation distance 
(‘creepage distance’) is required than 
is achievable with a photocoupler then 
the TOCA1300 provides a simple, 
easy-to-use solution. It is equally valu-
able where shorter coupling than can 
be achieved with fibre optic cable is 
needed. The TOCA1300 ensures high 
integrity data transmission when used 
with the appropriate Toshiba modules 
and connection security is assured by 
a withdrawal force of at least 5.9N.
Toshiba Electronics
www.toshiba.semicon-storage.com
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M12 A-coded connectors  
withstand high pressure cleaning
Binder’s M12 A-coded connectors have been designed specifi-
cally for a variety of applications in the food and beverage 

sectors according to FDA 21 CFR. The range includes moulded 
and angled male and female cable connectors and connect-
ing cables with M12 threads. The moulded heads are made 
from cream-coloured RAL 9001 polypropylene plastic and the 
cables have a grey PVC jacket. The connectors are available in 
three, four, five, eight and 12-pole versions in accordance with 
DIN EN 61076-2-101 and DIN EN 61076-2-104 respectively. 
Maximum current is 4A at 250V. As well as the food and bever-
age sector, these new M12 circular connectors are suitable 
for use in the pharmaceutical and chemical industries and in 
other types of industrial food processing. The M12 connectors 
are designed with premium materials including stainless steel 
and special plastics with highly smooth contours to prevent 
dirt adhesion. Because high pressure cleaning with aggressive 
chemicals is widely used throughout these food and beverage 
sectors, these M12 connectors provide protection to IP68 and 
IP69K.
Binder
www.binder-connector.co.uk

RGB LED module is ultra-bright
Lumileds’ 0.5W Luxeon MultiColor module is comprised of a 
3-in-1 RGB in a standard 3535 PLCC6 package, producing 
red light of 1,000 mcd, green light of 2,300 mcd and blue light 

of 500 mcd at 20 mA 
drive current (with a 
typical forward voltage 
of 2,1, 2.8 and 3.0V, re-
spectively). For reliabil-
ity, the company has 
tested the LED module 
in an hydrogen sulfide 
environment, revealing 
superior maintenance 
of flux and forward 
voltage of the red, 
green and blue LEDs. 
The compact module 
features a black matte 

surface, a flat light-emitting surface and water resistant design 
(IPX8 rating), for use in a number of video wall and illumination 
applications.
Lumileds
www.lumileds.com

Planetary gearboxes  
deliver torque up to 23.5 Nm
For applications that require a high torque, Nanotec offers new 
planetary gearboxes in two sizes and many reductions: the 

GP42 gearbox is designed 
for all motors with NEMA 
17-flange as well as the 
DF45 external rotor motors 
from Nanotec. The GP56 
gearbox can be combined 
with all brushless DC and 
stepper motors in sizes 

NEMA 23 and 24 (56/60 mm). To increase efficiency and 
service life when subjected to high axial and radial loads, the 
GP56 is also available with a reinforced output bearing and 
planetary gears on needle bearings. Both gearbox series are 
offered in one- and two-stage versions with a rated torque be-
tween 1.8 and 23.5 Nm. Their maximum gear backlash is 0.95°.
Nanotec
www.nanotec.de

Handheld power supply is configurable
Fidus Power is offering two industrial and medically-approved, 
600W configurable AC-DC power supplies that measure just 3 
x 5in and weight 600g. The units from Vox Power have an input 

operating range of 85-264VAC 
and up to four single or dual out-
put modules, allowing configura-
tion of 1-8 outputs. Single output 
modules have voltage ranges 
from 1.5 to 60VDC with currents 
up to 25A. Series and parallel 
combinations of the modules can 
result in output voltages of up to 
240VDC and a maximum current 
of 100A from a single configura-

tion. Dual output voltages range from 1.5 to 15VDC with cur-
rents up to 5A. “The 600W configurable supplies have a very 
full feature set allowing effective integration of monitoring and 
control within the end application. Markets such as medical 
equipment, industrial equipment, scientific instruments, test 
and measurement, broadcast, surgical robots, laser control, 
RF equipment, battery-charging applications are areas where 
the product has been successfully used,” aid Mark Gibbons, 
Engineering Manager at FiDUS Power. Units can operate from 
-20 to 70°C with an intelligent fan control built in. Each module 
has an individual inhibit, power good, 5V 10mA bias, remote 
sense,current and voltage remote control and monitoring. The 
front-end module has a global inhibit, AC OK and 5V 200mA 
bias supply. The unit can also be used as a constant current 
as well as a constant voltage source. All models comply with 
EN55011/55022 Level B conducted and radiated emission 
standards. The PSUs also meet EN60601-1-2 4th edition medi-
cal immunity standard. The industrial supply is safety approved 
to IEC/EN/CSA/UL60950-1; the medical version is approved to 
IEC/EN/CSA/UL60601-1 and ANSI/AAMI ES60601-1 and CE 
marked conforming to the low voltage and RoHS directives.The 
products are field and factory configurable.
Fidus Power
www.fiduspower.com
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Free core and spring-loaded LVDTs  
output 4 to 20mA
NewTek Sensor Solutions has expanded the capabilities of its 
DC Linear Variable Differential Transformer (LVDT) technology 

with 4-20mA output capa-
bilities to meet the needs of 
industrial monitoring and feed-
back applications. In addition 
to offering 4-20 mA versions of 
its free-core and spring-loaded 
LVDTs, the company custom-

izes 4-20mA position sensors to customer specifications. The 
4-20 mA loop-powered LVDTs are suitable for use in liquid level 
gaging, robotic automation and industrial automation controls. 
The 4-20mA output signal provided by the sensors integrates 
with a variety of PLCs, digital indicators, computer-based data 
processors, and QC data collection systems. It also allows 
for long transmissions and greater noise immunity, ideal for 
subsea applications requiring long cable runs. NewTek of-
fers hermetically-sealed versions of its 4-20 mA free-core and 
spring-loaded LVDTs capable of withstanding dirt, water, steam 
and other harsh elements. Constructed of TIG welded stain-
less steel, these DC-operated linear position sensors operate in 
hostile environments while the loop wiring connects to instru-
mentation remotely positioned in benign locations. 
NewTek Sensor Solutions
www.newteksensors.com

Rugged wall-mount box computer  
for harsh industrial applications
EKF’s SRS-1201-Blubrick is a rugged box for up to three 
CompactPCI Serial CPU and I/O-boards. Due to various cards 

and functions available, this 
is a superior flexible solu-
tion compared to most other 
boxed computer products.
The SRS-1201-BLUBRICK is 
equipped with a wide range 
DC power supply, suitable 
for either automotive, indus-
trial or railway usage. The 

box of extruded aluminium is provided with a mounting plate 
and available either for conductive cooling or forced airflow.
EKF
www.ekf.com

Digital Power Modules  
supply processing logic circuits, memory
ISL8280M and ISL8282M Hybrid Digital Power Modules 
for Advanced FPGAs, DSPs, ASICs, and Memory. Renesas 
announced a pair of new encapsulated hybrid digital DC/

DC PMBus 
power modules, 
the 10-amp 
ISL8280M 
and 15-amp 
ISL8282M. The 
hybrid digital 
power mod-
ules offer a 
power density 

of 115mA/mm2 in a 12x11mm package, with up to 95 percent 
peak efficiency. They are complete single-channel, synchro-
nous step-down regulated power supplies that operate over a 
wide input voltage range of 5V to 16V. Also announced today 
are the new ISL8210M and ISL8212M analog power modules, 
offered in the same pin-to-pin compatible 12x11mm package 
with 10A and 15A of output current, respectively. The hybrid 
digital and analog power modules provide point-of-load (POL) 
conversion for advanced FPGAs, DSPs, ASICs and memory 
used in servers, storage, optical networking, telecom, and a 
broad range of space-constrained industrial applications. Each 
device integrates a PWM controller, MOSFETs, and induc-
tor inside a new thermally optimised, Grid High Density Array 
(GHDA) encapsulated module. To complete the power supply, 
designers simply add input and output ceramic capacitors.
The ISL828xM Hybrid Digital and ISL821xM Analog Power 
Modules offer a ± 1.5% output voltage accuracy over line, 
load, and temperature with remote sense and 256 output volt-
age options configurable through a simple pin-strap resistor 
setting. The Hybrid digital modules are SMBus/I2C/ PMBus 
v1.3 compatible up to 1.25MHz. The devices come with seven 
switching frequency options from 300kHz to 1MHz and a se-
lectable PFM/light load efficiency mode. Comprehensive fault 
protection with voltage, temperature and current protections 
complete the offering.
Renesas
www.renesas.com

Soft switching IGBT family  
targets induction heating
STMicroelectronics has launched a family of silicon IGBTs 
for increased conduction and switching performance in 

soft-switching circuits such as 
induction cookers in home appli-
ances. The STGWA40IH65DF and 
STGWA50IH65DF 650V STPOW-
ER IGBTs increase the energy 
efficiency of resonant converters 
in the 16kHz-60kHz switching-
frequency range. Extending ST’s 
trench field-stop (TFS) IGBTs for 
soft-switching applications, which 
also include the HB and HB2 se-
ries for power supplies, welders, 

and solar converters, the new IH-series devices are fine-tuned 
for the half-bridge circuits of appliances such as induction 
cookers and other soft-switching applications. Product design-
ers can now choose these IGBTs to target superior energy 
ratings. Rated for 40A and 50A respectively, the STGWA40I-
H65DF and STGWA50IH65DF serve applications up to 4kW. 
With low saturation voltage (VCE(sat)) of 1.5V (typical at nomi-
nal current) and a low-drop voltage freewheeling co-packaged 
diode, these advanced IGBTs combine outstanding conduction 
performance with low turn-off losses of just 0.19mJ (typical) in 
the 40A STGWA40IH65DF. IH-series IGBTs are specified up to 
the maximum junction temperature of 175°C, and feature low 
thermal resistance and a positive temperature coefficient of 
VCE(sat) for enhanced reliability.
STMicroelectronics
www.st.com/stpower
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SMARC 2.0 quick starter kit  
speeds up NXP i.MX 8 based applications
Congatec’s SMARC 2.0 quick starter kit offers everything 
developers need for the immediate evaluation of the new NXP 

i.MX 8 processor generation. 
Developers of vision-based AI 
applications, in particular, ben-
efit from the natively supported 
integrated MIPI interfaces and 
optional pre-configured software 
support for artificial intelligence. 
The kit integrates conga-SMX8 
computer modules with either the 

low-power NXP i.MX 8X or the high-end NXP i.MX8 (QuadMax) 
series, as well as a conga-SEVAL evaluation carrier board, 
which offers access to all interfaces and functions for SMARC 
2.0 based NXP i.MX 8 designs. The evaluation carrier supports 
a comprehensive set of interfaces including 4x PCIe x1, 1x mini 
PCIe, 2x USB 3.0, and 4x USB 2.0 for generic extensions. Next 
to 2x RJ45 for Gigabit Ethernet, 4x COM, 1x CAN bus and 12 
GPIOs are also available. Displays can be connected via dual 
channel LVDS, eDP, DP and 2x MIPI-DSI, and additional stor-
age media via an SD/MMC socket and 1x SATA 6G. Digital and 
analog audio I/Os for I2S and HDA complete the interface offer. 
The quick starter kit also includes an ATX power supply, the 
conga-ACA2 MIPI CSI-2 dual camera module, WLAN antenna, 
LVDS adapter, SATA, USB cable and a cooling solution for the 
module. On software side, a qualified bootloader package and 
board support packages for Linux, Yocto and Android are avail-
able through the congatec Git server. 
Congatec
www.congatec.com

3D ToF camera delivers 80x60 pixels  
depth image
Aimed at depth sensing applications, Terabee’s compact and 
affordable 3D Time-of-Flight camera delivers 80x60 pixels 

depth images over a 
large field of view of 
74° horizontal by 57° 
vertical. The device 
has a frame rate of 30 
fps and a depth reso-
lution of 1% of the 
distance measured. 
Developed for indoor 

use, the ToF depth camera features flexible range options to 
better meet user requirements, including a close-range mode 
at acquire depth data starting from 20 centimeters, up to 1.2m 
for applications such as hand gesture recognition. Switched to 
standard mode, the ToF depth camera offers a detection range 
from 1 to 4 meters for volume measurement, people and move-
ment monitoring and robot navigation applications. Operating 
from a 5V DC supply (USB powered), the camera weighs only 
83 grams with its aluminium casing and comes with a software 
development kit supporting Windows and Linux OS. Software 
includes OpenNI, C/C++, Python, ROS. Privacy protected, 
non-intrusive data collection
Terabee
www.terabee.com

6A load switch integrates voltage detector
The R5542 from Ricoh Electronic Devices is a versatile load 
switch embedded in an ultra-small wafer level chip scaled 
package and is able to switch currents up to 6A. With an 

internal on-resistance of 
only 9 mΩ, the R5542 will 
cause almost no voltage drop 
between input and output, in 
this way the power dissipa-
tion of the chip is kept to a 
minimum. The actual switch-
ing element of the R5542 

consists of an N-Channel MOSFET and is controlled by the 
LCE input to switch the power rails. Other advantages of a 
load switch are the possibility to set up a specific power-on 
sequence of various power supplies but also the total BOM 
count and total required board-space is significantly reduced. 
Measuring 1.68x1.28x0.65mm, the load switch consumes 
typically 10µA in On-mode and 1µA in Off-mode. An additional 
voltage detector on board makes it possible to control the load 
switch when exceeding a specific voltage threshold. All voltage 
detector terminals are isolated from the load switch, so it can 
be configured and powered independently (by the VDI input). 
A delay can be created on the output by adding a resistor and 
capacitor on the VDO output. Users can select the threshold in 
a range from 2.0 to 5.5 V in a 0.1 V step.
Ricoh Electronic Devices
www.e-devices.ricoh.co.jp

Netronome network interface cards do crypto
Netronome, a developer of intelligent network flow processors 
(NFP), has upgraded its Agilio line of Smart Network Interface 
Cards (SmartNICs) for Ethernet with support for cryptography 

and 17Mbytes of on-
chip SRAM. The Agilio 
CX 50GbE SmartNIC 
is designed to fit in the 
Open Compute Proj-
ect’s Mezzanine 2.0 
form factor. Based on 
an enhanced version 
its NFP-5000 network 

flow processor, implemented in 28nm CMOS, the resulting card 
with 2Gbytes of on-card DRAM reduces application tail latency 
by up to 4x. The on-chip cryptography relieves the host of this 
burden and supports Transport Layer Security (TLS/SSL) at 
line-rate and up to two million sessions per SmartNIC. Dynamic 
eBPF-based programming and hardware acceleration enables 
scaling of networking workloads across multiple host CPU 
cores. The solution also enhances security and data center 
efficiencies by offloading TLS, used for encryption and authen-
tication of applications that require data to be securely ex-
changed over a network. Agilio CX 50GbE SmartNICs in OCP 
Mezzanine 2.0 form factor are sampling today and include the 
generally available NFP-5000 silicon. The production version of 
the board and software is expected in the second half of 2019. 
The boards are expected to be priced at less than $1,000 per 
board.
Netronome
www.netronome.com
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10nm FPGAs offer customized connectivity  
and acceleration for data-centers
The Intel Agilex FPGA family aims to address the unique data-
centric business challenges across embedded, network and 

data-center markets, 
enabling custom-
ized solutions for 
applications ranging 
from the edge to the 
cloud.
The new family of 
FPGAs provides the 
flexibility and agility 
required to meet the 
evolving standards in 
AI analytics per-
formed at the edge, 

network and the cloud, with varying AI workloads, and multiple 
functions. The new devices combine an FPGA fabric built on 
Intel’s 10nm process with heterogeneous 3D SiP technology, inte-
grating analog, memory, custom computing, custom I/O, and Intel 
eASIC device tiles into a single package with the FPGA fabric. 
This offers customers a custom logic continuum with reusable IPs 
through a migration path from FPGA to structured ASIC. One API 
provides a software-friendly heterogeneous programming environ-
ment, enabling software developers to easily access the benefits 
of FPGA for acceleration.
Intel claims the device is the industry’s first FPGA to support 
Compute Express Link, a cache and memory coherent intercon-
nect to future Intel Xeon Scalable processors. Thanks to its 2 nd 
Generation HyperFlex ArchitectureDSP, the Intel Agilex FPGA is 
said to deliver up to 40% higher performance, or up to 40% lower 
total power consumption compared with Intel Stratix 10 FPGAs. 
An industry first, the FPGA supports hardened BFLOAT16 and up 
to 40 teraflops of digital signal processor performance (FP16). The 
devices come with PCIe Gen 5 connectivity and its transceivers 
support up to 112 Gbps data rates. Advanced memory support 
includes DDR5, HBM, and Intel Optane DC persistent memory.
Intel
www.intel.com.com

Free Python tools for Applied Motion’s  
stepper and servo motors
Applied Motion Products now offers a set of free tools for pro-
grammers using Python, the popular computer programming 

language, to use with its stepper 
and servo motors to quickly and 
efficiently integrate motor control 
into their applications. These new 
tools, including an application 
note and sample code, guide 
Python programmers in sending 
high-level motion commands, 
using Applied Motion’s Serial 

Command Language (SCL), to one or more axes of stepper 
and/or servo motors.  Step-by-step instructions and examples 
explain how to establish communications between a Python 
application and the motion control axes, send commands to 
one or more axes and handle replies from the axes including 
acknowledgments and data requests. Simple and intuitive, the 
SCL commands are text-based, making them easy to read 
and understand. Programmers can stream SCL commands 
to one or more motor axes at a time, creating straightforward 
sequences of motion profiles on multiple axes. SCL commands 
can be sent over Ethernet TCP or UDP, RS-485, and RS-232 
connections.
Applied Motion
www.applied-motion.com

Dual-stage LED driver is connected
The latest member of its XDP LED series, Infineon Technolo-
gies’ XDPL8221 LED driver combines a quasi-resonant PFC 
and a quasi-resonant flyback controller with primary side regu-

lation together with a communi-
cation interface. A comprehensive 
set of configurable protection 
mechanisms (standard and so-
phisticated) ensure safe, reliable 
and robust LED driver for a large 
set of use cases. The XDPL8221 
combines advanced functions, 
such as multi control featuring 

constant voltage, constant current and limited power as con-
figurable operating parameters. The result is a versatile, high 
performance LED driver. This driver IC supports full functional-
ity for both AC and DC input in the nominal input voltage range 
of 100 V AC to 277 V AC or 127 V DC to 430 V DC. Depending 
on the actual situation, the built-in digital control selects the 
best mode of operation. It can switch between quasi-reso-
nant, discontinuous conduction or active burst modes. The 
XDPL8221 UART interface with a command set enables control 
of the functions of the device and provides status information. 
This enables numerically exchanged real-time data. This data 
can be used for monitoring or additional local control functions. 
This driver IC can be dimmed flicker free below one percent, 
while the current is still regulated with a high accuracy. The 
chip also offers a dim-to-off function to keep the device in a 
standby mode when the light is off with a low standby power 
(less than 100mW, depending on driver design).
Infineon 
www.infineon.com

Thermal interface materials combine  
liquid metal with a solid metal preform
Indium Corporation has released a new unique solid/liquid hy-
brid thermal interface material designed to provide ultra-reliable 

thermal conductivity for heat dis-
sipation. m2TIM combines liquid 
metal with a solid metal preform. 
The presence of a solid solder 
preform absorbs and contains 
the liquid alloys while improving 
thermal conductivity. The new 
hybrid interface materials come 
in a variety of alloys, including 

InGa and InGaSn, with extraordinary wetting ability to both 
metallic and non-metallic surfaces and extremely low interfacial 
resistance. They eliminate the risk of pump-out of the liquid 
alloy due to absorption by solid solder preforms
Indium Corporation
www.indium.com
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Inductors learning kit lets you probe  
the impact of magnetics
The TI-PMLK (Texas Instruments Power Management Lab Kit) 
Würth Elektronik Edition is a learning kit to autonomously study 

the impact of magnet-
ics in a power supply 
using a buck board with 
adjustable operating 
conditions and a free 
experiment book. The 
kit was developed in 
collaboration with Texas 
Instruments to help 
engineering students 

and electrical engineers study and understand the impact of 
magnetics on a buck power supply. It comprises a buck board 
and a free editable experiment book. The board consists of two 
independent buck circuits with six different inductors that can 
be individually selected. The hands-on kit allows the users to 
investigate the performances of inductors with different core 
materials, inductance, and size to analyze their impact on the 
static and dynamic performance of regulators. The hardware 
has been designed to allow adjustable operating conditions 
such as switching frequency, EMI input filter, and ambient 
temperature control. Over-voltage, over-current and polarity 
reversal protection by eFuse protect the board from potential 
damage. This editable PDF experiments book allows for easy 
data entry and sharing of results.
Würth Elektronik eiSos
www.we-online.com

Sensor-laden kit  
eases connection to Google Cloud
This month, Ursaleo is giving away six of its UL-RPI1S2R2 
Raspberry Pi cloud development kits, worth 154 GBP each, 

for eeNews Europe’s 
readers to win. The 
Raspberry Pi-based kit 
is designed to serve as 
a starting point for con-
necting static sensors to 
the Google Cloud. The 
kit includes tempera-
ture, humidity, pressure, 
ambient light, and UV 
light sensors, but also 
air quality sensing to 

monitor volatile organic compound levels in ambient air, and 
a magnetic field sensor. It sends data from its ten sensors im-
mediately to a Google Cloud account where the data can be 
viewed and processed. The full UL-RPI1S2R2 development 
kit comes with a Raspberry Pi v3B single board computer, a 
Silicon Labs Thunderboard 2 sensor board, and a Strontron-
ics universal power supply for the Raspberry Pi. UrsaLeo RPi 
comes pre-loaded with Yocto Linux and the UrsaLeo Gateway 
demonstration application. Once a cloud account has been 
created using UrsaLeo Cloud Console, the Gateway is ready 
to connect to Google Cloud and start sending sensor data for 
display, processing and triggering actions.

Check the reader offer online at
 

www.eenewseurope.com

Sealed microswitches integrate LED indicator
The MP100/200 series microswitches from Microprecision 
Electronics SA now come with an optional integrated LED indi-
cator light. These microswitches have been designed for use at 

24V in industrial automa-
tion applications and allow 
a simple, visual control 
of the switching function, 
which can be very cum-
bersome to perform, in 
particular when the switch 
is mounted far away from 
the connected control-

ler. The LED facilitates the intuitive calibration and adjustment 
during installation of the switching point in the field, a broken 
cable will be instantly recognisable. For simple connection to 
a sensor box the switch will typically be provided with a 4-pin 
M12 cable connector interface. But other interface options like 
built-in M8 connector or a simple PVC cable are also available. 
The LED can either be wired to indicate the NC or the NO op-
eration. A bicolour LED can even indicate a changeover opera-
tion. The electrical interface is either made up as a PNP or NPN 
circuit. The standard MP200 series switches are sealed up to 
IP68, this qualifies them for outdoor applications, for use under 
spray water and in full immersion (up to 20 meters depth). They 
are certified according to UL/EN standards for up to 15 A and 
suitable for temperatures up to 130°C.
Microprecision Electronics SA
www.microprecison.ch  

Laser line 3D sensor operates at up to 100kHz 
at full measurement range
The EyeScan AT 3D Max is what the company claims to be 
the fastest and highest resolution displacement sensor on 

the market. The AT 3D max 
offers both high scan rates at 
full measurement range and 
maximum resolution images 
(profile points). With the ac-
curate, high dynamic range 
(HDR) it is possible to achieve 
maximum contrast and highest 
speed of up to 100 kHz at full 

measurement range. This is especially ideal for measuring and 
inspecting very small parts, such as electronic components. 
Many sensors of this sensor series contain at least 2000 points 
per profile and can therefore evaluate demanding production 
applications in 3D with the HDR and a speed of 50 kHz. Even 
the smallest component parts can be scanned with a measure-
ment resolution of 1µm. The MultiSolpe HDR methode allows 
the user to achieve prefect scans even of component parts, 
which contain highly reflective or dark features. This means 
that the user can inspect shiny pins on black plastic as well as 
differently printed labels on bottle caps, which can shine silver 
or softly in all color nuances, in full resolution and full speed.
Eye Vision Technology
www.evt-web.com
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Dual- and single-core DSCs target high-end 
embedded control
Microchip’s dsPIC33CH512MP508 dual-core DSC enables 
support for applications with larger programme memory 

requirements while the 
dsPIC33CK64MP105 single-
core DSC adds a cost-op-
timised version for applica-
tions that require smaller 
memory and footprint. Devel-
opers can easily scale across 
product lines using the new 
devices, which are pin-to-pin 

compatible within the dsPIC33CH and dsPIC33CK families. 
The dsPIC33CH512MP508 (MP5) family expands the recently 
introduced dsPIC33CH with Flash memory growing from 128 
KB to 512 KB and triples the programme RAM from 24 KB 
to 72 KB. This enables support for larger applications with 
multiple software stacks or larger programme memory, such as 
automotive and wireless charging applications. In the dual-core 
devices, one core can function as a master while the other 
is designed as a slave. The slave core is useful for executing 
dedicated, time-critical control code while the master core is 
busy running the user interface, system monitoring and com-
munications functions. For example, having two cores facili-
tates partitioning of the software stacks for parallel execution 
of the Qi protocol and other functions such as NFC to optimise 
performance in automotive wireless charging applications. 
Package sizes are available as small as 4x4 mm. Both single- 
and dual-core dsPIC33C devices enable fast deterministic 
performance for time-critical control applications, providing ex-
panded context selected registers to reduce interrupt latency.
Microchip Technology
www.microchip.com  

Silver filled epoxy adhesive has unlimited 
working life at room temperature
Master Bond Supreme 3HTS-80 is a one part, silver filled 
epoxy adhesive that is not premixed and frozen and features 

an unlimited working life at 
room temperature. While 
typical heat activated ep-
oxies require 120 to 177°C 
to cure, Supreme 3HTS-
80 cures at 80 to 85°C 
within 2-3 hours, explains 
the company, making this 
system advantageous 

for bonding applications involving heat sensitive substrates. 
Supreme 3HTS-80 has a volume resistivity of less than 0.05 
ohm-cm. Upon curing, it exhibits a hardness of 50-60 Shore D 
and a high thermal conductivity over 20-25 BTU•in/(ft2•hr•°F) 
[2.9-3.6 W/(m•K)]. This 100% reactive epoxy bonds well to 
metals, composites, glass, ceramics, and many plastics. As a 
toughened system, Supreme 3HTS-80 can withstand thermal 
cycling and shock with a service operating temperature range 
from -73°C to +177°C. The thick paste has a specific gravity of 
3.9 that can be readily dispensed from a syringe.
Master Bond
www.masterbond.com

Open source JTAG switcher improves  
multi-processor designs
Debug tools supplier Lauterbach has released its JTAG Switch-
er VHDL source code into the public domain under the MIT 

Open Source License (www.
lauterbach.com/jtag_switcher.
html). In a modern multi-
processing environment, 
a system may comprise of 
many disparate processors, 
each focusing on a particular 
processing task. Multi-pro-
cessor JTAG works by chain-

ing the devices’ debug interfaces together. Often these have 
incompatible debug interfaces, for example they may have dif-
ferent voltage requirements. With modern processors capable 
of entering very low power modes, the debug interface of any 
processor may be powered down at any time and this breaks 
the chain and prevents debugging of any device attached to 
it. The JTAG Switcher is designed to overcome all of these is-
sues. It can work with cores that use different voltages and can 
seamlessly adapt to changing chain lengths as cores go into 
and out of low power states. Potential applications include the 
ability for developers to test combinations of multi-processors 
on a board as individual devices can be switched in and out of 
the JTAG chain on-the-fly. Several targets could be connected 
to a single debugger for regression tests. The VHDL switcher 
code could also be included into silicon designs where similar 
problems can occur within a chip. A standalone unit could be 
developed that allows the JTAG interfaces of multiple boards 
to be brought together under the control of a single debugger. 
The VHDL source code for the JTAG Switcher is Open Source 
and freely available and includes pre-built examples for some 
Altera and Lattice FPGAs. 
Lauterbach
www.lauterbach.com

Industrial Ethernet jacks combine integrated 
magnetics and PoE
TE Connectivity has designed a new series of Ethernet jacks 
with integrated magnetics and Power over Ethernet (PoE) 

specifically designed for industrial ap-
plications.
Conform to the IEEE 802.3at (PoE+) 
standard, these jacks can be used to 
power devices up to 25.5W on every 
port. The devices are built using a 
flame-resistant (UL94-V0) liquid crystal 

plastic (LCP) that withstands high temperatures, which means 
they can be used with reflow soldering at 260°C, along with 
other components, simplifying assembly and reducing overall 
costs. The use of a three-wire choke prevents coil saturation 
and minimizes interference between power and signals. Use of 
thick gold plating (0,76 µm over 1,27 µm nickel) on the con-
tacts provides improved corrosion protection, reducing the risk 
of contact problems over time when the jacks are used in harsh 
environments. The jacks have an extended operating tempera-
ture range, stretching from -40 to +85ºC.
 TE Connectivity
www.te.com
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Arrow Electronics taps Freelancer.com  
to revolutionize electronic design
Distributor Arrow Electronics has partnered with the world’s largest 
freelancing and crowdsourcing marketplace, Freelancer.com to 

launch what they claim to be the world’s 
largest electronics & electrical engineer-
ing services marketplace The ArrowPlus 
powered by Freelancer.com platform 
allows Fortune 500 companies and inno-
vative technology creators to design and 
build hardware products through access 
to over half a million skilled electronic 
and electrical engineers. It is anticipated 

that on-demand engineering from ArrowPlus and Freelancer will 
catalyze a step change in research and development, cutting times 
from years to months through access to a global network of highly 
diverse technical skills and reduce cost to market.
Arrow Electronics
www.arrow.com

Digi-Key offers supplier-driven KiCad library
As a supplement to its existing Digi-Key KiCad library, electron-
ic components distributor Digi-Key Electronics has released a 
secondary KiCad library, known as the Digi-Key Partner Library, 

on GitHub. Whereas 
the previous library was 
developed and curated by 
Digi-Key’s Applications En-
gineering team, the Partner 
Library was created to al-
low manufacturers to sub-
mit their own symbols and 
footprints to be compiled 
into the Digi-Key format. 
The initial rollout contains 

45 parts submitted by TRINAMIC Motion Control GmbH and is 
set to expand as more suppliers engage in the program.
Digi-Key Electronics
www.digikey.com

Energy harvester switch generates power 
with each push or release
Now available in Europe through TTI, the Energy Harvester 
SPGA Series from Alps Electric Europe employs electromag-

netic induction to generate power with 
each push or release. Combined with 
external low-power wireless technol-
ogy, the 17.5×23×17.9mm device can 
function as a switch. It can be installed 
away from a main board in places where 
connection to a power source, or a bat-
tery replacement is difficult. The SPGA 

Series Energy Harvester has a long operating life of one million 
cycles and generates more than 170μJ for each action (press 
or return). In addition the component also features excellent 
operational feeling with a specified operating force of 6±1.5N.
TTI, Inc.
www.ttieurope.com

TE Learning Centre launches on DesignSpark
Distributor RS Components has partnered with TE Connectiv-
ity to launch the TE Learning Centre on DesignSpark, its global 
platform and community for design engineers. The courses will 
enable designers and engineers to obtain a fast overview of 
many advanced products, technologies and solutions. Avail-
able at www.rs-online.com/designspark/te-learning-centre, the 
TE Learning Centre provides easy access to a host of interac-
tive online micro-courses. Designed to accelerate engineers’ 
knowledge and understanding, the bite-sized sessions last 
between five and ten minutes long and provide information on 
a range of different technologies and applications, as well as 
offering several product-specific tutorials. In addition, available 
within each course are extra resources that enable engineers to 
go much deeper into a subject if they wish to do so. The library 
will be augmented with new courses being added on a regular 
basis. 
RS Components
www.rs-online.com

Mouser Electronics signs global distribution 
for krtkl’s edge computing
Mouser Electronics has signed a global distribution agree-
ment with krtkl inc. (“critical”), a provider of high-performance, 

low-power embedded 
hardware and software 
for edge computing ap-
plications ranging from 
mechatronics and auto-
mation to computer vision 
and remote sensing. 
Through the agreement, 

Mouser now stocks three krtkl products, including its popu-
lar embedded platform, snickerdoodle. krtkl’s snickerdoodle 
black system-on-module (SoM) is built on a Xilinx Zynq-7020 
system-on-chip (SoC) and a Texas Instruments WiLink 8 wire-
less module.
Mouser Electronics
www.mouser.com

Distrelec now stocks Osram Opto 
Semiconductors’ LEDs
European distributor Distrelec has announced a new distribu-
tion agreement with multinational lighting manufacturer, Osram 

Opto Semiconductors, to add their 
extensive range of optoelectronic 
products to Distrelec’s online web-
shop. Osram Opto Semiconduc-
tors is one of the world’s largest 
manufacturers of solutions for the 
illumination, sensing and visualisa-
tion technologies. The company is 
renowned for its extensive range of 

LEDs for biometric identification, vital sign monitoring, horticul-
ture, outdoor and general lighting as well as numerous automo-
tive applications.
Distrelec
www.distrelec.de
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Brexit has built a full head of steam as the country enters 
more unchartered territory. In the last week there’s been 
complete chaos in Government, a harder line from the 

EU27, and more than a million taking to the streets of London. 
Despite all the fuming and arguing, all the political wrangling 
and eleventh-hour negotiations, business is still no clearer 
about Britain’s terms of withdrawal. All we know is that Brexit 
will be delayed, and from past experience we know this situa-
tion may change again. 

UK manufacturers have been extremely concerned through-
out Brexit, and now the impact of a delay raises further issues 
for the supply of electronics and materials into their production 
schedules. 

Take immediate advantage 
of any delays 
Many UK companies did not respond 
early enough to the possibility of com-
ponent shortages caused by Brexit. Any 
extension of the withdrawal process is 
welcomed as it provides more time for 
UK manufacturing to prepare, however 
until we have full clarification the advice 
remains the same: prepare for Brexit and 
make full use of any delays to mitigate 
possible disruptions. 

Mitigate risk through the 
supply chain
The most important step is for manu-
factur ers to continue giving their 
supply-chain partners visibility beyond 
2019. Not just their component suppli-
ers, but subcontractors and their COTS 
(Commercial Off-The-Shelf) equipment 
providers as well. It’s important for them 
to health check their BOM (Bill of Materials) to ensure they have 
multiple, approved vendors for critical parts, especially within 
mature systems. If a part is approaching Last Time Buy (LTB), 
they must not wait until the last minute: try to secure the prod-
uct as far ahead as possible. They need to engage with their 
supply chains and have an open dialogue.

Always think ‘safe supply’ in a volatile 
marketplace 
Market uncertainty has been worsened by Brexit. In a challeng-
ing marketplace the supply-chain is vulnerable to opportunistic 
attacks in the form of counterfeit and fraudulent electronic 
components. Such attacks can be devastating to end-users, 
especially if the application is safety and reliability dependent. 
Often the internet may show the buyer that there is product 
“available” somewhere, but the source of these components 
may not be clear. When a $1 chip is holding up a $50,000 piece 
of equipment, the chances of “rogue” buying can increase. 

A quality-driven supply-chain partner will never be more valu-
able than in today’s challenging times. This applies to autho-

rized distribution networks as well as non-traceable, catalogue, 
vendor reduction partners, subcontractors and any other key 
elements down the supply chain. A distributor whose opera-
tions are run in accordance within the AS6081 quality processes 
will mitigate the risks of purchasing and supplying fraudulent/
counterfeit electronic parts. It’s important that manufacturers 
remember - help is always available. 

Continue to increase buffer stock
Whether Britain leaves the EU or not, whatever the basis of our 
departure, it remains important to mitigate against manufactur-
ing risks. Those of increased costs and extended delivery terms 

are the biggest concern. One of the 
easiest ways for manufacturers to 
mitigate risks is by ensuring their 
supply chain has landed UK stock 
and hold that in reserve. 

Recently, the chief economist at 
ADS (Aerospace, Defence, Security 
& Space) Group, Jeegar Kakkad, 
was reported to say: “When you’re 
selling an aircraft you can’t have 
any parts missing. One part stops 
the whole process.” Of course, 
this is true of all manufacturing! 
Many manufacturing companies, 
especially within Aerospace and 
Defence, are building up stocks 
of materials and finished goods to 
protect against delays in deliveries 
to customers. Airbus previously 
said it would have to stockpile 
€1bn (£875m) worth of parts. 

Distributors can help customers 
to anticipate how much extra prod-
uct they might need and in some 

cases to hold ‘buffer stock’ in excess of normal levels. 

Expect sterling volatility - hedge or forward 
contract 
A short delay of weeks or even a couple of months is unlikely 
to make a difference in itself, however a worsening pound does 
have immediate consequences. Sterling has been volatile since 
the referendum result and that volatility is expected to continue. 
UK manufacturers naturally want to remove as much risk as 
possible from their imports. 

Customers are typically interested in ways to hedge against 
unexpected changes and in setting up forward contracts that 
are fixed to exchange rates, but they also want to know about 
regional price variances. Astute has been working in the global 
components markets for many years, with real-time access to 
the latest listings and prices, and has cultivated very close sup-
plier partnerships that enables us to spot price disparities. 

Demand is expected to remain strong -  
act now
In the last 18 months we’ve seen UK manufacturers not only 
attempting to secure more stock but accelerating some of 
their existing projects. Distributors and contract manufactur-

LAST WORD

It’s delayed Brexit - but still Brexit 
Mark Shanley

Mark Shanley is Sales and Marketing Director of Astute 
Electronics - www.astute.global

UK manufacturers should make full use of any Brexit 
delays to mitigate supply risks, says Mark Shanley, 
Sales and Marketing Director of Astute Electronics. 
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LAST WORD

ers are also holding more stock than 
they typically would. There were supply 
issues within electronic components, 
especially passives and memory, even 
before Brexit; this hunger to ‘Beat Brexit’ 
is of course adding further pressures. 
A vortex of demand is occurring, as 
customers make more frequent reviews 
of their forecasts and call on more stock. 
Astute Electronics sees no end to this in 
the foreseeable future, particularly while 
there is uncertainty over a leave date. We 
can only recommend that customers try 
to anticipate the extra demand by acting 
now.  

Make regular communication 
part of your risk mitigation
On-going, regular supplier communi-
cation is the way to identify potential 
issues. As a franchised distributor, we 
are privileged to have continuous contact 
with our component lines and traceable 
supply partners, enabling us to better 
understand the risks and timelines con-
nected. Communication must continue 
between suppliers and manufacturers 
throughout the entirety of Brexit - what-
ever the period of delay. 

Seek help from reliable 
sources
As a global electronics distributor, As-
tute Electronics has been following the 
Brexit landscape very carefully in order 
to minimize disruption to the supply 
chain, taking advice where appropriate 
from informed sources such as The ADS 
Group and relevant Government work-
ing groups. Astute has global sourcing 

offices in 10 countries and sells to 45 
countries across six continents. Informa-
tion is being gathered across these sites 
and fed back to the market. The advice 
we offer is to ask for regular updates 
from your supplier.

Look towards the future and 
any positive outcomes
We are sure there will be eventual 
benefits, whatever the scenario, but in 
the short term the dominating feature of 
discussion continues to be about how 
to avoid disruption. To this end, we are 
advising all customers to plan ahead and 
make provisions now. Our trading history 
shows a strong willingness to offer flex-
ibility and this period in our history will be 
met with the same commitment, timely 
communication and high service levels. 

In the event of the UK leaving with-
out a deal, we are already considering 
what this change could do for the price 
of parts and components. Identify-
ing custom clarifications, checking the 
World Trade Organisation (WTO) tariffs 
and potential EU import tariffs can give 
an idea of what is to come. In a no-deal 
Brexit, the UK will eventually be able to 
move away from EU regulations, creating 
the potential to reduce and change them. 
UK-based suppliers may be more com-
petitive due to a weak pound and they 
can enter into trade agreements with new 
international markets, but this will need 
to be balanced against potential restric-
tions on the free movement of capital and 
personnel. European manufacturers are 
reliant on tariff-free, frictionless trade.     
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