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Dear readers, 
The Society for Information Display’s annual symposium and tradeshow, Display-
Week which took place in Los Angeles last month was rich in announcements 
and “Wow” factors, with display manufacturers and researchers from academia 
striving to deliver better colours, more flexibility and above all, more pixels per 
inch. 
The argument about OLEDs being too costly to ever reach mainstream status 
on large panels was revived by two interesting presentations reported about in 
the Display Technologies Design & Products section of eeNews Europe.  
Canadian startup VueReal announced the development of a 4K micro-LED 
array boasting a 6000ppi resolution, claiming that its technology could be 
ported to large panels to displace OLEDs on brightness, flexibility and  
resolution merits. French research center CEA-Leti also claimed very high 
pixel densities reached on GaN LED microdisplays (with a 3um pixel pitch) 
thanks to a novel fabrication process. 
So which of the tiger or the leopard (the animals displayed on their  
respective blue-emitting prototypes) will run the fastest to market?

Julien Happich
Editor in Chief 

JUNE 2017

June 2017

Correction: Sanmina subsidiary
In our May edition interview with Dietmar Guenther of contract  
manufacturer Sanmina Corp. we incorrectly identified a subsidiary of  
Sanmina. The correct name of the data center products subsidiary of 
Sanmina is Newisys.
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QUANTUM COMPUTINGUNCOMMON MARKET

IBM extends experimental universal quantum 
computing processors to 16, 17 qubits 
By Graham Prophet 

Can you think of anything to do with a 16-qubit quantum 
computer? IBM rather hopes you do, as it is offering 
access to its latest research machines, to explore the 

potential uses of the technology and help point the 
way from theoretical principle to real application. De-
velopers, researchers and programmers have already 
carried out more than 300,000 quantum experiments 
on IBM Cloud, on prior prototype processors. 

IBM has disclosed that it has successfully built 
and tested its most powerful universal quantum com-
puting processors. The first upgraded processor will 
be available for use by developers, researchers, and 
programmers to explore quantum computing using a 
real quantum processor at no cost via the IBM Cloud. 
The second is a new prototype of a commercial 
processor, which will be the core for the first IBM Q 
early-access commercial systems. 

Launched in March 2017, IBM Q is a unique 
initiative to build commercially-available universal 
quantum computing systems for business and sci-
ence applications. IBM Q systems and services will 
be delivered via the IBM Cloud platform. IBM first 
opened public access to its quantum processors one 
year ago (as of May 2017), to serve as an enablement 
tool for scientific research, a resource for university 
classrooms, and a catalyst of enthusiasm for the 
field. To date users have run more than 300,000 
quantum experiments on the IBM Cloud. 

With the introduction of two new processors today 
for IBM Q, the company says it is building the foun-
dation for solving practical problems in business and 
science that are intractable even with today’s most powerful 
classical computing systems. 

The two new IBM-developed processors include: 
- a 16 qubit processor, that will allow for more complex ex-

perimentation than the previously available 5 qubit processor. It 
is freely accessible for developers, programmers and research-
ers to run quantum algorithms, work with individual quantum 
bits, and explore tutorials and simulations. Beta access is 
available by request through the IBM Q experience and a new 
Software Development Kit is available on GitHub (https://github.
com/IBM/qiskit-sdk-py)

- IBM’s first prototype commercial processor, with 17 qubits, 
that builds on significant materials, device, and architecture 
improvements to make it the most powerful quantum processor 
created to date by IBM. It has been engineered to be at least 
twice as powerful as what is available today to the public on 
the IBM Cloud and it will be the basis for the first IBM Q early-
access commercial systems. 

 “The significant engineering improvements announced today 
will allow IBM to scale future processors to include 50 or more 
qubits, and demonstrate computational capabilities beyond to-
day’s classical computing systems,” said Arvind Krishna, senior 
vice president and director of IBM Research and Hybrid Cloud. 
“These powerful upgrades to our quantum systems, delivered 

via the IBM Cloud, allow us to imagine new applications and 
new frontiers for discovery that are virtually unattainable using 
classical computers alone.” 

The inherent computational power of a quantum processor to 
solve practical problems depends on far more than simply the 
number of qubits. Due to the fragile nature of quantum informa-
tion, increasing the computational power requires advances 
in the quality of the qubits, how the qubits interact with each 
other, and in minimizing the quantum errors that can occur. 

 IBM has adopted a new metric to characterize the computa-
tional power of quantum systems: Quantum Volume. Quantum 
Volume accounts for the number and quality of qubits, circuit 
connectivity, and error rates of operations. IBM’s prototype 
commercial processor offers a significant improvement in the 
Quantum Volume.  

While technologies that currently run on classical computers, 
such as Watson, can help find patterns and insights buried in 
vast amounts of existing data, quantum computers will deliver 
solutions to important problems where patterns cannot be 
found because there isn’t enough data and the possibilities that 
you need to explore to get to the answer are too enormous to 
ever be processed by classical computers. 

IBM has published a range of documents and video seg-
ments to explore the quantum computing space; there is a 
basic-concepts introduction and a user guide for those contem-
plating running an algorithm on the publicly-available resource. 
All is accessible from IBM at; www.ibm.com/ibmq

IBM Research Staff Member Katie Pooley, an Applied Physics PhD from 
Harvard joined IBM in 2015, at the Thomas J Watson Research Center, and 
is a process integrator on the IBM Q team. In the photo, Pooley is examining 
a cryostat with the new prototype of a commercial quantum processor 
inside. (Credit: Andy Aaron, IBM) Multiple stage of refrigeration take the 
quantum processor down to a few milli-Kelvin above absolute zero. 
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Globalfoundries says EUV in production in 2019
By Peter Clarke

Globalfoundries will introduce 7nm FinFET production 
using optical immersion lithography with tape outs 
expected in the first quarter of 2018, according to Gary 

Patton, chief technology officer of the foundry.
Patton said he would not put ex-

treme ultraviolet (EUV) lithography in 
the critical path at the first installation 
but it would eventually come in the 
7nm node where it can show reduced 
cost.

Two EUV scanners are coming to 
Globalfoundries wafer fab campus in 
Malta, New York, in 2017 and more 
are coming in 2018, Patton said. 
“Contacts and vias are to bring in 
EUV lithography with a good return 
on investment,” he said. “ASML has 
a backlog of 12 EUV scanners for 2017 and 6 for 2018. Two of 
the 12 are ours,” Patton said.

While progress has been made on EUV source illumination 
there is still work to be done on resist and line-edge roughness 
at throughput rates and on masks. There are still concerns over 
such things as mask defectivity and developing 
a protective pellicle that is 205W-compatible and 
not a big attenuator of source energy.

“That’s why the lower risk path is contact and 
vias. In other areas defects can be a problem,” 
said Patton. He pointed out that Globalfoundries 
has mask making operations that could be put to 
EUV masks at both Burlington, Vermont and Dres-
den, Germany. Patton said he expected the EUV 
scanners would be in commercial use in 2019. 
“Even taking delivery of scanners in 2017 there is 
a lot of work to do when you make any change. 
But EUV will start at 7nm in what will be a long-
lived node,” said Patton.

But meanwhile Globalfoundries has manufacturing pro-
cesses at 14nm (FinFET) and 22nm (FDSOI) to produce. Patton 
stressed that with two lanes in its manufacturing roadmap Glo-
balfoundries has the right technology for the right application. 

FinFET is suited to the high perfor-
mance peak demands of servers and 
networking applications while FDSOI 
is more suitable for power-limited 
mobile, IoT and deeply-embedded 
applications.

The 14nm FinFET process is fully 
qualified and ramping with more than 
20 products, including some very 
large 600 square millimetre chips. 
The 22FDX technology is “coming up 
quickly” and being supported by the 
building of a 300mm wafer fab – Fab 

11 – in Chengdu, China.
This will be a state-of-the-art modern 300mm wafer fab with 

a cost of around $10 billion but Globalfoundries has not made 
clear how the fab is being paid for or what percentage it holds 
in the joint venture with Chengdu Municipality. Patton said Glo-

balfoundries has control of the fab.
The site is already under construction and 

production will start with 180nm and 130nm CMOS 
technologies in 2H18 with 22FDX intended to begin 
production in 2H19, Patton said.

Dresden, Germany, remains the center for FDSOI 
development with work going on 12FDX and exten-
sions to the 22FDX process. Tape outs for 12FDX 
are expected in 2H18. Dresden is also working 
on RF plus digital FDSOI, ultra-low leakage and 
embedded MRAM non-volatile memory, due for 
introduction in 2017.

Globalfoundries is also working on automotive 
qualification for both its Dresden and Malta sites.

MIPI turns attention to mobile security
By Peter Clarke 

The MIPI Alliance Inc. (Piscataway, New Jersey), an indus-
try consortium that develops interface 
specifications for mobile electronics, 

is turning its attention to security.
It is forming what it calls a Birds of a 

Feather (BoF) group to evaluate the potential 
need and strategies for addressing security 
in MIPI Alliance interface specifications, 
which cover cameras, displays, RF front-
ends and sensors as well as such interfaces 
as analog control and memory. 

It was recently pointed out by a university 
group that while the focus of security in electronics has been 
on software and digital hardware the ability to deceive sensors 
could allow mobile equipment to be compromised.

MIPI has issued a call for participation for the BoF group that 

is open both to MIPI Alliance members and non-members. The 
group is seeking security experts that can 
help define the scope and role of security in 
MIPI specifications for automotive, IoT, bio-
metric, point-of-sale and other use cases. 

The BoF group findings are expected to 
drive further strategic initiatives that will, in 
turn, impact the design of mobile compo-
nents and chipsets, smartphones, mobile-
connected devices, IoT products, automo-
tive use cases and other applications. 

“The security BoF will help the MIPI  
Alliance define security needs and guide a consistent approach 
for addressing security in MIPI specifications,” said Enrico 
Carrieri of Intel, chair of the MIPI Alliance Security Birds of a 
Feather group. 

Gary Patton,  
CTO of Globalfoundries
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Anti-counterfeiting markers merge 
photonics and AR: nothing to copy
By Julien Happich

Nowadays, with increasingly versatile and capable print-
ing technologies, even the most intricate holograms on 
banknotes or identification/authentication documents 

can be faked into shiny textures that will fool the untrained eye. 
Today’s diffractive laminates such as Surys’ DID optical security 
markers found across millions of banknotes and ID documents 
are based on nanostructured resonant waveguide gratings 
(RWGs). So far, the markers’ colour changes (when seen at differ-
ent angles) can’t be reproduced by counterfeiters, but being vis-
ible, fine imitations of these visual elements will trick the unwary 
consumer.

Stepping up the game in mass-producible anti-counterfeit 
measures, Swiss researchers from CSEM SA and EPFL Lausanne 
have come up with a novel way to use RWGs, pairing them to yield 
new optical properties. Moving away from specular reflection that 
gives a visible image under daylight, from any angle, the research-
ers coupled RWGs of different periods in such a way that the 
direction of the out-coupled light differs from the direction of the 
incoming light and can be tuned so as to be invisible except under 
a narrow viewpoint under a strong white light. 

Publishing their findings in ACS Photonics under the titled 
“Color-Selective and Versatile Light Steering with up-scalable 
Subwavelength Planar Optics”, the researchers put their theory in 
practice, crafting patterns of nanostructures that remain essentially 
transparent (invisible to the eye) but that can be revealed on a 
smartphone’s screen when flashed by the camera’s white LED. 

The team demonstrated large (10x10mm) multi-colour security 
markers that would not be seen 
under natural light (due to a low 
resonance efficiency) and engineered 
so that the out-coupled light from the 
patterns would narrowly be steered 
to the smartphone’s camera (remain-
ing invisible from looking aside). 

Talking to eeNews Europe, “If 
you use a traditional hologram as a 
security feature, then it is always vis-
ible and it can be more easily copied 
or faked”, said Guillaume Basset, 
Project Manager at CSEM and one 
of the authors of the paper. “Here we 
can choose to make it visible only at 
specific angles under white light illu-
mination so it remains hidden except 
when examined with a smartphone 
camera. This allows the general 
public to perform the authentication, 
without specific training”.

Admitting some similarities with 
Surys’ DID technology (at least for 
the use of RWGs), Basset clarified: 
“We are working with Surys on vari-
ous technologies but this develop-
ment has nothing to do with them. 
The DID is also an example of tech-

nology we transferred 
to Surys quite some 
time ago”.

Talking about 
the colour-selective 
light steering RWGs, 
Basset continued 
“we patented almost 
everything on this 
technology, from 
building blocks to 
integration and varia-

tions (hidden, animation, MRF etc…)”.
Discussing alternatives, such as meta-surfaces that are trending 

now in literature, or other hidden anti-counterfeit tags revealed 
through UV or IR light and dedicated readers, the researcher dis-
misses them as too costly to implement on a wide scale.

“A lot of startups propose unique fingerprinting solutions using 
invisible encoded tags and dedicated readers, but it is more of 
an academic technology push than what industry wants. Nobody 
uses them because they require a dedicated equipment which 
would be costly to deploy. And often, you want to be able to iden-
tify a document or a bank note immediately, on the spot”.

What’s more, the nanostructures are compatible with up-scal-
able fabrication processes such as roll-to-roll nanoimprint lithogra-
phy (NIL) replication (from a master obtained through fast e-beam 
lithography technique).

An interesting application of the narrow light 
steering capability of these security markers is 
that multiple logos with different light out-cou-
pling angles could be patterned within a given 
substrate area, so that as the smartphone scans 
the area, the logos could show up, one at a time. 
This enables animated logos, something brands 
may be keen to adopt to make their logo more 
interactive.

A single unit cell showing the steering in 
reflection. (a) Corrugated ultrathin waveguide 
coats a first and a second adjacent gratings, 
schematized respectively in pink and blue. 
A specific wavelength range is in-coupled 
inside the waveguide by the first grating from 
a white incident light beam, and out-coupled 
from the second grating. (b) By changing the 
period of the second grating, it is possible 
to out-couple the light at a different in-plane 
angle. (c) and (d) Corresponding amplitude of 
the transversal near-field obtained with FDTD 
simulations. 

The resonant waveguide gratings can be 
engineered on a surface so as to redirect the 
light coming from one point to another using 
constructive interference.

Customized patterns (red, blue, and green 
squares each 10x10mm) revealed on a 
smartphone’s screen (the light source is the 

flash, the camera is the only observer as the 
devices are not visible outside the designed 
observation point.



Mouser and Mouser Electronics are registered trademarks of 
Mouser Electronics, Inc.  Other products, logos, and company names 
mentioned herein, may be trademarks of their respective owners.

Order now at

C

M

Y

CM

MY

CY

CMY

K

311060-More New Products rasterised A4-EMEA-EUR.pdf   1   4/25/17   3:41 PM



10   June 2017 www.eenewseurope.com News

PROCESS NODESNEWS & TECHNOLOGY

Technology talk at Imec Forum 
By Peter Clarke 

At the IMEC Technology Forum 
held in Antwerp last May An 
Steegan, executive vice presi-

dent of semiconductor technology 
and systems at the Belgian research 
institute IMEC, gave a technical 
presentation covering some of the 
latest thinking across the breadth of 
IMEC’s research. Here are some of 
the slides.

IMEC’s view of the system domain 
divides into three principal areas; IoT 
and deeply embedded; mobile pro-
cessing and high performance such 
as servers. This is how they map 
against power and performance. 
Also shown are the manufacturing 
processes in use in the three zones and where they are moving 
towards. However, those days of happy scaling have been over 
for a while, Steegan said.

Steegan then shows Moore’s Law to be more or less alive 
with FinFET progress seen as possible until 5nm. At 20nm 
double patterning kept the show moving forward but at a cost. 
14nm and 10nm need triple patterning and raised costs higher 
but the introduction of EUV at 7nm is expected to pull cost back 
down. Further development is enabled part-
ly by design and technology co-optimiza-
tion. In other words engineers must change 
how they design to allow process shrinks to 
continue. The trade-off is standard cell track 
height reduction and the reduction of the 
number of fins and flexibility available for 
drive from 7.5 to possibly just two.

Power performance scaling with FinFETs 
down to 3nm although at this point nanow-
ire transistors should show superior area-
performance trade-off, Steegan said. “The 
3nm nanowire performance is on par with 
FinFET and has better electrostatic con-
trol,” Steegan said in a side meeting with 

the press about the technical 
presentation. 

Lateral nanowires can be, 
in effect, a pinched off fin 
but with potentially multiple 
wires in the physical fin. IMEC 
has made fins containing up 
to eight lateral nanowires, 
Steegan said. They can be 
partially defined by specialized 
material such as germanium in 
the channel. 

Extreme ultraviolet lithogra-
phy is almost there with great 
progress made on source 
brightness and therefore 
throughput as a slide shows. 

However, resist and resulting line-edge roughness are requir-
ing additional post exposure processes and masks need to be 
made more robust.

IMEC is working on pellicles made of a carbon nanotube 
(CNT) matrix film. Pellicles are used to protect the mask but with 
EUV being essentially soft x-rays there is a need to minimize the 
amount of material in the mask to prevent absorption of energy. 

Carbon and graphene can 
be damaged by EUV due to 
the release of electrons but 
IMEC reckons that when 
coated with a metal film 
the CNT provides strength 
and protection along with 
97% transmissivity, Steegan 
showed.

Cell library scaling in the 
y direction can help with 
FinFET area scaling down 
to 3nm or 2nm but with a 
loss of fins enabled by other 
techniques, Steegan said 
and referenced the use of 
self-aligned gate contacts, 
super vias, buried power 
rails and vertically oriented 
complementary FinFETS. 
Vertically oriented comple-
mentary tunnel-FETs may be 
a possibility thereafter.

Steegan then turned to 
how technology would get 
the semiconductor indus-
try below the 3nm node 
and offered that it could 
be the addition of system-
technology co-optimization 
which may come in the form 
of hybridized scaling for 
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different parts of the SoC such as logic, 
memory, I/O, analog.

There are several ways such hybrid-
ized scaling could be imagined as 
working, Steegan said. 

One is the ability within a mono-
lithically integrated system on a single 
substrate to apply different process 
technologies, such as nanowire fins 
for logic, MRAM for embedded cache 
memory and superscaled FinFETs for 
the highest performance CPU cores. 
The question is whether such a hybrid-
ized process can be performed cost-
effectively in a single pass.

There are alternatives such as 
two-pass production with face-to-face 
bonding of die, which provides for high 
interconnect density while allowing, for 
example, logic and memory, to be kept 
separate. Stacking of multiple dies is 
already in use in some applications 
and could be refined or there may be 
methods to process and then add sili-
con in a sequential 3D process similar 
to that used to create 3D-NAND flash 
memories. This has achieved 72 layers 
in commercial chips.

But whatever schemes are chosen 
to build multi-billion transistor SoCs at 
3nm and beyond are likely to be costly 
partly because of the Von Neumann 
architecture that separates memory 
and processing. There are other 
computing paradigms that may come 
to the rescue and Steegan specifi-
cally referenced Machine Learning and 
Quantum Computing. Neural networks 
have been implemented in software for 
many years and are now being imple-
mented in GPUs and specialized DSPs 
for increased energy efficiency. 

However, Steegan pointed out that 
IMEC has chosen to use memories 
such as metal-oxide ReRAM (also 
known as OxRAM) or MRAM. The 
variable conductance of ReRAM cells 
have been used as an analog for syn-
aptic weight in self-learning systems. 
Steegan said use of memory cells to 
implement neural networks can provide 
up to a factor of 100 better efficiency 
than conventional multibit resolution 
logic.

Steegan then performed a quick 
tour of the memory field that is littered 
with old and new candidates. These 
extend from the logical flip-flops used 
for latches and registers through high-
speed SRAMs and up to magnetic 
storage. “With four, six or eight transistors the SRAM does not 
scale well. “The SRAM needs replacement or shrinkage,” said 
Steegan. The use of vertical FETs may be one way to do that 
and could achieve a 30 percent area shrink for a 6T SRAM, 

she said. An alternative is to use 
the smaller non-volatile MRAM if it 
could be made fast enough. Spin-
torque transfer MRAM (STT-MRAM) 
has switching times of the order of 
5ns making it a good candidate for 
L2 and L3 cache, Steegan said. 

But there is a form of MRAM that 
could rival SRAM in speed.

The spin-orbit torque MRAM 
makes use of the spin-Hall effect in 
a heavy metal layer, such as tung-
sten, getting switching times down 
to below 1ns. IMEC has manufac-
tured the first functional SOT-MRAM 
on a 300mm wafer.

To get beyond DRAM research-
ers look at ferroelectric materials 
to enhance the capacitance of the 
1T1C structure and there are also 
ferroelectric FET structures. Steegan 
also mentioned IMEC research 
into conductive bridging RAMs 
(CBRAMs) based on the movement 
of metal ions such as silver and 
copper. And then there is IMEC’s 
work on ReRAM based on tantalum 
oxide and hafnium oxide, which it 
calls OxRAM implying that the final 
link in the filamentary connection is 
made by oxygen vacancies in the 
insulator between the top and bot-
tom electrodes. 

This is promising for automotive 
applications as it appears capable 
of going to automotive specifica-
tions, Steegan said.

IMEC has also done work on 
the selector switch for cross-point 
arrays of so-called storage class 
memories (SCMs). Reference back 
the “footprint” slide shows that 
SCMs are close to flash in perfor-
mance and are the source of many 
emerging technologies that seek 
to win out if and when NAND flash 
fails to scale. Amongst the candi-
dates are phase change memory 
(PCM) various forms of ReRAM and 
ferroelectric transistor memories. 
Like others such as Intel, IMEC 
has worked on an ovonic threshold 
selector. 

Its use of germanium-selenide 
doped with nitrogen is a departure 
from the more conventional chalco-
genide alloy of germanium, anti-
mony and tellurium (GeSbTe) known 
as GST but has the advantage of 

getting lose to SCM specification requirements while being ther-
mally stable to 600ºC.

Steegan covered a number of other topics in an excellent but 
dense tour of the technological horizon.



12   June 2017 www.eenewseurope.com News

Benefit from up to 3 days of learning on new technologies that can realise your designs for future 
products. Be one of the first of our 35,000 clients in Europe to take advantage of this technical seminar.

Innovative design engineers are requested to join us to discover how to:
 Reduce your time to market
 Address new market opportunities
 Lower your design cost
 Manage your development risk

By selecting from 76+ classes covering all of our innovative technologies

 Internet of Things / The Cloud
 Motor Control
 Touch and Gesture Technology
 USB
 Bluetooth®
 Wi-Fi®

 Analog & Mixed Signal
 Audio
 Power Supply & Power Conversion
 Design Techniques

... And more!

Where your innovation begins: 
Microchip’s European MASTERs 2017
12th - 14th September 2017, HTW - Berlin, Germany

Event Pricing
 Early Bird Special: EUR 441 (exc VAT)     
  - valid until 2nd June 2017
 Regular Price: EUR 490 (exc VAT) 

Discounts available for:
 Microchip Design Partners
 Groups
 Microchip Academic Partners

The Microchip name and logo is a registered trademark of Microchip Technology Incorporated in the U.S.A. and other countries. All other trademarks mentioned herein are the property of their respective companies.
© 2017 Microchip Technology Inc. All rights reserved. MEC2156Eng/05.17

Register Today
www.microchip.com/eumasters

3D PRINTINGNEWS & TECHNOLOGY

3-D printers enable quick construction  
of electromagnetic metamaterials
By Jean-Pierre Joosting 

In a demonstration that could revolutionize the rapid design 
and prototyping of radio frequency applications such as 
Bluetooth, Wi-Fi, wireless sensing and communications 

devices, researchers at Duke University have 3-D printed potent 
electromagnetic metamaterials, using an electrically conductive 
material compatible with a standard 3-D printer.

Synthetic materials composed of many individual, engi-
neered devices called cells that together produce properties not 
found in nature, Metamaterials can be tailored to have unnatural 
properties such as bending light 
backwards, focusing electromag-
netic waves onto multiple areas 
and perfectly absorbing specific 
wavelengths of light. However, 
previous efforts have been con-
strained to 2-D circuit boards, 
limiting their effectiveness and 
abilities and making their fabrica-
tion difficult.

In a new paper appearing on-
line in the journal Applied Physics 
Letters, Duke materials scientists 
and chemists have shown a way 
to bring electromagnetic meta-
materials into the third dimension 
using common 3-D printers. 

“There are a lot of complicated 
3-D metamaterial structures that 
people have imagined, designed 
and made in small numbers to 
prove they could work,” said 
Steve Cummer, professor of 
electrical and computer engi-
neering at Duke. “The challenge 
in transitioning to these more 
complicated designs has been 
the manufacturing process. With 
the ability to do this on a com-
mon 3-D printer, anyone can build and test a potential prototype 
in a matter of hours with relatively little cost.”

The key to making 3-D printed electromagnetic metamateri-
als a reality was finding the right conductive material to run 
through a commercial 3-D printer. Such printers usually use 
plastics, which are typically terrible at conducting electricity.

While there are a few commercially available solutions that 
mix metals in with the plastics, none are conductive enough to 
create viable electromagnetic metamaterials. While metal 3-D 
printers do exist, they cost as much as $1 million and take up 
an entire room.

That’s where Benjamin Wiley, Duke associate professor of 
chemistry, came in. 

“Our group is really good at making conductive materials,” 
said Wiley, who has been exploring these materials for nearly 
a decade. “We saw this gap and realized there was a huge un-
explored space to be filled and thought we had the experience 

and knowledge to give it a shot.”
Wiley and Shengrong Ye, a postdoctoral researcher in his 

group, created a 3-D printable material that is 100 times more 
conductive than anything currently on the market. The material 
is currently being sold under the brand name Electrifi by Multi3D 
LLC, a startup founded by Wiley and Ye. While still not nearly as 
conductive as regular copper, Cummer thought that it might just 
be conductive enough to create a 3-D printed electromagnetic 
metamaterial.

In the paper, Cummer and 
doctoral student Abel Yangbo 
Xie show that not only is Electrifi 
conductive enough, it interacts 
with radio waves almost as 
strongly as traditional metama-
terials made with pure copper. 
That small difference is easily 
made up for by the printed meta-
materials’ 3-D geometry – the 
results show that the 3-D printed 
metamaterial cubes interact with 
electromagnetic waves 14 times 
better than their 2-D counter-
parts.

By printing numerous cubes, 
each tailored to specifically 
interact with an electromag-
netic wave in a certain way, 
and combining them like Lego 
building blocks, researchers can 
begin to build new devices. For 
the devices to work, however, 
the electromagnetic waves must 
be roughly the same size as the 
individual blocks. While this rules 
out the visible spectrum, infrared 
and X-rays, it leaves open a wide 
design space in radio waves and 

microwaves.
“We’re now starting to get more aggressive with our meta-

material designs to see how much complexity we can build and 
how much that might improve performance,” said Cummer. 
“Many previous designs were complicated to make in large 
samples. You could do it for a scientific paper once just to show 
it worked, but you’d never want to do it again. This makes it a 
lot easier. Everything is on the table now.” 

“We think this could change how the radio frequency indus-
try prototypes new devices in the same way that 3-D printers 
changed plastic-based designs,” said Wiley. “When you can 
hand off your designs to other people or exactly copy what 
somebody else has done in a matter of hours, that really speeds 
up the design process.”

This work was supported by a Multidisciplinary University 
Research Initiative grant from the Office of Naval Research 
(N00014-13-1-0631).

An illustration of how 3-D-printed metamaterial unit cells 
could be combined like Lego blocks to create structures that 
bend or focus microwave radiation more powerfully than any 
material found in nature. Image courtesy of Abel Yangbo Xie, 
Duke University.
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CHIP SECURITYNEWS & TECHNOLOGY

French startup hacks secure chips  
for the common good
By Julien Happich

On its brand new online store, French start-up Texplained 
(short for Technology Explained) presents itself as the 
leading expert in the 

reverse engineering and security 
analysis of integrated circuits. 
The company aims to review 
every major IC on the market 
to create a library of detailed 
information and analysis about IC 
hardware from leading chip man-
ufacturers. For now, the library in 
stock is only nascent and mostly 
constituted from microchip im-
ages at diverse magnification 
levels and throughout multiple 
layers. But Texplained plans to 
retail detailed IC architectural and 
security analysis reports, examin-
ing and evaluating the security 
characteristics of all major com-
peting ICs on the market while 
describing their strengths and 
weaknesses in terms of protec-
tion against hardware attacks.

The company was founded in 
2013 by Texplained’s CTO Olivier 
Thomas, a microelectronics en-
gineer who used to assess the 
security of PayTV subscriber cards from a private lab set up by 
French TV giant Canal+. Thomas now brings his expertise to all 
companies willing to assess and improve the security feature of 
their chips, and he hopes the reports offered by Texplained will 
bring some level of transparency, offering a neutral third-party 
expert opinion for OEMs and 
systems integrators to compare 
components and rank them 
against each other, with security 
benchmarking.

eeNews Europe caught up 
with Texplained’s CEO Clarisse 
Ginet to learn more about the 
company’s roadmap and mode 
of operations. 

“We’ve been rather quiet over 
our first few years of existence, 
busy validating our analysis 
techniques and fine-tuning our 
proprietary reverse-engineering 
software tools” admits Ginet. 

To get an overview of a chip’s 
architecture, the company re-
moves the package or gets a bare die and scans the IC through 
an optical microscope, taking thousands of images that are 
then stitched back together into a detailed map which can be 
zoomed through (think Google Earth on a chip landscape). 

For a more in-depth analysis, looking into the different mate-
rial layers of a chip, the company goes through multiple de-

processing steps, each revealing 
a layer of the IC (metal lines, 
vias) recorded under a scan-
ning electron microscope (SEM). 
De-processing yields tens of 
thousands of SEM pictures per 
layer that need to be correlated, 
de-warped and stitched together 
into large scans. Layers must 
also be carefully aligned verti-
cally so one can trace the signals 
throughout the chip. From there, 
thousands of gates must be 
reversed and linked together, all 
done through automated feature 
extraction. Once a standard cell 
library has been reconstructed 
and all features have been ex-
tracted, the software outputs a 
GDSII file and could even output 
the RTL architecture of the chip 
with a complete function map-
ping.

With this information, the 
engineers at Texplained can start 
breaking into the chip’s security 

features and extract its embedded code, revealing its flaws and 
possible routes of attack. 

Of course, it can take several weeks to hack a modern 
secure chip, with a lot of semiconductor expertise, but Ginet 
wants to step up the security debate. 

“Today’s Common Criteria 
Certification schemes regard 
such invasive attacks as only a 
residual threat for secure chips, 
considering that it takes too 
much time and resources to rep-
resent a tangible threat for most 
applications”, she says, “but 
we show that the technology 
becomes more and more acces-
sible, including for well-funded 
industrial espionage leading to 
IP theft, or for well organized 
criminal organizations wanting to 
counterfeit goods”.

“After analysing a chip, we 
can provide the chip manufac-
turer with security counter-mea-

sures so that the chip becomes secure by design, even when 
its hardware has been fully revealed under an invasive attack” 
Ginet continued, adding that Texplained has several patents 
pending on such countermeasures. 

Optical microscope image of a microcontroller after it was 
removed from its package and after wet chemical etching (to 
remove the interconnections while keeping the transistors 
active layer). This image is composed of thousands of 
pictures stitched up together (source – Texplained). 

SEM image of the same microcontroller reconstituted from 
tens of thousands of stitched up pictures. The close-up in the 
digital core shows the transistors’ wells (source – Texplained).
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Stanford makes biodegradable semiconductor ICs
By Peter Clarke 

A Stanford university research group has created flexible, 
organic semiconductor devices that degrade on the ad-
dition of weak acid, such as vinegar (acetic acid).

The results were published last May in 
the Proceedings of the National Acad-
emy of Sciences. The paper was co-
authored with researchers from Hewlett 
Packard Enterprise and University of 
California Santa Barbara. The work is 
in part motivated by the need to reduce 
the production of electronic waste. The 
proliferation of electronic products, 
particularly smartphones on two-year 
upgrade cycles, means the rate at which 
electronic waste is produced is increas-
ing. It is expected to reach 50 million 
tonnes in 2017, up by more than 20 
percent compared to the amount generated in 2015, according 
to a United Nations Environment Program report.

A team lead by Zhenan Bao has added biodegradability to 
previous research into polymers with flexibility and self-healing 
properties. “This is the first example of a semiconducting 
polymer that can decompose,” said lead author Ting Lei, a 

postdoctoral fellow working with Bao, in a statement. The team 
also developed a biodegradable cellulose substrate material for 
mounting the electrical components. 

Whereas electronic contacts are 
usually made from gold for this device, 
the researchers crafted components 
from iron; an environmentally friendly 
product that is nontoxic to humans. 

The technology is based on imine 
chemistry the researchers report on us-
ing an 800nm-thick substrate to fabri-
cated pseudo-complementary polymer 
transistors and logic circuits with 4V 
operation that are fully disintegrable. 

Biodegradability supports applica-
tions in wearable and implantable 
electronics as well large-scale environ-

mental surveys conducted by swarms of sensor motes. 
“We envision these soft patches that are very thin and con-

formable to the skin that can measure blood pressure, glucose 
value, sweat content. A person could wear a specifically de-
signed patch for a day or week, then download the data,” said 
Bao in the same statement. 

In fact, in the long term, the CEO expects that most of the 
company’s revenues could come from royalties, licensing coun-
termeasure hard IP across billions of secure chips including 
banking smartcards and SIM cards. 

Apart from the sets of chip imagery and analysis reports 
and its consultancy operation 
(offering technical support at 
chip design with custom hacking 
counter-measures), the startup 
also promotes training sessions 
so security professionals can 
perform their own IC analysis 
and review their designs more 
with the mind of a hacker.

“Another service we’ll be able 
to provide thanks to our in-house 
feature extraction tools is to 
compare the layouts of different 
chips and figure out logic equiva-
lences. If you find that 90% of 
the RTL from a competitor’s chip 
architecture is similar to yours, 
then there may be some unli-
censed IP there”.  

Ginet also mentioned the use 
of machine learning as a future 
development for the in-house 
feature extraction tool, so it could 
automatically recognize and identify layout blocks already seen 
in previous chip analysis. “This would speed up the reverse-
engineering, since many chip vendor re-use IP blocks from one 
generation to the next and we would not be starting completely 
from scratch”.

On its website, the company encourages visitors to submit 

ideas for popular chips to be analysed and their reports put for 
sale. But what if a large company decided it would assume all 
the costs for the full private analysis of its chips and keep the 
reports under NDA?

“There would always be a period of retention during which a 
company would get the results 
first hand, but then the idea is 
that every full chip report we pro-
duce would end up in our library, 
for sale. 

Otherwise, we would not be 
truly independent and we would 
not be able to review just any 
chip we want and make its inter-
nals public” Ginet answered. 

“Most of the time, companies 
that approach us want to audit 
the security of their chip, they 
may not call for a full chip archi-
tectural review since they already 
own the IP”.

The startup has been self-
funded from the first year onward 
thanks to early customers. Each 
full chip analysis can take from 
100,000 to 150,000 euros in lab 
resources and manpower de-
pending on the technology node 

(which corresponds more or less to what the company invested 
in its lab equipment according to Ginet), and this is an invest-
ment that Texplained is willing to make to enrich its portfolio of 
reports. With its recent website launch, the startup is gearing up 
for more visibility and growth, projecting revenues in the millions 
of euros within the next three to five years

An example of extracted traced signals and their connected 
standard cells (source – Texplained)
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Sir Hossein Yassaie on the UK’s need  
for TechWorks
By Peter Clarke 

Sir Hossein Yassaie spoke to eeNews Europe about the 
re-organization of the UK’s National Microelectronics 
Institute (NMI) and its renaming as TechWorks. 

Sir Hossein, founder and former CEO of Imagination Tech-
nologies Group plc, has been serving as chairman of NMI since 
late in 2016 but he told eeNews Europe that agreed to take up 
the post on the basis that there would be a number of changes. 
The result has been the re-org and re-
naming formally announced last May.

“It was my observation that NMI 
had passed its peak relevance. It has 
fantastic grass roots but they need 
more punch. So a key part of the 
re-organization is changing the board 
and strengthening the executive,” Sir 
Hossein said. “In the past there was 
a focus on traditional semiconduc-
tor business. The two communities 
of design and manufacturing will 
carry on, along with the IoT Security 
Foundation and the automotive initia-
tive [AESIN], under TechWorks as an 
umbrella organization.”

This will allow it to be driven by 
the membership creating specific 
groups as they achieve critical mass, 
he added. “There’s a power initiative 
and artificial intelligence and machine 
learning are candidate areas,” he 
added. TechWorks will continue to 
have one leg in semiconductor busi-
ness but add systems and software, 
to create a broad technology zone 
covering where the commercial future 
is, Sir Hossein said.

TechWorks has even coined a 
phrase for it: Deep Tech. Deep Tech 
can include processing and comput-
ing architecture innovations, advances in semiconductors and 
electronic systems, power electronics, vision and speech algo-
rithms and techniques, artificial intelligence and machine learn-
ing, haptics, sensors and actuators and more. Such technology 
is becoming highly pervasive and impacting many application 
segments including autonomous systems and automobiles, ro-
botics, smart home/cities, medical devices, clean tech, energy 
efficiency and many more developing or emerging application 
areas.

Next: The board 
Sir Hossein said it had been important to secure the services of 
the right people to provide TechWorks and the UK’s technology 
sector with the required clout and a set of voices that would be 
listened to in political circles.

The TechWorks board comprises Sir Hossein Yassaie at the 
Chair and Derek Boyd as the Chief Executive.

Board Members include Hermann Hauser – Amadeus Capi-
tal; Simon Segars – ARM; Tim Luke – Barclays Capital; Stan 
Boland – Five.AI; Mike Risman – Vitruvian Partners and Luke 
Ibbetson – Vodafone Group R&D.

It is notable that a number of venture capitalists are on the 
board and Tim Luke of Barclays Capital was previously a gov-
ernment policy advisor working for Number 10, Downing Street.

“It is important this is not to be 
policy talking shop but also not purely 
engineering tech talk. These are people 
that make a difference,” said Sir Hos-
sein.

“The NMI had good grass roots but 
only a few ways to make a difference. 
This mix of people has punch,” Sir 
Hossein said. He added that he had 
been concerned that while the UK en-
gages in excellent academic research 
and some disruptive engineering it 
struggles to commercialize that work 
and take it global, with one or two 
notable exceptions.

“We don’t achieve scale easily in 
the UK,” he said. “TechWorks will solve 
real technical problems but we want 
the UK to punch its weight in terms of 
creating companies.”

When asked if Brexit was a threat to 
the UK technology sector, Sir Hossein 
said: “Brexit makes TechWorks even 
more necessary. I am not in favour of 
Brexit; but the politicians accept that 
the nation has spoken. So let’s do what 
we have to do to make UK thrive.”

Sir Hossein continued: “In the UK 
we create disruptive technology but 
there’s not enough entrepreneurship. 
We need to reach out to young people, 

the future leaders of our sector. We’re just getting started with 
this process with things like UKESF.”

UKESF is the United Kingdom Electronics Skills Foundation; 
a collaboration between industry, universities and the public 
sector: that connects employers with students in schools and 
universities to raise awareness and provide scholarships.

One thing that may change under the TechWork’s banner is 
how membership fees are organized. Sir Hossein said it will be 
turned into a modular system so that people and companies 
can join a single community and pay a fee just for that collabo-
ration or they can join multiple communities and pay each time. 
“The more communities you join the more you pay but also 
there will be a modest discount,” he said.

Sir Hossein concluded: “The industry needs to get its act 
together.” And in shadow of feisty Brexit negotiations set to 
continue for the next couple of years it would seem the need is 
even more pressing.
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Software tool debunks 
defeat devices from VW, Fiat 
By Christoph Hammerschmidt 

Scientists in Germany and the US have developed a software tool that identifies 
defeat functions in the engine control software of cars. Their analysis unveiled 
the methods used by several carmakers to obfuscate illegal pollutant concen-

trations in their exhaust gases. 
When in September 2015 environmental activist and scientists revealed that 

Volkswagen had installed a software in his diesel cars that fraudulently manipulated 
the exhaust gas values, an uproar went through the car industry. But the big question 
was: who else made use of such illegal tricks? The answer is that many did, but some 
succeeded in avoiding the appearance of fraud, using tricks of doubtful character 
anyway – things like an “engine temperature window” that switches off the exhaust 
gas treatment at low ambient temperatures – in one case even at ambient tempera-
tures as high as 18°C. In many other cases, environmentalists simply were unable to 
provide a proof º that such a defeat device exists; they failed due to the black box 
character of the engine control software running in the cars.

Now a team of scientists from the Ruhr University (RUB, Bochum, Germany) and 
the University of California, San Diego, along with the independent IT expert Felix 
Domke have developed a software tool that allows them to analyze the embedded 
engine control software in detail. The team tested 900 different versions of the engine 
control software for diesel vehicles from Volkswagen and Fiat Chrysler from the past 
eight years. In 400 of them they found a device that switched off exhaust gas clean-
ing under regular driving conditions; under test stand conditions, the cleaning process 
was activated. The analysis also reveals how exactly the manufacturers were doing in 
the fraud.

The standard exhaust 
gas test on a test stand 
takes about 20 minutes. 
The tool developed by 
the scientists does not 
take that long; actually, 
it does not even need a 
car – instead of measur-
ing exhaust gases, it 
analyses the software 
running in the engine 
control unit. In about 
two minutes of test-
ing, the tool can detect 

whether or not the ECU contains a shutdown device. On the basis of the software, 
the researchers can understand how a car reacts to certain conditions, for example, 
which exhaust gas filter mechanisms are activated in a particular situation.

The IT experts did not only investigate the software from Volkswagen. The system 
of the Fiat 500X, against which the European Commission launched an official investi-
gation on 17 May 2017, was also taken under the microscope. “Fiat’s defeat software 
is particularly crude”, concludes the scientist. While the VW software recognizes, 
through the sequence of accelerations and braking manoeuvers, whether a vehicle 
is in a test cycle, Fiat uses the fact that a test cycle lasts 20 minutes - and simply 
switches off exhaust gas purification after just over 22 minutes.

Since the scientists tested software from a period as long as the past eight years, 
they can understand that the shutdown devices have been refined over the years. 
Their goal is now to develop their tool so that it can automatically analyze the motor 
control software of any manufacturer.

The results are presented by the Bochum researchers, including PhD students 
Moritz Contag and Andre Pawlowski from RUB’s Chair of System Safety, together 
with their US partners at the IEEE Symposium on Security and Privacy, May 2017 in 
San Jose, California. 
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Robot skin senses co-workers’ presence
By Julien Happich

During the robotics exhibition and conference Innorobo 
2017 held in Paris, Fogale Robotics, a new branch of 
high tech equipment provider Fogale Nanotech was 

showcasing a novel robot skin concept aimed at securing col-
laborative robots (cobots). In one demonstration, a plastic arm 
covered with a shirt sleeve could accurately and dynamically 
detect human proximity from about 20cm away and every tran-
sition up to localized touch. 

In another demonstration, an articulated robot arm covered 
in textile was turning around as if per-
forming a series of complex tasks. When 
sensing an operator’s hand in close 
proximity, the robot immediately slowed 
down and stopped, avoiding collision. A 
gentle tap on the robot’s arm resumed 
operation.

Company leaflets on the stand mar-
keted this as Fogale’s Sensitive Surfaces 
Technology, applicable to all geometries 
and combining 3D detection with multi-
touch and multi-pressure capabilities. 

During a brief interview with eeNews 
Europe, Fogale Nanotech’s CTO Didier 
Rozière revealed that hidden under the 
shirt sleeve were small metallized elec-
trodes, and Fogale’s readout electron-
ics to support high precision absolute 
capacitive measurements. 

“Today, there are no truly collabora-
tive robots “, argued Rozière. 

“Robots are still seen as potentially 
too dangerous, they are caged-up or 
equipped with laser barriers that stop 
all operations when breached. There 
are camera-based solutions but those 
can suffer from blind spots as the robot 
moves around. Meanwhile, installing and certifying safety laser 
barriers is very costly” he told eeNews Europe, adding that in 
France, 90% of robots are secured with that added safety fea-
ture requiring third party certification experts. 

“What we are showing is a skin concept that is an easy 
retro-fit for robots. In essence, it could be as simple as putting 
a sleeve of specialized fabric over the robot arm, or our technol-
ogy could be integrated by robot OEMs, directly under the ro-
bot’s plastic or rubber skin” said Rozière, “with such a sensitive 
skin, a robot could not only avoid collision with an operator but 
could also adapt its trajectory in real time so as to carry on with 
its task. You could even envisage different interaction scenarios, 
like pushing gently the robot’s arm with a finger, for fine adjust-
ments that wouldn’t require a full stop, or being more forceful 
by grabbing a whole section of the arm to impose a full stop or 
even a recoil”. 

So how does the technology work?
“We have the know-how to measure very small values of 

absolute capacitance across a large number of electrodes, so 
that in effect we obtain a near-field 3D image of the robot’s sur-
roundings”, explained the CTO, hinting that achieving this level 
of measurement precision tens of centimetres away requires 

a lot of analogue expertise. A few years ago, this sort of very 
accurate 3D capacitive sensing was already promoted among 
smartphone OEMs by Fogale Nanotech in a short Youtube 
video titled “Sensation Technology”, it has yet to be adopted by 
leading smartphone manufacturers. 

Now Fogale Nanotech wants to seize the cobots market op-
portunity and its Fogale Robotics subsidiary was only created 
three months ago to focus on this industry.

Another interesting aspect of this technology is that Fogale 
Robotics is able to completely isolate the robot’s tool holder, in 
such a way that if you mount a drill bit or any metallic tool ex-
tension, the whole capacitive sensing is automatically extended 
to the tip of the tool, increasing safety.

“Nobody else in the industry is able to do this” boasted 
Rozière, “and integrating our solution represents less than 20% 
of the robot’s cost”. In principle, Fogale Robotics would license 
the technology to robot manufacturers, but Rozière is adamant 
that if the technology is not widely adopted, then Fogale Robot-
ics will likely develop its own sensitive robotic arms and spin-off 
as new kid on the block.

So why show a shirt sleeve if the electrodes are wrapped on 
the robot arm? We asked.

“We are working on integrating our electrodes and force 
sensors directly into textiles. We have secured many patents 
for smart sensing textiles and the idea is to retro-fit humanoid 
service robots. Upgrading them with new sensing capabilities 
would be as simple as fitting them with a shirt” told us Rozière. 

“We want to explore e-textiles functionalities on robots first, 
then we could market these new features into the broader ap-
parel market”, concluded the CTO. 
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Control of material is key to GaN success says Exagan boss
By Graham Prophet 

The time is right for new players in gallium nitride (GaN) but 
there are still challenges, says Frédéric DuPont, president 
and CEO of Exagan. 

DuPont believes that the time is right for a new player to 
enter the market if it can deliver products with right cost/per-
formance benefits. Users will switch to wide-bandgap materi-
als such as GaN if there is a two to three times benefit in a key 
parameter or parameters – and if the price is right, DuPont says. 
With 200-mm production in prospect, Exagan will be able to 
ramp up volume on demand, 
addressing the price side of 
the equation he said at last 
May’s PCIM show. 

An important aspect of the 
production process, DuPont 
continues, is that Exagan has 
full control over the epitaxy 
of placing the thin layer of 
GaN on the silicon substrate 
wafer. This involves control of 
both electrical and mechani-
cal (relieving stresses in the 
transition from the silicon to 
the III-V crystal lattice). Exa-
gan, which is a spinout from 
Leti and Soitec, has its own 
facility in Grenoble where the 
epi steps of the process are 
carried out; diffusion of the 
actual devices takes place at X-Fab. In GaN [devices], DuPont 
says, “Part of the design is being able to change both the epi-
taxy and the process.” 

Exagan will enter the market with 650V devices, which it is 
calling “G-FETs”, that will be “regular” - that is, normally-off – 
FETs, and is actively targeting applications in power supplies, 
server power and automotive sectors – especially the on-board 

EV charger function. Exagan says it is sampling lead customers 
now and expects to be in volume production later in 2017. A 
1200V product is in R&D. 

In their earlier statement, X-Fab Silicon Foundries and 
Exagan, announced that they had demonstrated the mass-
production capability to manufacture highly efficient high-
voltage power devices on 200-mm GaN-on-silicon wafers using 
X-FAB’s standard CMOS production facility in Dresden, Ger-
many. This accomplishment is the result of a joint development 

agreement launched in 2015, 
enabling cost/performance 
advantages that could not be 
achieved with smaller wafers. 

Exagan and X-FAB have 
successfully resolved many 
of the challenges related to 
material stress, defectivity 
and process integration while 
using standard fabrication 
equipment and process reci-
pes. Combined with the use 
of 200-mm wafers, this will 
significantly lower the cost 
of mass producing GaN-on-
silicon devices. 

Previous work with GaN 
had been limited to 100-mm 
and 150-mm wafers due to 
the challenges of layering 

GaN films on silicon substrates. Exagan’s G-Stack technology 
enables GaN-on-silicon devices to be manufactured more cost 
effectively on 200-mm substrates by depositing a unique stack 
of GaN and strain-management layers that relieves the stress 
between GaN and silicon layers. The resulting devices have 
been shown to exhibit high breakdown voltage, low vertical 
leakage and high-temperature operation. 

X-Fab, Exagan make GaN-on-Si on 200mm wafers
By Peter Clarke 

Two years after entering into an agreement to develop the 
technology, X-Fab Silicon Foundries (Erfurt, Germany) and 
Exagan SA (Grenoble, France) have 

started production of high-voltage power 
devices on 200-mm GaN-on-silicon wafers.

The higher performance GaN process 
enables smaller and more efficient electrical 
converters while the ability to use CMOS 
production infrastructure to get to larger 
wafer sizes translates into a lower cost of 
production per unit area. 

Exagan and X-FAB have successfully 
resolved many of the challenges related to material stress, 
defectivity and process integration while using standard fabrica-
tion equipment and process recipes. And the breakthrough is 
coming at a time when GaN power devices are gaining traction 
in the market with adoption in applications such as electrical 

vehicle charging stations, servers, automobiles and industrial 
systems. 

The GaN-on-silicon wafers were made 
using Exagan’s epitaxial-layer manufac-
turing facility in Grenoble, France. These 
‘epi’ wafers have then been processed by 
X-Fab to produce Exagan’s 650-volt G-FET 
devices. Exagan’s G-Stack technology 
incorporates strain-management layers that 
relieve the stress between the GaN surface 
and silicon layers. 

“We have high confidence in Exagan’s 
leadership team and product performance roadmap,” said Rudi 
De Winter, CEO of X-Fab, in a statement. “Through this produc-
tive partnership, X-Fab is leveraging its resources and expertise 
to bring Exagan’s technology into manufacturing and provide 
the power conversion market with a reliable supply chain.” 
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Autotalks CTO calls for cooperation  
in V2X standards battle
By Christoph Hammerschmidt 

DSRC and 5G proponents in the V2X (Vehicle-to-Every-
thing) arena must cooperate in order to quickly roll out 
V2X to series vehicles and thus help to prevent traffic 

accidents, says Onn Haran, co-founder and 
CTO of Israeli DSRC-based V2X communi-
cations technology company Autotalks, in 
an interview with eeNews Europe. 

Onn Haran, Autotalks’ co-founder and 
CTO urges cellular operators, vehicle 
manufacturers and automotive technology 
vendors to convene a V2X roundtable – for 
the sake of automotive safety. His point: it 
makes no sense if the competing camps of 
DSRC (typically IEEE 802.11p) and cellular 
wireless technology (LTE and 5G) continue 
to believe that their respective technology 
could be the only one to build V2X applica-
tions. Haran: “Our proposals for a common 
V2X platform can increase road safety while 
allowing cellular operators and vehicle 
manufacturers to benefit commercially” 

“We are talking with a wide range of in-
dustry players on a daily basis and we hear 
a clear feeling of discontentment in these 
conversations,” he shared. “Managers and 
technologists from both sides – DSRC and 
5G, feel that the industry has trapped itself 
in a whirlwind where each side attempts to 
prove the supremacy of its technology. The vast time and mon-
etary resources invested in the battle between 5G and DSRC 
proponents divide the industry in a way that puts futile burden 
on cellular operators, vehicle manufacturers and automotive 
technology vendors and makes it harder to quickly achieve ef-
fective deployment of life-saving V2X technologies.”

According to Autotalks’ 
CTO, “in order to minimize 
accidents, injuries and loss 
of lives, all vehicles should 
be able to communicate in a 
single language. It is unac-
ceptable that vehicles using 
5G-based V2X won’t talk with 
vehicles that are equipped 
with DSRC V2X and vice-
versa. Even in a market that 
considers adopting 5G V2X, 
one significant vehicle manu-
facturer that adopts DSRC is 
enough to make harmoniza-
tion critical. For example, 
Volkswagen just announced 
its plan to install DSRC in 
in its 2019 Golf model. The 
largest OEM in Europe boldly 
decided to protect its cus-

tomers, and other OEMs would have to adjust, if they want their 
V2X communication to be effective. “

According to Haran’s proposal, “to prevent an entangle-
ment, it is necessary to convene a V2X 
harmonization roundtable discussion with 
all the business and technology players in 
the V2X arena, including cellular operators, 
car manufacturers and technology vendors 
– whether they stand for DSRC or 5G. All 
these players must find a responsible way 
to join forces for the sake of the public.”

Haran continued: “Since we have deep 
knowledge of various V2X technologies 
and business motivation of all stakehold-
ers, in the roundtable Autotalks will be able 
to propose very clear and specific ideas for 
complying V2X configurations and techni-
cal structures. Our proposals can help 
maximize vehicle safety while allowing cel-
lular operators, vehicle manufacturers and 
electronics companies to profit financially.”

All the players that will participate in 
the roundtable would likely improve their 
reputation with the public and authorities 
in various countries, both in America and 
Europe, Haran said. “The cooperation will 
also surely cost much less compared to the 
engineering and marketing resources that 

are mobilized for the sake of the DSRC-5G battle”, summarized 
Autotalks’ co-founder. “To ignite the process, we are calling 
every interested industry player to share their ideas with us. This 
will be our modest contribution for stopping the unnecessary 
turmoil we are witnessing today and above all saving lives on 
roadways around the world.”

Autotalks’ CTO Onn Haran: to make V2X a 
success, it is necessary to embrace both 
5G and DSRC.
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Minority autonomous cars can optimize traffic flow, experiments show
By Julien Happich 

In a recent paper titled “Dissipation of 
stop-and-go waves via control of au-
tonomous vehicles: Field experiments”, 

researchers from the University of Illinois 
have examined the impact of autono-
mous vehicles on regulate traffic flow and 
revealed that just a few self-driving cars 
(representing as few as 5 percent of all the 
cars in traffic) can dramatically improve traffic flow.

Funded by the National Science Foundation’s Cyber-Physical 
Systems program, the research was led by a multi-disciplinary 
team of researchers with expertise in traffic flow theory, control 
theory, robotics, cyber-physical systems, and transportation 
engineering. The presence of just a few autonomous vehicles can 
eliminate the stop-and-go driving of the human drivers in traffic, 
along with the accident risk and fuel inefficiency it causes, long 
before autonomous cars ever become mainstream, or even if 
they remained a minority type of vehicle. 

The team conducted field experiments 
in Tucson, Arizona, in which a single au-
tonomous vehicle circled a track continu-
ously with at least 20 other human-driven 
cars. 

Recorded in video, the experiment 
shows that under normal circumstances, 
human drivers naturally create stop-and-

go traffic, also known as “phantom traffic jam” even in the ab-
sence of bottlenecks, lane changes, merges or other disruptions. 

By controlling the pace of the autonomous car in the study, 
they were able to smooth out the traffic flow for all the cars, elimi-
nating waves and reducing the total fuel consumption by up to 
40 percent. What’s more, simple and easy to implement control 
strategies were able to achieve that goal. Next on their roadmap, 
the researchers plan to study the impact of autonomous vehicles 
in denser traffic with more freedom granted to the human drivers, 
such as the ability to change lanes. 

Renault buys Intel’s French embedded software business
By Christoph Hammerschmidt 

In a time when the car is increasingly controlled by software, 
it is not uncommon that IT companies join forces with play-
ers in the automotive industry. Now Renault does it the other 

ways around: the carmaker has bought an embedded software 
activity from semiconductor vendor Intel. 

Groupe Renault has inked an agreement with Intel to acquire 
the latter’s French software research and development activi-
ties, based in the cities of Toulouse and Sophia-Antipolis. With 
the move, the carmaker intends to bring in a broad spectrum 
of skills required and experience to develop the embedded 
software for next-generation vehicles. In particular, Renault is 
hoping to acquire expertise in areas such as personalized in-

formation services and remote software update without human 
interaction. 

The expertise of the Intel teams is complementary to the 
one that can be found at the carmaker. Renault does not only 
hope to get access to the content of Intel’s research activities 
but also to advanced methods and tools as well as to Intel’s 
network of suppliers, laboratories and partner companies. 

The new company with a headcount of about 400 will be 
attached to Renault’s Systems Engineering Department. It is 
expected that the move will be finalized during the second half 
of the year. 
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AI and cognitive cloud computing to drive autonomous vehicles
By Jean-Pierre Joosting 

According to Frost & Sullivan, convenience-enhancing 
technologies and automobiles-as-a-service options 
helped double the adoption of vehicles with automated 

driving features in 2016. In its latest report, Frost & Sullivan finds 
that the global autonomous driving market 
will be worth $83 billion by 2025.

Going forward, large-scale investments 
from original equipment manufacturers 
(OEMs) will refine the use of artificial intel-
ligence (AI) and cognitive cloud-based tech-
nology even further, enabling level 4/5 au-
tonomous driving within the next five years. 
Also, retrofitted automated driving systems 
and deployment in shared mobility (taxi) plat-
forms will experience robust growth.

“With the introduction of automated 
driving taxis to support shared mobility business models, the 
commercial entry of level 4 vehicles is expected by as early as 
2020,” said Mobility Senior Analyst Anirudh Venkitaraman. 

“In the European and North American markets, the intro-
duction of level 3 automation by 2018, driven by over-the-air 
updates from Tesla, will strengthen the initial take rates for the 
technology. Pilot offerings from Audi, BMW, and Mercedes-
Benz will soon follow, taking the product into the premium 
market.”

“Concerns surrounding legislation, system reliability issues, 
and incompatible infrastructure limit the opportunities for OEMs 
looking at automated driving,” noted Venkitaraman. “Neverthe-
less, the journey from human-operated to completely autono-

mous cars is a progression, and pioneering semi-automated 
vehicles will be an important milestone toward achieving level 
5 automated vehicles.” For now, fast-tracked innovation from 
startups and technology leaders in automated vehicle technolo-

gies will force OEMs, technology providers 
and disruptors to partner with, acquire or 
upgrade R&D to stay competitive.

Key growth trends and opportunities 
expected in the global automotive driving 
market this year include:

Boom in shared or rental models that 
offer consumers better ownership experi-
ence than the traditional ownership model;

Increasing adoption of autonomous 
technology in specialised industries, such 
as transportation and deliveries, as well as 

by individual consumers willing to spend big, creating a niche;
High investment in AI and vision sensors; perception im-

provement sensors, such as solid state and MEMS LiDARs, will 
have a strong penetration into autonomous test programs in 
2017 as demand for mechanical  LiDAR diminishes;

Tier I OEM acquisition of telematics service providers to 
leverage their industry know-how in the connectivity services 
market; 

Substantial investments in and acquisitions of startups from 
the bigger companies;

Increased demand for high definition 3D mapping and imag-
ing, and fast and automated processing of the graphic data 
gathered.

Norway wants international lead in AI, creates new fund
By Julien Happich 

At Katapult Future Fest, a tech event held in Oslo, Norwe-
gian entrepreneurs have launched the investment fund 
“Norwegian.AI” with the goal to establish Norway as a 

global leader in artificial intelligence (AI).
The initial fund will be NOK 1 billion (just over 106 million 

Euros), and co-founders and a network have 
already committed NOK 100 million. 

“Norwegian.AI will focus on creating 
financial rewards while contributing to solving 
big environmental and social problems. With 
exponential technology we can exponentially 
make our world a better place. NOK 100 
million are already committed and we invite 
more people to join the fund,” says Anders H. 
Lier, co-founder of Norwegian.AI. 

England is considered as the current AI 
leader in Europe but the new fund aims to 
ensure that Norway can compete, and even-
tually take a leading international position.  

“We will proactively ensure that Norway becomes a global 
knowledge centre on impact investments, AI and exponential 
technology. This is an incredible opportunity for Norway that will 
also create jobs in Norway. This is more effective than leaning 
back and passively waiting for the AI revolution,” stated  

Kristoffer Roil, co-founder of Norwegian.AI. 
“The world is changing quicker than we have ever experi-

enced, and Norway can’t afford to be left behind. We have a 
highly educated population, we are early adopters of new tech-
nology, and as a nation we have access to an incredible capital 

base. We have to seize the opportunities we 
can and transition from a great but slumbering 
oil nation to an exponential technology nation,” 
added Alexander Hagerup, another co-founder. 

“Already today we have an AI accelerator and 
we educate people in AI. We invest in compa-
nies like Iris and we build companies like Vic.ai. 
We have over several years built competence, a 
wide network and an ecosystem,” noted Roil. 

Norwegian.AI is simultaneously launching a 
competition with a prize of NOK 10 million (just 
over one million Euros) for the best AI company 
in Norway. The winner receives NOK 8 million. 

The second and third prize will get NOK 1.5 million and NOK 0.5 
million, respectively. 

The initiators and founding partners behind Norwegian.AI are 
successful Norwegian entrepreneurs Tharald Nustad, Edvard 
Engeseth, Kristoffer Roil, Alexander Hagerup and Anders H. Lier.
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AI-based smartphone app estimates 
user’s health risks
By Julien Happich

VTT Technical Research Centre of Finland has developed 
artificial intelligence (AI)-based data analysis methods 
used in a smartphone application of Odum Ltd that can 

estimate its users’ health risks. If necessary, the application also 
guides individuals at risk to complete an electronic health exam 
and take the initiative in promoting their own health.

”Health care costs are growing at an alarming pace and 
health problems are not being addressed 
early enough,” explains Jukka Suovanen, 
CEO of Odum. ”Our aim is to decrease 
illness-related absences by 30 percent 
among application users and add 10 healthy 
years to their lives.”

The most cost-efficient way to improve 
quality of life and decrease health care 
costs for both individuals and society is 
to promote the health of individuals and 
encourage them to take initiative in reducing 
their health risks.

“Based on an algorithm developed by 
VTT, we can predict the risk of illness-
related absence from work among members 
of the working population over the next 12 
months, with an up to 80 percent sensitiv-
ity,” says VTT’s Mark van Gils, the scientific 
coordinator of the project.

During the project Odum and VTT ex-
amined health data collected from 18–64 
year-olds over the course of several years. 
The project received health data from a total 
of 120,000 working individuals. 

“The data has been collected by Odum 
over the past 10 years from Finnish occu-
pational healthcare customers. It includes 
self-assessments regarding sleep/alert-
ness, weight, exercise habits, mood, ability 
to work, the type of work the respondent 
does, alcohol consumption, use of tobacco 
products, pain (musculoskeletal disorders) 
and diabetes risk” clarified Odum’s Chief 
Marketing Officer Johanna Varje in an email 
exchange.

“The application has two different sec-
tions to it: the prediction and the health exam. The prediction 
asks 10 questions and a machine learning algorithm calculates 
the risk of becoming ill (need to stay home from work and see 
a medical professional). Based on the result, the application 
guides the user to continue to a health exam completed within 
the app.

The user is asked about 10 different health factors (around 
52 questions) and then receives personal results and feedback 
for each health factor” Varje continued.

The feedback is created by a multidisciplinary team of medi-
cal professionals, it may be positive and tell the user to keep up 
his/her good work, guide the user to make lifestyle changes or 

to see a medical professional (or if the user is already receiving 
treatment the feedback may tell them to follow the treat plan 
they have). After completing the prediction in the app, the app 
will create reminders based on the results to remind the user 
when they should complete the next prediction. If the result is 
“Low risk”, the user should complete a new prediction in 90 
days. If the users receives a “Medium risk” result, they should 

complete a new prediction in 60 days, and 
for “High risk” in 30 days. 

For organisations (employers) and the 
public sector the app offers the option of 
receiving group reports on the well-being of 
their personnel/citizens. In these group re-
ports all identifiable factors of the users are 
removed and individuals cannot be identi-
fied by the company management or any-
one else. The app and the prediction part is 
free for everyone to download on App Store 
and Google Play but the health exam part is 
currently only available as a part of a service 
offered by Odum to organisations.

Now, does illness-related absences 
being predictable mean they ought to be 
controlled or averted through some form of 
lifestyle hygiene enforcement and how long 
will it be before insurance companies get on 
this AI bandwagon?

“We have not worked with insurance 
companies during the development of the 
product so far” answered Varje when asked 
if the application had been elaborated in 
cooperation with insurance companies, 
adding “Insurance companies are a possible 
market entry for us and we are negotiat-
ing with some at the moment. Because of 
on-going negotiations I cannot comment on 
details regarding that, but naturally we have 
a common interest in preventing illnesses”.

So what is the likelihood of unhealthy us-
ers ticking boxes to get “gratifying results or 
feedback” rather than being reminded about 

adopting a healthier lifestyle? We asked.

“The app is a very personal tool and unless the user so 
wants, no one else will see the result (except in a group report 
with all identifiable information removed). This motivates the 
user to be honest even at the risk of receiving a “poor result” - 
everything is confidential and for their own benefit. They might 
even feel it easier to tell an app about personal, sensitive issues 
than a doctor at times. The other motivational factor is that the 
app is accurate and has a strong scientific basis - this means 
users are curious about what their actual results really are and 
what they can do about it” explained Varje. 
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Researchers pin-point quantum light emission from 2D materials
By Julien Happich

Atomically thin layered transition metal 
dichalcogenides such as tungsten 
diselenide (WSe2) or tungsten disul-

phide (WS2) have been reported to emit single 
photons, though from seemingly random 
locations which makes the study of the actual 
sources of emission rather difficult, not know-
ing precisely where to look for quantum light 
emitters. 

So far, the quantum emitters (QEs) had 
been assigned to both defects and strain gra-
dients, mostly unwanted and unpredictable. 

In a recent paper published in Nature Com-
munications under the title “Large-scale quan-
tum-emitter arrays in atomically thin semiconductors”, researchers 
from the University of Cambridge (UK) together with scientists from 
Harvard University (US) demonstrated how they were able to local-
ize the sources of single photons by tuning the topography of such 
2D materials. The paper discloses how by placing the active mate-
rial (a monolayer of exfoliated WSe2 or WS2) on top of nanopillars 
regularly spaced apart, the researchers obtained an array of tent-
shaped peaks distributed across the monolayer, forming localized 
physical disturbances from which single photons were emitted. 
SiO2 nanopillars, 150nm in diameter and ranging from 60 to 190nm 
in height, were first created onto a silica substrate to form an ar-

ray with a 4µm pitch (using a high-resolution 
direct-write lithographic process). By placing 
tungsten diselenide and tungsten disulphide 
monolayers on top of such arrays (using an 
all-dry viscoelastic deposition process), the 
researchers created deterministic arrays of 
hundreds of QEs emitting across a range of 
wavelengths in the visible spectrum (610–680 
nm and 740–820nm respectively). 

In their paper, the researchers explain that 
the localized deformations created by the 
nanopillars result in the quantum confine-
ment of excitons. They also found these 
QEs to emit with a greater spectral stability 

than their randomly occurring counterparts, typically with bright 
sub-nanometre linewidth emission peaks. Increasing the nanopil-
lar height also reduced the spread in the number of peaks arising 
at each nanopillar location, which leads the paper to conclude 
that the QEs’ optical emission could certainly be tuned by vary-
ing the shapes of the underlying nanostructures. In this case, the 
researchers extrapolate that MEMS or piezoelectric tuning could 
possibly allow dynamically tuned QEs for their integration into 
photonic structures. They also predict that this novel way to create 
quantum emitters QE should not be restricted to a specific layered 
material but could be explored across many other 2D materials.

A color design model for tunable white light LEDs
By Julien Happich

In a study backed by Taiwan’s Ministry of Science and 
Technology (MOST), Taiwanese researchers have measured 
the spectrum of custom multi-die (blue and red LEDs) multi-

phosphor white LED packages with incremental changes in 
their phosphors’ compositions and densities 
and derived a matching color design model 
established from Beer’s law and linear light 
conversion.

Their paper “Color design model of high 
color rendering index white-light LED mod-
ule” published in Applied Optics details the 
fabrication of white-light LED modules using 
yttrium aluminium garnet (YAG) and nitride-
based phosphors in blue and red LEDs built 
into 12x13mm arrays. Each module, a 5x5 
LED array was made of 5 series of 4 blue 
and 1 red LED and fabricated with vari-
ous proportions of phosphors and various 
densities of phosphors in silicone, with two 
types of red LEDs.

Moving away for the cheapest white LED 
solutions with a single blue chip and single 
yellow phosphor, or the one red and one 
blue chip combination with a single yellow 
phosphor, the 5x5 blue-red arrays with two 
phosphors exhibited a high color rendering 
index (CRI) and luminous efficacy, while the 
different proportions in phosphors could be tuned to achieve a 

precise correlated color temperature (CCT).
In their experiments, blue and red LED samples were pre-

pared with and without phosphor packaging on a ceramic sub-
strate (using 460–462nm blue LEDs and two types of red LEDs 

emitting at 614–616nm and 610–612nm. For 
the phosphor packages, silicone that con-
tained phosphors was encapsulated in the 
cavity mold, and the LED chip was sealed. 

For each variant, the spectra were mea-
sured and analysed so a color design model 
could be established by measuring the opti-
cal absorption (using the blue LED spectrum 
and the optical emission of the phosphors) 
and Beer’s law and linear light conversion.

The model they obtained was matching 
their experimental data in such a way that 
the maximum difference between the mea-
sured and color-design-model simulated 
CIE 1931 color coordinates was approxi-
mately 0.0063, around a correlated color 
temperature (CCT) of 2500 K. 

This means the model now provides a 
rapid method to obtain the color fine-tuning 
of a white-light LED module, enabling the 
rapid modelling of a target spectrum. 

This, the paper concludes allows manu-
facturers to fine-tune the color in a given 

production line, to maintain color consistency.

Artist’s impression of single photons 
emitted from quantum dots in supported 
layered semiconductors. Credit: Pawel 
Latawiec/Harvard University.

An assembled 5x5 array (left) and a 
cross section showing the blue and red 
LED series (right).

Experimental and simulated spectra of a 
white-light LED module sample.
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Infra-red LED and laser diode market  
to triple in value by 2022, says Yole
By Julien Happich

Infra-red (IR) light-emitting diodes (LEDs) and laser diodes 
(LDs) have been around for years, with applications in remote 
controls, proximity sensors and smoke detectors. It has been 

a slow-moving market, reaching $450M in 2016, but according 
to a new report from market research 
firm Yole Développement, this is now 
changing dramatically. 

According Yole, the IR LED/LD 
market will triple in value over the next 
five years to reach $1.5B in 2022. That’s 
because of five applications that are 
now emerging, boosting the demand 
for IR illumination, namely 3D cameras, 
where they can help provide depth of 
focus, autofocus, surveillance cameras, 
machine vision and horticultural lighting. 

Together these five areas will repre-
sent a market worth more than $1B in 
2022, increasing from less than $400M 
expected in 2017. 

These applications mix industrial 
uses such as surveillance cameras, 
machine vision and horticultural lighting 
and consumer uses related to mobile 
phones, including 3D cameras and 
autofocus and they call for different 
solutions. 

According to Yole, 60% of the 
market value in 2022 will derive from 
LD and vertical cavity surface emitting 
laser (VCSEL) devices, although these 
products will only represent 20% of 
the volume for the sector, most of this 
being VCSELs. VCSELs are particularly 
suitable for integration into packages, 
combining with IR imagers and detec-
tors and related optics and packaging. 
The first products using this integration 
strategy include STMicroelectronics’ 
time-of-flight sensor, as analyzed by 
System Plus Consulting in the report 
STMicroelectronics Time of Flight Prox-
imity Sensor in the Apple iPhone 7 Plus. 

Beyond STMicroelectronics, other 
companies offering such devices 
include ams, Sony and PMDTech-
nologies. A complete ecosystem is 
now emerging in order to deliver the 
expected growth. IR LED/LD manu-
facturers include Osram, Lumentum, 
Everlight, Princeton Optronics and II-VI. 
Lens manufacturers include Largan, 
Sunny and O-Film. Module makers 
include Jabil, Sharp and LG Innotek. 
The companies have different strategies 
but several players are starting to be 

completely integrated. ams and Sony, for example, have all the 
technologies and devices to provide complete modules to their 
customers in house. The growth will not stop in 2022 as in the 
longer term, other applications will support market expansion.

Our mission critical resistors know  

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

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

Made in the USA.

State of the Art, Inc.
RESISTIVE PRODUCTS
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Augmented, virtual, annotated, mixed… A “$37 Billion reality” by 2027
By Dr Harry Zervos 

Augmented and virtual reality 
headsets are by now a reality (pun 
intended), and they bring about a 

paradigm shift in form factor for portable 
electronics. 

Despite a level of uncertainty about 
the terminology used to describe each 
device, with some developers introduc-
ing terms such as Mixed Reality, Anno-
tated Reality, Augmented Virtuality and 
many others, the new report on the topic 
by IDTechEx Research “Augmented, 
Mixed and Virtual Reality 2017-2027: 
Technologies, Forecasts, Players” finds 
that the market for AR, VR, and “every-
thing in between” headsets is already approaching $3.4 Billion 
in 2017 and is expected to reach over 10 times that by 2027.

A revealing disagreement in terminology
The disagreement in terminology reveals several interesting 

points, one of the most important ones being that despite the 
fact that different companies will take a different approach to 
categorizing devices, there is in essence a difference in how 
much of the real world is coming through a specific headset. A 
pure VR headset blocks out reality completely, while an AR one 
will only superimpose additional information, without obstruct-
ing the wearer’s view of the real world at all. What the future 
is bringing is a spectrum of eye-worn devices with varying 
amounts of reality and virtuality thrown in; for instance, a VR 
headset with a front facing camera can instantly become an 
AR headset, as it allows the wearer a full view of the real world, 
albeit through a display.

PC VR to propel market forward in the short term
In its newly launched report on the topic, IDTechEx catego-

rizes headsets according to whether devices are tethered to an 
external computer or not (PC or standalone AR &VR) or whether 

they make use of the display 
and/or electronics of a mobile 
device such as a smartphone 
(e.g. mobile VR).

IDTechEx forecasts the 
value of the market for AR & 
VR headsets to grow to almost 
$37 Billion by 2027. The sus-
tained growth of the market 
will be propelled forward in 
the short term by the growth 
of PC VR, as depicted in the 
forecasts below. As expected, 
the high volume of mobile VR 
will not contribute significantly 

to total revenues due to the low unit value. From 2021 onwards, 
growth will be transferred to stand alone AR, propelled forward 
by the launch of high performing headsets and reduced power 
consumption that will lead to longer battery life and indepen-
dence from the grid. Standalone VR will also make its mark, 
although its exact value proposition is not fully clear or even 
distinctly separate from standalone AR; in standalone VR, the 
challenge of adequate energy storage that will allow longer 
times between charging is magnified due to the requirements 
for running a high end GPU computer along with a high resolu-
tion display. In fact, both energy storage and displays for AR & 
VR applications are both extensively discussed in the report, 
given how critical these components are for future generations 
of headsets.

In addition to batteries and displays, the report additionally 
includes insight on the research and development efforts on 
other components that will become part of the next wave of 
devices and the improvements and benefits that they will bring. 
They include haptics, optical engines, but also the develop-
ment of focus tunable displays, foveated rendering and other 
concepts that aim to improve the user experience in augmented 
and virtual reality systems.

Start-up for wearable authentication raises $15M Series B financing 
By Jean-Pierre Joosting 

Nymi, creator of the Nymi Band, has announced that it 
has closed a US $15 million Series B round of funding, 
led by new investor GII Tech from Dubai, with participa-

tion from Nymi’s Series A investors, Relay Ventures and Ignition 
Partners.

“This is an important milestone for Nymi,” said Nymi founder 
and CEO, Karl Martin. “We have made significant progress in 
the last two years, delivering on our vision of wearable, Al-
ways On Authentication. This new round of financing, with the 
support of our existing investors and the addition of GII Tech 
Ventures, provides us with the necessary resources to enter 
the next phase of scaled deployments.” Founded in 2011 and 
backed by 10 years of research at the University of Toronto, 
Nymi launched the Nymi Band wearable authenticator in 2014. 
The device uses a wearer’s cardiac rhythm as a biometric iden-

tifier and enables continuous presence-based authentication 
via Nymi’s patented secure Bluetooth and NFC systems. The 
company has recently focused on Industrial Internet of Things 
(IoT) applications and aims to deploy at scale later this year.  

Since its Series A funding in September of 2014, Nymi’s 
Always On Authentication technology has gained significant 
momentum in the industrial IoT space with customer deploy-
ments scaling throughout 2017. 

Nymi delivers secure, Always On Authentication to the 
enterprise. Its first product – the Nymi Band – is a wearable, 
multi-factor authenticator that can be used with any application, 
device or service for persistent authentication. With the Nymi 
Band, the traditional model of authentication can be trans-
formed into a secure and seamless experience for enterprises 
and end-users.

Dr Harry Zervos is Principal Analyst at IDTechEx -  
www.IDTechEx.com

Source: IDTechEx Report “Augmented, Mixed and Virtual 
Reality 2017-2027: Technologies, Forecasts, Players - 
Headsets, components and enabling technologies for 
future AR, MR, & VR devices”
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Two-speed global chip market continues to run hot
By Peter Clarke

The global chip market was running 
hot in the first quarter of 2017 with 
Europe and Japan achieving 10 per-

cent year-on-year growth and the US and 
Japan growing their chip markets by more 
than 20 and 25 percent respectively.

The three-month average for global mar-
ket grew by 18.1 percent year-on-year in 
March to stand at $30.88 billion, according 
to the SIA, which reports numbers com-
piled by the World Semiconductor Trade 
Statistics organization.

Europe overtook Japan in growth rate 
with the three-month average for region’s 
chip market in March at $2.96 billion. The 
three-month average ascribed to March 
is a proxy for the actual sales in the first 
quarter. These sales were up 11.1 percent 
over the same period a year before. Japan’s three-month aver-
aged sales of $2.87 billion were up 10.7 percent compared with 
a year before.

But the hottest market for chip sales continues to be China. 
The three-month average for the Chinese chip market stood at 
$10.07 billion, up 26.7 percent over the same period a year be-
fore. China alone is a third of the global chip market and the rest 
of the Asia-Pacific region excluding Japan and China is nearly 

another third.
The Americas region is also growing 

rapidly with three-month average sales 
of $5.96 billion in March, up 21.9 per-
cent compared with a year before.

“Global semiconductor sales saw 
solid sales growth in March, increasing 
sharply compared to last year and more 
modestly compared to last month,” 
said John Neuffer, CEO of the SIA, in 
a statement. “Global sales are up 18 
percent compared to last year, the larg-
est increase since October 2010, with all 
major regional markets posting double-
digit year-to-year growth. All major 
semiconductor product categories also 
experienced year-to-year growth, with 
memory products continuing to lead the 

way.”
Monthly data is given by the SIA as a three-month average, 

with the exception of year-to-date figures, although the WSTS 
organization tracks actual monthly data. The SIA and other 
regional semiconductor industry bodies opt to use averaged 
data because it evens out the actual data that typically shows 
troughs at the beginnings of quarters and peaks at the ends of 
quarters.

IoT-Ready Alliance to unite LED industry and IoT solution providers
By Julien Happich 

With the scope of making the most 
of new LED lighting installations 
(typically with a high spatial den-

sity and a readily available power socket) to 
piggy-back multiple sensors and smarten 
up new buildings, leading lighting and LED 
driver manufacturers, Internet of Things 
(IoT) technology companies, and industry groups have estab-
lished the IoT-Ready Alliance.

The Alliance is setting industry standards that will enable 
LED light fixtures to be “IoT-Ready”,  facilitating a quick and 
easy installation of advanced IoT sensors - as simple as chang-
ing a light bulb. This will also enable building operators to easily 
upgrade the sensors, ultimately future-proofing their buildings as 
IoT technology continues to advance at a much more rapid pace 
than that of LED fixtures.

Lighting fixtures are an ideal carrier for IoT technology in smart 
buildings, providing ubiquitous location for granular data collec-
tion throughout the building while delivering electric power to the 
sensors. Yet today, only a small percentage of LED fixtures have 
smart sensors. After the initial installation of LED fixtures, install-
ing a sensor is cost prohibitive, making the later addition of sen-
sors unlikely. LED light fixtures typically boast a long lifetime of 15 
years or more, while IoT and smart sensor technology is evolving 
rapidly, at a similar pace to that of the mobile phone. This means 
major IoT technology upgrades will certainly occur throughout 
the LED fixture’s life. These upgrade cycles for the IoT sensors 
call for a cost-effective, low-impact method of changing sen-

sors. Enlighted CEO Joe Costello stresses the 
need to solve this challenge immediately – a 
call which is being answered by the IoT-Ready 
Alliance.

“There is tremendous urgency to enable 
today’s shipping LED luminaires to be eas-
ily upgraded with IoT technology. Otherwise, 

these luminaires condemn buildings to be unintelligent for the 
entire lifecycle of those fixtures. Fifteen or more years is a long 
time before building owners have another chance to install smart 
sensors. With IoT-Ready fixtures, customers can install future-
proof LED luminaires in their buildings.”

The Alliance’s initiative addresses this challenge head on – 
standardizing an interface between any luminaire and any IoT 
sensor. This allows the sensors to be easily added or upgraded at 
any point in time.

“We are very pleased key players from the lighting industry 
have come together to meet the needs of our customers, and 
Tridonic is a driving part of it,” said Guido van Tartwijk, CEO 
at Tridonic. “IoT-Ready future-proofs lighting fixtures so that 
customers do not have to worry about forward compatibility to 
upcoming technology upgrades that are expected in the fast-
developing world of IoT.”

The IoT-Ready Alliance is currently working to standardize the 
key interface characteristics needed to make this happen. Both 
fixture-integrated and external sensors are being addressed. The 
IoT-Ready standards will include definitions for electrical inter-
faces, connectors, and mechanical form-factors.

Three-month average of sales for March and 
February 2017. Source: SIA/WSTS 
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ST mulls capex expansion – and next 300mm wafer fab
By Peter Clarke

European chip company STMicroelectronics NV (Grenoble, 
France), which is already planning to spend between $1 
billion and $1.1 billion on capital expenditure in 2017, 

is considering going even higher. The company disclosed this 
without being precise about the degree of uplift 
during an analysts’ day held in London last 
May. Carlo Bozotti, CEO of ST, also told the 
analysts that there was an opportunity to up-
grade the original 200mm wafer fab at Crolles 
to 300mm wafer processing. 

Carlo Ferro, chief financial officer, gave the 
news that the capex plan for 2017 – to spend 
up to $1.1 billion up from about $600 million 
in 2016 – was under review with a possible increase to support 
higher demand than previously anticipated in 2H17, and beyond. 
However, both Bozotti and Ferro stressed that ST’s capex-to-
sales ratio would be kept below 10 percent on average over the 
course of a multi-year economic cycle. 

ST announced the 2017 capex expansion at the beginning of 
2017 as part of its fourth quarter 2016 financial results saying it 
was needed to support a “major product ramp” in the second 
half of the year. Many observers have taken that to mean ST has 
grabbed a significant design win in Apple mobile phone introduc-
tions expected in September and/or October.

ST stressed at the analysts’ day that it was demand for a num-
ber of its products that has driven its strong revenue expectations 
for 2H17 and the need for increased capex. Ferro said the capex 

plan was under review because that strength was broadening 
and more product categories were now also looking stronger. 

In the question and answer session at the end of a morning 
of presentations CEO Bozotti was asked about ST’s plans for 

its next 300mm wafer fab. Bozotti, who is due 
to step down as CEO at the end of June 2018, 
did not dismiss the idea. Bozotti said: “Getting 
Crolles to 5,000 wafers per week is the top prior-
ity.  We do have an opportunity to make another 
step at Crolles. In the longer term a company 
like ST the model is to have a bigger 12-inch 
wafer footprint. We have fabs that run 8-inch 
wafers, so smartpower could go to 12-inch. 

Bozotti said to eeNews Europe in a meeting on the sidelines 
of the meeting: “We have a number of technologies that are pro-
prietary and that we will manufacture; embedded flash; specialist 
image sensors; FDSOI for RF and with phase-change memory; 
power silicon-carbide; BCD smartpower; and MEMS for sensors 
and actuators. What we will not do is go down to 14nm.” 

Bozotti said back in May 2015 that ST would not compete 
in the digital IC manufacturing race. “But in the long term we 
will have 12-inch BCD and that can be done by extension and 
conversion. That will not cost billions of dollars. It is part of the 
evolution of the technology. As is BCD with embedded flash.” 
However, Bozotti also said that ST is starting to outsource manu-
facturing of its BCD process to a foundry. “Remaining balanced 
is important. Automotive we do not out-source.”

ST opts for phase-change memory on 28nm FDSOI
By Peter Clarke

STMicroelectronics NV (Geneva, Switzer-
land) has opted to use phase-change 
memory as an embedded non-volatile 

memory option for its 28nm fully-depleted 
silicon-on-insulator (FDSOI) manufacturing 
process.

Jean-Marc Chery, chief operating officer 
of ST, revealed the development during a pre-
sentation at ST’s Capital Markets Day held in London last May.  ST 
offers an embedded flash memory option at 40nm and has been 
working on alternative embedded NVM at 28nm.

Phase-change memory exploits the behaviour of chalcogenide 
glass that is can be moved reversibly between amorphous and 
crystalline states with different electrical resistance. Chery, who 
has been named as deputy CEO with effect from July 1, said in his 
presentation that ST is working on PCM-above-IC as its embed-
ded NVM for 28nm. He also said the embedded PCM would meet 
the most stringent requirements of the automotive industry.

This is significant because previous attempts to introduce PCM 
have been thwarted by problems with thermal performance and 
thermal cross-talk in the memory array.

Chery also said that ST has developed an alternative NVM at 
40nm that it calls embedded shallow trench memory (eSTM) that 
has the same functionality as split-gate flash but with a smaller 
memory cell area. The choice of PCM by ST contrasts with the 
choices made by Globalfoundries and Samsung, who are both 
opting to deploy MRAM as the embedded NVM on the FDSOI 

process which they have developed under 
licensing deals with ST.

Chery did not indicate in his presentation 
whether ST would wish to license its em-
bedded PCM technology to Samsung and 
Globalfoundries. Although ST does perform 
manufacturing of 28nm FDSOI at its 300mm 
wafer fab in Crolles, the use of foundry suppli-

ers for its digital chips is a key part of its business strategy at 28nm 
and finer geometries.

The choice of PCM may surprise some as the technology has 
been in development for 50 years and failed to make it to market 
on several occasions. Nonetheless ST has many years R&D ex-
perience in PCM having been a joint venture partner with Intel in a 
company called Numonyx that manufactured NOR flash memo-
ries but also researched PCM. Numonyx was acquired by Micron 
Technology Inc. in February 2010.

Micron brought a stand-alone PCM memory to market with 
the introduction of a couple of 128-Mbit memories in a 90-nm 
process in December 2008 before launching a 45-nm 1-Gbit PCM 
in July 2012. However, the memory struggled to find traction with 
customers and at the beginning of 2014 Micron pulled PCM from 
its product line.Since then Intel has introduced solid-state drives 
(SSDs) based on a non-volatile memory technology developed 
with Micron called 3D-XPoint. Neither Intel nor Micron have shared 
many technical details about 3D-XPoint but some observers have 
concluded that it is likely to be a new GST formulation of PCM.
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Merck strikes partnerships on LC 

materials and flexible LCDs
By Julien Happich

Giant German chemistry company Merck an-
nounced it has signed a five-year research 
collaboration agreement with the University of 

Leeds to develop new digital optical applications with 
liquid crystals under the umbrella of the “Emerging In-
novation – LC 2021” strategic initiative.

A global market and technology leader for liquid 
crystals (LC), Merck hopes to leverage the University of 
Leeds’ know-how for non-display applications (such as 
switchable contact lenses) to build prototypes of innova-
tive optical applications beyond displays.

Merck will invest £ 1.0 million in its collaboration with 
the University of Leeds. The partners view digital eyeglasses, switchable contact 
lenses, virtual-reality glasses, and other optical instruments as an interesting growth 
market, but they also plan to develop new applications for controlling lighting in 
homes and cars as well as sensors. While Merck is intensifying its research activities 
in LC materials with high birefringence for optical use, the University of Leeds will use 
its expertise and state-of-the-art facilities to conduct feasibility studies and develop 
prototypes of the devices. The assumed goal is to jointly apply for patents for such 
applications. The partnership with Merck coincides with significant investment by 
the University in both world-class research staff and facilities in this field. Earlier, the 
German company partnered with flexible electronics solution provider FlexEnable so 
the two companies would come up with conformable, large area, full colour and video 
rate organic LCDs (OLCDs). 

Graphene and nanotubes triple 

lithium metal battery density
By Nick Flaherty 

Researchers at Rice University in the US have used a 
combination of graphene and carbon nanotubes to build 
a rechargeable lithium metal battery with three times the 

capacity of commercial lithium-ion batteries.
The Rice battery uses an anode built of a hybrid of graphene 

and carbon nanotubes. The 3D surface provides more area for 
lithium to inhabit and approaches the theoretical maximum for 
storage of lithium metal while resisting the formation of damaging dendrites. 

These dendrites are lithium deposits that grow into the battery’s electrolyte and if they 
bridge the anode and cathode and create a short circuit, the battery may fail, catch fire 
or even explode. Led by chemist James Tour, the researchers found that when the new 
batteries are charged, lithium metal evenly coats the highly conductive carbon hybrid in 
which nanotubes are covalently bonded to the graphene surface. 

“Lithium-ion batteries have changed the world, no doubt,” said Tour, “but they’re about 
as good as they’re going to get.” The low density anode has plenty of space for lithium 
particles to slip in and out as the battery charges and discharges and the lithium is evenly 
distributed, spreading out the current carried by ions in the electrolyte and suppress-
ing the growth of dendrites. Though the prototype battery’s capacity is limited by the 
cathode, the anode material achieves a lithium storage capacity of 3,351 milliamp hours 
per gram, close to the theoretical maximum and 10 times that of lithium-ion batteries, said 
Tour. To test the anode, the Rice lab built full batteries with sulfur-based cathodes that 
retained 80 percent capacity after more than 500 charge-discharge cycles. Electron mi-
croscope images of the anodes after testing showed no sign of dendrites or the moss-like 
structures that have been observed on flat anodes. 
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Tapping the strength of Nanopower
By Tony Armstrong

At the low end of the power spectrum are the nanopower 
conversion requirements of energy harvesting systems 
such as those commonly found in IoT equipment, which 

necessitate the use of power conversion ICs that deal in very 
low levels of power and current. These can be 10s of micro-
watts and nanoamps of current, respectively.

State-of-the-art and off-the-shelf energy harvesting (EH) 
technologies, for example in vibration energy harvesting and in-
door or wearable photovoltaic cells, yield power levels in the or-
der of milliwatts under typical operating conditions. While such 
power levels may appear restrictive, the operation of harvesting 
elements, such as wireless 
sensor nodes (WSNs), over 
a number of years can mean 
that the technologies are 
broadly comparable to long-
life primary batteries, both 
in terms of energy provision 
and the cost per energy unit 
provided. 

Although primary batteries 
claim to be able to provide up 
to 10 years of life, this greatly 
depends on both the level 
of power pulled out of it and 
the frequency with which it 
occurs. Systems incorporating 
EH capabilities will typically 
be able of recharging after 
depletion, something that 
systems powered by primary 
batteries cannot do. 

Nevertheless, most 
implementations will use an 
ambient energy source as the 
primary power source, but will 
supplement it with a primary 
battery that can be switched in if the ambient energy source 
goes away or is disrupted. This can be thought of as a “bat-
tery life extender” capability, giving the system a long working 
life – approaching that of the working life of the battery which is 
usually about 12 years for Lithium Thionyl Chloride chemistry.

Of course, the energy provided by the energy harvesting 
source depends on how long the source is in operation. There-
fore, the primary metric for comparison of scavenged sources 
is power density, not energy density. EH is generally subject to 
low, variable and unpredictable levels of available power so a 
hybrid structure that interfaces to the harvester and a second-
ary power source is often used. The secondary source could be 
a re-chargeable battery or a storage capacitor. The harvester, 
because of its unlimited energy supply and deficiency in power, 
is the energy source of the system. The secondary power reser-
voir, either a battery or a capacitor, yields higher output power 

but stores less energy, supplying power when required but 
otherwise regularly receiving charge from the harvester. Thus, 
in situations when the ambient energy is not available for some 
reason, the secondary power reservoir can be used to power 
the down-stream electronic systems or WSN. 

IoT drives demand too
The proliferation of wireless sensors supporting the “Internet of 
Things” (IoT) has increased the demand for small, compact and 
efficient power converters tailored to untethered lower power 
devices. One of the more recent emerging market segments 

covered under the IoT which 
is particularly interesting from 
an energy harvesting per-
spective is the wearable elec-
tronics category. Although 
still embryonic, this segment 
includes such products as 
the FitBit, Google Glass and 
the Apple Watch. Of course, 
wearable technology is not 
just for humans, there are 
many applications for ani-
mals, too. Recent examples 
include ultrasound-delivering 
treatment patches and elec-
tronic saddle optimization 
for horses to collars on other 
animals that variously track, 
identify, diagnose and so on.

Regardless of the applica-
tion, most of these devices 
require a battery as the main 
power source. However, for 
human-based applications, 
it looks like there will soon 

be wearable fabrics that can generate electricity from the solar 
power sources. One can think of them as “Power” suits. One 
company at the forefront of such research is the European 
Union funded project Dephotex, which has developed methods 
to make photovoltaic material light and flexible enough to be 
worn. Naturally, the material will convert photons into electri-
cal energy, which can then be used to power various electronic 
devices worn by the user, or to charge their primary batteries, or 
even a combination of both of these.

An obvious application for IoT is health monitoring, whether 
for hospital patients, or simply, health conscious individuals. 
Bio-stats are vital signs that measure the human body’s basic 
functions. These include body temperature, pulse/heart rate, re-
spiratory rate and blood pressure. These are critical because an 
adverse change in vital(s) may indicate a decline in health, and 
vice-versa.  Hospitals and doctor’s offices are obviously well-
equipped with expensive devices to measure these bio-stats. 

But, imagine how much more quality-of-life could be im-
proved if these bio-stats could be efficiently and inexpensively 
measured outside the medical arena. 

Tony Armstrong is Director of Product Marketing, Power 
Products at Linear Technology, now part of Analog Devices - 
www.linear.com

Fig. 1: Example of a human exoskeleton utilizing nanopower DC/DC 
converters.
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For example, in the home or at work, lifestyle and behavior 
modifications could be made real time “on-the-fly,” improving 
health and possibly extending or even saving lives. 

Another example might be the use of an exoskeleton to facili-
tate mobility for a paraplegic, as 
shown in Figure 1. Fortunately, 
a combination of device cost 
reductions and advanced sen-
sor technology has improved to 
the point where the proliferation 
of medical and wellness smart 
wearables is increasing. These 
include simpler “single vital sign” 
units that attach to the body, 
to more sophisticated full-body 
sensor-filled exoskeletons. But, 
from power conversion IC stand-
point, partitioning and efficiently 
powering these types of wear-
ables is not trivial. 

So, what makes typical smart 
wearable device function? Well, 
one could think of it as a min-
iature embedded system. The 
exact partitioning would obviously depend on the device itself; 
however, generally speaking the core architecture of a smart 
wearable is a  combination of the following: 

•   A microprocessor or microcontroller or similar IC 
•   Micro-electromechanical sensors (MEMS) 
•   Small mechanical actuators 
•   Global Positioning System (GPS) IC 
•   Bluetooth/cellular/Wi-Fi connectivity to collect/process and 

sync data 
•   Imaging electronics, LEDs 
•   Computing resources 
•   Rechargeable or primary cell (non-rechargeable) battery or 

battery pack
•   Support electronics 

Thus, it is clear that a wearable unit’s primary design goals 
would be to have a compact form factor, low weight for wear-
ability and comfort and possess ultralow energy consumption to 
extend battery run time/life.

Practical power conversion solutions
Linear Technology has introduced a number of power conver-
sion ICs which have the necessary features and performance 
characteristics to enable such low levels of harvested power 
to be used in IoT. The LTC3107 is a highly integrated DC/DC 
converter designed to extend the life of a primary battery in low 
power wireless systems by harvesting and managing surplus 
energy from extremely low input voltage sources such as TEGs 
(Thermoelectric Generators) and thermopiles.

With the LTC3107, a point-of-load energy harvester requires 
little space, just enough room for the LTC3107’s 3×3mm DFN 
package and a few external components. By generating an out-
put voltage that tracks that of the existing primary battery, the 
LTC3107 can be seamlessly adopted to bring the cost-savings 
of free thermal energy harvesting to new and existing battery-
powered designs. Furthermore, the LTC3107, along with a small 
source of thermal energy, can extend battery life, in some cases 
up to the shelf life of the battery, thereby reducing the recurring 

maintenance costs associated with battery replacement. 
Another example is the LTC3331 (see figure 2) a complete 

regulating energy harvesting solution that delivers up to 50mA 
of continuous output current to extend battery life when har-

vestable energy is available. 
It requires no supply current 
from the battery when provid-
ing regulated power to the load 
from harvested energy and only 
950nA operating when powered 
from the battery under no-
load conditions. The LTC3331 
integrates a high voltage energy 
harvesting power supply, plus 
a synchronous buck-boost DC/
DC converter powered from a 
rechargeable primary cell battery 
to create a single non-interrupt-
ible output for energy harvesting 
applications such as wireless 
sensor nodes (WSNs) and IoT 
devices.

The LTC3331’s energy har-
vesting power supply, consisting 

of a full-wave bridge rectifier accommodating AC or DC inputs 
and a high efficiency synchronous buck converter, harvests 
energy from piezoelectric (AC), solar (DC) or magnetic (AC) 
sources. A 10mA shunt enables simple charging of the battery 
with harvested energy while a low battery disconnect function 
protects the battery from deep discharge. The rechargeable 
battery powers a synchronous buck-boost converter that oper-
ates from 1.8V to 5.5V at its input and is used when harvested 
energy is not available to regulate the output whether the input 
is above, below or equal to the output. The LTC3331 battery 
charger has a very important power management feature that 
cannot be overlooked when dealing with micropower sources.  
The LTC3331 incorporates logical control of the battery char-
ger such that it will only charge the battery when the energy 
harvested supply has excess energy.  Without this logical func-
tion the energy harvested source would get stuck at startup at 
some non-optimal operating point and not be able to power the 
intended application through its startup. The LTC3331 automati-
cally transitions to the battery when the harvesting source is 
no longer available. This has the added benefit of allowing the 
battery operated WSN to extend its operating life from 10 years 
to over 20 years if a suitable EH power source is available at 
least half of the time, and even longer if the EH source is more 
prevalent. 

Finally, the LTC3335 nanopower buck-boost DC/DC convert-
er, with an integrated coulomb counter, is targeted at wireless 
sensor networks and general purpose energy harvesting ap-
plications. It is a high efficiency, low quiescent current (680nA) 
converter. Its integrated coulomb counter monitors accumu-
lated battery discharge in long life battery powered applications. 
This counter stores the accumulated battery discharge in an 
internal register accessible via an I2C interface. The buck-boost 
converter can operate down to1.8V on its input and provides 
eight pin selectable output voltages with up to 50mA of output 
current. To accommodate a wide range of battery types and 
sizes, the peak input current can be selected from as low as 
5mA to as high as 250mA and the full-scale coulomb counter 
has a programmable range of 32,768:1.

Fig. 2: The LTC3331 converts multiple energy sources and 
can use a primary rechargeable battery.
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Self-powered flexible mic/speaker is 0.1mm thin
By Julien Happich

Led by Nelson Sepúlveda, Associ-
ate Professor at the Michigan State 
University, a team of researchers 

who recently reported a breakthrough in 
ferroelectret nanogenerators (FENGs) was 
able to further characterize the behaviour of 
their thin-film FENG as a flexible acoustic 
transducer capable of operating both as a 
loudspeaker and a microphone.

Their paper “Nanogenerator-based 
dual-functional and self-powered thin patch 
loudspeaker or microphone for flexible 
electronics” published in Nature Commu-
nications examines the FENG’s energy con-
version mechanism under various sound 
pressure levels (SPL). Because the 0.1mm 
thin polypropylene ferroelectret (PPFE) 
includes compressible charged voids 
behaving as deformable dipoles in a metal-
insulator-metal structure (with conductive 
silver layers for electrodes on the faces of 
the film), the alternating waves of sound 
pressure are faithfully transduced into alter-
nating electrical signals. Here, rather than 
focus on energy generation, the study focused on reading out the 
analogue signal produced by the polymer-based FENG and the 
results are compelling.

Performing measurements using three different configurations 
(the FENG as a freestanding film, affixed to a soft substrate, and 
attached to a soft substrate and rolled up into a cylinder), the 
researchers were able not only to accurately record sound in all 
three configurations, but also reversibly to play sounds by apply-
ing electric signals to the transducer.

The study shows the FENG-based microphone to be highly 
sensitive to a broad range of frequency including the full 20Hz to 
20kHz human hearing range and extrapolates that such poly-
propylene ferroelectrets could be used as a thin, wearable and 
self-powered loudspeaker or microphone patch.

In one demonstration, the researchers recorded with high 
fidelity Verdi’s symphony “La Traviata, Brindisi” with a piece 
of paper-like FENG-based microphone. In another demon-
stration, the thin flexible microphone was used to accurately 
perform voiceprint identity recognition (to secure access to a 
computer). Such films could easily be integrated secretly within 

a computer or personal device for 
added subtlety and perform either 
as a speaker or as a microphone. 
To prove the speaker functionality, 
the researchers embedded and 
connected together a matrix of 
square-shaped sheets of FENGs 
into a freestanding flag which they 
could use to play music. 

Another benefit of such FENG-
based loudspeakers is their sym-
metric output, producing identical 
sound pressure from both surfaces 
(hence radiating sound not only 
from the front side but from the 
backside at same level). In effect, 
this means more sound can be di-
rected to more listeners, the paper 
notes. In the case of a cylindrical 
implementation, the paper reports 
that the rolled-up FENG forms an 
omnidirectional loudspeaker with 
the same directivity factor at every 
listener angle. As for the energy-

harvesting application initially reported, a single FENG-based 
device can be folded and stacked to form multilayer structures, 
further increasing its sensitivity and performance. Because they 
are so thin and flexible, such FENG-based dual-functional acous-
tic devices could integrate many consumer applications with 
different form factors. Cited in the paper are FENG-based micro-
phones integrated onto flexible electronic devices including smart 
cards (ID or banking) for authentication through voice recognition 
but also self-read e-newspapers (a flexible e-paper integrating 
the speaker into its laminated construction) or projection screens 
with integrated speakers. Pervasive active noise cancellation is 
another use case put forward, whereby such films could cover 
the cabin walls of cars, aircrafts and submarines.

A schematic diagram of the Michigan State University (MSU) 
music-playing flag and photos of its demonstration.

Demonstrating the acoustic wave recording 
performances of a FENG-based microphone. (a) 
The transformation from acoustic energy to electric 
energy. (b) Recording “ La Traviata, Brindisi”. (c) 
Sound wave and acoustic spectrogram of the 
original music and (d) of the recorded music. (e and 
f) Expanded and detailed views of the original (e) 
and recorded (f) music.

Energy conversion mechanisms of a FENG. (a) The charge 
distribution and giant dipoles with upper and lower surfaces 
oppositely charged. (b) Electromechanical effect under direct 
pressure. (c) When the pressure is released, the giant dipoles 
restore their original sizes and a reverse current is generated. 
(d) Reverse electromechanical interaction: applying a positive 

potential further expands the giant dipoles. (e) The giant dipoles 
shrink as a negative potential is applied.
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Exploring single-molecule thermoelectric devices
By Nick Flaherty 

Researchers at Osaka University have found that the 
geometry of single molecule-electrode contacts can 
dramatically improve the thermoelectric behaviour of the 

molecule and its ability to turn heat into power.
The team found that optimizing the electronic states of a sin-

gle molecule bridging electrodes 
could yield a large thermoelectric 
effect. The contact between the 
molecule and electrodes also 
influences the thermoelectric 
behaviour. 

The team first fabricated 
structures consisting of gold 
electrodes bridged by various 
single molecules. The distance 
between the electrodes, which 
were held under a temperature 
gradient, was repeatedly in-
creased and decreased while the 
electrical conductance and thermovoltage of each structure 
was measured. The team simultaneously measured the electri-
cal conductance and thermovoltage of molecules with differ-
ent groups, anchoring the molecules to the electrodes at room 
temperature in vacuum. 

“We investigated the thermoelectric characteristics of vari-
ous single benzene-based molecules with an emphasis on 
influence of their junction structures,” said researcher Makusu 

Tsutsui. “The molecules displayed different behaviour depend-
ing on their electrode-anchoring groups, and all molecule types 
displayed multiple thermovoltage states.” 

The multiple thermovoltage states of the molecules were 
investigated by thermoelectric measurements and theoretical 

analysis. The largest thermo-
electric effect was observed 
for structures containing a 
stretched thiol linkage with the 
gold electrode. The increased 
thermovoltage of the structures 
with a stretched gold-thiol bond 
was attributed to this configura-
tion shifting the energy level of 
the molecule involved in electron 
transport to a more favorable 
position. 

“The observed dependence 
of thermovoltage on the anchor-

ing group in the junction structures reveals a way to modulate 
the thermoelectric performance of single-molecule devices,” he 
said. 

The group’s results expand our understanding of how the 
geometry of a single-molecule device can influence its thermo-
electric figure of merit. These findings should contribute to the 
development of single-molecule thermoelectric devices that can 
efficiently derive electricity from heat. 

Energy harvesting eval kit eases power 
management of battery-free designs
Built around Cypress’ S6AE102A and S6AE103A PMICs, 
the CYALKIT-E04 evaluation kit provides developers with an 

easy-to-use 
platform to cre-
ate battery-free 
systems using a 
solar-powered 
module or to 
support battery-
life extension.
The kit can be 
used with Blue-
tooth Low Ener-
gy (BLE) wireless 

connectivity solutions from Cypress for IoT applications. The 
two PMICs can use solar energy to charge a super capacitor, 
along with a sensor board to analyze magnetic door sensor 
or ambient light sensor operation. The kit includes a solar 
module, a coin battery, reference schematics, a BOM list and 
layout to streamline designs. The S6AE102A and S6AE103A 
Energy Harvesting PMIC devices operate with startup power 
of 1.2uW, four times lower than the nearest competitor, with a 
consumption current as low as 280nA, maximizing the power 
available for the sensing, processing and communications 
functions of a target application.
Cypress Semiconductor
www.cypress.com

Modular smart home energy platform eases 
residential solar and storage deployment
Empower Micro Systems has launched a modular smart home 
energy platform designed specifically for residential solar, en-

ergy storage, 
and unified 
solar and en-
ergy storage 
systems using 
standard AC 
wiring.
The Genesys 
8K modular 
technol-
ogy platform 
provides 98% 

efficiency, instrumentation-grade power quality (1% THD), 
and a 100% solid state design for reliability. Empower has 
licensed patented technology and turn key product designs to 
inverter, photovoltaic module, and lithium-ion battery module 
manufacturers around the world looking to gain traction in the 
rapidly converging residential smart energy sector. The design 
has only two components, or stock keeping units (SKUs), for 
residential installations: the 8K PowerBridge, a module-level 
Fractal Inverter; and the 8K PowerHub, a Smart Energy Com-
biner. This is a quarter of other systems and lowers distributor 
inventory and logistics costs with faster installation. 
Empower Micro Systems
www.empowermicro.com
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Power-conscious display design  
for a great user experience
By Paul Hooper 

Thinking creatively about the 
needs of the user interface 
can help meet challeng-

ing power and cost targets when 
designing products for use in en-
vironments ranging from homes 
or offices to cars or factories.

Power consumption and bill of 
materials are important factors in 
many design projects. If either is 
too high there may be pressure 
to compromise on some features. 
The user interface could become 
a target: a colour TFT-LCD can 
be resource-hungry, but the look 
and feel are critical if the product 
is to be popular and successful. 
Not all end-product applica-
tions need a TFT-LCD. The latest 
monochrome display technolo-
gies can provide good alternatives when applied thoughtfully, 
and can lower the demands on system resources while still 
ensuring a great user experience.

Close the gap with advanced technologies
Monochrome LCD displays have improved in many ways since 
the end of the 2G-mobile era. Designers can choose from a 
wide variety of display types, and newer technologies such as 
Fast-Response (FRSTN) and film-compensated FSTN or FFSTN 
types, deliver faster response times, sharper images, higher 
contrast and wider viewing angles than older, standard STN 
displays. Dual-Scan DSTN displays have also been introduced, 
which achieve higher image quality by effectively doubling the 
line-refresh rate.

Vertical alignment displays with true black background are 
another exciting new development in monochrome LCDs. These 
can achieve a contrast ratio of more than 1000:1, and deliver 
sharp image quality as well as wide viewing angles. Almost 
any backlight colour can be used to deliver the required visual 
effect. Crisp white backlighting, for example, can be impressive 
and easy to read, and selective colour is also possible through 
special backlight design or with optical filters. Inventive use 
of selective colour can provide an efficient and cost-effective 
way of making a warning graphic stand out against simple and 
straightforward characters or graphics. Figure 1 shows how this 
type of display can be engineered to deliver a powerful visual 
impact.

Although TFT-LCD still has the edge in terms of image qual-
ity, and faster response improves handling of moving graphics 
such as a mouse pointer, the performance gap between mono-
chrome and TFT-LCDs has narrowed. 

By concentrating on meet-
ing the needs of the application, 
such as the use of colours, likely 
viewing angles, or any need for 
fast-moving images or icons, a 
monochrome display can be en-
gineered to deliver a high-quality 
user experience in applications 
ranging from consumer products 
to professional electronic equip-
ment and automotive displays.

Simplify system design
Today’s STN LCDs can also help 
save power consumption and 
bill of materials costs throughout 
the system as a whole. Whereas 
a TFT-LCD usually requires 
extremely bright backlighting to 
give punchy colours, the per-

formance of monochrome displays is much less dependent on 
backlight brightness.

In addition, because there are usually fewer pixels to ad-
dress, the demands on the display controller or system proces-
sor are also lower: whereas the resolution of a TFT-LCD can 
be 320x240 up to full HD, and with red, green and blue (RGB) 
channels, a good user experience can be achieved with a 
monochrome display having as few as 128x64 pixels depending 
on the application and size. This can ease controller selection, 
allowing selection of a lower-cost, lower-power device. Operat-
ing at lower clock speeds reduces power consumption and any 
thermal challenges. Also, less RAM is required to manage the 
display thereby helping save cost and reduce board size. The 
exact reduction in RAM demand or CPU loading that can be 
achieved by such a switch depends, of course, on the applica-
tion, the size and type of display, and the controller. 

It is worth noting that a low-resolution colour TFT-LCD may 
be a viable option for some projects, which can help reduce the 
number of pixels that need to be addressed and hence allow a 
lower-cost microcontroller or CPU. This could be implemented 
as a custom display, or by modifying a standard TFT-LCD. Vari-
ous other enhancements are possible, such as re-optimising the 
backlight. 

Customise cost-effectively
With careful design of the user interface and system electron-
ics, a monochrome LCD can help product developers meet 
tight power and cost targets. Moreover, economic factors allow 
a custom STN-LCD to be developed at a competitive price, 
compared to a standard TFT-LCD panel. This gives product de-
signers even more flexibility to specify exactly the right display 
size, special icons, dot arrays or characters. Fine-tuning of the 
materials and assembly processes can help optimise environ-
mental performance. Moreover, long-term availability can be 

Paul Hooper is Display Group Manager at andersdx -  
www.andersdx.com 

Fig. 1: Vertical alignment display with true black background 
and a high contrast ratio.
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assured. With the right kind of project management, a custom 
display can be manufactured in the Far East at favourable cost. 
However, the team in charge needs the skills and experience to 
ensure that the display received from the factory will meet the 
specification and satisfy all requirements of the application.

Anders has helped many product design teams achieve an 
efficient and cost-effective user interface, in a wide variety of 
projects such as domestic appliances, coffee makers, security 
entry panels, and industrial controls.

 
Design from Experience
Some of the most important aspects in the design of a custom 
display are related to the operating environment. In one recent 
project; a graphical user interface for a high-end washing ma-
chine, the team helped to develop the display which included 
a direct heat-seal bonded flexi cable, creating a permanent 
electrical connection between the display and interface board 
to ensure superior reliability compared to the usual default 
construction comprising an elastomeric connector and com-

pression bezel. The resulting display proved to be highly 
resilient when exposed to high humidity, variations in 
temperature, and motor-related vibration (see figure 3).

The performance of the rear polariser has a major in-
fluence on the overall visual effect given by the display. 
A small change in the polariser properties can be easily 
noticeable. 

Close interaction with the overseas manufacturer can 
help ensure consistent performance and quality, even 
if the specified materials must be changed. In another 
recent project, the specified polarising material was 
made obsolete by the factory’s supplier. Engineers at 
Anders helped to evaluate alternative materials to iden-
tify a replacement that would ensure consistent display 
performance when combined with the existing LCD and 
backlight.

Conclusion
A great user experience is a vital feature of any new 
product entering the market, but so, too, are power 
consumption and cost. Basing the user interface on a 
full-colour TFT-LCD could be excessive in most re-
spects and not optimal for all end products. Today’s 
monochrome displays can deliver a good impression at 
lower cost and power, and the opportunity to customise 

cost-effectively within a well-managed project provides scope 
to create an even more outstanding result.

DISPLAY TECHNOLOGIES

due to the bankruptcy of Leiterplatten Produktion Pfullingen

FULLY-AUTOMATIC FINGER TESTER “Atg Luther &
Maelzer”; picoprobe flying probe tester “Luther & Maelzer”; circuit
board testers; AOI / X-ray inspection systems incl. “Camtek”;
COPPER PLATING LINES incl. “Schlötter”; chemical copper line;
nickel-gold line; PCB repair stations;

HOT AIR LEVELLING LINE “Penta”; hot air tinning plant;
cut sheet dry laminators incl. “Dynachem”; multilayer laminating
presses “Cedal”; cooling presses; inner layer bonding line; mylar sheet
peelers; laser image/photo plotters; exposure machines/systems;

(X-RAY/LASER) DRILLING MACHINES incl. “Schmoll”,
“Pluritec”, “GSi Lumonics”; router machines; scoring machines incl.
“LHMT”; circuit board cleaning line “Schmid”; outer/inner layer
cleaning lines; desmear line; pumice scrubbing machine;

Viewing: Wednesday 7 and Thursday 8 June, 72793 Pfullingen (DE)

www.TroostwijkAuctions.com

Complete PCB Production Plant

CLOSING: Tuesday 13 JUNE

ONLINE AUCTION

Fig. 2: A monochrome display uses low power, suitable for metering 
applications.

Fig 3: Design considerations include humidity, high 
temperatures and vibration.
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OLEDs too costly, micro-LEDs to steal  
the show promises Canadian startup
By Julien Happich

Coming out of stealth, year-old Canadian startup VueReal 
announced the development of a 4K micro-LED ar-
ray boasting a 6000ppi resolution, a world’s first for an 

emissive display according to the company. The announcement 
made mentions of a so-called Continuous Pixelation technol-
ogy, eeNews Europe got in touch with Reza Chaji, VueReal’s 
founder and CEO to get a few more details.

Chaji received his PhD in Electrical & Computer Engineer-
ing in 2008 from the University of Waterloo (Canada) where he 
developed a novel AMOLED pixel driver architecture to dra-
matically reduce settling times and parasitic capacitance while 
boosting circuit gains. 
But although he spent 
many years working 
with OLEDs, Chaji and 
his team are now fully 
focused on micro-LEDs.

Having worked 
extensively with OLEDs, 
the CEO says he 
understands too well 
their limitations, notably 
when operating them 
at high brightness or at 
high temperature. 

“There are two big 
challenges with OLEDs, 
their low performance 
when you make indi-
vidual pixels too small and yield in high-throughput manufactur-
ing”, Chaji says. 

“It costs too much if you have to repair thousands of defec-
tive OLEDs pixels in a panel with millions of pixels. One beauti-
ful thing about LEDs compared to OLEDs is that the equipment 
to produce them costs only a fraction of the equipment required 
for OLEDs. The LED industry is mature, and we’ve developed 
the technology to transfer millions of those into a display”, the 
CEO continued.

“As for flexibility, it is very difficult to make a flexible OLED 
display without causing damage to the OLED encapsulant. We 
achieve much easier flexibility with our micro-LEDs and they are 
much brighter, over 4,000 nits for LEDs versus 500 to 700 nits 
typically for OLEDs” said Chaji.

“We have solved the yield and pitch issues for micro dis-
plays, we can have a sub-micron pitch, that’s what we call 
our Continuous Pixelation technology because you can’t see 
the pixels. Then we can transfer the micro-LEDs to a flexible 
substrate thanks to our patented Solid Printing technology and 
be cost competitive with OLEDs on smartphones and mid-size 
screens for tablets” boasted the CEO, “and much cheaper for 
larger panels like TVs”.

“The maths is simple, considering that for a UHD micro-
display (3840×2160 pixels), you pay per pixels, if we make 
them smaller, then we make the overall display cheaper too”. In 
effect, the 6000ppi 4K micro-LED array is just about 0.7” in di-

agonal and is claimed to surpass the performance of DLPs (with 
a higher contrast, a lower power consumption, a lower footprint 
and no requirement for a light engine).

Chaji explained that VueReal starts with readily available LED 
epitaxial wafers and then structures the individual pixels and 
their proprietary driving circuitry, compensating for intrinsic non-
uniformities through specific algorithms. A patented lift-off pro-
cess allows the company to transfer a layer only a few microns 
thick with millions of LED pixels, to larger substrates, at once. 
The company claims its micro-LED solution draws about three 
times less power than OLED displays of a similar size. 

“We were able to 
identify the sources 
of defects so that 
we don’t transfer the 
defects to the panels, 
and we make repairs 
manageable” said Chaji 
without revealing more.

The startup is go-
ing through a series 
A round of funding to 
accelerate its technol-
ogy deployment and is 
involved with several 
display manufactur-
ers into development 
programs.

VueReal’s CEO is 
convinced that ultimately, micro-LEDs will displace OLEDs, 
beating them on cost and efficiency. “Our partners appreciate 
the economic feasibility, our transfer yields, and some hope to 
get their first products out by 2018” told us Chaji.

VueReal will offer two types of micro-LED displays, one with 
sub-micron pixels for AR and VR micro-display applications, 
and for larger displays a technology with pixels structured and 
pitched only a couple of microns apart. 

Talking about the company’s roadmap for success, the CEO 
clarified: “We want to keep some manufacturing capability for 
niche displays, so we can further develop and improve our 
technology and stay ahead of competition. But for consumer 
products such as virtual reality headsets, we’ll license the 
technology to partners”. One niche application could be very 
high ppi, high brightness micro-displays for automotive head-up 
displays.

“In the long term, we think licensing will be our main source 
of income. Because our transfer process goes well beyond dis-
play applications. It bridges two different worlds, fast efficient 
semiconductors and flexible applications. We started with dis-
plays because we have a lot of connections in this industry, but 
it could be expanded to a lot more areas”, concluded Chaji.

Applications put forward by VueReal in its most recent press 
release include maskless photolithography or compact and 
high-bit-rate communication channels for inter/intra-chip, elec-
tronic devices, and data centers. 
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Startup beats QDs and OLEDs  
to colour rendering
By Julien Happich

Two-year old Californian startup PixelDisplay aims to revo-
lutionize the colour rendering of LCD displays with a new 
technology which it claims exceeds Quantum Dot and 

OLED colour gamut.
Demonstrating the trade-marked Vivid 

Color technology at DisplayWeek, Pixel-
Display’s CTO David Wyatt accepted to 
share more details with eeNews Europe.

In a presentation “Ultra-Wide Gamut 
LCD using Vivid Color Technology,” 
nominated for Distinguished Paper during 
the tradeshow’s technical symposium, the 
CTO detailed the optimization steps the 
PixelDisplay has taken to design a white 
LED backlight that would generate more 
saturated and non-overlapping red, green 
and blue (RGB) primary colours, each 
with a FWHM (full width at half maximum) 
emission narrowed down to 10nm.

In a live demonstration at DisplayWeek, 
the company is putting different light 
sources (LED, Laser, iPhone, Vivid Color) 
into an integrating sphere with a live spectroradiometer show-
ing the spectral characteristics, showing visitors real working 
hardware rather than simulations.

The proprietary InGaN LED developed by the company, 
together with a custom blend of nitride, silicate and aluminate 
based-phosphors and newly developed colour filters to effi-
ciently suppress colour crosstalk, achieves a high colour gamut 
(97.8% Rec. 2020 in CIE 1976), comparable to laser-lit displays.

Emitting at three peak wavelengths of 467nm, 532nm, and 
630nm for the primary blue, green and red colours respectively, 
consistent with the three primary colours of Rec. 2020 standard, 
the new white LED design not only outshines state-of-the-art 
QDs and OLEDs while being cheaper, it could also enable the 
use of more transmissive colour-filters, further improving power-
efficiency and battery-life.

Discussing why most LCD displays use commercial white 
LEDs for their backlight (optimized for the broadest spectrum 
rather than three narrow RGB peaks), Wyatt explains that 
today’s “White” LED is essentially a “hack”. “It’s really Blue + 
yellow, which psychovisually appears white to humans because 
it triggers complementary colour optic nerves”.

“There are many other applications compromised by this 
Solid-state Lighting approach including street lighting, agricul-
ture, HUDs” the CTO added, referring to the American Medical 
Association’s warning on the adverse effects of unwanted blue 
light.

So why hasn’t been done or attempted before? 
“It has ‘kind of’ been done with quantum dot, and LG’s 

“nanocell”. The key differences are that we do it inside the LED, 
before the light even leaves the LED, and we recycle the light 
into what we do want to save power (battery-life) and maintain 
a higher energy-efficiency” Wyatt says, highlighting that the LG 
nanocell merely absorbs the unwanted light wavelengths. 

“These past TV solutions haven’t cared about power or 

thickness as much 
as portable display 
devices. We are 

targeting the segments that have been 
unsatisfied with QD or OLED offerings” 
Wyatt told eeNews Europe.

Discussing about the tuneable InGaN 
junction in use for the Vivid Color tech-
nology, the CTO says the specifications 
are flexible and can be tuned. “We are 
flexible on this, but encourage working 
with highest natural efficiency UV and 
Blue junction wavelengths. For example 
a common blue of 447nm can be most 
efficient” Wyatt says. 

The company does not position 
itself as an LED maker and doesn’t aspire to be one, the CTO 
clarified, hence it plans to licence its technology for others to 
manufacture.

“We’re working within the panel ecosystem, with LED and 
Micro-LED as well as Panel and system level makers. Licensing 
and creating joint ventures as we go”.

Another interesting applications for these pure primary 
colours white LEDs include holographic displays used in AR ap-
plications, notes Wyatt. 

“Typically, those use lasers for the narrow FWHM needed for 
wavefront reconstruction in holographic 3D, but we now have a 
zero-speckle and eye-damage-safe alternative” he emphasized. 

As an added bonus for display manufacturers, the Vivid Color 
LED technology leverages existing manufacturing processes 
and infrastructure while being fully RoHS compliant.

The prototype live demo shows spectral 
characteristics of the Vivid Color LED as 
measured from an integrating sphere. 

Measured emission spectra for a 
conventional white LED versus the 
Vivid Color LED.
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True circle AMOLED smartwatch displays  
1.2” and 1.4” in diameter
Among the novel display technologies that AU Optronics 
is presenting at SID’s Display Week 2017 is what the com-

pany claims to be the 
world’s first 1.2-inch 
and 1.4-inch true 
circle AMOLED smart-
watch displays and a 
5-inch foldable touch 
AMOLED for future 
wearable or phablet 
applications. The high 

resolution true circle AMOLED displays feature a high pixel 
density of 326ppi PPI. AUO took circular design to the next 
level by creating slim salient corner on the two displays, merely 
2.2mm and 2.34mm wide, respectively. This contributes to 
a true circle display appearance, lending flexibility for watch 
brands to be more creative with their designs. What’s more, 
both displays use around 30 percent less power than other 
models in the market, claims the manufacturer. By administer-
ing an enhanced structural design, the 5-inch foldable touch 
AMOLED on exhibit allows a folding radius of 4mm while still 
delivering HD grade image quality and 95% coverage of the 
BT.2020 color gamut. In addition, the display has touch sensor 
and cover film integrated and is only 0.1mm thick, creating 
more inspirations for future wearable or phablet designs.
AU Optronics
www.auo.com

TFT-tech-based matrix sensor overcomes  
false touch issues
Peratech’s active matrix sensor based on the company’s Quan-
tum Tunnelling Composite (QTC) technologies uses the same 

principles as TFT display 
backplanes to overcome the 
issues of “ghost” or false 
touches that Peratech says 
are associated with many 
matrix sensors. The compat-
ibility between TFT backplane 
and QTC allows active matrix 
connectivity to QTC touch 

sensors, overcoming resolution, cross-talk and ghosting issues. 
The ability to print QTC “sensels” in a layered construction that 
can be combined with the manufacture of TFT backplanes, 
offers a solution that is affordable in consumer applications. 
Peratech’s touch sensors based on Quantum Tunnelling Com-
posites are supplied in the form of a polymer membrane as thin 
as 50 µm. The sensors can be applied under displays and along 
the edges and on the backs of handheld consumer electronic 
devices. 3D touch is achieved with sensor arrays determining 
X-Y position through touch and applied force in the Z-axis. The 
active matrix sensor can be configured for resolutions down to 
0.5 mm sensels with 0.8 µm spacing on glass. Used under a 
display, Peratech’s sensors can sense the force applied across 
the screen and compute the touch pressure for individual zones 
or functions.
Peratech
www.peratech.com

Display designer kits speed UI design
andersDX has launched a new family of Display Designer Kits 
offering customers an instant option for creating prototype 
user interface concepts from a pre-integrated touch screen 

and processor that can 
form the basis of or even 
be the production ready 
design. Each Designer Kit 
is an all-in-one embedded 
solution featuring ARM or 
x86 processors that are 
pre-integrated with high 

performance Projected Capacitive Touchscreens in a range 
of popular sizes. They are supplied as off the shelf, ready to 
use platforms, including a display and touch screen assembly, 
pre-integrated with multi-functional embedded hardware and 
a graphic software environment. A Windows or Linux operat-
ing system is pre-installed. The first andersDX designer kits to 
be released are the Starterkit-iMX6, based on the Freescale 
i.MX6 quad core Cortex-A9 CPU module, the Starterkit-
N2930 Baytrail based on the Intel Bay Trail 64-bit Quad Core 
N2930 CPU, and Starterkit-T335, based on the Texas Instru-
ments T335 single-core Cortex-A8 module. Kits based on fur-
ther processor types, such as the iMX7, are in development. 
Each processor is offered with a range of multi-touch display 
sizes, and a choice of pre-installed operating systems. The 
kits offer comprehensive interface options too.
andersDX
www.andersdx.com

Garmin expands AR into aircrafts  
with head-up display
Garmin International has developed the GHD 2100, a head-up 
display for super-midsize, midsize and light business aircrafts.

Incorporating modern opti-
cal design within a single 
display unit, the system 
projects a crisp, clear view 
of pertinent flight informa-
tion while also offering 
superior integration with 
Garmin Integrated Flight 
Decks for a near-seamless 

transition between the GHD and primary flight display (PFD). 
The self-contained projection system has a large 30-degree by 
24-degree field-of-view and is driven by the Garmin Integrated 
Flight Deck, sharing a familiar presentation of critical flight infor-
mation and symbology to provide optimal situational awareness 
throughout every phase of flight. Information is displayed in an 
easy to read format and delivers supreme clarity and bright-
ness in all lighting conditions. Whether in clouds, day or night, 
the GHD incorporates intelligent dimming, which automatically 
adapts to ambient light and allows pilots to focus on flying the 
aircraft. Further reducing pilot workload, the GHD offers declut-
ter mode so pilots can optimize the display to suit their needs. 
The GHD boasts a simplistic control interface and offers similari-
ties in tactile operation with the Garmin Integrated Flight Deck 
for an even more seamless transition throughout the cockpit.
Garmin
www.garmin.com
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Leti solves stacking issue for micro-LED displays
By Julien Happich

Moving away from the traditional 3D heterogeneous stacking approach where 
a full microLED array is first fabricated out of a GaN epiwafer before being 
flipped and assembled to a separately fabricated CMOS active backplane 

(with inherent alignment and pixel pitch 
limitations), researchers from CEA-LETI 
disclosed their new strategy and a first 
working prototype at SID’s Display Week 
exhibition.

As lead author François Templier 
presented during a talk titled “A Novel 
Process for Fabricating High-Resolution 
and Very Small Pixel-pitch GaN LED Mi-
crodisplays”, the novel strategy consists in growing a GaN LED epilayer on a substrate, 
transferring and bonding this un-patterned epilayer onto a CMOS active-matrix, and 
after removing the first substrate, patterning the micro-LED array out of the epilayer so 
as to directly fabricate the LEDs on top the CMOS wafer.

In this approach, the microLEDs can be fabricated with the latest semiconductor 
manufacturing techniques and the best feature sizes, without the limitations of mechan-
ical wafer to wafer alignment which would also limit pixel pitch (since each individual 
pixel would have to be aligned with a contact pad).

What’s more, because GaN epilayers can be grown on 200mm silicon wafers, they 
can optimally match the size of CMOS active-matrix wafers, so the devices can be fully 
fabricated on a CMOS line for high yield and mass production.

The researchers demonstrated the feasibility of their approach by fabricating various 
GaN/Si micro-LED arrays of different pitches, down to 3μm for individual LEDs only 
2μm wide. Turn on voltage was about 2V with current levels up to 1mA.  Applications 
for low cost, mass-produced high-brightness, ultra-high-resolution GaN-based micro-
displays include wearable devices (AR/VR), advanced Head-Up Display (HUD) systems 
and compact projectors. At the show, CEA-LETI also showcased a blue monochrome 
GaN-based WVGA resolution (873x500 pixels) prototype microdisplay with a pixel pitch 
of 10µm (based on previous hybridization strategies with inherent pixel pitch limitations).

from
low-
profile .18"ht.

SURFACE MOUNT

(and thru-hole)

Transformers 

& Inductors

Size
does

matter!

• Audio Transformers
• Pulse Transformers
• DC-DC Converter

Transformers
• MultiPlex Data Bus 

Transformers
• Power &

EMI Inductors

Pico Representatives
Germany

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

Phone: 0049 89 4602852
Fax: 0049 89 46205442

England
Ginsbury Electronics Ltd.

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

Fax: 0044 1634 290904

PICO Electronics,Inc.
143 Sparks Ave. Pelham, N.Y. 10803
E Mail: info@picoelectronics.com

VISIT OUR EXCITING 
NEW WEBSITE

www.picoelectronics.com
Featuring our easy-to-use 

product Search Wizard!

See Pico’s full Catalog immediately

www.picoelectronics.com

A19E_EET_2_37x10_87_A19E.qxd  3/24/17  4:42 PM  Page 1

OLED microdisplay doubles as optical fingerprint sensor
At SID Display Week 2017 which took place in Los Angeles last May, Fraunhofer 
Institute for Organic Electronics, Electron Beam and Plasma Technology FEP 
presented a high-resolution OLED microdisplay that also integrates photodiodes, 

doubling up as an optical fingerprint-sensor. The 
fingerprint sensor to be presented uses the bidirec-
tional functionality of light-emission and –detection to 
detect and analyse the light reflected by a finger as it 
is illuminated by the OLED display. The first prototype 
has a native resolution of 1600 dpi, three times more 
than typically required by the FBI. This high spatial 
resolution enables the identification even of smallest 
sweat pores beside the typical papillary lines, which 

can be used to increase the security. “We have used an extra-thin encapsulation for 
the chip of this fingerprint sensor. Thereby the distance between finger and image 
sensor has been minimized and the fingerprint can be captured excellently. Thus, 
an additional imaging optics is not necessary for this application”, explains Bernd 
Richter, deputy division manager for OLED microdisplays and sensors at Fraunhofer 
FEP. One of the most promising applications of this new kind of sensor is the user 
verification in mobile devices. Because of the particularly high resolution in compari-
son to the typically used capacitive fingerprint sensors these devices are much less 
vulnerable to so-called spoofing (the manipulation by “false fingers”). Another nice 
side effect is the opportunity for using the active area as a normal display e.g. for 
branding, displaying logos or notifications.
Fraunhofer FEP
www.fep.fraunhofer.de/en
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Digital hardware design: make it simple!
By Charles Papon

VHDL and Verilog are the two main-stream 
languages used to describe synthesizable 
digital hardware. However we should not 

forget that they were not initially created for this 
purpose but for simulations and documentations. 
This fact, combined with many others syntaxes 
weakness, result in many issues as a weak 
design parameterization capability, weak design 
reusability, way too high verbosity, workarounds 
and a fade border between synthesizable and 
non-synthesizable features. Facing those limita-
tions and problems, new alternative solutions 
promoting modern descriptions paradigms have 
emerged, as Bluespec, Chisel, CλaSH, Migen, 
MyHDL, SpinalHDL and many others. 

Describing hardware 
in a different way
SpinalHDL, as VHDL and Verilog, can be used to describe 
hardware by defining register and gates, but in place of using 
the well-known event driven paradigm to describe hardware 
(as VHDL and Verilog does), it uses a syntax which is specially 
dedicated to this purpose. This allows to differentiate combina-
torial signals from registers in their declaration and to describe 
the hardware behaviour by 
defining rules. This means 
signals and registers can be 
assigned inside the same 
conditional statements, which 
would not be possible with the 
‘event driven’ alternatives (see 
figure 1). 

All the syntax of the lan-
guage can be used for the 
hardware description and can 
be split into two categories. 
One which explicitly defines 
synthesizable hardware by 
using dedicated types, and 
another one that can be used 
to elaborate the hardware 
structure, as for instance loop, 
functions and classes. Beyond that, the SpinalHDL compiler will 
perform many checks to be sure that the user design is legal, 
for instance with the absence of combinatorial loops, the com-
pleteness of all combinatorial assignments to avoid inferring 
unwanted latches and the legality of connections which cross 
clock domains, which make SpinalHDL very safe to use.

But the main rupture with VHDL and Verilog is the fact that 
SpinalHDL is embedded into a general purpose language 
(Scala). Thanks to this approach we get a “Meta HDL” where 
the high level parts (class, dynamic array, dictionary…) can 

be used to generate a synthesizable hardware description by 
algorithmic means. This provides a very high expressivity to 
describe flexible and reusable hardware. And in fact, it is what 
allows SpinalHDL to manipulate each element of the described 
design in an object-oriented and functional programming 
manner, which together with a capable standard library end up 

with unexpected capabilities in meta-hardware description and 
elaboration capabilities which are far beyond the VHDL, Verilog 
and SystemVerilog range (see figure 2).

The SpinalHDL compiler is able to translate user written 
hardware description into human readable and synthesisable 
VHDL/Verilog netlist (as most schematic entry tools are used 
to do), which makes it already compatible with most EDA tools 
used in the industry. 

What’s more, all the advanced features provided by Spinal-
HDL which are not necessarily natively supported by the target 
language/EDA tool (for example the type and data structure 
parameterization) are resolved inside the SpinalHDL compiler 
before being flattened/unrolled out into the generated VHDL/
Verilog netlist (see figure 3).

Charles Papon is the main developer of SpinalHDL -  
http://spinalhdl.github.io/SpinalDoc/  
He can be reached at charles.papon.90@gmail.com

Fig. 1: Simple hardware description.

Fig. 2: Register bank implementation by using abstractions.
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Catching a glimpse 
of the future
As a real-world demonstrator of those 
concepts, we used SpinalHDL to imple-
mented a small SoC named ‘Pinsec’, inte-
grating a RISC-V CPU, SDRAM controller, 
embedded RAM, GPIO, Timer, UART, VGA 
JTAG debug interface, all linked together 
by an AXI4 and a APB3 interconnect (see 
figure 4).

This demonstrator revealed how easy it 
is to implement the top level of the design, 
especially when it comes to the parame-
terization and instantiation of bus inter-
connects. Unlike the classical approaches, 

SpinalHDL allows this to be done with only a few lines of code, 
which dramatically increases readability and productivity. For 
example, connecting a new peripheral to the APB interconnect 
only required a single line of parameterization (see figure 5).

Another interesting demonstrator is the second itera-
tion of a RISC-V CPU (named VexRiscv) which demon-
strated the gain of using the advanced meta-hardware 
description capabilities of SpinalHDL. First, the CPU 
toplevel is an empty skeleton which only offers some 
elaboration services, as the automatic pipelining of 
signals through stages, and an arbitration interface for 
each stage. 

Coupled to a system of plugins registration which 
allows injecting hardware in the CPU toplevel, this ap-
proach supports a very flexible CPU architecture that 
can have multiple variants of the same features without 
having to integrate them into the CPU code. The plugins 
can range from the simplest things, such as a program 
counter or an integer ALU, to the most sophisticated 
ones such as a load and store support via an L1 cache.

The cooperation between plugins could also be very 
sophisticated. For example, all plugins could publish 
new instruction opcode and how they should be de-
coded by the instruction decoder. 

The instruction decoder will then use the Quine-Mc Cluskey 
algorithm combined with the SpinalHDL meta-hardware capa-
bilities to generate the minimal instruction decoding logic. 

Conclusions
Using SpinalHDL is an experience which changes the vision of 
the digital hardware design and allows true engineering. With 
all its features, it allows chip designers to describe elegant and 
reusable hardware without all the verbosity and limitations of 
commonly used HDL, like VHDL, Verilog and even System-
Verilog. It also proves the viability and gains of using software 
engineering technics to elaborate the hardware structure with-
out any overhead in the generated RTL. The language and its 
reference compiler are also completely free and open source.

Finally note that all the utilities and classes used in the above 
examples, such as Stream, RGB, queue, Apb3Decoder, AxiLite4 
and AxiLite4SlaveFactory aren’t feature provided in the Spinal-
HDL language, but are provided by standard libraries using its 
regular syntax. In other words, one can extend the language it-
self by implementing new libraries, abstractions layers and tools 
that could radically improve the expressivity of the hardware 
description, by introducing new concepts without losing of sight 
the abstracted hardware, as those library remains implemented 
within the RTL realm. 

CIRCUIT DESIGN & EDA TOOLS

Fig. 3: Implementation of an arbitrated pipeline.

Fig. 5: Pinsec’s toplevel instantiation of the bus bridge and all 
the APB3 bus fabric.

Fig. 4: Block diagram of the Pinsec SoC.
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Cloud-based DRC/LVS tools:  
affordable EDA for SMEs
By Steve Cowper and Alexander Grudanov

The recent expansion of small and medium enterprises 
needing to produce IC designs to support high growth 
areas such as Internet of Things (IoT) has led to a new 

EDA requirement that is markedly different to the typical user of 
Physical Verification (PV) tools. 

Traditionally, the market was dominated by large enterprises 
that could afford to have dedicated teams of designers who 
used the large-scale PV tool suites produced by well-known 
providers. With annual licenses costing typically 15,000 to 
50,000 Euros, this is clearly not sustainable for a small IC de-
signer who may do at most one or two tape outs per year.

In order to address this need, Polyteda Cloud, led by CEO 
Alexander Grudanov, was founded in 2015. With its headquar-
ters and R&D team located in Kiev, Ukraine, the startup has a 
strong focus on the EU market.

Polyteda Cloud leans heavily on the real world experience 
gained by Polyteda Ukraine who have been producing innova-
tive tools for PV such as PowerDRC/LVS since 2009 and which 
has been silicon-proven many times at 250 to 40nm nodes and 
shown to be effective up to 28nm. 

The aim was to be able to provide a full suite of PV tools that 
could be accessed securely from any location simply by enter-
ing a URL into a web browser. They recognised that in order 
to deliver this, they would need to also provide a fully man-
aged billing solution as well as addressing the concerns over 
IP protection. Having entered the EU Horizon 2020 competi-
tion, Polyteda Cloud became the first Ukrainian company to be 
awarded funding through this route and PVCloud was born as a 
product.

This unique solution allows IC designers to access PV tools 
on an hourly pay-as-you-use basis, giving them control over 
costs but still allowing them to confirm that their designs are 
compliant with foundry rule sets. 

PVCloud uses the underlying technology of the Polyteda so-
lution to not only provide the benefit of PV-as-a-Service (PVaaS) 
but also to leverage the multiprocessor power of cloud solutions 
to deliver significant performance enhancements. Polyteda’s so-
lutions have always had a reputation for very fast performance 
that is linearly scalable due largely to the use of a ‘Native Flat’ 
architecture and ‘One Shot Window Scan’ (check the whitepa-
per at http://bit.ly/2qTSPhC ).

These techniques are ideally suited to distributing a large PV 
job over multiple processors in a cloud environment and have 
generated some spectacular savings in run time without any 
loss of accuracy. 

One example is the evaluation of a memory chip with 36 
banks of SRAM memory in 180nm, with a total area of the top 
cell around 20mm2. 

The hierarchical mode was intentionally disabled to run the 
DRC flat and demonstrate our linear performance scalability 
using multi-CPU. This generated a speed performance increase 
of over 26 times when run on a cloud server with 32 processors 
compared to the same job run on a single CPU.

Total run time for DRC in single-CPU mode was 33 minutes 
and 2 seconds.

Total run time for DRC in multi-CPU mode with 32x CPU 
was 1 minute and 17 seconds. The speed increase was over 26 
folds compared to running on a single CPU.

Another major benefit of using the underlying Polyteda 
technology is that the run time is extremely linear and predict-
able across the number of cores and the size of the task. In an 
environment where customers are paying for the service by the 
hour, this provides users with a good indication of how long 
each job is likely to take and allows them to scale up or down 
the number of processors required to fit their timing require-
ments.

Steve Cowper is Technology Consultant. 
Alexander Grudanov is the CEO of Polyteda Cloud –  
www.polyteda-cloud.com.  
He can be reached at info@polyteda-cloud.com  

PVCloud running on Nefelus CMS.

Linear and predictable runtimes across the number of cores 
and the size of the task.



 43   June 2017www.eenewseurope.com News

CIRCUIT DESIGN & EDA TOOLS

To provide the management of functions such as the user 

sessions, secure data transfer, hardware management, billing, 
etc. PVCloud incorporates the Nefelus Cloud Management 
System (CMS) - www.nefelus.com. This allows PVCloud to be 
deployed inside a foundry’s own secure cloud environment, 
addressing any concerns over IP security. 

As part of the Horizon 2020 award, discussions with a num-
ber of key European foundries are at an advanced stage. Once 
these are complete, it will be possible for customers to simply 
point their browser at the correct secured URL and access the 
PV tools as and when they require them.

For those users who would like to evaluate PVCloud im-
mediately, a version is available which uses the Amazon 
AWS Cloud. As we move toward a world where cloud-based 
services become an increasing part of our daily lives, Polyteda 
Cloud has taken the first steps toward introducing the PVaaS 
model to the EDA world and opening up an entirely new eco-
system aimed at the Small and Medium Enterprise sector 

which has traditionally not been able to meet the high cost bar-
riers of the traditional licence-based models.

Cloud service takes IP to the foundry
By Julien Happich 

IC design house Racyics GmbH has launched an 
innovative cloud-based design service platform 
aimed to ease the process of chip design, from IP 

to tape-out, for start-ups, design experts, research 
institutes, and universities. 

Developed using Globalfoundries’ 22FDX process 
technology and supported by Cadence’s EDA tools, 
makeChip has been conceived as a central gateway 
to design integrated circuits based on advanced 
semiconductor technologies.

The platform provides an IT infrastructure with a 
full set of EDA tool installations and technology data 
setup such as PDKs, foundation IP, and complex 
IP. All tools and design data are linked by Racyics’ 
silicon-proven design flow and project management 
system.

The turnkey environment enables any makeChip 
customer to realize complex systems on chips (SoCs) 
in the most advanced technology nodes. GF’s 22nm 
FD-SOI technology, 22FDX, provides advantages 
in power efficiency and production cost. One key factor to a 
successful design, leveraging the full potential while achieving 
shortest time-to-market, is the support of a highly experienced 
design enablement team. As a part of GF’s FDXcelerator Partner 
Program, Racyics’ makeChip will provide comprehensive sup-
port for the most advanced technologies and thus helps smaller 
players to realize their enormous innovative potential.

“We want to move start-ups, small and medium sized busi-
nesses, and academia to the leading-edge of the game. With 
makeChip, we enable them to quickly execute analog, mixed-
signal and digital designs in GF’s 22FDX technology, so they 
can develop the hardware basis for high-volume applications 
in the fields of IoT and Industry 4.0,” stated Holger Eisenreich, 
CEO of Racyics.

“Our 22FDX technology is quickly becoming a platform of 
choice for market-focused applications that require low power 
and operational efficiency with an affordability advantage,” said 

Alain Mutricy, senior vice president of Product Management 
at GF. “This collaboration with Racyics and Cadence will help 
lower the barrier of entry for SMEs, start-ups, and academia.”

Access to makeChip includes a complete digital design flow 
with advanced silicon-proven solutions from Cadence without 
additional costs for non-commercial academic projects. For 
commercial projects, different contract agreements will be ap-
plied.

“The Cadence full-flow digital solution, is a perfect match 
for the makeChip design platform. Users are enabled to meet 
their power, performance and area targets,” said Jens Werner, 
Vice President, Technical Field Operation, at Cadence. “The 
makeChip platform will help to grow design starts in Europe and 
beyond.”

Already running with two 22FDX pilot projects, makeChip 
platform is now open to academia and commercial entities to 
jump-start their design projects.

The PVCloud workflow.
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Coventor unifies MEMS design environment 
CoventorMP 1.0 is a unified MEMS design platform that com-
bines the established MEMS+ and ConventorWare offerings 
from Coventor Inc. (Cary, North Carolina). CoventorWare is an 
integrated suite of design and simulation software that uses 
finite element analysis to design and simulate real-world MEMS 
designs. MEMS+ users assemble MEMS-specific building 
blocks drawn from a library, into a completed design. These 
MEMS+ designs provide simulation results up to 100 times 
faster than conventional finite element analysis tools. Coven-
torMP 1.0, design platform supports the design of many types 
of MEMS, including gyroscopes, accelerometers, microphones, 
pressure sensors, scanning micro 
mirrors. It includes enhanced ver-
sions of CoventorWare (version 10.2) 
and MEMS+ (version 6.2), to allow 
free movement between the two 
aspects of design and create MEMS 
sensors and actuators and System-
in-Package (SiP) components tar-
geted at Internet of Things (IoT) de-
vices. MEMS device models created 
in CoventorMP can be simulated 
with built-in solvers or automatically 
transferred into Matlab, the Simulink system modeling environ-
ment, the Cadence Virtuoso circuit modeling environment, and 
SPICE simulators that support Verilog-A.  Enhancements within 
MEMS+ include: lumped resistors and capacitor models useful 

for microphone noise modeling; speed up of large simulations 
by a factor of up to 3 and 50 percent less memory used; and 
extension of the Matlab scripting interface. Enhancements to 
CoventorWare include: the addition of the CoSolveEM provides 
better reporting of electrostatic pull-in results; FastPZE models 
thermal nonlinearity effects; and there is the capability to run 
CoventorWare Python scripts from a command line in a terminal 
window.

Next: 50 percent penetration 
“CoventorMP is a significant step toward our ultimate vision of 
providing a more efficient path to designing and manufacturing 

MEMS-based products,” said Steve 
Breit, vice president of MEMS busi-
ness for Coventor, in a statement. “The 
advancements in ease of use, model-
ing functionality, simulation speed and 
MEMS PDK support will enable our 
customers to design, optimize and 
integrate MEMS more efficiently and 
ultimately shorten their time to mar-
ket.” Breit added that Coventor has 
made excellent progress in providing 
MEMS design support to the industry 

counting more than 50 percent of the top 30 MEMS vendors 
and more than 50 percent of the top 10 foundries as customers.
CoventorMP
www.coventor.com

Cadence and MathWorks accelerate data 
mining and analytics in RF design
Cadence Design Systems, Inc., has expanded its partnership 
with MathWorks through a new integration between the Ca-
dence® Virtuoso® Analog Design Environment (ADE) Prod-
uct Suite and MATLAB®, enabling customers to accelerate 
processing of large data sets when verifying custom, RF and 
mixed-signal designs.
Now designers can take advantage of exist-
ing MATLAB scripts and seamlessly share 
data between the Virtuoso and MATLAB plat-
forms, allowing for data mining and efficient 
analysis in either platform. This improved 
connection is intended to decrease time to 
market when compared to traditional meth-
ods. By working together, and with custom-
ers, Cadence and MathWorks created a tight 
integration between the Virtuoso ADE and 
MATLAB tools to offer IC designers several 
new benefits. Using MATLAB’s toolboxes 
and language, designers can easily create 
and solve complex data calculations that 
would have previously taken hours to solve using expert cod-
ing knowledge and low-level APIs. Now, this data analysis can 
be performed in either tool, or split between the two, allowing 
customers to pick the most efficient manner to get the calcula-
tions and answers. “As system-on-chip designs continue to 
grow in complexity, it becomes more challenging to analyze 
the large amount of simulation data that is created during the 
design and verification process,” said Roy Lurie, vice president 
of engineering, MATLAB products. “By integrating MATLAB 

with the Virtuoso ADE Product Suite, we have jointly enabled 
IC designers to analyze and visualize their simulation results in 
either solution. This can significantly decrease the amount of 
time engineers spend analyzing their results, decreasing time 
to market.”  Furthermore, the collaboration allows customers of 
the Virtuoso ADE Product Suite and the Cadence Spectre® Cir-
cuit Simulator to utilize MATLAB scripts to analyze specialized 
RF-based measurements. These scripts have been refined over 

the past decade, and can be used for post-
simulation data mining and creating complex 
analysis plots, such as constellation plots, for 
detecting poor signal quality after demodula-
tion in communications systems. “In support 
of our System Design Enablement initiative, 
we created a unique design flow from system 
through chip implementation and verification 
using the industry’s two leading design and 
analysis platforms: the Virtuoso ADE Prod-
uct Suite and MATLAB software,” said Tom 
Beckley, senior vice president and general 
manager of the Custom IC & PCB Group 
at Cadence. “Our customers who design 

automotive ICs, RF communication systems or the latest IoT 
devices can harness the power of the Cadence and MathWorks 
integration to simplify the exchange of data and boost analytics 
capabilities. Together with the previously announced PSpice® 
and MATLAB integration, we have expanded our System Design 
Enablement offering and connected two key tools to the world’s 
leading modeling tool.”
Cadence Design Systems, Inc.
www.cadence.com
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Multi-domain simulation tool supports multi-
Disciplinary optimization
Now a part of the Altair HyperWorks simulation platform, low 
frequency electromagnetic and thermal simulation software Flux 
now comes in its 12.3 version, including several new enhance-
ments for users to achieve even higher 
quality meshes and experience new 
and efficient ways to deal with 3D CAD 
imports.
Flux 12.3 allows co-simulation with 
solidThinking Activate, Altair’s solution 
for model-based development system 
simulation. Flux embeds its own electric 
circuit editor but when it requires more 
advanced analysis, it can leverage this 
co-simulation. The software also allows a more precise evalu-
ation of the heat transfer through a new coupling with Altair 
AcuSolve – an accurate computational fluid dynamics (CFD) 
solver included in the HyperWorks suite. Another coupling with 
OptiStruct, Altair’s structural linear and nonlinear solver, al-
lows the calculation of vibrations generated by electromagnetic 
forces in electric machines to reduce their noise. The tool fea-

tures new robust and fast 3D mesh generation tools, including 
a new volume tetrahedral generator and high quality mesh-
ing technology able to deal with complex geometries. Easy 
3D induction machine tool setting, ensuring electric machine 
simulation in 3D, can be generated quickly and easily using the 

model templates. Efficient optimiza-
tion of electric systems, minimizing the 
losses in a device or system, improv-
ing the response times, increasing 
the torque and reducing dimensions 
and weight. For complex cases, the 
Altair HyperStudy optimization solution 
can reduce the computing time to a 
minimum with guaranteed accuracy of 
results, considering different physics, 

like reducing the noise of an electric motor interacting on the 
electromagnetic design. A unique post-processing function has 
been developed to help predict dielectric breakdown voltages 
with better accuracy, allowing for reduction of the usual oversiz-
ing in such devices.
Altair
www.altair.com

Amphenol RF introduces ANSYS HFSS 3D 
component models of PCB connectors
Amphenol RF has released their first set of ANSYS HFSS 
3D component models of PCB connectors. These 3D 
models are compatible with ANSYS R17, or any newer 
version of the software, and available exclusively through 
the company website at no cost. The introduction of the 
3D model allows the consumer to test a variety of PCB 
connectors within their design without the need for a 
physical prototype. These 3D component models are intended 
to shorten the testing process and afford designers/engineers 
the opportunity to optimize the return loss performance of their 

board launch. 
ANSYS 3D com-
ponent models are 
currently available 
for the company’s 
line of SMA High 
Frequency End 
Launch Connec-
tors. Additional 3D 

models are currently in production and will be released shortly.
Amphenol RF
www.amphenolrf.com

Cadence smooths flow from silicon  
to package to PCB
The latest design tool update from Cadence – to its 
Virtuoso System Design Platform – has been con-
ceived to implement closer links between IC design, 
and the context in which the silicon will operate: 
that is, through the IC I/O, to package design, and 
outwards to the board it will reside on.
The motif of the problem of “handing a design over 
the wall” from one design discipline to another, and the issues 
that result, has been a familiar theme in EDA. This time around, 
Cadence has identified the sequence of connectivity designs from 
the IC itself through to the PCB, as requiring an upgrade. The intent 
is that IC I/O should be finalised in the context of the optimum 
package layout; and the package layout in the context of the PCB; 
and all to optimise overall performance and signal integrity. As well 
as physical layout parameters, the flow can feed “real” (extracted) 
electrical parameters forward and back so that simulated circuit 
performance can take account of actual layout. Cadence’s offering 
therefore aspires to a “seamless design flow between IC, package 
and board” and integrates the Virtuoso platform with Allegro and 
Sigrity technologies to streamline overall design process and sig-

nificantly improve productivity 
and cycle time. The Virtuoso 
System Design Platform, is 
a formal, streamlined and 
automated co-design and 
verification flow between the 
Cadence Virtuoso platform 
and Allegro and Sigrity tech-
nologies. (Formal in this case 

meaning, a recognised, structured path between the tools, rather 
than the ‘formal verification’ sense of the term.) This higher level 
of integration enables engineers to design concurrently across the 
chip, package and board. By automating what has until now been 
a manual process, the Virtuoso System Design Platform minimizes 
errors and can reduce layout versus schematic (LVS) time between 
IC and package from days to minutes. The Virtuoso System Design 
Platform allows IC designers to easily include system-level layout 
parasitics in the IC verification flow, enabling time savings by com-
bining package/board layout connectivity data with the IC layout 
parasitic electrical model.
Cadence
www.cadence.com



46   June 2017 www.eenewseurope.com News

MISCELLANEOUSDESIGN & PRODUCTS

Kalray’s Coolidge processor adds deep 
learning acceleration
Fabless many-core chip company Kalray SA has announced a 
third generation of its massively parallel processor architecture 

(MPPA3) under the code-
name “Coolidge.”
The chip is being de-
signed with 80 or 160 64-
bit processor cores plus 
80 or 160 co-processors 
optimized to accelerate 
computer vision and deep 
learning and is being 

aimed at embedded applications with artificial intelligence such 
as self-driving vehicles. The MPPA Coolidge processor is being 
developed for implementation in a 16nm FinFET process and 
will be available in mid-2018, Kalray said. The MPPA3 Coolidge 
follows on from Kalray’s present-day processor, the MPPA2-
256 Bostan processor, which is in use by automotive and 
aeronautic OEMs and their first-tier suppliers. The Coolidge 
is expected to operate at a clock frequency of 1.2GHz and 
achieve peak performance capability of 5TFLOPS and 5TOPS 
while consuming less than 20W of power. The MPPA3 Coolidge 
will be compatible with multiple interfaces – PCIe, Ethernet, 
DDR, CAN, USB and others. It will also contain security and 
safety blocks to keep the processor running safely and protect 
systems against cyber-attack.
Kalray SA
www.kalray.eu

Two-wire, zero-speed differential  
gear-tooth sensor IC
Allegro MicroSystems Europe has released a gear-tooth sen-
sor in an optimised, industry-proven, Hall-effect IC, rare-earth 

pellet, and high temperature 
ceramic capacitor in a single 
over molded package. The 
integrated capacitor reduces 
the need for external EMI 
protection. The ATS684LSN 
is a dual element differential 
sensor design capable of 

providing stable, signal perturbation-immune, output perfor-
mance for speed sensing applications. The back-bias magnet 
creates a differential magnetic signal in the presence of a 
rotating ferromagnetic target. This fully integrated speed sensor 
solution eliminates the need for additional manufacturing steps 
throughout the supply chain, simplifying the overall system de-
sign. The single overmold design of this new device integrates 
the key operating components to reduce mechanical toler-
ances and achieve optimal operating performance every time, 
whether it’s an industrial gear speed sensor or an automotive 
transmission sensor. Built-in test capability and an automotive-
grade semiconductor process ensures the quality and reliability 
that automotive companies demand in their applications (i.e. 
transmission speed sensor ICs). The ATS684 is targeted at the 
automotive market and is provided in a lead (Pb) free, two-pin 
back-biased SIP package (suffix SN) with tin leadframe plating.
Allegro MicroSystems
www.allegromicro.com

Connected displays for your IoT projects
This month, 4D Systems is giving away 15 of its IoD series 
of intelligent display modules, worth $49 each, for eeNews 
Europe’s readers to win.

In their fourth generation, the 
Internet of Displays (IoD) series 
come with resistive touch and 
an integrated WiFi module. The 
display modules allow users 
to quickly and easily create 
graphical user interface (GUI) 
applications with wireless con-
nectivity. 

The series comes in three sizes, the 2.4” gen4-IoD-24T, the 
2.8” gen4-IoD-28T, and the 3.2” gen4-IoD-32T. Powered by 
an ESP8266 SoC device, the modules are able to handle very 
demanding levels of graphics functionality, and with wire-
less connectivity they are able to connect and communicate 
with cloud data and other devices on the web. An on-board 
SD card socket enables the use of FAT16 or FAT32 formatted 
cards for extensive storage capabilities. Users can design their 
custom GUI using Workshop4 IDE or Arduino IDE software, 
with simple drag and drop type programming. They can see 
what they are developing during the development process, 
and the software takes care of most of the coding for the 
graphics. 

Check the reader offer online at
 

www.eenewseurope.com

Contactless RFID card speed up readers’ 
configuration
Elatec RFID Systems’ TWN4 CONFIG Programmer has been 
developed as an efficiency-booster for integrators and solu-
tion providers who implement large-scale projects, allowing 
reader settings for a custom-tailored RFID application to be 
easily applied to the reader through a contactless RFID card. 
The TWN4 CONFIG Programmer RFID writing device comes 
equipped with an application in which settings are made for the 
TWN4 reader used in the project at hand. The desired setup is 
encoded onto the contactless RFID cards (TWN4 Configuration 
Cards) included with delivery; the reader adopts these settings 
when a configuration card is swiped over it. The TWN4 read-
ers inherently support over 60 RFID technologies in the 125 
kHz, 134.2 kHz and 13.56 MHz frequency ranges. The TWN4 
Configuration Card configures a device to read only certain 
technologies or frequencies. Its greatest advantage is that it 
can also be used to (re)program infield large numbers of prox-
imity readers via air interface without requiring disassembly 
of the device or connecting it to a computer. This significantly 
reduces the configuration effort required for large-scale proj-
ects. The custom settings saved on a configuration card can 
be traced in order to receive project specific information like 
the exact technologies used for the project at hand. Moreover, 
this information is only made available to the individual who 
programmed the card. No access is provided to any project-
specific confidential data.
Elatec RFID Systems
www.elatec.com

ReaderOf fer
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Wi-Fi SDK comes with Apple HomeKit support
Microchip’s fully-certified Wi-Fi Software Development Kit 
(SDK) comes with Apple HomeKit support, enabling MFi licens-
ees to create fast, cryptography-enabled low-power designs. 

Microchip’s Wi-Fi SDK 
combines hardware cryp-
tography suites within the 
CEC1702, a full-featured 
ARM Cortex-M4-based 
microcontroller (MCU), 
with the industry-proven 
WINC1510, a low-power 
802.11 b/g/n certified 

Wi-Fi module. The hardware-based security engines within 
the Wi-Fi HomeKit solution greatly reduce system calculation 
times, resulting in a fast and friendly end-user experience. With 
the dramatic reduction in execution time for HomeKit com-
mands such as pairing, with pair setup in 0.95 seconds and 
pair verify in less than one tenth of a second, system reaction 
is accelerated for seamless consumer experiences such as 
instantly unlocking a front door. This reduced time of system 
activity enabled by the Wi-Fi SDK results in lower system 
power consumption. The CEC1702 programmable 32-bit MCU 
offers security measures such as secure boot which allows 
equipment manufacturers to establish a hardware-based root 
of trust to protect against a security breach. Developers can 
also leverage integrated security features such as easy-to-use 
encryption, authentication, private and public key capabilities 
and customer programming flexibility to minimise application 
risk. Additionally, the CEC1702 features 480 KB SRAM code 
plus data, which gives developers ample code space for the 
HomeKit protocol as well as their application-specific code.  
Developers can begin designing their application with the 
new SecureIoT1702 development board which includes the 
CEC1702 MCU, a compact, high-contrast, serial graphic LCD 
display module, push buttons and two expansion headers.
Microchip
www.microchip.com

IoT application development and deployment 
platform in beta
The beta release of MACH10 by Lantronix is a multi-dimen-
sional IoT application development and deployment platform 

said to dramatically simplify the 
process for OEMs to deliver web-
scale IoT applications. Utilizing 
APIs built on industry standard 
protocols, MACH10 allows OEMs 
to significantly reduce the amount 
of time spent in developing IoT 
applications through extensible 
ready-to-use management applica-

tions that can be deployed immediately, and a suite of essential 
microservices that allow OEMs to jumpstart their IoT applica-
tion development while preserving their existing IoT software 
investments. Interested OEMs can find more information on 
MACH10, request a demo or apply for access to the beta 
release by going to www.lantronix.com/mach10
Lantronix
www.lantronix.com

Power MOSFETs in a 5x6mm dual-side  
cooling package
STMicroelectronics has introduced new MOSFET devices in the 
advanced PowerFLAT 5x6 dual-side cooling (DSC) package, 

enabling increased power den-
sity in automotive Electronic 
Control Units (ECUs). The new 
MOSFETs have already been 
chosen by Denso, a leading 
supplier of advanced automo-
tive technology to all major car 
makers. The STLD200N4F6AG 

and STLD125N4F6AG are 40V devices for automotive motor-
control applications, reverse-battery protection, and high-perfor-
mance power switching. The 0.8mm-high PowerFLAT 5x6 DSC 
retains the footprint and thermally efficient bottom-side design of 
the standard package, while it exposes the top-side source elec-
trode to further enhance heat dissipation. STLD200N4F6AG and 
STLD125N4F6AG, with a maximum drain current of 120A and 
maximum on-resistance of 1.5 mΩ and 3.0 mΩ, respectively, 
ensure high energy efficiency and help simplify system ther-
mal management. In addition, total gate charges of 172nC and 
91nC, with low device capacitances, permit efficient switching 
at high operating frequencies. The new MOSFETs are specified 
for operation in extremely harsh conditions including under-
the-hood temperatures up to 175°C. The AEC-Q101 qualified 
devices are 100% avalanche-rated.
STMicroelectronics
www.st.com

AIS processor eases the tracking  
of small vessels
CML Microcircuits has worked with exactEarth to fully em-
bed exactTrax technology within CML’s CMX7032/CMX7042 

marine AIS (Automatic Identi-
fication System) processors, 
creating a new Function Image 
7032/7042FI-3.x to provide AIS 
class B SOTDMA/CSTDMA 
and exactTrax. This advanced 
system, which integrates seam-
lessly with existing maritime 
domain awareness tools, pro-
vides the ability to monitor the 

millions of small artisanal commercial fishing boats and small 
commercial work boats currently operating in our oceans that 
traditionally have not been able to adopt the use of standard 
AIS Class B. exactTrax is a unique new technology which 
enables the transmissions from AIS Class B transceivers to be 
reliably received by the exactEarth global satellite constella-
tion network. At the same time, through the CML CMX7032/
CMX7042 processors, a transceiver will also transmit standard 
Class B messages as per the AIS Class B specification for 
reception by AIS base stations and neighbouring AIS-equipped 
ships. The exactTrax data service provides an unprecedented 
ability to monitor and track vessels equipped with exactTrax 
enabled transceivers to deliver an unrivalled picture into the 
world’s global maritime activity.
CML Microcircuits
www.cmlmicro.com
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Dynamic +/-180° inclination sensor 
has no delay
The Positilt PTK29 inclinometer from ASM Sensors compen-
sates dynamic influences to give correct values even when in 

motion. The sensor mea-
sures inclination between 
+/-180° with 1 axis or 
+/-60° with 2 axes.
Utilizing gyro-compen-
sated MEMS technology, 
the sensor position signal 
is instantaneous with no 
delays and has a static 

linearity up to 0.05°. The unit can be mounted with select-
able axis orientation. The sensor electronics are completely 
enclosed and protected by a hermetically sealed stainless 
steel housing to IP67. The compact, 10mm flat and 49.5mm 
wide sensor housing enables installation in space restricted 
locations. The rugged design of the Positilt PTK29 dynamic 
inclination sensor enables it to operate in areas of high shock 
and vibration in a temperature range of -40 to +85°C. Moreover 
the sensor is shielded against electromagnetic disturbances. 
The sensor is available with digital (CANopen, CAN SAE J1939) 
and analog outputs.
ASM Automation Sensorik Messtechnik GmbH
www.asm-sensor.com

Gate driver design gives industry’s smallest 
motor control system
Texas Instruments (TI) has launched two new device families 
that when used together produce a motor controller in 511mm2, 

half the board 
space of other 
designs. This 
has been 
possible by 
integrating or 
eliminating up 
to 24 passive 
components 

into a monolithic BiCMOS gate driver, coupled with new packag-
ing for the MOSFETs that puts two die in the same package. 
The driver is a family of devices that include a buck regulator to 
power a microcontroller or a sense amplifier. The buck regulator 
is a separate die in the same package, while the sense amplifier 
is integrated on the die and bonded out if required. This al-
lows the QFN packaging to be as small as possible, measuring 
5x5mm with just the gate driver, 6x6mm with the sense amplifier 
or buck converter or 7x7mm with both. The driver is used with 
power blocks that have two FETs in a stacked-die configuration 
as a half bridge. The die are designed so that the low side FET 
on top connects to the high side device via a simple copper clip. 
This minimises the FET resistance and parasitic inductances 
typically found in side-by-side FET configurations. This combi-
nation provides up to 700 W of motor power without having to 
use a heatsink. Without airflow TI’s engineers recommend 3W of 
power but with airflow that can be 4 to 5W and with a heatsink 
perhaps even over 8W.
Texas Instruments
www.ti.com

Battery-powered NDIR CO2 sensor 
takes up to 20 readings per second
Gas Sensing Solutions (GSS) Ltd has developed a LED-based 
Non-Dispersive InfraRed (NDIR) absorption sensor that can 

detect CO2 levels multiple 
times per second. Taking 
up to 20 readings per sec-
ond, the SprintIR6S has a 
response time that no oth-
er NDIR sensor can match 
and are the only NDIR CO2 
sensors that can be pow-
ered by batteries, claims 

the manufacturer. GSS says this breakthrough comes from 
the use of solid state mid-range IR LEDs specifically tuned to 
emit just at 4.2 to 4.4 microns (the absorption range of CO2), 
making them highly energy efficient, while minimizing sample 
volume down to 2ml. Applications for this new class of ultra-
fast CO2 sensors include health where they can capture rapidly 
changing CO2 concentrations in the breathing cycle to provide 
diagnostic information, which can be used in fitness testing, 
breath analysis/measurement, capnography, sports science 
and veterinary to name a few.  In Industrial Health and Safety 
applications, such as factories where CO2 is used, they can 
provide ultra-fast detection of rising CO2 levels. At less than a 
cubic inch (23.8mm in diameter and 24mm tall), the SprintIR6S 
operates at between 3.25 and 5.5V, drawing only 35mW.
Gas Sensing Solutions
www.gassensing.co.uk

RFID tag includes multiple sensors, 
can be read at up to 10m
Powercast has announced what the company claims to be the 
industry’s first RFID sensor tags which can include multiple 

sensors in a single tag while 
providing the industry’s longest 
read range of 10m. Designed 
for industrial and manufactur-
ing applications where it’s 
necessary to monitor data to 
ensure goods don’t fall outside 
of acceptable parameters, 
the ultrahigh frequency (UHF) 

RFID Sensor Tags enable environmental condition monitoring 
throughout the shipping journey, for example, of temperature-
sensitive pharmaceuticals or perishable products packed with 
dry ice. The PCT100 enables battery-free wireless sensing and 
can read data within seconds. The PCT200 adds a battery with 
the unique ability to recharge using any standard RFID reader’s 
field, making the tag reusable without plugging in or changing 
batteries. With up to one month of battery life without recharg-
ing, the PCT200 provides long-lasting data-logging capabilities 
while outside the RF field. Users can easily set its data read 
times from one minute to one hour. Operating in the 860MHz to 
960MHz frequency range, from -40 to +85ºC, the tags can be 
configured with one, two or three sensors in any combination 
of temperature, humidity and light. The PCT100 can also be 
configured with an on-board reader field status LED.
Powercast
www.powercastco.com
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Digi-Key to promote STEM education  
with Pimoroni’s portfolio
A new global distribution agreement with Digi-Key Electronics 
makes Pimoroni’s extensive line of Raspberry Pi accessories 

and educational products available 
for immediate shipment worldwide 
through the online distributor.
Pimoroni works closely with the 
Raspberry Pi foundation and open 
source creators to bring to market 
accessory products for well-known 
devices such as Raspberry Pi, 
Micro:bit, and others. Additionally, 

they offer many development and educational products as well 
as items to speed and simplify project creation. Pimoroni’s 
products and accessories are ideal for IoT, educational, smart 
home, sensor network, and scientific applications.
Digi-Key Electronics
www.digikey.com

Arrow Electronics signs Libelium globally: 
expands IoT portfolio
Arrow Electronics and Libelium have signed a global distribu-
tion agreement that extends Arrow’s portfolio for the Internet 

of Things (IoT) with the ad-
dition of Libelium’s wireless 
and sensor technology.
Libelium’s Waspmote hard-
ware architecture has been 
designed to function with 
extremely low power con-
sumption. Individual sensor 
interfaces and radio mod-

ules can be turned off digitally to conserve energy and three 
different sleep modes enable the hardware to operate down to 
only 7µA when in hibernation mode. More than 120 sensors are 
available to connect to the Waspmote base hardware.
Arrow Electronics
www.fiveyearsout.com

Avnet assembles LED design dream team for 
Light Fair Institute Courses
Avnet Illumineer Bob Householder was among the featured 
course instructors at this year’s Light Fair International (LFI) 

in Philadelphia. House-
holder, who has 13 patents 
focused on lens and 
illumination systems, co-
presented full-day courses 
on Sunday and Monday, 
along with LED solutions 
specialists from Cree Inc., 
Hubbell Lighting Inc., ON 

Semiconductor Corp. and Heatron LED Integration. Interactive 
demonstrations of new LED technologies and innovative solu-
tions developed by Avnet were on display too.
Avnet
www.avnet.com

IoT power calculator gives battery life 
predictions
Electronic components distributor Premier Farnell has created 
an IoT Power Calculator that helps developers of IoT (Internet 

of Things) projects 
understand the ex-
pected battery life of 
their IoT devices, and 
allows them to ex-
periment with differ-
ent components and 
software algorithms 
to determine their im-

pact on battery life. Unlike products that use energy harvesting, 
batteries will need changing at some point, and with the cost of 
replacing batteries often higher than the cost of the IoT device 
itself, calculating battery lifetime is critical. 
Farnell element14
www.farnell.com

Phoenix’ PCB connectivity technology  
at RS Components
RS Components is now stocking the latest connectivity device 
based on the innovative SKEDD plug-in technology. Delivering a 

reduction in purchase and installation 
cost, the new series of 3.5mm-pitch 
SDDC PCB terminal blocks from Phoe-
nix Contact is suitable for designing in 
wire-to-board connectivity for a wide 
range of general electronics design 
applications. PCB terminal blocks en-
able the easy and secure transmission 
of signals, data, and power directly to 

a board. Meeting the need for smaller and simpler devices with 
ever-increasing functionality, Phoenix Contact’s direct-plug-in 
SKEDD technology enables direct contact between connector 
and PCB without the need for a plug and header combination.
RS Components
www.rs-online.com

Mouser signs global distribution for D3 
Semiconductor
D3 Semiconductor announced it has signed Mouser Electronics 
as its global distribution partner, allowing Mouser to stock D3 

Semi’s full product line of +FET 
line of 650V-rated superjunc-
tion MOSFETs, said to exhibit 
best-in-class performance in 
hard-switched applications such 
as PFC boost and inverters used 
in telecom, enterprise computing, 
UPS and solar. D3 Semi’s product 
roadmap combines mixed-signal 

functions with high-voltage switching devices to provide the 
highest product reliability along with the ability to quickly tailor 
solutions for a wide variety of applications. 
Mouser
www.mouser.com
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LAST WORD

Reining in on industrial automation: 

cloud computing
By Johannes Petrowisch

The domestic canary isn’t what most of 
us would consider a tool for industrial 
labour. But in 1988, hundreds of these 

birds were made redundant from their small, 
yet significant roles in Britain’s coal mining 
industry. Earlier mines lacked air ventila-
tion, which meant these ill-fated birds were 
favoured as the gas detectors of choice. 
Today, advancements in connectivity and the 
introduction of cloud computing are making 
monitoring industrial environments a lot 
more sophisticated. 

In recent years, we’ve heard a lot 
about cloud computing, but its role in the 
manufacturing industry is not always clear. 
Manufacturers are not well known for in-
vesting heavily in the latest IT systems and 
technologies on a regular basis, so why 
are so many now deploying cloud comput-
ing software in their organisations? 

As industrial automation becomes more 
intelligent and manufacturers embrace 
machine-to-machine (M2M) technology, 
cloud computing is set to become the obvi-
ous solution to store 
and manage the ever-
growing expanse of 
production data. Aside 
from increased stor-
age space, the cloud 
helps manufacturers to 
reduce costs, change 
business models, 
provide new services, 
increase agility, optimise 
performance and ultimately, drive profit-
ability.  

Energy data management
For industry, there are few topics as widely 
discussed as the European Union’s Energy 
Efficiency Directive. However, performing a 
meaningful evaluation of a manufacturing 
facility’s energy efficiency is only possible 
when energy consumption figures are avail-
able in a complete manner. To make sense 
of the copious amounts of data produced 
on the shop floor, many manufacturers 
are deploying energy data management 
systems (EDMS). Generally, EDMS is set up 
locally and embedded into the existing IT 
infrastructure, but there are a number of dif-

ferent scenarios available, including moving 
the EDMS to the cloud, a possibility which 
enables company-wide analysis of energy 
data. 

Predictive analytics
By embracing the cloud, manufacturers no 
longer simply collect data but instead, gain 
actionable insights from it. Whether it’s for 
quality improvement, sales forecasts or pre-
ventative maintenance, predictive analytics 
or machine learning can give manufacturers 
an edge over their competitors and possibly, 
a complete new service to sell.

Calm before the storm
Although the benefits of moving to cloud 
computing are clear, that doesn’t necessarily 
mean it’s an easy decision for manufacturers 
to make. For some employees, there is an 
inevitable fear surrounding the idea of stor-
ing production data off-premises. Although 
concerns about data loss, security breaches 
and lack of data ownership are all valid, 

these fears aren’t as 
justified as they might 
seem. Most cloud 
providers have invested 
heavily to ensure the in-
frastructure is safe and 
resilient to any attacks. 
For example, Microsoft 
and its cloud platform, 
Azure, is ISO 27001 
certified and therefore 

provides disaster recovery as a service 
(DRaaS). By automating the replication of 
your factory data, Azure will provide a sec-
ondary data centre to act as your recovery 
site, meaning even in the unlikely event your 
data is lost, it isn’t gone forever.

Moving to cloud computing isn’t just 
about moving data storage off-site. Used 
correctly, the cloud can enhance an organ-
isation’s performance in production, ef-
ficiency and potentially, its entire business 
model. With so much potential, it’s hard 
to see why any manufacturer wouldn’t 
consider cloud computing. The days of 
canaries in coal mines are long gone; to-
day’s industry is a world of calculated risks 
and intelligent data. To evolve effectively, 
manufacturers should carefully consider 
their needs, objectives and business goals 
because without taking these steps, they 
risk getting left behind.

Johannes Petrowisch is Global Partner 
& Business Development Manager at 
COPA-DATA - www.copadata.com
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Stable and reliable long-term  
wireless solutions
Infineon’s RF discretes

In times of rapid changes, Infineon grants stability. Our broad portfolio of RF discretes offers innovative and cutting edge 
solutions of benchmark quality for your long term needs across various applications. 

Infineon’s small, flexible and robust solutions secure your product longevity. We offer high performing and cost-efficient 
alternatives that will perfectly match your design needs and bridge the gaps that may occur during a product life cycle.  
We ensure secure supply of our solutions and their availability with a competitive lead time.

Key benefits
 › Small and flexible solutions for increased design versatility

 › Stable and reliable signal reception and transmission

 › Greater robustness  for overall improved RF performance

 › Product longevity and supply sustainability

 › Design-in and sales support

Key applications
 › Wireless

 › Mobile devices

 › Consumer

 › Industrial

 › Infrastructure

 › Automotive

For further information please visit our website: 
www.infineon.com/rf




