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Dear readers,

With a particular focus on robotics, our May edition of eeNews Europe expands 
on a topic that has evolved from the realm of science fiction into our everyday live, 
from the medical and the manufacturing industries to the home. This trend pushes 
robot designers to rely less on brute force (physical or computational), but instead 
find smarter ways to make them interact with their environment, and in the case of 
cobots or companion robots, with humans.
Other features you’ll find covered in this edition include Test & Measurement and 
how to get your functional designs to production, and Power Management, with-
out which most electronic devices would be short-lived.
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 November 2011  Electronic Engineering Times Europe1
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UNCOMMON MARKET

35-year old IMEC 
marries technology and wisdom
By Julien Happich

Celebrating its 35th founding anniversary this year, Bel-
gium microelectronics research centre IMEC will host 
its traditional yearly technology seminar in Antwerp, 

14-15th of May. This year, though, what traditionally used to 
be named the Imec Technology Forum is marketed as “Future 
Summits”, which IMEC CEO Luc Van den hove says broadens a 
little bit the scope of this event.

“Because IMEC’s focus on leading R&D for semiconductor 
technologies has enabled many new applications in our daily 
lives, it is very important to position not 
only the technology push but also to 
look at where our technology will stand 
in the future. This is why, as of this 
year, we call the event “Future Sum-
mits” which in reality is a combination 
of three events” explained Van den 
hove.

Indeed, this year’s Future Summits 
splits into three programs, namely, 
Imec Technology Forum Belgium, For-
ward Dive, and AI Flanders.

“On the first day is the IMEC Tech-
nology Forum, focused on technology 
and how it can improve the quality of 
our lives. On the 2nd day, we’ll take 
a different perspective, starting from 
societal challenges to figure out how 
technology can bring new solutions. It 
is a more visionary approach, looking 
at how we can address key challenges 
such as climate change or an ageing 
society with dramatic healthcare cost 
increases, and how we can leverage 
technology and Artificial Intelligence to 
find adequate solutions. Which leads 
us to the third part of the conference, 
with a particular focus on AI, a very hot 
topic.

Cooperation is key in this very connected academic world 
and as Van den hove highlighted, “IMEC has grown from being 
a central R&D powerhouse for semiconductor technologies to 
many different fields enabled by the resulting integrated circuits, 
moving to IoT and smart industrial applications. Whereas in the 
past, the platforms were very generic, now we have to develop 
technology that is much more application specific. That’s why 
we collaborate more with a consortium approach now, not just 
developing technology for a few big customers”. 

Being asked if IMEC sees new IP usage trends from all the 
startups it nurtures with its imec.xpand Venture Capital fund, the 
CEO hints at healthcare again.

“As we move to new applications, we create our own 
startups to leverage our IP and commercialize it. Especially, 
the most impactful initiatives are moving towards healthcare 
applications such as next-generation wearables to monitor vital 
signs or the behaviour of people with mental health conditions 
such as Alzheimer. 

But by far, it is not the only area where we see our IP being 
used, the automotive sector with autonomous vehicles and also 
smart manufacturing and smart cities are big trends”

“If you look at the total IP usage from all the startups we’ve 
spun-off from IMEC’s beginning, then it may not necessary 
be the case, but if you look over the last five years or so, then 
healthcare probably takes the largest share“.

Now AI, is probably the hottest and widest-ranging topic of 
all, with edge-AI the new buzzword hovering over all machine 

learning debates. At government-level, 
some say who leads the AI race will 
increase geopolitically power.

“AI is an extremely hot topic and 
comes back everywhere, it has be-
come kind of a pervasive topic and 
enormous progress has been made 
in this domain. Where Europe can 
make a difference is by leveraging 
the strengths we have, our capability 
to develop extremely distributed AI”, 
commented the CEO.

“If you take AI today, for example 
when using voice recognition on a 
smartphone, a lot of this goes to the 
cloud where you have very powerful 
cores, MCU and GPU chips perform-
ing the AI algorithms. But this is not 
very energy efficient, you have to 
transmit the data back and forth, the 
GPUs consume a lot of power. With 
distributed edge AI, we could create AI 
nodes that draw a thousand times or 
even ten-thousand times less energy, 
so they could sit close to the sensor 
nodes like in the automotive space, all 
combined providing enormous pro-
cessing power at extremely low power. 

The same goes for the IoT, you need more computing power 
with less energy. This is where neuromorphic architectures 
come into play, mimicking the biological brain with synaptic-
type memory devices”. 

Van den hove referred to IMEC’s recent collaboration an-
nouncement with CEA-Leti on quantum and neuromorphic 
computing, with the aim to strengthen Europe’s strategic and 
economic sovereignty.

“We’ll combine our expertises on AI with our know-how on 
5G technology together with solid encryption for privacy and 
embed all that in end-nodes” the CEO concluded. 

During “Future Summits”, each conference will host a 
speaker line-up of renowned experts invited to share their views 
and insights from different perspectives. A joint tech exhibition 
will also showcase 55 interactive demos of tech breakthroughs, 
research advances, applications and solutions for Smart Health, 
Smart Mobility, Industry 4.0, Smart Cities, VR, Smart Energy 
and more.

More information and registration at www.futuresummits.com

https://twitter.com/eenewseurope
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Globalfoundries’ Morgenstern:  
Diversity is key in Dresden
By Peter Clarke

eeNews Europe caught up with Thomas Morgenstern, the 
managing director of Globalfoundries’ operations in Dres-
den, Germany, and found a semiconductor executive with 

a remit to broaden the company’s approach to multiple markets.
In 2017 when Morgenstern arrived to run Globalfoundries’ 

operations in Dresden, the fab had three major customers re-
sponsible for most of the demand at the fab. When one of those 
customers put a block on further orders it was time to look at 
the bigger picture and other opportunities, Morgenstern told 
eeNews Europe.

Morgenstern had come from Robert Bosch in Reutlingen, 
Germany, where he had been responsible for chip manufactur-
ing. “My experience of ASICs and MEMS there [Reutlingen] 
means I know you can earn a lot of money with mature manu-
facturing processes,” Morgen-
stern said.

This also helped make Mor-
genstern a good fit for Global-
foundries in 2018 when under 
new CEO Thomas Caulfield the 
company was wrestling with the 
decision to pull out from compet-
ing at the leading-edge.

“Up until then the focus in 
Dresden had been on 22FDX,” 
Morgenstern said. 22FDX is the 
name of Globalfoundries’ fully-
depleted silicon-on-insulator (FD-
SOI) manufacturing process at a 
nominal 22nm design rule. But 
the process remains a techni-
cally sophisticated alternative to 
mainstream FinFET processes 
pursued by TSMC, Samsung 
and Intel. Samsung also offers 
FDSOI – at 28nm – but at whichever node the technology is of-
fered FDSOI has to fight its corner to gain design wins.

Morgenstern wouldn’t name the customer who “caught a 
cold” but said it was a company that was part of the smart-
phone supply chain. The customer had become a victim of the 
legal and commercial battles taking place in that market. Being 
whiplashed around at the end of the supply chain is a risk of 
participating in the consumer electronics space, Morgenstern 
said.

Nonetheless, as result Dresden’s manufacturing utilization 
rate went down in 2018 and Morgenstern found himself having 
to make lay-offs and instruct other workers to go on short time 
working.

The new strategy was one of diversification; to be achieved 
by bringing in 40, 55 and 65nm CMOS process modules – 
including mixed-signal, non-volatile memory and high voltage – 
from Globalfoundries older fabs in Singapore. “Dresden is made 
to run 28nm so the plan is to bring in the breadth of support the 
company offers at 55 and 40nm and transfer it down to 28nm.”

Fortunately, the period of short-time work did not need to be 
long. It is over now and Globalfoundries is hiring again, Morgen-

stern said. The Dresden facility currently employs about 3,200 
people and is heading towards 3,300.

Offering 55 and 40nm CMOS with analog, BCD smartpower 
and embedded non-volatile memory (eNVM) as well as digital 
28nm CMOS and 22nm FDSOI, plus RFSOI gives Globalfound-
ries Dresden, a better chance to be relevant to customers, said 
Morgenstern.

At present Globalfoundries does not have a non-volatile 
memory option for 28nm CMOS but is offering embedded 
MRAM on its 22FDX process and developing ferroelectric 
memory. At 40nm Globalfoundries does make use of so-called 
ESF3 split-gate flash memory technology licensed from Micro-
chip subsidiary, Solid-State Technology. Morgenstern said his 
company is working to migrate ESF3 to 28nm CMOS.

It took a lot of effort to bring 
22FDX to market, Morgenstern 
said. For the pure digital variant 
of 22FDX demand had lagged 
but it is building gradually, he 
added. But developing a broad 
range of varieties was also a 
benefit for 22FDX; providing op-
portunities in RF and millimeter 
waves with a good fit to automo-
tive and 5G communications.

Morgenstern said Global-
foundries even has high-voltage 
modular addition to 22FDX – 
below 20V – for use in a display 
driver project in development. It 
is due to go into production at 
the end of 2020.

It may be remembered that 
Globalfoundries has recently 
sold off a wafer fab in Singapore 

that was its centre of excellence for MEMS making to Vanguard 
International Semiconductor Corp. (Hsinchu, Taiwan).

However, with Globalfoundries increased emphasis on diver-
sification – almost the antithesis of the now-abandoned pursuit 
of FinFETs at 7nm – was there any temptation for Globalfound-
ries to maintain MEMS manufacturing capability and bring it to 
Dresden?

Morgenstern’s answer is a simple “No” and the reason is 
equally simple: wafer diameter. The Tampines wafer fab in 
Singapore – known as Fab3e under Globalfoundries – manu-
factures MEMS on 200mm-diameter wafers while Dresden is a 
300mm wafer fab.

There is no prospect that manufacturing MEMS on 300mm 
wafer will be economic before 2024 or 2025 at the earliest, 
Morgenstern said.

Until then MEMS silicon tends to be so tiny and volumes re-
quired at such a level that a few containers of 300mm-diameter 
wafers could make a life time supply of a given product. That 
results in a lot of chopping and changing in the fab. It is simply 
a case that the economics are better for such small slivers on 
silicon to be made on 8- or 6-inch wafers.

Thomas Morgenstern,  managing director of Globalfoundries’ 
operations in Dresden.

https://twitter.com/eenewseurope
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Customer diversity
“When I arrived in November 2017 we had three big custom-
ers,” said Morgenstein explaining that he immediately created 
the “3-30-300” program to broaden Dresden’s customer base. 
“Now we have more than 50 customers and 180 products being 
manufactured here,” he said. “We have customers from China, 
Israel, Europe. It might take four or five years to get to 300 cus-
tomers but it is more about the attitude and direction of travel – 
oh and I am pretty sure that the customer that had to take break 
is coming back. And that’s because we provide competitive 
advantage.”

“We are strong in 
automotive and this gives 
us stability of loading. 
About 15 to 20 percent of 
our output is automotive. 
We still rely on consumer 
product demand, which 
can be lumpy, but it 
includes IoT in the form 
of smart-home and IoT 
also addresses industrial 
applications.”

However, manufactur-
ing utilization at Dresden 
still stands at 60 percent, 
Morgenstern said. “We 
have a plan from corpo-
rate and we will improve 
through 2019.”

Morgenstern makes 
the point that until the 
end of 2017 Globalfound-
ries was focused on 22FDX and it takes time to bring up the 
additional modules for that process and to bring in older CMOS 
processes and then to get customers signed up and design-
ing. It is quite a long pipeline. “Also, ultimately the time-line is 
determined by the customers.”

One of the trends in semiconductor integration is the use of 
aggressive packaging and system-in-package techniques. Is it 
something that Globalfoundries is considering?

“At Globalfoundries the focus is on ICs. We have used 
external packaging firms. But I do see tremendous leverage 
across packaging. And we have a bump-and-test facility here in 
Dresden.

Wafer bumping is a process where bumps or balls of solder 
are formed on whole wafers prior to dicing into individual chips. 
It can be a stage in conventional packaging but also supports 
flipchip or board level semiconductor packaging. “We have the 
mask shop here, the foundry and the bump-and-test facility, so 
that may be something we can make use of,” said Morgenstern.

Morgenstern states that Globalfoundries is building up the 
ecosystem around Dresden in other ways of which one of the 
most concrete was the recent creation of Sensry GmbH. The 
company was created by Globalfoundries, the Fraunhofer-
Gesellschaft and venture capital firm The Next Big Thing AG. 
Sensry is the result of a research project funded by the regional 
authority of Saxony and the European Union on a universal sen-
sor platform.

“It is quite expensive for small and medium enterprises to 
access silicon. So Sensry provides a chance to access the 
technology of standardized platform at lower cost. We are look-
ing at this and other such projects to form a smart-system hub 
here,” said Morgenstern.

The wheels of justice
One of the news stories reported in 2018 and that preceded 
Globalfoundries’ decision to drop leading-edge FinFET manu-
facturing process development, was the allegation that rival 
foundry TSMC was abusing a dominant position in the foundry 
market and preventing other foundries from competing.

TSMC always denied the allegations and promised full coop-
eration with any legal inquiries, but the story has not gone away.

Indeed, there is a risk that as Globalfoundries is now operat-
ing behind the leading-edge, competitor foundries might try 
to bundle sales of leading-edge wafers and more-than-Moore 

wafers together preventing 
fair competition.

“We understand that 
questionnaires have gone 
out to a number of compa-
nies about anti-competitive 
practices in the semicon-
ductor space. We appreci-
ate that the European Com-
mission is enforcing the 
rules in one the most critical 
sectors enabling economic 
and industrial advances,” 
said a spokesperson for 
Globalfoundries.

Given the changes that 
have gone on at Global-
foundries in recent months 
– such as the sale of the 
Tampines fab in Singapore 
– we asked whether there 
had been any discussions 

with local European chipmakers about the acquisition of the 
Dresden wafer fab from Globalfoundries.

Such talks are not out of the question because, as the likes 
of STMicroelectronics, Infineon Technologies and NXP Semi-
conductor have themselves pulled back from leading-edge 
manufacturing, they seem to be valuing and expanding chip 
manufacturing again; using their ability to make various types of 
ICs for commercial differentiation And foundries such as X-Fab 
and Tower Semiconductor have always expanded by the acqui-
sition of mature sites.

Morgenstern’s response is clear: “Categorically Dresden is 
not for sale. The companies you mention are potentially cus-
tomers of ours. We sell capacity, so that is what they can buy.”

He then provides an interesting potted history of the Dresden 
site. “We were started by AMD making CPUs in the PC era. 
Under Globalfoundries we moved on to making SoCs for the 
mobile phone era. Now we are making automotive ICs, IoT for 
industrial applications, chips for 5G communications and AI 
at the edge. We are making the focus what we can contribute; 
relevant chips for Europe.”

By way of a recap Morgenstern said he is implementing a 
three-pillar manufacturing strategy; More-than-Moore on mature 
processes and 28nm CMOS; 22FDX and differentiated FDX. 
But that also involves an expansion of the customer base and a 
transition in the manufacturing mind-set, he said. 

It is about security, quality and 100 percent on-time delivery. 
Although automotive ICs are only part of what Dresden is manu-
facturing, Morgernstern uses it as an appropriate maxim for the 
Dresden operation going forward: “Automotive is not a product, 
it is a mind-set.” 

Thomas Morgenstern with the Minister President of Saxony, Michael 
Kretschmer. Globalfoundries is one of the largest investors and employers 
in Saxony. Source: Globalfoundries.

https://www.facebook.com/EENews-Europe-264480083592516/
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Samsung boasts 6nm customer tape-out, about to sample 5nm FinFETs
By Julien Happich

Samsung Electronics has announced that its EUV-based 
5-nanometer FinFET process technology is complete in 
its development and now is ready for customers’ sam-

ples. 
The company says that compared to 

7nm, the 5nm FinFET process technology 
provides up to a 25 percent increase in logic 
area efficiency with 20% lower power con-
sumption or 10% higher performance.

Like its predecessor, 5nm uses EUV 
lithography in metal layer patterning and 
reduces mask layers while providing better 
fidelity.

Another key benefit of 5nm is that all 
the 7nm IP can be re-used to 5nm, allowing 7nm customers to 
transition to 5nm at reduced migration costs while shortening 
their 5nm product development.

Since the fourth quarter of 2018, Samsung Foundry has pro-
vided its ‘Samsung Advanced Foundry Ecosystem (SAFE)’ part-
ners, a robust design infrastructure for the 5nm node, including 
a process design kit (PDK), design methodologies, EDA tools, 
and IP. Samsung Foundry has already started offering 5nm Multi 
Project Wafer (MPW) service to customers.

“In successful completion of our 5nm development, we’ve 
proven our capabilities in EUV-based nodes,” said Charlie Bae, 
Executive Vice President of Foundry Business at Samsung 
Electronics. “In response to customers’ surging demand for ad-

vanced process technologies to differentiate 
their next-generation products, we continue 
our commitment to accelerating the volume 
production of EUV-based technologies.”

In October 2018, Samsung announced 
the readiness and its initial production of 
7nm process, its first process node with 
EUV lithography technology. The company 
has provided commercial samples of the in-
dustry’s first EUV-based new products and 

has started mass production of 7nm process early this year.
Samsung is now collaborating with customers on 6nm, a 

customized EUV-based process node, and has already received 
the product tape-out of its first 6nm chip.

Samsung foundry’s EUV-based process technologies are 
currently being manufactured at the S3-line in Hwaseong, 
Korea, where the company will expand its EUV capacity with a 
new EUV line to be completed within the second half of 2019, 
for production ramp-up from next year.

Cisco-led E-Flex project to prove vehicle-to-grid’s real value
By Julien Happich

A consortium of partners led by Cisco has launched E-Flex, 
a London-based co-innovation project using active elec-
tric vehicles (EVs) in real-world fleets to prove the value 

of vehicle-to-grid (V2G) technology.
The consortium brings together 

technology, energy, public sector 
and academic expertise from Cenex, 
Nuvve, the Greater London Author-
ity, TFL, Imperial College London and 
E-Car Club.

According to its ‘Road to Zero’ 
industrial strategy paper, the Depart-
ment of Transport has set a target for 
all new cars and vans to be effectively 
zero emission by 2040. Aligned with 
this strategy, E-Flex aims to demon-
strate the role V2G can play in reduc-
ing the demand that mass adoption of 
EVs will put on energy networks, especially at peak times.

It is anticipated that V2G technology will allow EV owners 
or fleets to put unused energy from their vehicles back into the 
grid, freeing it up for other needs and dramatically reducing 
the cost of owning and running the vehicle, while reducing the 
impact on the energy grid and wider environment.

E-Flex will explore the potential economic benefits of V2G 
for commercial fleet owners, road users and policy makers. To 
put the theory into practice, E-Flex is creating a real-world test 
environment for V2G, inviting fleet owners all over the UK to 
take part. With 200 electric vehicles being connected, partici-
pating fleets have the opportunity to test and improve EVs in 

a real-world environment, receiving a free 10kW bidirectional 
charger(s) and installation, with annual maintenance and 24/7 
support included.

They will also lower the costs of run-
ning a zero-emissions fleet through energy 
savings and unlock new services and 
opportunities for customers, becoming a 
greener brand with a positive impact on the 
environment. The successful completion of 
these trials aims to form the basis of a com-
mercially viable strategy, which will ought to 
deliver greener cities with cleaner air while 
promoting a more efficient use of energy 
through releasing electricity back into the 
grid at peak usage times to manage strain 
placed on energy networks.

This will also enable players to monetise electricity grids 
by managing consumption so EVs can “sell” energy back to 
the grid when it is in demand and “buy” it back when it is less 
expensive.

“The market opportunity for V2G is huge when you consider 
that the UK government has outlined that all new cars and vans 
should be effectively zero emission in little over 20 years’ time,” 
said Maria Hernandez, Head of Innovation, Cisco UK & Ireland. 
“E-Flex is about testing whether V2G provides a solution to the 
main challenge of making this a reality: developing an economi-
cally and environmentally viable business model for EVs.”

Fleet owners can sign up to this trial by 31st May 2019.

https://twitter.com/eenewseurope
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Analysis tool reads through chips’ 
architectures
By Julien Happich

Back in 2016, chip security analysis 
startup Texplained was making its first 
investments in laboratory equipment, 

analyzing various chips’ internals and com-
mercializing its reports as a catalogue of heavily 
scrutinized reverse-engineered IPs, identifying 
security weaknesses. The idea was to raise the 
awareness of the semiconductor industry about 
the accessibility of invasive attacks for embed-
ded data as well as IP theft through reverse 
engineering. 

Next, the company experienced a 60 to 70% growth in 
revenue before breaking even in 2018. This happened with the 
launch in 2017 of light-footprint security counter-measures that 
Texplained would provide as IP for its customers to design in 
their chips. 

After proving technically the efficacy and reliability of its 
in-house reverse-engineering tools, Texplained has now pack-
aged a commercial version which it plans to release in the third 
quarter of 2019, under a perpetual license (including updates 
and maintenance services). Prior to its official launch, ChipJuice 
as it is called (referring to its capacity to extract a chip’s com-
plete internals), will first be tried out by a few select customers 
in what the company describes as an Insiders’ program starting 
in May, which will bring valuable feedback to wrap-up the first 
commercial release.

Of course, having the tool with the SEM-image stitching and 
circuit-analysis capabilities for reverse-engineering doesn’t 
remove the need for an exhaustive sample preparation in a 
lab, stripping out every single process layer and imaging every 
square nanometre under the microscope. But as Texplained’s 
CEO Clarisse Ginet reminded eeNews Europe, the stakes are 
high and government-backed labs already have the tooling to 
do that.

“What has been missing so far for governments wanting to 
check on the vulnerability of a chip or to investigate the pres-
ence of a backdoor is an efficient and reliable tool to read 
through the chips’ internals”, Ginet said, adding that Texplained 
has several patents pending on a novel method to precisely 
align all the layers and extract correct circuit information. 

“Most labs use different scripts or try to integrate 
in-house tools with external solutions but the overall 
extraction reliability if fairly low. In contrast, our tool 
is highly reliable, allowing our customers to align 
different chip layers and correlate them perfectly us-
ing only high-resolution images, both at the via and 
trace level, which enables a consistent image stitch-
ing for the accurate mapping of a chip, both in 2D at 
a given layer and in 3D from one layer to the next”. 

The tool will only be licensed to select organ-
isations, as if it fell into the wrong hands, it could 
definitely be misused, including for IP theft. 

Different use cases for ChipJuice’s automated reverse engineering all along a 
chip’s lifecycle.

Extraction of integrated circuits’ architecture using layered 
SEM photographs (source: Texplained) 

Automated layers alignment, via upon via (source: 
Texplained).

A shot showing the feature and via detection as well as all the 
design instances detection (source: Texplained).

https://twitter.com/eenewseurope
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“Governmental customers would want to check for possible 
backdoors, comparing a real chip architecture at the end of 
production line, to its golden standard, and making sure that no 
IP has been added or modified at foundry-level, eventually figur-
ing out what functionality would those extra transistors bring” 
explained Ginet.

Now, referring to US allegations against Chinese chip vendor 
Huawei, that security backdoors could be implemented on its 
server chips, Ginet said that without a reference chip and its 
well mapped functionalities, it would be pretty impossible to 
identify a backdoor.

Another market highlighted by the CEO is police forensics, 
where the analysis of security chips 
in smartphones would allow better 
attacks. Armed with this knowledge, 
police enforcement could eventually get 
access to both the hardware and non-
volatile firmware to extract user data 
from smartphones used for criminal 
activities.

But as well as performing counterfeit 
analysis or gathering technological in-
telligence, ChipJuice could be used for 
IC obsolescence management, figuring 
out how to re-design legacy chips run-
ning in critical equipment (of the military 
or medical type). 

Regarding IP theft, or helping 
lawyers figure out if there’s been IP in-
fringement in a competitor’s chip, Ginet 
said the tool is not mature enough to be 
able to match equivalent IP that would 
have been spread out and obfuscated 
across millions of transistors, often 
physically different. 

“Finding equivalences at the func-
tional level was not our initial target, but 
this will be part of future functionalities 
of our software” Ginet said, adding 
that currently the tool is using machine 
learning to automatically extract in 
parallel the netlist from the hundreds of 
millions of transistors it sees. 

“We developed the scripts to analyse 
the netlist as a primary analysis, then 
we can trace the signals and filter the 
design blocks by field of interest, for ex-
ample only looking for clock trees, volt-
age rails etc… Once the extraction is in 
place, we’ll need to push our machine 
learning algorithms further for other 
features or functionality detection”. 

With this announcement, Texplained 
still wants to offer its consultancy 
services and offer new chip reports on 
its website, but for that it will need to 
expand its R&D capacity. 

“We want to take on more projects 
and analyse more chips, but currently, 
we have a bottleneck at the lab and 
more customer demand than what we 
can address. We are about to acquire 
new equipment to double our capacity”, 
concluded the CEO.
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An example of 
extracted traced 
signals and 
their connected 
standard 
cells (source: 
Texplained).

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


12   May 2019 www.eenewseurope.com News @eeNewsEurope

ARTIFICIAL INTELLIGENCENEWS & TECHNOLOGY

Danish acquisition creates world’s largest agricultural AI
By Nick Flaherty

Californian AI company TeleSense has bought Dan-
ish wireless sensor specialist Webstech to create the 
world’s largest AI-driven agricultural network.

This creates the largest remote-sensed dataset in the world 
with over 20m temperature read-
ings for machine learning and artifi-
cial intelligence (AI) algorithms that 
optimise grain storage environments 
worldwide as part of the Internet of 
Things (IoT). The terms of the deal 
were not disclosed.

“Spoilage and energy optimization in 
drying grain continue to be multi-billion dollar issues; TeleSense 
provides the data insights needed for players throughout the 
global grain ecosystem to improve safety and profitability,” said 
Naeem Zafar, CEO of Telesense. “The acquisition of Webstech 
greatly accelerates our entry into the European market and pro-
vides millions of additional historical data points to further refine 
our machine learning technology and predictive algorithms.”

Already deployed across the US and Australia, grain storage 
operators and transporters around 
the globe can now increase profits 
by alleviating spoilage and reducing 
quality degradation with  a platform 
called GrainSafe. This is a scalable 
AI platform that continuously monitors 
temperature and humidity via portable 
and fixed wireless sensors to provide 
a real-time, comprehensive view of 
stored grain conditions. The deal 
provides TeleSense with 20 million 
temperature and humidity observations generated by hundreds 
of existing Webstech customers to improve its proprietary 
machine-learning algorithms, while meeting EU General Data 
Protection Regulation (GDPR) requirements.

Thomas Kylling, an agriculture industry veteran and CEO of 

Aarhus-based Webstech, joins TeleSense team as managing 
director for Europe to support current European customers and 
drive TeleSense’s European expansion. “After operating in the 
European remote sensing space for almost a decade, I was 

absolutely blown away by TeleSense’s 
integration of data science with an IoT 
solution for grain,” said Kylling.  
“I think that TeleSense will help drive 
the automation of the grain supply 
chain, and I’m excited to help lead the 
effort in Europe.” 

TeleSense will add a European of-
fice in Denmark and integrate Webstech technology advances, 
including industrial automation capabilities, solar/battery power 
functionality and alternate form factors such as sensor spears, 
into its own offering.  

“How grain is stored, handled and traded in the years to 
come will change as new IoT-enabled technologies take hold 
throughout the supply chain,” added Peter Votkjaer Jorgensen 
of Maersk Growth Ventures, who will join the Board of Direc-

tors of the newly created TeleSense 
Europe ApS subsidiary. “We think 
that this acquisition by TeleSense will 
accelerate the mission of higher sus-
tainability and efficiency in the grain 
supply chain.” 

“Standards in Europe are incred-
ibly unique, and many agTech start-
ups stumble trying to get a foothold 
in this complicated market,” added 
Finistere Venture’s Spencer Maughan, 

who is also on the TeleSense Board of Directors. “TeleSense will 
now be able to swiftly scale its footprint across Europe.”

Telesense is already backed by European funders such as 
Finistere Ventures, Maersk Growth, Rabobank’s Food & Agri 
Innovation Fund.

Swiss startup launches mega-neuron vision processor
By Peter Clarke

aiCTX AG (Zurich, Switzerland) has announced it has cre-
ated a fully-asynchronous, event-driven neuromorphic 
processor – the DynapCNN – for always-on, real-time 

dynamic vision applications.
The company is a China-backed startup 

spun out of the Institute of Neuroinformatics 
at the University of Zurich in March 2017.

In January 2018 the company announced 
a $1.2 million seed funding round, led by 
Pre Angel Capital (Zhuji Jiawei). In Novem-
ber 2018 the company added to that $1.5 
million from Baidu Ventures.

The DynapCNN is a 12 square millimeter 
chip fabricated in 22nm manufacturing process technology that 
houses overs 1 million spiking neurons suited for implementing 
convolutional neural networks. The company claims that the 
DynapCNN is the most power-efficient way of processing data 
generated by event-based and dynamic vision sensors.

The company also claims that the DynapCNN is 100 to 
1,000 time more power efficient than other “state-of-the-art” 
approaches and delivers 10 times shorter latencies in real-time 

vision processing. This, in turn, opens up 
the prospect of long-life battery-operated 
equipment.

Computation in the DynapCNN is trig-
gered directly by changes in the visual 
scene, without using a high-speed clock or 
frames, showing similarities to the approach 
used by image sensors from French startup 
Prophesee and subsequently discussed by 
Qualcomm.

aiCTX claims its continuous computation enables latencies 
of less than 5ms and at least a 10x improvement over current 
deep learning solutions for real-time vision processing.

Development kits for the DynapCNN processor will be avail-
able in 3Q19.

https://twitter.com/eenewseurope
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Apple expands electronic recycling program
By Peter Clarke

Apple has opened a laboratory 
in Austin, Texas, that aims 
to develop new methods of 

material recovery from electronic 
equipment and share them with 
academia and industry.

Apple Inc. has also expanded 
the number of places where cus-
tomers can send or hand in their 
iPhones to be disassembled for 
recycling. The company already has 
an industrial robot – called Daisy – 
that can disassemble and recycle 
up to 1.2 million used iPhones per 
year. Apple now includes Best Buy 
stores in the US and KPN retailers in the Netherlands as well as 
Apple stores.

Apple has received nearly 1 million pieces of equipment 

under its recycling scheme and 
claims that in 2018 it refurbished 
more than 7.8 million Apple devices 
and saved 48,000 tons of electronic 
waste from going to landfill.

The company is recycling materi-
als back into the manufacturing 
process. In the case of cobalt, bat-
teries from the old iPhones are sent 
up the supply chain for recovery 
by battery makers. Similarly, tin is 
recovered from the circuit boards of 
some iPhones. And Apple now uses 
100 percent recycled aluminum for 
the cases of its Macbook Air and 

Macbook mini.
Apple did not indicate what its policy is with regard to reus-

ing packaged integrated circuits.

Apple recycles cobalt to use in new batteries
By Nick Flaherty

Apple is recycling cobalt from old batteries to use in new 
ones in its latest products. It is also recycling significant 
amounts of aluminium and rare earth elements through 

new process technologies.
The company is refurbishing over 7.8 million devices and 

recycling over 48,000 metric tons of e-waste according to 
its 2018 environmental report released this week.

It is recycling a range of materials including aluminium, 
cobalt, copper, lithium, rare earth elements, tungsten and zinc, 
using a robot system called Daisy to 
dismantle iPhones and Macbooks.

“A limited supply of recycled co-
balt is available on the market for use 
in batteries like ours, not because 
recyclers lack the ability to recover 
cobalt, but because many recyclers 
don’t have enough scrap sources, 
like batteries,” said Lisa Jackson, 
Vice President, Environment, Policy & 
Social Initiatives at Apple. 

“So we set out to find new 
sources of scrap for our recyclers, 
starting with our own supply chain. 
We began sending iPhone batteries 
recovered from Daisy, Apple’s iPhone 
disassembly robot, to our upstream 
recycler in Apple’s battery supply 
chain.”

After a successful pilot program, 
battery and final assembly suppli-
ers now send Apple’s battery scrap 
to recyclers for batteries of new Apple products. The recycling 
helps reduce the cost of the batteries, as cobalt is in demand 
for electric vehicles.

Elements like neodymium, praseodymium, and dysprosium 
are used in magnets for audio applications, in cameras, and in 

haptics technology. Traditional recycling doesn’t recover these 
rare earth elements as they are used in small quantities and 
technology has not advanced sufficiently to recover them. How-
ever, Daisy recovers the small components that contain rare 
earth elements from the iPhone and this creates an opportunity 
for new technology to recycle these materials.

Aluminium is a large proportion of many of Apple’s devices, 
but the process uses a lot of carbon. In 2108, 100,000 devices 
yielded 1.5 tonnes of the metal for recycling, and a joint venture 

between Alcoa and Rio Tinto will 
commercialise patented technology 
that eliminates direct greenhouse 
gas emissions from the traditional 
smelting process used to produce 
the metal.

Apple says it helped accelerate 
the development of this technology 
and has partnered with both alumini-
um companies, and the governments 
of Canada and Quebec, to collective-
ly invest a combined $144m (128m) 
to future research and development.

“Apple is committed to advancing 
technologies that are good for the 
planet and help protect it for genera-
tions to come. We are proud to be 
part of this ambitious new project, 
and look forward to one day being 
able to use aluminium produced 
without direct greenhouse gas emis-
sions in the manufacturing of our 

products,” said Tim Cook, CEO of Apple.
The recycled aluminium will be used across the range of 

electronic devices. “Our launch of the new MacBook Air and 
Mac Mini with enclosures made from 100% recycled aluminium 
was just the beginning,” said Jackson.

https://www.facebook.com/EENews-Europe-264480083592516/
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Energy industry vulnerable to increased cyber attacks
By Nick Flaherty

Cyber threats to energy systems are advanced and 
persistent, but companies are using outdated systems 
and technology to save money, says a new report from 

Finnish security firm F-secure. Poor security, prioritisation, and 
awareness are also gifts to attackers.

Critical infrastructure (CNI) sites and energy distribution facili-
ties are under increasing attack, and interconnected systems in 
the energy industry increase vulnerabilities, with cyber attacks 
often go undetected for some time, says the report. However 
there are significant challenges specifically for the industry.

Nine different attackers/malwares/techniques targeting 
the energy industry stand out, with spear phishing being the 
most common initial supply chain attack technique. Keeping a 
small attack surface in the 
energy industry is often 
pitched as the best way to 
mitigate the risk of a cyber 
attack but this is simply 
not possible. As energy 
companies save costs 
against the backdrop of lower oil prices, consolidating opera-
tions can weaken business resilience and redundancy levels. 
This gives rise to new, single critical points of failure, with any 
disruption across the supply chain potentially having increased 
consequences.

“Espionage and sabotage attacks against CNI organizations 
have increased over the years and I don’t think we have seen 
it all yet,” says Sami Ruohonen, Labs Threat Researcher at F-
Secure.

Connecting Industrial Control Systems (ICS) to the Inter-
net is increasing, and a considerable number of CNI systems 
in use today were installed and built before 24/7/365 internet 
connections were the norm and the advent of Stuxnet. Many 

Operational Technology (OT) components have built-in remote 
operation capabilities, but are either partly or entirely lacking in 
security protocols such as authentication.

Cyber security was not a realistic threat when these systems 
were manufactured, and legacy protocols and systems never 
had the built-in security controls that we take for granted today. 
Transitioning these systems to the Internet has opened them up 
to attacks from a myriad of angles.

“Critical Infrastructure due to its nature is an interesting 
target for a foreign nation-state, even during peacetime,” said 
Ruohonen.

F-Secure’s report shows a variety of different adversaries, 
each with their own motivations and tradecraft, constantly strive 

to compromise organiza-
tions that operate critical 
infrastructure. Attack-
ers have more time than 
their targets and will take 
months to plan their attack 
and people, particularly 

company employees, are the weakest link in production.
While breaches are a certainty, Ruohonen advises organiza-

tions review their cyber security posture to implement latest 
technologies such as an endpoint detection and response 
(EDR) solution.

“EDR is a quick way to tremendously increase capabilities to 
detect and respond to advanced threats and targeted attacks 
which might bypass traditional endpoint solutions,” he said. 
“Managed EDR solutions can provide monitoring, alerting, and 
response to cover the needs 24/7. This means organizations’ IT 
teams can operate during business hours to review the detec-
tions while a specialized cybersecurity team takes care of the 
rest.”

They were thieves not spies, says ASML
By Peter Clarke

EUV lithography semiconductor manufacturing equipment 
vendor ASML Holding NV (Veldhoven, The Netherlands) 
has said it was not the victim of espionage by the Chi-

nese state but rather of theft by former employees.
The EUV lithography software theft happened in Silicon 

Valley a few years ago. It was revealed in the 
documentation of a lawsuit that ASML won 
in November 2018 and was then reported by 
Dutch business daily Financieele Dagblad.

XTAL Inc. and its parent Dongfang Jingyuan 
Electronics Ltd., were founded in 2014 by two 
former ASML employees who worked with two 
former colleagues to steal confidential informa-
tion. Financieele Dagblad also made the point 
that all six former employees that were involved 
in the theft had Chinese names and that Dongfang Jingyuan 
also had connections to the Chinese Ministry of Science and 
Technology.

“The suggestion that we were somehow victim of a national 
conspiracy is wrong. The facts of the matter are that we were 
robbed by a handful of our own employees based in Silicon Val-

ley, who had broken the law to enrich themselves,” said Peter 
Wennink, CEO of ASML, in a statement.

ASML said that those involved were of various nationali-
ties and stole software for mask optimization with the aim of 
creating a competing product and selling it to an existing ASML 

customer in South Korea. The funding for 
XTAL Inc. originated in South Korea and China, 
ASML added.

“We resent any suggestion that this event 
should have any implication for ASML conduct-
ing business in China. Some of the individuals 
happened to be Chinese nationals, but indi-
viduals from other nations were also involved,” 
said Wennink.

Wennink continued: “We are encouraged 
by the recent constructive talks and agreements between the 
European Union and China that China will step up its efforts to 
respect and protect corporate intellectual property of non-Chi-
nese companies, including effective enforcement actions. We 
will be even more encouraged when we see these materialize in 
Chinese law and jurisprudence.”

https://twitter.com/eenewseurope
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Camera matrix enables three-dimensional vision
By Christoph Hammerschmidt

For applications in autonomous driving, a research con-
sortium has developed a camera matrix which, as a novel 
sensor, opens up a wide range of applications in the areas 

of autonomous driving and manual assembly processes in in-
dustry. The research group has now presented an interim report.

At the presentation of their “half-time milestone”, the consor-
tium partners presented a first 
prototype of the camera. The 
camera matrix consists of sixteen 
individual cameras arranged in a 
square, which together serve not 
only as imaging devices, but also 
as distance meters. 

The matrix measures about 
three by three centimeters and 
was made from a high-resolution 
full-format sensor with microlenses in front of it. It captures 
the scene from sixteen slightly offset perspectives to calculate 
a depth image. A small but efficient processor, embedded in 
the camera system, allows depth information to be calculated 
in real time. The captured color and depth data serve as input 
for downstream applications. Due to its compact design, the 
camera can also be integrated into small components as a non-
contact sensor.

Oliver Wasenmüller, consortium leader and co-initiator of 
the DAKARA project (“Design and Application of a Compact, 
Energy-efficient and Configurable Camera Matrix for Spatial 
Analysis”) explains: “The camera matrix impresses with the 
advantages of a passive depth sensor combined with a com-
pact design and a high frame rate. The 3D depth images always 
contain valuable additional information to the color images, 

which make the application of many algorithms possible in the 
first place or bring them to a robustness that allows a profes-
sional application.

The new system has been extensively tested in two different 
application scenarios by DAKARA’s industrial partners: During 
experiments as a rear-view camera through partner Adasens 

Automotive GmbH, the system 
recognized even finer structures 
such as kerbs or posts during 
autonomous parking. It detects 
the vehicle’s environment both 
spatially and metrically and thus 
provides much more precise 3D 
information than conventional 
ultrasonic sensors today.

Tests at application partners 
Bosch Rexroth AG and the German AI Research Institute DFKI 
have shown that workers can be supported in manual assembly 
processes by intelligent assistance systems. In addition to the 
depth information of the DAKARA camera matrix, this is due to 
the intelligent algorithms for manual data acquisition developed 
by the project partner CanControls GmbH. Using the latest 
methods of machine learning and the depth information of the 
DAKARA camera matrix, the hand position in 3D space is deter-
mined. This enables an automatic check of the work steps and 
an intuitive gesture-controlled interaction of the operator with 
the software system.

By the end of February 2020, the project partners will be 
working on optimizing the accuracy, performance and robust-
ness of the camera and intensively testing the system in the 
applications.

KAIST researchers demonstrate 60Hz holographic display
By Julien Happich

Combining a 1.8-inch transmissive 
LCD panel as a spatial light modu-
lator with what they describe as 

a photon sieve, researchers at the Korea 
Advanced Institute of Science and Technol-
ogy (KAIST) have demonstrated an ultrathin 
display that can project dynamic, multi-
coloured, 3D holographic images. 

Publishing their results in Nature Com-
munications under the title “Ultrathin wide-
angle large-area digital 3D holographic 
display using a non-periodic photon sieve”, 
the researchers used the 1024×768 pixels 
of the transmissive LCD to modulate the in-
cident wavefront of a coherent laser beam 
at speeds up to 60Hz. The photon sieve 
stacked to the LCD consisted in a non-
periodic distribution of randomly oriented 
pinholes in a titanium-coated silica plate. 
The pinholes in the photon sieve were 
2.2μm in diametre, and distributed at a ratio 
of one pinhole for each LCD pixel, allow-
ing full independent modulation of the light 

field scattered from each pinhole to generate 
the dynamic holographic images.

Because the pinholes only let minimal 
amounts of light through diffraction, it took 
differently coloured laser beams collimated at 
the small LCD panel to get enough diffracted 
light out and produce the animated holo-
grams.

“Our approach suggests that holographic 
displays could be projected from thin devices, 
like a cell phone,” says Professor Yong-
Keun Park, a physicist at KAIST who led the 
research. Previous studies from Professor 
Park’s group have used optical diffusors for 
the same purpose, but the size of the device 
was bulky and difficult to be operated, and it 
took a long period of time to calibrate. In the 
present work, on the other hand, the group 
tailored their photon sieve to demonstrate a 
simple, compact and scalable method for 3D 
holographic display. This technique can be 
readily applied to existing LCD displays, the 
authors argue.

The actual 3D holographic display (a) 
and an electron microscope image of 
the non-periodic pinholes (b). 

Three-dimensional dynamic colour 
hologram operating at 60Hz

https://www.facebook.com/EENews-Europe-264480083592516/
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How electric and automated driving impact the cable harness
By Christoph Hammerschmidt

Electromobility, the automation of driving and the constant 
connection of cars to the cloud are massively changing the 
electronics landscape in cars. This also applies to a very 

complex and expensive component that is rarely noticed: The wir-
ing harness. Cable harness manufacturer Leoni AG explained how 
these factors will affect cabling – and its price.

A little-known fact in automotive electrics and electronics is that 
the wiring harness in the vehicle is one of the heaviest and most 
expensive individual parts of a car (after 
the engine and transmission). In addition, 
the vast range of variants of today’s ve-
hicle models requires a tailor-made cable 
system for almost every possible con-
figuration. Therefore, the cabling is largely 
manufactured by hand which makes it 
rather expensive.

The changes in vehicle electronics an-
nounced by the automotive industry will 
also result in massive changes in cabling: Introduction of a more 
centralized computer architecture with powerful domain comput-
ers instead of dozens of distributed ECUs; increased use of sen-
sors with correspondingly higher data volumes within the vehicle 
and between the vehicle and the outside world, as well as the 
electrification of the drive train. It is precisely the latter factor that 
will significantly increase the amount of cabling in cars, explained 
Udo Hornfeck, Head of Research and Development at Leoni. The 
reason: electric vehicles require additional expensive high-voltage 
lines for AC/DC charging, high-voltage batteries and, traction as 
well as special wiring for the high-voltage battery and the battery 
management system. All these additional cables make the car 
more expensive. The fact that in return the combustion engine and 
thus the related wiring are omitted, does not make up for the price 
difference, the Leoni executive said.

Hornfeck explained that in addition to electrifying the drive sys-
tem, driving automation and extended functionality in the comfort 
and infotainment areas would also contribute to rising prices. The 

reduction of the ECU number by the centralization of the com-
puting resources, in contrast, will lead to less cable expenditure 
and therefore will have a price-reducing effect. The devices for 
automating driving have a relatively large share in this - for a car 
to automatically recognize the environment and adjust its driving 
strategy accordingly, significantly more sensors are required than 
in “normal” cars; in addition, data and power supply must be re-
dundant, which also means more cabling. Some comfort functions 

- for example in the area of body control - 
have to be designed for high power peaks 
- this requires higher cable cross-sections 
and thus makes cabling more expensive, 
the R&D said.

Another factor that tends to push up 
the price of cable harnesses: data-driven 
business models, where some functions 
may only be temporarily enabled via OTA 
software updates. In the case of electric 

vehicles, this can also include the motor performance. For car 
manufacturers to be able to implement such functions, the cabling 
must be designed for the maximum possible performance, even 
if this is rarely required at all. This will also make cable harnesses 
more expensive, Hornfeck explained.

On the other hand, there are also areas in which costs can fall. 
These include, for example, the trend to integrate power electron-
ics directly into electric motors. Then OEMs could eliminate the 
3-phase cables for power transmission , Hornfeck said. Cost 
reduction potential also arises from the centralization of computer 
resources and innovative approaches to vehicle operation. For 
example, functions are increasingly no longer activated and deac-
tivated with a dedicated switch, but via a context-sensitive user 
interface. This can reduce the number of switches and operating 
elements - and, of course, the lines leading to these switches. “The 
vehicle electrical system will become simpler and less monolithic,” 
explained Hornfeck. “This allows the cable harnesses to be more 
modularized. This facilitates automated production.”

Automatic transmission builds bridge to electromobility for BMW
By Christoph Hammerschmidt

ZF has received a major order from BMW for the produc-
tion of an 8-speed automatic transmission. The value of 
the order is in the double-digit billion euro range. More 

important than the sensational sum are the technical details.
In principle, this transmission has been in production since 

2009. However, ZF has now introduced an 
enhanced version. It is technically optimized 
for the integration of electric drives and can 
be used very flexibly. So flexibly that BMW 
is prepared to pay an amount in the tens of 
billions over the multi-year contract period. 
This is, by the way, the largest single order 
ZF has ever received.

With this transmission, BMW can 
smoothly switch to different approaches for 
hybridizing the driveline according to de-
mand without having to make any changes to the transmission. 
It also makes it possible to build purely conventional vehicles 

with combustion engines. “Thanks to the modular design with 
different starting elements, the new transmission generation 
can be used in all passenger car applications - in conventional 
as well as electrified ones,” explained Michael Hankel, Member 
of the Board of Management at ZF responsible for Car Drive-

line Technology and Electric Mobility. The 
power spectrum for the electric part of the 
drive ranges from mild hybrids to plug-in 
hybrids with 204 hp. Both the electric motor 
and the associated power electronics can 
be integrated into the transmission - insid-
ers are talking about a “plug-and-play” 
transmission for different vehicle classes. 
The transmission also offers a great deal of 
potential for the implementation of high-
end vehicles in variants without any electric 

auxiliary drive: it is designed for a maximum engine output of 
680 hp and a torque of 1000 Newton metres.

https://twitter.com/eenewseurope
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Global alliance develops standards for automated-driving tests
By Christoph Hammerschmidt

Together with the Society of Automotive Engineers 
International (SAE), the China Automotive Technology 
and Research Center (CATARC), the Shanghai Intelligent 

Automotive Center (SIAC) and the International Transportation 
Innovation Center (ITIC), the testing and certification company 
TÜV SÜD has formed an international alliance to develop and 
harmonize globally standardized test methods and uniformly 
recognized standards for all aspects of automated driving.

The mission of the newly formed 
International Alliance for Mobility Testing 
and Standardization (IAMTS) is to build an 
international portfolio of Smart Mobility test 
environments with the highest quality stan-
dards to effectively support the develop-
ment and market introduction of automated 
mobility. Through this measure, the partici-
pants in the alliance intend to strengthen 
society’s confidence in automated driving.

“Intelligent connected vehicles (ICVs) 
are being developed and tested worldwide. 
However, vehicle requirements, knowl-
edge and approaches with regard to traffic rules, certification 
regulations and testing standards vary from country to country,” 
says Alexander Kraus, Global Head of Automotive at TÜV SÜD. 
“Therefore, there are still no uniform or established test meth-
ods and standards for the approval of automated driving func-
tions.” According to the expert, this is increasingly becoming a 
hurdle for testing and bringing automated vehicles to market. 
Together with its partners, TÜV SÜD now intends to change this 

and use IAMTS to develop globally recognized standards, test 
scenarios and test methods for tomorrow’s mobility and harmo-
nize them as far as possible.

The need for reliable and reproducible tests for ICVs across 
geographical and regulatory boundaries is growing worldwide. 
IAMTS aims to bring together the complex information derived 
globally from test and verification and validation methods and, 
on this basis, accelerate the development of test methods, 

test scenarios and validation methods 
for intelligently networked vehicles. The 
partners will concentrate on users and 
operators of test environments. TÜV SÜD 
will contribute its expertise in the safety 
testing and validation of automated and 
networked vehicles.

TÜV SÜD has been supporting the de-
velopment of highly automated driving for 
some time now. Together with the Ger-
man Research Center for Artificial Intel-
ligence (DFKI), for example, the company 
is developing a kind of technical testing 

and acceptance procedure for algorithms, operates a test field 
for automatic driving on motorways together with other partici-
pants and is also involved in many international projects for the 
development of automated driving, such as CETRAN (Centre of 
Excellence for Testing & Research of AVs) at Nanyang Technol-
ogy University in Singapore. TÜV SÜD experts are also involved 
in the world’s first standard for the approval of fully automated 
vehicles in Singapore.

Vehicle uses torque vectoring for extreme versatile steering
By Christoph Hammerschmidt

Automotive supplier Schaeffler has developed a novel 
steering system for electric cars that enables fully au-
tomated lateral parking without intermediate stops and 

maximum manoeuvrability in the tightest of spaces. The system 
is based on wheel hub drives and torque vectoring.

Against the background of increas-
ing electrification and automation of 
vehicles, Schaeffler, together with 
project partners, has developed 
concepts and prototypes for novel 
steering systems for urban use. After 
three years, the joint project called 
OmniSteer is about to be completed 
successfully.

Omni stands for orthogonal and 
multidirectional driving maneuvers as 
well as non-linear steering processes. 
Behind this lies the following: In com-
bination with the Schaeffler Intelligent 
Corner Module and innovative wheel 
suspensions that allow larger steering angles, functionally safe 
mechatronic longitudinal and lateral guidance systems (dis-
tance and lane assistants) have been developed that will enable 
vehicles more maneuverably in the future. 

The drive is based on the electric wheel hub drive E-Wheel 

Drive. The extremely compact drive opens up completely new 
areas of application in urban mobility. Parking, for example: The 
system has a wheel steering angle of plus/minus 90 degrees 
and individually controllable wheels. This makes it possible to 
move directly from straight ahead to a lateral parking manoeu-

vre without stopping. Depending 
on the situation, it is possible to 
switch between front wheel, rear 
wheel and all-wheel steering. 
Turning on the spot is also pos-
sible.

The development project 
was pushed forward within the 
last three years at the Karlsruhe 
Institute of Technology (KIT). A 
consortium of several participants 
worked on the project. Besides 
Schaeffler, these include Paravan 
GmbH (vehicle conversions for 
people with disabilities) and Hella 

Aglaia Mobile Vision GmbH (development of intelligent visual 
sensor systems) as well as the Research Center for Computer 
Science (FZI) and the Institute for Vehicle System Technology 
(FAST) at KIT. The project was funded with €1.9 million by the 
German Federal Ministry of Education and Research.

ELECTROMOBILITYNEWS & TECHNOLOGY

https://twitter.com/eenewseurope


 19   www.eenewseurope.com eeNews Europe NewsMay 2019

Apple, Qualcomm settle their dispute
By Jean-Pierre Joosting

Qualcomm and Apple have agreed to dismiss all litigation 
between the two companies worldwide.

The settlement between Qualcomm and Apple 
includes a one-time non dis-
closed payment from Apple to 
Qualcomm. The companies have 
entered into a six-year license 
agreement, effective as of April 1, 
2019, including a two-year option 
to extend. A multiyear chipset 
supply agreement has also been 
put into place.

All worldwide litigation will 
be dismissed and withdrawn, 
including claims involving Apple’s 
contract manufacturers.

Both the global patent and 
the chipset supply agreement 
are expected to contribute an in-
cremental EPS of approximately 
$2.00 as product shipments ramp.

This agreement between Qualcomm and Apple seems to 

have put an end to Intel’s efforts in 5G modems for smart-
phones as Intel Corp. (Santa Clara, Calif.) has said it plans 
to quit the 5G smartphone modem business and to consider 

whether to continue with 4G and 
5G modems for PCs and IoT 
devices. The decision to quit the 
5G modems business seems to be 
part of a strategic move for Intel 
away from the consumer sector, 
such as PCs, to focus on the data 
center and networking business. 
The company said it will continue 
to invest in producing chips for 5G 
networking infrastructure.

The company also said it would 
continue to meet its commitments 
to supply its 4G smartphone 
modem product line but does not 
expect to launch 5G modems for 
smartphone, including those origi-

nally planned for launches in 2020.

Open-source and modular WiFi phone is hacker-friendly
By Julien happich

Now running on Kickstarter is a campaign to commercial-
ize a minimalist open-source and hacker-friendly Voice-
over-IP phone, which owners could use as a versatile 

and well-packaged multi-tool for their projects. While today’s 
smartphones have evolved 
into powerful computers, 
they are often too complex 
and tightly integrated to be 
opened-up by the majority 
of hackers. By design, they 
also tend to leak private data 
to third parties (through built-
in apps, OS, and network 
operation). Ben Wilson, the 
electronic engineer behind 
California-based HackEDA 
which officially runs the 
WiPhone Kickstarter cam-
paign, wants to help users 
regain control over their 
phone, a device they can 
easily take apart or incorporate into different projects, while 
controlling where the data goes.

“It’s sort of like the phone James Bond would carry if he was 
also a programmer” explains Wilson, noting that the firmware is 
open and the hardware is expandable so one could add a LoRA 
radio, a mega battery back, or cover the back of it with an LED 
array. While the WiPhone is more intended to be an Arduino-
compatible hacking tool than a phone, it is self-contained and 
also works well as a backup phone to make free VoIP calls over 

any WiFi connection.
The WiPhone can be completely disassembled, using only 

6 screws, to be repaired or re-purposed, and the whole back 
of the phone comes as an expansion port and prototyping 

area, which can 
be replaced with a 
breadboard or any 
custom PCB. The 
Arduino-compatible 
firmware is open and 
easy to understand, 
claims Wilson, which 
eases the modifica-
tion or replacement 
of software function-
ality.

The 120x50x-
12mm phone also 
comes free from 
built-in trackers, spy 
tools, and cannot be 

triangulated from cell towers, highlights the campaign. Owners 
can even disable automatic firmware updates, or completely 
remove the stock firmware and use their own. The phone is 
built around an ESP32 dual core processor running at 240 MHz, 
it has a 2.4” screen (320x240), a 25 buttons backlit keypad 
(all keys being user programmable), a micro USB connector, 
a 3.5mm audio jack and an internal microSD slot. Its 700mAh 
battery gives the WiPhone an estimated 8 hours talk or 1 week 
standby time.

SMARTPHONES
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μLEDs could turn car windows into AR displays
By Julien happich 

Funded by the Bavarian State Ministry for Economic Af-
fairs, Regional Development and Energy, the SmartVIZ 
project which began in November 2018 aims to explores 

the use of micro LEDs for innovative visualization technolo-
gies. Osram Opto Semiconductors is taking part in this project 
together with ASM AMICRA and Fraunhofer 
IISB with the aim to push μLED-based 
high-resolution visualization solutions into 
automotive interior applications. 

μLED technology can produce extremely 
high luminance in a wide dynamic range, 
and imaging devices based on direct emit-
ting μLED pixels are considered a disruptive 
development in the visualization market, 
with the potential to sideline technologies 
such as LCD or OLED. 

Over the next two and a half years, the 
SmartVIZ research project aims to provide the basis for future 
transparent, high-resolution, direct-emitting visualization solu-
tions using μLED technologies. 

The envisioned work packages will focus on three key 
technologies. First, the design of efficient μLED light sources, 
second, their handling on sub-component level and third, the fi-
nal assembly. Red, green and blue μLED structures will perform 
as efficient high luminance image pixels. Implementation of 
such concepts and applications requires in-depth studies of the 
underlying physical principles that are in-part entirely different 
than today’s macro LED chips. 

The project will also conduct research addressing the com-
ponent integration of μLEDs using a novel approach for trans-
parent and flexible image encoders. Transparent substrates 

based on indium gallium zinc oxide thin-film transistors (IGZO 
TFTs) will be the researchers’ focus for controlling the individual 
pixels. This approach allows for quasi-transparent surfaces, 
which can be filled with content only if the μLEDs are switched 
to active. 

Employing such an active matrix 
backplane for the driver electronics allows 
image rendering with μLEDs to produce 
visualization scenarios with ultra-high 
resolution. 

Another work package will target pro-
cessing concepts to enable rapid transfer 
of large quantities of μLED chips from 
a source wafer to the backplane driver 
electronics via automated parallel assem-
bly. Key requirement here is a positioning 
accuracy of around 1.5 μm. Researching 

accurate transfer methods for such small chips (edge length 
smaller than 40 μm) will require entirely new technological ap-
proaches, which will be addressed within the project. 

The SmartVIZ project is expected to complete in October 
2021 when an initial demonstrator will be presented. 

ASM AMICRA is an expert player in the field of produc-
tion automation, especially in the high-tech area of photonic 
applications. The company brings its in-depth knowledge of 
micro assembly of photonic components to the project. The 
Fraunhofer Institute for Integrated Systems and Device Technol-
ogy IISB specializes in power electronics and technologies for 
producing semiconductor devices. IISB will design and manu-
facture transparent electronic circuits for their final installation in 
micro-pixel visualization components.

Aptiv places safety-relevant data into public domain
By Christoph Hammerschmidt

In the ongoing discussion about safety in autonomous driv-
ing strategies, automotive technology company Aptiv PLC 
(formerly Delphi Automotive) has announced the full release 

of a large autonomous vehicle (AV) dataset. Under the name 
nuScenes, the data set is available to the public.

According to its own accounts, Aptiv is addressing a gap in 
the AV industry with the move. The industry 
has historically had limited open-source 
data for research purposes; most such 
information was kept confidential. Through 
sharing critical safety data in nuScenes with 
the public, Aptiv aims to broadly support 
research into computer vision and autono-
mous driving by AV innovators and aca-
demic researchers to advance the mobility 
industry.

As the first large-scale public dataset 
to provide information from a comprehensive AV sensor suite,  
nuScenes is organized into 1,000 “scenes,” collected from Bos-
ton and Singapore, and is representative of some of the most 
complex driving scenarios in each urban environment. The nuS-
cenes dataset is composed of 1.4 million images, 390K LiDAR 

sweeps, and 1.4M 3D human annotated bounding boxes, repre-
senting the largest multimodal 3D AV dataset released to date. 

Providing public data of this kind not only offers academic 
researchers and industry experts access to curated safety stan-
dards, it enables robust progress and innovation in the industry. 
To date, over 1,000 users and over 200 academic institutions 

have registered to access the nuScenes 
dataset.

“At Aptiv, we believe that we make 
progress as an industry by sharing—espe-
cially when it comes to safety,” said Karl 
Iagnemma, president of Aptiv Autonomous 
Mobility. “Our team thought carefully about 
the components of our data that we could 
open to the public in order to enable safer, 
smarter systems across the entire autono-
mous vehicle space. We appreciate the 

importance of transparency and building trust in AVs, and we 
look forward to sharing nuScenes by Aptiv, information that has 
traditionally been kept confidential with academic communities, 
cities, and the public at-large.”

To explore the dataset, visit  nuScenes.org.

https://twitter.com/eenewseurope
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Carbon-laden foam makes super-sensitive pressure sensor
By Julien Happich

Using very simple process steps and 
cheap materials, a team of French re-
searchers from the CNRS has devised 

thin capacitive sensors out of a carbon-laden 
elastomeric foam with exceptional pressure 
sensitivity.

The capacitive sensors detailed in a paper 
titled “Polymeric foams for flexible and highly 
sensitive low-pressure capacitive sensors” 
published in Nature’s npj Flexible Electronics 
journal consist of a composite foam whose 
closed pores are covered with conductive 
carbon black particles. The authors designed 
the composite material using a water-in-oil 
emulsion method, whereby a water-based 
emulsion of carbon black (CB) droplets is dis-
persed in a matrix of PDMS before it is cured. 
Evaporating the water after curing the polymer 
leaves an elastomeric structure with spherical 
pores covered with carbon black particles. 
The composite foam is then sandwiched be-
tween two strips of conductive flexible carbon 
tape acting as top and bottom electrodes, 
forming the complete capacitive sensor.

Experimenting with various concentrations of carbon black, 
dispersing concentrations and material thickness, the researchers 
found that a 10 wt% of CB in a 1.2mm thin foam pad led to excel-

lent sensitivity. The paper reports a pressure 
sensitivity of 35.1 kPa−1 in the 0 to 0.2 kPa pres-
sure range and 6.6 kPa−1 in the 0.2 to 1.5 kPa 
range. What’s more, the high capacitance (over 
100pF) can easily be measured with low-cost 
electronics, without any signal amplification. 
It only takes a 1V bias to record the device’s 
capacitive responses, and because the mate-
rial’s resistivity is high, the sensor draws only 
about 100nW at 1 kPa of pressure sensing (then 
showing a resistance of 10MΩ). This is orders 
of magnitude more efficient than conventional 
silicon piezo-resistive pressure transducers, 
claim the researchers. The authors anticipate 
that such ultrasensitive sensors could be 
designed as a simple patch to monitor blood-
pressure by recording arterial pulse waves (as 
capacitive signals) and converting them into a 
pressure value using AI-based algorithms. But 
such composite materials could also be used to 
design pressure sensitive artificial skins for ro-
botics. One particular medical application men-
tioned in the paper is the use of robotics for the 
palpation of soft tissue organs, for the detection 

of embedded nodules in soft tissues. For millimetre-sized nodules, 
the variation of stiffness is below 0.1 kPa, the authors note, requir-
ing highly sensitive sensors like the one they demonstrated. 

3D printing flexible MXene supercapacitors
By Nick Flaherty

Researchers In Ireland and the US have created ink based 
on MXene to 3D print flexible supercapacitors in any size 
or shape. The team at Trinity College, Dublin, has devel-

oped key expertise in 3D printing energy components, including 
batteries, while researchers at Drexel have 
been working on MXene, which is similar 
to graphene as a carbon-based 2D materi-
al with ability to mix with liquids, like water 
and other organic solvents, while retaining 
their conductive properties. MXene was 
created at Drexel in 2011, and research-
ers there have produced and tested it in a 
variety of forms, from conductive clay to 
a coating for electromagnetic interfer-
ence shielding to a near-invisible wireless 
antenna.

“So far only limited success has been achieved with conduc-
tive inks in both fine-resolution printing and high charge storage 
devices,” said Prof Yury Gogotsi in Drexel University’s College 
of Engineering, Department of Materials Science and Engi-
neering. “But our findings show that all-MXene printed micro-
supercapacitors, made with an advanced inkjet printer, are an 
order of magnitude greater than existing energy storage devices 
made from other conductive inks.”

Eliminating the need for additives to enable the 3D printing 
has boosted the performance of the resulting supercapacitors. 
“For most other nano inks, an additive is required to hold the 

particles together and allow for high-quality printing. Because 
of this, after printing, an additional step is required - usually 
a thermal or chemical treatment - to remove that additive,” 
said Babak Anasori, a research assistant professor in Drexel’s 

department of Materials Science and Engi-
neering. “For MXene printing, we only use 
MXene in water or MXene in an organic 
solution to make the ink. This means it can 
dry without any additional steps. Adjust-
ing the concentration to create ink for use 
in a commercial printer was a matter of 
time and iteration. The solvent and MXene 
concentration in the ink can be adjusted to 
suit different kinds of printers.

The team at Trinity College put the 
MXene ink to the test in a series of printouts, including a simple 
circuit, a micro-supercapacitor and some text, on substrates 
ranging from paper to plastic to glass. This printed lines of con-
sistent thickness and showed that the ability to pass an electric 
current varied with the thickness of the ink. 

“Compared to conventional manufacturing protocols, direct 
ink printing techniques, such as inkjet printing and extrusion 
printing, allow digital and additive patterning, customization, 
reduction in material waste, scalability and rapid production,” 
said Anasori. “Now that we have produced a MXene ink that 
can be applied via this technique, we’re looking at a world of 
new opportunities to use it.”

A polymeric foam (PDMS) filled with 
carbon-black covered conductive pores. 

Taped to the patient’s wrist, the 
capacitive pressure sensor records 
pressure variations from the artery pulse, 
providing real-time and in-situ capacitive 
readings.
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Avoiding the over testing trap
By Joe Lomako

Today’s global market place seems to be constantly grow-
ing and changing, and when a manufacturer designs and 
produces a product, there is usually an intention that 

it will be sold worldwide. However, selling a product globally 
has several challenges which manufacturers must be aware of 
in advance to ensure that their product has a route to market 
which is both efficient and cost effective. 

Most countries have a compliance process for goods im-
ported into their domain, but this can vary considerably from 
country to country, and for the purposes of this article we will 
focus on the European Union’s CE Marking requirements.

Increasing complexity and its challenges: 
combined equipment
Products designed and manufactured today are becoming ever 
more complex, incorporating many different types of technolo-
gies as part of their functionality, in order to deliver a positive 
consumer experience. However, this added functionality does 
present several challenges for the manufacturer, of which the 
consumer does not see, nor is usually concerned about.

One of the most significant challenges is that of converging 
technologies. Traditionally, products tended to have one intrin-
sic function, but that has changed as multiple new technolo-
gies are increasingly incorporated into single product designs, 
thereby enhancing use case and 
market appeal. 

This can be illustrated with an 
example: consider a device such 
as a washing machine, which 
previously had no radio func-
tionality (it may be referred to as 
non-radio equipment). However, 
the latest design iteration now 
has a near field communication 
(NFC) radio integrated as part of 
its control and monitoring func-
tionality. Of course, originally the 
washing machine on its own has 
its particular function – washing 
clothes. However, when radio 
technology is designed into the 
product, this combination of 
washing machine (the host) and 
radio constitutes what is often 
termed a ‘final radio product’. 
This means that the washing 
machine has essentially now become a radio, or could be con-
sidered as ‘combined equipment’. But, what does this mean for 
manufacturers?

More directives!
It is well known that to apply the CE marking in Europe a prod-
uct must satisfy the requirements of all directives which apply 
to it. Previously, in the example above, the manufacturer would 
have only considered the Low Voltage Directive (LVD) and EMC 

Directive, but as this wash-
ing machine now contains 
a radio they must now also 
satisfy the requirements 
of the Radio Equipment 
Directive (RED) as part of 
their compliance assess-
ment. As the RED refers to 
the EMC and LVD require-
ments of a device under 
Article 3, it means that the 
overall compliance can be approached from a RED perspective

This can often be confusing for manufacturers when they 
find that they have more compliance legislation to ponder, in 
order to satisfy the requirements of the relevant directives for 
such combined equipment, especially as previously they were 
unaware of the compliance considerations relating to radio. 

Does this mean more testing?
While this doesn’t necessarily mean mo re testing, one thing 
must be clear - the manufacturer of such combined equipment 
is responsible for conformity against the RED, as well as main-
taining the compliance of the host equipment. 

Many might assume that this 
means there is an additional 
requirement to first perform 
testing on the radio module, and 
then perform additional test-
ing on the host, which could be 
considered to be ‘over-testing’. 
This is not necessarily wrong, 
but may instead be regarded as 
a higher bar than the due dili-
gence expected of the average 
manufacturer.

Standards produced by ETSI 
(www.etsi.org) provide guid-
ance on how to avoid such over 
testing of combined equipment. 
While the specific details are 
beyond the scope of this article, 
the principle is this:

At least one configuration of 
typical intended use shall be 
tested, with both the radio and 
non-radio functions operating at 

the same time, with a configuration that:
•  Maximises the emissions from the equipment under test 

(EUT)
•  Ensures the EUT is most susceptible
• Is typical of intended use (in this case the washing machine 

could be in a wash cycle whilst simultaneously sending 
data about the progression)

Testing at the same time in this way, saves test time and 
more importantly saves money.

Under certain circumstances, existing conformity assess-
ment data may be re-used as part of the overall assessment, 

Joe Lomako is Product Manager at TÜV SÜD -  
www.tuv-sud.co.uk 
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thereby reducing testing requirements. For 
example, consider the NFC radio in the washing 
machine. It is quite common for a manufacturer 
to use a pre-approved module – which is where 
part of the testing of the module has been com-
pleted and declared prior to the installation and 
can be inherited as part of the overall compli-
ance of the combined equipment. Specifically, 
this is usually radio transmitter parameters, such 
as bandwidth, EIRP, blocking, etc. 

In such a case, always ensure that the radio 
module has accompanying documentation 
confirming compliance, such as up to date test 
reports and relevant a Declaration of Conformity. 
Beware though – I have seen many a case where 
a manufacturer has integrated a radio mod-
ule which has documentation stating that it is: 
“designed to pre-comply”. However, this means that the radio 
module has not demonstrated compliance and the manufac-
turer has been faced with extra test costs, and in some cases 
designed a non-compliant product. 

Don’t leave it until last!
It is an unfortunate fact that regulatory compliance of a prod-
uct is often left until the end of the design process, or in some 
cases seen as an afterthought during production. While some 
manufacturers may get through without incident, there is a high 

risk that the manu-
facturer will experi-
ence test failures, 
and therefore addi-
tional redesign costs, 
with significant time-
to-market delays.

So, how to avoid 
this? Never before 
has it been more 
important to match 
innovative products 
design with an in-
novative approach to 
testing and compli-
ance. As technol-
ogy progresses and 

multiple capabilities are incorporated into a single product, 
it is imperative to think ahead and produce a comprehensive 
compliance plan. From the outset, you must also consider 
what technologies your product contains, as multiple ones may 
increase test time, but planning head may mitigate some work. 
Also, consider operating modes - if the product integrates more 
than one completely different mode, then this may increase 
some of the test requirements. Also, determine what the correct 
configuration for testing is, and remember that forward planning 
will reap rewards further down the line.

Oscilloscope 
innovation. 
Measurement 
confidence.
Find the ideal Rohde & Schwarz tool for your application:
www.rohde-schwarz.com/oscilloscopes

Getting the CE marking in Europe, through product 
compliance.
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Demystifying 5G
By Reiner Stuhlfauth

2019 is the year mobile network operators will begin to roll 
out 5G services. The technology is designed to be almost 
infinitely flexible to support a wide variety of services, and 

is therefore highly complex. So while there are many new op-
portunities to be discovered, there is also a lot to learn. As the 
ancient saying goes, a journey of a thousand miles begins with 
a single step. 

Of course, the early steps on this journey are somewhat ten-
tative. The 5G-infrastructure deployments this year will be Non-
Standalone (NSA); using 5G frequencies for high-speed data 
exchanges while relying on 4G technologies to manage connec-
tions to infrastructure and servers. So far, the test specifications 
for 5G devices are not fully finalised. For NSA, although the 
3GPP TS38.521-3 transmitter and receiver tests for interwork-
ing with LTE in Frequency Range 1 (FR1) below 6GHz and in the 
FR2 mm-wave bands (24GHz-52GHz) are quite well developed, 
others such as performance tests (38.521-4) and radio resource 
management (RRM) test requirements have been standardized, 
yet there are still open points to be clarified.

Happily, the corresponding specifications for standalone (SA) 
operation, namely TS38.521-1 for FR1 and TS38.521-2 for FR2 
are more advanced, although other parts of the SA standards 
will not be approved until later this year.

Anyone currently developing products or services to use 5G 
networks must work with the fact that test specifications are 
not complete, which could lead to compatibility or performance 
problems. They need to know how to handle this, while stan-
dards makers work quickly 
to remedy the situation.

There are technical chal-
lenges associated with test-
ing 5G subscriber devices, 
too. The active antenna 
systems needed to ensure 
efficient beamforming for 
operation at mm-wave 
frequencies require highly 
integrated PCBs compris-
ing antennas, amplifiers 
and analog phase shifters 
to keep internal attenuation 
low and circuit dimensions 
small. RF connectors for 
traditional conducted mea-
surements are not available, 
so testing has to be done 
Over the Air (OTA). With OTA 
the distance between the 
DUT and the antenna of the 
measurement system needs 
to be considered. This 
distance is linked to the so 
called Fraunhofer distance 
describing the boundary 
between near field and far field. In far field the wave propaga-
tion can be described as plane wave and all measurements like 

modulation quality, transmit power and receiver sensitivity can 
be performed. The far field distance depends on the wavelength 
and the dimensions of the antenna aperture under test. At 
higher frequencies, the resulting larger distance would make far 
field analysis more difficult, particularly for FR1 tests that would 
require a very large test chamber, maybe 10 metres or more in 
length. New test techniques, and equipment such as Compact 
Antenna Test Range (CATR) solutions that are suitable for labo-
ratory use, are emerging to overcome these challenges.

Another concern that arises during product testing is assess-
ing the temperature sensitivity of the amplifiers and phase shift-
ers used for beam forming and steering in the complex antenna 
array systems of 5G NR mm-Wave radios. Rapidly heating 
or cooling a large test chamber is impractical, so Rohde & 
Schwarz has developed a solution for isolating the environment 
around the DUT allowing the temperature to be varied without 
affecting the radiation parameters.

Test practices are also set to change significantly with the 
change to OTA testing. For example, tests must be performed in 
three dimensions to check for proper beam-forming operation, 
so a suitable 3D positioner must be used and the position of the 
unit under test recorded accurately in each case.

The future: more services, more markets, 
more complexity
The current Release 15 of the specification standardises the 
fundamental features needed for network operators to provide 

5G enhanced mobile broad-
band (eMBB) services. 
Ultimately, 5G will support 
massive Machine-Type 
Communications (mMTC) 
and Ultra-Reliable Low-
Latency Communication 
(URLLC) with the change 
to SA deployments, mak-
ing many new and diverse 
types of services possible. 
These are expected to 
include advanced automa-
tion and cloud robotics 
for Industry 4.0, e-health 
applications, autonomous 
driving, and many others 
that are not yet conceived. 
With their arrival, the scope 
of test activities will extend 
to include safety and 
security aspects such as 
reliability, deterministic low 
latency, authentication, and 
encryption.

Already industry bod-
ies are forming, such as 

the 5G Automotive Association (5GAA) and the 5G Alliance for 
Connected Industry and Automation (5GACIA), comprising chip 
makers, industry-specific corporations, and telecom operators 
interested in developing new ideas that will leverage 5G for the 
benefit of these specific industries.

Reiner Stuhlfauth is Technology Manager Wireless at Rohde & 
Schwarz International GmbH -  www.rohde-schwarz.com

https://twitter.com/eenewseurope
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With so many diverse interests, we can expect numerous 
new proposals to come forward that will mould and shape 5G 
infrastructures, devices, applications, and services. The sheer 
flexibility to fulfil multiple demands and support new applica-
tions will require all involved to open their minds more widely.

To provide this almost limitless flexibility, 5G is an extremely 
complex technology. Evidence of this complexity can be seen 
by looking at the 3GPP’s timeline for standardization. Release 
15 started with an “early drop” in December 2017, necessary 
for the first deployments to go ahead, while more time has been 
needed to complete the planned “late drop” -- now scheduled 
for June 2019 – that finalises further specifications. The task of 
defining work items for the next Release 16 has already started 
and is currently discussing new features and services such as 
C-V2X, 5G NR in unlicensed bands, and URLLC support. 

In addition to the complexity, the great diversity of services 
5G is expected to support -- and their differing requirements 
in terms of bandwidth, data volume, response time – means 
ensuring adequate Quality of Service (QoS) for each is critical 
for network resources to be managed efficiently. 

From the user perspective, an acceptable Quality of Experi-
ence (QoE) is sought. With large numbers of devices and a wide 
variety of services, leveraging networks’ mMTC and URLCC 
capabilities, defining and testing QoE, and determining suit-
able thresholds for each metric is set to become a much more 
complex and challenging task than in previous technology 
generations.

Join the community
Covering all of these all under one roof, so to speak, demands 
a complex network: the task of grasping this complexity, and 
understanding it, is no small challenge. 

Rohde & Schwarz’s Demystifying 5G event brings people 
together from across the industry to learn from speakers with 
special expertise and to network with each other. Building on 
the model established by the successful Demystifying EMC 
days, Demystifying 5G is not a marketing seminar but a forum 
for sharing valuable information about standards, regulations, 
best practices, and technical tips. 

The program will start with a high-level view of 5G, its current 
status globally, and the technology framework. Two in-depth 
presentations will look at the air interface, including beam form-
ing and managing signals and channels, as well as requirements 
and test procedures for OTA equipment testing. There will also 
be test demonstrations, shorter sessions on protocol testing 
and network-performance measurements, and a formal oppor-
tunity for joint discussion and questions. 

The scope and complexity of 5G mean gaining an under-
standing, to provide equipment and services to our target 
markets, is indeed a journey that begins with a single step. The 
same philosopher -- Lao Tzu  -- also observed that we should 
do the difficult things while they are easy and do the great 
things while they are small. Although there is nothing small and 
easy about 5G, even now, tougher challenges lie ahead. There 
is no better time to start this journey.

Demystifying 5G will take place at The Royal Berkshire 
Conference Centre, Madejski Stadium, Reading on the 21 
May 2019. More information and registration at https://www.
rohde-schwarz.com/uk/seminars___trainings/uk-ireland-sem-
inar-programme/demystifying-5g-seminar/demystifying-5g-
seminar_250963.html 
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AVL to supply simulation and test kit  
for £70m powertrain lab
By Nick Flaherty

AVL in Austria is to supply powertrain development and 
test equipment for its new £70 million automotive propul-
sion research facility being 

set up in the UK.
The simulation equipment for the 

Institute for Advanced Automotive 
Propulsion Systems (IAAPS) from 
the University of Bath will cover 
full electrified propulsion, hybrid 
configurations, energy storage and 
battery management as well as next 
generation fuels and high efficiency 
combustion engines.

“Through the IAAPS open access 
model, academics, automotive 
industry partners and small and 
medium sized enterprises (SMEs) 
will be able to work on challenging 
research with access to world-class 
research infrastructure and people. 
This will promote greater collabo-
ration and the sharing of expertise to advance knowledge,” 
said Professor Gary Hawley, Dean of the Faculty of Engineering 
& Design at the University of Bath.

IAAPS, based on the Bristol and Bath Science Park,  will 
be a global centre of excellence, and is scheduled to open in 

late 2020. Installation of the new 
equipment will begin in January 
2020, with a number of test facilities 
operational from November 2020.

“IAAPS, and our new collabora-
tion with AVL, will significantly ex-
pand our capacity to devise innova-
tive solutions that address key real 
world challenges such as engine 
downsizing, more cost effective 
electric motors, better simulation 
tools, improved fuel consumption 
and lower vehicle emissions,” said 
Gavin Edwards, IAAPS Programme 
Director.

Wolfgang Puntigam, Global Busi-
ness Unit Manager of Integrated 
Open Development Platform at 
AVL, added: “IAAPS represents a 

very advanced hub to jointly develop our Integrated and Open 
Development Platform (IODP) which aims at faster, better and 
more affordable development processes.”

Calibration Care program launched  
for DJB accelerometers
DJB Instruments UK Ltd has launched a new Calibration Care program 
for its customers that will remind them of the recommended recalibra-

tion date for their accelerometers 
purchased from DJB. The pro-
gram has been on trial for the 
last 12 months and has proven to 
be extremely popular with DJB’s 
customers who often overlook the 
need to calibrate their sensors. 
The Calibration Care program is 
completely free and will send a 

reminder to customers approximately 11 months after purchase, giving 
them time to arrange calibration within the recommended 12 month 
duration. Calibration care will also be rolled out via DJB’s overseas of-
fices in France and China and in time will also be extended to support 
its global distributor network. As a manufacturer of accelerometers 
DJB is perfectly placed to offer a recalibration service as they under-
stand every aspect of accelerometer mounting, cabling and general 
handling. This in-depth knowledge is critical in ensuring the data is 
accurate and the calibration certificate is ‘meaningful’ and not just a 
quick snapshot of the accelerometers’ performance at one moment in 
time. DJB’s in house calibration facility uses state of the art equipment 
to provide a Nationally traceable calibration service in accordance with 
ISO9001 and NIST standards, with all reference equipment indepen-
dently calibrated to the UKAS traceability standard, calibrations can be 
completed in as little as 24 hours, dependent on demand.
DJB Instruments
www.djbinstruments.com

RF wireless test chamber is 3x smaller  
than rivals
Alfamation’s WSC-6 measures 230 x 280 x 130mm 
and is designed to test Wi-Fi, Bluetooth, LTE, 5G 

smartphone, and V2X 
modules. The WSC-
6 provides a typical 
shielding effective-
ness of over 90 dB. 
The compact size and 
the fact that WSC-6 is 
stackable allows many 
units to test together in 

a small area. The chamber also has the ability to host 
more than one DUT. WSC-6 can be used to test any 
device transmitting in the 500 MHz – 6 GHz range, in-
cluding devices for consumer and automotive applica-
tions, including Wi-Fi, Bluetooth, LTE, 5G smartphone, 
and V2X modules. WSC-6 isolates the DUT from the 
external environment and can internally reproduce 
the far field condition. The test chamber is supplied in 
manual, semi-automatic and fully-automatic configura-
tions. It is available both as a standard product as well 
as in customized configurations. WSC-6 is heavy-duty, 
constructed on a solid cast aluminium base, enabling 
pneumatically-assisted loading and unloading. It 
includes status LEDs and provides all the necessary 
space for testing-related electronics.
Alfamation
www.alfamationglobal.com

https://twitter.com/eenewseurope
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New test techniques for custom polymers 
to fight counterfeiting
By Nick Flaherty

Custom polymers have been developed in France to pro-
vide a way to fight counterfeit products, requiring new 
test techniques.

A group at CNRS in 
France has developed ul-
tra-high precision synthet-
ic polymers with precisely 
controlled chain lengths 
and monomer sequences 
that can store data and so 
be used to provide trace-
ability and fight counterfeit 
products. 

Counterfeiting of medi-
cal devices for example is 
a significant problem. The World Health Organization estimates 
that more than eight percent of the medical devices in circula-
tion are counterfeits and the group is building and inserting 
sequence-defined polymers in medical devices like ocular 
implants. The polymers can be extracted later and identified by 
tandem mass spectroscopy, requiring the new test techniques.

“When you can store code in a molecule, you can imagine 
that with a single molecule you can write something, such 
as the name of a company, a batch number or production 
date,” said Jean-François Lutz, research director at the French 
research group CNRS, deputy director of the Institut Charles 
Sadron, and head of the Precision Macromolecular Chemistry 
group. “You have a molecule that you can directly blend with 
various materials, such as plastics or ceramics. We could put 
the molecule in the screen of a smartphone, a medical device or 
an implant in the body.”

The researchers presented their results at the American 
Chemical Society (ACS) Spring 2019 National Meeting & Expo-
sition in Florida.

“There are basically two types of polymers,” says Lutz. “One 
type is plastic, which is made by humans. The other type is 
called a biopolymer, and it is a much more defined molecule. In 
fact, humans are mostly constructed with polymers - DNA and 
proteins. The purpose of our work is to fill in the gap - to make 
synthetic polymers using biological inspiration.”

Lutz and his group at the Institut Charles Sadron have been 
working on building synthetic molecules with the same preci-
sion and uniformity as biological macromolecules. “We got the 
initial inspiration from DNA, which is a polymer made with four 
monomers: adenine, thymine, guanine and cytosine,” said Lutz. 
“Although DNA is a polymer that codes for the very information 
that makes us human - an important achievement - it is really 
not the best structure for many other things. We thought that 
maybe we could make a polymer that is just as information-rich, 
but enhance the structure so it could be used for a variety of 
applications.”

The group constructs its synthetic polymers with fully con-
trolled primary structures using solid-phase iterative chemistry, 
a process that was originally developed to make peptides, or 
short chains of proteins. The precisely tailored polymers can 
be used for data-storage applications where each monomer or 

subunit stands for a specific piece of information. So far, the 
researchers have created tiny data storage devices made of 
layered sequence-coded polymers. Recently, they also have 

studied the crystalliza-
tion of coded synthetic 
polymers and observed 
that the molecular bits that 
they contain occupy much 
smaller volumes than do 
the nucleotides in DNA. 
“Abiotic sequence-coded 
polymers are now well 
beyond proof-of-concept,” 
said Lutz. “We were the 
first group. Now it is a 

trend or field in polymer chemistry.”
He believes that within the next 10 years, his group will bring 

anti-counterfeiting and traceability technologies using their 
precisely tailored polymers to market.

DKIH-EVB
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Sweden tests inductive charging  
during the ride
Loading while driving: A test track for the inductive charging of 
electric vehicles while driving is now to be built in Sweden. On 
the 1.6 km long route between the airport and the centre of the 
city of Visby on the island of Gotland, the project participants 
want to gain experience with the 
technology.
The technology for the project 
comes from the Israeli company 
ElectReon Wireless. In addition 
to the technical implementation 
issues, the project partners also 
want to demonstrate the eco-
logical and economic superiority of this technology over other 
smart road approaches. The project has a budget of 116 million 
Swedish kronor (over 11 million euros).
ElectReon AB, the Swedish subsidiary of the Israeli special-
ists of ElectReon Wireless, will take the lead in the next project 
phase. The company has developed a solution for inductively 
charging e-vehicles while driving via coils embedded in the 

roadway. The coils, which are located eight centimeters below 
the surface, are invisible to road users and are only activated 
when a vehicle drives over them. The solution is compat-
ible with all types of electric vehicles, including buses, trucks 
and cars. According to the current state of development, cars 
should be able to be equipped with a receiver module with a 

maximum weight of 12 kg. 
Heavy vehicles, on the other 
hand, would be able to carry 
larger units and thus absorb 
larger amounts of energy per 
time unit.
ElectReon Wireless, with its 
inductive charging technology, 

is already involved in several cooperative ventures. In the sum-
mer of 2018, the company announced a partnership with the 
Renault-Nissan-Mitsubishi manufacturer alliance. Partnerships 
also exist with the Israeli bus company Dan and the French 
company Hutchinson.
ElectReon Wireless
www.electreon.com

Optical spectrum analyser halves test times
Anritsu has launched a spectrum analyse for evaluating the 
output characteristics of optical active devices used by optical 
communications systems that cuts evaluation times in half. 
The MS9740B keeps the same measure-
ment-sensitivity performance, functions, 
and size as the predecessor MS9740A 
while shortening measurement process-
ing times by 50 percent to 0.35s improve 
production-line efficiency by optimising 
the optical receiver bandwidth settings, 
most commonly used by customers. This 
performance upgrade cuts optical active 
device inspection times and increases production-line efficiency.
The spread of next-generation 5G mobile and Cloud commu-
nications services is expected to increase data traffic volumes 
massively. Networks supporting this infrastructure are expe-
riencing explosive jumps in network traffic, which demands 
both increased module production and shorter inspection times 
to allow in-time delivery required for the rapid expansion and 
adoption of faster rate optical modules at 10G, 100G, and 400G 
bit rates.The benchtop MS9740B features wide dynamic range, 
high resolution, and fast sweep speeds over a wavelength range 

of 600 to 1750 nm. The device supports multimode fibre input 
for manufacturing and evaluating 850nm band VCSEL modules. 
As well as keeping the same functions and performance as its 
predecessor, it cuts measurement processing times by up to 

half (Rx bandwidth setting: 1 kHz or 200 Hz) 
while overcoming problems of decreased 
measurement sensitivity caused by in-
creased processing speed.
The single mode supression ratio (SMSR) 
measurement at 45 dB minimum supports 
600 to 1750 nm frequencies for evaluating 
all optical active devices while the mea-
surements speed of 0.35s for a wavelength 

sweep, analysis, and data transfer to remote server, sweeping in 
fast mode on a 30nm wavelength reduces the test times.
The MS9740B retains the optical active device (LD-Module, 
DFB-LD, FP-LD, LED, WDM and Optical Amplifier (NF and Gain) 
measurement menu screens for evaluating devices and sup-
ports all-at-once measurements of key evaluation items, such 
as optical centre wavelength, level, OSNR, spectrum width, 
etc., and displays these results on one screen
Anritsu
www.anritsu.com

Real-time remote spectrum analyser  
for radio monitoring
The SignalShark real-time spectrum analyser from Narda Safety 
Test Solutions provides a powerful and versatile means of carry-
ing out radio monitoring for organisations such as regulatory au-
thorities, mobile phone network operators, police and security 
services, intelligence agencies and the armed forces.Covering 
the frequency range 8 kHz to 8 GHz, the SignalShark 3320 Remote 
Unit is capable of detecting, analysing and classifying a wide 
range of signals, as well as locating the source of transmissions 
using either automatic direction finding or TDOA (time difference 
of arrival) techniques.The instrument uses advanced FFT computa-

tions to achieve a 40 MHz real-time 
instantaneous bandwidth with a 100% 
probability of intercept (POI) for signals 
longer than 3.125 µs, which means 
that there are no gaps in the frequency 
span and every signal event can be 
detected reliably, even if it is extremely 

brief and transient. The instrument is also able to capture the 
spectrum over the full frequency span of 8kHz to 8GHz in a single 
measurement at the impressively fast scan rate of 50 GHz/s.
Narda Safety Test Solutions
www.narda-sts.com
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Complete end-to-end 5G NR network measurement system
Rohde & Schwarz has announced the TSME30DC downconverter, and combined it 
with the TSMx6 network scanner to measure and analyse 5G NR signals up to 30 
GHz, covering the majority of high frequency 5G NR use cases.

Rounding out the 
system are an 
updated version of 
the ROMES4 drive 
test software and the 
SmartAnalytics web-
based software suite 
launched at MWC 
2019.
Understanding 5G 

NR coverage in real-world environments is important. In particular, new frequen-
cies in the mmWave range, such as 28 GHz, can create uncertainties for 5G NR 
technology providers. In addition to 5G NR coverage, there is also a need to test the 
network – device connection and KPIs using pre-commercial or commercial 5G NR 
devices.
Until now, the TSMx6 network scanner could analyze 5G NR signals up to 6 GHz. 
With the new TSME30DC downconverter, the network scanners can analyze signals 
up to 30 GHz. The system uses an updated version of the ROMES4 drive test 
software, which already today supports measurements on 5G NR user equipment, 
e.g., evaluation boards, USB dongles and pre-commercial and commercial smart-
phones as they become available. This allows manufacturers of 5G NR technology 
to gain early insights into a device’s performance and its interaction with real 5G NR 
networks.
The system includes the recently introduced SmartAnalytics web-based software 
suite. SmartAnalytics provides intuitive and powerful analytics and drill down func-
tions to analyze the collected measurement data over the entire network test cycle, 
supporting the analysis and visualization of 5G NR scanner and UE measurements.
Rohde & Schwarz
www.rohde-schwarz.com/smart

Sub-nanovolt semi testing capability  
offers ultra-low-noise discretes
Linear Integrated Systems (Fremont, CA) has developed a large-scale sub-nanovolt 
testing capability for small-signal discrete devices.

This allows individual screening of small-
signal discrete components to levels below 
a billionth of a volt (nV/√Hz) of noise in 
quantities up to tens of thousands of parts. 
The system was developed as part of a US 
defense program developing small signal 
devices, and the company is now provid-
ing ultra-low-noise-screened parts to other 
customers. “Small-signal discrete com-
ponents can help create the lowest noise 
signal chains possible and that’s what our 
customers have been demanding,” said 

Timothy McCune, president of Linear Systems. “This sub-nanovolt testing capability 
enables us to provide production-line quantities of parts guaranteed to meet spe-
cific noise levels. No other company has this capability.” Linear Systems specializes 
in the development and manufacture of precision, ultra-low-noise small-signal dis-
crete components. Its parts, such as the LSK389 and LSK489, are used in sensor 
systems ranging from the Large-Scale Synoptic Telescope to piezoelectric devices 
to sonobuoys. These parts also provide the front-end amplification for high-end test 
and measurement, medical and audio equipment.
Linear Integrated Systems
www.linearsystems.com
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Important changes in the way electricity is generated and 
used—such as increasing reliance on energy from renew-
able sources, the change to efficient variable-speed drives in 

industrial and domestic appliances, and adoption of hybrid or 
battery-electric vehicles—are increasing demands for electronic 
inverters that can be controlled to provide ac power at a desired 
voltage and frequency.

Taking renewable energy as an example, utility companies’ 
strategies are moving toward distributed power generation, with 
micro generators feeding into the grid at multiple points in the 
network. There’s also interest in small non-grid-tied generators 
for deployment on consumer or farming and light commercial/
industrial sites.

Such applications demand compact and low-cost elec-
tronic power conditioning. This would enable conversion of 
the harmonic-rich and unstable output of a wind turbine, or 
the changing dc output of an array of photovoltaic panels, first 
into high-voltage, capacitor-stabilized dc that’s then input to an 
inverter to generate a consistent ac waveform at a frequency 
suitable for feeding into the grid.

Similarly, in hybrid/EV or motor drives, where constantly ad-
justing the inverter’s output frequency using logic or software 
commands is key to controlling the motor speed, compact 
dimensions, low weight, and affordability are critical to ensure 
market growth.

Operating Principles and Noise Sources
An inverter like the bridge inverter shown in figure 1 com-

mutates current through the load by turning on and off the 
upper and lower power switches in alternate legs in sequence. 
The power switches may be insulated gate bipolar transistors 
(IGBTs) or super-junction MOSFETs, or—in high-end applica-
tions such as premium electric vehicles or where ultimate 
energy efficiency is required—wide-bandgap devices such 
as silicon-carbide (SiC) MOSFETs. Each gate is controlled in 
sequence relative to all others using a pulse-width-modulated 
(PWM) signal.

If the power switches are IGBTs, the frequency of the PWM 
signals applied to each gate is typically about 20 kHz. MOS-
FETs can operate at much higher frequencies up to several 
hundred kilohertz. In either case, rapid switching produces 
abrupt changes in voltage across the transistors, causing os-
cillations containing high-frequency noise at harmonics of the 
switching frequency.

In any IGBT-based inverter for a wind or solar generator, 
noise signals can exist at frequencies up to 1 MHz or more. 
These and other sources of noise such as dc-dc converter 
switching elsewhere in the system, coupled onto the ac output 
power lines, can impair the output power quality and cause 
interference. This can affect the system’s own control signals, 
such as analog feedback signals, as well as nearby equip-
ment.

To prevent such distortion and interference, standards such 
as IEEE 1547 and UL 1741, which apply to inverters for distrib-
uted-power systems like wind or solar generators, impose 
limits on the harmonic content allowed in the inverter output. 

Radiated electromagnetic interference (EMI) is also subject to 
limits imposed by standards such as FCC Part 15 B.

Mitigating switching noise
To comply with applicable specifications on noise and electro-
magnetic compatibility, filters placed throughout the system 
remove harmonics from voltage and current waveforms, correct 
the power factor by ensuring voltage and current waveforms are 
in phase, and minimize distortion.

Figure 2 shows the locations of filters for attenuating noise in 
a solar-energy power-conditioning system. The filter at the out-
put of the inverter is designed to remove switching frequency 
transients. It contains a combination of X and Y capacitors, in-
ductors, and chokes to remove common-mode and differential-
mode noise at the main harmonics of the switching frequency.

Figure 3 provides more detail on the composition of the 
filter. In principle, X capacitors and chokes remove differential-
mode noise, while Y capacitors and common-mode inductors 
remove common-mode noise. Common-mode noise appears 

in the same direction on 
two conductors, whereas 
differential-mode noise 
appears in opposite di-
rections on two conduc-
tors.

The common-mode 
choke coil as shown in 
figure 3 is a four-terminal 
device that comprises 
two conducting wires 
wrapped in opposite 
directions around a single 
magnetic core. Conven-
tionally, this core consists 
of ferrite material. Since 
magnetic flux flows 
inside the core, common-
mode choke coils act as 
inductors that provide 
high impedance against 
common-mode (noise) 
currents while allowing 
wanted differential cur-
rents to pass.

As far as the common 
-mode choke is con-
cerned, identical currents 
flowing in opposite direc-
tions through the choke 
windings will create equal 
and opposite magnetic 
fields that cancel each 
other out. Therefore, the 
choke presents minimal 
impedance to the current 
flowing into the load and 
back through the return 
path. 
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Dual-mode chokes teach old inverters new tricks
By Michael Freitag

Michael Freitag is Director, Magnetics Product Management 
at KEMET Corp. - www.kemet.com 

Fig. 1: A simple single-phase full-bridge 
inverter.

Fig. 2: The main functional blocks of 
a solar power-conditioning system, 
highlighting filtering requirements. 

Fig. 3: Chokes and capacitors at the 
inverter output attenuate common-mode 
(blue) and differential (red) noise. 

https://twitter.com/eenewseurope
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Differential noise refers to distortions 
that cause differences between these two 
currents. The magnetic fields due to these 
different signals will not cancel out; instead, 
they will present high impedance that at-
tenuates the distortion.

Advanced filter technologies 
for lightweight inverters
Growing reliance on renewable energy, elec-
tric vehicles, and diverse motor drives con-
tinues to push demand for inverters that are 
compact, lightweight, and affordable. 
Consequently, the industry is looking 
for ways to reduce the size, weight, and 
cost of typically bulky components like 
filtering capacitors and chokes.

Addressing this issues, proprietary 
ferrite core materials developed by 
KEMET help greatly reduce the size 
of standard chokes. In addition, they 
make it possible to create dual-mode 
chokes that combine common-mode 
and differential-mode filtering in the 
same package. The overall dimensions 
are similar to those of a comparable 
conventional common-mode choke. 
Figure 4 illustrates the principle.

KEMET also leveraged the extra de-
sign flexibility afforded by its proprietary 
materials to optimize the shape of these 
dual-mode chokes. The end result is 
significantly enhanced differential-mode 
(normal mode) noise suppression.

Figure 5 illustrates the high per-
formance of the SSHB10 dual-mode 
chokes, presenting high impedance to 
both common-mode and differential-
mode noise. 

The standard type, represented in 
this diagram by the SSHB10H-04320, is 
optimized for high-temperature perfor-
mance. The SSHB10H-R04760 features 
a core material of increased permeabil-
ity, which further boosts impedance to 
common-mode noise while maintaining 
identical differential-mode performance. 
Both chokes are rated for current up to 
3 A.

Conclusion
Demand for compact, lightweight power 
inverters is expected to rise, across green-
energy, industrial, and automotive markets. 
Advanced magnetic technologies that can 
significantly slim bulky noise filters and re-
duce component count now give designers 
extra freedom to achieve these goals.

This article was first published in Electronic 
Design -  www.electronicdesign.com

Fig. 4: Dual-mode chokes integrate three 
magnetic components, saving solution 
size and part count.

Fig. 5: Comparison of new dual-mode 
choke versus conventional common-
mode choke.

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.
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Keep powering your system when  
the primary supply is intermittent
By Tony Armstrong and Steve Knoth

In today’s world of constant connectivity, it is commonplace 
for many electronic systems to be always operational—re-
gardless of their external environment or operating condi-

tions. Said another way, any glitch in a system’s power supply, 
whether momentary, seconds, or even minutes, must be taken 
into account during its design process. The most common way 
of dealing with such circumstances is to use uninterruptible 
power supplies (UPSs) to cover these brief downtimes, thus 
ensuring high reliability, continuous operation of the system. 
Similarly, many of today’s emergency and standby systems are 
used to provide backup power for building systems to pro-
vide assurance that safety systems and critical equipment can 
maintain their operation during a power outage—whatever the 
root cause.

Obvious examples can be readily found in the ubiquitous 
handheld electronic devices used in our everyday lives. Be-
cause dependability is paramount, handhelds are carefully 
engineered with lightweight power sources for reliable use 
under normal conditions. But no amount of careful engineering 
can prevent the mistreatment they will undergo at the hands 
of people. For example, what happens when a factory worker 
drops a handheld portable scanning device, causing its battery 
to detach? Such events are electronically unpredictable and 
important data stored in volatile memory would be lost with-
out some form of safety net—namely some sort of short-term 
power holdup system that stores sufficient energy to supply 
standby power until the battery can be replaced or the data can 
be stored in permanent memory.

In automotive electronic systems there are many applica-
tions that require continuous power even when a car is parked 
(engine not running), such as remote keyless entry, security, and 
even personal infotainment systems. These systems usually in-
corporate navigation, GPS location, and eCall functionality. It is 
easy to understand why these systems have to remain on even 
when the car is not moving, since the GPS aspect of these sys-
tems must be always-on for emergency and security purposes. 
This is a necessary requirement so that rudimentary control can 
be activated by an external operator when necessitated.

Consider an eCall system, which is becoming more pervasive 
in newer cars across the globe. It’s a pretty simple bit of tech-
nology: in the event of a collision in which a car’s airbags are 
deployed, the eCall system automatically contacts emergency 
services. It uses GPS to relay the time, your location, what type 
of car you’re in, and what kind of fuel it uses to the authorities, 
while a microphone in the car allows you to speak directly to 
call handlers when the system is activated. These eCall system 
can share what direction you were travelling in when the inci-
dent occurred, allowing authorities to know which side of the 

freeway they need to head to in the event of a collision. All this 
allows ambulance, police, and fire crews to reach you as quickly 
as they can following an accident, armed with as much informa-
tion as possible. An individual can also activate eCall by press-
ing a button, so if someone becomes ill (or has been injured in a 
collision in which the airbags haven’t deployed), help can still be 
easily summoned.

Storage mediums
Having acknowledged the need for backup power in a wide 
array of systems, the question then arises: what are the options 
for storage mediums for this type of backup power? Tradition-
ally, the choices have been capacitors and batteries.

It is fair to say that capacitor technology has played a major 
role in power transmission and delivery applications for multiple 
decades. However, in the past decade, substantial research 
and development has led to significant advances in capacitor 
design and capabilities. These advanced capacitors or super-
capacitors (also known as ultracapacitors) are ideal for use in 
battery energy storage and backup power systems. They may 
be limited in terms of their total energy storage; nevertheless, 
they are energy dense. Furthermore, they possess the ability to 
discharge high levels of energy quickly and recharge rapidly.

Supercapacitors are not only compact, but they are robust 
and reliable, and they can support the requirements of a backup 
system for short-term power-loss events such as the ones 
already outlined herein. They can easily be paralleled or stacked 
in series or even a combination of both to deliver the necessary 
voltage and current demand by the end application. Compared 
to standard ceramic, tantalum, or electrolytic capacitors, super-
capacitors offer higher energy density and higher capacitance in 
a similar form factor and weight, so they are also finding use in 

Tony Armstrong is the product marketing director for Analog 
Devices’ Power by Linear product group – www.analog.com. He 
can be reached at anthony.armstrong@analog.com 
Steve Knoth is a senior product marketing engineer in Analog 
Devices’ Power by Linear Group. He can be reached at  
steve.knoth@analog.com

Table 1: Supercapacitor characteristics comparison vs. 
capacitors and batteries
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a variety of high peak power and portable applications in need 
of high current bursts or momentary battery backup, such as 
UPS systems. 

Batteries, on the other hand, can store a lot of energy, but 
are limited in terms of power density and delivery. Due to the 
chemical reactions that occur within a battery, they have limited 
life with regard to cycling. As a result, they are most effective 
when delivering modest amounts of power over a long period of 
time, since pulling many amps out of them very quickly severely 
limits their useful operating life. Table 1 shows a summary of the 
pros and cons among supercapacitors, capacitors, and batter-
ies.

New backup manager power solutions
Now that we have established that either supercapacitors, bat-
teries, and/or a combination of both are candidates for use as 
a backup power sources in almost any electronic system, what 
are some of the solutions available?

First of all, any IC solution would need to be a complete 
lithium ion battery backup power management system with the 
capability to keep 3.5 V to 5 V supply rails active during a main 
power failure event. Since batteries provide considerably more 
energy than supercapacitors, they are superior for applications 
that require backup for extended periods of time. Accordingly, 
any IC solution would need to have an on-chip bidirectional 
synchronous converter to provide high efficiency charging of 
the backup battery, as well as be able to deliver high current 
backup power to the downstream load should an interrup-

tion on the main power rail occur. Thus, when external power 
is available, the device would operate as a step-down battery 
charger for single-cell Li-ion or LiFePO4 batteries while giving 
preference to the system load. However, if the input supply was 
to suddenly drop below the adjustable power-fail input (PFI) 
threshold the IC would need to operate as a step-up regulator, 
capable of delivering multiple amps to the system output from 
the backup battery. Accordingly, if a power failure were to occur, 
then the IC would need power path control to provide reverse 
blocking and a seamless switchover between input power and 
the backup power source. 

Reliable. Available. Now.

Traco Power Solutions Ltd.
info@tracopower-solutions.com

+353 53 9167 700
www.tracopower.com/solutions
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Fig. 1: A backup supply using the LTC4040 with a user set PFI 
threshold.
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Figure 1 shows a typical application schematic for this pur-
pose using Analog Devices’ Power by Linear LTC4040 lithium 
ion battery backup manager.

The LTC4040 also includes optional overvoltage protection 
(OVP) that protects the IC from input voltages greater than 60V 
with an external FET. Its adjustable input current limit function 
enables operation from a current limited source while prioritiz-
ing system load current over battery charge current. An external 
disconnect switch isolates the primary input supply from the 
system during backup. The LTC4040’s 2.5 A battery charger 
provides eight selectable charge voltages optimized for Li-ion 
and LiFePO4 batteries. The device also includes input current 
monitoring, an input power loss indicator, and a system power 
loss indicator.

Now, supercapacitors have higher power density than bat-

teries, making them suitable for systems whose applications 
require high peak power backup for brief time intervals. To 
support such applications, Analog Devices’ LTC4041 uses an 
on-chip bidirectional synchronous converter to provide high 
efficiency step-down supercapacitor charging, as well as high 
current, high efficiency boost backup power. 

When external power is available, the device operates as a 
step-down battery charger for one or two supercapacitor cells 
while giving preference to the system load. When the input 
supply drops below the adjustable PFI threshold, the LTC4041 
switches to step-up mode operation and can deliver up to 
2.5A to the system load from the supercapacitor(s). During 
a power fail event, the device’s PowerPath control provides 
reverse blocking and a seamless switchover from input power 
to backup power. Typical applications for the LTC4041 include 
ride-through “dying gasp” supplies, high current ride-through 
3 V to 5 V UPSs, power meters, industrial alarms, servers, and 
solid-state drives. Figure 2 shows a typical LTC4041 application 
schematic.

The LTC4041 includes an optional OVP function using an 
external FET that can protect the IC from input voltages greater 
than 60 V. An internal supercapacitor balancing circuit maintains 
equal voltages across each supercapacitor and limits the maxi-
mum voltage of each supercapacitor to a predetermined value. 
Its adjustable input current limit function enables operation from 
a current limited source while prioritizing system load current 
over battery charge current. An external disconnect switch iso-
lates the primary input supply from the system during backup.

There are many IC options for designers to consider for their 
specific needs, giving them an easy method to have backup 
power if the main power is interrupted or lost, regardless of 
whether their storage medium is a supercapacitor, an electrolyt-
ic capacitor, or even a battery. So, make sure that your system 
has the right backup when it is needed

Resistor choice is plain sailing
By David Atkins

Productivity in the UK maritime sector has rapidly in-
creased over the past five years. Choosing the correct 
components to include when building or refurbishing a 

ship is essential to ensure productivity and efficiency remain 
elevated. Power resistors, able to withstand and dissipate large 
amounts of power, have a wide range of applications within the 
marine sector. Resistors are required for many purposes includ-
ing dynamic braking, ship stabilisation and improving power 
quality using harmonic filters to protect delicate machinery on 
board. 

With so many applications for resistors, there are some 
important considerations to bear in mind when choosing which 
resistor is suitable for the job at hand. 

Cooling
As power resistors dissipate energy as heat, marine require-
ments such as ingress protection (IP) ratings for enclosures 
can reduce airflow, modulating the resistors’ ability to work 
effectively. However, water and oil cooling systems are already 
present on the majority of large ships. Some resistors on the 

David Atkins is project director at power resistor manufacturer 
Cressall - www.cressall.com 

A dynamic braking resistor installation onboard a ship.

Fig. 2: LTC4041 supercapacitor backup application 
schematic.
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market including Cressalls’ water-cooled range are able to use 
these cooling systems, but careful planning is required prior to 
installation.

Resistance and power rating 
Each application that requires a power resistor will have unique 
requirements, including electrical resistance and power rating. 

The resistance, measured in ohms (Ω), determines how ef-
fectively the resistor transforms the electricity into heat energy, 
whereas the power rating, measured in watts (W), is the amount 
of power that can safely pass through the resistor without risk-
ing damage. 

While their practical applications are distinctly separate, the 
properties are intrinsically linked as power is equal to the cur-
rent squared, multiplied by resistance. As the power rating is 
measured and defined at standard conditions and is extremely 
dependent upon the final operating conditions, changes should 
be expected when used in the marine sector. Therefore, it may 
be wise to install a resistor with a power rating in excess of 
what is expected. 

For example, Cressall’s EV2 resistor, when operating at 0.22 
bar as a single module has a power rating of around 5 kW when 
operating at a temperature of 10ºC, compared to 7.5 kW at a 
temperature of 14°C.

Choosing a 
resistor that meets 
the required power 
and resistance rat-
ing is essential. If 
the power passed 
through the resistor 
exceeds its rating at 
any given time, both 
the resistor and 
connected machin-
ery could become 
damaged, which 
could be very costly 
and cause dan-

gerous faults. Resistors with an insufficient power rating may 
become overloaded, carrying a risk of fire, which is extremely 
dangerous on ships. In addition to damaging the ship structure, 
the confined space makes it immediately dangerous for workers 
and equipment on board the vessel. On the flipside, resistors 
with higher power ratings are typically made of more expensive 
materials, meaning the cost of the resistor is higher. 

Size and weight
Cressall has the expertise to produce bespoke resistors, 
specifically designed to meet electrical needs while fitting into 
tight areas. Space is often particularly restricted in ship ma-
chine and engine rooms, where resistors are usually installed, 
so small off-the-shelf resistor solutions are often installed. For 
some situations, such as braking resistors used on thrusters, a 
small compact resistor with a comparatively low power rating 
is the perfect fit. This is why, in addition to its bespoke resistor 
capabilities, Cressall has produced the EV2 range of advanced 
modular watercooled resistors. Able to operate as a single 
module, or a combined unit, the EV2’s 25kW continuous rating 
means power input can range from 10kW to over 1MW, while 
remaining space-efficient. Choosing the correct resistor is es-
sential to ensure productivity is as high as possible, by meeting 
the specific requirements of the project alongside demands of 
the ship. 

POWER MANAGEMENT
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600V Super Junction MOSFETs target inverters
Rohm has launched a lineup 30 600V super junction MOSFETs 
for increased design flexibility while maintaining the industry’s 
fastest reverse recovery time (trr) for EV charging stations and 

motor drives in refrigerators 
and air conditioners. IGBTs 
are commonly used as switch-
ing elements in inverters that 
drive motors in home appli-
ances such as refrigerators 
and aircon but the demand for 
improved energy efficiency is 
driving the increasing use of 
MOSFETs with higher switching 
speed and lower conduction 
loss in the relatively low current 

condition. The R60xxJNx PrestoMOS power MOSFETs have 
the industry’s fastest reverse recovery characteristics, achiev-
ing lower power consumption and a proprietary lifetime control 

technology to achieve ultra-fast trr. This enables a reduction in 
power loss of about 58% at light loads when compared with 
IGBT implementations. Raising the reference voltage needed 
to turn ON the MOSFET prevents self turn-ON, which is one of 
the main causes of loss, while optimising the characteristics 
of the built-in diode allows for a soft recovery index specific to 
super junction MOSFETs, which reduces noise that can lead to 
malfunctions. Eliminating these barriers to circuit optimization 
provides customers with greater design flexibility. Switching 
speed increase, self turn-ON, and noise generation are conflict-
ing phenomena, making it necessary for customers to optimize 
circuitry by adjusting the gate resistance and other factors dur-
ing circuit design. Unlike general-purpose MOSFETs, Rohm’s 
R60xxJNx series takes measures against noise and self turn-
ON, providing engineers with more design freedom. Optimising 
the parasitic capacitance inherent within the MOSFET structure 
reduces unintended gate voltage during switching by 20%.
Rohm
www.rohm.com/eu

Ferrite bead filter for power over coax
Murata has launched a series of ferrite beads specifically de-
signed for automotive networks using Power over Coax (PoC), 
supporting currents up to 1400 mA and frequencies up to 1GHz.

The BLM18DN_SH series uses an 
internal electrode developed by Murata 
that limits the size to 1.6 mm x 0.8 mm 
(1608) while offering a maximum DC 
resistance of 0.12 Ohm and maximum 
rated current of 1400 mA while sup-
porting frequencies at 1GHz. This is the 
first product to offer this performance 
in a compact size for power over coax 

designs.  As vehicles become more complex and sophisticated 
and especially as a result of increased image sensing, data 
communication needs within vehicles have increased signifi-
cantly. Multiple protocols exists including CAN, LIN, FlexRay 
and Ethernet and the wiring, along with the associated power 

cabling, has increased in weight to the point it is now an issue. 
The transition towards PoC is addressing this by transmitting 
data on a single coaxial cable that is also able to carry the 
power. However, systems such as Advanced Driver Assistance 
Systems (ADAS) and In-Vehicle Infotainment (IVI) use a 1.5 GHz 
band GPS signal that creates noise that can significantly affect 
data transmission at 2.4 GHz. To resolve this, a high impedance 
noise filter that can carry large currents and remain effective into 
the GHz band is needed. Murata’s existing BLM18GG series 
supports the frequency range required but is limited to 200 mA 
making it unsuitable for PoC implementations.  The four devices 
in the new series are aimed at the Bias Tee circuits required 
for PoC implementation and applications which will need the 
capability of wide frequency coverage and ability to operate at 
temperatures up to 125ºC. The devices are AEC-Q200 compli-
ant for automotive designs.
Murata
www.murata.com

80V GaN FET qualified for automotive LiDAR
EPC has qualified its 80V eGaN gallium nitride transistor to AEC 
Q101 for lidar systems in the automotive industry and other 
harsh environments.  The EPC2214 80 V, 20 mΩ, eGaN FET 

has a 47 A pulsed current rating in a 
1.8mm2 footprint and is used for firing 
the lasers in lidar systems as the FET 
can be triggered to create high-
current with extremely short pulse 
widths.  The short pulse width leads 
to higher resolution, and the higher 
pulse current allows the lidar system 
to discern objects at greater distanc-

es. To complete AEC Q101 testing, EPC’s eGaN FETs under-
went rigorous environmental and bias-stress testing, including 
humidity testing with bias (H3TRB), high temperature reverse 
bias (HTRB), high temperature gate bias (HTGB), temperature 
cycling (TC), as well as several other tests.  Of note is that EPC’s 
WLCS packaging passed all the same testing standards created 

for conventional packaged parts, demonstrating that the supe-
rior performance of chip-scale packaging does not compromise 
ruggedness or reliability. These eGaN devices are produced in 
facilities certified to the Automotive Quality Management Sys-
tem Standard IATF 16949. “This new automotive product is the 
most recent in what will be a constant stream of EPC transistors 
and integrated circuits designed to enable autonomous driving 
and improve fuel economy and safety. Our eGaN technology is 
faster, smaller, more efficient, lower cost, and more reliable than 
the aging silicon power MOSFET used in today’s vehicles,” said 
Alex Lidow CEO and co-founder of EPC. The company’s eGaN 
technology has been in mass production for over nine years, 
accumulating billions of hours of experience in the field for auto-
motive applications such as lidar (Light Detection and Ranging) 
and radar for autonomous cars, 48 V to 12 V DC-DC converters 
used in data centre computers, ultra-high fidelity infotainment 
systems, and high-intensity headlamps for trucks.
EPC
www. epc-co.com
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Evaluating current-compensated  
high-current chokes

Schurter is now offering proven test 
circuit boards for its DKIH-1 and DKIH-
3 high-current chokes, making it easy 
for engineers to set up and test an EMI 
filter circuit for 1- or 3-phase systems, 
through iteration, without having to 
make any adjustments to PCB layout.
A current-compensated choke with 
capacitors is the most efficient mea-

sure for EMC suppression and device compliance with inter-

national EMC guidelines. With the DKIH-EVB (Evaluation Board) 
test circuit boards, a wide variety of filter configurations can be 
quickly calibrated with the DKIH series of current-compensated 
chokes without making any changes to an existing PCB layout. 
The vast majority of disturbances can be adequately attenuated 
with high L and C values.
Schurter AG
www.schurter.com
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LED driver family kills PWM audible noise
With a patended method, Allegro Microsystem has succeeded to 
eliminate the annoying noise generated through PWM modula-

tion circuits in LED drivers. Its 
A8060x family of LED backlight 
drivers is designed with an 
innovative pre-emptive boost 
(PEB) control that eliminates 
this noise. PEB control in the 
A8060x family substantially 
reduces Vout ripple and elimi-

nates the common problem of audible noise from ceramic output 
capacitors during PWM dimming, while also requiring less output 
capacitance overall. Systems can achieve an LED brightness 
contrast ratio of 15,000:1 using PWM-only dimming at 200 Hz. A 

higher ratio of 150,000:1 is possible when using a combination of 
PWM and analogue dimming. The ALT80600 and A80603 combine 
a switching converter with integrated MOSFET and four current 
sinks, while the A80601 and A80602 drive an external boost FET 
for higher output power. All devices can be configured in a boost or 
single-ended primary-inductor converter (SEPIC) topology to cover 
a wide range of application configurations. The switching convert-
ers are designed for low EMI, including programmable switching 
frequency, controlled switching slew rate, and programmable dith-
ering. The ALT80600 and A80603 feature four LED strings, each 
capable of up to 120 mA with total LED current of up to 480 mA. 
The A80601 and A80602 provide a total LED current of up to 840 
mA, via 4 or 6 strings respectively.
Allegro Microsystem
www.allegromicro.com

4.5 to 33Vdc input PoL converter  
delivers up to 14A
Gaia Converter’s first Point of Load converter, the MPGS-14A, 
comes with an ultra wide input voltage range of 4.5Vdc to 
33Vdc and transient up to 42 Vdc /100ms with a single output 

voltage of 3.3Vdc 
adjustable from 1.2 to 
24 Vdc.
With a footprint of 
25.4x19mm, the unit 
can be used either 
stand-alone directly 
in front of a battery 
bus or in conjunction 
with isolated DC/DC 
converters as a local 
power conversion 
point in highly ef-
ficient and distributed 

power system. 
The MPGS-14A is able to provide up to 14A/300W current/
power over a wide temperature range of -55 to +105°C in 
rugged military and airborne environmental conditions. This 
module includes an adjustable soft-start, an input undervolt-
age lock-out, a permanent short circuit and overload protec-
tion and an over temperature protection to ensure efficient 
module protections.
GAIA Converter
www.gaia-converter.com

Automotive qualified, according  
to AEC-Q200 Rev. C,  
Size: 3.2 x 1.5 x 0.80 mm, 
Temperature range:  
-40°C to + 85°C,
100% leadfree,  
RoHS-compliant
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Functional safety and its application  
to automated industrial cobots
By Steve Herd

Human Robot Collaboration (HRC) is a relatively new and 
emerging field in industrial robotics, offering significant 
flexibility and productivity enhancements by combining 

the power and precision of robots with the creative and prob-
lem-solving ability of humans. Whereas industrial robot systems 
were traditionally separated from humans to safeguard against 
injury, HRC necessitates a workspace that is shared between 
robot and human operator.

This article examines how safety relevant standards and 
traditional concepts of safety control are being adapted to meet 
the requirements of HRC systems.

Overview of safety standards hierarchy and 
framework 
CE marking for a product signifies conformity with the relevant 
EU directive, which for Industrial robots is the EU Machinery 
Directive 2006/42/EC. This directive defines the essential health 
and safety requirements (EHSRs) for machines traded in the 
single European market and is supported by a hierarchy of 
harmonised standards as illustrated in table 1, where the key 
standards that relate to industrial robots are listed. 

Type C standards, where published in the Official EU Jour-
nal, take priority and, when a machine satisfies the objectives 
of the relevant harmonised standard, then “presumption of 
conformity” applies.

Standards developments related to HRC 
The key international C-type standards covering Industrial 
Robots, EN ISO 10218-1 and EN ISO 10218-2, were revised in 
2016. These provide updated safety guidance covering HRC 
applications detailing four techniques for collaborative opera-
tion (Table 2). However, despite listing some general safety re-
quirements for collaborative robots, market feedback was that 
the standard did not provide enough engineering guidance. To 
address this, ISO/TS 15066 was released to supplement the 
requirements of EN ISO 10218 1 / 2 by providing hard data, 
such as a list of maximum force and pressure levels for each 
part of the human body.  This data can be used to establish 
a set of force/pressure thresholds that the robot should not 
exceed and is intended to guide robot design and integration. 
ISO/TS 15066 also provides maximum allowable robot power 
speed design criteria and a deeper explanation of collabora-
tion techniques to aid in the categorisation of a system as 
collaborative.

EN ISO 10218 -1/2 make appropriate reference to B-type 
standards when defining safety standards for HRC systems. 
One example is the safety-rated monitored stop, IEC 60204-1, 
that defines 3 categories of stop: 

Category 0: stopping by immediate removal of power to the 
machine actuators (i.e. an uncontrolled stop)

Category 1: a controlled stop with power available to the ma-
chine actuators to achieve the stop and then removal of power 
when the stop is achieved

Category 2: a controlled stop with power left available to the 
machine actuators.

ISO 13850 however limits the selection of stop category to 
Category 0 or 1 and excludes Category 2

SRP/CS architecture 
Meeting the safety-rated monitored stop function requires the 

implementation of a safety control system 
as shown in figure 1. It will contain at least 
one material part, or Safety Related Part of 
Control System (SRP/CS), and possibly some 
software. Two standards, EN ISO 13849-1 
and IEC 62061, can be used to define control 
system requirements. Both standards give 
guidance on using risk assessment to define 
the required Performance Level, (PL) – EN 
13849-1 - or Safety Integrity Level, (SIL) - EN 
62061. EN ISO 13849-1 also defines archi-
tectural categories (B, 1 – 4) which state the 
required behaviour of an SRP/CS in respect 
to items such as its resistance to faults. It 
should be noted that designers of safety 
systems can choose to follow either standard 
but, once the choice has been made, the 
standard must be followed in its entirety - 
“mixing and matching” of the two standards 
is not possible.

The performance level of the overall 
control system is dependent upon the per-
formance 
levels of the 
individual 
SRP/CSs and 
guidance for 

calculating the overall per-
formance level is given in EN 
ISO 13849-1. EN ISO 13849-1 
specifies that, as a general re-
quirement, safety-related control 
systems for robots shall meet 
performance level d, with archi-
tecture category 3 - or SIL 2. 

Choice of performance level 
is therefore important. Confor-
mance is ultimately simplified 

Fig. 1: Overview of a safety control system.

Fig. 2: PILZ PNOZ 
safety controller.

Fig. 3: Omron’s G9SA safety 
relay series.Steve Herd is Head of Customer Proposition and Product 

Management at Distrelec Group - www.distrelec.com

https://twitter.com/eenewseurope
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when all of the selected SRP/CSs are off-the-shelf components 
with performance levels included in their data sheets. When 
designing a safety control system where one of more of the 
components does not have a performance level, or is designed 

using discrete methods, then the above standards give guide-
lines on how to ascertain the performance levels.

Example of SRP/CS for safety stop  
with sample components 
As illustrated in figure 1 there are three main stages to a safety 
control system – input, logic and output. A wide range of input 
devices can be used for control systems including opto-elec-
tronic sensors such as light curtains or scanners. These are 
capable of detecting the physical distance between a human 
operator and the robot’s area of operation, providing an output 
signal when safety conditions are breached. Torque or force 
sensors attached to the robot’s joints or actuator can also be 
used to detect when resistance to the robot’s movement ex-

ROBOTICS ADVANCES

Table 1: Harmonised standards hierarchy relevant to robot 
safety.

Table 2: HRC Safety Criteria defined in EN ISO 10218-1.

https://www.facebook.com/EENews-Europe-264480083592516/
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ceeds a certain force, (e.g. when in contact with an operator). 
The logic function of the control system reacts to the condi-

tions indicated by the input device and generates an output 
based on the logic programmed into it. This functionality can be 
performed by a range of devices, from relays to programmable 
logic controllers (PLCs), such as the modular and configurable 
PNOZmulti range of controllers from PILZ (Figure 2). These de-
vices are software programmable and have a PL rating of e (SIL 
of 3) making them suitable for inclusion in robot safety control 
systems. 

Output devices in a safety control system include contactors, 
motor starters, valves, and other devices that can control mo-
tors and other equipment that effects motion in the system in 
some manner. Omron’s G9SA Safety Relay Series (figure 3) are 
designed specifically for safety applications and come with a PL 
rating of e (SIL 3), making them suitable for use in safety-stop 
applications.

Conclusion 
HRC systems have evolved rapidly in recent years while the 
various standards governing industrial robots are currently 
lagging behind the technology. EN ISO/TS 15066 has been 
released to provide more detailed information and guidance to 
support manufacturers seeking to achieve conformance with 
the EU Machinery directive.

Control systems play a key role in the implementation of 
HRC safety systems, such as safety-rated monitored stop and 
performance levels, and must be met to ensure conformance. 
However, many of the solutions necessary to comply with these 
standards, such as sensors, controllers and output devices, 
already exist. By selecting SRP/CSs with appropriate Perfor-
mance Levels designers can simplify the development process 
while easing the certification of their products.

ROBOTICS ADVANCESDESIGN & PRODUCTS

New robotics: shifting business models
By Dr Khasha Ghaffarzadeh

Machine makers in many established markets sell their 
machines directly or through dealer networks. At times, 
they create additional revenue streams by offering 

technical after-sales support. They often hope that the installed 
base of their machines together with limited incompatibility with 
competitors’ products provides some lock-in mechanism. They 
also seek to build-in some technology obsolescence into their 
product cycles. Some also provide finance, directly or jointly 
with a finance entity, to help potential 
customers overcome the barrier of the 
upfront cost. 

Many traditional robot suppliers 
fit the description above. Integrators 
often install a robotic or automated 
solution and provide after-sale techni-
cal support. They make it difficult to 
integrate competitors’ robots with their 
solutions and offer regular hardware 
and software updates. 

New and emerging robotic firms 
however do not easily fit this bill. They 
are in fact challenging the established 
norms. This is sometimes through will 
and sometimes through necessity. The 
trend towards alternative models is evi-
dent across all sectors that new robotics seeks to impact. This 
includes retail, agriculture, logistics, delivery, security, cleaning, 
transport, and so on.

Agriculture
Autonomous robots can provide automated precision weeding. 
Robotic intelligent implements can provide precision spraying or 
weeding too. The upfront machine or fleet costs are often high 
today. The technology risk for end users are also high. Users 
are often afraid that expert operators and repair persons will be 
needed. They worry that the technology is not tried and tested, 
especially in an agricultural environment. They fear that the 

technology is likely to rapidly evolve, exposing them to serious 
obsolescence risks. Crucially, they require seasonal services 
and are accustomed to paying wages and not making signifi-
cant capital investments into machines with low utilization rates. 

To address these challenges many companies are position-
ing as a RaaS - Robotics as a Service. 

They essentially become weeding service providers. They 
operate or monitor their own machines. They charge the cus-

tomer per acre, a metric with which 
they are likely familiar. They absorb the 
technology risk. Crucially, they give 
their robots extensive field practice 
and will have the chance to gather 
data and feedback. This is important 
because the design of these products 
and services is still in a state of flux 
with many further iterations antici-
pated. 

This positioning changes the nature 
of their business. Companies will 
require additional working capital and 
staff to absorb the service costs and 
to offer a sufficiently scaled service 
network. They cannot simply build to 
order to balance their cashflows. This 

is where partnerships will become important. This is also where 
early capital investments in case of start-ups becomes a neces-
sity as most will operate heavily in the red in the early years of 
their operations. 

With time and technology maturity the model may revert 
back to a traditional arrangement, or will it? This is an ongoing 
debate because traditional heavy agricultural machine makers 
will also need to adapt their models. 

This is inevitable because as vehicles become more au-
tonomous, in navigation and task, the machine becomes the 
services, blurring the boundary between equipment sales and 
service provision. The whole value chains will need to adjust 
and even the dealers will need to find their sweet spots evolving 
their technical support into full blown remote robot operations? Dr Khasha Ghaffarzadeh is Research Director at IDTechEx - 

www.IDTechEx.com/robotics
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Last mile delivery
Many small robots are appearing worldwide to solve the 
productivity problem present at the last stage of the delivery 
process: the last mile. These small slow robots autonomously 
deliver small payloads to their final destinations. At the level of 
individual machines, there are highly unproductive. However, at 
the level of a large fleet, without a driver overhead per unit, they 
can become productive and commercially viable. 

Here two business models have 
emerged. Some follow the traditional 
model of trying to sell their robots. Others 
are positioning as delivery firms staffed 
mainly by autonomous robots. This latter 
model is adopted for many good reasons. 
It is envisioned that the hardware will in 
the future become modular, standardized, 
and highly commoditized. Essentially the 
same fate as consumer drones awaits the 
hardware platform. Competing in such a 
business would not be easy for start-ups 
especially those based in California and 
similar start-up hubs. 

Crucially also the robot companies 
require practice data. This is because they will need to improve 
their delivery and navigation algorithms so that one day they 
can operate large fleets in complex environments with high 
speed units. The data loop would be cut if they just sold a 
machine and walked out. The data acquisition is a fundamental 
part of product improvement without which the company would 
likely stall. It will also open up the door to offering high value-
added analytics services. 

The technology is still immature. As such, it will require close 
monitoring and likely regular manual interventions to fix issues. 
As such, most players will, as a minimum, be forced to add a 
strong 24/7 service element to their business.

Logistics
Robotic firms are emerging to enable autonomous robotic pick-
ing. These robots combine autonomous mobility with autono-
mous picking skills. Here too companies are frequently posi-
tioning themselves as a service provider, charging a monthly 
subscription fee or a $ per pick rate. 

In this case too robotic companies require the data. Their 
picking algorithms are based on deep learning and as such 
without training data their product roadmap will likely stall. This 
would be very dangerous to their business prospects because 
today’s generation of products only manage to slowly pick regu-
larly-shaped known objects in simple environments. The future 
however is the fast picking of novel randomly-shaped items in 
complex environments. To bridge this competency gap, data 
will be indispensable. Users too will require ongoing support. 
They too will prefer not to absorb the technology risk especially 
since the technology - both hardware and software - are rapidly 
evolving. As such, a service model can prove win-win. 

Security
Autonomous mobile robots are developed to perform various 
security related tasks. These robots are being designed for 
indoor, outdoor and even rugged terrain operation. They are 
essentially sensors-on-a-wheel. Some versions can have more 
than 50-onboard sensors, generating nearly 100 tera bytes 
of data per year per machine. These robots can be deployed 
wherever some type of security and monitoring is required. 

Here too firms are not always adopting an outright equip-

ment sales model. It is common to seek a subscription model 
for giving customers access to the machine, the interface, the 
data plan, the 24/7 support, etc. Here too such arrangements 
can be win-win. The suppliers will retain that crucial data loop in 
their business models, enabling them to improve their products, 
for example, by offering specialized algorithms able to detect, 
recognize, and analyse specific situations, e.g., from car num-
ber plate recognition to detection of dangerous gas leakages in 

an industrial site. Customers too will take 
this arrangement because it is closer to an 
end-solution and makes it easier for them 
to test the technology and the new ways 
of working that it might enable. 

Retail
Autonomous robots are also finding their 
way into retail stores, seeking to automate 
tedious tasks. In particular, they are being 
offered essentially as automated data 
acquisition tools, capturing data about 
items on the shelves with higher speed 
and accuracy than humans. 

Here firms are positioning as full solu-
tion providers. This has many advantages. This future-proofs 
their business against hardware commoditization. They can ac-
cumulate hard-to-obtain and hard-to-copy knowhow and data 
which can then underpin their value-added data analytics ser-
vices. Their customers too will be interested in a final solution 
and not another alien technology looking for a problem to solve. 
At the end of the day, they are interested only in an impact on 
the bottom line, be it higher stock availability, better stock posi-
tioning on shelves, or leaner inventories. As such, data-centric 
service-orientated models can be win-win propositions. 

This shift towards non-traditional business models perme-
ates every sector. It is happening even with cars where the rise 
of mobility is fuelling serious debates about the future of mobil-
ity and the role of autonomous taxi fleets and shared facilities. 
In general, even if the business models are not radically redrawn 
the profit pool within the value chain will be re-balanced. This 
will change the winners and losers and will demand that all 
participates begin looking ahead and planning now. 

Our latest report “New Robotics and Drones 2018-2038: 
Technologies, Forecasts, Players” covers both existing as well 
as emerging applications with 20-year forecasts in value and 
unit numbers for 46 categories, painting a comprehensive and 
quantitative picture of this major transformation.
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Sub-Nanosecond Pulsers

50 ps/DIV, 5V/DIV
Model AVP-3SA-C

For datasheets, test results & pricing:

http://www.avtechpulse.com/
info@avtechpulse.com

Nanosecond Electronics
Since 1975

Avtech has pioneered the design of 
subnanosecond rise time pulsers 
and drivers and now offers over 35 
models which provide 40-500 ps 
rise times with 5 to 100 Volt output 
amplitude and PRF to 25 MHz.  
These models are ideal for testing 
high speed semi-conductors and 
opto-electronics in both laboratory 
and factory floor applications. 
Customized models are also 
available.  

And Model AVI-V-HV2A-B 
provides a 100 Volt, 300 

ps rise time output!
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The end game of the automation pyramid
By Stefan Reuther 

With structures of over four thousand years old, Egypt 
boasts some the oldest pyramids in existence. The 
history of automation’s pyramid however, a diagram 

representing the integration of technologies in industry, dwarfs 
in comparison. Could this engi-
neering concept be coming to an 
end? IT/OT convergence will lead 
to the collapse of the automation 
pyramid. 

As a pictorial example of the 
different levels of automation in a 
factory, the automation pyramid 
has long been used as a visual 
aid to understand how layers of 
technology communicate. 

Starting from process and field 
levels, working up to the corpo-
rate level of manufacturing processes, the traditional pyramid 
illustrates how devices, actuators and sensors on the factory 
floor are distinctly separate from other areas, such as process 
control, supervisory networks and enterprise systems. 

The automation pyramid was theorized in the 1980’s, when 
comprehensive control software was practically unheard of. 
Today however, this software is becoming ubiquitous to the 
operation of manufacturing facilities. So, where does this leave 
the automation pyramid? 

Put simply, the traditional concept is collapsing. 
 

Traditional practices
Comprehensive control software is a relatively new addition to 
manufacturing plants, but that is not to say software was com-
pletely absent from historical factories. 

Human Machine Interfaces 
(HMIs) were the first example of 
using software to visualize data on 
a factory floor. However, because 
each piece of equipment and rela-
tive HMI operated a standalone 
device, the insight was limited.

For an overview of production 
in its entirety, Supervisory Control 
and Data Acquisition (SCADA) 
systems were implemented to 
collate data from multiple HMIs. 
Usually, these systems gener-
ated a graphical interface to help 
operators understand and control 
multiple systems. 

However, this still leaves a space between the SCADA level 
and enterprise systems, the final level of the automation pyra-
mid. As a result, Manufacturing Execution Systems (MES) were 
deployed to bridge the gap. 

 
The automation pyramid was born 
The automation pyramid is a widely understood manufacturing 
concept. However, it would be absurd to suggest this 30-year-

old approach to managing automation levels fits today’s manu-
facturing climate. 

Today, managing these processes in a single, comprehensive 
software platform is not unrealistic. In fact, Copa-Data’s zenon, 

a software which enables data 
exchange between all layers of 
automation, has been demonstrat-
ing this ability since the software’s 
inception. 

The traditional automation 
pyramid is no longer necessary. 
However, many manufacturers are 
reluctant to abandon the tradi-
tional concept. 

Technically speaking, manufac-
turers can still choose to manage 
their levels of automation using 

this traditional pyramid method. However, there are scenarios 
where it makes no sense to stick to this model. 

 
Collapsing the pyramid
IT/OT convergence is just one example. Manufacturers are 
widely practicing IT/OT convergence to integrate enterprise 
systems, such as Enterprise Resource Planning (ERP) and 
Customer Relationship Management (CRM) applications, with 
operational technology like MES and SCADA systems. 

Traditionally, these areas have remained separate layers of 
the pyramid, but their ability to influence a company’s perfor-
mance means it makes business sense to allow these layers to 
communicate and inform one another. 

Consider automotive manufacturing as an example. There 
are huge planning benefits of integrating CRM data with both 

ERP and car production. If an 
engineer can identify the fault in 
the manufacturing of the product, 
by analyzing CRM and mainte-
nance data, production can be 
automatically adjusted to correct 
the error. Of course, this is just an 
example, but IT/OT convergence 
is occurring in almost every sec-
tor. 

The traditional automa-
tion pyramid doesn’t allow for 
fluid communication between 
its different levels, importantly, 
the control level as it might be 

possible today. Considering that logic can be placed practi-
cally everywhere in a manufacturing facility, such as PCs, PLCs, 
edge devices and in the cloud, it makes no sense to separate 
this area.

Egypt’s pyramids may be ancient in comparison to the engi-
neering concept of the automation pyramid. However, consider-
ing the rapid pace of change experienced in the manufacturing 
industry, it could be argued that the concept is equally out-
dated.

To reap the benefits of the technology available in industry, 
manufacturers must look beyond rigid and traditional pyramid 
structures. 

Stefan Reuther is Chief Sales Officer at Copa-Data -  
www.copadata.com 
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Low-cost, human-friendly robot  
is designed for AI
By Rich Pell

Researchers at UC Berkeley (Berkeley, CA) have created 
a general purpose human-friendly robot designed for 
learning in unstructured environments.

The robot, called “Blue,” was designed to use recent ad-
vances in AI and deep reinforcement learning to master basic 
but intricate human tasks, something that robots typically still 
struggle with. At the same time, say the researchers, Blue was 
built to remain affordable and safe enough that every artificial 
intelligence researcher and eventually every home could have 
one.

“AI has done a lot for existing robots, but 
we wanted to design a robot that is right for 
AI,” says Pieter Abbeel, professor of electri-
cal engineering and computer sciences at 
UC Berkeley. 

“Existing robots are too expensive, not 
safe around humans and similarly not safe 
around themselves, if they learn through trial 
and error, they will easily break themselves. 
We wanted to create a new robot that is 
right for the AI age rather than for the high-
precision, sub-millimeter, factory automation 
age.”

As opposed to factory automation robots 
costing tens of thousands of dollars, Blue 
was built using durable, plastic parts and 
high-performance motors that had a total 
cost of less than $5,000 to manufacture and 
assemble. Its arms, though lacking some of 
the strength and precision of a typical robot, 
are each about the size of the average body-
builder’s, and are sensitive to outside forces 
- like a hand pushing it away. Featuring 
rounded edges and minimal pinch points to avoid catching stray 
fingers, the arms can also be very stiff, like a human flexing, or 
very flexible, like a human relaxing, or anything in between.

“One of the things that’s really cool about the design of this 
robot is that we can make it force-sensitive, nice and reactive, 
or we can choose to have it be very strong and very rigid,” says 
graduate student David Gealy. “Researchers can adjust how 
stiff the robot is, and what kind of stiffness - do you want it to 
feel like molasses? Do you want it to feel like a spring? A com-
bination of those? If we want robots to move toward the home 
and perform in these increasingly unstructured environments, 
they are going to need that capability.”

Blue is able to continually hold up 2 kilograms of weight with 
arms fully extended. But unlike traditional robot designs that 
are characterized by one consistent “force/current limit,” Blue 
is designed to be “thermally-limited,” say the researchers - i.e, 
similar to a human being.

It can exert a force well beyond 2 kilograms in a quick burst, 
until its thermal limits are reached and it needs time to rest or 
cool down. This, say the researchers, is just like how a human 
can pick up a laundry basket and easily carry it across a room, 
but might not be able to carry the same laundry basket over a 
mile without frequent breaks.

“Essentially, we can get more out of a weaker robot.” says 
Gealy. “And a weaker robot is just safer. The strongest robot is 
most dangerous. We wanted to design the weakest robot that 
could still do really useful stuff.”

Currently, the researchers are building ten arms in-house to 
distribute to select early adopters. They are continuing to inves-
tigate Blue’s durability and to tackle the formidable challenge of 
manufacturing the robot on a larger scale, which, they say, will 
happen through the UC Berkeley spin-off Berkeley Open Arms.

“With a lower-cost robot, every researcher could have their 

own robot,” says postdoctoral research fellow Stephen McKin-
ley,” and that vision is one of the main driving forces behind this 
project, getting more research done by having more robots in 
the world.”
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Re-imagining STEM education through robotics
By Ricky Ye

Last year may well have been the year of STEM (science, 
technology, engineering and mathematics) education, 
but two months in to 2019 and 

momentum doesn’t appear to be slow-
ing. If anything, the rise of STEM educa-
tion has brought with it a wave of edtech 
resources aimed at improving engage-
ment among students. Here are four ways 
in which robotics could benefit this new 
wave of educational resources.

Step one: getting in touch 
with reality
One of the most significant challenges 
to STEM education is that many edtech 
resources do not adequately support 
the reality of the science, technology, 
engineering, or maths fields. Coding is a 
popular edtech solution however, the real-
world applications extend far beyond this.

As a society, we are becoming increas-
ingly reliant upon robotics – it is undeni-
ably one of the fastest growing sectors, 
both professionally and economic – and 
STEM education needs to reflect these advances.

With this in mind, it makes sense to integrate robotics into 
the learning frameworks of K12 education as it not only devel-
ops the building blocks in the early stages of learning but pro-
vides ample opportunities for scaling up, as students progress.

Step two: to code or not to code?
Coding is undoubtedly a valuable skill for pupils to learn 
however, the potential that can stem from this knowledge base 
is exponentially increased when educators move beyond the 
computer screen.

This, and future generations of students have grown up in 
the tech age – computers, smart devices, and automation are 
everywhere they turn however, there is little understanding of 
how these processes and devices come into their own. They 
are aware of the final output but not the underlying philosophies 
or hardware. Re-imaging STEM education is crucial in overcom-
ing this knowledge deficit and hands-on 
resources like the Boson Starter Kit, are a 
great place to start.

As educators, we know that students 
learn more effectively when they are 
actively engaged with the lesson plan, and 
our research and development carried 
out in schools have only reinforced this 
approach. Activities like assembling walk-
ing robots, for younger pupils, or analys-
ing meteorological observations with a 
weather station kit, for college students 
are great solutions to this challenge; 
inspiring greater inquisitiveness, imagina-
tion, and collaborative work for everyone 

involved in the projects.
What’s more, by implementing the basics of programming, 

these resources also develop other vital 
skills for STEM education including critical 
thinking and problem-solving.

Step three:  
come one, come all
Fostering a sense of enthusiasm among 
students is an ongoing challenge for 
STEM education; as leaders invested in 
the advancement of STEM, we need to 
think outside the square. This not only 
means, making the lesson plans engaging 
and diversified but also finding ways to 
make the subjects more inclusive.

Designing activities that strike a chord 
with both male and female students is key 
and a significant aspect of this is finding 
resources that are compatible with other 
elements like LEGO blocks and circuit 
kits. This allows students to overlap their 
own existing areas of interest with STEM 
which, more times than not, will instil 

greater enthusiasm for the subject areas.
Another way to overcome this hurdle is to ensure products 

introduced in the classroom are user-friendly. Some edtech so-
lutions that have heeded the call for STEM resources, are jargon 
heavy and require extensive user manuals however, robotics 
kits are intuitive and easy-to-use.

Finally, trying to reach a wider audience, computer, cod-
ing, and robotics clubs are an invaluable way to make STEM 
education inclusive, and are, importantly, free from the bonds of 
curriculum and assessment frameworks.

Step four: keeping pace with advances
Acknowledging the rise of STEM in the workforce and in educa-
tion is one thing however, keeping pace with its rapid advances 
is another story. An industry that is frequently, and often rightly, 
bound by rules and regulations, the education sector is often 
left a step behind the latest technologies.

Overcoming this is difficult 
however, it can be eased 
by choosing resources that 
are easily scale-able and 
designed to grow alongside 
students’ increasing attain-
ment levels.

With this in mind, a must in 
every STEM learning tool-
kit is micro:bit accessories. 
Not only do these form the 
building blocks of countless 
resources, extension products 
like DFRobot’s macqueen 
mini robot provide simple and 
practical ways to increase 

learning opportunities and provide teachers and students with 
infinite possibilities.

Ricky Ye is CEO of DFRobot - www.dfrobot.com 

ROBOTICS ADVANCESDESIGN & PRODUCTS

https://twitter.com/eenewseurope


 45   www.eenewseurope.com eeNews Europe NewsMay 2019

MISCELLANEOUS

Nvidia AI-powered robotics SDK now available
Nvidia (Santa Clara, CA) has announced that its developer 
toolbox for accelerating the development and deployment of AI-
powered robots is now available for download. The Isaac Soft-

ware Development 
Kit (SDK), says the 
company, accelerates 
development for man-
ufacturers, research-
ers, and startups by 
making it easier to 
add AI for percep-
tion and navigation 
into next-generation 

robots. The SDK includes the Isaac Robot Engine, packaged 
with high-performance robotics algorithms and hardware refer-
ence applications. The Isaac Robot Engine uses computational 
graphs and an entity component system to enable developers 

to break down complex robotic tasks into a network of smaller, 
simpler steps. Developing a complex system is made easy, says 
the company, using modular capabilities - called ‘GEMS’ - for 
sensing, planning, and actuation that can be easily plugged 
into a robotics application. For example, developers can add 
obstacle detection, stereo depth estimation, or human speech 
recognition to enrich their robot use cases. Robotics applica-
tions developed on the Isaac Robot Engine can seamlessly run 
on edge devices like the company’s Jetson Nano and Jetson 
AGX Xavier system-on-modules, as well as a workstation with 
a discrete NVIDIA GPU. Hardware reference applications are 
provided for everything from learning the basics of robotics to 
advanced delivery and research robots. Also available is Isaac 
Sim, a virtual robotics laboratory and a high-fidelity 3D world 
simulator that allows developers to quickly and easily train and 
test their robots in detailed, highly realistic scenarios.
Nvidia
www.nvidia.com

10x7.2x1.4mm Wi-Fi and Bluetooth  
combo module slashes power use
In collaboration with Cypress Semiconductor, Murata has devel-
oped a small form factor Wi-Fi and 
Bluetooth module with a dramatical-
ly reduced power consumption. The 
novel device Type 1LV (CYW43012) 
has a power consumption approxi-
mately 54% lower than its prede-
cessor Type 1DX (CYW4343W) in 
DTIM 1 (delivery traffic indication 
message) , 60% in DTIM 3, up to 
50% for 2.4 GHz RX, and 28% for 
2.4 GHz TX. Based on the Cypress 
CYW43012 combo chipset, the 
ultra-small dual-band Wi-Fi 11a/b/
g/n/ (11ac Friendly) +Bluetooth 5.0 module provides data trans-
fer rates up to 78Mbps on Wi-Fi and 3Mbps on Bluetooth. The 
Type 1LV supports a broad range of popular processors includ-

ing PSoC6, i.MX RT, STM32, i.MX, and IP Camera platforms, 
as well as Linux and RTOS based applications.The chip uses 
highly sophisticated and enhanced hardware mechanisms and 

algorithms to ensure that Wi-Fi and 
Bluetooth coexistence is optimised for 
maximum performance. An embed-
ded Ipv6 network stack can be used 
to keep the host processor in sleep 
mode while maintaining network con-
nections. The module also supports 
BLE 2Mbps, LE Secure Connections, 
LE Privacy 1.2, and LE Data Packet 
Length Extension. The device oper-
ates seamlessly in dual-band networks 
with increased energy efficiency and 
enhanced security providing optimal 

performance in Wi-Fi 5 networks.
Murata
www.murata.com

Tracealyzer Version 4.3  
includes FreeRTOS stack analysis
A provider of software trace visualization for embedded systems 
and IoT, Percepio has released version 4.3 of its Tracealyzer, 
with new features for state machine analysis, stack usage 

analysis for 
Amazon 
FreeRTOS 
and major 
performance 
improve-
ments when 
working with 
large traces. 
A new Interval 
Details view 
provides a 

much better overview of state machines and other custom inter-
vals in the trace. This works just like for tasks and events, with 

a double-click on an entry in an Interval field. When recording 
really long traces, several hours or more, users will appreci-
ate faster loading times for specific sections from the Trace 
Preview, thanks to improved indexing. This allows developers 
to work effectively also with very large traces. Finally, the new 
stack usage analysis allows users to see the highest stack us-
age of each FreeRTOS task, and over long tests. This means 
you can optimize the stack size and free up RAM for new fea-
tures. Soon, stack monitoring will be supported in the field, via 
an upcoming Device Firmware Monitor service. Version 4.3 also 
brings improvements of the trace view, as well as data export-
ing. All point graph views, like the User Event Signal Plot, now 
allows for exporting to CSV files that can be imported in many 
other applications, such as spreadsheets. This can be used 
for e.g. sensor readings logged as User Events, task response 
times, memory allocations, or the duration of custom intervals 
between any two events in the trace.
Percepio
www.percepio.com
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Google, Intel back solver-as-a-service startup
OnScale Inc. (Redwood City, Calif.), a provider of cloud-based 
engineering software, has raised $10 million in a Series A led 
by Intel Capital and Gradient Ventures, Google’s AI-focused 

venture capital fund. 
Additional investors 
in the round included 
Thornton Tomasetti, 
Stage 2 Capital, Cul-
tivation Capital, and 
Campbell-Klein.
The latest round of 
funding comes on 

top of a seed funding round of $3 million led by science and 
engineering consultancy Thornton Tomasett (see Solver-as-a-
service vendor raises $3 million ). OnScale combines computer 
aided engineering with high-performance computing to offer 
online solutions for such applications as finite element analy-
sis and computational fluid dynamics for applications in 5G, 
Internet of Things (IoT), biomedical and autonomous driving. 
OnScale CAE tools are based on proprietary solvers of physics 
architected for highly parallel mainframe computers to handle 
very large engineering simulation problems. OnScale was 
spun out of Thornton Tomasetti in 2017. OnScale says it has 
customers including more than one Fortune 100 company. 
The company is focusing on improving OnScale’s user inter-
face, expanding the breadth of physics solver capabilities, and 
forming partnerships with other software companies to provide 
seamless engineering workflows.
OnScale Inc.
www.onscale.com

Convert your sounds to haptics!
This month, Lofelt is giving away 3 L5 Wave Evalutation Kits, 
worth 350 Euros each, for eeNews Europe’s readers to win. 
Designed to evaluate Lofelt wideband L5 haptic actuators and 

the company’s real-time 
driving firmware, the Lofelt 
L5 EVK runs out-of-the-
box, with only a few 
connectors to plug. The kit 
takes any standard stereo 
audio input and converts 
it to a rich haptic signal in 
real time, used by its actu-
ators. The package comes 

with one evaluation kit board, two L5 actuators with socket 
connectors and appropriate cables, one expansion board with 
a command-line interface for advanced configuration, a 3.5mm 
Jack cable, and two USB-A to Micro USB cables. The board 
can be powered via USB or optional lithium polymer bat-
tery. The modular design makes advanced prototyping easy, 
since each PCB section can be broken out to target prototype 
hardware (headsets, game/VR controllers, etc). Note that win-
ners of the kit will only be entitled to their prize after signing a 
mutual confidentiality letter agreement with Lofelt.

Check the reader offer online at
 

www.eenewseurope.com

Single chip combines internet,  
DAB / DAB+ and FM radio
Frontier Smart Technologies’ Chorus 4 is what the company 
claims to be the world’s first integrated Smart Radio chip, de-

signed 
for a 
new 
genera-
tion of 
solu-
tions for 
radios 
offer-

ing internet connectivity, DAB / DAB+ and FM. The first of 
these new solutions offered by Frontier , Venice X, is a cost-
optimised, customisable turnkey system which enables brands 
and manufacturers to build high quality Smart Radios quickly 
and cost-effectively. The inclusion of DAB and FM ensures that 
the radio can operate even when there is no internet connectiv-
ity, for example outdoors, or if users want to use less power or 
data. Additional features include Bluetooth and full colour user 
displays. The Chorus 4 integrated SoC represents a distillation 
of Frontier’s extensive experience in Smart Radio design and 
combines DAB+/FM radio tuners, an application processor and 
audio processing with integrated memory.
Frontier Smart Technologies
www.frontiersmart.com

ReaderOf fer

Compact voice UI at the edge:  
keeps voice data private
Sensory Inc. has released its first full feature embedded vo-
cabulary speech recognition platform, TrulyNatural, boasting 
natural language understanding. Designed to run completely on 

an applications proces-
sor, TrulyNatural does 
not require an internet 
connection, as all of 
the speech process-
ing is done natively (at 
the edge), not in the 
cloud. It enables a safe, 

secure, consistent, reliable and easy to implement experience 
for the end-user, free of requiring any extra apps or WIFI to 
be setup or operational. The speech recognition platform can 
provide a natural language voice UI on devices of all shapes 
and sizes, and can be deployed for domain-specific applica-
tions. Boasting an excellent task completion rate greater than 
90 percent accurate, TrulyNatural can be as small as under 
10MB in a natural language and large vocabulary setting, but it 
can also be scaled to support broad-domain applications like 
virtual assistants and call center chatbots with a virtually unlim-
ited vocabulary. By categorizing speech into unlimited intents 
and entities, the natural language understanding component 
of the system enables intelligent interpretation of any speech 
and does not require scripted grammars. Product manufactur-
ers can further enhance the user experience offered by their 
products by utilizing their own branded wake words, or even let 
the customer create their own. 
Sensory Inc.
www.sensory.com

https://twitter.com/eenewseurope
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A cross-platform GUI for ST’s MEMS sensors
Unico is a cross-platform graphical user interface (GUI) running on Windows, Linux 
and Mac OS for the demonstration boards of MEMS sensors such as accelerome-
ters, gyroscopes, magnetometers and environmental sensors available in the STMi-

croelectronics portfolio. The platform interacts with all the 
MEMS demonstration boards supported by the STEVAL-
MKI109V3 motherboard and allows a quick and easy set 
up of the sensors, as well as the complete configuration 
of all the registers and the advanced features embedded 
in the digital output devices. The software visualizes the 
output of the sensors in both graphical and numeric for-
mat and allows the user to save or generally manage data 
coming from the device. The UNICO-GUI STSW-MKI109 

series package is available for three different platforms including Linux, Mac OSX 
and Windows.
STMicroelectronics
www.st.com

ALL MODELS AVAILABLE WITH 
EXPANDED OPERATING TEMPERATURES

SELECTED MILITARY SCREENING
CUSTOM DESIGNS

DC-DC 
CONVERTERS

NEW!
HIGH INPUT VOLTAGES

UP TO 900 VDC

For full characteristics of these and the entire PICO product
line, see PICO’s Full line catalog on our NEW WEBSITE

www.picoelectronics.com

DC-1 Series
• 120-370 VDC input voltage range

• 5-300 VDC regulated isolated outputs
• Up to 300 watts output power

• 4.5” X 2.5” X 0.50” encapsulated package

DC-2A/2B Series
• 350-1200 VDC input voltage range

• 5 -300 VDC regulated isolated outputs
• Up to 300 watts, single and dual outputs

• Thru hole and terminal strip models

DC-3 Series
• 300-900 VDC input voltage range

• 3.3 -300 VDC regulated isolated outputs
• Up to 50 watts, single and dual outputs

• Thru hole and terminal strip models

HiQP Series
• 125-475 VDC input voltage range

• 24-200 VDC regulated isolated outputs
• Up to 50 watts output power

• 2.50” X 1.55” X 0.50” encapsulated package

HiQP Series

DC-3 Series

•

•

•

DC-1 Series
DC-2 Series

Pico Representatives
Germany

ELBV/Electronische Bauelemente Vertrieb
E-mail: info@elbv.de

Phone: 0049 89 4602852
Fax: 0049 89 46205442

England
Ginsbury Electronics Ltd.

E-mail: rbennett@ginsbury.co.uk
Phone: 0044 1634 298900

Fax: 0044 1634 290904

PICOELECTRONICS, Inc.

VISIT OUR EXCITING NEW WEBSITE 
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Liquid and solid material detection  
through electrodes with low-cost MCU
Renesas Electronics has unveiled a Material Detection Solution which can detect 
materials or liquids easily and cost effectively without sensors by connecting electrodes 
using the company’s RX130 capacitive touch-key microcontrollers. Replacing the sen-

sors with this electrode approach contributes to lower 
bill of materials (BOM) costs while enabling detec-
tion at multiple points using a single chip. This allows 
industrial equipment, OA equipment, and home appli-
ance manufacturers to explore detection systems for 
cost-constrained applications. To achieve sensor-less 
physical object detection easily and cost-effectively, 
the Renesas solution connects two thin-film electrodes 

and measures the capacitance between those electrodes using one of its touch-key 
MCUs. Changes in the measured materials are determined by detecting the change 
in capacitance between the electrodes. In addition to eliminating the need for sensor 
evaluation and operating condition determination, the initialization and sensitivity adjust-
ments can be easily performed using the development support graphical user interface 
(GUI) tool available for capacitive touch sensor systems.
Renesas
www.renesas.com

Deep learning processing unit delivers 135 GOPS/W  
on midrange FPGAs
IP provider Omnitek has released a novel Convolutional Neural Network (CNN) 
optimised for the Intel Arria 10 GX architecture. The Omnitek deep learning process-
ing unit (DPU) employs a novel mathematical framework combining low-precision 

fixed point maths with floating point maths to achieve 135 
GOPS/W at full 32-bit floating point accuracy when running 
the VGG-16 CNN in an Arria 10 GX 1150. Scalable across 
a wide range of Arria 10 GX and Stratix 10 GX devices, the 
DPU can be tuned for low cost or high performance in ei-
ther embedded or data centre applications. The DPU is fully 
software programmable in C/C++ or Python using standard 
frameworks such as TensorFlow, enabling it to be config-
ured for a wide range of standard CNN models including 
GoogLeNet, ResNet-50 and VGG-16 as well as custom 

models. No FPGA design expertise is required to do this.
Omnitek
www.Omnitek.tv
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60Hz VGA thermal image sensor  
is only 16.5x16.5mm
The Atto640 VGA/12 micron thermal image sensor from ULIS 
covers commercial and defence applications, such as thermal 

weapon sights, surveil-
lance and handheld 
thermography cameras, 
as well as personal 
vision systems. Com-
pared to a 17µm pixel 
pitch technology, the 
12µm pixel pitch of 
the 16.5x16.5mm SMT 
Atto640 allows manu-
facturers to use smaller 
and lower cost optics. 

The Atto640 achieves its size advantage over competing 
models through its Wafer Level Packaging (WLP) technology, 
in which the detector window is directly bonded to the wafer, a 
technique enabling a significant reduction in the overall dimen-
sion of the sensor. Samples of Atto640 are currently available, 
with production ramp-up slated for the end of 2019.
ULIS
www.ulis-ir.com

Edge AI node connects through LoRa
Delivered as a board or with an enclosure, Aaeon’ AIOT-ILND01 
LoRa node edge device can be powered by two 14500 Lithi-
um-ion batteries, or through its micro USB 2.0 port. It features 

built-in temperature and 
humidity sensors, as well as 
a 3-axis accelerometer, but 
is designed to also connect 
with a wide variety of sen-
sors and inputs. With three 
Grove connectors, it is easy 
to connect to a computer to 
configure. The company’s 
SDK enables developers to 

program the AIOT-ILND01 to suit the functions of their applica-
tions and combine it with Aaeon’s AIoT IP68 certified gateway.
Aaeon
www.aaeon.com

Harting targets automotive applications  
with 3D-molded interconnects
Harting AG Biel, a division of the Harting Technology Group 
based in Biel, Switzerland, used the recent Geneva Motor 
Show to exhibit its expertise in 3D-MID (three-dimensional 

moulded 
intercon-
nect device) 
technology 
solutions 
for the 
automotive 
industry. 
3D-MID 
technology 
enables the 
production 

of integrated electronic devices with a small footprint which are 
ideally suited to in-car applications such as driver assistance 
systems, safety features or infotainment equipment. One of 
these projects is a new position sensor for adaptive cruise con-
trol systems, which automatically regulate the safe dist ance to 
the vehicle in front via a sensor in the front area of the vehicle. 
The MID solution reduced the size of the ACC while achieving 
greater precision. Harting AG is also lending its expertise to the 
Shadow Robot Company Ltd. by integrating 3D-MID compo-
nents inside the vehicle to aid in the recognition of driver vital 
signs, enabling greater safety. In addition, the company has 
developed a robot hand in conjunction with an e-mobility solu-
tion. This hand resembles a human hand in size and function. It 
has 24 joints, 20 of which can be controlled independently. The 
hand is mainly used to research algorithms to simulate human 
gripping processes.
Harting AG Biel
www.harting.com

2.75x2.0mm IR LED outputs 1,300mW  
at 940nm
Providing up to 1,300mW in an industry standard package, the 
Luxeon IR 2720 is optimized for a variety of cost conscious 
infrared applications requiring high power outputs. The emitters 

provide high radiant power of up to 
1,300 mW at 940nm or 1,250 mW at 
850nm wavelength and feature high 
efficacy and a popular 120° beam 
angle. The 2.75x2.0mm LEDs are 
undomed and especially useful for 
applications with package height 
limitations that prevent the use of 

domed solutions. The emitters address a wide array of cost 
conscious infrared applications from surveillance and machine 
vision to iris scanning and health monitors. Applications include 
biometric identification, military and law enforcement, and traf-
fic and railroad signaling applications.
Lumileds
www.lumileds.com
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280nm deep UV LED in a 6.8x6.8mm package
Nichia Corporation has released a new deep UV LED (Part 
Number NCSU334A) to address water purification and air ster-
ilization applications. Measuring only 6.8x6.8mm and deliver-

ing 55mW of optical power at 350mA, 
typical, the NCSU334A allows for system 
miniaturization and long-life solutions. 
Conventional UVC LEDs (200-280nm) 
have problems with a more complex 
crystal growth and a shorter life than 
UVA LEDs (365-405nm). Through its 

unique crystal growth technology used for many years in UVA 
LEDs, the company says it was able to successfully develop 
the world’s highest quality, high radiant flux, long life UVC LED. 
The NCSU334A uses a newly developed hermetically-sealed 
package, increasing reliability for use in harsh environments.
Nichia
www.nichia.com

https://twitter.com/eenewseurope
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Avnet wants makers’ push on AI and IoT
In its latest contest, Avnet’s project-based community Hackster.
io challenges its community to use the power of IoT every day, 
tasking participants to not only add intelligence to their projects, 

but to take it to the edge. 
Contestants will need 
to reimagine something 
from their everyday lives 
that could benefit from 
intelligent IoT, and use 
SmartEdge Agile and the 

Brainium portal to create it. These technologies can help anyone 
effectively develop and deploy intelligent open source IoT proj-
ects at the edge through an easy-to-use, zero-code interface. To 
help participants get started, Hackster.io will give away Smart-
Edge Agile IoT devices to the 100 best project proposals submit-
ted to the contest page’s “Apply for hardware” tab by 19th April.
Avnet
www.hackster.io

Development environment  
targets creative IoT designers
Distributor and retailer Conrad Electronic has added a number 
of products of the new M5Stack series available on the Euro-

pean market under the trademark 
Makerfactory to its product range. 
Based on the microcontroller 
ESP32, this product series enables 
fast and easy development of IoT 
applications. The potential trend 
products are aimed at business-
to-business customers such as 
start-ups, research and develop-

ment departments, schools and universities and at the same 
time address business-to-consumer customers such as mak-
ers, tekkies and trend followers and accompany them in the 
development of innovative technology projects.
Conrad Electronic
www.conrad.de

Connector e-Guide eases specs review  
and part selection
Farnell has launched the industry’s first Connector e-Guide: a 
comprehensive online reference tool showcasing connectors 

from more than 
30 of the indus-
try’s most trusted 
brands. The new 
Connector e-Guide 
allows engineers 
to easily review 
and select rel-
evant interconnect 

products from Farnell’s extensive connector catalogue by sight 
or by part number. The e-Guide uses large visuals to clearly 
display and categorise connectors in a single online hub.
Farnell
https://uk.farnell.com

Solar suitcase for around-the-clock  
off-grid obstetric care
Arrow Electronics and nonprofit We Care Solar won the 2019 Edi-
son Award for Social Innovation for the joint development of Solar 

Suitcase 3.0, a portable and durable 
power system that provides sustain-
able energy for around-the-clock, 
effective obstetric care in remote 
and off-grid maternal health facilities 
around the world. We Care Solar is a 
nonprofit that has teamed with Arrow 

to ensure women have access to safe childbirth in well-lit health 
facilities and equip medical providers with the power to save lives. 
Arrow offered to help improve the Solar Suitcase, a sun-powered, 
waterproof, compact system that includes medical-quality light-
ing, a fetal monitor, rechargeable headlamps, and cell phone 
charging for remote health workers to make emergency referrals.
Arrow Electronics
www.arrow.com

Sensirion’s humidity and temperature sensor 
at RS Components
RS Components is now making available Sensirion’s SHT85 
temperature and humidity sensor, built using the company’s 

industry-proven CMOSens 
Technology for accuracy and 
long-term stability. Operat-
ing from 2.15V up to 5.5V, the 
SHT85 comes with a pin-type 
connector, which enables easy 
integration and replacement, 
and offers excellent thermal 
coupling to its surrounding en-

vironment as well as decoupling from potential heat sources on 
the main processing board. Able to operate in harsh environ-
mental conditions, the SHT85 also features a PTFE membrane 
that meets the IP67 rating.
RS Components
www.rs-online.com

Digi-Key launches BOM MTBF prediction 
service online
Digi-Key Electronics partnered with BQR Reliability Engineering 
Ltd to create a powerful Mean Time Between Failure (MTBF) 

calculator, enabling customers 
to evaluate their products’ Bill 
of Materials (BOM) MTBF. In 
this venture, Digi-Key use of 
BQR’s software solution in a 
SaaS mode to offer a simple 
tool that makes it easy and 

quick to calculate MTBF for BOMs of any size. All one needs to 
do is export the BOM file and click on “Launch Calculator” on 
the Digi-Key website. The online application includes a library 
smart data auto-complete for BOM components using AI, fast 
calculation engine, and detailed Pareto and graphic reports.
Digi-Key
www.digikey.com
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LAST WORD

Better object detection  
with narrow-band radar
By Jean-Pierre Joosting

Until now, scientists have believed 
that radar accuracy and resolu-
tion are related to the range of 

frequencies or radio bandwidth used by 
the devices. But a new Tel Aviv University 
study finds that an approach inspired by 
optical coherence tomography (OCT) re-
quires little to no bandwidth to accurately 
create a high-resolution map of a radar’s 
surrounding environment.

“We’ve demonstrated a different 
type of ranging system that possesses 
superior range resolution and is almost 
completely free of bandwidth limita-
tions,” says Prof. Pavel Ginzburg of 
TAU’s School of Electrical Engineering, 
one of the principal authors of the study. 
“The new technology has numerous 
applications, especially with respect to 
the automotive industry. It’s worth noting 
that existing facilities support our new 
approach, which means that it can be 
launched almost immediately.”

The new research was led and con-
ducted jointly by Prof. Ginzburg, Vitali 
Kozlov, Rony Komissarov and Dmitry 
Filonov, all of TAU’s School of Electri-
cal Engineering and published in Nature 
Communications.

It is a generally held view that radar 
resolution is proportional to the band-
width used – the broader the range 
of frequencies, the more accurate the 
detection of objects. However, the TAU 

researchers have now demonstrated that 
low-bandwidth radars can achieve similar 
performance at a lower cost and with-
out broadband signals by exploiting the 
coherence property of electromagnetic 
waves.

Two wave sources are perfectly coher-
ent if they have a constant phase differ-
ence, the same frequency and the same 
waveform. The new “partially coherent” 

radar is as effective 
at resolving targets 
when compared with 
standard “coherent” 
radars in experimental 
situations.

“Our concept offers 
solutions in situations 
that require high-range 
resolution and accu-
racy but in which the 
available bandwidth 
is limited, such as the 
self-driving car indus-
try, optical imaging and 
astronomy,” Kozlov 
explains. 

“Not many cars 
on the road today 
use radars, so there’s 
almost no competition 

for allocated frequencies. But what will 
happen in the future, when every car will 
be equipped with a radar and every radar 
will demand the entire bandwidth?

“We’ll find ourselves in a sort of radio 
traffic jam. Our solutions permit drivers 
to share the available bandwidth without 
any conflict,” Kozlov says.

“Our demonstration is just the first 
step in a series of new approaches to 
radiofrequency detectors that explore the 
impact of low-bandwidth radars on tradi-
tional fields,” Prof. Ginzburg concludes. 
“We intend to apply this technology to 
previously unexplored areas, like rescue 
operations – sensing if an individual is 
buried in a collapsed building – or street 
mapping – sensing if a child is about to 
cross the street behind a bus that con-
ceals him.”

Research for the study was supported 
by an ERC grant and Kamin, and it was 
conducted at TAU’s Radio Physics Labo-
ratory’s anechoic chamber.

Partially coherent radar operation schematics. Image courtesy 
of Nature Communications.
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