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Working at the cutting 
edge of technology 
Signal generation, analysis and phase noise test for 
demanding requirements 
When working at the cutting edge of technology, you shouldn´t  
waste your time with inferior tools. Rely on measuring instruments  
evolved in the spirit of innovation and based on industry-leading  
expertise.  
Instruments like the ¸SMW200A vector signal generator,  
the ¸FSW signal and spectrum analyzer and the ¸FSWP 
phase noise tester. Each is at the crest of today´s possibilities. 

See for yourself at  
www.rohde-schwarz.com/ad/highend

15188.006_High-End_FSWP_EETimesEurope_210x297_e.indd   1 01.12.15   13:10

Will IoT make taxing the Internet 
inevitable?
By Peter Clarke

Have we been living in a fool’s paradise with regard to the 
Internet? Do global power considerations mean that the 
Internet is about to become a limited resource and much 

more expensive, even taxed?
It looks likely that global chip sales will 

decline in 2015 compared with 2014 imply-
ing that average selling price erosion is 
exceeding unit supply increases. A decline 
in the value of the global chip market in the 
absence of an economic crash, a natural ca-
tastrophe, or at least an oversupply bubble, 
has been very rare. 

One of the problems would seem to 
be that the smartphone, as killer product 
and market driver, has more or less run its 
course. Many people are hoping the next 
killer application will be the Internet of 
Things; nanoelectronics everywhere. 

Think twice about that, because a nano-
electronics research compendium makes 
the point that – without several orders of 
magnitude reduction in power consumption 
in electronics – the projected roll outs of mo-
bile data and the IoT could cause a global 
energy crisis as soon as 2020. That’s just over four years away. 
The book is CHIPS 2020 Vol. 2: New Vistas in Nanoelectron-
ics, edited by Bernd Hoefflinger. Mainly a benchmarking of the 
state-of-the-art in nanoelectronics, the book also makes some 
important societal points. 

It’s not just the billions of end-point “leaf nodes” that will be 
consuming power – probably battery power unless nanoelec-
tronics can make the nodes autonomous – but the exabytes of 
data being generated and sent to and from data centers. Ac-
cording to Hoefflinger’s book that data processing is rising at a 
compound annual growth rate of 61 percent at present, and is 
simply not sustainable. 

But if it is not sustainable, what is going to give way? 
Unfortunately, one of the conclusions in the book is that the 

traditional evolutionary progress of electronics rarely allows 
radical solutions to come to market – even though radical 
solutions are now required to reduce power consumption.

So if the electronics industry cannot prevent the global 
electronics power budget from increasing rapidly then EITHER 
many more power stations must be built – but of what type 
– OR the public’s insatiable demand for the Internet must be 
stifled, probably by higher charges or taxation.

Building fossil fuel, nuclear and renewable power stations 
are all fraught with problems and Hoefflinger’s conclusion 
is that the world is unlikely, in the short term, to bring online 
the quantity of power stations required to meet the forecast 
Internet demand. So it seems that the future of the Internet is 
power-constrained. 

But taxation and the Internet is traditionally a thorny ques-
tion. In the early days pledges were made not to tax the Internet 
for fear of suffocating a new medium that could be a booster of 

productivity and trade. It has proved to be 
much more than just a booster, but rather a 
transformer of global business. And in the 
process governments have found out that 
the Internet creates super-national corpo-
rations that play one country off against 
another in attempts to minimize the taxes 
they pay. 

It would be hard, if not impractical, to 
create an equitable global taxation sys-
tem for the Internet. But if we do nothing 
significant to reduce power consumption 
per node and across the network and allow 
data volumes to double every 18 months, 
by 2020 the Internet’s energy demand will 

rival the world’s total generation capacity, 
according to Hoefflinger’s book. 

At that point communities and govern-
ments will be forced to introduce rationing 
and to choose between power for essential 
infrastructure such as hospitals and trans-
port, power for the lights, and power for the 

Internet. 
Brownouts of the Internet will probably precede blackouts. 

They will likely manifest themselves as a gradual degradation of 
quality of service as ISPs are forced to make their own resource 
allocation decisions. But it can also be imagined that at times 

of global events such as 
natural disasters or wars 
large-scale failures will 
happen. 

At the same time busi-
nesses that are based on 
the Internet, such as Am-
azon, Facebook, Google, 
and just about everyone 
else will be saying this 
cannot be allowed to 
happen. There will be 
thoughts about first- and 
second-class access to 
the Internet and about 
top-down management 
of peak demand, just as 
there is with tariffs on 
electricity.

Have we been living in 
a fool’s paradise that is 
about to come to an end 
with a sickening crunch? 

Of course, any such 
crunch will be mediated 

IoT & Taxes

“Have we been living in a 
fool’s paradise that is about 

to come to an end with a 
sickening crunch?”
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by money in some way because as resources become scarce 
they go up in price. One possible outcome would be signifi-
cantly higher and progressive charges from Internet Service 
Providers used to meet government levies to pay for investment 
in power generation, which is effectively a tax. 

The progressive nature of the charges means that small-
scale users of the Internet, emailers and so on, will attract low 
charges but excessive users will be charged at a higher rate.

And lest you think that this is all unlikely, be aware that 

Pakistan introduced a 14 percent tax on Internet usage in July 
2015,; that legislative battles over taxes on the digital economy 
are being fought in the US Congress and in 2014 public pro-
tests forced the scrapping of a draft law in Hungary to levy a fee 
on each gigabyte of Internet data transferred.

All that said electronics engineers have a clear opportunity 
and a responsibility to develop energy-efficient solutions for the 
benefit of future generations. And reading the two books in the 
CHIPS 2020 series is a good place to start that task.

Starting all over again on plastic: ARM
By Julien Happich

Reviewing over 30 years of ARM’s his-
tory during ARM TechCon, CTO Mike 
Muller put side by side the ARM1 

designed at the 3000nm (3μm) node with 25k 
transistors and the Cortex M0’s 48k transistors 
now designed at the 20nm node. And to better 
put things in perspective, celebrating the 25th 
anniversary of the company’s founding, Muller 
had set to pick 2μm design rules to build a 
small SoC around a Cortex M0 and exhibit the 
result to the conference attendees. 

“You don’t put many SoCs on a six-inch 
wafer at the 2μm node ”, he said, showing 
a nearly transparent sheet with about 5 or 
6 “dies”, each holding the Cortex M0 and 
enough memory and enough I/Os to boot and 
make an LED flash. But as Muller flexed the 
wafer back and forth, he revealed the Cortex 
M0 blocks had been built on a sheet of plastic, 
using plastic transistors instead of silicon.

“It’s pretty slow, it’s nMOS, we haven’t got to CMOS yet, so 
its power dissipation is not the best, but it’s about the thick-
ness of cling film” Muller added, hinting that such designs could 
be used to run very low power IoT applications integrated into 
packaging.

The CTO then shared his expectations of Moore’s law for 
imprint technology, the technology used to implement these cir-

cuits in plastic, establishing a parallel with the move from CDs, 
to DVDs to Blu-ray as finer imprint resolutions are achieved. The 
roadmap read as if a Cortex-A5 would be next in line by 2020 
with sub-micron design rules. Of course, Muller doesn’t see 
plastic electronics compete with silicon (as on a performance 
level, plastic would always be about 20 years behind he com-
mented), but he confirmed ARM’s appetence to start all over 
again with plastic electronics, as it could open up new applica-
tions for IoT and vastly expand its licensing model. 

This is a natural progression from ARM’s recent investments 
in PragmatIC Printing, a company developing imprint technol-
ogy for plastic electronics. 

Reached over the phone, PragmatIC Printing’s CEO Scott 
White confirmed that the roadmap was representative of his 
company’s efforts to shrink circuits, though, the timescale was 
not so clear cut according to him, depending on resources and 
business drivers. 

ARM is clearly focusing on digital implementations, but with 
imprint technology, you could have side by side and at no extra 
cost, larger analogue parts complementing finer digital blocks. 
PragmatIC Printing is busy developing a library of analogue 
components too, quite elementary for now, but something it 
hopes to widen over time. 

So in the hope of expanding its licensing business to ana-
logue- and sensor-driven plastic IoT applications, would ARM 
start to mix analogue and digital IP in its offering?

The future will tell.
ARM’s CTO Mike Muller showing plastic SoCs.

Moore’s law for imprinting, moving from compact disks to DVD to Blu-ray
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Could Qualcomm be China’s next target?
By Peter Clarke

Recent events and financial results have started to make 
Qualcomm’s leading position as an application proces-
sor supplier look like a poisoned chalice. Could the 

company now be vulnerable to an approach from an ambitious 
Chinese investor?

The two main indicators that put Qualcomm in the frame 
for Chinese investment are: the fact that Qualcomm’s financial 
results have taken a nose-dive recently and the fact that China’s 
government-controlled semiconductor investment vehicle Tsin-
ghua Unigroup says it has $47 billion that will be mainly spent in 
the United States.

Being the original developer of CDMA cellular communica-
tions protocol and holder of a commanding set of essential 
patents helped propel Qualcomm to become a leading semi-
conductor company and it still is. But its dependence on the 
fast-moving consumer markets also makes its fragile. Some 
observers think that smartphones and tablet computers are 
rapidly joining personal computers as former drivers of the 
semiconductor industry. 

Qualcomm was ranked number three in the 2014 calendar 
year ranking of semiconductor suppliers by IHS with annual 
chip sales of $19.3 billion. A long way behind market leaders 
Intel and Samsung but ahead of other potential China targets, 
memory makers SK Hynix and Micron Technology.

To recap on Qualcomm’s most recent results the company 
reported revenues of $5.5 billion in its last fiscal quarter (ended 
September 27, 2015) down 18% from the same quarter a year 
before. For its fiscal year, Qualcomm reported $25.3 billion in 
fiscal year sales, down 5% from the prior year and $5.3 billion in 
profits down 34%.  

Of course this is not conclusive but there are several addi-
tional indicators. 

1) One is that Tsinghua Unigroup has previously expressed 
interest in discussing a merger deal between two Chinese 
companies it controls – Spreadtrum Communications and RDA 
Microelectronics – and MediaTek. 

However, as Taiwan law prohibits Chinese investment in chip 
“design” firms, Tsinghua’s Zhao has said that Tsinghua’s $47 
billion fund will likely be spent on investment on firms in the 
United States. If MediaTek is a suitable target that is presently 

unavailable then why not pursue Qualcomm?
2) Chairman Zhao let slip in his interview with Reuters that 

Tsinghua is already in talks with a major U.S. chip company 
but that would likely not involve a majority stake due to U.S. 
sensitivity. 

A major US chip company with a significant Chinese minority 
stake would change the industry landscape and reduce China’s 
economic deficit when it comes to its semiconductor balance of 
trade.

For sure, that company could be Micron Technology Inc. – to 
help China establish a leading position in NAND flash memory 
manufacturing – but it could also be Qualcomm? And Micron 
management has already ruled out a Tsinghua takeover of its 
company.

3) China is already very familiar with Qualcomm having been 
part of the storm that has halted the company’s previously 
meteoric progress.

China’s National Development and Reform Commission 
(NDRC) called the investigation spent two years undertaking 
an “antitrust investigation” that resulted in $975 million fine and 
a significant royalty rate cut (about one-third off) for Chinese 
handset vendors. 

4) The founding Jacobs family is becoming more distant from 
Qualcomm. This is more of a cultural observation than a hard 
indicator but nonetheless one that I think can be taken seriously 
even if it is hard to assess.

Qualcomm was founded in 1985 by Professor Irwin Jacobs, 
Andrew Viterbi and others. Jacobs served as CEO and chair-
man for many years before stepping down in favour of his son 
Paul Jacobs in 2009. Paul Jacobs served as CEO from July 
2005 to March 2014 and continues in the position of executive 
chairman.

But it might be possible to infer that Qualcomm has enjoyed 
the story arc from small-time experimenter in academic com-
munications protocols to driver and beneficiary of an explosion 
in personal mobile cellular communication and 30 years on 
from its formation it would be time to do a deal that would be 
part of a new order in consolidation, globalization and Chinese 
significance. 

But probably only a minority deal!

Qualcomm licensing is illegal, claims South Korea
By Peter Clarke

The Korea Fair Trade Commission (KFTC) 
has sent a report to Qualcomm alleging 
that company’s licensing practices are 

illegal and proposing that Qualcomm mends its 
ways and pays a fine. 

Qualcomm has acknowledged receipt of the 
KFTC Case Examiner’s Report (ER), which was 
prepared and sent so that Qualcomm could 
respond to allegations and prepare a defense. 
Qualcomm said in a statement “the allegations and conclusions 
contained in the ER are not supported by the facts and are a 
serious misapplication of law.” 

The scale of the potential fine was not 
revealed, but in similar cases has often been 
up to 10 percent of annual sales. South Korea 
is the latest of many jurisdictions that have 
pursued Qualcomm. 

In February 2015, after an investigation last-
ing over a year, Qualcomm settled with China’s 
National Development and Reform Commis-
sion (NDRC). The result was a $975 million 

fine and a significant royalty rate cut (about one-third off) for 
Chinese handset vendors.
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Main Applications

■   Brake systems

■   Steering mechanisms

■   Gear shifting

■   Transmission/Powertrain systems

■   Power door locks & sunroofs

Key Features

■   Enabling ASIL B functional safety demanded 
by automotive industry

■   Pre-programmed & programmable devices

■   Different magnetic field orientations

■   Micropower mode (7µA)

■   Direct interfacing with battery

For more information: 

www.melexis.com/mlx92292

Melexis Expands Lateral Sensing 
to Latch/Switch

Safe - Low Power - Flexible

Unique proprietary technology means 
the Melexis MLX92292 latch/switch 
IC detects magnetic fields laterally.

MLX92292 210x297mm v1.indd   1 17/11/2015   15:45

Qualcomm is also under investigation by the European Com-
mission, which is investigating whether Qualcomm has engaged 
in “tied selling” of 3G and 4G mode chips as well as whether it 
has engaged in “predatory pricing.”

One of the issues that the KFTC has highlighted is that 
Qualcomm bases its percentage royalty rate on the value of the 
equipment it’s technology is embedded in, but also demands 
that individual chip companies should be licensees. The KFTC 
states that this violates Korean competition law. ARM, for ex-
ample, calculates royalties for its technology based on the price 
of the SoC processor in which it is included and the SoC vendor 
is the licensee.

In its statement Qualcomm states that “device licensing” is a 
worldwide industry norm and that it has been doing this for al-
most two decades. However, some observers reckon that Qual-
comm’s on-off relationship with Samsung could have a bearing 
on the outcome of the investigation. Qualcomm was a long-time 
supplier of Snapdragon application processors to Samsung 

before, earlier this year, Samsung decided to go exclusively with 
its own Exynos 7 Octacore processor in the flagship Galaxy S6 
smartphone. Meanwhile, Qualcomm’s finances have started 
to falter. Qualcomm has hopes that its Snapdragon 820 could 
be included in next year’s Galaxy S7 smartphone and maybe 
others but it is notable that Samsung has just rolled out its own 
Exynos 8 application processor.

“We intend to vigorously defend ourselves at the Commis-
sion hearings and remain hopeful that the Commission will 
reject the conclusions of the Examiners Report. We expect the 
process to take some time,” Qualcomm states.

However, it seems likely that neither South Korea nor Europe 
will be satisfied with a deal with Qualcomm any less beneficial 
than that obtained by China. And the more those deals chip 
away at Qualcomm’s licensing base the harder it is for the 
company to make money in the uber-competitive mobile-phone 
market where it appears that self-builders such as Apple and 
Samsung are winning the day.

Startup CircuitSeed wants to be the ARM of analogue
By Julien Happich

founded last summer after two years of preliminary 
research and with several patents pending, Californian 
startup Circuit Seed embarks father and daughter co-

founders Bob and Susan Schober onto a licensing quest for 
their sub-micron CMOS-based analogue circuits.

The two founders describe their inventions,  
Complementary Current Field-Effect Transistors 
(CiFET) as a charge-mode analogue CMOS circuit 
design relying on a slightly different read-out strat-
egy, with a focus on looking at what the charges are 
doing in the device. An approach involving what they 
call an additional current port input (iPort) for each 
MOSFET gate. This charge controlled port provides a bidirec-
tional current sink/source without analogue extensions. 

The new technology, they claim, could scale down alongside 
digital circuits process nodes, potentially replacing most add-on 
analogue circuits and fulfilling the Holy Graal of full mixed signal 
SoC integration at any node.

The two co-founders documented a 3‐Stage CiFET feed‐for-
ward amplifier, yielding a 20-bit accuracy in linearity and gain 
and say they have proven their design methodology with several 
analogue blocks within a 40nm die, including amplifiers, ADCs 

and phase lock loops, with scope for operation under 0.1V. 
Running at logic speed, the circuits are self-biasing, and are not 
subject to parametric changes, according to the authors, while 
amplifiers could be boasting gradual gains up to 10,000 and a 
dynamic range up to 1010.

“The smaller we go, the better the results are”, 
emphasized Susan Schober, insisting that in prin-
ciple, CiFETs are scalable down to any digital node.

Umbrella company InventionShare is now looking 
for licensing partners to license Circuit Seed circuit 
designs as an alternative to traditional low power 
analogue devices. 

In principle, as they sit on top of 100% digital parts and 
because they are only subject to the limitations of digital design 
rules, the analogue blocks proposed would be easier to auto-
mate through EDA tools, pending analogue circuit libraries are 
offered pre-configured and parameterized for a given process. 
They would also be highly portable, from one node to the next.

With the right licensing deals for what they call a revolution-
ary technology, CircuitSeed’s founders hope to become the 
ARM of analogue design, no less, moving analogue compo-
nents from PCBs to SoCs.

Printable lightweight body temperature sensors
By Paul Buckley

Professor Takao Someya and Dr. Tomoyuki Yokota’s 
research group at the Graduate School of Engineering 
have developed a printable, flexible, lightweight temper-

ature sensor that shows a high change in electrical resistance 
of up to 100,000 times across a range of five degrees centi-
grade which allows accurate body temperature measurement 
without additional complicated display circuitry.

The key to the sensor is the ability to precisely control the 
target temperature of the sensors. The sensor is composed of 
graphite and a semicrystalline acrylate polymer formed of two 
monomers, molecules that bond together to form a polymer 

chain. The target temperature range 
at which the sensor is most precise 
can be selected simply by altering the 
proportions of the two monomers. 
The research group achieved target 
temperatures between 25 and 50 
degrees centigrade, with response 
times of under 100 milliseconds and a 

temperature sensitivity of 0.02 degrees centigrade. The device 
was also stable even under physiological conditions, providing 
repeated readings up to 1,800 times.
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Daimler: a carmaker goes digital 
By Christoph Hammerschmidt

In the automotive industry, a race has started towards 
digitisation – of products, manufacturing and engineering 
processes. Carmaker Daimler provided EETimes Europe a 

glimpse on how it drives forward this process in its software de-
velopment department in Bangalore, India.

Under the onrush of the wave of digiti-
sation with potential new competitors like 
Tesla, Google and, probably soon, Apple, 
the traditional automotive industry is under-
going a profound change. 

Deeply rooted in its mechanics tradition, 
this industry which used to derive its identity 
from mechanical notions such as dual-
clutch transmissions, scrub radius or roll 
stability, is now about to integrate the digital 
lifestyle into their genes. German carmaker 
Daimler AG is no exception. Actually the 
company has ambitious intentions. “Be-
sides our core business, we are developing 
ourselves to a mobility provider who actively 
will shape the digital future”, sets Markus 
Haegele, Senior Manager Corporate  
Strategy in charge of the DigitalLife@Daimler program.

Like other automotive OEMs across the world, Daimler has 
already digitized its design and development processes. The 
same holds true for manufacturing. For the German automo-
tive industry, an additional factor has led to a particularly high 
degree of digitisation: since their vehicles are typically avail-
able in extraordinarily high numbers of variants, and buyers 

of Audi, BMW and the like can chose from more options than 
those of US and Japan-made vehicles, the capabilities of these 
companies in terms of systems integration are somewhat more 
elaborated than those of others. The same holds true for their 

manufacturing flexibility; after all, the con-
cept “industry 4.0” – the application of IoT 
principles to manufacturing – is not least 
driven by the German automotive industry. 

In this industry, globalisation and digi-
tisation are going hand in hand. But while 
almost all competitors are just develop-
ing regional versions of their vehicles and 
manufacture them locally, Daimler goes 
one step farther as it has also globalised its 
software development. 

Most of its software - corporate and 
manufacturing software as well as real-time 
embedded software for vehicle control 
systems – is developed at Mercedes-Benz 
Research & Development India (MBRDI), a 
wholly owned subsidiary located in Ban-

galore, India. Due to the presence of a many local and interna-
tional high-tech enterprises such as Cisco, HP, IBM, Infosys, 
SAP, Tata Consultancies or Wipro, the city is said to be India’s 
counterpart to the Silicon Valley. 

Establishing such an activity in India is more than the result 
of a price consideration, assures Wilko Andreas Stark, Head of 
Daimler Strategy, a position that reports directly to Daimler CEO 
Dieter Zetsche. Instead, it is part of the company’s globalisation 

Not outsourcing, but global distribution: A large part of Daimler’s software for cars, corporate and production is developed at 
Mercedes-Benz R&D India.

Manu Saale, CEO of MBRDI sees Daimler 
at eye level with the Silicon Valley
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strategy, Stark explains. A welcome side effect: In India, close 
to one million engineers complete their university study every 
year which makes it much easier to find qualified staff than in 
Germany. 

According to Stark, digitisation is a priority issue for Daim-
ler, ranking as high as being technology leader or growing in 
globally. These main concerns of the Swabian company are 
similar to other carmaker’s strategic goals: connected vehicles, 
autonomous driving, electromobility and new usage models 
involving car sharing. 

Employing more than 2500 engineers and computer scien-
tists, MBRDI is one of Daimler’s largest R&D centres outside 
Germany. Growing at a fast pace of 900 additional engineers 
per year, it is involved in the design of electronic automotive 
systems such as powertrain, chassis, driver assistance sys-
tems, telematics and apps for passenger cars, commercial 
vehicles and buses for all models worldwide – activities that 
are closely entangled with Daimler’s R&D centres in Stuttgart, 
Germany and Sunnyvale, California. The digitisation has had 
a significant impact on the process of designing and testing 
new cars, explains Manu Saale, Managing Director and CEO of 
MBRDI. 

“The idea is to develop the product on the computer for 
as long as possible“, unlike the current approach, where the 
engineers depend on hardware in terms of product solutions 
and testing. “Today, the engineers are implementing as much of 
their designs as possible in the digital domain”, he says – they 
are using virtual testing for software and hardware as well as 
software solutions that replace functionally similar hardware.

In addition to development activities related to in-vehicle sys-
tems, the subsidiary maintains a CAE department that supports 
Daimler’s worldwide design activities with its expertise in topics 
such as crash, occupant safety, pedestrian protection, or body 
stiffness. Towards this end, the subsidiary has significant com-
puting power at its command. Another business field of the unit 
is IT engineering – the IT teams at MBRDI are responsible to 

plan, realise and maintain applications for the company’s world-
wide engineering and manufacturing activities. For instance, 
in 2010 Daimler decided to switch the entire company-wide 
mechanical and electrical engineering software platform from 
Catia CAx to NX from Siemens – the biggest digital roll-out ever 
by an automotive OEM. Though it was possible to automati-
cally convert some routines and product data sets, many virtual 
drawings had to be converted manually. This task has been 
performed by MBRDI. During the hot phase of the project, up 
to 300 workers were involved. Though the switchover has been 
concluded successfully in mid-2015, more than 120 experts are 
still busy converting such drawings to the new format. This is 
not a low-salary routine task. 

“Since this job requires that they completely understand the 
meaning of the drawings, they all have to be trained mechanical 
or vehicle building engineers”, explains Satheeskaran Navarat-
nam, Vice President and Head of IT Consulting & Engineering 
Services Mercedes-Benz R&D India. A quality assurance group 
within the department makes sure that possible mistakes are 
eliminated. In addition, this group develops software that auto-
matically detects incompatibilities in the conversion process. 

The focus of digitisation is in product development. In this 
field, most of the software that runs under the hood of Mer-
cedes-Benz sedans, SUVs and roadsters has been developed 
in Bangalore. One of the major future projects is autonomous 
driving in all of its many nuances, from traffic jam assistant and 
automated parking to the algorithms of fully automated driv-
ing. But recent reports attested competitors from the Silicon 
Valley the lead in this future technology, Saale was convinced 
that this view does not reflect the reality. “If today you want to 
buy an autonomous car – to the extend today’s cars can be 
autonomous – you have to go to Stuttgart. You cannot buy such 
a car in the Silicon Valley,” the R&D manager said. “Being in the 
digital business, I feel safe with respect to Silicon Valley.” 

a catalyser for ideas

To foster the digital thinking throughout the company, the carmaker has introduced a program named DigitalLife@Daimler. 
Within the scope of the program, Hackathons and roadshows are organised to promote the exchange of ideas to reduce the 

barriers for the development of new digital technologies and provide incentives 
for innovative ideas. During the visit of EE Times Europe at MBRDI, the Digital-
Life@Daimler roadshow was held at the premises, attracting more than 1700 
internal IT experts and many contract suppliers with a wealth of new apps and 
technologies. Two of the developments are introduced here as examples:

•    Collaboration of manufacturing robots: one of the robots performed welding 
tasks on a car body, the other one reviewed the welding spots in an optical 
process - on the fly, enabling the welding robot to immediately rework the 
unsuccessful welding. The benefit: Increased productivity. Today the welded 
joints are reviewed in a subsequent, separate step, involving human interac-
tion and cumbersome paperwork for the rework. 

•    Rescue information stored in an NFC tag: in today’s vehicles, QR codes are 
attached in several places, containing a link to rescue-relevant information for 
this car model in the internet. Examples for rescue-relevant information are 
the location of high-voltage electric cables in HEVs/BEVs, or the best position 
to cut away the roof in the case of a heavy accident. Instead, the developers 
suggested to replace the QR codes by NFC tags. The benefit: NFC tags can 
carry much more information; the rescue team thus has immediate access to 
the relevant information, regardless of whether a mobile network is available. 

Within the DigitalLife@Daimler program, 
Daimler programmers compete for the best 
ideas.
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mIcro-opTIcs

Thin film micro-lenses stretch to focus
By Julien Happich

The bio-inspired micro-lens  
array designed by University of 
Wisconsin-Madison research-

ers stemmed from the observation of 
insects’ multi-faceted eyes which typi-
cally yield a very large field of vision 
(some dragonflies practically boast 
360º surround vision). Multi-camera 
domed structures are often used to 
achieve a large field of view on a fixed 
macro level. But here the research-
ers looked at fabricating arrays of 
micrometre-sized lenses on a thin 
flexible film whose curvature could 
determine not only the lenses’ field of 
view but also their depth of focus.

In order to be able to build their 
micro-lenses on a flexible polymer 
film as thin as 100μm, the research-
ers opted for a flat Fresnel Zone Plate 
(FZP) configuration, whereby instead 
of relying on refraction to control 
the light path, as it would be the case for conventional optical 
lenses (with layers of varying refraction indexes), they rely on a 
concentric diffraction barrier that bends the light as it passes its 
edges. 

Lead by Hongrui Jiang, professor of electrical and computer 
engineering at UW-Madison, the researchers created a 10x10 
array of Fresnel zone plate micro-lenses at a 500μm pitch, each 
lens being about 450μm in diameters. The whole array mea-
sured about 5x5mm.

Although they started on a 350μm thick silicon wafer with 
various lithographic and etching steps to prepare the growth of 
silicon nanowires (black silicon for the concentric light blocking 
rings of the Fresnel zone plate), the researchers then coated the 
wafer with a 100μm thick layer of PDMS before removing the 
silicon on the backside of the wafer through a dry, bulk etching 
process, effectively obtaining a fully flexible and transparent 
polymer film with the Fresnel zone plane embedded into it. 

The tiny array of lenses can then be bent and stretched into 
different configurations, either to augment the overall field of 
view (by stitching the images obtained through the adjacent 
lenses) or to change the depth of focus as the central lens 
moves back and 
forth with the flexing 
action. Rolled into 
a cylinder, the array 
was able to capture 
a panorama image 
covering a 170-de-
gree field of view 
while achieving a 
depth of focus of 
about 2.5mm. The 
overlap between the 
images allowed them 
to be stitched with 
high fidelity (with a 

measured resolution of 8.8μm), ac-
cording to the researchers, resulting 
in a 3.8× increase in the area of the 
image captured by the lens array as 
compared to the area captured by a 
single lens.

Although the actual optical prop-
erties of the micro-lenses are them-
selves set during manufacture, by 
changing the widths, diameter and 
number of concentric black rings, they 
can further be tuned in a single lens 
by stretching and flexing it. 

Such arrays could find their way 
into miniaturized robotics and surveil-
lance systems, but also in minimally 
invasive surgery optical systems for 
endoscopy or in vivo microscopy.  

For demonstration purposes the 
researchers flexed the lens array in 
one axis for focus control (displacing 
the centrally located lens), but in order 

to control the optical focus across all lenses, they would have to 
control the position of all lenses. 

But being stretchable, the film could be wrapped on a cylin-
der whose radius could be increased or decreased for optical 
focus control across the complete field of view. Jiang’s future 
research could be on the integration of MEMS-based actuators 
behind each lens for very precise radial control. 

He is confident that such lens arrays could enable 360º field 
of view micro-
camera systems, 
possibly in 
combination with 
a conformable, 
plastic image 
sensors such as 
those co-devel-
oped by ISORG 
and Plastic Logic.

Fig. 1: Silicon nanowires form the dark areas of the 
FZPs (a,b), they are embedded as concentric rings 
into the PDMS matrix (c) to form the FZPs (d). The 
completed arrays can be flexed and stretched (e,f).

Fig. 3: In different bending configurations, 
the array of transmissive FZPs enables 
adjacent lenses to have overlapping fields 
of view while focus shifts as the substrate 
bends. All images courtesy of Hongrui 
Jiang.

Fig. 2: The cylindrical arrangement allowed researchers to 
resolve a 170-degree field of view.
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wIreless communIcaTIons

Virtually free crowd-sourced IoT networks 
on the horizon
By Julien Happich

forget about expensive infrastructure deploy-
ments, data plans and monthly subscriptions 
to connect your IoT devices, The Things Net-

work foundation - http://thethingsnetwork.org – is 
on a mission to provide the entire world with a free 
and open-source IoT data network. 

The not-for-profit foundation has just launched 
a kickstarter campaign to build the basic elements 
(LoRa-based gateways and sensor nodes) at BOM 
cost (bill-of-materials) and share as open-source all 
the necessary code and circuit schematics for mak-
ers and entrepreneurs to build their own bricks and 
add them to the network. 

By doing so, The Things Network’s Founder and 
initiator of the project Wienke Giezeman hopes that 
small businesses who may want to set up an IoT 
network on the cheap, for their own needs, will ef-
fectively contribute to a growing IoT network open 
for anyone to use. 

The foundation is developing automatic network 
management algorithms so that every new gateway 
can be discovered and configured in real-time as the crowd-
sourced network grows, building redundancy in densely net-
worked areas while increasing data throughput across reduced 
communication distances.

When asked about the reliability of such a decentralized 
network versus competing IoT infrastructures being setup and 
maintained by network operators over the world, Giezeman 
makes an analogy with the Linux movement, well documented, 
strong and reliable although it is decentralized. 

“If you have thousands of individual users, from consum-
ers to small businesses to city organizers adding their brick to 

the network, all for different purposes, you end up with a lot 
of built-in redundancy that naturally compensates for eventual 
drop-outs when a gateway is not maintained or taken out of the 
network” he says.

Co-founder and Tech Lead Johan Stokking told us more 
about the actual implementation of such a crowd-sourced IoT 
network. The Things Gateway put forward by the foundation 
does not discriminate between the data it collects from the 
nodes, it relies on an agent-based infrastructure to pass-on the 
data to the foundation’s cloud server or to a private router if this 
is how the gateway has been setup. 

But even a router at a company’s premises could 
see when the data is not aimed at the company’s 
business and would then pass it on to The Things 
Network foundation (and vice-versa), where brokers 
would discover the data and make decisions on 
where to route it. For each node, the data is end-to-
end encrypted, nor the gateway or the broker can 
decrypt it, only the application handler that acts on 
behalf of the application can decrypt the data asso-
ciated to any given node (for any number of nodes 
registered by the application developer).

One gateway will only set you back €200, about 
a fifth of what would typically cost today’s com-
mercial LoRa implementations, while being easy 
to install by just anyone. It connects to the cloud 
through a WiFi or Ethernet connection and includes 
a GPS chip to determine the gateway’s location 
and node’s location later. It can serve up to 60,000 
nodes within a radius up to 10km according to the 
rules and guidelines for using The Things Network. 
The foundation says it has been working with Sem-
tech and has made extensive simulation models to 
define these rules.
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For 40 euros, the foundation is also putting forward The 
Things Uno, what they describe as an Arduino Uno with Lo-
RaWAN connectivity, compatible with Arduino IDE and existing 
shields. The unit will ship pre-loaded with the foundation’s open 
source LoRa library also freely available on GitHub. 

At 60 euros, The Things Node completes the Kickstarter 
offering, packing a movement sensor, a light sensor, a tempera-
ture sensor, a button and an RGB light in a waterproof casing 
with three AAA batteries for a year’s worth of operation. 

Although the foundation is providing data routing and hosting 
services in what it calls a neutral location, it does not plan to 
deploy its own network. 

“If a company wants to rely on maintained network infra-
structure, then it may want to contribute money to the foun-
dation to guarantee coverage for the area it operates in, we 
would work with an integrator company that could operate the 
network for them”, says Stokking. 

But according to him, the cost of network installation is 
so low that this may not even be a viable business model for 
would-be IoT network operators. In fact, Stokking believes that 
eventually, all IoT communications will be free. 

“Communications is something for which traditionally, net-
work operators have been charging monthly fees. We are dis-
rupting this model as anyone could leverage the free bandwidth 
of installed gateways”.

“IoT network operators may be bragging about their cover-
age, because in their mind set, it is all about charging recurrent 
fees. We provide a free alternative, using similar technology but 
a crowd-sourced model.” explained Stokking.

As for a nation-wide service, what sort of service level can 
you guarantee? They often get asked. “We can’t guarantee 
coverage everywhere, because this IoT network is community-
driven”, admits Stokking, but again according to the co-founder, 
every new use-case is an opportunity for network expansion, 
and eventually, such an open-source movement could spread 
beyond the capacity of commercial operators.

Since it started to publicize its crowd-sourced internet of 
things data network (covering the entire city of Amsterdam 
within weeks with only 10 gateways), the foundation has had 
many backers ready to set up city-level IoT networks (across 36 
countries and over 130 cities, from the last count). 

With still over a week to left to run, the Kickstarter campaign 
has already reached past its €150,000 goal, and the foundation 
has just established a joint-venture with a hardware company 
to manufacture the base products in volume, Stokking told 
EETimes Europe. 
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ImagIng

Rice University reports no-lens camera
By Peter Clarke

Researchers from Rice University 
(Houston, Texas) have prepared a re-
search paper on Flatcam, a camera 

system that replaces lenses with a coded 
mask and computation. The Flatcam has 
similarities to the lensless image sensor be-
ing developed by Rambus, which replaces 
the lens in a conventional camera with a 
diffraction grating and computation. How-
ever, the Flatcam does provide a complete 
optical reconstruction of the given scene, 
while the Rambus system does not as it is 
intended for use by machines.

 The advantage of the Flatcam over a 
conventional camera is its extremely thin 
profile. As the coded mask is positioned 
almost directly on top of the sensor the as-
sembly can measure as little as 0.5mm. The 
disadvantage is the energy cost of compu-
tation required to recreate the image.

The mask consists of a pattern of 
opaque and transparent areas and each 
transparent region can be considered as 
a pin-hole. Light gets diffracted and mod-
ulated by the mask such that light from 
each point in the scene casts a complex 
shadow on the sensor and this mapping 
can be represented by a linear opera-
tor. A computational algorithm can be 
deduced and used to recover the original 
scene from the sensor measurements.

The potential of the architecture has 
been demonstrated using a prototype 
camera made using a commercially avail-
able sensor at 512 by 512 pixel resolution 
and a mask. 

The monolithic integration and 
extreme thin-ness could make such 
cameras useful for mobile and wearable 

applications and the Internet of Things, the authors claim.

1mm thin optics for augmented reality
By Julien Happich

founded a month ago as a spin-off 
from the VTT Technical Research 
Centre of Finland, startup Dispelix Oy 

has developed special gratings and optical 
waveguides that can route any image from a 
display engine located in the frame of smart 
spectacles, directly to the wearer’s retina. 

Although the use of diffractive gratings 
isn’t new per se to bring images in front of 
the wearer’s eyes, the researchers ma- 
naged to eliminate several issues typically 
associated with this approach, namely rain-
bow effects and diffraction patterns due to transmissive diffrac-
tion. It took Dispelix Oy’s CEO Antti Sunnari and his team a year 
and a half of development to come up with an optical solution 
that can be as thin as 1mm in glass, or a bit thicker in optical-
grade plastic (for better mechanical resistance), something that 
would make smart glasses lighter and more aesthetic. 

The whole optical path consists of a nanometre-scale cou-
pling grating receiving the image from a display engine on one 
end, a single waveguide that routes the light beams via total 
internal reflection through the lens, and on the other end, an 
out-coupling nanometre-scale grating  that expands the virtual 
image directly onto the wearer’s pupil. This yields a field of view 
of 30º, supporting a virtual image equivalent to a 60-inch TV 
viewed from a distance of three metres, claims Sunnari.

 Sunnari didn’t want to say much more about the physical 
features of the nanometre-scale coupling gratings, except that 
all the know-how is in the grating profile, which may not neces-
sarily be homogeneous across the optical coupling area. 

“We must adjust the gratings’ features for the optical materi-

als being used”, he explained. 
“We could use plastic injection moulding 

for monochrome displays, or nano-imprint 
technology from a master designed with 
an E-beam to cast the lenses from high 
refractive index glass. The waveguide sup-
ports 450 to 650nm light sources and is not 
polarization-dependant” Sunnari com-
mented.

The out-coupling gratings only show up 
as a greyish area on the lenses, yet be-
cause the features are so small, they hardly 

affect transparency. According to the CEO, the company could 
achieve a transparency of up to 70 or 75% using materials 
whose transparency is inherently limited to 80%. Typically, for 
stereoscopic views, two display engines and two separate opti-
cal paths could serve the left and right lenses separately. 

Dispelix is in the process of raising funds to finalize devel-
opment and bring its first products to market next year. The 
company intends to run a fabless operation, designing the 
gratings and prototyping the optics in its own facilities and then 
transferring the grating master or stamp to partnering mass 
manufacturers.

“Each smart glass manufacturer has its own specifications, 
with distinct requirements on transparency, thickness, opti-
cal efficiency, layout, and all these parameters affect how we 
design the gratings”, Sunnari justified, “the optical path can also 
be curved to some extent” he concluded, hinting that correc-
tions on the out-coupling grating may be necessary on a case-
by-case design basis. 

Every point in a scene casts an image on 
the sensor, but this data must then be 
processed using the reverse function to 
that represented by the mask to produce 
the image. Source: Rice University.
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Energy harvesting on paper for flexible wearables
By Julien Happich

Korean researchers from the University of Ulsan have 
demonstrated ultra-flexible and low-frequency poly-
mer-based energy-harvesting on paper substrates. 

The researchers spin-coated a 80μm thick paper substrate 
with a co-polymer solution to yield a thin piezoelectric film of 
poly(vinylidene fluoride trifluoroethylene) or P(VDF-TrFE), only 
1μm thin. The deposition process was layered between two 
platinum electrodes deposited at a 200nm thickness (see figure 
1). Key to obtaining the right piezoelectric film density and 
efficiency was thermal annealing, carried out at 150ºC with a 

specific cooling 
profile.

Flexing back 

and forth the very thin structure, the researchers were able to 
generate an open-circuit voltage of 1.5V at a frequency of about 
1Hz, with a short-circuit current of 0.38μA for a device only a 
few centimetres square. Under this test scenario, the output 
power density was evaluated to be 2.85mW/cm3.

The piezoelectric potential is generated in the P(VDF-TrFE) 
thin film from tensile stress-induced deformation, making the 
electrons flow and accumulate at the bottom electrode to bal-
ance the electric field induced by dipoles. Repeated bending 
and releasing of the device generates output voltages and cur-
rent pulses as shown in figure 2. 

Attached to the back of a human hand underneath a latex 
glove, the energy harvester was able to generate a maximum 

output open-circuit voltage of 0.4V at 
low bending frequencies of 0.25 Hz 
(say closing and opening your hand 
once every four seconds) and that 
despite the lower deformation of the 
piezoelectric structure as it con-
formed to the skin. The output open-
circuit voltage reached 0.6V at a 2Hz 
bending frequency. As well as being 
flexible, the structure is lightweight 
and easier to fabricate compared 
with the typical ZnO-based paper 
device structures described in other 
research papers. The device can 
easily be made biocompatible for 
implantable medical use.

Flexible sensor detects multiple ions in fluids
By Julien Happich

Imec and Holst Centre have demonstrated a prototype of a 
single-chip electrochemical sensor for simultaneous detec-
tion of multiple ions in fluids. The generic platform consists 

of conductive inks, hydrogels and ion-selective membranes that 
can be tailored towards specific applications. Depending on the 
amount of sensors integrated, the chips can span across an 
area roughly 10x10mm. The ion-selective membranes can be 
tuned based on the ionophores they contain, which selectively 
bind the ion of interest and creates a potential which is then 
measured by the sensor chip. The researchers have been able 
to miniaturize the concept and integrate multiple membranes on 
a single sensor, hence broadening the ions detec-
tion capabilities of the sensor.

The new sensor chip could enable efficient and 
low-cost monitoring, such as monitoring of nutrient 
concentrations in surface and waste water, both 
for agricultural applications and water quality. In 
the healthcare and lifestyle applications, it could 
provide disposable point-of-care solutions, or con-
formable solutions for integration into patches. 

Depending on the application and the form 
factor, it can be mass produced through microfab-
rication or through screen-printing on inexpensive 

substrates such 
as glass or plastic 
foils, making this 
solution very cost 
competitive and 
very small com-
pared to today’s 
ions sensors. 

Currently, 
The prototype demonstrated is a handheld device that 

integrates a single-chip sensor with different electrodes that 
detect pH levels in a range from 2 to 10 at a 0.1 pH 
accuracy. For the chemical elements chloride (Cl-), 
sodium (Na+), potassium (K+), and nitrate () -rang-
ing from 10-4 M to 1 M ions- the sensor detects 
at a 10 percent accuracy. It was benchmarked 
against other available single-ion sensors, and the 
researchers found comparable sensitivity and ac-
curacy for their multiple-ion solution.

The flexible solution could join the ranks of the 
ever expanding IoT legion and imec invites the 
industry to join its R&D program. 

Fig. 1: The flexible P(VDF-TrFE) thin film-
based paper power generators in (a) 
bending and (b) releasing modes. Power is 
generated both during the bending (c) and 
the releasing processes.

Fig. 2: The energy harvester attached to the back 
of a human hand underneath a latex glove.
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smarT cards

Could Bluetooth-enabled credit cards beat NFC?
By Julien Happich

Quite unusual for Cartes & Secure Connexions, the 
exhibition grounds were fairly quiet on the opening day, 
Tuesday 17th of November, indeed a number of exhibiting 

companies and visitors had cancelled their travel plans to Paris 
after the recent terrorist attacks.

Putting aside card printing services and mobile e-banking 
solutions, I found intriguing smart card implementations, not only 
integrating multiple buttons and displays as they first appeared 
some years ago, but for the first time, with a Bluetooth Low 
Energy  (BLE) wireless connection on top of the pervasive NFC 
capability.

Taiwan-based SmartDisplayer Technology Co. Ltd, a smart 
card assembler integrating various technologies such as e-paper 
displays, NFC and BLE chips together with a secure element, a 
flexible battery and a dome button, 
was exhibiting its SDPay multiple-
cards-in-one solution.

The use of an active-matrix 
gray-scale e-Paper display is bluff-
ing (compared to the more tradi-
tional segmented displays). The 
24.6x21.9mm display window sup-
ports any text or graphics, making 
it easy to read account balance and 
processes. A centrally located “next” 
button allows users to select through 
various credit-card options. While 
NFC would be typically used to tap 
on payment terminals, the Bluetooth 
link allows the card to communicate 
with a smartphone’s app, turning 
the multiple-wallet smartcard into 
a secure one-time-password (OTP) 
generator or a QRCode generator to 
secure online transactions. The card’s 
flexible battery is rechargeable using 
a dedicated wireless charger, with a 
rated lifespan of two years. 

Why would you want Bluetooth 
on a smart card, I asked SmartDis-
player Technology’s Chairman & CEO 
George Ou. 

Ou admitted such elaborate solu-
tions come at a price which most 
banks are unable to afford when 
issuing millions of cards. But there are 
some use cases for luxury branding 
and casinos where money is plentiful 
to seduce customers, the CEO hinted. 
Recently the company partnered with 
Canadian company  
CoolBitX (whom Ou is also co- 
founder) to design the Cool Wallet, 
a mobile storage device for bitcoins. 
Through the company’s smartphone 
app, users can receive and manage 
their bitcoin addresses, securing transactions by sending a card-
generated OTP to the smartphone via NFC or Bluetooth. The 
card is expected to retail for USD 100 by the end of the year.

Cool Wallet can be paired with 
most smartphones, including 
Android and iPhones devices. 

Potentially, its features could 
extend beyond bitcoin storage 
to all payment options, and one 
interesting feature enabled by the 
Bluetooth radio link is proximity 
detection, configurable from 1 to 
10 metres and setting off an SMS 
or ringing alert for if the card was 
left behind, separated from your 
smartphone. 

Taiwan-based smart card 
integrator Jinco Universal Co. Ltd 
was also exhibiting a Bluetooth 
LE-enabled card among its ca-
pabilities (including large e-paper 
displays and on-card finger-print 
authentication). 

Again, the market for such 
sophisticated implementations 
is not clear-cut as the BOM 
costs goes well beyond today’s 
smartcards, but the company 
certainly felt that adding BLE to 
its portfolio would possibly lure 
new customers. 

At least, it show how moore’s 
law and components’ commoditi-

zation can bring sophistication where you would least expect it. 
I just wonder when MEMS sensors will join the bandwagon (on 

the smartcard front). 

The e-paper displays on Jinco Universal’s cards, and 
below, an example of a Bluetooth-enabled smartcard.

SmartDisplayer Technology’s cards combining e-paper and 
bluetooth LE connectivity.

The Cool Wallet card designed for CoolBitX.
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prInTed elecTronIcs

3D printers spit out small PCBs
By Rick Merritt

Two companies showed 3D 
printers that can spit out 
small printed circuit boards 

and others including Qualcomm 
showed advances putting elec-
tronics on plastic substrates at 
the annual IDTechEx conference 
in Santa Clara, California.

“We see 3D printing contribut-
ing to the vision of a trillion-sen-
sor world,” said James Stasiak, 
a distinguished technologist in 
printing technology at Hewlett 
Packard Inc.

A combination of traditional 
electronics with 3D printing of nanomaterials on new kinds of 
substrates will enable ten-cent transistors needed for the future 
Internet of Things, Stasiak said in a keynote. He pointed to the 
room-sized YieldJet inkjet printer from Kateeva Inc. (Newark, 
Calif.) that printed OLEDs as well as research printing with DNA 
and other biological materials.

On the show floor Israeli startup 
Nano Dimension demoed its Drag-
onFly 2020 3D Printer for the first 
time in the U.S. It can print a multi-
layer 20 x 20 cm circuit board that 
is up to 3mm high with 80 micron 
traces in 3-20 hours, depending on 
the number of layers. The com-
pany targets users who don’t want 
to wait weeks it typically takes to 
make a board and can tolerate the 
$50,000 cost of the printer.

Key to the 3D printer is a silver-
conductive and an insulating ink 
Nano Dimension developed, printed 
through a 500-nozzle inkjet head 
from Minolta. Like many target-
ing this market, the company is 
working on a cheaper copper-
conductive ink, but so far no one 
has solved the problem of keep-
ing cooper from oxidizing in the 
print process, said Amit Dror, chief 
executive and co-founder of the 
company, shown with the new 
system below.

Nano Dimension got its start 
less than two years ago when its 
founders had an idea for adapting 
for printed-circuit boards a silver-
conductive ink used for creat-
ing solar cells on a silicon wafer. 
Investors encouraged the founders 
to get listed on the Tel Aviv stock 
exchange where it has been able 
to raise $17 million. It aims to start 
pre-selling systems at the Consu-

mer Electronics Show and deliver them late next year.
HP’s Stasiak said companies such as Nano Dimension 

ultimately should be able to print circuit boards that cost less 
and offer greater flexibility than traditional processes. One of 
the challenges using the ink jet method, however, is it is cur-

rently limited to applying femto-liter 
droplets that create relatively large 
traces, he said.

Owl Works LLC showed its 
Morpheus 3D printer. It can create 
a 340x190x330 mm build with 170 
micron resolution and 25-200 mm 
height.

The system will cost $500 when 
it goes on sale in the spring. That’s 
about half the cost of similar 3D 
printers thanks to its use of a 
relatively low cost ultraviolet light 
sources and LCD display in place 
of the lasers or digital light proces-
sors other printers use, said chief 
marketing officer S.J. Park.

The technology for electronics 
on plastic substrates, also known 
as surface electronics, is here 
today. Qualcomm researchers are 
seeking applications for it.

“We try to identify or create 
high-value apps that leverage 
these relatively crappy electronics 
and take advantage of their dimen-
sions that traditional electronics do 
not address,” said Stein Lundby, 
a Qualcomm researcher shown 
above with his prototype plastic 
sensor platform after a keynote at 
the event.

The company’s first prototype 
is EnFucell, a hybrid plastic circuit 
with Bluetooth and accelerometer 
chips mounted on it. The Band-Aid 
shaped device can be placed on 

Nano Dimension printed tiny circuit boards 
at IDTechEx, held in Santa Clara Calif. (Nov. 
18–19, 2015) - All images: EE Times.

Stein Lundby, a Qualcomm researcher with his prototype 
plastic sensor platform after a keynote at IDTechEx.

Amit Dror, chief executive and co-founder of 
Nano Dimension, is shown with the company’s 
DragonFly 2020 3D Printer.

Chief Marketing Officer S.J. Park of Owl Works LLC, 
which showed its Morpheus 3D printer at IDTechEx.
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a golf club to measure a player’s 
swing.

The disposable patch uses a 
printed circuit and battery that 
can last for the duration of a 
game, reporting stats to a smart-
phone app. 

Researchers were able to 
extract useful data from the 
sensors with the one-time use 
product that avoids subjecting 
chips routinely to the 1500G 
forces generated by a golf swing, 
something chips embedded in 
a club could not withstand, he 
said.

Qualcomm won’t market the 
prototype. Instead it used it as a 
test case to get information on 
cost targets, sensor accuracy 
and manufacturing issues with 
current state-of-the-art pro-
cesses. 

Lundby sees promise in using 
surface electronics to add value 
to everyday objects in ways that 
don’t necessarily put the device 
directly on the Internet.

Among other surface elec-
tronics at the event, Nth-Degree 
demoed its approach to embed-
ding LEDs on plastic. It is selling 
a dev kit for its first product, an 
LED strip that costs $5/foot.

The company makes its own 
conductive ink and has a propri-
etary gallium nitride LED tech-
nology for creating chips it can 
mount on a 5 mil PET substrate, 
currently in sheets up to 12x12 
inches. It eventually aims to sell 
ultrathin backlights for computer 
and TV displays.

The VTT Technical Research 
Centre of Finland demoed a 
capability of lighting eight LEDs 
using power from a smartphone 
sent over near-filed communica-
tions to a printed circuit. 

VTT’s part in the demo was 
a technique for mounting tiny 
unpackaged LEDs on a printed 
circuit from a third party.

VTT showed its own LED-on-
plastic capabilities, something 
the research institute has now 
spun out into a commercial 
startup. Flexbright of Finland is 
currently testing its prototypes 
with a handful of potential cus-
tomers. 
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Abu Dhabi holding talks over GloFo sale
By Peter Clarke

abu Dhabi sovereign wealth fund 
Mubadala Development Co. has 
held talks with potential buyers for 

all or part of Globalfoundries Inc. according 
to a Bloomberg report that cited unnamed 
sources. 

The report added that the company might 
fetch $15 billion or $20 billion if a deal goes 
ahead but did not name any potential buyers.

However, it was reported back in  
September that Hua Capital Management, 
which looks after China’s national IC invest-
ment fund, had approached Globalfoundries over possible. 

Abu Dhabi is reviewing its state-owned companies, includ-
ing Mubadala, for potential asset sales as the emirates finances 
come under pressure due to the current collapse in oil prices. 
Oil has been trading at just over $40 per barrel during 2015 
while it was in excess of $100 per barrel from 2010 to 2014.  

The emirate moved into chip manufacturing in 2009 by tak-

ing over the manufacturing operations of 
Advanced Micro Devices Inc. and merging 
them with the Singapore based Chartered 
Semiconductor in January 2010. The jus-
tification was to help Abu Dhabi develop 
diversify its economy away from oil and 
to bring semiconductor manufacturing to 
the region. However, plans to build a wafer 
fab in Abu Dhabi seem to have gone on 
permanent hold. 

In recent years Globalfoundries has 
been collaborating with Samsung by 

licensing its 14nm FinFET process technology. Globalfoundries 
in Europe is also pushing hard to try and make a success of a 
22nm FDSOI manufacturing process. 

A break up of the company would be complex but might 
serve the interests of multiple parties interested in Globalfound-
ries manufacturing capabilities in New York State, Dresden and 
Singapore.  

ams splashes 200M Euros on CMOSIS acquisition
By Julien Happich

austrian sensors manufacturer ams has entered into an 
agreement to acquire 100% of the shares in CMOSIS, a 
leader in advanced area and line scan CMOS image sen-

sors for high-end imaging applications, in an all-cash transac-
tion. 

Headquartered in Antwerp 
(Belgium), CMOSIS is a leading 
supplier of high performance 
standard and customized area 
and line scan CMOS image 
sensors for demanding imaging 
applications. CMOSIS’ portfolio 
of imaging solutions features 
low noise, global and rolling 
shutter, high dynamic range, 
and high frame rates through 
high-speed on-chip analog-to-
digital conversion and digital interfaces. 

The image sensors serve a broad range of high-end appli-
cations in diverse markets including machine vision, medical, 
broadcast, traffic, scientific and photographic imaging. In addi-
tion, CMOSIS offers the NanEye miniature camera module line 
for endoscopy-like medical applications, recently winning the 
German Innovation Award for Non-Clinical Intensive Care.

Founded in 2007, CMOSIS operates as a fabless semicon-
ductor supplier from locations in Belgium, Germany, Portugal, 
and the U.S. and has more than 110 employees. CMOSIS ex-
pects to generate full year 2015 revenues of approx. EUR 60m 
with strong operating profitability above ams’ current group 
operating profitability. Based on available information, CMOSIS 
expects to continue year-on-year revenue growth in 2016.

Under the terms of the agreement, ams will acquire 100% 
of the shares in CMOSIS from TA Associates, a leading global 
growth private equity firm, and management shareholders for an 
equity value of approx. EUR 220m.

ams expects to fund the transaction from 
existing cash and available credit lines with no 
additional transaction-based financing. 

“Acquiring CMOSIS is a highly complementary 
expansion of our sensor portfolio and another 
major step in executing our sensor solutions 
growth strategy. This transaction extends our 
market leadership in optical sensors and will 
strengthen our position as the leading pure-play 
sensor solutions provider for growth markets 
including Industry 4.0, IoT (Internet of Things) and 
medical diagnostics. 

Integrating cameras with advanced optical 
sensors will drive new sensor solutions across vertical markets 
and accelerate our growth plans as we combine CMOSIS’ 
leading edge IP and design capabilities with our manufacturing 
competence and optical sensor strengths”, emphasized ams’ 
CEO, Kirk Laney in a company statement.

During a conference call, the company hinted that while 
most of CMOSIS’ existing product lines would be maintained 
and produced using the already established production flow 
and supply chain, new products integrating CMOSIS’ imaging 
technology into ams’ sensors may be produced in-house, as it 
would usually be the case for all new and critical IP at ams.

Laney mentioned miniature endoscopy imaging sensors as 
interesting parts that could well be integrated with other sensors 
to move into new automotive or even consumer applications. 

The NanEye miniature endoscopy imaging sensor
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Imagination Technologies 
leverages kickstarter  
for IoT kit launch
By Julien Happich

following up on its previous open 
source hardware initiative with 
the MIPS Creator CI20 micro-

computer in December last year, Imagi-
nation is now launching the Creator 
Ci40 development board, this time 
through crowdfunding site Kickstarter.

Presented as the ‘IoT in a box’ kit on kickstarter, the Cre-
ator Ci40 IoT hub board will be packed together with click-on 
peripheral modules for added functionality, but also software 
building blocks, open source software frameworks, the net-
work stacks and the cloud connectivity capabilities required to 
securely connect and authenticate devices to the cloud. 

The board has been designed around a brand new 550MHz 
dual-core, dual-threaded MIPS CPU produced on GlobalFound-
ries’ 40nm low power process node. It runs OpenWrt and a 
multi-standard connectivity package (802.11 ac, Bluetooth, 
802.15.4, fast Ethernet), with room for further expansion. It also 
features a number of peripheral I/Os, including a mikroBUS 
socket and a Raspberry Pi pin-compatible interface. 

The kit comes with five Clicker boards from MikroElektronika, 
including two battery-powered boards with a dedicated 6LoW-
PAN chip and the mikroBUS socket for adding sensors, and 
three sensor boards for temperature, motion detection and for 
controlling a relay. All feature a dedicated MIPS-based PIC-
32MX microcontroller. This is only to start with, since hundreds 
of other Click boards are available from MikroElektronika.

According to the Kickstarter campaign, starting a project is 
only a matter of stacking a Click board onto a battery-powered 
Clicker expansion board to obtain a standalone wireless device 
and program a connection with the Creator Ci40 IoT hub over 
the 6LoWPAN network. The processed sensor readings can 
then be sent out to the cloud through Imagination’s FlowCloud 
IoT framework for further analysis and reporting. 

While Imagination Technologies could well have launched 
this product on its own dollars, it opted for Kickstarter as a way 
to collect valuable feedback from the crowd-sourcing site’s 
wide community of developers, also leveraging Kickstarter’s 
marketing tools and surveying capabilities.

Practically, this also enables the company to showcase the 
kit at a very competitive discounted price, though it is not clear 
whether the company would mull the project altogether should 
the kickstarter campaign prove unsuccessful. 
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machIne learnIng

Startup wants to be the ARM of neuromorphic cores
By Peter Clarke

a recently formed startup company BrainChip Inc. (Aliso 
Viejo, Calif.) wants to bring the advantages of hardware-
based neuromorphic processing – mainly low power 

consumption – to market by partnering with chip companies in 
such areas as mobile phones and the Internet of Things. 

The company has told EE Times Europe that it has devel-
oped its first core, the SNAP-64 processor, and plans to follow 
an “ARM-like” business model. In other words it will license 
its technology and circuit designs for use by semiconductor 
companies and will receive a royalty typically 
a percentage of the chip price on each chip 
sold that includes its intellectual property.

The company’s technology, based on 
spiking neural networks, has been in develop-
ment for many years although the company 
was founded in December 2013. It is largely 
the result of several years’ work by Peter 
Van Der Made, chief technology officer and 
interim CEO. Spiking neural networks are 
modelled much more closely on human brain 
activity that conventional weighted neural 
networks in that they transmit information by a series of pulses 
from neuron to neuron.

Unusually for a startup BrainChip is already a public com-
pany having been supported and funded through a reverse 
takeover by a former Australian minerals exploration company, 
Aziana Ltd. Earlier this year Aziana acquired BrainChip Inc 
and changed the name to Brain Chip Holdings Ltd. but brings 
with it cash resources and a listing on the Australian Securities 
Exchange (ASX).

BrainChip is not the first company to seek to implement 
neural networks in hardware. IBM has announced its TrueNorth 
chip, Qualcomm’s Zeroth processor core is included on its 
Snapdragon 820 system chip and Intel has included a neural 
network core for pattern classification inside its Quark SE chip 
courtesy of a licensing deal. NeuroMem Inc. (Petaluma, Calif.) 
offers the technology for license and in chip form.

However, BrainChip claims its model of brain activity is 
superior and its performance faster because of the fact that it 

uses a spiking model of the neural network information transfer. 
That said, Qualcomm claims its Zeroth processor core has also 
evolved from focusing on biologically realistic spiking neural 
networks to also include artificial neural networks for on-device 
deep learning. 

BrainChip also claims that it is the first company to hold a 
granted patent on digital spiking neural network technology (see 
Patent number US 8,250,011 Autonomous learning dynamic 
artificial neural computing device and brain inspired system)

Neil Rinaldi, former CEO of Aziana and 
now non-executive director of BrainChip 
Holdings Ltd, told EE Times Europe that 
BrainChip Inc. has been drawing up protec-
tion of its intellectual property. The company 
has five additional patents pending and a fur-
ther 76 patents in the process of being filed.

The SNAP-64 has been implemented in 
FPGA and the company is looking to imple-
ment the core in a leading-edge manufactur-
ing process at a foundry. 

“The expectation is that many licensees 
will want to implement the core as co-processor in a system 
chip. On-chip it can be configured to meet a wide variety of 
applications.” BrainChip is also prepared to engage with more 
advanced customers who wish to adapt the overall architecture 
for specific applications.

“We have engaged discussions with a number of companies 
in the mobile phone and IoT sectors,” said Rinaldi. Other ap-
plications include robotics and autonomous learning machines 
used in exploration and unmanned vehicles, speech recogni-
tion, extraction of speech and sound from a noisy background 
and visual image recognition. 

The SNAP-64 has been designed and run in software simula-
tion as well as implemented on an FPGA but technical ques-
tions remain as to the complexity it represents in terms of neu-
ron and synapse connections, the resolution of the stimulus and 
spiking signal resolution, and the interface provided between 
the SNAP-64 and conventional Von Neumann processors. 

The company is looking to appoint a permanent CEO.

Audi to field test automated parking, V2X near Boston
By Christoph Hammerschmidt

audi and the city of Somerville (Massachussetts, USA) have 
agreed to jointly develop strategies for urban driving. With 
technologies such swarm intelligence, vehicle-to-infra-

structure communications (V2X) and piloted driving, the partners 
plan to develop concepts for future mobility in cities. During the 
Smart City Expo World Congress in Barcelona (Spain), Somer-
ville city mayor Joseph A. Curtone and Audi CEO Rupert Stadler 
signed a Memorandum of Understanding that provides a close 
collaboration in developing a new mobility strategy for the US 
city. “The intelligent car can unfold its enormous potential only 
in a smart city. Key for useful swarm intelligence is the joint work 
on urban innovations as well as exchange and analysis of data”, 
Stadler said. Goals of the collaboration are techniques that re-

duce the space requirements of vehicles in urban spaces and im-
prove the traffic flow.  Within the scope of the project Audi plans 
to implement a connected infrastructure and piloted parking. 
According to Audi’s belief, self-parking vehicles can offer three 
benefits: Parking garages can be moved from the cities to less 
attractive areas of cities. At the same time, the space required to 
park for a car can be reduced by about two square metres (about 
21 square feet) since with automated parking schemes in place, 
the vehicles can be parked closer together and require narrower 
lanes in the garages. Since the cars move autonomously, no 
paths for pedestrians, staircases and elevators are required any 
longer, which reduces the size of the parking garages by about 
60 percent for the same number of cars, estimates Audi. 
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Ingestible sensor monitors vital signs  
from within the digestive tract
By Paul Buckley

MIT scientists have developed an ingestible electronic 
device that is capable of monitoring patients’ vital 
signs by measuring heart rate and breathing rate from 

within the gastrointestinal tract. The sensor could make it easier 
to assess trauma patients, monitor soldiers in battle, perform 
long-term evaluation of patients with chronic illnesses, or im-
prove training for professional and amateur athletes.

The new sensor calculates heart and breathing rates from the 
distinctive sound waves produced by the beating of the heart 
and the inhalation and exhalation of the lungs.

“Through characterization of the acoustic wave, recorded 
from different parts of the GI tract, we found that we could mea-
sure both heart rate and respiratory rate with good accuracy,” 
explained Giovanni Traverso, a research affiliate at MIT’s Koch 
Institute for Integrative Cancer Research, a 
gastroenterologist at Massachusetts General 
Hospital, and one of the lead authors of a 
paper describing the device in the Nov. 18 
issue of the journal PLOS One.

Inspired by existing ingestible devices that 
can measure body temperature, and others 
that take internal digestive-tract images, the 
researchers set out to design a sensor that 
would measure heart and respiratory rate, as 
well as temperature, from inside the diges-
tive tract. 

The simplest way to achieve this, the 
scientist decided, would be to listen to the 
body using a small microphone. 

The researchers essentially created “an 
extremely tiny stethoscope that you can 
swallow,” said Swiston. “Using the same 
sensor, we can collect both your heart 
sounds and your lung sounds. That’s one of 
the advantages of our approach — we can use one sensor to 
get two pieces of information.”

To translate the acoustic data into heart and breathing rates, 
the researchers had to devise signal processing systems that 
distinguish the sounds produced by the heart and lungs from 
each other, as well as from background noise produced by the 
digestive tract and other parts of the body.

The entire sensor is about the size of a multivitamin pill and 
consists of a tiny microphone packaged in a silicone capsule, 
along with electronics that process the sound and wirelessly 
send radio signals to an external receiver, with a range of about 
three meters. In tests along the GI tract of pigs, the researchers 
found that the device could accurately pick up heart rate and 
respiratory rate, even when conditions such as the amount of 
food being digested were varied.

“The authors introduce some interesting and radically differ-
ent approaches to wearable physiological status monitors, in 

which the devices are not worn on the skin or on clothing, but 
instead reside, in a transient fashion, inside the gastrointestinal 
tract. The resulting capabilities provide a powerful complement 
to those found in wearable technologies as traditionally con-
ceived,” said John Rogers, a professor of materials science and 
engineering at the University of Illinois who was not part of the 
research team.

The researchers expect that the device would remain in the 
digestive tract for only a day or two, so for longer-term monitor-
ing, patients would swallow new capsules as needed. For the 
military, this kind of ingestible device could be useful for moni-
toring soldiers for fatigue, dehydration, tachycardia, or shock, 
the researchers say. 

When combined with a temperature sensor, it could also 
detect hypothermia, hyperthermia, or fever from infections.

In the future, the researchers plan to design sensors that 
could diagnose heart conditions such as abnormal heart 
rhythms (arrhythmias), or breathing problems including em-
physema or asthma. Currently doctors require patients to wear 
a harness (holster) monitor for up to a week to detect such 
problems, but these often fail to produce a diagnosis because 
patients are uncomfortable wearing them 24 hours a day.

“If you could ingest a device that would listen for those 
pathological sounds, rather than wearing an electrical monitor, 
that would improve patient compliance,” said Swiston.

The researchers also hope to create sensors that would not 
only diagnose a problem but also deliver a drug to treat it. 

“We hope that one day we’re able to detect certain mole-
cules or a pathogen and then deliver an antibiotic, for example,” 
said Traverso. “This development provides the foundation for 
that kind of system down the line.”
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Flexible tattoo sensors help measure blood 
flow under the skin
By Paul Buckley

an international team led by researchers at the University 
of Illinois at Urbana-Champaign have unveiled an experi-
mental sensor that clings to skin like a temporary tattoo 

and is capable of offering 24-hour 
monitoring of  blood flow wherever a 
patient goes. 

A wearable sensor would pro-
vide the equivalent of a round-the-
clock video of a person’s blood flow 
throughout the day. Testing showed 
that a flexible ‘epidermal electronics’ 
blood flow monitor developed by an 
international team led by researchers 
at the University of Illinois at Urbana-
Champaign can measure the blood 
flow in the outermost 1 to 2 millime-
ters of skin - even for human bodies 
in motion. The development promises 
the potential to create a future wear-
able device that could continuously 
measure the blood flow of patients 
while they go about their daily lives.

“Say you have diabetic patients 
and want to be able to monitor changes in specific blood ves-
sels continuously for 24 hours a day,” explained Richard Chad 
Webb, a Ph.D. candidate in materials science and engineering 
at the University of Illinois. “There’s no way of doing that today.”

The University of Illinois team developed the wearable device 
in cooperation with the U.S. National Institutes of Health and 
a broader group of U.S. and Chinese researchers. Webb was 
the lead author of a paper detailing the group’s work; it was 
published in the 30 Oct 2015 online issue of the journal Science 
Advances. 

Most state-of-the-art devices for 
measuring blood flow use optical imag-
ing techniques that require patients to 
stay still during the process. Webb and 
his colleagues turned to flexible elec-
tronics technology to find a possible 
wearable solution. (One of the study’s 
co-authors is John Rogers, a materials 
scientist and engineer at the University 
of Illinois whose lab has pioneered many 
examples of biocompatible flexible 
electronics.)

The researchers developed a light-
weight, ultra-thin device that sits on top 
of the skin without distorting the blood 
flow it seeks to measure. The device 
clings tightly to the skin due to van der 
Waals forces which are the weak attrac-
tive forces between molecules. 

The attraction prevents any motion 
between the sensor and skin that could 
affect the accuracy of readings. 

As a backup, medical tape can ensure the device stays put.
“Fundamentally, what we were trying to do was remove the 

relative motion between the body and detector system,” said 
Webb. “That allows you to get to 
same clinical information [as state-
of-the-art optical imaging devices] 
without the restriction of immobilizing 
somebody.”

Webb and his colleagues built the 
device from ultra-thin layers of silicon, 
gold, chromium, and copper support-
ed by silicone. Most of the sensor’s 
bulk comes from a 40-micrometer-
thick layer of silicone. Each of the 
other layers has a thickness of just 
tens or hundreds of nanometers.

The wearable gadget detects dif-
ferences in heat patterns caused by 
the blood flow beneath the skin. A 
1.5-millimeter thermal actuator within 
the device heats up by 6 to 7 degrees 
Celsius to provide a thermal back-
ground for the measurements. 

That sounds like a significant temperature change for some-
thing sitting against human skin, but it’s below the threshold 
of skin sensitivity. The 3.5 milliwatts per square millimeter of 
thermal energy entering the skin is so minuscule that someone 
wearing the device wouldn’t notice the difference.

Two rings of sensors around the actuator detect the tem-
perature differences in the heat patterns with a precision within 
0.01 degrees Celsius. Last but not least, computer algorithms 
help interpret the heat pattern differences as blood flow rate.

Testing with the wearable device 
placed above the wrist veins of human 
volunteers showed how it could work in 
practice. 

Blood flow measurements were taken 
as the human subjects stood motion-
less for five minutes, as they stepped 
up and down on an aerobic stepper for 
three minutes, and, finally, as they lied 
down on their backs. Researchers also 
compared the wearable device’s results 
with the state-of-the-art optical imagers 
to ensure that the measurements were 
reasonably accurate.

There’s still a ways to go before this 
experimental device could lead to a 
commercial wearable. The researchers 
still need to figure out how to make a 
version complete with a self-contained 
power source and components that 
would let it wirelessly transmit data to a 
laptop or other device, explained Webb.

The device sticks on the skin like a temporary 
tattoo; the metal part at the end connects it to a 
computer cable.  Source: University of Illinois at 
Urbana-Champaign

A 3D rendering of the device monitoring flow in 
a blood vessel below the skin. The inset graph 
on the left is a map of the blood flow; the graph 
on the right shows changes in flow over time.
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German battery maker puts squeeze on 
Tesla’s solar storage plans 
By Paul Buckley

German battery maker Sonnenbatterie has launched a 
scheme to connect households with solar panels and 
other consumers to improve the distribution of surpluses 

of the renewable energy and help members to become more 
independent of conventional suppliers.

The ‘sonnenCommunity’ scheme, 
which aims to boost demand for the 
start-up company’s batteries which 
store solar power, allowing owners to 
use the clean energy even when weath-
er conditions are not favourable.  The 
scheme, which poses a new challehge 
to traditional power supply companies 
in Germany, also marks a pre-emptive 
strike targeting U.S. electric vehicle 
maker Tesla that is also looking to enter 
the German market and plans to start 
delivering wall-mounted batteries that 
can store solar power to Germany in 
early 2016.

The initiative comes at a time when 
battery technology is becoming more 
affordable for ordinary householders. 
By storing solar power and releasing 
it on demand, households can avoid 
having to buy more expensive power 
off the grid to supplement their produc-
tion. The batteries could also help solar 
power households cope with a phasing 
out of subsidies currently paid when 
surplus power is sold to public grids.

The sonnenCommunity combines 
three technologies: decentralized power 
generation, advanced battery storage 
technology and digital networking. A 
self-learning software platform is used 
to control the system and connects the 
individual members of the community.

 By monitoring the production and 
consumption data of the members in 
real time the platform balances supply 
and demand. Combining weather and 
member consumption data creates the 
basis for a precise prognosis for the ex-
pected production and demand within 
the sonnenCommunity. The cyclical 
energy input from renewable sources 
thus becomes calculable and can be 
flexibly integrated.

Sonnenbatterie claims to have sold 
8,500 lithium battery units which the 
company claims makes it the European 
market leader. Germany has around 
25,000 batteries in operation that can 
store solar power - still a small number 
given there are around 1.5 million solar 

production units, mostly located on roofs of family homes - but 
year-on-year sales are growing rapidly.

SonnenCommunity takes the storage idea a step further by 
allowing solar power to be shared among its members.
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Smartphone security – It’s all in the eyes
By Dr Stefan Margott 

biometric methods for unlocking mobile devices are 
the new trend: the technology offers a high degree of 
security and is extremely user-friendly. Currently, a great 

number of manufacturers are developing solutions for iris reco-
gnition. Compact designs with reliable recognition features suc-
ceed with light sources specially designed for their application.

A look on the smartphone or the tablet is enough to get the 
device touch screen ready for operation. Visitors of the Mobile 
World Congress in March 2015 were given an impression of this 
convenient type of access security, where Fujitsu presented an 
iris scanner for smartphones. The iris of the eyes is unique for 
each person and is therefore used for biometric identification. 

These systems gather typical bodily characteristics – in ad-
dition to the iris pattern, these are, for example, the fingerprint, 
the voice, the face or the vein pattern in the hand – and com-
pare them with the stored data of certain persons. 

This type of access control has been established for a long 
time in many security areas in the industry, but also at some 
entry checks. Its use in laptops, smartphones or tablets is rela-
tively new. Users become increasingly aware that their devices 
need better protection, as they contain critical personal data or 
professional information. Here, the unlocking with the aid of the 
inherent body characteristics offers a convenient and secure 
alternative to the management of complex passwords. Since 
mobile devices already offer facial or voice recognition and oc-
casionally also fingerprint scanners, iris scanners are now the 
focus of many manufacturers. 

The method is very reliable compared to fingerprint sensors - 
see table 1. For example, the iris pattern does not change with 
age and is also not subject to any external influences such as 
injuries. The risk that the wrong person gains access (false ac-
ceptance) is as low as about one to one million. The rate of the 
false rejections, that is, an authorised user is rejected, is also 
very low at below one percent. The iris recognition additionally 
is considered to be extremely forgery-proof, while fingerprint 
scanners could be outsmarted in the past with the help of fin-
gerprints that the users themselves leave on the touch screen. 

Iris scanners in a mobile device
Iris scanners consist of a special infrared  LED (IRED), which 
illuminates the eye in a targeted manner, and a camera sensor 
which records an image of the eyes. The software identifies the 
pattern of the iris in the camera images and compares it with 
the stored data of the authorised person. The sensor and the 
IRED are mounted behind the device cover and are optically 
separated by a light-impermeable web – see figure 2. A band-
pass filter above the camera now lets the relevant wavelength 
range relevant for the IRED pass through. Thereby, a good 
signal-to-noise ratio at the sensor is guaranteed even with pow-
erful ambient light, for example on a sunny day. 

High-contrast camera images are an important requirement 
for iris scanners, so that the iris pattern can be read out with the 
highest reliability. It has to be considered thereby that the image 

contrast also depends on the eye colour and on the wavelength 
of the used light source. For brown, the most predominant eye 
colour worldwide, very good results are only achieved with in-
frared light. Blue and green eyes are, however, best reproduced 
with visible light, however good results can also be achieved 
using infrared illumination. Iris scanners therefore typically 
operate with wavelengths between 700 and 900 nm. 810 nm 
is currently rated as a good compromise, in order to obtain 
high-contrast images for all eye colours. Additionally, the typical 
reflections of the cornea, which can have an interfering effect on 
the iris recording, are minimal in this spectral range. 

The amount of light falling onto the eye is particularly sig-
nificant for the achievable image contrast. This is a challenge 
with mobile devices, where there is little space and the current 
usage has to be as low as possible. While stationary units can 
use several IREDs, designs for smartphones or tablets have to 
make do with only one transmitter if possible. What is important 
here is high optical performance. Osram Opto Semiconductors 
has therefore developed a powerful IRED with a wavelength of 
810 nm (figure 3) especially for iris scanners. The SFH 4780S 
contains a highly efficient thin film chip, in which two emission 
centres are realised with the help of nanostack technology. 
Compared to conventional chips with only one light-generating 
layer, the transmitter will thus be brighter by approx. 70 %, The 
SFH 4780S thereby generates a typical optical performance 
of 680mW at 1A. The second aspect is the efficient use of the 
available light. This succeeds if the radiation angle of the IRED 
is narrow enough in order to direct all optical performance, if 
possible, to the eye area to be illuminated. 

Due to the restrictions applying in mobile devices regarding 
the component height, this can only be implemented with dif-
ficulty with conventional lenses. Osram uses the Oslux hous-
ing for the SFH 4780S, which was previously used with visible 
spectrum LEDs – for example for flashlight applications in a mo-
bile phone. With the help of an internal reflector and a specially 
adapted lens, a flat transmitter resulted, with a height of only 

Dr Stefan Margott is LED Marketing Manager at Osram Opto 
Semiconductors –  www.osram-os.com

Fig. 1: Access by eye contact: many manufacturers of mobile 
devices view iris scanners as a secure and reliable solution 
for biometric access control. 
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2.4 mm with a radiation angle of 20°. The SFH 4780S delivers 
a typical 2900 mW/sr radiant intensity at 1A and thereby offers 
the currently best ratio of component size to performance. 
Figure 4 shows the brightness ranges achievable with the SFH 
4780S at a distance of 40 cm. 

A region with about 8 cm width can be illuminated with irradi-
ances between 1.31 and 1.83 mW/cm2. 

The choice of the bandpass filter above the camera sen-
sor should also take place with a view to an efficient use of 
the available light. The filter has to let pass all light of the IRED 
if possible, but simultaneously has to ensure a good signal-
to-noise ratio. The optimum filter width orients itself towards 
the centre wavelength and to the spectral emission width (half 
width) of the IRED. In addition, the temperature dependence of 
the wavelength, the half width and the optical performance has 
to be considered in order to ensure that the sensor also oper-
ates reliably under extreme conditions. 

In addition to the ambient temperature, the operating current 
and the pulse duration also enter these considerations. Figure 
5 shows, as an example for the SFH 4780S a bandpass filter, 
which guarantees a sufficient illumination also for extreme con-
ditions. Its permeable region is chosen with 780 nm to 850 nm 
in such a manner, that, during operation at 1 A and a pulse of 10 
ms with ambient temperatures of -20°C and +65 °C, 75% of the 
optical performance is still transferred. 

The guidelines for eye safety have to be considered in any 
case when designing an iris scanner. The light performance 
which the eye receives over a certain period is significant for 
this. The system can be designed safe for eyes with a suitable 
combination of the pulse duration and the operating current. 
Indications for this can be found in the Osram application docu-
ments regarding eye safety and iris scanners.

Fig. 5: The optical bandpass filter of the iris scanner has 
to be chosen in such a manner that sufficient light reaches 
the sensor even under extreme operational conditions. For 
the SFH 4780S, 75% of the light performance still reach the 
sensor through a filter which is permeable from 780 to 850 nm 
with an ambient temperature of -20 °C or +65 °C. 

Fig. 4: An IRED with suitable radiation characteristics directs 
if possible all available light to the eyes. The distribution of 
the irradiance is shown here, which is achieved with the SFH 
4780S (20° beam angle) at a distance of 40 cm. 

Fig. 3: The Oslux SFH 4780S with a wavelength of 810 nm 
was developed especially for iris scanners. With its high 
radiant intensity of typically 2900 mW/sr at 1 A, it provides for 
reliable iris recognition in mobile devices for the first time. 

Fig. 2: Iris recognition in a smartphone: an infrared LED 
illuminates the eye and the characteristic iris pattern is read 
out from the camera image. A bandpass filter above the 
detector provides a good signal-to-noise ratio.
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Private ID as a service leverages 
smartphone-enabled biometrics
By Julien Happich

Kicked-off in July last year, the 
PIDaaS (Private Identity as a 
Service) project aims to leverage 

today’s smartphone sensors’ capabili-
ties (camera, microphone) to carry out 
secure user authentication through their 
biometrics while preserving their privacy.

Co-funded under the ICT Policy Sup-
port Programme of the European Union 
as part of the Competitiveness and Inno-
vation Framework Programme (CIP) and 
is scheduled to run until December 2016. 

It shares some similarities with the terminated TAS3 project 
(Trusted Architecture for Securely Shared Services) co-funded 
by the European Union some years ago, in the sense that iden-
tity management would be user-centric, enabling smartphone 
users to authenticate themselves to access different services 
online without giving out their ID credentials (i.e biometric data) 
and without having to enrol with every new service they use.

Indeed, while every new online service typically wants to 
collect unique user data upon registration (and we have all been 
accustomed to creating avatars through multiple emails), users 
may be reticent to let just any new service online exploit ir-
revocable biometric samples which are strongly linked with their 
identity. Creating avatars is a form of ID management, but how 
much guessing is there left in biometrics?

The PIDaaS project focuses precisely on the preservation 
of biometric data during the authentication process, adding 
biometric template protection schemes (BTPS) so users can 
create multiple pseudo-bio-identities from the same biometric 
trait, with the possibility of revoking, renewing and reissuing 
them. This prevents users from having to go through multiple 
enrolment processes, with the uneasy feeling that their biomet-
ric data is getting dispersed and growing out of control on the 
cloud. 

As well as a biometric template 
protection scheme, the PIDaaS platform 
also relies on voice and face recogni-
tion verification technology as used in 
the IdForMe authentication application, 
a backend, and a Life Management 
Platform (LMP).

The PIDaaS Mobile application allows 
users to manage their identity, personal 
data and biometric templates (digital 
reference of characteristics that have 

been extracted from a biometric sample) and to be authenti-
cated through speaker and face recognition. This user-centric 
ID management lets users authorize which action is performed 
in their name on any website and decide what information they 
allow to access to Website, Mobile apps, online purchasing, etc. 

A preliminary mockup PIDaaS App has been developed for 
the project partners to work with.

The PIDaaS Backend provides mobile application and 
service providers a gateway to access to the PIDaaS platform 
services, asking for login authentication services. 

And for what is probably the most critical enrolment part 
(which would probably only be performed by a governmental 
entity once for all), the PIDaaS Life Management Platform is 
responsible for storing the information about PIDaaS users, 
service providers and for monitoring the users’ activities within 
the PIDaaS platform. 

It store the biometric templates (verification data) and offers 
a mechanism for sharing personal data between the user and 
the services in a secure way while providing users control over 
those templates and their personal data. 

While biometric data would be the main factor of authentica-
tion, it would be paired with other metadata (relating to hard-
ware, software and network) to better ensure the certainty of 
each authentication request.

The PIDaaS project will soon be at a pilot stage, with several 
trials due to start mid-february next year to evaluate use cases 
in several environments such as e-Commerce, e-Health and 
E-citizenship.

The PIDaaS solution will be integrated on the platform of one 
of the biggest e-shops in Finland, the company F9 Distribution 
OY to be used by real customers.  

A preliminary mockup of a PiDaaS application interface.
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In Spain, the Catalan health 
system TICSalut will carry a 
pilot test to enable users in-
teract online with the health 
department, its agencies 
and providers (hospitals, 
health centres, etc.). The 
E-citizen pilot will be 
performed in Italy, in which 
PIDaaS will be integrated 
in the service of visualiza-
tion of the personal data 
within the human resources 
procedures. The employees 

belonging to an administration or company will be able to access to their personals 
records (such as payroll, holidays, time off work, etc.) and visualize them. 

Now who would host the LMP database, the most critical part of this whole identi-
fication service? Surely consumers would not be comfortable with their biometric data 
in the hands of a private company.

“Initially, the database of the LMP will be hosted by Catalonian technology centre 
Eurecat (http://eurecatmobileforum.com/en/); then it may be hosted in the cloud”, ex-
plained Pau Bellorbí, manager of the project at co-founding partner Ricoh IT Services.  

“Note that users will only store in the LMP few personal information such as name, 
address or e-mail, and management information. All the other sensitive information 
would be stored in the source servers. For instance, all your health information could 
be stored in servers of the Catalan Health System and the LMP would only store 
policies to allow third parties to access that information. We think that the storage of 
biometric templates, other kinds of credentials, authorization and management poli-
cies, etc. would not have to compromise the privacy of users”. 

How would you define the amount of information that a company could ask a user 
to transfer through the LMP? Isn’t there a risk for users with little concern or knowl-
edge about privacy to give by mistake full access to their data to all the companies 
connected to the LMP? 

“Obviously, data that each service provider shares with/through the LMP should be 
defined in advance and with an associated privacy agreement. For instance, health 
insurance companies do not need access to the users’ financial transactions. But, hu-
man errors are very difficult to foresee and control” concluded Bellorbí.

At this stage, the partners are not settled on whether the PIDaaS platform would 
become open-source or not. The PIDaaS is a project co-founded under the ICT Policy 
Support Programme by the following partners: CSI Piemonte, Bantec, Eurecat, Ricoh, 
University of Kent, E-bros, TicSalut and Hogskolen I Gjovik.

barco silex takes public-key cryptography to IoT  
with new Ip core
Barco Silex has launched a new IP core for public-key cryptography, capable of 
performing an ECDSA-P256 verify operation in less than 150 µs, even on an FPGA. 
Designed to be scalable and to support all major algorithms, the core can imple-

ment public-key cryptography in hardware, as part of 
a security coprocessor to the application’s ASIC or 
FPGA. The BA414EP IP was designed with the IoT 
market in mind, where secure, fast, and dependable 
connections are crucial. It can be scaled to offer the 
best mix of area/performance/power possible, includ-
ing solutions for systems that require a very low gate 

count or an extremely high performance. It includes a wide range of algorithms and 
solutions such as RSA, ECC with NIST/other curves (Brainpool, Apple Home Kit...) 
and other protocols. The IP will offload 100% of the cryptographic operations from 
a processor, freeing the application to do what it was designed for. The company 
has also added a unique software wrapper for easy install and configuration.
barco Silex
www.barco-silex.com
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Smartcards more secure with invisibly 
printed optical encryption keys
By Julien Happich

at this year’s Cartes & Secure Connexions exhibition, 
Swiss startup NISS Group won the SÉSAME award for 
its NANO-ID technology, featured in the best identifica-

tion application category.
At the company booth, International Key Account Manager 

for the NISS Group, Thomas Diamantidis demonstrated the 
virtually undetectable encoding technology for EETimes  
Europe. Taking two seemingly identical smart cards, he shone 
an IR laser across a small area of the cards, just a few millime-
tre square, to unveil a photo-luminescent dot pattern only on 
the genuine card.

Until then invisible, the bright dot pattern was printed out 
of a proprietary ink formulation featuring 25nm sized nanopar-
ticles, whose IR-induced visible luminescence (in the green 
region) reveals the dot pattern to the appropriate card reader. 

The patented technology (including encoding algorithms dur-
ing dot printing and the management of non-repeatable codes 
in a printer’s database) is implemented as several product 
offerings that turn these stealth optical patterns into unique 
identification keys (up to 1024 combinations for the hexagonally-
shaped Nano-ID code Diamantidis showcased.) 

Equipped with an optical detection unit pointing at the hid-
den area of interest and running vision processing algorithms, 
the smart card reader can then decode the dot pattern and use 
the matching encryption key to decipher data encrypted on the 
secure chip (this reading step may be additionally secured with 
a PIN entry from the reader’s operator).

These measures mean that even a cloned card (without the 
hard to detect dot pattern), would remain unreadable. 

“We usually place the pattern centrally, but it could be 
printed just anywhere as it doesn’t affect the look and feel of 
the card”, commented Diamantidis, “and the coding pattern 
could take any other shape or 
size depending on the specific 
requirements of our customers”, 
he added, as the reader could also 
be customized for any given imple-
mentation. 

The invisible code could be 
used not only as an encryption key 
on smart cards, but also more sim-
ply as an anti-counterfeit marker, 
ensuring the strong authentication 
of documents or even objects, for 
the sake of traceability or genuine 
certification. Indeed, Diamantidis 
showed me a number of tagged 
samples, including paper, plastic, 
leather, metal or even glass (only 
on a very polished hard surface, 
and looking closely at the right 
place, you could guess the printed 
dots’ texture).

As well as commercializing the read-
ers, the NISS Group will either issue 
blank smart cards already tagged with 
a code (managing both the printing and 
the codes), or deliver dedicated printers 
and special ink cartridges with the ap-
propriate embedded coding algorithms 
for their customers to do the printing 
and manage the encryption keys. But 
the company won’t give away its ink 
formulation nor its nanoparticle produc-
tion process.

“These are trade secrets that add to the security level of our 
codes” explained Diamantidis. 

But couldn’t the company just buy commercially available 
photo-luminescent inks or nanoparticles to implement their 
proprietary optical encoding and decoding scheme? 

“Well, from the beginning, we wanted to control the actual 
spectral response of each batch of nanoparticles we produce, 
with the idea to formally identify the authenticity of the codes 
through their unique spectral response”, explained Diamantidis.

“Exploiting this added security feature means integrating a 
spectrometer into our readers, and we do just that for a few 
customers”. But because today’s spectrometers are still quite 
bulky and expensive, this added layer of security (assuming 
you had someone able to forge access tokens with meaningful 
luminescent codes), only makes sense in highly secure access 
applications. Diamantidis didn’t want to give names but hinted 
that some defence or spy agencies could be interested in incor-
porating such readers into heavily armoured walls.

A few years ahead on the company’s roadmap, a consumer 
mobile application could also leverage this invisible coding 

scheme, together with an optical 
mobile add-on (with an integrated 
IR laser) for consumers to authen-
ticate luxury goods. 

Because spectrum analysers 
are far from being mainstream 
in smartphones, the decoding 
wouldn’t take the nanoparticles’ 
unique spectral response into ac-
count, but eventually, this upgrade 
option will be there, hence the 
need for the company to always 
be in control of its own nanopar-
ticles production process. 

“We wouldn’t want to depend 
on anyone to source our nanopar-
ticles. What’s more, by producing 
them ourselves, we can better 
control their physical properties 
to achieve the right viscosity in 
our ink formulations”, concluded 
Diamantidis. 

Shining an IR laser reveals 
a unique dot pattern.



www.electronics-eetimes.com    Electronic Engineering Times Europe  December 2015   33

connecTIvITy & IoT

8 views of Intel’s IoT efforts
By Rick Merritt

In its efforts to carve out a slice of the Internet of Things, Intel 
announced its first processor in years that is not compati-
ble with its x86 architecture. Separately, a small company in 

Sweden shared its story of working on another Intel IoT chip.
The two inputs were among 

several glimpses into the PC giant’s 
efforts at its second annual event 
focused on the Internet of Things. 

Intel offered Yanzi, a five-year-
old building automation company 
outside Stockholm, a chance to work 
with it on the development of Atlas 
Peak, the code name for the Quark 
SE SoC announced November 3. 
The company has 20 deployments 
in Sweden and was using Intel’s first 
Quark processor (the X1000) in its 
access points and Intel Xeon chips in 
its gateways.

Yanzi jumped at the chance, liking 
Intel’s idea of embedding into the 
chip a pattern-matching block for 
analytics processing at the edge. 
Along the way Yanzi engineers 
spent a month this summer porting 
a 6LoWPAN stack to Intel’s chip, 
and Intel engineers helped design 
a prototype board for Yanzi’s next 
motion-sensor node.

“A pattern-matching engine can 
identify more accurately analog 
events such as whether motion is 
from left-to-right or right-to-left or if 
someone is standing or sitting – it’s 
practical,” said Lars Ramfelt, chief 
technology officer for Yanzi.

The company uses a range of pro-
prietary and ARM-based microcon-
trollers from Silicon Labs, STMicro-
electronics and others in its existing 
sensor nodes. “We haven’t found 
anyone else with integrated pattern 
matching,” Ramfelt said, noting not 
all devices need the capability.

The Quark SE is the chip used on 
Intel’s previously announced Curie 
module. Currently, it is only avail-
able as a module because the chip 
is too small to cost-effectively mount 
to a board. Intel will re-package the 
chip into a 144-pin BGA for volume 
production next year.

For its part, Yanzi will use the SE 
chip in some of its sensor nodes 
next year when it plans to release 
products for the first time in the U.S. 
Ramfelt would like to see future 
Quark chips build in support for the 

802.15.4 and low-power Wi-Fi networks Yanzi uses.
Intel does plan to have integrated connectivity in next-gen 

Quark chips, but Dipti Vichini, a Texas Instruments product 
manager who became head of Intel’s Quark group six months 

ago declined to say which networks 
they will support.

Yanzi also plans to add support 
for the Thread transport protocol to 
its products because “in the future 
there will be a lot of Thread devices 
we can interoperate with,” Ramfelt 
said.

The Yanzi CTO is less concerned 
with the current fragmented array of 
application level protocols for IoT.

“The IPv6 networking layer is 
important for us, but on top of 
that there are multiple application 
stacks -- for example IP cameras all 
have their own app stack,” he said. 
“Application-layer standardization 
is great, but it’s the last step, and 
it’s not that critical at this stage, so 
going from a few hundred of them to 
a handful over the next few years is 
a big win for us,” he added.

One protocol Yanzi has already 
rejected is AllJoyn from the All-
Seen Alliance. “It’s a peer-to-peer 
approach, and our products are all 
going through our cloud service,” 
he said.

At the event Intel rolled out two 
microcontroller-class chips for IoT. 
The D2000 is essentially a slimmed 
down version of the SE, stripping 
out the pattern-matching block and 
a DSP-based sensor hub. Both 
chips use a 32-bit Pentium-class 
core running at 32 MHz.

The D2000 supports just 40 
Kbytes flash and 8KB RAM com-
pared to 384KB flash and 80KB 
RAM on the SE. The D1000 also 
removes USB 1.1 support in the SE 
and provides fewer GPIO and I2C 
interfaces.

The D1000 is more interesting, 
although long term may prove less 
significant for Intel. It is the compa-
ny’s first non-x86 chip since former 
CEO Paul Otellini sold off Intel’s 
StrongARM core and set a course 
focused solely on the Intel archi-
tecture. An Intel datasheet simply 
describes the D1000 core as a “33 
MHz 32-bit Harvard architecture 

Lars Ramfelt, CTO of Yanzi, shows a motion sensor it 
developed as part of work with Intel on its new Atlas 
Peak version of Quark.

The Quark SE is currently only available as a module, 
shown here on the Yanzi motion-sensor board, but will 
be in a BGA package next year.

Krzanich talked about IoT customers in agriculture, 
health and retail.
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tailored for MCUs.”
Intel’s Vichini described it as a 

proprietary, internally designed core 
developed with feedback from unnamed 
customers and aimed at the low end of 
the microcontroller line. 

It is “a point product,” she said 
because unlike other members of the 
Quark family, the company does not 
plan any follow on for it.

All three chips – the SE, D2000 and 
D1000 – are merely spins of the original 
synthesized Pentium-class core Intel 
announced as Quark in 2013, said Linley 
Gwennap, principal of The Linley Group 
(Mountain View, Calif.). The market 
watcher reported at that time Quark 
was one-fifth the size and one-tenth the 
power of Intel’s Atom core as origi-
nally demonstrated in a 32nm device. 
Presumably, even the D1000 is the same 
basic design stripped so bare it hits a 
lower cost point but no longer runs a full 
x86 ISA.

In that light, the event had no hard-
ware news, “but it showed that Intel is 
offering a broad range of IoT solutions 
from the client to the cloud,” Gwennap 
said pointing mainly to software Intel’s 
Wind River division announced.

Rocket, a real-time OS for microcon-
trollers, was one of the more interesting 
new software announcements. It can 
fit into 4-8 Kbytes of memory and still 
support latency as low as Wind River’s 
flagship VxWorks although it lacks its 
extensive features. Wind River also an-
nounced a microcontroller-class Linux 
variant called Pulsar, available free as 
part of the Yocto project.

Separately Intel offered a new big-
data analytics package as free open 
source code. Intel engineers created the 
Trusted Analytics Platform (TAP) in just 
two weeks, re-packaging exiting open 
source components, yet it has attracted 
engagement from as many as 68 com-
panies including Accenture, Amazon and 
Cloudera, said Diane Bryant, general 
manager of Intel’s data center group.

Bryant was frank about the challeng-
es companies face in big data analytics, 
something TAP is aimed to ease. It’s 
hard to find data scientists, and inte-
grate them into existing IT departments, 
she said. In addition 70% of the invest-
ment in analytics comes in the drudgery 
of setting and managing data standards 
and filters before models can be created 
and refined to deliver useful predictions, 
she added.

Representatives of Honeywell were 
on hand to talk about their work us-
ing TAP and Quark devices to track movements of firefighters 

and communicate with them during an 
emergency. So far, the program is a 
prototype that could take two years to 
turn into a product if Honeywell gets a 
thumbs up from its customers.

Such examples showed Intel “still 
doesn’t have any big design wins [in 
IoT], but they are working with many 
players and hoping that volume will 
eventually add up,” said analyst Gwen-
nap. “Even if they don’t win the client, 
they still win the cloud, where they can 
deliver IoT services,” he added.

Intel CEO Brian Krzanich kicked off 
the event followed by short talks from 
executives who manage Intel’s soft-
ware, IoT, data center, R&D and security 
groups in a sign of the strategic weight 
Intel gives the emerging sector.

Krzanich called IoT “a third wave 
of computing…The real future will be 
drivien by machine data going to the 
cloud that will be much larger than hu-
man traffic there today,” he said.

Doug Davis, head of Intel’s IoT 
group, put a few numbers and a new 
acronym on the road map for IoT-
friendly versions of cellular. The LTE-M 
and Narrowband-IoT versions of cellular 
expected in LTE Release 13 will support 
data rates of 160 Kbits/second up to a 
megabit. A so-called EC-GSM spec in 
Release 12 will support up to a Mbit/s 
and sounds similar to the timeframe 
and target for LTE Category 0 which 
was recently cancelled.

A Honeywell product manager in full 
firefighter gear showed the prototype 
Quark device worn as a smartwatch. 
A few new prototype wearables were 
on display at the event along with ones 
Intel announced previously. Honeywell 
is using Quark-based location and com-
munications devices in form factors of 
smartwatches and smartphones as part 
of its market test for first responders. 
Separately, a startup showed a proto-
type GPS tracker for children now being 
redesigned to use Quark.

The MICA (My Intelligent Communi-
cations Accessory) co-developed with 
Opening Ceremony is a bracelet with a 
small display hidden on its back side. 
The device links to cellular and Blue-
tooth networks and has its own SIM 
card to deliver notifications and short 
canned responses. It costs $450 with a 
data plan.

The Fossil smartwatch is the result 
of another of several co-development 
deals Intel has forged with fashion com-
panies. Intel also acquired smartwatch 

designer basis and sports glass maker Recon.

Doug Davis’ showed an interesting slide on the 
cellular IoT road map.

Honeywell’s smartwatch prototype using Quark-
based location and communications.

MICA provides notifications for women who 
don’t want to carry a smartphone.

Fossil is one of a handful of Intel’s fashion 
partners in wearables.
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Why Japan hasn’t led IoT
By Junko Yoshida

During his keynote speech at the Embedded/IoT Technol-
ogy conference here Wednesday, Ken Sakamura, creator 
of TRON, Japan’s home-grown open real-time operating 

system, blasted Japanese embedded systems designers for 
their inability to lead the Internet of Things on the world stage.

Sakamura, professor at the University of Tokyo, has always 
been an out-of-the-box thinker, provocative speaker and pas-
sionate proponent for next-generation computing architecture. 
He has spent most of his professional life developing TRON and 
promoting such concepts as pervasive or ubiquitous computing 
in Japan.

Sakamura claims that he envisioned the concept of an “Intel-
ligent Object Network” — similar to IoT — as one of the TRON’s 
objectives as far as back in 1987.

Sakamura spoke with no holds barred about his disap-
pointment with the Japanese embedded community.  “Japan 
simply let Germany initiate ‘Industry 4.0’ policy, while allowing 
the United States to lead the Industrial Internet Consortium,” 
Sakamura said.  

Japan’s embedded designers, despite years of experience 
in embedded RTOS and familiarity with ubiquitous comput-
ing, haven’t made an attempt to take the initiative in global IoT 
development.

Instead, said Sakamura, they sat back, letting others do the 
hard work and define the ‘IoT’ spec in hopes of “getting their 
hands on the ‘winning’ global standard soonest to run with it.”  
He criticized Japanese engineers for skipping the critical pro-
cess of developing standards and being too narrowly focused 
on rolling out commercial products.

ew16_190x136_EE_Times_Europe_SYN.indd   1 22.10.15   13:07

Junko Yoshida is Chief International Correspondent  
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Referring to a recent conversation with German engineers, 
he said, “I am told that Germany is flooded with inquiries from 
Japan on Industry 4.0.” Japanese engineers are apparently 
looking for a technical standard called Industry 4.0, not realizing 
that Industry 4.0 is Germany’s policy. It’s not a technical spec, 
Sakamura explained.

Japan: Good at closed IoT, but not open IoT
Sakamura, during his speech, talked of revolutionary changes in 
the engineering world today, as the market moves from closed 
IoT to open IoT. 

“The key here is the Internet,” he stressed. As long as you 
keep the rules — TCP/IP protocols — in-
tact, anyone can connect anything with 
the network, he noted. “No permission 
needed. That’s the beauty of open IoT.” 

Openness has become pervasive in 
every aspect of engineering practice. It 
starts from open architecture, continues 
with open-source hardware and open 
OS, open API and goes all the way up to 
open data, Sakamura explained.

Once IoT becomes “open” in Industry 
4.0, for example, he explained, deliveries 
of every part and component neces-
sary for assembly will be coordinated 
throughout distribution channels and 
communicated to factory floors with 
unprecedented transparency.

“You might ask how this is different 
from Toyota’s Kanban (Just-in-time) 
system,” Sakamura said. “This is exactly 
Toyota’s Kanban. The only difference is that Toyota only allows 
Toyota affiliates to be the part of the Kanban system.”

The same applies to KOMTRAX, Komatsu’s remote monitor-
ing system. “What Komatsu has already done isn’t so different 
from what GE is trying to pull off with the Industrial Internet 
Consortium,” observed Sakamura. The degree of openness is 
what separates KOMTRAX from 
Industrial Internet Consortium. 
KOMTRAX while working with 
Komatsu’s own machines isn’t 
designed to work with other 
machines and equipment in the 
world.

In contrast, GE is collaborating 
with other leading players such 
as AT&T, Cisco, IBM and Intel 
to develop technical standards 
— available to anyone in the 
world — for the Industrial Internet 
Consortium. Japanese corpora-
tions, often nurtured in a closed 
environment with a closed mentality, are typically terrible at 
“openness,” Sakamura pointed out. They could excel in closed 
IoT, but not so much in open IoT.

What’s even worse, though, the Japanese have little ex-
perience with developing a “mechanism for governance,” he 
warned.

“Many Japanese engineers falsely understand that ‘being 
open’ means ‘being able to do whatever they want,” said Saka-
mura. “They must understand that open IoT is only possible 
when we develop rules and put the governance mechanism in 
place.”

Japanese engineers see “making policy” for open IoT isn’t 
their job, but someone else’s. “Not so,” Sakamura stressed. 
Engineers who say IoT is “technically possible” but aren’t 
participating in developing use cases and rules necessary for 
implementing open IoT aren’t actually plowing any new ground, 
he cautioned. “Now is the time for change” in Japan’s engineer-
ing culture.

aggregate model
If Japanese embedded engineers see “open IoT” as their 

wake-up call, they’ve actually seen nothing yet, according to 
Sakamura.

He envisions the future which he calls 
the “aggregate model.”

Under an aggregate model, edge 
nodes become truly bare bones — just 
a simple sensor, for example. Necessary 
computing and data processing will be 
carried out in the cloud, not on the edge 
device.  “Edge devices will no longer be 
bloated with higher processing power, 
powerful graphic engine to generate 
fancier UIs and an increasing amount 
of memory,” Sakamura said. “They will 
become much more light-weight, thus 
consuming much less power.”

Sakamura believes it’s time to rethink 
how embedded systems are designed in 
the IoT era. 

Consider, for example, such familiar 
products as digital still cameras, he said. 
Image sensors, displays, graphics engine 

and any other sensing devices necessary for a natural user 
interface - currently loaded into a camera - can be broken into 
separate pieces. Better UI, digital effects and more powerful 
image processing will be all generated and combined inside the 
cloud, not on the edge, he explained. “As the cost of communi-
cation gets closer to zero, this will become all feasible.”

If Sakamura is right, the ag-
gregate model will demand a 
huge rethinking of embedded 
systems designs, especially for 
Japan’s embedded designers 
whose traditional engineering 
chops lie in the art of cram-
ming everything into a miniature 
space.

Sakamura is one of the rare 
Japanese engineers whose work 
and reputation have traveled 
beyond Japan. Last May, he 
became an ITU150 Award recipi-
ent. In celebration of its 150th 

anniversary, ITU established these awards, designed to honor 
eminent thinkers who have contributed to ITU’s work.

Sakamura was among a group of ITU150 Award recipients 
that includes Martin Cooper (the ‘father’ of portable cellular 
telephony), Robert E. Kahn (who has played a pioneering role 
in the development of the Internet with digital object architec-
ture), Mark I. Krivocheev (who played a key role at European 
Broadcast Union in the development of a world digital television 
standard and for HDTV standards), and Thomas Wiegand (who 
co-chaired the development of the ITU-T H.264/MPEG-AVC 
video coding standard.)

TRON Intelligent Object Network

The Kanban system maintains inventory levels
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IoT groups merge efforts
By Rick Merritt

The Open Interconnect Consortium will acquire assets of 
and combine its technologies with those of the Universal 
Plug and Play Forum, a fifteen-year old group focused on 

automating links between PCs and peripherals typically over 
Wi-Fi. By adopting the UPnP’s widely used service discovery 
software and likely many of its members, OIC will bolster its 
position as an applications-layer software stack for the Internet 
of Things.

All sides agree the IoT is encumbered with too many com-
peting and overlapping platforms, networks, protocols and 
frameworks as the result of a land grab for what is seen as 
the next big thing. With the deal, OIC gets an edge over its 
closest rival, the AllSeen 
Alliance. However it’s not 
clear whether it gets the 
heft it will need to stand 
out against the two giants 
in this space – Google’s 
Thread/Weave and Apple’s 
HomeKit.

Proponents of AllSeen’s 
AllJoyn technology have 
been promoting the idea of 
a merger with OIC. Such a 
move is unlikely now that 
OIC is adopting UPnP’s 
service-discovery approach 
which is already widely 
adopted and function-
ally similar to the AllJoyn 
technology.

Currently, AllSeen 
has a lead in the market 
with more than 185 members and shipping products using its 
specifications. OIC, which has about 100 members, expects 
first products using its recently ratified spec to appear at CES in 
January. Both OIC and AllSeen are hosted by the Linux Founda-
tion.

The UPnP deal promises to double OIC’s list of 100 mem-
bers. UPnP has more than 1,000 members, but about 840 of 
them are at a basic level that pays no dues, something OIC 
does not support. UPnP members will be able to choose wheth-
er or not they will join OIC.

The asset transfer will be concluded by the end of the year.  
“We expect new OIC membership announcements through 
the first quarter as people review the OIC membership agree-
ments,” said Richmond.

Perhaps even more importantly, UPnP gives OIC a base 
of software already used in “billions of devices” ranging from 
smartphones to TVs, said Richmond. AllJoyn is supported in 
Windows 10 but so is UPnP, which was originally formed by 
Microsoft and Intel to automate the process of connecting PCs 
and peripherals. “Almost every device with AllJoyn also has 
UPnP,” said Lofgren.

The merged group plans “first and foremost” to develop a 

plug in for OIC’s IoTivity software stack so OIC devices can talk 
to UPnP devices, said Scott Lofgren, president of the UPnP 
Forum. OIC also aims to use UPnP’s source code and test tools 
as part of its planned certification program.

Longer term, OIC aims to adopt UPnP’s capabilities for con-
trolling Wi-Fi routers. “There are some scenarios for home au-
tomation where time-based scripts need to be in a device that 
doesn’t turn off or go into a power save mode,” said Michael 
Richmond executive director of OIC.

UPnP’s software is based on the Simple Object Access Pro-
tocol and the Simple Service Discovery Protocol, but the group 
“has been adopting Restful technologies such as Json over the 

last year becoming more 
similar to OIC -- and both 
use XMPP,” said Lofgren.

OIC and UPnP also 
both support UDP for 
connecting resource-
constrained devices. 
By contrast, Alljoyn is 
based on DBus a form 
of remote procedure 
call (RPC). Richmond 
suggested implementing 
DBus would require more 
resources at end nodes 
and not scale as efficient-
ly as Restful APIs.

A former software 
executive at Qualcomm 
who spearheaded the 
AllJoyn effort said earlier 
this year that OIC and 

AllSeen need to merge to offer an open alternative to Google’s 
Thread/Weave and Apple’s HomeKit. “Without OIC and AllSeen 
merging nothing will be big enough to stand up to these two,” 
said Rob Chandhok, now chief operating officer of IoT startup 
Helium.

The senior director of IoT at the Linux Foundation who heads 
the AllSeen Alliance expressed similar sentiments in an inter-
view several weeks ago.

“At a high level [AllSeen and OIC] are solving the same 
problem…[so] we would love there to be a single organization 
moving forward,” said Philip DesAutels. Without such consoli-
dation “you end up with a fragmented market and frustrated 
users,” he said.

The OIC/UPnP deal was a good fit in part because Intel was 
a prime mover helping form both groups. AllSeen was originally 
a project of archrival Qualcomm.

The World Wide Web Consortium is working on its own rec-
ommendations for application-layer software for IoT. Richmond 
suggested OIC is in a good position to be adopted for the effort. 
“They are good at using specs by reference and [implementa-
tions based on] Javascript,” he said.

As part of the deal, OIC will form a new UPnP Work Group to 
maintain the UPnP specifications, and certification tools within 
the overall OIC organization. OIC will offer legacy UPnP certifi-
cation for a fee to companies who choose not to join OIC.

Rick Merritt is Silicon Valley Bureau Chief at EE Times
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caT6a rJ45 connector in Ip20 with locking
A new model in the Y-Con line of industrial RJ45 connectors 
from Yamaichi Electronics provides a special IP20 locking for 
the CAT6A version of the series.This CAT6A version, called 
Y-ConProfix comes with a stainless steel locking mechanism 
that can 
eas-
ily be as-
sembled 
without 
the use 
of tools. 
Both clips 
in the 
IP20 Lock 
plug engage effortlessly with no force when plugged into the 
mounted holding frame of the jack, which is screwed onto 
the housing of the application.The interlock in the holding 
frame prevents mechanical strain on the plug connection, 
protecting it from damage and unintentional release. 
Reliable strain relief is therefore guaranteed, and any possi-
ble economic damage is prevented. The locking mechanism 
is suitable for use under strong vibration and in applications 
with tough requirements for mechanical safety and reliable 
holding forces.The housing frame is available in a single, 
double, quadruple and, upon request, octuple version and 
can be combined either with the new IP20 Lock for the Profix 
plug (CAT5 and CAT6A) or with the existing plastic IP20 Lock. 
Yamaichi Electronics
www.yamaichi.eu

flexible dual-band circuit antennas are 
0.15mm thick
Antenova Ltd has announced the three first flexible FPC 
antennas from its new family of “flexiiANT” products for ap-
plications in industrial and consumer electronics. Two of the 

antennas, named Dro-
mus and Amoris are high 
performance dual band 
Wi-Fi antennas operat-
ing on the 2.4-2.5GHz 
and 4.9-5.9GHz wireless 
bands, including Wi-Fi 
802.11a/b/g/j/n/ac. They 
are suitable for access 

points, portable electronics, PC cards, games consoles, set-
top boxes, network devices, and wearable technology. They 
are made to different dimensions, so that electronics manu-
facturers can select the best fit and performance for their 
wireless device. The third antenna, named Montana operates 
in the ISM bands of 863-870MHz and 902-928MHz. This 
antenna is for use in industry, remote sensors, smart meter-
ing, medical devices, monitoring equipment, lighting, security 
and automotive applications. The flexible FPC antennas 
are each just 0.15mm thick, and are supplied with a peel-
back self-adhesive area to fix them inside a small electronic 
device, in various configurations. They are supplied complete 
with a cable and a connector to attach them to the underside 
covering or housing of a manufacturer’s electronic product. 
Each antenna weighs less than 0.5g. The three new antennas 
can be popped into the IPEX MHF (UFL) mating connector 
on a host PCB or wireless module, and are effectively “plug 
and play”.
antenova
www.antenova-m2m.com

radiall and fcI partners on ocTIs
Radiall and FCI announce their joint partnership to develop 
and promote the OCTIS (Outdoor Connector Transceiver Inside 
System). Specifically designed to address the challenges as-
sociated with the deployment of 4G+, LTE+ and future 5G in the 

Telecom market, OCTIS 
provides a robust I/O 
interconnect solution that 
can operate in challeng-
ing outdoor and harsh 
environments. The Radiall 
and FCI partnership lever-
ages the expertise of both 
companies. Radiall’s long 
term legacy of develop-

ing robust outdoor I/O interconnect solutions combined with 
FCI’s expertise in the design of High Speed signal and Power 
IO interconnect products provide customers a broad portfolio 
of outdoor performing IO solutions. OCTIS can accommodate 
multi-standard and varying interconnect configurations such 
as SFP or SFP+ transceiver integration (with dual LC cabling), 
RJ45 (to transmit cat5e or cat6 Ethernet signal), high data rate 
signal, POE+, direct power supply (AC/DC) or a hybrid of power 
and signal.
Radiall
www.radiall.com

sub-1 ghz rf chip spans 20 km on a coin cell
Texas Instruments’ latest offerings in its SimpleLink ultra-low 
power platform are the SimpleLink Sub-1 GHz CC1310 wireless 
microcontrollers, offering up to 20 years of battery life for buil-
ding and factory automation while supporting city-wide cove-
rage over 20km.The chips 
feature an ultra-low power 
radio, integrated ARM  
Cortex-M3 MCU, sen-
sor controller, low-power 
modes and 0.6 µA sleep 
current, as well as a top 
ULPBench score of 158.
The Flash-based, 4x4mm 
QFN package eases 
compact integration. TI 
provides software options 
to ease development, with point-to-point communication exam-
ples featuring EasyLink and a wM-Bus protocol stack leveraging 
TI RTOS, as well as a Contiki 6LoWPAN mesh networking stack.
Developers will also have access to development tools, refer-
ence designs, online training and E2E community support to 
help ease their design process. The MCUs come with scalable 
memory options to fit developer’s code size with 32kB, 64kB, 
or 128kB Flash. The SimpleLink Sub-1 GHz CC1310 wireless 
MCUs, for operation in 315 MHz, 433 MHz, 470 MHz, 500 MHz, 
868 MHz, 915 MHz and 920 MHz ISM bands, will be available in 
4x4, 5x5 and 7x7mm QFN packages.
Texas Instruments
www.ti.com/simplelink
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secure web access over profIneT
Renesas Electronics Europe and Sevenstax joined their forces 
to commercialize a secure connectivity solution for industrial 
automation applications, that supports secure web access 
using standard internet protocols over a PROFINET commu-

nication. The 
secure con-
nectivity solu-
tion is based 
on: Renesas’ 
PROFINET IO 
Device Chip 
TPS-1 sup-

porting PROFINET IRT (isochronous real time); and the RX630 
Group of microcontrollers (MCUs) as a host device. The 
provided software framework for the RX630 Group contains a 

software library to interface the PROFINET hardware and an 
IoT stack to implement common internet protocols such as 
a webserver and an AJAX/JSON API for the web application. 
The web application for the solution is based on Sevenstaz’s 
Webdesktop framework and can be stored in the MCUs’ inter-
nal flash or in external flash memory. A comprehensive demo 
firmware is available showing the interaction between the web 
application and Renesas’ PROFINET IRT – TPS-1 solution kit, 
combining an evaluation board with software. The webserver 
is protected with secure user authentication including an 
extensive user & group management. Further protocols and 
services, e.g. TLS, IPv6, secure Firmware-Update and even 
additional fieldbus protocols are available as RX630 Group 
compatible software packages.
Renesas Electronics Europe
www.renesas.eu

Transparent connector integrates led to help 
troubleshooting

TE Connectivity’s Detector 
connector is an extension of 
the reliable and time-tested 
DEUTSCH DT connector 
series. The 2 way plug fea-
tures a transparent housing 
and a wedge-lock with an 
integrated 12 or 24 volt LED 
option. The environmentally 
sealed Detector plug provides 
a visual confirmation of power 

to help with troubleshooting, especially in areas with difficult 
connector visibility and accessibility. The connector accepts 
all size 16 DEUTSCH contacts, solid or stamped & formed. It 
comes with colour coded wedge-locks for operating voltages, 
12VDC (yellow) and 24VDC (red) and joint retention fingers allow 
both contacts to be removed at the same time. Protected to 
IP67, IP6K9K when used with back-shells, the connectors are 
compatible with pulse width modulated control, they are rated 
for operation in a temperature range of -55 to +125°C, with a 
contact current rating of 13A. Flammability rating is UL94-V0 for 
the housing material and UL94-HB for the seal material.
TE Connectivity
www.te.com

fTdI chip releases x-chip breakout boards for 
usb 2.0 bridging
FTDI Chip has introduced an array of new breakout boards, 
simplifying the bridging of USB 2.0 (full speed) signals to 
serial or parallel interfaces based on its X-Chip series USB 
2.0 chips. The UMFT200XD is a USB-to-I2C module with 4 
control bus lines, which is based on the FT200XD device. 

The UMFT201XB 
incorporates an 
FT201XQ IC and 
is also designed 
for USB-to-I2C 
conversion. This is 
complemented by 
the UMFT220XB, 
featuring a 
FT220XQ, which 
enables conver-
sion of USB to 
a user-chosen, 

parallel bit interface (FTDI Chip’s own proprietary FT1248 I/O) 
where the data bus may be set to a bit width of 1, 2, 4 or 8 
depending on design constraints. The UMFT230XB modules 
relies on a FT230XQ USB-to-UART IC. It has 4 control bus 
lines and can be utilised for UART bridging with a UART rate 
of 3Mbit/s available. These modules are powered via USB, 
with no additional power source required. They do not have a 
built-in USB connector as the mechanical dimensions of the 

PCB allow direct insertion into the USB Host connector. In ad-
dition to the standard -01 products, the new X-Chip breakout 
boards will also be offered in 2 other versions. The -NC variant 
is supplied without the connector on the I/O side, while the 
-WE variant comes with 15cm ‘flying leads’ attached. Each of 
these X-Chip breakout boards is suitable for use with a broad 
range of different operating systems. These include Windows 
CE.NET/Vista/7/8/XP/XP Embedded, as well as Android, Linux 
3.0 (and above) and MAC OS-X. 
fTDI Chip
www.ftdichip.com
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Differential diplexer resolves issues  
for driving direct sampling ADCs
By Derek Redmayne

Direct sampling pipeline analog-to-digital converters 
(ADCs) produce a large collection of mixing products, 
much like passive mixers. In high speed ADCs, these are 

sum and difference products that extend out to GHz frequen-
cies, and are the result of transients, glitches, that result from 
the abrupt connection of the sample capacitors when the ADC 
resumes tracking.  

In addition, disturbances conducted into the input network 
immediately prior to sampling must not be returned during the 
sampling process. The higher the speed and the greater the re-
solving power of these ADCs, the more apparent are the effects 
of poor control of these commutation products, henceforth 
referred to as “these products.”

Simple sum and difference products would fold back onto 
the frequencies at which these appear in baseband, and with 
the exception of some gain error, would disappear. However, 
there are unavoidable, nonlinear products that accompany 
these simple mixing products, that unless dissipated or ab-
sorbed, will result in distortion. There is a time element involved, 
so distance and settling have a role to play.

RF engineers faced with the task of controlling similar prod-
ucts in the case of a passive mixer will recognize the need for 
an absorptive network on both the RF path and the IF path, if 
not the LO path. They may not immediately recognize that they 
are dealing with these same issues in an ADC. 

Once aware of this similarity, an experienced RF engineer is 
better prepared to deal with the issues, but the degree to which 
they now must be absorbed can still be a surprise. The notion 
of settling is often understood by analog engineers and by sig-
nal integrity engineers. But it may not be common knowledge 
that a network exhibiting complete absorption over the broad 
range of frequencies necessarily means it will exhibit good set-
tling.

The LTC2107, a 210Msps 16-bit ADC, with 80dB SNR, is a 
case in point where the VSWR of the analog input path must be 
very good out to GHz frequencies - the frequency range where 
these mixing products eventually roll off significantly.  This point 
is often not recognized as extending beyond 5GHz in modern 
high speed ADCs. 

These products, images of the input signal mirrored around 
every harmonic of the clock, do not even start to roll off until 
after 2GHz. The high SNR of the LTC2107 is a double-edged 
sword in that the larger sample capacitors increase the power 
in these mixing products, and enhance the ability to resolve the 
effects of reflections returned from impedance discontinuities.  

Absorptive filters have proven to produce good results with 
these ADCs, but are daunting in terms of both complexity of 
layout and cost.  The component count of an absorptive band-
pass filter is at least 2x to 3x that of a reflective bandpass of the 
same order. Even greater complexity may result from measures 
needed to control the effects of self-resonant frequency (SRF) in 

final inductors. 
Lower frequency applications can be addressed by using 

a high speed feedback amplifier such as Linear Technology’s 
LTC6409 differential amplifier/ADC driver, source terminated, 
but with a lumped element differential diplexer to assume the 
task of absorption at high frequency. As such, this is an absorp-
tive source for the ADC. Simple series source termination fails 
to produce good return loss (S22) above a certain frequency as 
the amplifier output impedance rises. 

At GHz frequencies, the return loss of fully absorptive LC 
filters, bandpass, or low-pass filters can be a challenge due to 
limitations imposed by the self-resonant frequencies of induc-
tors, the inductance of capacitors, the effects of short transmis-
sion line segments between elements, and the more obvious 
parasitic pad capacitance under the elements.

A Low Temperature Co-fired Ceramic (LTCC) differential 
diplexer, developed for Linear Technology by Soshin Electric 
Japan, solves many of these dilemmas by presenting a simple 
compact way of answering the shortcomings of various input 
networks.

Linear’s LTC6430 high linearity differential RF/IF amplifier/
ADC driver is a case in point. It is a wideband differential gain 
block, matched to 50 ohms (100 ohms differential).  However, 
above some 500MHz, its return loss is not good enough for the 
needs of the LTC2107. At 1GHz, the output return loss is about 
10dB, whereas the ADC needs better than 20dB return loss 
to produce full spurious free dynamic range (SFDR).  A 10dB 
return loss at 1GHz and above can produce more than 20dB 
loss of SFDR.

The HMD6117J-T from Soshin handles the mixing products 
above 400MHz-500MHz, and presents to the ADC an absorp-
tive character extending to 3GHz and beyond.  In the process, 
it diverts the higher frequency mixing products into a pair of 
termination resistors placed on the high-band ports. In doing 
so, it also reduces the high frequency disturbances seen by the 
amplifier. 

Used in conjunction with the LTC6430, as shown in Figure 1, 
this combination produces a compact inexpensive driver solu-
tion, suitable for frequencies extending from some 20MHz to 
400MHz.   Anti-aliasing should be done prior to the amplifier for 
frequency domain applications.

In conjunction with the LTC6409, as shown in Figure 2, 
this produces a complete solution for DC to 100MHz applica-
tions.  For time domain applications in which spectral power 
distribution is essentially flat, with no risk of strong interferers 
above some 100MHz, this topology may be used to 200MHz, 
or beyond if spectral power distribution rolls off with frequency. 
The diplexer can be used in a similar manner with the LTC6417, 
a unity gain differential buffer, and possibly with other feedback 
amplifiers.

For applications requiring as much SNR as possible, the 
HMD6117J-T can also be used after an absorptive bandpass 
filter to improve return loss at high frequency, simplifying the 

Derek Redmayne is Staff Scientist for the Mixed Signal 
Products at Linear Technology Corp. – www.linear.com 
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filter, making the layout less critical, simplifying the choice of inductors, and reducing 
the number of high quality RF termination resistors required. 

The diplexer may also be used after a transmission line balun to improve the high 
frequency behavior of the input network, as well as to reduce the noise bandwidth 
of an RF gain block. The LTC2107 and a number of other direct sampling ADCs do 
not perform well if driven by a transmission line transformer in close proximity.  If the 
transmission line transformer is placed more than 6 inches distant from the LTC2107, 
performance may be acceptable, but the additional space required is rarely accept-
able. 

The adverse effects of many transmission line transformers are in part due to 
asymmetry in the construction of the Guanella balun, unequal line lengths, time skew 
between the lines in the twisted pair running through the binocular core, and unde-
sired coupling between successive passes through the core, producing return reflec-
tions, as well as asymmetry in the returned products. Common mode transients trans-
lated to differential form by asymmetrical returns will degrade SFDR. The diplexer will 
hide this asymmetry from the ADC, allowing use of a single-ended absorptive filter or 
a single-ended drive amplifier prior to a balun, and allowing these to be closer to the 
ADC.  

The diplexer may provide a greater degree of freedom to use flux-coupled trans-
formers that have poor impedance balance above 400MHz. Transformers with 
extended low frequency response often have too much inter-winding capacitance to 
perform well with high speed ADCs.  

Other thin film baluns that do not behave well at high sample rates may be aided 
by the diplexer. Note that the diplexer does not act as a balun. Drive signals must be 
amplitude and phase balanced in the passband, as well as being at least nominally 
absorptive in the region below 500MHz. The use of this diplexer may be advisable 
if the drive signals for the ADC originate on the other side of a printed circuit board 

Fig. 1: Double-terminated driver for 20MHz to 400MHz.

Fig. 2: Source-terminated DC coupled driver for use to 100MHz. 
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(PCB), where it may prevent the complexity of the transmission 
path through the vias from coming into play, or compensating 
for generally poor impedance control of PCB traces. Producing 
a 50 ohm transmission line through a via requires a large relief 
around the via, as well as a significant collection of vias defining 
the barrel for conducting ground current. 

The internal layers must not have annular rings at each cop-
per layer, and at the surface, should have a minimal ring. In any 
case, the abrupt change of direction at the surface produces a 
pair of impedance discontinuities, which in a thick board are not 
close enough to each other to cancel. 

All of these traces between the driver and ADC should be 
“controlled impedance” 50 ohm lines. The 50 ohm terminators 
may be some distance away if those traces are well controlled 
50 ohm lines. Poor impedance control requires that they be 
close to the diplexer.

The pair of 50 ohm resistors on the high-pass ports required 
should be 1% edge trimmed high frequency resistors, or ter-
minators, not, for example, 0.1% precision trimmed resistors, 
as these can be poor at high frequency. The diplexer measures 
3.2mm by 2.5mm.

Conclusion 
Achieving full performance in high speed direct sampling ADCs 
requires attention to signal integrity in all the ports involved in 
the devices, and this means essentially every pin. 

The analog input is simply the most demanding, followed 
closely by the clock. The differential LTCC diplexer developed 
jointly by Soshin Electric and Linear Technology largely resolves 
issues with reflections in the analog input paths, be these from 
impedance discontinuities, poorly controlled trace impedance, 
layer changes, connectors, less than optimal return loss (S22) at 
high frequency from amplifiers and transformers, and low SRF 
of inductors. 

Use of this device may mitigate RFI issues and provide other 
benefits beyond the scope of this article.

Fig. 3: Example artwork for HMD6117J-T and LTC2107, 
distance not necessarily as shown.

dual-zone radar sensor detects both moving  
and stationary objects
The R-GAGE Q240 Frequency Modulated Continuous Wave 
(FMCW) radar sensor from Banner Engineering features a 
very narrow 11 by 13 degree beam pattern suitable for moni-
toring a specific area without detecting adjacent objects.

With two independent adjustable 
sensing zones, the sensor provides 
far and near proximity warning signs 
with the capability to detect objects, 
both moving and stationary, over 40 
meters away. The R-GAGE Q240 pro-
vides easy setup and configuration 
of range, sensitivity and output with 
simple DIP switches, avoiding the 
training and complicated PC inter-
face required for many other prod-
ucts.The sensor also features rugged 
IP67 housing to withstand harsh en-

vironments and ensure reliable performance in temperatures 
ranging from -40 to 149 degrees Fahrenheit. The sensor has 
no moving parts and a rugged design that resists high-shock 
and vibration conditions. For optimal outdoor performance, 
the optional snap-on all-weather shield protects against ex-
treme weather conditions and helps shed liquid off the face 
of the sensor. 
banner Engineering
www.bannerengineering.com

maxim reference design applies 24-bit signal 
chain to industrial sensors
Industrial automation engineers can achieve highly ac-
curate measurements for their system designs with the 
MAXREFDES67# analogue front end (AFE) universal input 

Micro PLC reference 
design from Maxim 
Integrated Products.As 
high-resolution sys-
tems move to higher bit 
counts, they become 
more sensitive to noise, 
making such systems 
difficult to build and 
maintain accuracy. 

MAXREFDES67#, Maxim says, is a 24-bit AFE reference 
design that overcomes this challenge. Capable of accepting 
four different signals, the universal analogue input requires no 
jumpers and is 100% software configurable.To meet Industry 
4.0 requirements, Maxim partnered with Wurth Electronics 
Midcom to customise a power isolation transformer that is 
energy efficient and compact enough to fit in Maxim’s credit-
card sized Micro PLC form factor.The design yields high 
accuracy: effective resolution up to 22.3 bits with tempera-
ture error as low as ±0.1% across a range of -40 to +150C. 
The design supports beyond-the-rails operation and reduces 
board space, component count, and cost. Its universal input 
accepts four different signals; voltage, current, resistance 
temperature detector (RTD), and thermocouple (TC).
Maxim Integrated
www.maximintegrated.com
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xJTag launches live signal view through boundary scan
In Version 3.4 of its development system, XJTAG introduces major improvements 
in the visibility into complex systems during all phases of electronic product devel-
opment and manufacture.As part of its in-circuit debugging and visualisation tool, 

XJAnalyser, XJTAG has de-
veloped Waveform Viewer, 
which offers engineers a 
live, correlated view show-
ing the digital signal levels 
and transitions of acquired 
JTAG Chain data. As well as 
displaying live data, Wave-
form Viewer also supports 
triggering, allowing circuit 
behaviour to be captured 

under specified conditions, such as when particular events occur. 
This can greatly improve an engineering team’s ability to capture key informa-

tion and track down intermittent faults.Through the flexibility of JTAG it is possible to 
observe and capture run-time functionality, even under BGA devices where pins are 
not accessible to a standard logic analyser. Waveform Viewer also supports the same 
pin driving and toggling functionality offered in Chain View within XJAnalyser, allowing 
engineers to drive signals from JTAG and observe the rest of the board, ensuring it 
responds as expected.

XJTAG v3.4 also improves support for JTAG devices that feature multiple JTAG 
cores, such as advanced Microprocessors, specialist SoCs and ASICs. Using multiple 
JTAG chains allows more complex tests to be executed and by improving its multi-
core support.XJTAG’s production test environment, XJRunner has also been improved 
with greatly enhanced logging capabilities. The new enhanced format means log 
files can now contain the full details of errors, complete with links to the Layout and 
Schematic Viewers, which can be viewed long after the tests were carried out.Other 
improvements in XJTAG v3.4 include enhancements within XJDeveloper that increase 
usability and speed project setup. These include improvements to the suggestions 
automatically made for Power and Ground nets, and to the formatting of project er-
rors and warnings, which now include helpful links to direct the user’s attention to the 
right place in the project. 
XJTaG
www.xjtag.com

hybrid sensor spots cable fires before they start burning
Scientists of KIT and Karlsruhe University of Applied Sciences have developed 
hybrid sensors that can detect smoldering cable fires at an early stage by analyz-
ing the plastic vapors released by overheated insulating cables. The novel sensors 

combine measurement processes with data evalu-
ation and the research is reported in the Sensors & 
Transducers Journal.
A smoldering cable can be detected with a little 
luck before it starts burning: the plastic coating 
changes color, there is a smell of burning. Hybrid 
sensors might detect the risk of cable fires earlier, 
even before they are perceived by eyes and nose. 
They detect the gases released from the plastic 

coating due to heating and reliably identify and analyze the gas mixture and its 
concentration.
In addition, they can also detect interfering gases, such as propene or carbon 
monoxide, and, hence, exclude false alarms. To this end, the hybrid sensors do not 
only possess a gas-detecting sensor chip, but also the computation capacity and 
algorithms needed for evaluating measured data. The sensitive and reliable hybrid 
sensors might increase safety in cable ducts. In addition, their capability of finding 
gas mixtures and determining individual gas concentrations might be useful for 
detecting toxic mold gases during food control, explosive gases in fertilizer silos, or 
leaks of natural gas pipelines.
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dc/dc step-down converter  
delivers 1v to 5v to space applications
The 3DPM0289 DC/DC step-down converter from 3D PLUS is 
based on a Buck topology and provides a unique solution for 
robust low power distribution systems. The 3D PLUS space 

qualified technology enables a 
12.5x11x10mm footprint, mak-
ing it suitable to supply ASICs, 
FPGA, microprocessors, 
memories or any other device 
powered from 1V to 5V in high 
reliability applications. The PoL 
Power Module operates over 
a wide input voltage range 
from 4.5V to 14V, providing up 

to 2A of output current with an efficiency higher than 90%. It 
offers the possibility to run in parallel configuration in order to 
increase the output current up to 4A as a single output provid-
ing very good dynamic performances. Only an external resistor 
is needed for output regulation and the module is fully protected 
against output overload, input under-voltage and internal over-
temperature and radiation hardened by design. 
3D PLUS
www.3d-plus.com

on semi offers 16.2-megapixel ccd
ON Semiconductor has developed a 16.2-megapixel charge-
coupled device (CCD) full-frame image sensor intended for 
astronomical and scientific applications. The KAF-16200 makes 
use of 6.0-micron pixels with a transparent gate electrode 
and is intended for 
use in an APS-H 
(34.6 mm diagonal) 
optical format. There 
are 4500 by 3600 
photoactive pixels 
designed for color or 
monochrome image 
sensing applications. 
Each pixel contains 
anti−blooming 
protection by means 
of a lateral overflow drain thereby preventing image corruption 
during high light level conditions. Microlenses are added for 
improved sensitivity on both color and monochrome sensors. 
The device provides a doubling of resolution compared with 
On’s current device addressing this segment. The KAF-16200 is 
available in a RoHS-compliant 32-pin CERDIP package, and is 
available in both monochrome and color configurations. 
ON Semiconductor 
www.onsemi.com

multiprotocol I/o modules support flexible 
industrial production 
Belden has launched the LioN-Power Active I/O modules, 
a multiprotocol solution that meets both EtherNet/IP and 
PROFINET specifications for the Industrial Internet of Things 
(IIoT) and detects 
both input and 
output data directly 
in the machine. The 
IO-Link Master, with 
class A and B ports, 
provides options for 
eight IO-link inter-
faces and 16 direct 
inputs (DI) or eight 
direct outputs (DO) 
for increased flex-
ibility and function-
ality. L-coded M12 
power ports with 
compact design and 
optimized arrangement simplify plant installation and give 
engineers more options for connecting additional Lumberg 
Automation LioN-Power products. The new LioN-Power 
Active I/O modules meet application-specific regulations, in-
cluding Underwriters Laboratories (UL) 61010-1 certification 
for safe implementation of electrical test and measurement 
equipment, and IP66 and IP67 ratings for protection against 
dust and immersion in water. The modules can be used with 
other Belden products, including the M12 power cordsets, 
7/8”cordsets and the M8/M12 cordset portfolio, along with 
the mounting adaptor.
belden
www.belden.com

32-bit renesas mcus expand high-sensitivity 
touch key options
Renesas Electronics is adding to its touch-based application 
options for home appliance, building, and industrial automa-
tion, with the RX130 group of MCUs; these 32-bit MCUs 

offer a more convenient 
development environment 
for cost-sensitive applica-
tions The RX130 Group of 
32-bit MCUs allows embed-
ded developers to incor-
porate both user interface 
(i.e., touch key) and system 

control capabilities in a single MCU. Developers working with 
capacitive touch-based applications can use Renesas’ sec-
ond-generation capacitive touch technology, with self- and 
mutual-capacitance capability, in an ultra-low power, low-
cost 32-bit MCU fabric. The new RX130 Group combines 
sensitivity and noise tolerance, making it possible to develop 
touch keys employing a variety of cover materials, including 
thick acrylic, glass, wood, fabric, or stone, for use in a broad 
array of new applications. These include control panels for 
electric appliances used in locations where they are likely to 
get wet, home equipment employing recessed switches for a 
more attractive design, and industrial machinery that must be 
operated with gloves on for safety reasons. With the addition 
of the RX130 Group, Renesas’ lineup of touch key MCUs 
comprises 256 product versions in total, with flash memory 
capacities ranging from 64 kB to 512 kB and number of pins 
ranging from 48- to 100-pins. Pin compatibility and software 
compatibility are maintained between the RX231 and RX130, 
making it possible to reuse existing software resources and 
providing coverage for devices from mid- to low-end to high 
end.
Renesas
www.renesas.eu
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pcb-mount 1- and 3-phase common mode 
chokes up to 50a
Schurter has expanded its wide range of current compen-
sated chokes with high current types for PCB mounting. The 
DKIH series are available for single and three phase appli-
cations with rated 
currents from 10 to 
50 amperes. Due to 
their open design, 
the chokes are light 
weight and com-
pact, designed to 
suppress EMI noise 
caused by power 
applications on the 
PCB. The DKIH-1 
series is suitable 
for single phase AC 
or DC applications, 
they can be placed 
on the PCB with through-hole technology (THT). They are 
designed and approved according IEC 60938, UL 1283 and 
CSA 22.2 no. 8. The voltage rating is 300 VAC (IEC, UL) and 
250 VAC (CSA). The DKIH-3 series is suitable for three phase 
AC applications and are also designed according IEC 60938, 
rated for 600 VAC. With rated inductances of 0.15 to 0.80mH 
and 0.08 to 1.10mH respectively, both series have a wide 
temperature range of -40 to +100°C. They are available with 
a standard pin out or customer specific pin out. Variations in 
the winding are also available on request.
Schurter
www.schurter.com

seven-segment led display is 2.1mm thin
VCC is launching a lightweight and surface mountable, ultra-
thin seven-segment LED display. The DSM Series single-digit 
display use patented technology to achieve a 2.10mm thick-
ness, enabling cost savings and expanded design oppor-

tunities. The 
DSM Series 
supports top 
mount and 
reverse mount 
applications, 
offering ad-
ditional design 
flexibility. The 
low-current, 
low-power 
design delivers 
a bright light 

output with optimal visual appearance. The rugged, highly 
reliable DSM Series single-digit LED display is rated to a 
Moisture Sensitive Level (MSL) of 2a, and offers a life expec-
tancy of more than 100,000 hours. Four different digit heights 
are available including 0.20, 0.30, 0.56 or 0.70 inch, and 
super bright red or pure green colors. Packaged in tape and 
reel for automated SMT manufacturing to reduce production 
time and cost, the DSM Series also easily mounts to PCBs or 
sockets to simplify assembly. 
VCC
www.vcclite.com

single connector packs power  
and signal contacts
Amphenol Industrial Products Group now offers a product 
that incorporates both power and signal contacts in a single 
connector. The Amphe-RXS uses Amphenol’s Radsok termi-

nals as power 
contacts and 
standard or high 
vibration (AHVB) 
signal terminals 
to produce an all-
inclusive connector. 
Its unique design, 
makes this robust, 
mixed connector 
perfect for devices 
and systems where 

space is at a premium, such as 3-phase electric motors, hybrid 
or electric vehicles, motorcycles, scooters, as well as material 
handling systems. These power terminals can range in size from 
2.4 to 5.7mm (up to 120A continuous), while its signal termi-
nals are available from size 22 to size 16. The new all-in-one 
connection system can accommodate a variety of easy locking 
solutions ranging from plastic lock tabs to small screws. The 
cost-effective Amphe-RXS offers a variety of custom options to 
meet the needs of any user including; sealing methods, crimp/
solder or PCB mountings, as well as shielding or blind mating. 
The connectors can also be overmolded with leads for a value 
added solution.
amphenol Industrial Products Group
www.amphenol-industrial.com

Industrial cmos cameras support  
from 2.4mp at 40fps to 5.1mp at 23fps
Sony Europe’s Image Sensing Solutions Division has released 
a new series of GS CMOS series cameras comprising four 
models. The XCG-CG240/C and XCG-CG510/C are IEEE1588 
compliant, feature 
multi-pixel averag-
ing technology for 
optimum perfor-
mance in a range of 
environments and 
are available as black 
and white or colour 
cameras. These GigE 
cameras are targeted 
at the European ma-
chine vision market, 
and are particularly 
well suited to manu-
facturing sectors but 
also for intelligent 
transport systems, 
logistics and postal sorting, or high-end security and biomet-
rics. The XCG-CG240/C and XCG-CG510/C output 2.4Mpixel 
frames at 40fps (8-bit) and 5.1Mp at 23fps (8-bit), respectively, 
while ensuring low noise and an extended dynamic range.
Sony Corporation
www.sony.net
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deterministic motor control 
with fpgas
This month, Microsemi is giving away two 
SmartFusion2 dual-axis motor control starter kits, worth 
$599 each, for EETimes Europe’s readers to win.The kit will 
let you try out Microsemi’s deterministic motor control solu-
tion, compliant with industry coding standards for develop-
ing safe and reliable software for embedded applications. 
The solution 
has algorithms 
like Sensor-
less - FOC, FOC 
with HALL, FOC 
with Encoder 
and FOC with 
Resolver for 
PMSM/BLDC 
motors. The position control algorithm of stepper mo-
tor supports up to 1024 micro-steps. The SmartFusion2 
deterministic motor control GUI allows for the dynamic 
tuning of parameters such as reference speed, Kp/Ki gains 
of PI controllers and viewing internal signals for debugging.
The kit also supports various communication interfaces 
including Ethernet, CAN, RS485, USB, and others. Motor 
performance is tested for speeds exceeding 30,000 RPM for 
sensorless field oriented control (FOC), with a low latency of 
1.2μs when implementing FOC with sensors and 2μs when 
designing sensorless FOC at 100MHz, enabling switching 
frequencies up to 500kHz. 

Check the reader offer online at
 

www.electronics-eetimes.com

ReaderOf fersegger demonstrates its embedded software 
with empower hardware
Segger has released the emPower evaluation board, dedicated 
to convey a comprehensive and out-of-the-box experience of 
the company’s complete embedded software offerings and thus 

accelerating the start of any embed-
ded project.emPower is an affordable 
platform for customers to enhance 
software evaluation, prototyping and 
proof of conceptSegger’s embOS real-
time operating system is at the heart 
of the evaluation. Furthermore, evalua-

tion versions of the file system emFile, graphics library emWin, 
emUSB Host & Device, and TCP/IP stack embOS/IP (including 
web server demo) enable full use of the available emPower 
peripherals.emPower also features a J-Link OB, an on-board 
version of Segger’s debug probe J-Link, which includes drag 
& drop programming and COM-Port support. There are three 
expansion interfaces to easily connect additional modules. 
Each connector provides I2C, SPI, UART, GPIO/timer, analog 
input and power. A display adapter connector enables the con-
nection of small TFT displays.The emPower board is based on 
a Freescale Kinetis K66 MCU with 256KB SRAM and 2MB flash 
memory. This MCU is built on the ARM Cortex-M4F core and is 
optimized for applications requiring large memory densities and 
low-power processing efficiency. Non-volatile storage capability 
of the board is provided by means of a 1Gbit SLC NAND Flash 
with a built-in ECC controller.
Segger
www.segger.com/empower.html

mosT networks get link into genivi
The next Linux Mainline Kernel will contain a driver for the 
MOST infotainment data network technology. Thus, the MOST 
world can be integrated into the Linux-based infotainment oper-
ating system Genivi.According to MOST Technical Coordinator 
Wolfgang Bott, the Mainline Kernel 
will be equipped with a Linux starting 
with version 4.3. This piece of soft-
ware enables access to all MOST data 
types. Likewise it supports the USB, 
MediaLB and I2C interfaces. The driver 
also supports standard Linux inter-
faces such as ALSA for audio and V4L2 for video data as well 
as IP data communications over the standard Linux Networking 
Stack.Market researcher IHS projects that by 2020, Linux will 
lead the estimated 130 million unit in-vehicle-infotainment (IVI) 
market with a 41.3 percent share, taking 53.7 million units. Linux 
adoption is growing because it provides automotive designers 
with an open-source platform that allows them to maximize 
the reuse of existing work, while making their own incremental 
improvements. Additionally, Automotive Grade Linux (AGL) 
was built on top of a well-tested and stable Linux stack that is 
already being used in embedded and mobile devices.
MOST 
www.mostcooperation.com

general-purpose power-quality monitor  
for on-site testing and troubleshooting
The Yokogawa CW500 power quality monitor, a general-pur-
pose unit for field and on-site testing and troubleshooting, is 
the latest addition to the company’s range of power mea-

suring instruments.Featuring 
a range of clamp-on current 
probes, built-in data logging 
and measurements conform-
ing to the IEC 6100-4-30 
Class S standard, the CW500 
is a multi-function instrument 

designed to aid the inspection and maintenance of power 
quality in factories, commercial or public facilities. In particu-
lar, it will detect, measure and record events such as voltage 
swells, sags, dips or interruptions, inrush currents, harmon-
ics distortion and flicker which can have an adverse effect 
on equipment operation or energy efficiency.The 4-channel 
instrument can measure multiple power lines in configura-
tions from single-phase/2-wire up to 3-phase/4-wire, and will 
simultaneously measure AC voltage input on three channels, 
current input on four channels and DC voltage input on two 
channels. Parameters measured include the instantaneous, 
average and maximum/minimum values of voltage, current, 
DC input voltage, power, power factor and phase angle, 
along with phase advanced capacitance calculation.All mea-
surements are displayed on the built-in colour screen in list, 
waveform, or trend formats with direct keypad control.
Yokogawa Test & Measurement
http://tmi.yokogawa.com
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samsung finfeT exynos 8 has custom cores 
Samsung Electronics Co. Ltd. has announced the launch 
of the Exynos 8 octa-core 8890, the company’s second 
application processor built on its 14nm FinFET manufactur-
ing process. The company announced its first 14nm FinFET 

processor, the 
Exynos 7 octa-core 
7420 back in Febru-
ary 2015 although 
the device had 
been shown at the 
previous year’s ARM 
Tech conference. 
This is the proces-
sor that appeared 
in the Samsung 

Galaxy 6 smartphone.Samsung did not indicate what mobile 
phone the Exynos 8 is destined to power.The Exynos 8890 is 
similar to its predecessor in that it is a 64bit ARMv8 architec-
ture device but has altered the processing line up with four 
custom processor cores and four Cortex-A53s in a “big-little” 
processing arrangement. Samsung claims this provides a 
30 percent improvement in performance and 10 percent 
in power efficiency compared to the Exynos 7 Octa, which 
included four Cortex-57s alongside the four Cortex-A53s. 
Indeed Samsung is claiming the Exynos 8 offers the highest 
performance and power efficiency across its class of applica-
tion processor. The processor has also been upgraded in the 
communications modem department with the inclusion of an 
LTE Rel.12 Cat.12/13 modem. The Exynos 8 Octa is Sam-
sung’s first one-chip solution for premium smartphones. The 
LTE Rel.12 Cat.12/13 modem enables a maximum download 
speed of up to 600Mbps (Cat.12) and upload speed of up 
to 150Mbps (Cat.13) with carrier aggregation. For graphics 
processing the Exynos 8 includes ARM’s Mali-T880 GPU. 
Samsung said it plans to begin mass production of the  
Exynos 8 Octa in late 2015.  
Samsung Electronics Co. Ltd.
www.samsung.com/exynos

open-source brain-computer interfaces 
capture dIy makers’ imagination
Last year, Joel Murphy and Conor Russomanno have suc-
cessfully completed a kickstarter campaign for their Open-
BCI (open-source Brain-computer interface), a low-cost, pro-

grammable, open-source EEG platform who anyone could 
build to access to their brainwaves. The two founders justify 
their move to the open source movement as a necessity in 
order to lower the barrier to entry and accelerate research 
and discoveries in brain sciences, akin to crowd-sourcing 
ideas and results through an open forum of shared knowl-
edge. This year, they are back with a more complete offering, 
the OpenBCI Ganglion, an improved biosensing board able 
to take inputs for EMG, ECG or EEG measurements, and 
a complete 3D-printable headset concept, the Ultracortex 
Mark III, capable of hosting over 60 electrodes for better EEG 
signal discrimination and analysis. 

Although all the parts will be available for sale at the Open-
BCI’s online shop, DIY makers can also access all the links 
to hardware printable CAD files from the company’s Github 
repository. The non-printable electronic parts can be sourced 
from the online shop. By bringing brain-computer interfaces 
to the open-source community, Murphy and Russomanno 
hope that neurosciences and biosensing will reach far 
beyond academia, delivering neurofeedback tools at ap-
proximately a tenth the cost of research-grade devices while 
enabling new home-grown projects spanning all fields of ap-
plication. Backers are proving them right, sharing their proj-
ects on the dedicated OpenBCI forum and already rewarding 
them with success on kickstarter.
OpenbCI
www.openbci.com

Introductory kit rfId systems
Designed specifically to help new users understand the ease 
and flexibility of configuring RFID solutions, the introductory 
kit announced by Harting contains everything they need to 
get started. Potential users can configure their own applica-

tions, as well as familiarising 
themselves with the function-
ality and terminology used. 
Hardware supplied with the 
kit includes the company’s 
Ha-VIS RF-R200 RFID Reader 
with PoE (Power over Ether-
net) connectivity, the RF-R200 
desktop power supply, Ha-VIS 
FT89 small RFID transponders 

(50 pieces), a Ha-VIS LOCFIELD antenna (0.3 m active length, 
0.6 m total length), and a 1m Ethernet patch cable. These 
are supported by the relevant data sheets, the RF-R200 user 
manual, and the Ha-VIS configurator tool.
Harting
www.harting.co.uk
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bluetooth adapter speeds data exchange 
with mobile terminal devices 
The Bluetooth adapter from Phoenix Contact enables data 
exchange between interface products and mobile termi-
nal devices. Wireless connections enable more convenient 

control and regulation 
processes in industrial 
applications. The adapter 
is available as an acces-
sory for Mini Analog Pro, 
Mini Analog, PLC logic, and 
Interface System Gateways 
products. Depending on the 
device type, it is either con-

nected via the μUSB or S-PORT interface. If a PC or laptop is 
used for configuration, the accompanying PC adapter should 
also be used to ensure error-free communication. It is con-
nected to a free USB connection on the PC. A corresponding 
driver is included in the software solutions of the devices to 
be programmed. Free apps are also available for the Mini 
Analog Pro and PLC logic product ranges, which can be 
downloaded from the respective stores for Android and iOS. 
They can be used to parameterize and monitor the devices. 
Users can request process values quickly and easily from 
operational systems and access the application directly. 
Phoenix Contact
www.phoenixcontact.com

wire termination pins and receptacles  
with built-in solder cup
Mill-Max is expanding its line of wire termination products by 
introducing six new pins and receptacles, three mated pairs, 
which facilitate the wire attachment process. Each features a 
solder cup for easy and efficient 
soldering and is precision-ma-
chined to provide the consistent 
and reliable interconnections 
expected of Mill-Max products. 
These mated pairs of pins and 
receptacles are suitable for 
use in cable and wire harness applications and, as they all 
incorporate press-fit features on the barrels, are perfect for 
assembling into connector configurations per specification. 
Each pair is designed to support either 20, 16 or 14 AWG 
wires. The receptacles are a two piece construction with 
a precision-machined outer shell and stamped beryllium 
copper internal contact. Like all Mill-Max receptacles they 
are capable of multiple insertion and extraction cycles and 
are rated to carry current matching that of the wire sizes the 
solder cups are designed to accept. The pins and recep-
tacle shells are plated pure tin, matte finish, ready to accept 
solder. The receptacle inner contact is gold- plated, 30 micro 
inches, for durability and conductivity. Other plating options 
are available upon request.
Mill-Max
www.mill-max.com

8-bit digital phase shifters offer 360 degrees 
variable phase shift
Pasternack has released a new series of 8-bit digital phase 
shifters which are programmable over a full 360° range and 
can produce a discrete set of phase states of up to 255 total 

steps with 1.4° increments 
with a high level of accuracy 
and minimal phase shift error. 
These building block compo-
nents cover broadband micro-
wave and millimeter wave 
frequencies and are suitable 
for aerospace and defense 
radar and EW applications 

which involve phased-array antennas, phase discriminators, 
beam forming networks and RF communication systems. Pas-
ternack’s digital phase shifters have a programmable 8-bit TTL 
logic interface where phase states can be precisely controlled. 
The highly integrated hybrid MIC design architecture offers the 
benefit of greater immunity to noise on control lines and gives 
more uniform performance from unit to unit, achieves a flatter 
phase response over a wider frequency bandwidth with higher 
power handling and improved linearity performance. Four new 
models are available, covering frequency bands that range from 
0.5 to 37 GHz. Typical phase shift error ranges from +/- 0.9 
to +/- 5 degrees over 8 binary increments with fast switching 
speed performance from 30 to 450ns. Maximum input (CW) 
power varies from +10 dBm to +30 dBm depending on the 
model. The compact packages are environmentally sealed and 
feature field replaceable SMA or 2.92mm connectors and sub-
miniature D multi-pin connectors for the power/logic controls.
Pasternack
www.pasternack.com

120 000-lumens single led cob module offers 
low thermal resistance
Flip Chip Opto has introduced the Apollo 1200 Chip On Board 
(COB), a high performance LED module based on Flip Chip Op-
to’s patented 3-Pad LED Flip Chip and Pillar MCPCB technolo-
gies. The Apollo 1200’s both junction temperature and thermal 
decay are minimized due to the device’s low 
0.006°C/W thermal resistance, allowing more 
than 120 000 lumens to be emitted from a 
single LED COB module. The new Apollo 
1200 high performance COB modules enable 
energy-efficient LED technology to replace 
metal halide lamps in extremely high power 
lighting applications such as high mast, stadium lighting, airport 
and shipping terminal lighting, maritime lighting, and more. Flip 
Chip Opto’s patented 3-Pad Flip Chip and Pillar MCPCB tech-
nologies enable Apollo 1200 to perform high power lighting with 
low thermal resistance. Unlike conventional LED modules that 
must dissipate LED heat through MCPCB’s thermal-resistant 
dielectric layer, Flip Chip Opto’s 3-Pad technology creates an 
extra thermal pad beside two electrode pads, and uses it to 
couple the heat directly from LED into the metal core of the 
underlying MCPCB. The thermal performance allows the Apollo 
1200 to achieve the lumen output between 107 080 and 121 
680 lumens at 1200 Watt depending on the choice of color tem-
perature (CCT) and color rendering index (CRI). Standard CCT 
values include 2700K, 3000K, 4000K, 5000K and 5700K along 
with CRI value as 70+, 80+, 90+ and 95+. In addition, 95+ of R9 
and R12 are also available upon request.
flip Chip Opto
http://fcopto.com/company.php
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element14 signs to distribute arm across 
asia-pacific region
element14 claims it has become the largest global distributor 
of ARM development tools, software, evaluation boards and 
debug hardware thanks to a new franchise agreement with 
global semiconductor IP vendor ARM, to distribute its broad 
suite of development tool solutions for ARM processor-based 
system design in the Asia-Pacific region. The new agreement 
extends an existing Americas and EMEA franchise agree-
ment between the two companies. In addition to hardware, 
element14 provides ARM-certified technical support and is 
the only global distributor offering the industry’s first elec-
tronic delivery of software, which can be downloaded and 
used immediately. This includes, the industry-leading ARM 
IDE/Compiler software, used globally by programmers. This 
agreement marks the next phase of element14’s successful 
relationship with ARM.
farnell element14
http://uk.farnell.com/

arrow’s smarteverything IoT board  
now at rs components
RS Components is now stocking the SmartEverything IoT 
development kit from Arrow Electronics. Measuring only 
68.8x53.3mm, the SmartEverything ‘Fox’ board is an Arduino-

form-factor IoT system-on-module 
that comes with a multitude of fac-
tory-bundled I/O ports and sensors 
and with a highly energy-efficient 
wireless connectivity technology.
Key elements of the SmartEvery-
thing system board are the Atmel 
D21 ultra-low-power MCU, based 

on the 32-bit ARM Cortex-M0+ processor, and a Sigfox com-
munications module for IoT connectivity. The Sigfox standard is 
energy efficient and wide-transmission-range technology that 
uses UNB (Ultra Narrow Band) based radio technology and of-
fers low data-transfer speeds of 10 to 1000 bits per second.
RS Components
www.rs-online.com

digi-Key to provide symbols and footprints 
for 7.2m components
Digi-Key Electronics has struck an exclusive, global agree-
ment to distribute software and design data from Accelerated 
Designs and provide engineers and electronics manufactur-

ers symbols and footprints for 
7.2M components. The flagship 
product of Accelerated Designs 
is Ultra Librarian, which is used 
to create and export symbols and 
footprints in a format that is com-

patible with nearly any EDA tool depending on one’s license. 
This enables organizations or teams to maintain a central 
repository of common components or approved parts lists/
libraries (APLs) and allow individual engineers to use nearly 
any EDA tool they want to create their designs.
Digi-Key Electronics
www.digikey.com

shdsl evaluation kit features socrates chipset
In partnership with Teleconnect GmbH, Wurth Electronics  
Midcom is announcing the availability of the Socrates evalua-
tion kit for SHDSL Ethernet First Mile (EFM) Modems, featuring 
Lantiq’s Socrates SHDSL chipset. The evaluation board can 

be used as an EFM modem, 
an SHDSL EFM module, or 
a Plug-and-Play Ethernet 
Extender. This versatile board 
contains five DIP switches 
to allow customers to evalu-
ate the Socrates chipset 

in multiple modes. Twenty different bitrates, including auto 
mode, are available for selection. The chipset supports up 
to 60Mbps throughput over 4 copper wires, using four-pair 
bonding. The SHDSL transformer has been customized to a 
17.7x13.4x12.7mm form factor and provides very good total 
harmonic distortion, they meet UL and IEC standards. 
wurth Electronics
www.we-online.com

csm intensifies sales activities in Turkey
CSM is intensifying its international sales activities through a 
partnership with the Turkish Distributor emTEST Engineering. 
emTEST will take over the sales and support of CSM solu-
tions in Turkey. The goal is to be able to serve the growing 
Turkish market better. emTEST is 
a Turkish system integrator and 
service provider for measure-
ment solutions. With effect from 
1 September 2015, the com-
pany has taken over the sales 
and support for the CAN-based 
measurement modules and data loggers from CSM in Turkey. 
This for example includes the top-selling analog measure-
ment module ADMM, the temperature measurement module 
THMM and the UniCAN 2 data logger. CSM expects from the 
partnership a strong growth in new customer business on the 
growing Turkish market.
CSM GmbH
www.csm-products.com

netcomponenTs inventory search  
now at vishay
Vishay Intertechnology claims to be the first manufacturer of 
passive components to partner with a new API-based global 
authorized distributor inventory search service from netCOM-
PONENTS. The new time-saving 
system provides customers on Vi-
shay.com with more accurate and 
up-to-date authorized distributor 
inventory availability information on 
the company’s wide product port-
folio. netCOMPONENTS is a lead-
ing global electronic components sourcing site that maintains 
the industry’s largest database of worldwide electronic compo-
nent suppliers’ inventories. The database lists the sources for 
millions of components. 
Vishay Intertechnology
www.vishay.com



50   Electronic Engineering Times Europe  December 2015 www.electronics-eetimes.com 

Heating up:  
beneath the surface
By Tom Gregory

Earlier this week, Microsoft kicked 
off sales of its long awaited  
Surface Pro 4, the professional 

hybrid tablet for those looking for “more 
than just a laptop”. 

While the Pro 4 offers a number of 
benefits over it’s 2014 predecessor, one 
of the big changes comes in the form of 
an innovative new “hybrid liquid cooling 
system”, which relies on multiple heat 
pipes to divert heat away from the pro-
cessor and disperse it evenly throughout 
the device. 

One of 
the biggest 
criticisms of 
the Surface Pro 
3 was its pre-
disposition for 
over heating, 
with many us-
ers complain-
ing that the 
top right-hand 
corner of the 
device – where the CPU was housed – 
would often reach worryingly high tem-
peratures. With many customers choos-
ing to complain, or in some cases even 
return their devices, the Pro 3 represents 
a core example of how thermal manage-
ment can move from a purely technical 
issue to a genuine customer service 
problem. 

A quick Google search for the Surface 
Pro 3 reveals how quickly such issues 
can spread online, with top results includ-
ing complaints about “constant overheat-
ing”, news articles on “the most common 
Surface problems”, and even consumer 
advice forums instructing users how to 
return their overheating devices. 

While such problems may have long 
plagued the Pro 3, the newly launched 
Pro 4 offers a far stronger degree of ther-
mal management. 

Through the use of computational fluid 
dynamics, companies such as Micro-
soft are now able to identify “problem 
hotspots”, working out the best way to 
disperse any build up of unnecessary 
heat - in the case of the Surface Pro 4, 

the introduction of hybrid liquid cooling. 
As the below teardown shows, this 

innovative new system works by diverting 
heat away from the processor through 
two separate cooling tunnels. 

One of these tunnels directs heat to-
wards the device’s internal fan, while the 
other pushes it in the direction of a cen-
tral heat sink (a large copper plate that 
sits underneath the device’s kickstand). 
By distributing heat in this way, Microsoft 
has been able to avoid the complaints 

that surrounded 
the Pro 3, and 
instead disperse 
heat evenly in a 
way that most 
consumers 
would barely 
notice.

Such inno-
vative cooling 
techniques are 
growing increa-
singly common 

within the consumer electronics mar-
ket. As customers demand smaller, yet 
ever-more powerful devices, internal 
fans simply cannot cope with the level 
of excess heat being generated. As a 
result, the need for creative cooling solu-
tions is becoming increasingly apparent. 
Technology developers such as Fujitsu 
have started designing heat pipes and 
ultra-compact liquid cooling systems that 
could help CPUs and other heat genera-
ting components run cooler and prevent 
concentrated hot-spots inside devices.

The fact is designers have to face up 
to the challenge that customers want a 
full power computer in a tablet or phone 
form factor. However, increased power 
demands and new form factors mean 
designers simply cannot use rules of 
thumb to develop the cooling for the 
latest phones and tablets. The thermal 
design is key part of the overall system 
design, and simulation and advanced 
cooling techniques are required, not a 
‘nice to have’. 

Leaving thermal analysis until after the 
prototype phase is too late, thermal simu-
lation needs to be fully integrated into the 
design process from the outset if the best 
results are going to be achieved.
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System solution for microwave oven
Innovative technologies for life quality improvement

Microwave ovens have changed the way we cook by allowing to rapidly heat the food. However, there are still a lot of chal-
lenges faced by the oven manufacturers such as uneven cooking due to its current design, losing power over time affecting 
user experience and safety risks due to high voltages during operation or even when unplugged. 

With the latest solid state RF powered oven solution from Infineon, we enable applications featuring more precise cooking, im-
proved food quality, greater consistency as well as selective heating with versatile and complex cooking combinations. Infineon 
provides a complete system solution with the latest LDMOS FETs, RF power transistors, WIFI interface and solutions for SMPS. 

Key focus products:
 › LDMOS FET: PTFC270101M for excellent gain, efficiency and linearity performance

 › CoolMOS™ P6: high voltage Power MOSFET family for superior efficiency and ease of use

 › XMC4500: Microcontroller for motor control, the ultimate choice for today’s industrial control solutions

Learn more about Infineon’s full system solution please visit:
www.infineon.com/microwave


