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Dear readers,

With LOPEC (Large-area, Organic & Printed Electronics Convention) just around 
the corner, flexible electronics is bound to take centre stage. Now it seems, thin-
ness and flexibility is not enough, stretchability is the new holy Grail of electron-
ics, including wearable sensors and displays. 
Our March focus on flexible electronics will give you a glimpse of the future, fol-
lowed by a comprehensive LOPEC report in our April edition. 

Automotive Electronics & Safety is another prominent section of our March 
edition, as all the miniaturization and processing performances achieved for 
smartphones are now regularly feeding into the automotive world, every year 
at a faster integration pace.

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

Julien Happich
Editor in Chief
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STARTUPSUNCOMMON MARKET

Slovenian startup grabs T&M market  
with bare bone instruments
By Julien Happich

When Ljubljana-based startup Red Pitaya launched 
what it describes as a Swiss army knife for engineers 
on crowd-funding site Kickstarter in 2013, it only 

took a few days to reach its initial USD 50,000 goal, ending up 
the campaign with over $256,000 pledged from 826 backers. 
Since then, over 30,000 Red Pitaya 
STEMlab units have been shipped 
worldwide, growing with them a 
fan base of developers willing to 
exchange and contribute open-
source code for the FPGA-based 
instrument.

Upon a simple code refresh, the 
remotely controllable Ethernet-con-
nected pocket-size hardware can 
be turned into various Test & Mea-
surement instruments, including an 
oscilloscope, a logic analyser and 
a spectrum analyser, or it could 
be used to implement a software 
defined radio. All that at a fraction of the price of the traditional 
benchtop instruments that would pile up on your desk.

The success went far beyond the company’s expectations 
with the potential to disrupt 
the T&M market. Now Red 
Pitaya is doing it again, an-
nouncing the VNA bridge 
module, a small unit that 
connects to the credit-
card-sized STEMlab plat-
form and turns it into an 
affordable vector network 
analyser (VNA).

Meeting with Red 
Pitaya’s CEO Rok Mesar, 
eeNews Europe got to hear 
more about the company’s 
vision. Mesar was prolix 
about the many unexpect-
ed applications in which 
STEMlab ended up, either 
replacing costly equipment 
or making new applications 

economically viable. Examples ranged from aircraft turbo-
engine blade monitoring applications to power fingerprinting 
for power-grid cybersecurity or even large-scale geographically 
distributed networks of connected STEMlab units to image the 
Earth’s ionosphere and quantify the impact of solar storms.

In a particular example, the STEMlab-based replacement 
solution came at roughly a fifth the cost of the NI PXI-5105 
oscilloscope it replaced, comparatively even cheaper if you took 
into consideration the price of a LabView license.

But why wouldn’t traditional T&M vendors want to address 
these markets?

Where Mesar sees a gap in the market for a small startup, 
large T&M vendors don’t see enough margin to be made and 

prefer to offer boxed standalone instruments to what they 
consider as a captive audience, sometimes struck with pricey 
software licence fees. 

“If you go to old engineers with a smartphone-based T&M 
application, they don’t want it. But if you approach students 

instead, they don’t want to see a 
bulky oscilloscope” the CEO notes. 
Eventually, costly standalone 
instruments will become marginal-
ized to very specific niche markets, 
he believes, while the Red Pitaya 
STEMlab can cover 80% of the 
market’s needs with its 150MS/s 
14-bit inputs and outputs.

“We’ve been contacted by 
many T&M companies. When they 
see the chunk of market we can 
address, they start thinking that 
they maybe they ought to go into 
that direction too” commented the 

CEO, adding that every option was on the table (including an 
acquisition).

But we understand Mesar wouldn’t want to see his company 
become a sub-brand under a larger T&M umbrella.

As well as its T&M expertise, Red Pitaya’s force is its user 
community that largely contributed to the open-source software 
running on its platform.

“We create a new solution, they test it, we fix some issues, 
they fix stuff too. You’ll never have 10,000 developers in a single 
T&M company” he boasts.

In essence, the Red 
Pitaya STEMlab is an 
ultra-portable highly con-
figurable data acquisition 
module which researchers 
or industry can let run in 
the field or embed into ma-
chinery. Red Pitaya also of-
fers to customize its board 
for volume orders that 
require specific arrange-
ments. While all the code 
is open-source, with plenty of available resources contributed 
from a community of users, the STEMlab platform is proprietary 
and it is something that could be licensed to OEMs wanting to 
embed it in specific applications.

Now the piggy-back VNA running on STEMlab is about the 
same size of the original STEMlab. It covers a frequency range 
of 500kHz to 62MHz, has a directivity of 42dB (typ), a dynamic 
range of 74dB and a noise floor of 88dBm. Software features 
include: plot formats (Smith chart, impedance, SWR, reference 
coefficient, return loss); open, short & load calibration modes; 
measurement export and marker readouts. 

Included in the VNA module box are an RF SWR bridge mod-
ule in an aluminium enclosure, calibration accessories (50 ohm, 
open & short load) and cables. 

The Red Pitaya VNA module.
The Red Pitaya STEMlab.
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Machine learning interview  
with Jem Davies of ARM
By Peter Clarke 

Processor IP licensor ARM has announced a dedicated 
machine learning processor core and eeNews Europe 
spoke with Jem Davies, general manager of the machine 

learning group at ARM, and Dennis Laudick, vice president of 
marketing for machine learning (ML), to find out more.

Davies recently migrated from leading ARM’s graphics and 
vision business. Davies started our interview by making the 
point that machine learning computation by way of neural 
networks is a fundamental shift in computation and that ARM 
has been taking its time to try and make sure its architectural 
approach is sufficiently general and scalable to have a long life 
in the market. 

It has now completed designing the first hardware imple-
mentation, the ML processor, which it will distribute to licensees 
sometime in the middle of 2018. It is also offering an iteration 
of its object detection image processor; both under the Project 
Trillium banner.

We asked what process node the ML processor core is 
targeting.

“Machine learning is coming to every market segment we 
operate in, therefore the IP could be deployed in many differ-
ent nodes. Nonetheless, the ML processor is aimed at premium 
smartphone market which today implies designs aimed at 
7nm,” Davies said. “The 16nm node could be an alternative and 
then there are also things like smart IP cameras that we are also 
targeting. And the 28nm node will go on for a long time, so it 
could turn up there.”

That said, ARM’s engineers have had to make choices about 
the size of the circuit and how many resources to include. “The 
first ML processor is a fixed configuration. Then there will be 
scalable, configurable IP.” Davies declined to say how large the 
fixed-configuration core is in a 7nm process but said the inten-
tion is that it would easily fit inside an application processor 
SoC.

When we offered up a size of one square millimeter, Davies 
said it was of the right order plus or minus 50 percent. Another 
clue to the size comes from the power consumption. ARM 
reckons that the ML processor is capable of more than 4.6 tera 
operations per second at an efficiency of 3TOPS per watt.

Although the Object Detection (OD) processor comes partly 
as a result of ARM’s acquisition of Apical in 2016 the design of 
the ML processor has been done entirely within ARM, Davies 
said. “We started work on ML as a workload study several years 
ago, so it’s hard to put a particular start date on it. You start by 
supporting and understanding the workload and then do trial 
designs. But we could see that the TOPS-per-watt we were be-
ing asked for required a dedicated architecture.”

“But this is part of sustained effort from ARM. We’ve been 
contemplating that this is a fundamental shift in computing,” 
said Laudick. “It’s going to go to servers, phones, digital televi-
sion, cars and hundreds of other devices.”

So what is the ML processor?
Davies said that ARM is limiting how much it will say about 

the ML processor right now with plans to reveal more later in 
2018. But he was prepared to discuss it in general terms. “The 
fixed-function engine is a collection of resources able to do 
matrix multiplication and accumulation efficiently. Just about all 
neural networks have a lot of matrix arithmetic and on a stan-
dard processor you would have a lot of intermediate results to 
store and load and there’s your power efficiency gone,” Davies 
explained.

Davies added that ARM’s approach has been to seek out the 
most useful and most common primitive math operations used 
in machine learning workloads and package them up efficiently 
and with appropriate connectivity and memory support within 
the engine. There are also dedicated support for convolutional 
neural networks such as the ability to slide a window of interest 
across a matrix.

8bit/16bit integers
ARM has also made the decision to only support 8bit and 16bit 
fixed-point integer data types. Davies said: “The ML industry 
is coalescing around smaller fixed-point integers and although 
some applications use 16bit floating-point the difference in 
power consumption is enormous. Some research is going 
below 8bit but there are power costs there too. One and two-bit 
networks tend to have many more nodes. We think 8 bit is a 
sweet spot for general application and that 16- and 32-bit float-
ing point machine learning will go into rich devices.”

Davies added that the ARM NN software will cope with the 

Jem Davies, general manager of the machine learning group 
at ARM.

Machine learning will reach from sensors to servers.  
Source ARM.

https://twitter.com/eenewseurope
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broader range of data types with support kernels for FP16/FP32 
to run on other processing engines such as Cortex CPUs and 
Mali GPUs.

In its launch materials for the ML processor ARM empha-
sized that the core is designed to go in equipment at the edge 
of the network because using “the cloud” to run neural net-
works can produce problems of latency, security and power ef-
ficiency because of data transport, which therefore also implies 
economics. “We’re optimizing the design specifically for infer-
ence. We’re leaving training; they are different workloads. Train-
ing will tend to be done in just a few places with massive data 
sets. But inference must move out to the edge,” said Davies.

Laudick said he saw it as less black and white and more 
about the size of the training dataset. “If it is learning to identify 
a cat from 500,000 pictures, we won’t be doing that. But if it is 
learning to identify a fingerprint from a limited set of instances 
then we can,” he said.

Roadmap?
So is the ML processor the first of many ML instances from 
ARM, a roadmap of devices?

Davies said: “We’ve aimed this processor core at the top-
end of premium smartphone but not quite the top end of edge 
computing. For example, there will be higher requirements in 
automotive. The architecture will scale up to server implementa-
tions and down to ‘always-on’ devices. Mobile is on the critical 
path and so is showing up first.”

We also asked if licensees and potential users would be able 
to control power efficiency and performance through dynamic 
voltage and frequency scaling? “We’ve thrown everything we’ve 
ever learned about processor design at this; data flow stuff, 
data compression, DVFS,” said Davies.

For mobile applications the ML processor core will be in the 
application SoC for use as an accelerator and would typically 
be interfaced via an on-chip bus. But the detail is up to licens-
ees said Laudick. They can choose to have it closely or loosely 
couple to the CPU.

Most people will program the ML processor by creating their 
neural network in their framework of choice – be that Tensor-
Flow, Caffe, Android NNAPI or MXNet – and then use ARM’s NN 

Software to take that description and transfer it to CPU, GPU 
and ML as appropriate and as possible.

So will ML processor be compatible with Khronos NNEF 
standard?

Khronos, which is a member funded organization that grew 
in the graphics industry, has released NNEF 1.0 as a provisional 
specification to enable the transfer of trained networks from 
their chosen training framework to a wide variety of inference 
engines. NNEF encapsulates a complete description of the 
structure, operations and parameters of a trained neural net-
work, independent of the training tools used to produce it and 
the inference engine used to execute it.

The ML processor doesn’t support NNEF off the bat, but it 
may do in the future, Davies said. “The framework providers are 
still championing themselves and ARM NN operates with all the 
main frameworks. Right now any of those frameworks plus ARM 
NN provides the means to program. But over time will those 
framework producers start to support Khronos NNEF? Prob-
ably,” said Davies. “And ARM is a customer-driven company.”

We also asked Davies a couple of more general questions 
about machine learning and the state of the industry.

The first was about optical methods for training and infer-
ence. Could the fact that matrix multiplication is highly paral-
lel and relatively homogeneous favour an optical approach to 
machine learning at much higher energy efficiency? It is notable 
that two startups have come out of Massachusetts Institute of 
Technology specifically to address this. The usual hindrance 
to such developments is the energy burden of converting from 
electronics to photonics and then back to electronics.

Davies said: “It is something we ruminate about. But we 
have R&D engineers and usually when we ask them about these 
sorts of things they tell us we’ve got at least five more years. 
As a mass market IP deployment company, we look for what is 
popular. And electronics in CMOS has a lot of economic advan-
tages in its favour.”

And what about neuromorphics? Are neural networks for 
training and inference and recognition just a stopping off point 
on the way to more neuromorphic computation and how long 
will the technology industry stay here?

Davies is emphatic: “Neuromorphic computing is of interest 
but neural networks have not hit prime time yet and there is a 
broad consensus on what can be done although the exact de-
tail is still changing with research into more efficient networks. 
That’s why we focus on the primitive operations. There’s a lot of 
research into reducing the training work-loads, which can make 
training at the edge more plausible.”

For Jem Davies machine learning may be the new graphics 
but for ARM and the technology industry in general it looks set 
to be much more important than that.

ML processor has function and layer enginers. Source: ARM.

ARM approach to ML from framework to metal. Source: ARM.
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SiN photonics and metasurfaces  
to autotune AR glasses
By Julien Happich

Engineers from Columbia University have just won a USD 
4.7M four-year grant from DARPA to pursue the develop-
ment of compact lightweight Augmented Reality (AR) 

glasses that would dynamically monitor the wearer’s vision and 
display vision-corrected contextual images.

Unlike AR glasses that rely on diffraction gratings and built-in 
light guides to shine an image at the wearer’s eyes (from an 
integrated light engine or microdisplay), the researchers plan 
to combine SiN photonics (for the control part) with flat optics 
(made from purposely nanostructured thin films also known as 
metasurfaces).

The flat optics, as reported some years ago in Nature Materi-
als under the title “Flat optics with designer metasurfaces” 
consist of nanoscale anisotropic light scatterers able to shape 
optical wavefronts into arbitrary shapes, with subwavelength 
resolution, by introducing spatial variations in the optical re-
sponse of the light scatterers.

For these flat optics, the researchers have engineered optical 
materials (EnMats) that include new phase-transition corre-
lated oxides and 2D excitonic transition metal dichalcogenides 
(TMDs). These EnMats combine an extremely high electro-optic 
response with very low losses in the visible (VIS) and near-infra-
red (NIR). This is where Silicon nitride (SiN) integrated photonics 
come in, proven to operate both in the VIS and NIR spectral 
ranges.

The novel AR glass would rely on pixel-sized tunable meta-
surfaces to generate ultrafast arbitrary wavefronts both in VIS 
and NIR, using the EnMats with their highly tunable complex 
optical refractive indices combined with SiN optical resonators 
to further enhance the electro-optic effect of the EnMats.

In a possible implementation, the AR glass would consists of 

a 2D array of pixels based on VIS and NIR electrically tunable 
SiN resonators coated with thin-film EnMats. Each metasur-
face pixel would be receiving red-green-blue and NIR light 
from waveguide-coupled on-board RGB and NIR lasers. The 
electrically tunable SiN resonators would allow each pixel to 
be individually tuned for projecting the image) but would also 
double as an NIR optical phased arrays for characterizing ocular 
aberrations. The AR glass would also feature one optical isola-
tor to distinguish between NIR light projected into the eye and 
the NIR light reflected from the retina, enabling simultaneous 
light projection and detection in the NIR.

“We will couple laser light into a bus waveguide, distribute it 
over a network of branch waveguides covering the entire sur-
face of the AR glass, evanescently couple it into the SiN resona-
tors, and then scatter it into the eye,” explains Michal Lipson, 
Eugene Higgins Professor of Electrical Engineering at Columbia, 
who leads the research.

The scattered NIR light would then be detected to dynami-
cally characterize ocular aberrations of the wearer’s eye and 
then apply pixel-level corrections through the tunable EnMats, 
directly to the image being projected at the retina. This means 
the projected image would always appear crystal clear, regard-
less of the wearer.

“The multi-functionality of our nanostructured AR glass is 
enabled by extreme capabilities that cannot be achieved using 
traditional optical elements,” is quoted Lipson on the Columbia 
University web page.

“Our system incorporates the capabilities of wavefront sens-
ing and correction for lower and higher order ocular aberrations 
in real time, capabilities that no other display technology pro-
vides and that have been shown to be critical for clear or even 
‘supernormal’ vision of images.”

The team also plans to develop a scalable fabrication 
process based on standard CMOS techniques and dry trans-
fer processes to integrate the EnMats into the SiN integrated 
photonics platform. Part of their research will consist in devel-
oping the analytical and computational tools for modeling large 
resonator arrays and device performance dynamics.

A possible implementation of the AR glass based on Silicon 
Nitride integrated photonics with EnMats flat optics. The AR 
glass consists of a 2D array of pixels, and waveguide-coupled 
RGB and NIR lasers, a NIR detector, a NIR isolator, electronic 
circuits and control software. 

In order to dynamically characterize ocular aberrations of 
the wearer, the AR glass projects NIR light into the eye and 
collects reflected light from the retina. Then it can project 
aberration-corrected RGB contextual images into the eye. 
Images Courtesy of Nanfang Yu/Columbia Engineering 
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Flex Logix’ Geoff Tate on licensing FPGA
By Peter Clarke

Geoff Tate, has a strong track record in the 
semiconductor industry. He was a senior 
vice president for microprocessors and 

logic at AMD from 1979 to 1990 and then moved 
to co-found memory interface IP licensor Rambus 
Inc. He led Rambus as CEO through to an IPO 
with a $2 billion market capitalization in 2005. 
eeNews Europe caught up with him to ask about 
his latest startup Flex Logix Technologies Inc. 
(Mountain View, Calif.), where he is also CEO and 
co-founder.

Flex Logix, founded in 2014, provides licens-
able field-programmable gate array (FPGA) fabric 
and has produced fabric cores for multiple manu-
facturing processes including TSMC’s 40, 28 and 
16nm processes. 

“We are part of the TSMC IP Alliance to help 
provide access but we have also conducted a port 
of our technology for Sandia National Laboratory 
to a 180nm CMOS platform for radiation hard ap-
plications,” said Tate.

“We’re happy to port to additional process nodes and styles 
but we don’t do ports without a customer. We will port to what 
they want and bear that cost,” Tate explained.

Clearly 10nm and 7nm are the next FinFET nodes on TSMC’s 
roadmap. So how soon will Flex Logix be there?

“The customers who are thinking about 7nm are in wireless, 
networking, data centers and so on and from what we can see 
very few people are doing 7nm design right now. They have 
plans but they’ve not yet started. Also 7nm keeps evolving. If 
you start too soon you could end up being on a version that’s 
not much used. TSMC technology symposium in Santa Clara 
on May 1 is when we expect more information. And we expect it 
[the process] to arrive late 2018 early 2019.”

Tate added: “And for us 7nm is the next 
node. We haven’t had any customers asking for 
10nm. We do need to anticipate the needs of 
the customers but in FinFET it takes us about 
eight months to do a port. If we start with the 
customer we can be proven in silicon before 
they tape out.”

With the digital logic developing rapidly at 
present we asked Tate whether Flex Logix sees 
an opportunity in diversifying its IP offering 
beyond FPGA fabric?

“Well we have moved from a first to a second 
generation fabric – from a 4-input look-up-table 
(LUT) to 6-input LUT. But that’s not really a 
diversification. All our software improvements 
are now focused on the 6-input LUT. It’s better 
for density and performance.”

But what about additional structures to bet-
ter support neural networks?

“We are not neural network experts. It is certainly a hot topic 
but there are a lot of people in that space. There are probably 
multiple markets and multiple solutions. And FPGAs are being 
used to implement neural networks,” said Tate.

“Neural networks tend to want more multipliers and smaller 

data types. We could get involved with an AI-optimized FPGA 
fabric. It would be more of a tuning than a total change in 
architecture. We have a 22bit by 22bit MAC [multiply accumula-
tor] that is also two 11bit by 11bit MACs. It is there to support 
complex arithmetic but we could support its independent use.

The idea of applying FPGA fabric within system chips has 
been around for 20 years but did not gain much traction early 
on resulting with a number of startup companies coming and 
going. So we asked Tate if FPGA fabric licensing is taking off 
now when it didn’t gain traction 10 to 20 years ago?

“The density on offer in the past was not as good as what 
we can offer. Customers do want high density. Also integrating 

embedded FPGA in a chip is a lot harder than 
it may appear because of process complexity. 
Different users of a node can choose a different 
metal stacks and can have varying metal thick-
nesses, and you have to be compatible with 
them. But the complexity of processes and the 
increasing mask costs also mean that compa-
nies need to get a better return-on-investment 
on their chips and are going for FPGA fabric to 
achieve that.”

Tate continued: “We see two main catego-
ries of application for FPGA fabric. 1) Custom-
izing but without changing the silicon in the 
field. So there is one chip in manufacture that 
can be multiple chips; for example in an MCU 
portfolio. 2) Chips that will be updated in the 
field. Such as networking chips where the SoC 
maker is looking for longevity. They do want to 
update the chips and protocols from time to 
time.”

The third category is much more dynamic where the RTL is 
being swapped in out, Tate said. “Here you can imagine a series 
of accelerators being swapped in and out in response to the 
software work load. We’re just seeing these applications emerg-
ing right now.”

Geoff Tate, CEO and co-founder 
of Flex Logix.

https://twitter.com/eenewseurope
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So where is the FPGA market going more generally?
“FPGA vendors such as Xilinx and Altera – the latter is now 

Intel’s programmable solutions group – are going for the fast-
est and biggest chips and high volume applications, and have 
added processor cores so their silicon becomes a platform. It’s 
quite a different market to the one we are going after.”

Tate makes an analogy to ARM’s competition as an IP licen-
sor with Intel as a chip vendor. “ARM didn’t try to compete 
head-to-head in the personal computer. ARM went after differ-
ent embedded markets and new applications.” Clearly in this 
analogy Xilinx and Altera play the role of Intel and AMD defining 
the high-volume product and selling ‘platform’ silicon in the 
form CPUs to meet the need. Flex Logix and others play the 
role of ARM offering to license in IP while leaving the customer 
free to define the application and the system chip.

Flex Logix has five licensees that Tate can talk about: DARPA 
and Sandia, a consortium that includes Israeli semiconductor 
and systems companies including Mellanox, Satixfy, DSP Group 
and AutoTalks under a license with Bar Ilan University; Harvard 

University – which is working on an AI chip – and SiFive Inc.
To illustrate the progess Flex Logix is making Tate said: “We 

have multiple customers apart from these and our competitors 
haven’t announced any.”

Will Flex Logix need to raise more capital? It raised $5 million 
in a Series B round in May 2017. “We are very cash efficient. 
That means more process ports in less time from less people. A 
lot of the series B is still in the bank and we see rising sales so 
we may not need a Series C,” said Tate. However, rather than 
write off the possibility he added: “There may be Series C later 
in 2018 or early in 2019.”

Tate said Series C money might be useful to pick up the pace 
of engagement with customers but that it would not be used 
for an acquisition to get into other areas of IP such as neural 
networks. “If you are working in a gold mine why would you go 
out and work in a silver mine.”

However, a partnership is a possibility he said. “We are con-
sidering some partnerships but they may or may not happen, so 
I won’t say any more right now.”

MIT’s public-key encryption chip slashes power consumption by 99.75%
By Julien Happich

Public-key encryption protocols are complicated and 
in computer networks, they’re executed by software, 
making them burdensome for low-compute power IoT 

devices. If embedded sensors are to maximize their battery life, 
then they can’t afford the energy 
and memory space that software 
execution of encryption proto-
cols would require. Given that 
premise, MIT researchers have 
built a dedicated chip hardwired 
to perform public-key encryption 
at only 1/400th the power that 
equivalent software execution 
would require, while using only a 
tenth of the memory and running 
500 times faster. 

The chip described in a paper 
presented at the International 
Solid-State Circuits Conference 
has been designed to be able to handle any type of elliptic-
curve encryption.

“Cryptographers are coming up with curves with differ-
ent properties, and they use different primes,” explains Utsav 
Banerjee, an MIT graduate student in electrical engineering and 
computer science and first author on the paper. 

“There is a lot of debate regarding which curve is secure and 
which curve to use, and there are multiple governments with 
different standards coming up that talk about different curves. 
With this chip, we can support all of them, and hopefully, when 
new curves come along in the future, we can support them as 
well.”

To create their general-purpose elliptic-curve chip, the re-
searchers decomposed the cryptographic computation into its 
constituent parts. Elliptic-curve cryptography relies on modular 
arithmetic, meaning that the values of the numbers that figure 
into the computation are assigned a limit. If the result of some 
calculation exceeds that limit, it’s divided by the limit, and only 
the remainder is preserved. The secrecy of the limit helps en-
sure cryptographic security.

One of the computations to which the MIT chip devotes a 
special-purpose circuit is thus modular multiplication. But be-
cause elliptic-curve cryptography deals with large numbers, the 
chip’s modular multiplier is massive. Typically, a modular mul-

tiplier might be able to handle 
numbers with 16 or maybe 32 
bits. For larger computations, 
the results of discrete 16- or 
32-bit multiplications would be 
integrated by additional logic 
circuits. The MIT chip’s modular 
multiplier can handle 256-bit 
numbers, eliminating the extra 
circuitry for integrating smaller 
computations and reducing the 
chip’s energy consumption while 
increasing its speed.

Another key operation in 
elliptic-curve cryptography is 

called inversion. Inversion is the calculation of a number that, 
when multiplied by a given number, will yield a modular product 
of 1. In previous chips dedicated to elliptic-curve cryptogra-
phy, inversions were performed by the same circuits that did 
the modular multiplications, saving chip space. But the MIT 
researchers instead equipped their chip with a special-purpose 
inverter circuit. This increases the chip’s surface area by 10 
percent, but it cuts the power consumption in half.

The most common encryption protocol to use elliptic-curve 
cryptography is called the datagram transport layer security 
protocol, which governs not only the elliptic-curve computa-
tions themselves but also the formatting, transmission, and 
handling of the encrypted data. Here, the entire protocol is 
hardwired into the MIT researchers’ chip, which dramatically 
reduces the amount of memory required for its execution.

The chip also features a general-purpose processor that can 
be used in conjunction with the dedicated circuitry to execute 
other elliptic-curve-based security protocols. But it can be pow-
ered down when not in use, so it doesn’t compromise the chip’s 
energy efficiency.

https://www.facebook.com/EENews-Europe-264480083592516/
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A short guide to the Official Technology 
Partnership with Venturi Formula E team in 
season 3.

SMALLER 
STRONGER 
FASTER

The Formula E Venturi team has adapted the latest range of ROHM inverters derived from 
full SiC module technology in its electric-powered racing cars. ROHM has enabled the broad   
implementation of e-mobility by delivering the next generation of power semiconductor-based  
SiC modules. It produces these in-house using a vertically integrated manufacturing system, thus  
guaranteeing high quality and consistent supply to the market.
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SiC technology allows the chip 
to be reduced in size, leading to 
a SMALLER inverter in terms of 
dimensions and weight.

SMALLER 
SiC increases thermal efficiency 
and power density for a 
STRONGER performance.

STRONGER FASTER 

SiC helps vehicles to cross the 
finish line FASTER and supports 
fast-charging solutions.
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US Army leads research on isotopic battery
By Nick Flaherty

A team of international researchers led by the US Army are 
investigating an entirely new type of battery that could 
have up to 100,000 times the energy density of today’s 

chemical cells.
The project, published in Nature this week, 

uses a different way to control the high speed 
release of energy stored in isotopes of materi-
als. This differs from nuclear batteries that use 
the release of radioactive ions and electrons 
from fissile material and have a long lifetime 
but a low energy transfer rate. Dr. James 
Carroll at the US Army Research Laboratory’s 
Power Components Branch and his team 
used a specific isotope of molybdenum where 
energy could be stored in an excited form of 
the atomic nucleus. This energy lasts for about 
seven hours, and can be released on a much 
shorter time scale by a new process involving 
the atomic shells around the nucleus. 

Creating a “hole” in an atomic shell, a 
free electron falling into that shell transferred 
just the right (small) amount of energy to the nuclei and, like a 
switch, caused a controlled release of the greater stored energy.

The effect was described 40 years ago but this is the first 
practical demonstration, working with researchers in Australia 
and Poland. 

The concept used in the demonstration was published in 
2012 by Carroll and a research collaborator from Russia’s Joint 
Institute for Nuclear Research. Full-scale work to turn the con-
cept into a real experimental design and to perform the neces-
sary experiments began in mid-2014 with work in Australia and 

at the ATLAS lab at the Argonne National Laboratory in the US. 
Analysis of the more than 10 terabytes of data continued into 
early 2017 before the submission to Nature.

The aim is to develop smaller batteries with 
more energy to power the equipment that 
soldiers use on the battlefield. 

“Efforts are underway to develop new tools 
for the Army of the future, whether in enhanc-
ing the ability to understand the battlespace, 
better protecting the soldier, or moving more 
quickly and efficiently,” said Carroll.  “Howev-
er, without sufficient energy and power, none 
of these improvements are feasible. Thus, 
there is clearly a strong motivation to expand 
the Army’s access to energy and new power 
sources. For example, this drives research 
into improved chemical batteries with Army-
specific capabilities to lighten the burden for 
Soldiers; however, research is also underway 
to determine the feasibility of accessing en-
ergy stored by isotopes at 100,000 times the 

density that chemicals can provide. One can say we are trying 
to push beyond a ‘chemical limit’ for entirely new types of bat-
teries.”

In the near term, the main impact is fundamental in provid-
ing the first evidence for this effect that can be used to evaluate 
theoretical models to understand the process, and new experi-
ments are being prepared to characterize the process further. In 
the long term, the researchers hope that this mechanism may 
provide a practical means of providing a new type of batteries 
and power sources.

Magnesium salts improve lithium ion cell safety
By Nick Flaherty

Researchers from Shinshu University in Japan have found 
a way to limit the growth of potentially dangerous den-
drites in lithium ion batteries.

The team, led by Susumu Arai, a 
professor of the department of materials 
chemistry and head of Division for Applica-
tion of Carbon Materials at the Institute of 
Carbon Science and Technology at Shinshu 
University, used a type of magnesium salt 
capable of combining with lithium to stop 
the dendritic branching. While it worked, it 
is difficult to reverse, which is necessary in 
rechargeable batteries.

Dendrites can grow when the cell is 
charged and discharged, creating short 
circuits that lead to thermal runaway and can lead to fires.

Now the researchers are studying the benefits of other types 
of magnesium salts, as well as working to improve the elec-
trochemical stability of the salt combined with lithium to make 
reversal easier. The researchers hope to solve the issues with 
this plating technology and eventually achieve a compact and 

high-capacity battery that could give electric vehicles a range of 
over 500km.

“Lithium metal is inherently unsuitable 
for use in rechargeable batteries due to 
posing certain safety risks,” said Arai. 
“Repeated lithium deposition/dissolu-
tion during charge/discharge can cause 
serious accidents due to the deposition 
of lithium dendrites that penetrate the 
separator and induce internal short-
circuiting.”

“A number of approaches have been 
developed to prevent the growth of 
lithium dendrites... which are compli-
cated and have some problems,” said 

assistant professor Masahrio Shimizu. “In contrast, our strategy 
of adding magnesium salt is extremely simple. “We aim to show 
the significantly improved reversibility of lithium deposition/
dissolution and to realize stable operation for at least 1,000 
cycles,” said Arai “The ultimate goal is to create batteries to run 
for 500 kilometers with full charge in electric vehicles.”

https://twitter.com/eenewseurope
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Twinning rather than thinning: yields 100µm-thin wafers in minutes
By Julien Happich

German wafering technology solutions provider Siltectra 
announced a breakthrough in wafer thinning, doing 
away with traditionally inefficient grinding methods.

The company has developed a laser-based technique called 
“Cold Split” which it says out-performs traditional grinding 
methods by thinning wafers to 
100 microns and below in minutes 
instead of hours, cutting material 
loss by as much as 90 percent. The 
technique employs a chemical-
physical process that uses thermal 
stress to generate a force that splits 
the material with exquisite precision 
along the desired plane.

The company had already proven 
its Cold Split wafer-thinning tech-
nique for substrate materials like 
silicon carbide (SiC), gallium nitride 
(GaN), silicon (Si) and sapphire. But 
now it managed to adapt the technique so that the removed 
substrate material can be reclaimed as a twin wafer, creating a 
second fully optimizable bonus wafer in the process. Previously, 
the removed material was just wasted during backside grinding.

Dubbed “Twinning”, this Cold Split adaptation promises sub-
stantial benefits for manufacturers of SiC-based ICs like power 
electronics and RF devices. 

Twinning wafers means fewer process steps, potentially 
lower equipment costs, and together with the ultra-efficient 
use of substrate material, the new technique could reduce total 

device production costs by as much as 30 percent, anticipates 
Siltectra.

The company validated the process by producing a GaN on 
SiC high electron-mobility power transistor (HEMT) device on a 
split-off (or “twinned”) wafer at its new state-of-the-art facility in 

Dresden. 
The HEMT showed results that 

were superior to a non-Cold-Split-
enabled HEMT when measured for 
CMP characterization, as well as 
GaN EPI, metal layer and gate layer 
outcomes.

Leading integrated device manu-
facturers (IDMs) are now evaluating 
the technology.

Until now, the traditional method 
to thin wafers to less than 20 per-
cent of the original thickness was 
grinding, which involves the use of 

expensive diamond grinding wheels. What’s more, grinding is 
not a fast process, and the cost of consumables for the grinding 
wheels can be substantial. Finally, grinding generates material 
loss, and the process lowers overall yield, which further drives 
up cost.

The “twinning” breakthrough extends Cold Split’s capabili-
ties. The adaptation provides a simple way for IDMs to avoid 
expensive kerf-loss when slicing ingots or boules into wafers. It 
effectively replaces backside grinding processes, while produc-
ing an identical wafer primed for a second device run.

Developing FETs from gallium oxide
By Nick Flaherty

Researchers in the US are looking to use gallium oxide 
to build a new class of power semiconductor devices.  
Gallium oxide (Ga2O3) has been around for many years 

as a conductive transparent film, but 
the wide bandgap of 4.5 to 4.9eV, 
compared to gallium nitride (GaN) at 
3.3eV also means it can be used for 
high power switches. However, the 
material has been hard to work with.

“One of the largest shortcomings 
in the world of microelectronics is 
always good use of power: Designers 
are always looking to reduce excess 
power consumption and unnecessary 
heat generation,” said Gregg Jessen, 
principal electronics engineer at the 
Air Force Research Laboratory. “Usu-
ally, you would do this by scaling the 
devices. But the technologies in use 
today are already scaled close to their limits for the operating 
voltage desired in many applications. They are limited by their 
critical electric field strength.”

Jessen with fellow researcher Masataka Higashiwaki have 
been outlining a case for producing microelectronics using 
gallium oxide for field effect transistors (FETs) that could greatly 

benefit from gallium oxide’s large critical electric field strength. 
This would enable the design of FETs with smaller geometries 
and aggressive doping profiles that would destroy any other 

FET material says Jessen. 
Prototype diodes and RF and 
MODFETs have already been 
shown in the material.

“The next application for 
gallium oxide will be unipolar 
FETs for power supplies,” he 
said. “Critical field strength 
is the key metric here, and it 
results in superior energy den-
sity capabilities. The critical 
field strength of gallium oxide 
is more than 20 times that of 
silicon and more than twice 
that of silicon carbide and gal-
lium nitride.”

Their research suggests that unipolar Ga2O3 devices such as 
the lateral FET shown above will dominate. “From a research 
perspective, gallium oxide is really exciting,” he said. “We are 
just beginning to understand the full potential of these devices 
for several applications, and it’s a great time to be involved in 
the field.”

https://twitter.com/eenewseurope
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Stacking microLEDs onto a full-CMOS active matrix: with micro tubes
By Julien Happich

In a paper presented at 
SPIE Photonics West, 
held in San Francisco late 

January, researchers from 
microelectronics research 
centre Leti unveiled their 
stacking strategy for the 
heterogeneous integration 
of self-aligned GaN/InGaN 
µLED arrays with a full-CMOS active matrix: using a proprietary 
micro tube hybridization technology.

The presentation titled “High-resolution active-matrix 10-μm 
pixel-pitch GaN LED microdisplays for augmented reality ap-
plications” explains how high-resolution 873x500 pixel GaN/
InGaN µLED arrays, designed at a 10µm pitch following a self-
aligned process, were successfully connected to a separately 
designed full-CMOS active-matrix bearing hard microtubes 
grown on top of its contact areas. 

About 2.8µm high and 4µm in diameter and coated with a 
240nm gold layer, the micro tubes can be grown using con-
ventional IC process steps on top of fully 
functional CMOS circuits. Their proprietary 
composition was chosen to be relatively hard 
compared to Al-0.5Cu pads, so they can be 
pressed into softer contact pads to establish a 
reliable electromechanical contact.

As well as the high-density interconnection 
pitch they allow, a particular benefit of these 
micro tubes is to compensate planarity and 
uniformity defects, without the use of flux but 
only so-called soft hybridization pads formed 

on the contacts 
of the GaN/InGaN 
µLED array. 

After dicing the LED-arrays and the CMOS active matrix 
chips from their respective wafers, the researchers flipped the 
GaN chip over the silicon chip for a press-fit assembly (with an 
insertion force of about 0.1g per connection, or roughly 40kg 
for the insertion of 450 000 micro-tubes). The microdisplays can 
then be attached onto a daughter board and connected through 
wire-bonding. With this hybridization approach, Leti’s research-
ers have managed to fabricate very bright active-matrix WVGA 

(873x500) blue and green micro-displays 
with a 10µm pixel pitch and respective 
luminances of 300cd/m2 and 10000 cd/m2. 
The micro-display also exhibited a good 
uniformity of luminance with a very low 
dispersion between pixels, while the active 
matrix allowed the researchers to drive 
the individual pixels through sixteen grey 
levels, at video speed. Next, the authors are 
working creating full-colour microLED GaN 
microdisplays.

Micro-imprinted TiO2 nanoparticles on top of nitride-based LEDs
By Julien Happich

In cooperation with a team from the Royal institute of Tech-
nology of Stockholm (KTH), researchers from CEA Leti found 
a cheap trick to limit the total internal 

reflection in high index III-V layers and 
boost the light extraction of blue nitride-
based LEDs: micro-imprinted titanium oxide 
nanoparticles.

In a paper titled “Nanoparticle-based 
microstructures for light extraction enhance-
ment in nitride-based LEDs” presented 
during SPIE Photonics West in San Fran-
cisco, the researchers took the well-known 
approach of adding a thin textured layer 
over the light emitting devices. But instead 
of using a solid layer to be etched or a poly-
mer to be cured solid, they used a cheap 
colloidal solution of TiO2 nanoparticles to be 
softly compacted under various embossing 
patterns from a master mold, ensuring a 
close contact with the light emitting surface, 
without damaging the LED structure.

The scientists first created a 1x1cm2 patterned Polydimeth-
ylsiloxane (PDMS) stamp by polymerizing PDMS directly on 

a patterned substrate. Once peeled off, the stamp could be 
pressed onto a drop of water-based solution of the nanopar-

ticles, directly on top of the nitride-based 
LEDs, at room temperature (then heated at 
100ºC to remove the solvent).

Very much like casting castles of wet 
sand with a mold but at the nanoscale, the 
researchers experimented with various tex-
tures already reported in literature for their 
light extraction capabilities when made from 
bulk material.

Those include nanopillars at a 600nm 
period, micropyramids or microcones at a 
3µm period and micromesas or truncated 
micropyramids at a 5µm period. Using these 
cheap nanoparticles, the paper reports 1.4x 
to 2.1x optical power enhancements de-
pending on the chosen shapes, the micro-
cones being the most successful.

The authors also conclude that this 
economical and low-temperature approach could also be well 
suited for the light extraction management of other optoelec-
tronic devices, such as solar cells or mid-infrared devices.

Optical power (arbitrary units) versus 
electrical current measured for 5 un-
embossed (black) and 6 microcone-
embossed (red doted lines) 820x820 μm2 
blue emitting vertical thin-film LEDs.

(left) Scanning electron photograph of a pixel electrode of 
the CMOS active-matrix with the microtube. (Right) SEM 
cross-section of the complete active matrix with micro tube. 

Principle of the micro-tube 
hybridization technology: a LED-array 
is flipped onto a CMOS circuit with 
micro tubes making the connections. 

The blue GaN microLED display in 
operation.

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


16   March 2018 www.eenewseurope.com News @eeNewsEurope

Magnet for electric motors cuts rare earth use by half
By Nick Flaherty

Toyota has developed the world’s first heat resistant motor 
that cuts the use of the neodymium rare earth element in 
half. Neodymium magnets are used in high output motors 

in electrified vehicles, with up to 30% of the magnet using cost-
ly rare earth elements. The new magnet uses significantly less 
neodymium and can be used in high-temperature conditions.

The newly developed magnet uses no terbium (Tb) or 
dysprosium (Dy), which are rare earths that are considered 
as critical for heat-resistant neodymium 
magnets but are often sourced from loca-
tions with high geopolitical risks. A portion 
of the neodymium has been replaced with 
lanthanum (La) and cerium (Ce), which are 
low-cost rare earths, reducing the amount 
of neodymium used in the magnet.

Neodymium plays an important role in 
maintaining high coercivity (the ability to 
maintain magnetization) and heat resis-
tance. Merely reducing the amount of neodymium and replacing 
it with lanthanum and cerium results in a decline in motor per-
formance. Instead, Toyota used new techniques that suppress 
the deterioration of coercivity and heat resistance, even when 
neodymium is replaced with lanthanum and cerium, and devel-

oped a magnet that has equivalent levels of heat resistance as 
the previous generation using half the amount of neodymium.

The magnet is able to maintain coercivity even at high tem-
peratures because of the combination of reducing the magnetic 
grain to 10% of previous designs and a two-layered high-per-
formance grain surface. In a conventional neodymium magnet, 
neodymium is spread evenly within the grains of the magnet, 
and in many cases, the neodymium used is more than the 

necessary amount to maintain coercivity. 
Increasing the neodymium concentration on 
the surface of the magnet grains, and de-
creasing the concentration in the grain core, 
reduces the total amount of the element 
needed. This is combined with a specific 
ratio of lanthanum and cerium as an alloy to 
maintain the performance of the magnet.

The magnet is expected to be used in 
electric cars for drive motors and genera-

tors, electric power steering, robots, and various household ap-
pliances. It will also contribute to reducing the risks of a disrup-
tion in supply and demand of rare earths and price increases. 
They will be available in production in the first half of the 2020s 
and for electric car motors within the next 10 years.

Thin flexible tactile actuator for wearable haptics
By Julien Happich

In cooperation with the Electronics and Telecommunica-
tions Research Institute (ETRI), researchers from the Korea 
Advanced Institute of Science and Technology (KAIST) have 

designed a flexible tactile actuator less 
than 1mm thick, yet capable of a 100 to 
200Hz perceivable mechanical output 
even under the typical pressures of hu-
man touch.

The very simple and cost-effective 
elastomer-based device is made up of a 
layer of microstructured dielectric elas-
tomer (polydimethylsiloxane or PDMS) 
sandwiched between two PET films 
each sporting an indium tin oxide (ITO) 
electrode. The microstructures consist of 
pyramidal shapes obtained from casting 
the uncured elastomer solution into an 
inverted pyramid silicon mold (fabricated 
via an anisotropic wet etching tech-
nique).

Applying a biased positive sinusoi-
dal voltage across the ITO electrodes 
compresses the microstructures, subject 
to the coulomb forces and electrostatic 
attraction. As the amplitude of the bi-
ased sinusoidal voltage decreases, the 
microstructures return to their original 
shape (through elastic force) and gener-
ate a perceivable reaction force in the 
thickness direction.

In a paper titled “High-pressure endurable flexible tactile 

actuator based on microstructured dielectric elastomer” pub-
lished in Applied Physics Letters, the researchers explain that 
for a given pyramid height, the compressibility of the actuator 

can be tuned, as well as its resonance 
frequency by changing the interspacing 
between the micro-pyramids. 

They reported and tested several 
dielectric elastomer actuators (DEAs) 
using pyramidal microstructured PDMS 
layers with a fixed pyramid height of 
300μm and different pitches of 500, 
600, and 700μm, all on a 300μm thick 
substrate, showing that the device be-
comes more compressible as the spatial 
distance between the micropyramids is 
increased.

Operating in the frequency range of 
100 to 200Hz, which is the most sensi-
tive to vibration acceleration for human 
finger pads, the device is able to gener-
ate perceivable vibration acceleration 
even under pressure loads up to 25 kPa 
(approximately 0.255kgf/cm2), which is 
in the range of typical pressures exerted 
by fingers when manipulating objects.

What’s more, the transparent device 
was tested over 250 000 cycles, showing 
little performance degradation a con-
sistent response under 2ms. All these 

attributes make the thin flexible actuator a good candidate for 
unobtrusive and conformable haptics in wearables.

MATERIALSNEWS & TECHNOLOGY

Schematics of the microstructured Dielectric 
Elastomer Actuator (DEA).

Operating principle of the microstructured DEA 
generating vibration in the normal direction due 
to the interaction between an elastic reaction 
force (Fk) and an electrostatic attraction force 
(Fe).

https://twitter.com/eenewseurope
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Startup integrates optical processing within data center
By Peter Clarke

Startup LightOn SAS (Paris, France) is developing optical 
processing units (OPUs) to perform artificial intelligence 
operations and has announced successful integration of 

its OPU prototype within a data center.
LightOn, founded in 2016, has 

worked in partnership with Paris-
based cloud computing service 
provider OVH Group and claims 
performance improvements for 
certain machine learning tasks. The 
OPU uses laser light that is shone 
onto a digital micromirror device 
(DMD) to encode for 1s and 0s with 
the light then redirected through a 
lens and random scattering medium 
assembly before being polarized 
and read by a conventional camera. 
This allows very large matrices to be 
manipulated in parallel. One of the operations that can be done 
is kernel classification. Typically, the DMD can handle matrices 
of the order of 1k by 1k.

For a task called transfer learning the OPU showed six-fold 

speed up at five times greater energy efficiency than a GPU-
based solution. This translates to 30x less power consumed. 
Another benchmark on time-series analysis with a recurrent 
neural network demonstrated a 200x speedup over convention-

al CPUs with large RAMs. LightOn 
intends to make its technology avail-
able as a service that will open up for 
beta customers in Spring 2018.

LightOn Cloud service will be 
accessed through a user interface 
that provides access to virtual ma-
chines that feature a combination of 
CPU, GPU and LightOn’s OPU. The 
LightOn application programming 
interface (API) will work with PyTorch 
and Scikit-Learn. The company is 
working on providing compatibility 
with other popular machine learning 

frameworks such as TensorFlow.
LightOn is one of several startup companies seeking to use 

the low energy and parallelism of optical processing to acceler-
ate machine learning.

OPTOELECTRONICS

MIT spin-off raises funds for optical processor
By Peter Clarke

Lightmatter Inc. (Boston, Mass.), a company developing a 
photonic processor for neural network applications, has 
received $11 million in Series A funds. The company was 

founded in 2017 by MIT researchers Nicholas Harris, Darius Bu-
nandar, and Thomas Graham. The photonic processor technol-
ogy that underlies Lightmatter was developed over four years 
at the MIT Research Laboratory of Electronics. The round was 
co-led by Matrix Partners and Spark Capital. Stan Reiss from 
Matrix and Santo Politi from Spark have joined Lightmatter’s 
board of directors.

The Lightmatter group won 
a $100,000 prize within MIT in 
2017 for developing fully optical 
chips that compute using light. 
This means that they can work 
faster and using less energy than 
electronic circuits. 

Although analog computing 
simple digital operations using 
operations were demonstrated 
many years ago the complexity of 
digital architectures, the incom-
plete set of photonic equivalents 
to electronic circuits and the need 
to move out of and back into the 
optical domain has held back the 
use of photonic computing.

Lightmatter has homed in on the artificial intelligence domain 
where digital operations are more uniform than in general 
purpose computing and produced a silicon chip that uses light 
signals, rather than electrical signals, for matrix multiplication. 
The system uses heated silicon channels between Mach-

Zehnder interferometers to slow down, to varying degrees, opti-
cal signals that represent weights. As the signals pass through a 
cascade of interferometers the input weights are matrix multi-
plied to produce the required outputs.

In 2017 the team reported in Nature Photonics on a silicon 
photonic chip that includes 56 Mach-Zehnder interferometers 
and such a matrix of controllable wave-guides that was used 
to implement a neural network that recognizes four basic vowel 
sounds.

The system achieved 77 percent accuracy compared to 
about 90 percent for electronic 
systems but with the prospect of 
scaling up to outperform electronic 
systems.

Such energy-efficient photonic 
acceleration is particularly benefi-
cial for neural network architectures 
where training is done using large 
datasets – and requires a lot of time 
and energy.

“For decades, electronic com-
puters have been at the founda-
tion of the computational progress 
that has ultimately enabled the AI 
revolution, but AI algorithms have 
a voracious appetite for compu-
tational power,” said Harris, CEO 

of Lightmatter, in a statement. “AI is really in its infancy, and to 
move forward, new enabling technologies are required. At Light-
matter, we are augmenting electronic computers with photonics 
to power a fundamentally new kind of computer that is efficient 
enough to propel the next generation of AI.”

https://www.facebook.com/EENews-Europe-264480083592516/
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LIGHT EMITTING DEVICESNEWS & TECHNOLOGY

When stacking quantum wires yields polarized LEDs
By Julien Happich

In their quest for the manu-
facture of efficient polar-
ized microLEDs, a team of 

researchers from the University 
College of Cork, Ireland, have 
turned their attention to highly 
anisotropic wire-like nanostruc-
tures, which could combine 
good carrier confinement 
(limiting inefficient non-radiative 
recombinations paths) with a 
highly anisotropic structure, 
yielding a strong light emission 
anisotropy.

Their paper titled “Three-Di-
mensional Self-Assembled Co-
lumnar Arrays of AlInP Quantum 
Wires for Polarized Micrometer-
Sized Amber Light Emitting 
Diodes” published in the ACS 
Photonics journal reviews prior 
art strategies in the optimiza-
tion of carrier confinement, then 
unveils a novel light-emitting 
three-dimensional ordered and 
self-organized semiconductor 
system consisting of self-
assembled multilayered in-plane AlInP/AlGaInP quantum wires 
(SMWRs) vertically stacked in regularly spaced columns.

Grown through metalorganic vapour phase epitaxy (MOVPE), 
the stacked nanowires are about 0.5 to 2μm long and elongated 
orthogonally to the growth plane of the GaAs substrate, from 
10 to 25nm wide but only a couple of nanometres thick. Several 
stacks of these elongated nanowires are concurrently grown 
side by side, forming vertical columns piling up to 200wires 
each.

Interestingly, the self-assembled wires were grown without 
pre-patterned templates (such as V-grooves), their design was 
optimized for the yellow-orange light emission (580−650nm) in 
the visible range.

Due to the one-dimensionality of their crystallographic struc-
ture, the wires possess strong emission anisotropy, with almost 
80% of the emitted light polarized along the wire main axis, per-
pendicular to the growth direction. This makes the new devices 
particularly suited to modern display applications, as most if not 
all displays today use polarizers that lower their overall efficien-
cy (blocking most of the originally emitted light).

Through theoretical simulations, the researchers then realized 
that the internal quantum efficiency of their SMWR LED could 
be largely improved by coupling a quantum well (QW) to the 
SMWR system so as to function as a carrier injector. 

Actual device fabrication showed that such a QW-SMWR 
hybrid system consistently outperformed a “traditional” AlGaInP 
five-QW structure over a large range of temperatures, exhibit-
ing an internal quantum efficiency up to one order of magnitude 
higher at 100K.

Practical emission measurements across SMWR LED pro-
totypes and comparative QW LED samples of different sizes 
showed different trends. 

“In both devices only 
a small fraction of the 
injected current was actu-
ally passing through the 
bulk of the material. In a 
50×50μm2 QW LED, only 
4.4% of the total cur-
rent was contributing to 
the emission, this value 
decreasing to 1.9% in a 
20×20μm2 device. On the 
other hand, the value of 
Jbulk/JTOT in the SMWR 
LED was found to be 30% 
and 13% for the 50×50μm2 
and 20x20μm2 device, re-
spectively, almost 1 order 
of magnitude larger” reads 
the paper.

The researchers con-
clude that the higher de-
gree of space confinement 
and potential fluctuations 
experienced by carriers 
in the wires, compared to 
that in the QWs, reduces 
the carrier diffusion toward 

the LED surface before recombination. This leads them to 
believe that the hybrid QW-SMWR system could be further 
reduced in size while still achieving a higher current-to-light 
conversion efficiency.

The prototype LED devices operated with a low turn-on volt-
age of about 1.6V, corresponding to a

current density of 0.1A/cm2. 

Schematic of an SMWR LED device showing vertically stacked 
nanowires (in red) forming self-aligned columns.

Cross-section TEM of an SMWR with 60 layers, including 
an (Al0.5Ga0.5)0.52In0.48P QW on top of the SMWR (wire 
direction is perpendicular to the plane).
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Machine vision market on 12% CAGR
By Peter Clarke

Machine vision is driving an industrial 
revolution around automation and the 
machine vision camera market will 

grow from $2 billion in 2017 to roughly $4 billion 
in 2023, with a 12 percent compound annual 
growth rate (CAGR), according to Yole Devel-
oppement (Lyon, France).

Machine vision for industry and automa-
tion is not limited to robotics, but is involved in 
almost all machines and multiple aspects of the manufacturing 
cycle.

“The need for quality has boosted machine vision in the 
automotive, electronic, semiconductor, food, and packaging 

industries,” said Alexis Debray, a technology 
and market analyst at Yole, in a statement. It 
is in farms for food sorting, on highways for 
number plate recognition and more recently in 
autonomous cars where the use of cameras is 
expected to grow with a CAGR of 140 percent 
over the period 2017 to 2023.

Both Swatch for watches and Canon for 
cameras have announced completely automat-

ed, human-less, manufacturing lines and Foxconn has deployed 
a million robots for consumer electronics manufacturing. The 
move from CCD to CMOS image sensing for even high-end, 
low volume cameras has driven the emergence of CMOS image 
sensor foundries such as Tower’s TPSCo, Dongbu Hitek and 
SMIC, who recently acquired LFoundry’s assets in Italy.

Power scheme boosts optical interconnect performance in data centres
By Nick Flaherty

Researchers at IBM’s laboratory in Zurich have developed 
a new energy-saving design for an optical receiver that 
also provides record performance. The 

lower power with performance over 100Gb/s can 
significantly reduce the energy consumption in 
data centres.

The team in the EU-funded ADDAPT project 
have designed four channel CMOS transceiver that 
can wake-up and achieve phase-lock in 8ns, the 
shortest switching time in record.

This rapid power-on/off feature dramatically 
reduces energy consumption has the transceiver 
can be switched off between data packets even at 
the 160Gb/s speeds. The transceiver is packaged 
with an 850nm photodiode array and is aimed at 
low-cost VCSEL-based optical links for datacentre 
interconnects.

“This is the first optical an receiver that com-
bines high-speed data transmission rate and 
rapid power-on and off functionality while being 
extremely low lower [at] about 88mW,” said Ales-
sandro Cevrero at the IBM Research Lab in Switzerland. “Our 
design, for the first time, allows for the on/off switching of and 
optical link on a per-packet basis. There were previous scientific 
attempts to turn off the links when there is no data, however the 
timescale to switch on and off the link was orders of magnitude 

longer than that of an individual data packet. To achieve shorter 
power-on, time at a very high data transmission speed is the 

key challenge.”
The transceiver uses four identical channels with 

analogue circuits that can rapidly align the receiv-
er’s clock with the arrival of the incoming data, de-
tecting the optical signal sequences to rapidly turn 
the link system on and off. The researchers tested 
the receiver at 40Gb/s second with a reference 
transmitter consisting of an 850nm Mach-Zehnder 
modulator followed by a variable optical attenuator. 
They also performed power on/off experiments by 
generating an optical signal implementing the pro-
posed link protocol. They observed correct power 
cycling and that the receiver operates error free 
at 40Gb/s second yielding 160 Gb/s aggregated 
bandwidth over multi-mode fibres. The experimen-
tal data also showed an 85 percent power saving 
in the overall operation by shutting down between 
packets.

This power saving would also allow a higher 
bandwidth in the same thermal budget of the package. The 
next step is to validate a complete optical interconnect system 
by measuring the optical transmitter, as well as to increase the 
data transmission speed on the receiver side to 56 Gb/s per 
channel, or over 200Gb/s.

Machine vision camera market shares in 2017. Source: Yole 
Developpement.

Machine vision camera growth by application. Source: Yole 
Developpement.
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E-beam litho enables secure chip partnership
By Peter Clarke

A partnership between steaming 
and video security firm Irdeto BV, 
systems integrator Technolution 

BV and Mapper Lithography BV is offer-
ing to use Mapper’s e-beam lithography 
technology to create customized secure 
chips.

The argument from the TrulyU-
niqueChips partnership is that when 
chips are unique at the deepest hard-
ware level then an attack on a single 
chip cannot be transposed to an entire 
population of chips. This in turn makes an attack on the single 
chip uneconomic.

The initiative is ready to use e-beam lithography, where no 
mask is required but a pattern is written directly from a com-
puter database to an individual die, to 
vary gates and interconnects within each 
chip.

Because of the length of time taken 
to expose the resist direct-write e-beam 
lithography has found almost no traction 
in the semiconductor industry until now. 
Mapper’s approach developed since the 
company was founded in 2000 is to use 
thousands of beamlets to simultane-
ously write to the die. To date interest 
in e-beam lithography has mainly been 
for applications where the time taken is 
not such an issue, such as the creation 
of masks for use in conventional optical 
immersion and potentially in extreme 
ultraviolet lithography.

However, the partnership has recognized that secure chips 

may be able to justify the use of e-
beam lithography in production and 
has developed cryptographic cyphers 
that implements individualized encryp-
tion directly on the unique hardware. 
This can either be done as a separate 
security chip or as a small core to be 
included in a larger chip design.

The technology is intended to be 
integrated in standard volume chip 
manufacturing operations with low 
gate count requirements and at low 

cost. Conventional manufacturing processes can be used for 
the common functionality of the chips, while the custom areas 
are printed directly from a trusted database using multi e-beam 
direct write.

The method is claimed to have 
a number of advantages including: 
prevention of chip cloning and reverse 
engineering; resistance to side-channel 
attacks through the use of Irdeto’s 
Clearbox algorithm and the use of an 
embedded cryptographic key.

That said, it is possible to make use 
of Physically Unclonable Functions 
(PUF) licensible from Intrinsic-ID to do 
some of these things.

Mapper has been working with 
research institute Leti (Grenoble, 
France) and foundry TSMC for several 
years and this year Leti and Mapper 
presented papers on massively parallel 

electron-beam lithography at the SPIE Advanced Lithography 
symposium.

E-beam inserted into CMOS wafer flow. Source: 
TrulyUniqueChips.
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Fab plans for ultracapacitor material startup
By Nick Flaherty

Startup Nawa Technologies 
is commercialising a novel 
nanocarbon material that 

can be used for the next genera-
tion of ultracapacitors and hybrid 
batteries from a wafer fab in the 
South of France.

“We are industrialising a new 
electrode with vertically aligned 
carbon nanotubes,” said Pascal 
Boulanger, founder, chairman 
and chief operating officer (COO) 
of Nawa. “What makes the dif-
ference is the structure – it’s like 
a toothbrush that provides ad-
vantages in other domains – it’s a 
fully accessible surface.”

The material was developed at the French research lab CEA. 
“I am a microelectronics engineer, I did my PhD at CEA and 
developed the material during my last position as deputy head 
of a research team within CEA looking for materials for technol-
ogy transfer,” said Boulanger.

“Energy storage was the most attractive market, and the first 
area we started to address was ultracapacitor as it’s easier to 
make than a lithium battery and our unique selling point will be 
better as I believe ultracapacitors are more virtuous than batter-
ies as you can charge them millions of times. We also wanted to 
validate the electrode material for lithium and then look at other 
fields.”

The advantage of the nanocarbon material is the surface area 
of 600m2/kg. “If you have one cm of aluminium electrode you 
can have 5000x the surface area,” said Boulanger.  Nawa has 
been commercialising the manufacturing process for both the 
material and for ultracapacitors, based at STMicroelectronics’ 
fab in Rousset in the south of France that was formerly owned 
by Atmel.

“What we have demonstrated is a 5x increase in energy 
density that provides almost the same as a lead acid battery, 
25 to 30Wh/kg, where today an ultracapacitor UC is only 5Wh/
kg,” he said. “It’s still lower than a lithium battery but we are not 
competing with them, we are bringing additional capabilities.”

But to do this requires cost effective volume manufacturing.  
“We were able to synthesise a 30cm wide roll of material 

with an aluminium foil substrate on a roll to roll basis so it’s a 
continuous process, and I would say we are one of the most 
advanced, others are using a 10cm roll.

The process is derived from the photo-
voltaic process that is used for antireflec-
tive blue layers. The catalytic CVD process 
and the idea is to bring heat and specific 
chemistry to a specific place to create small 
bubbles on the surface so that the nano-
tubes grow from those bubbles. This can be 
performed on various substrates, copper, 
steel, even on carbon fibres but for ultraca-
pacitors Nawa has chosen to use the alu-
minium substrate. The 30cm width allows 
Nawa to build any type of ultracapacitor, 
either stacked or cylindrical. This is roughly 

half the width of lithium electrode 
systems at 650mm. The next 
generation machines currently in 
design will provide a wider roll, 
says Ulrik Grape, an industry 
veteran who joined in October as 
CEO to drive the business for-
ward. He joins after having lead 
Californian solid-state lithium-ion 
battery start-up SEEO to an ac-
quisition by Bosch. He was also 
CEO of EnerDel, one of the early 
leaders in lithium-ion batteries 
for automotive applications with 
customers such as Volvo Cars, 
Think and VanHool.

“We are taking a two-step 
process,” said Grape. “Right now we are getting ready to invest 
in a full production line in the South France with modest volume 
production starting sometime next year that would allow us 
to deliver a complete ultracapacitor to be used in power tools 
and material handling but that would also allow qualification for 
higher volume applications such as automotive. We are work-
ing with several equipment suppliers on the line equipment, and 
we should have that in Nawa early next year, and that will be a 
larger width, progressing towards full scale product.”

The vertical nanocarbon rod design opens up new applica-
tions, he says. “We are seeing a lot of interest in hybrid batteries 
where you combine the ultracapacitor with a battery, and we 
also see the opportunity to supply electrodes,” he said. “We 
want to see our technology spread and are also looking at joint 
ventures and technology transfer.”

One of the target applications is automated guided vehicles 
(AGVs) that move materials around. Nawa is working with a Slo-
vakian company where the AGV uses an ultracapacitor rather 
than a battery for power. It moves between charging points on 
the ground, essentially dots on the floor, and charges up the 
ultracapacitor in a matter of seconds. This gives three minutes 
of power before recharging.

This approach has already been extended to busses in Chi-
na. “The idea is to recharge busses at each stop with automatic 
contact points – in Shanghai there are already two lines that use 
busses with ultracapacitors with stops every 500m, and it takes 
just 20s to recharge the bus,” said Boulanger. “The limitation is 
the charging station and the power from the grid.”

Hybrid designs allow the battery to be discharged more 
steadily to extend the life of the cell.

“What we are also addressing is the 
hybrid, where we can play with faradic and 
capacitive behaviour, keeping the structure 
as it is, and in that case we can reduce the 
cell discharge,” said Boulanger.

There is still a lot of education to do, 
says Grape. “Any time you come with a 
new technology then you have to educate 
the customers and they have to understand 
the particular properties of the technology,” 
he said. “On power tools we already have 
good discussions with major companies, 

Ulrik Grape (left) CEO and Pascal Boulanger, founder, 
chairman and chief operating officer (COO) of Nawa.

Vertical carbon nanotubes dramatically 
increase the surface area for an 
ultracapacitor.
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and we are in discussions with 
large automotive companies on 
hybrid solutions. I feel we are in 
a very good place with a good 
pipeline of companies in various 
segments which allows us to 
be optimistic about revenue op-
portunities from that production 
online next year as well as strong 
interest in high volume applica-
tions.”  

The company is currently 
looking to raise funds from a mix 
of financial and industrial investors to sit alongside the existing 

venture capital funding as well as backing from 
strategic industrial investors, as the material is 
not just for ultracapacitors and batteries.

“The strategy is to spread the process 
across different industries, as it’s a very effec-
tive back coating and thermal coating, so we 
are looking at a wide range of partnerships with 
equipment suppliers,” said Boulanger.  

Startup Chirp Microsystems to become part of 
TDK’s InvenSense
By Julien Happich

TDK Corporation announced it has reached 
an agreement with Californian startup 
Chirp Microsystems, a developer of unique 

MEMS-based ultrasonic 3D-sensing solutions. 
Under the agreement, Chirp will become a 
wholly owned subsidiary of TDK.

Chirp’s MEMS-based ultrasonic Time-of-
Flight sensors enable extremely precise distance 
sensing, ranging from several centimetres to 
several metres, expanding the way users can 
operate with AR and VR, detect the proximity 
distance when using smartphones, and track the 
variance between a vehicle and obstacles when 
driving. 

In December last year, the company was 
looking for another round of financing, but TDK’s 
offer (of an undisclosed amount) was good enough for Chirp 
Microsystems’ founders and investors to give up ownership of 
the company. Reached over the phone by eeNews Europe, Chirp 
Microsystems’ co-founder and former CEO Michelle Kiang said 
that her whole team would become part of TDK’s family, operat-
ing within the MEMS Sensors Business Group of TDK subsidiary 
InvenSense as the 4th and newest business unit. Until then, the 
InvenSense technology portfolio consisted of three business 
units: Motion, Sound, and FingerPrint. The new business unit 
formed by Chirp will be called Ultrasonic Tracking and Range-
Finding. 

Discussing the deal, Kiang noted that compared to the 10 
billion dollar company that is Japanese conglomerate TDK, Chirp 
represented little spending 
whose amount TDK was not 
bound to disclose, but she 
saw the acquisition as a huge 
acceleration potential for 
the commercialization and 
production ramp up of her 
company’s MEMS products.

“We hope this will bring 
a lot of acceleration to our 
product roadmap, that was 

the main driver to decide to take that offer instead 
of pursuing another round of financing. We’ve 
been in talk with TDK over a number of years, and 
that offer was good from all perspectives, for our 
investors as well as for our employees”, Kiang 
said.

“We’ll be able to leverage their existing infra-
structure and resources to serve our custom-
ers much better and faster, which would have 
required more money and time to do otherwise”, 
Chirp’s CEO said. 

Unfortunately, none of the previous owners 
were able to retain any shares in the company as 
it is not the policy of TDK, but they were ensured 
to keep enough control on their products and 
roadmap.

“I believe they are traditionally good at keeping their acquired 
companies as is, leaving them alone, which should allow us to 
continue to grow, but with guaranteed resources” Kiang added. 
In the short term, the fabless company will continue to outsource 
the manufacturing of its MEMS ToF sensors to external fabs.

“We are looking at how we could leverage their technology 
and know-how and take advantage of that in our production 
process, but for now, we’re still working with our foundry partners 
and purchase wafers from them”, Kiang told eeNews Europe.

“We have a couple of key manufacturing partners moving to 
mass production and on the customer side, we have traction 
in many different segments, with substantial design wins to be 
announced over the next few months”, Kiang said as a way to 

conclude the interview, adding that the CH-101 and CH-201 
MEMS ToF chips announced last year would be shipping in high 
volume consumer products in the second half of 2018.

“Our vision is to be the leading solutions provider of sensors 
for motion, sound, environmental elements (pressure, tempera-
ture and humidity), and ultrasonic sensors for the Internet of 
Things (IoT) era,” said in a company statement Noboru Saito, 
Senior Vice President, TDK and CEO of Sensor Systems Busi-
ness Company. Saito expects the new acquisition to propel 
TDK as the leader in ultrasonic MEMS technology.

Chirp Microsystems’ co-founder 
and former CEO Michelle Kiang.

Chirp’s newest CH-101 and CH-201 
ultrasonic time-of-flight (ToF) sensors.

Nawa Technologies’ manufacturing line at the 
STMicroelectronics fab in Rousset, France.
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Laser-induced graphene for edible, wearable electronics
By Rich Pell

Researchers at Rice University (Houston, TX) have found 
a way to create graphene patterns onto food and other 
materials, such as paper, cloth, and cardboard.

Based on the idea that anything with 
the proper carbon content can be turned 
into graphene - the two-dimensional form 
of carbon - the technique uses a laser to 
burn graphene into a layer of a material. 
The process, say the researchers, holds 
promise for being able to quickly embed 
conductive identification tags and sensors 
into products themselves - even food.

“Very often, we don’t see the advantage 
of something until we make it available,” says Rice lab chem-
ist James Tour. “Perhaps all food will have a tiny RFID tag that 
gives you information about where it’s been, how long it’s been 
stored, its country and city of origin and the path it took to get 
to your table.”

The process is an extension of the researchers’ previous 
work, which produced graphene foam by using a commercial 
laser to transform the top layer of an inexpensive polymer film. 
Laser-induced graphene (LIG) can be written into target materi-
als in patterns and used as a supercapacitor, an electrocatalyst 
for fuel cells, radio-frequency identification (RFID) antennas, and 
biological sensors, among other potential applications, say the 
researchers.

When applied to materials like food, says Tour, the process 
could be used to create sensors that detect E. coli or other 
microorganisms.

“They could light up and give you a signal that you don’t 
want to eat this,” he says. “All that could be placed not on a 

separate tag on the food, but on the food itself.”
In their latest work, the researchers used multiple laser 

passes with a defocused beam to write LIG patterns into cloth, 
paper, potatoes, coconut shells and cork, 
as well as bread that had been toasted to 
“carbonize” its surface. The process oc-
curs in air at ambient temperatures.

“In some cases, multiple lasing creates 
a two-step reaction,” Tour says. “First, the 
laser photothermally converts the target 
surface into amorphous carbon. Then on 
subsequent passes of the laser, the selec-
tive absorption of infrared light turns the 

amorphous carbon into LIG. We discovered that the wavelength 
clearly matters.”

The researchers hit upon the multiple lasing technique after 
finding that simply turning up the laser’s power didn’t make 
better graphene on organic materials. By adjusting the process, 
they found they were able to make a micro supercapacitor in 
the shape of a Rice “R” on a twice-lased coconut skin.

“We also found we could take bread or paper or cloth and 
add fire retardant to them to promote the formation of amor-
phous carbon,” says Rice graduate student Yieu Chyan, and 
co-lead author of a paper on the research. “Now we’re able to 
take all these materials and convert them directly in air without 
requiring a controlled atmosphere box or more complicated 
methods.”

An early market for the technique may be flexible, wearable 
electronics, say the researchers. Potential applications include 
putting conductive traces on clothing in order to heat the cloth-
ing, or to add a sensor or conductive pattern.

Startup develops novel transistor for low power
By Peter Clarke

Semiwise Ltd. (Glasgow, England) is developing semicon-
ductor intellectual property (IP) and transistor configura-
tions for low power. The company was formed in 2017 by 

Professor Asen Asenov, former CEO of Gold 
Standard Simulations Ltd. (GSS), a leader in 
variability CMOS simulations and variability-
aware technical CAD.

Semiwise’s first offering is something 
called the flat field transistor (FFT). It is ap-
plicable to bulk CMOS manufacturing pro-
cesses down to 20nm and suited to Internet 
of Things and on-chip artificial intelligence 
operations, Asenov claims.

Applied to 20nm bulk CMOS the FFT has 
30 percent higher speed performance and 
two orders of magnitude lower leakage cur-
rent at equivalent drive current compared to 
its bulk counterpart the company said. The 
far field transistor configuration was designed using GSS – now 
Synopsys – variability-aware TCAD tools. It has low variability 
with factors in the range of 0.6mV/micro, which is much lower 
than the reported variability for 14nm FinFET and 28nm FDSOI 
manufacturing processes.

The low variability of the FFT means that guard-banding on 
numerous design parameters can be reduced and makes the 
transistor suited to near and sub-threshold logic and low-

voltage tolerant SRAM design, the company 
claims.

“The concept of variability resistant 
transistors has been around for a few years 
however despite significant venture capital 
investments many companies have failed to 
commercialise the technology due to lack 
of firm understanding of statistical variability 
and adequate simulations capabilities,” said 
Asenov, in a statement. 

“Armed with the most accurate and 
reliable simulation tools from GSS – now 
Synopsys – and more than 35 year of expe-
rience in the semiconductor industry Semi-
wise will succeed when others have failed.”

Semiwise has been operational since August 2017 and 
has engaged with a number of semiconductor manufacturers 
interested in evaluating the FFT technology. The company is 
also working on semiconductor IP for FDSOI and FinFET CMOS 
manufacturing processes. 

https://twitter.com/eenewseurope
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Skin electronics combine biomedical 
sensors with stretchable display
By Julien Happich

At the American Association for the Advancement of Sci-
ence (AAAS) 2018 annual meeting taking place in Austin, 
Texas, professor Takao Someya from the University of 

Tokyo unveiled what he believes will be the future of health-
monitoring for our ageing society, a fully conformable and 
comfortable skin-wearable health monitoring system. 

The prototype 
described in a 
presentation titled 
“Continuous health-
monitoring with 
ultraflexible on-skin 
sensors” consists 
of gold nanomesh-
based breathable 
skin sensors and an 
elastic display that 
fits snugly on the 

skin, so recorded data (such as an electrocardiogram or tem-
perature) can be made readily visible for the patient. Combined 
with a wireless communication module, this integrated biomedi-
cal sensor system could transmit biometric data to the cloud for 
physicians to monitor.

The skin dis-
play, developed in 
cooperation with 
Dai Nippon Print-
ing (DNP) consists 
of a 16x24 array 
of red microLEDs 
(1×0.5mm in size) 
and screen-printed 
stretchable silver 
wiring mounted 
onto a rubber sheet. 
Only 1mm thick, it 
can be stretched to 
45% of its origi-
nal size, taking its 
16×24 pixels from a 

38×58mm2 effective display area to 64×96mm2 when stretched, 
with pixel pitch increasing from 2.4mm when contracted to a 
maximum of 4.0mm when extended. 

The stretchable display is addressed at 2V by a passive ma-
trix and can be refreshed at 60Hz, fast enough for any biomedi-
cal data or to run small messaging animations that compassion-
ate relatives may want to send to the patient.

Someya was keen to highlight that the new display was far 
more resistant to the wear and tear of stretching than previously 
reported wearable displays. 

“It is built on a novel structure that minimizes the stress 
resulting from stretching on the juncture of hard materials, such 
as the micro LEDs, and soft materials, like the elastic wiring—a 
leading cause of damage for other models”, he says. 

During stretching tests, and while being worn on a contract-
ing hand, not a single pixel failed. As for the nanomesh skin 

sensors (see Gold nanomesh enables ultra-breathable skin 
electronics), because they are breathable, they can be worn on 
the skin continuously for a week without causing any inflamma-
tion. With their gold-nanomesh skin electronics, the researchers 
were able to sense temperature, pressure, myoelectricity and 
even record an electrocardiogram.

The skin sensor and skin displays were developed separately 
and Someya admits that the breathability of the skin display has 
yet to be improved 
(it is made of a 
continuous film for 
now). One way to 
do it may simply be 
to engineer holes 
through the rub-
ber substrates, he 
hinted in an email 
exchange with 
eeNews Europe.

In his talk, 
Someya raised the 
issue of global aging 
and the inevitable 
shortage of skilled 
workers in the medi-
cal and nursing sectors, as well as potentially soaring medical 
expenses. According to Moody’s, 13 countries will be super-
aged by 2020 and 34 countries by 2030. Japan has already 
entered the super-aged society, the percentage of those aged 
65 and over was 27.3% in 2017 and will cross 30% in 2025.

He sees the newly-developed skin electronics system as a 
way to enhance information accessibility for the elderly or the 
infirm for whom using existing devices and interfaces may prove 
difficult. 

Such a wearable 
system could also 
ease the strain on 
home healthcare 
systems in aging 
societies through 
continuous, non-
invasive health 
monitoring and self-
care at home. 

Although it has to 
improve the reliabil-
ity of the stretch-
able device through 
structure optimiza-
tion, Dai Nippon 
Printing is looking to 
bring the integrated 
skin display to mar-
ket within the next three years.

The researcher expects such a skin-display to find other ap-
plications in industry, fashion but also sports coaching.

The flexible skin-display layers are 
built on a pre-stretched elastomeric 
substrate.

The skin display conforms comfortably 
to the back of a hand, displaying a live 
electrocardiogram recorded by the 
breathable skin sensors.

A gold nanomesh-based breathable skin 
electronic circuit connecting LEDs.

https://www.facebook.com/EENews-Europe-264480083592516/
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Electronic skin can be healed,  
is full recyclable
By Julien Happich

With a focus on recyclability, 
researchers from the Univer-
sity of Colorado Boulder have 

developed a malleable e-skin whose base 
chemistry is fully reversible into re-usable 
molecules and metal. Made up of polyi-
mine for its dielectric parts, and polyimine 
doped with silver nanoparticles (AgNPs) 
for its conductive parts, the e-skin is able 
to detect touch, temperature, flow, and 
humidity. 

The sensing skin derives its recyclabil-
ity from the basic four ingredients of its 
chemistry, three commercially available 
compounds (terephthalaldehyde, diethyl-
enetriamine, and tris(2-aminoethyl)amine) 
mixed in ethanol and cross-linking into 
polyimine.

The paper “Rehealable, fully recy-
clable, and malleable electronic skin 
enabled by dynamic covalent thermoset 
nanocomposite” published in the Sci-
ence Advances explains how the e-skin 
can be fully depolymerized and recycled 
because of the reversible bond exchange 
between these different compounds 
under certain chemical environments.

Unlike conventional thermoset materi-
als that cannot be reprocessed, reshaped, and recycled because 
of their highly cross-linked polymeric networks connected with irre-
versible covalent bonds, the links in the polyimine can be broken in 
solution and all its original constituents recycled.

All it takes is to soak the e-skin into ethanol and diethylene-
triamine. “The stoichiometric balance between aldehyde and 
amine groups (their reaction forming the imine linkage) within the 
polyimine network can be upset by introducing an excess of free 
primary amine groups (for example, excess diamine monomer)” 
reads the paper, explaining the depolymerization 
and showing a sample e-skin sensor being dis-
solved in a test tube, with the silver nanoparticles 
sinking to the bottom.

Going full circle, the researchers prove they 
are able to completely reuse the recycled solution 
and nanoparticles by simply adding and mixing 
the other two compounds (terephthalaldehyde, 
diethylenetriamine, and tris(2-aminoethyl)amine)) 
in stoichiometric proportions, together with ad-
ditional silver nanoparticles. After polymerization, 
the conductive polyimine can be used to fabri-
cate new devices. The full circle demonstration 
performed at room temperature took the shape of 
a conductive polymer in a petri dish, completing a 
simple lighting circuit connected to a LED. As the 
recycling solution was poured into the petri dish, 
the polymer decomposed and the nanoparticles 
collapsed to the bottom of the dish, the LED light 

turned off. Adding the compounds and 
silver nanoparticles resulted in a novel 
polymerization, yielding a conductive film 
and a lit LED. 

Healing a cracked device essentially 
consists in applying a drop of the initial 
mixture (doped with AgNPs if there is a 
conductive trace to be mended) onto the 
crack and heat pressing it so the new 
oligomers/polymers grow across the 
broken surfaces. The end result is indistin-
guishable from the original, with the exact 
same electrical properties. 

About the sensors
On this recycle e-skin, tactile sensing 
is based on the capacitance change 
between two conductive element arrays 
(in grey) separated by a dielectric polymer 
ring array (purple ring array in the illustra-
tion), so both force and position can be 
detected across the array.

A serpentine-shaped conductive track 
(made of AgNP-doped polyimine) can 
also be monitored to detect temperature 
(the track’s resistance changes linearly 
with temperature between 24° and 54°C). 

With a longer track, humidity can 
be sensed too. As water molecules diffuse into the sensor, the 
polymer network expands, leading to a measurable increase of the 
sensor resistance. 

As for the water flow sensor, very similar in shape to the tem-
perature sensor, it can sense flow rates between 0 and 10 m/s 
(due to the flow’s cooling effect on the resistor). Beyond 10ml/s, its 
resistance no longer changed with increasing flow rate.

All four sensors were made out of serpentine structures so they 
would flexibly conform to any shape when their substrate is slightly 

heated and pressed. The tactile sensor was 
characterized with a sensitivity of 0.0067 kPa−1 
in the 0 to 14g range, the temperature sensor 
was sensitive down to 0.17%°C−1 with a detec-
tion limit below 60ºC, and the average sensitivity 
of the humidity sensor was 0.22%/% with an 
upper limit of detection about 80 to 90%.

The e-skin can be easily conformed onto 
curved surfaces by applying moderate heat and 
pressure, with serpentine structures adopted to 
minimize the influence of strains on the perfor-
mance of the sensors.

According to the researchers, the recyclability 
of such an e-skin could greatly reduce electronic 
waste and environmental impact while poten-
tially decreasing manufacturing cost for a wide 
range of applications in robotics, prosthetics, 
health monitoring, and biomedical devices.

The e-skin can be fully recycled in a solution, 
yielding dissolved oligomers/monomers and 
AgNPs at the bottom. Both the solution and 
AgNPs can then be reused to make a new e-skin.

The malleable e-skin can be mounted onto a 
human arm. Credit: Jianliang Xiao / University of 
Colorado Boulder 

The different sensors consist of 
serpentine-shaped conductive 
polyimine tracks.

https://twitter.com/eenewseurope
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Why Microchip Capacitive Touch?
From Your Customers Perspective the User Interface is the Product 
Innovative, modern and attractive selling products all have one thing in common; 
they all have a user-friendly touch interface. 

Adding touch to your product adds value to your product. Furthermore, 
interfaces with mechanical push buttons have several moving parts, which 
significantly decrease reliability. In addition they also require complex design and 
assembly as well as a major investment in tooling. 

Microchip touch solutions elevate your product while decreasing total system 
cost, which benefits you and your customers. Enhancing your products with 
a touch User Interface (UI) is the right first step—Microchip’s touch solutions 
support your journey and add two main benefits:

Save Valuable Time in Touch Development
Shortening the amount of time it takes to go from development to product launch 
is essential for your revenue stream. Microchip offers two main roads for you to 
accelerate development of your touch-enabled products. 

Turnkey Touch Products
Turnkey touch controllers provide the fastest and easiest way to go from mechanical 
buttons to modern touch buttons or displays with touch. Our turnkey touch products 
include off-the-shelf controllers for touch buttons, sliders and wheels as well as 
controllers for touch pads, touch screens and proximity solutions for consumer, 
industrial and automotive applications. All controllers communicate to the host via 
standard serial interfaces, such as I2C, SPI or USB as well as GPIO output.

Microcontroller Touch Integration
Microchip offers a wide range of 8-, 16- and 32-bit devices with our PIC®, AVR® and 
SAM MCU and MPU series. All of these platforms enhance touch with dedicated 
on-chip touch Core Independent Peripherals (CIPs).

Microchip’s touch library supports each platform enabling you to easily access 
Microchip’s decades of experience in capacitive-touch design. To save code space, 
enhance usability and speed up the development of your touch project, Microchip 
provides the touch library individually tailored to your use case via MPLAB® Code 
Configurator (for PIC MCUs) and Atmel START (for AVR/SAM devices). 

Implementing touch on an MCU has never been easier! 
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• High button count
• Proximity
• Wheels
• Sliders
• Buttons
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Touch and Gesture

Microchip offers a solution for every touch use case – from single buttons to touch pads and touch screens to proximity  
detection and to 3D gesture control for every market.

Microchip’s touch solutions excel based on our deep knowledge and experience in touch. Regardless if you choose a touch 
turnkey product or a touch library for an MCU – you always benefit from decades of touch experience.
• Water-tolerant touch buttons/wheels/slider 

for automotive, industrial and consumer
• Touch on metal (waterproof)
• Touch libraries for PIC®/AVR®/SAM devices
• IEC/UL 60730 class-B certified  

safety touch

• Low-power touch pads
• Surface gesture detection
• Multi-touch screens for automotive  

and industrial
• 3D hand gesture recognition for  

automotive, industrial and consumer

• Proximity, buttons, sliders, wheels (1D)
• Touch pads and multi touch screens (2D) 
• Free space Gesture recognition (3D)
• Proximity detection and spacial 

detection for touch screens

Technologies
• Adaptive noise avoidance
• Water-tolerant touch buttons
• Water-tolerant touch pads  

and screens
• Touch hardware solutions  

on MCU

• Driven shield (multiple)
• Feeding line compensation
• Low-power sensor lump
• Mutual
• Self

Use Cases
• 3D Gestures
• Grip sensing
• Hands-on detection
• Touch screen
• Touch pad

• High button count
• Proximity
• Wheels
• Sliders
• Buttons

Proximity Button  
Slider Wheels

Touch Libraries 
PIC/AVR/SAM Devices

Turnkey Touch 
CAP/AT42QT/MTCH

Multi Touch Screens 
maXTouch® Technology

Touch Surface Libraries 
PIC/AVR/SAM Devices

Touch Pads/ 
Touch Screens

3D Gesture 
GestIC® Technology

Free Space 
Gesture Control
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Microchip’s Performance Advantage
Regardless if you chose a turnkey touch product or a touch library to integrate with your code—you will benefit from Microchip’s 
performance in touch.

Noise Robustness
Noise, also known as conducted noise, is a 
common challenge for touch implementations. 
Microchip provides state-of-the-art software and 
hardware filters to overcome noise. Noise-avoidance 
technologies, such as frequency hopping are used.
• High Signal-to-Noise Ratio (SNR)
• IEC61000, EFT and BCI tested

Water-Tolerant Touch
Water-tolerant touch is a key feature that Microchip 
has integrated into turnkey and MCU-based touch 
solutions. Users expect their touch interfaces to work 
well in a range of conditions (including wet surfaces) 
without the need to clean their hands or wipe them 
dry every time they use their devices. 

Microchip offers integrated hardware to achieve industry leading 
water-tolerant touch for buttons, sliders and 2D touch pads.

Touch on Metal – Waterproof Touch
Microchip offers Metal-over-Capacitive (MoC) 
technology enabling:
• Metal surfaces, stainless steel or aluminum
• Sense through any thickness of glove
• Waterproof designs
• Braille-enabled interfaces

Metal-over-capacitive technology is compatible with all turnkey 
and MCU-based touch products.

Low(est) Power
Requirements for low power are not limited to 
wearable devices—it’s a welcome addition in all 
markets. Dedicated hardware on PIC®, AVR® and 
SAM devices enable the lowest power touch with 
capacitive sensing below 5 μA. 

High Button Count Support –  
Mutual Touch Sensing

Microchip has refined and enhanced the method to 
scan a large number of buttons as a matrix. Mutual 
touch enables costs savings in many aspects:
• Reduced amount of feeding lines to slim 

connecting (flexPCB) tails
• Reduces pin count required for touch to enable 

cost-efficient small-footprint parts
• Dramatically reduced development time by 

Microchip’s unique inherent feeding line length 
compensation

Safety-Certified Touch Sensing
Functional safety, Failure Modes and Effects Analysis 
(FMEA) is a market driver for touch. For the market 
of appliances, Microchip offers products (turnkey 
and libraries) certified according to IEC/UL 60730 
Safety Class-B standards. Certificates are published 
on Microchip’s website at www.microchip.com/touch.

Buttons, Sliders Wheels and Proximity 
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Turnkey Touch Products
Our turnkey touch products pave a straight path for you to implement touch to your user interface - e.g. the MTCH products 
enable you to replace mechanical buttons without any further changes at your product, touch, plug and play. With a streamlined 
and touch-focused functionality, as well as simple GUI-based configuration, they offer the shortest time to market. Starting with a 
single button, to sliders, wheels and up to 64 buttons—Microchip offers fast and reliable turnkey touch solutions.

MTCH10x
• 1 to 8 sensing channels
• Digital output
• Water-tolerant touch
• Simple tuning process
• Direct button replacement

CAP1xx
• 3 to 14 sensing channels
• I2C interface
• Water-tolerant touch
• LED driver—high resolution PWM

AT42QTxxxx
• 1 to 64 sensing channels
• UART/SPI/I2C interface
• EN/IEC 60730 certification on 

AT42QT1481 and others

Buttons, Sliders Wheels and Proximity 

Touch on MCUs – Microchip’s Touch Libraries
Microchip offers complete touch libraries and industry leading tools to enable touch sensing on all our 
PIC®, AVR® and SAM devices. All platforms support touch by hardware through Core Independent 
Peripherals (CIPs). These “MCUs with touch” ensure a smooth integration with any other task as well 
as low power and water tolerance for your touch designs.

Microchip provides touch libraries to ensure performance, reliability and to speed up your development 
process.

MCUs with Touch
Our MCUs feature dedicated CIPs to offload touch functionality 
from the MCU core.
• Hardware Capacitive Voltage Divider (HCVD) for PIC MCUs
• ADC2 with Computation and HCVD for PIC MCUs
• Peripheral Touch Controller (PTC) for AVR/SAM devices

These touch modules support self-and mutual-capacitance 
measurements, providing you with greater flexibility. Due to the 
autonomous operation, CPU resources and power consumption 
are minimized, even for high key count designs. With built-in 
automatic tuning and calibration, Microchip provides the highest 
quality of touch even under harsh environments.

Our MCUs with Touch Provide  
You with the Flexibility You Need
• 8/16/32-bit platform
• Smallest packages include WLCP
• Cost in production minimized with SOIC/SSOP
• From 6-pin to 144-pin devices, up to 1 GB KB Flash memory
• On-chip integration options include USB, CAN, LIN, IrDA®, 

wireless protocol stack, segmented LCD and graphics

Software Development Tools
Microchip supports touch configuration right from the 
Integrated Development Environment (IDE). Graphically, you 
can configure your touch design easily and the IDE generates 
ready-to-use code. 
• MPLAB® X IDE features MPLAB Code Configurator (MCC)
• Atmel Studio 7 features Atmel START

Our development environments are also available in the cloud, 
giving you the fastest access to the broadest MCU portfolio 
with touch.
• mplabxpress.microchip.com
• www.microchip.com/start C: 70  M: 10  Y: 0  K: 15 PMS: 639C
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can configure your touch design easily and the IDE generates 
ready-to-use code. 
• MPLAB® X IDE features MPLAB Code Configurator (MCC)
• Atmel Studio 7 features Atmel START

Our development environments are also available in the cloud, 
giving you the fastest access to the broadest MCU portfolio 
with touch.
• mplabxpress.microchip.com
• www.microchip.com/start C: 70  M: 10  Y: 0  K: 15 PMS: 639C
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2D Touch Sensing – Touch Pads and Touch Screens  
Microchip, as the leading provider in touch technology, offers a wide 
range of solutions for 2D touch pads and touch screens for the 
consumer, industrial and automotive markets.

Our touch libraries focus on lowest-power 2D touch sensing, high level 
of MCU integration and on-chip surface gesture detection (swipes, taps, 
pinch/zoom)—features needed in wireless headphones, remote controls 
or small touch pads on steering wheels. 

The maXTouch® controller represents cutting edge technology for multi-finger touch pads and screens. 
maXTouch technology combines water tolerance, glove support, stylus and highest-noise robustness for automotive and industrial 
applications.

2D Touch Libraries – 2D Touch on MCU 
2D Touch on MCUs is a solution for smaller touch pads and touch screens. The key element is the integration of the user 
interface into the main controller of your device. Instead of a dedicated touch controller your main MCU with the 2D touch 
library from Microchip is enabled to integrate that function.

Our 2D touch surface libraries are available for 8-bit PIC® and AVR® MCUs controller and 32-bit SAM MCUs, which are three low-
power and cost-efficient platforms.

2D Touch for Embedded Devices
The massive adoption of smartphones and tablets with 
capacitive touch-screens has raised the expectations for user 
interfaces in every product. Customers expect a “phone like” 
user interface on a variety of products including wearable/IoT 

devices, remote controls, audio devices and more. These expectations 
are paired with requirements like low-power consumption, small footprint 
and feature integration to enable new form factors:

Features
At a minimum, 2D touch controllers deliver XY coordinate output. Our MCU-based touch pad/touch screen solutions 
add surface gesture recognition—enabling truly intuitive user interfaces. Our 2D Touch surface libraries support water 
tolerant touch pads as well as dual finger gestures such as pinch/zoom. Microchip provides all you need to elevate the 
user experience of your embedded product.

Surface Gestures
• Single + dual finger tap, double tap, triple
• Single + dual finger long press
• Single + dual finger swipe and swipe and hold
• Single + dual finger rotations
• Pinch/zoom

Tracking
• Single finger tracking
• Water tolerant 
• 100 Hz+ report rate

Please contact your local Microchip sales team  
for immediate access to our 2D Touch surface library.

• Headphones
• Remote controls
• VR/AR head sets

• IoT – home automation (connected 
light switches, thermostats)

• Smart speaker (home assistants)
• Touch pads on steering wheels

2D Touch Pads and Touch Screens
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2D maXTouch® Controller Family

Turnkey Solution for Multi-Finger Robust and Reliable Touch Pads and Screens
The maXTouch touch controller family provides a leading projected capacitive technology for touchscreens and touch pads. It 
supports single-finger, multi-fingers and gloved-finger operation. Regardless of the operating environment—hot or cold, dry or 
wet, noisy power supply or strong radiating surrounding devices—maXTouch 
controllers are designed for robust and reliable operation without compromising 
touch performance.

The maXTouch portfolio covers solutions for all touch surfaces and touch screens 
up to 24" diagonal size. Additionally, I2C, SPI, and USB communication interfaces 
are available. maXTouch controllers embed best-in-class and proven touch 
algorithms which ease the touch system development and significantly reduce 
time to market.

Outstanding Noise Immunity 
maXTouch technology has superior Signal-to-Noise Ratio (SNR), which enables you to successfully combat various sources of 
electromagnetic interferences such as:
• Injected current noise
• Display radiated noise
• Backlight and motor radiated noise
• Fast transient current

maXTouch devices are built on a highly parallel sensing architecture and carry multiple hard-wired analog and digital filters. 
Combined with a high-performance and low-power CPU core, maXTouch devices are capable of maintaining a fast reporting rate 
and excellent touch performances in the presence of severe electromagnetic noise sources. Additionally, all maXTouch devices are 
designed to meet high Electrostatic Discharge (ESD) requirements.

maXTouch devices have an unmatched track record for touch panels in the automotive, home appliances, medical and industrial 
markets that have successfully passed the industry-related EMC standards.

Exceptional Touch Performance
maXTouch technology combines the best of mutual and self-capacitance 
sensing method to ensure optimal touch performances.

Moisture Tolerance
• No false touch in the presence of water
• Reliable finger tracking through water droplets

Accuracy and Speed
• Up to 16 concurrent touch tracking
• Up to 250 Hz reporting rate with active noise filtering
• Below 1 mm linearity and accuracy
• Best edge performance

Support for Various Industrial Designs
• Thick front panel of glass or plastics
• Non-rectangular shape

Glove Support
• Multi-gloved finger tracking
• Up to 5 mm glove thickness

Embedded Touch Gestures
• Single-finger gesture such as tap, double-tap or flick
• Dual-finger gesture such as pinch and rotate
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Commercial and Industrial Devices
Typical  

Screen Size Device Package Interface HID 
(Windows®) Passive Stylus Gestures

1–4"
MXT144U-MAU 38-pin QFN

I2C

No
No Single- and 

dual-fingerMXT144U-UU 36-pin WLCSP

3–7" MXT336U-MAU 56-pin QFN

Yes No

5–10" MXT640U-CCU 88-lead UFBGA

Yes

9–12"
MXT1066T2-C2U 144-lead UFBGA 

(HDI)

MXT1066T2-NHU 117-lead UFBGA 
(non-HDI)

10–16"
MXT1664T3-C2U 162-lead UFBGA

I2C and USBMXT1664T3-CCU 136-lead UFBGA

14–24" MXT2952T2-C2U 162-lead UFBGA

Automotive-Grade Devices
Dedicated members of the maXTouch device family are 
specifically designed for automotive applications. These 
devices are AEC-Q100 compliant and fully automotive qualified. 
They are available as Grade 3 (−40 to +85°C) or Grade 2 
(−40 to +105°C) variants.

Microchip’s maXTouch automotive controllers are the first touch 
controllers to carry the Automotive SPICE Level 3 certification. All 
automotive maXTouch devices are available in QFP packages.

Typical  
Screen Size Device Package Interfaces AEC-Q100 Gestures

1–3" ATMXT225TD-A 100-pin TQFP

I2C and SPI

Grade 3  
(−40 to +85°C)

Grade 2  
(−40 to +105°C)

Single- and dual-
finger gestures

4–5" ATMXT449TD-A 100-pin TQFP

6–7" ATMXT641TD-A 100-pin TQFP

8–9" ATMXT799T-A 144-pin LQFP

9–11" ATMXT1189T-A 144-pin LQFP

10–12" ATMXT1665T-A 144-pin LQFP

13–17" ATMXT3432S-A Chipset I2C and USB Grade 3

2D maXTouch® Controller Family
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MGC3030/3130 3D Gesture Controllers with GestIC® Technology
The MGC3030/3130 are single-chip solutions to enable 3D gesture control in almost any product, such as wireless speakers, radios, 
light switches and remote controls. The MGC3030/3130 are optimized for embedded usage, require no host intelligence or resources 
and come with a complete gesture portfolio.

The Benefits of GestIC Technology
Similar to capacitive touch sensing, GestIC technology uses E-field 
sensing to detect gestures. Electrodes remain invisible behind the 
device housing, allowing an aesthetically pleasing industrial design 
without the need for holes or other cut-outs typically required for 
cameras or infrared-based systems. Further benefits include:
• Full surface coverage, no blind spots
• Lighting independent
• Build in adaptive noise filtering
• Only gesture solution with built-in auto wake/sleep

• <100 μA sleep current
• Low system complexity and low costs

On-Board Gesture Recognition
Gesture recognition is performed on chip to eliminate the complexity and need for additional processing, a unique feature to 
GestIC technology shortening your time-to-market. The gesture suite gives the MGC3030/3130 controllers the ability to recognize 
gestures while the rest of the system is powered down or in a power savings mode. It is field-upgradable to ensure your system can 
accommodate and use additional gesture algorithms as they become available. 

Like speech and language, everybody’s hand gestures have a unique quality that differs in timing, amplitude and other metrics. The 
integrated GestIC Technology Colibri Suite makes use of a Hidden Markov Model for high recognition rates of various gestures. This 
detects the subtle difference between deliberate gestures and general hand movement to limit response to unintended gestures.

Gestures

The MGC3030/3130 output direct and immediately usable 
results—everything is detected on-chip including ges-
tures, approach, touch events and x/y/z 3D positions. The 
MGC3030/3130 controllers are true single-chip solutions for 
the next generation of user interface, enabling gesture-based 
UI applications for embedded products.

Fast, Precise and Robust
Implemented as a low-power mixed-signal System-on-Chip 
(SoC), the MGC3030/3130 controllers offer a rich set of 
smart-functional features including:
• 0 (touch) to 10 cm detection range 
• Fast report rate up to 200 Hz (5 ms)
• Field upgradable on-board gesture suite
• Digital interface (I2C) and configurable GPIOs

Approach Wake-up is primarily used to wake up 
the MGC3130 (and the rest of the system) when a 
hand approaches the sensing area.

Flick Gestures are available as swipes or edge flicks 
in four directions, and typically used for commands 
such as next, previous, on/off or up/down.

The Airwheel Gesture is an intuitive input for 
up/down adjustments to levels and values. The 
rotations are also detected on chip.

Sensor Touch detects touch, tap or double tap at 
any of the five receive electrodes. This is typically 
used for selection and confirmation commands.

The Wave Gesture registers small finger movements 
and differentiates in the x- and y-direction. Applica-
tions include shuffle play control in an audio device.

The Hold Gesture detects a steady hand to trigger 
events, best envisioned as the touchless enter key. 
Timing is configurable.

The Presence Gesture enables intelligent back 
lighting and in the simplest manner.

Position Tracking is available on the MGC3130.

3D Tracking and Gesture Sensing
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3D Tracking and Gesture Sensing
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Turnkey Touch Development Kits
MTCH10X Evaluation Board 
(DM160229)
The MTCH10X Evaluation Board 

provides an out-of-the-box experience for performance and 
the robustness of Microchip touch solutions.

CAP1xxx Evaluation Board 
(DM160222/23)
These kits provide an easy platform 
for evaluating and developing a variety 

of capacitive touch sense applications using the CAP11xx 
(DM160222) and the CAP12xx (DM160223) family. Both boards 
function as bridges for all other CAP1xxx devices as well.

Low-Power Projected Capacitive Touchpad 
Development Kit (DM160219)

This kit enables you to quickly integrate 
gestures and 2D touch to your designs. The 
kit includes everything needed to create a rich 
user interface, including a USB connection to 

our GUI for customized solutions. Gestures and 2D touch 
are supported by MTCH6102, a low-power turnkey 2D touch 
controller.

Development Tools

Development Tools
To accelerate your development, Microchip offers easy-to-use touch development tools. For more information, please visit  
www.microchip.com/touch.

MCUs with Touch Development Kits

QTouch® technology evaluation kits such as the ATtiny817 
Xplained Mini (ATTINY817-XMINI) or ATtiny817 Xplained Pro 
(ATTINY817-PRO) are available for all AVR® and SAM MCUs 
with PTC. Complete touch kits, such as the ATtiny817 Water 
Tolerance Kit (ATTINY817-QTMOISTD) are also available.

Curiosity Development Board 
(DM164137)

Low-Cost mTouch® Technology  
Evaluation Kit (DM160227)
The Low-Cost mTouch Evaluation Kit 

provides a simple platform for developing capacitive touch 
sense applications using including water-resistant touch.

PIC®/AVR®/SAM MCU-Based Touch Library Solutions
For close to every Microchip MCU there is an Curiosity NANO/MINI or PRO or XPRO evaluation board available with touch 
electrodes. The boards are extensible with touch extension boards. Below is a small selection: 

MikroElektronika click boardsTM

Mikroelektronika click boards are the easiest way to add sensors, human interface (touch) control, 
or wireless communications-interfaces to your design. Based around the mikroBUS™ interface 
standard, click boards add incredible capability to any system with ease. mikroBUS is supported 
by all MCU evaluation platforms from Microchip (such as the Curiosity or MPLAB® Xpress series).

• TouchKey 2 click (MIKROE-2474)
• TouchPad click (MIKROE-1995)

Please find the latest at www.mikroe.com as the portfolio is growing.

• ATTINY817-XMINI/ATTINY817-XPRO
• ATSAMD20-XPRO/ATSAMDA1-XPRO
• QT1 Xplained Pro Extension Kit (ATQT1-XPRO)

• QT3 Xplained Pro Extension Kit (ATQT3-XPRO)
• 2D Touch Surface Development Kit (water tolerant) 
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Development Tools

maXTouch Studio Development System
maXTouch Studio is the Integrated Development Platform (IDP) for 
developing and debugging with Microchip’s maXTouch products. This 
development tool supports the whole product portfolio of our industrial 
and automotive touchscreen controllers and is used in combination with 
the above evaluation kits and/or with your touch system.

Key Features of MaxTouch Studio
• Communication to all devices for read, write and debug functions
• Different levels of access to tools
• Ability for you to create and update tools
• Remotely share of projects/files between users
• Device firmware upgrade capability
• Automatic links for device and datasheet/protocol guide
• Android utility support

GestIC®—3D Gesture Evaluations Kits
GestIC Evaluation Kits enable to experience the benefits of gesture based user interaction out 
of the box while at the same the the modular design allows implementation into your product 
designs. All Kits support our Aurea Visualization SW suite. 

Please find all details at www.microchip.com/gestic.

Evaluation Kit Supported ICs Sense Nodes Sensor Matrix Sensor Details

ATEVK-MXT225TAT MXT225TD-A 224 19X x 11Y 3.5 inches Touchpad, PCB with 2 mm plastic lens

ATEVK-MXT641 TAT MXT449TD-A, 
MXT641TD 640 30X x 19Y 8 inches (16:9), ITO G2, 1.1 mm glass cover lens

ATEVK-MXT799TAT MXT799T-A 798 17X x 45Y 9 inches (8:3), ITO G2, 1.1 mm glass cover lens

ATEVK-MXT1189TAT MXT1189T-A 1189 25X x 45Y 10 inches (16:9), ITO G2, 1.1 mm glass cover lens

ATEVK-MXT1665AT MXT1665T-A 1665 30X x 52Y 12 inches (8:3), ITO G2, 1.1 mm glass cover lens

ATEVK-MXT144U MXT144U-M 144 – 2.2 inches Touchpad, PCB sensor

ATEVK-MXT336U MXT336U-C 336 – 4.5 inches (xx), ITO G2, 0.55 mm glass cover lens

ATEVK-MXT640U MXT640U-C 640 – 5.9 inches (xx), ITO G2, 0.55 mm glass cover lens

ATEVK-MX1664T MXT1066T MXT1664T 1066 – 8.3 inches (16:9), ITO G2, 0.55 mm glass cover lens

ATEVK-MXT2952T2 MXT2952T2 2952 – 13.3 inches (16:9), ITO G2, 0.55 mm glass cover lens

maXTouch® Evaluation Kits
All of our Evaluation kits include a dedicated sensor with the flex connector and the electronic control board. 
Some evalutation kits include also converter board from either SPI or I2C to a USB interface to enable easy 
connectivity to the host, like your PC. All evalutation kits include the host software as well as the maXTouch 
Studio Light development tool.
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• Different levels of access to tools
• Ability for you to create and update tools
• Remotely share of projects/files between users
• Device firmware upgrade capability
• Automatic links for device and datasheet/protocol guide
• Android utility support

GestIC®—3D Gesture Evaluations Kits
GestIC Evaluation Kits enable to experience the benefits of gesture based user interaction out 
of the box while at the same the the modular design allows implementation into your product 
designs. All Kits support our Aurea Visualization SW suite. 

Please find all details at www.microchip.com/gestic.

Evaluation Kit Supported ICs Sense Nodes Sensor Matrix Sensor Details

ATEVK-MXT225TAT MXT225TD-A 224 19X x 11Y 3.5 inches Touchpad, PCB with 2 mm plastic lens

ATEVK-MXT641 TAT MXT449TD-A, 
MXT641TD 640 30X x 19Y 8 inches (16:9), ITO G2, 1.1 mm glass cover lens

ATEVK-MXT799TAT MXT799T-A 798 17X x 45Y 9 inches (8:3), ITO G2, 1.1 mm glass cover lens

ATEVK-MXT1189TAT MXT1189T-A 1189 25X x 45Y 10 inches (16:9), ITO G2, 1.1 mm glass cover lens

ATEVK-MXT1665AT MXT1665T-A 1665 30X x 52Y 12 inches (8:3), ITO G2, 1.1 mm glass cover lens

ATEVK-MXT144U MXT144U-M 144 – 2.2 inches Touchpad, PCB sensor

ATEVK-MXT336U MXT336U-C 336 – 4.5 inches (xx), ITO G2, 0.55 mm glass cover lens

ATEVK-MXT640U MXT640U-C 640 – 5.9 inches (xx), ITO G2, 0.55 mm glass cover lens

ATEVK-MX1664T MXT1066T MXT1664T 1066 – 8.3 inches (16:9), ITO G2, 0.55 mm glass cover lens

ATEVK-MXT2952T2 MXT2952T2 2952 – 13.3 inches (16:9), ITO G2, 0.55 mm glass cover lens

maXTouch® Evaluation Kits
All of our Evaluation kits include a dedicated sensor with the flex connector and the electronic control board. 
Some evalutation kits include also converter board from either SPI or I2C to a USB interface to enable easy 
connectivity to the host, like your PC. All evalutation kits include the host software as well as the maXTouch 
Studio Light development tool.



Support
Microchip is committed to supporting its customers in de-
veloping products faster and more efficiently. We maintain a 
worldwide network of field applications engineers and technical 
support ready to provide product and system assistance. For 
more information, please visit www.microchip.com:
• Technical Support: www.microchip.com/support
• Evaluation samples of any Microchip device:  

www.microchip.com/sample
• Knowledge base and peer help:  

www.microchip.com/forums
• Sales and Global Distribution: www.microchip.com/sales

Training
If additional training interests you, Microchip offers several 
resources including in-depth technical training and reference 
material, self-paced tutorials and significant online resources.
• Overview of Technical Training Resources: 

www.microchip.com/training
• MASTERs Conferences:  

www.microchip.com/masters
• Developer Help Website: 

www.microchip.com/developerhelp
• Technical Training Centers:  

www.microchip.com/seminars
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Transparent silver fibre mesh for flexible substrates
By Julien Happich

Researchers from Tsinghua University, 
Beijing, have devised a novel process 
to create large and highly flexible 90% 

transparent submicron silver fibre meshes at 
room temperature. The highly conductive film 
(sheet resistance of 9 Ω sq−1) is obtained by 
draw-spinning ultra-fine silver precursor fibres 
in a criss-cross pattern, then curing the precur-
sor material by UV irradiation.

In a paper titled “Room-temperature 
processing of silver submicron fiber mesh for 
flexible electronics” published in npj Flexible Electronics, the 
researchers note that silver precursor AgNO3 in solution in Poly-
vinylpyrrolidone (PVP) can be used as a carrier for continuous 
draw spinning of ultrathin fibres with a diameter of about 200nm 
and several kilometres long (at a speed of up to 8m/s). Instead 
of relying on a heat-curing process like they did in previous 
research, the authors irradiated the interwoven precursor fibres 
with a strong UV light which leads to the formation and integra-
tion of silver nanoparticles. With irradiation times up to 5 hours, 
they found that more silver particles were reduced and gradually 
bonded together while the PVP carrier gradually decomposed. 
The result was a network of silver particles compactly packed 
together within each fibre, yielding a fully connected mesh, while 
a residual carbon-based polymer material filled the gaps within 
the fibres, enhancing their flexibility and toughness.

This UV-curing approach is interesting as it allows the silver 
fibres to be directly intertwined on most flexible substrates such 
as polyethylene terephthalate (PET) and polyimide (PI), which are 

generally thermosensitive materials and can’t 
be submitted to typical heat-sintering pro-
cesses. 

The authors transferred their silver fibre 
mesh onto a polyethylene terephthalate (PET) 
substrate and connected a LED circuit through 
it for bending and stretching tests.

When gradually bending the mesh down to 
a 1mm radius, the sheet resistance of the mesh 
increased by 41%. For comparison, they note 
that copper films subjected to a bending radius 

of 5mm experienced a 1500% sheet resistance increase. When 
repeatedly bending the samples up to 1000 times at a 7mm 
bending radius, the researchers observed a sheet resistance 
increase of 120%, while the sheet resistance of the copper films 
increased to 1500% (after only 500 bending cycles). 

In another experiment, the silver fibre mesh was attached 
to a polydimethylsiloxane (PDMS) film for a stretching test. 
When stretched to 130% of its original length, the mesh’s sheet 
resistance only increased up to 120%, while the sheet resistance 
of copper films increased to 15,000% after it was stretched to 
115% of its original length.

To strengthen the silver fibre mesh, the authors sealed one of 
its sides on a PET substrate with a heat-sealing apparatus, with 
ethylene-vinyl acetate as the hot melt adhesive to firmly secure 
the mesh. They found that once sealed, the mesh remained 
stable even in acidic and alkaline conditions. 

The transparent conductive film was also proven in a flexible 
electrochromic window application and an infrared stealth film. 

Researchers print flexible circuits with silver nanowire ink
By Julien Happich

While inks based on silver 
nanoparticles have been 
extensively researched 

to print circuits, the printed 
nanoparticles produce circuits 
that are reportedly more brittle 
and less conductive than those 
printed with silver nanowires 
(AgNW). 

But spaghetti-like bundling 
silver nanowires tend to clog 
printing nozzles. Now researchers at North Carolina State 
University have reported a novel printing approach they call 
electrohydrodynamic (EHD) printing, which removed the clog-
ging issue.

In a paper titled “Electrohydrodynamic Printing of Silver 
Nanowires for Flexible and Stretchable Electronics,” pub-
lished in the journal Nanoscale, the scientists discuss a novel 
AgNW ink specifically developed for EHD printing, where 
electrostatic forces are used to eject the ink from the nozzle 
and draw it to the appropriate site on a printing substrate.

“The printed features can be controlled by several param-
eters including AgNW concentration, ink viscosity, printing 
speed and stand-off distance”, they explain in the paper, 

which allows AgNW patterns to be printed on 
a wide range of substrates including paper, 
PET, glass and PDMS. What’s more, the new 
‘ink’ consists of a nontoxic and water-soluble 
solvent containing silver nanowires that are 
typically more than 20 micrometres long, en-
suring highly conductive, flexible and stretch-
able circuits. 

Examined at the nanoscale, the printed 
patterns look like densely bundled spaghettis, 

creating a densely intercon-
nected networks of AgNWs. 

The researchers have used 
the new technique to create 
prototypes that make use of 
the silver nanowire circuits, 
including a glove with an 
internal heater and a wearable 
electrode for use in electro-
cardiography. NC State has 
filed a provisional patent on 
the technique.

SEM image of the curved fiber mesh 
(scale bar is 100μm).

Two printed silver nanowire patterns, horseshoe 
and Peano curve, with high resolution.

Close up of a printed AgNW pattern 
showing the dense AgNW network. 
Scale bar is 50 μm

https://www.facebook.com/EENews-Europe-264480083592516/
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Spine-like lithium-ion battery can be flexed and twisted
By Julien Happich

Trying to go beyond the traditional limitations of flexible 
batteries which are typically made ultrathin but then suffer 
from a low energy density, researchers from Columbia 

University have shaped a lithium-ion battery so as to mimic the 
flexibility of a vertebral spinal column. 

While the Li-ion battery is initially built from a conventional 
anode/separator/cathode/ separator stack, the spine-inspired 
design involves cutting strips that extends from a common 
backbone, then wrapping those strips around their connect-
ing backbone, forming thicker stacks flexibly connected to one 
another. 

The result described in a paper titled “Bioinspired, Spine-
Like, Flexible, Rechargeable Lithium-Ion Batteries with High 
Energy Density” published in the Advanced Materials journal 
shares some similarities with a spinal column. The thick stacks 
(with a high energy density) are akin to the vertebra in the spine, 
while the thin unwound backbone connecting all the stacks 
could be compared with the soft marrow of the spinal cord, the 
whole assembly remaining flexible.

In their paper, the researchers describe a LiCoO2/graphite 
flexible cell, which, although non-optimized, boasted an energy 

density of 242WhL−1 
including the pack-
age, nearly on par 
(over 86%) with that 
of conventional pris-
matic cells, but with 
the added flexibility. 
Under various me-
chanical tests (flex-
ing and twisting at 
90º), the fabricated 
samples exhibited 
stable charge/dis-
charge cycles, even 
under continuous 
dynamic load. Their 
capacity retention 
was over 94.3% 
after 100 cycles 
even with flexing to 
a diameter of 20mm 
and twisting at an angle of 90°, from an initial discharge capac-
ity of 151 mAh/g. The samples barely 80mm long and 2.37mm 
thick at their wrapped nodes were used to continuously power a 
LED and then a smartwatch, while being subjected to mechani-
cal deformations, from resting flat to being flexed or twisted.

The researchers noted that because in the spine-like design, 
the strain concentrates at the boundary of marrow and verte-
bra (where the stack is very thin and flexible), strain is limited 
to about 0.04% as it is alleviated by the flexible part. When 
submitted to similar flexural tests, conventional prismatic cell 
designs saw the formation of cracks.

The beauty of this bio-inspired design is that these spine-like 
batteries are easily scalable, both in size and energy density, as 
both the rigid segments (the wound electrodes) and the flexible 
backbone can be cut to any desired length. 

Tissue paper-based movement sensor is disposable, wearable
By Rich Pell

Engineers at the University of Washington (Seattle, WA) 
have found a way to turn common tissue paper into a 
wearable sensor that can detect human movements.

The technology demonstrates that by tearing tissue paper 
loaded with nanocomposites and breaking the paper’s fibres, 
the paper then acts as a sensor. According 
to the researchers, it can detect a heartbeat, 
finger force, finger movement, eyeball move-
ment, and more.

“The major innovation is a disposable 
wearable sensor made with cheap tissue pa-
per,” says Jae-Hyun Chung, a UW associate 
professor of mechanical engineering and se-
nior author of the research. “When we break 
the specimen, it will work as a sensor.”

In their research, the engineers used conventional paper 
towel paper similar to toilet tissue that was doused with carbon 

nanotube-laced water, making it electrically conductive. Since 
each piece of tissue paper contains both horizontal and vertical 
cellulose fibres, when it is torn, the direction of the tear informs 
the sensor of what’s happened.

The sensors - about the size of a Band-Aid - could have a 
variety of applications in various fields, say 
the researchers, including healthcare, robot-
ics, and entertainment. After use, they can 
then be discarded.

For example, potential applications 
could include monitoring a person’s gait or 
the movement of their eyes. To trace eye 
movement, the sensor can be attached to a 
person’s glasses.

Looking ahead, the researchers hope to 
bring their lab results to a suitable commercial use, and have 
filed a provisional patent application.

FLEXIBLE ELECTRONICSDESIGN & PRODUCTS

The spine-like battery either resting flat 
or being twisted, powering a LED. 

The spine-like battery is made of multilayers of electrodes 
cut into extending strips that can then be wrapped around 
the connecting backbone. 1 – copper current collectors, 
2 – Graphite anode, 3 and 6 – separators, 4 – lithium cobalt 
dioxide cathode, 5 – Aluminium current collectors, 7 – 
Polyethylene supporting film.

https://twitter.com/eenewseurope
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Towards cheap breathable 
electronic tattoo sensors
By Julien Happich

Experimenting with a cut-and-paste method they had developed a few years ago 
for epidermal electronics (more commonly known as electronic tattoos), a team 
of researchers from the University of Texas has managed to fabricate low-cost, 

breathable e-tattoos only 1.5μm thick. 
They had initially developed the cut-

and-paste method (whereby sensors and 
circuits are simply cut out of commercially 
available metalized polymer sheets using 
a benchtop programmable mechanical 
cutter plotter) as a low cost alternative to 
lab-based photolithography circuit pattern-
ing and transfer printing to tattoo paper. 

The original cut-and-paste method, 
although cheaper and faster to implement 
than conventional microfabrication and 
transfer printing methods, was limited by 
the thickness of commercially available 
metalized polymer sheets (at least 13μm) 
and also required a medical-grade tape 
onto which the electronic tattoo sensors 
had to be pasted, further increasing thick-
ness and reducing their breathability. Now 
the researchers slightly improved their dry 
and freeform desktop fabrication method 
to yield ultra-thin tape-free e-tattoos direct-
ly transferrable from commercially available 
tattoo paper to the skin. Describing their 
approach in a paper titled “Low-cost, μm-
thick, tape-free electronic tattoo sensors 
with minimized motion and sweat artifacts” 
published in npj Flexible Electronics, the 
researchers reported simple tattoo-like 
sensors capable of measuring electrocar-

diograms (ECG), skin temperature, skin hydration but also heart rate and respiratory 
rate (both extracted from the ECG signals). They also demonstrated minimized motion 
artefacts compared to signals recorded by thicker tape-based sensors or more com-
monplace gel-based electrodes.

The fabrication process starts with commercial tattoo paper whose protective liner 
is peeled off. After laminating a 1.4µm-thick transparent PET film directly on the tattoo 
paper (which already has a thin layer of water-soluble adhesive), the researchers pro-
ceeded to metallize the whole sheet with 10nm-thick chromium and 100nm-thick gold 
before using a programmable mechanical cutter plotter to shape profile serpentine-
shaped circuits and electrode patches. Slightly wetting the tattoo paper allows to peel 
off the unwanted cut-outs, leaving only the filamentary-serpentine-shaped stretchable 
sensors. The e-tattoos can then be pasted directly on human skin.

In their paper, the researchers note that such a cut-and-paste method can be used 
to pattern other material combinations, including Al/PET, carbon-doped thin film PDMS, 
graphene/PMMA and even indium tin oxide (ITO) on PET.

Once transferred, the 1.5μm-thick tape-free and open-mesh e-tattoo can adhere on 
the skin purely via van der Waals forces. For improved durability, it was sprayed with 
a transparent encapsulation layer about 1μm thick (except for the hydration sensors 
which had been covered by a paper stencil).

Due to their high conformability, these low cost e-tattoos ensure a large contact area 
between the sensors and the skin, lowering the contact impedance and facilitating sig-
nal transfer across the sensor–skin interface. Measuring 75×40mm, the multifunctional 
e-tattoo was shown to operate reliably even under various skin deformations.

FLEXIBLE ELECTRONICS

The 75×40mm e-tattoo incorporating 
two ECG electrodes, two hydration 
sensors, and a resistance temperature 
detector, all in filamentary serpentine 
layout.

XComparing the conformability of a 
13μm-thick open-mesh (top row) and 
1.5μm-thick e-tattoo on the human skin 
(bottom row).

https://www.facebook.com/EENews-Europe-264480083592516/
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A data pipeline for effective automotive OTA
By Shrikant Acharya

Automobiles coming into the market today contain many 
millions of lines of software. Therefore, regular updates 
are unavoidable. Given the sensitivity of the automotive 

environment in technological as well as in societal terms, such 
updates must be secure. This article describes how the neces-
sary degree of security can be achieved.

OTA (Over-The-Air) updating is attractive to carmakers as 
a way to update the software in a car. The traditional auto 
industry mechanism of warranty recalls or service advisories 
are expensive for carmakers and inconvenient for car owners. 
OTA updates can allow a carmaker 
to fix software problems remotely 
at minimal cost and time.  OTA also 
can be used as a mechanism for 
new revenues through subscrip-
tion-based OTA service plans, or 
sale and delivery of after-market 
performance improvements. OTA 
updating can also allow carmak-
ers to initiate the manufacturing 
of new models sooner, with fewer 
delays, as the latest software can 
be installed after the vehicles roll off 
the production line.

But to achieve these benefits, 
carmakers need an OTA solution 
that meets the particular needs of 
the automotive market.  Automo-
tive OTA is more complex than 
OTA used for other markets like computers, set-top-boxes or 
smartphones.  It may start with a head unit that appears similar 
to a PC or smartphone. But within a car there are also dozens 
of other processors in the various ECUs (Electronic Control 
Units) and sensors, with different capabilities, running a variety 
of operating systems, on several different types of automotive 
networks.

To address the unique requirements of the automotive 
market, Excelfore has developed the eSync System, a unified 
system for vehicle-to-cloud networking. The eSync System 
provides a secure and robust solution for managing both OTA 
data push to, and diagnostic data pull from, any number of 
processors in a single vehicle. This article discusses five key 
aspects of the eSync System, and how these aspects address 
the needs of automotive OTA updating.

Pipeline from the cloud to the end devices
The eSync System uses a three-part architecture, with server 
software in the cloud, client software as the hub of eSync-
related communications in the vehicle, and software agents 
at the ECUs or sensors. This server-client-agent architecture 
provides a coherent pipeline from the cloud all the way to the 
end devices in the vehicle.

Systems drawn from non-automotive markets are often 
based on simpler server-client architectures, and do not reach 
to the end devices in the car. They must rely on unrelated data 

management processes and pipelines within the vehicle to 
extend the OTA process to end devices.

The eSync architecture allows great flexibility in how the 
capabilities of the eSync System can be configured in any given 
car. The client can be resident in a head unit, a network gate-
way/switch, or a TCU (telematics control unit). The agents allow 
eSync-compliant ECUs, sensors, and actuators to be added, 
replaced, or removed from the vehicle system quickly, with mini-
mal integration effort needed on the eSync system.

The eSync System architecture even allows for multiple 

isolated OTA or diagnostic domains within the vehicle if separa-
tion is desired by the carmaker, allowing for example separate 
eSync clients for safety-critical ADAS (Advanced Driver Assis-
tance System) or motor control, each managing their own set of 
agents.

There are many benefits from having a coherent pipeline from 
the cloud all the way to the end devices. It is easier to provide 
bidirectional communications so that end device status is 
reported back to the cloud, it is easier to establish end-to-end 
security, and it is easier to ensure that the cloud-to-car solution 
is scalable to reach dozens, or even hundreds, of end devices 
in the car.

Bidirectional pipeline from the cloud to the 
end devices
The eSync system creates a data pipeline that provides data 
flow in both directions. It can push data down to the end 
devices in the vehicle, for OTA updates. And it can pull data up 
from the end devices in the vehicle, for diagnostic and telemat-
ics services.

Agents created for each eSync-compliant end device 
manage both the updating process and the status gathering 
process. Even the OTA process makes use of diagnostic capa-
bilities, as agents provide status and capabilities information to 
the client. The client assembles the information and provides 
a current ‘manifest’ of eSync-compliant end devices on its 
network to the cloud server, which then uses that information to 
guide the OTA processes to the vehicle.Shrikant Acharya is Chief Technology Officer of Excelfore Corp. 

– www.excelfore.com 
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This approach has several benefits
Improved OTA cycle: Prior to an OTA update, the eSync system 
provides valid data of the state of the end device; during an OTA 
update the eSync system compresses and encrypts the files to 
be transmitted according to the reconstruction and decryption 
resources of the end device; after an OTA update the eSync 
system validates the successful completion of the update.

Data-driven prognostics: data from end devices feeds into 
the server, providing the database for diagnostics and predictive 
analytics.

Smart learning: the closed feedback loop of status-update-
new status-new update drives enhanced efficiency and perfor-
mance improvements.

Bidirectional end-to-end security
OTA systems need a strong focus on cybersecurity, and should 
aim for a coherent ‘end-to-end’ security structure. Attackers 
can intrude anywhere between the OTA server in the cloud and 
the end device, and should not be able to read or manipulate 
any of the transmitted data, nor insert any malicious data of 
their own. The security system should also provide defence-
in-depth, so that if one element is compromised the damage 
cannot spread.

To meet these requirements, a system must include crypto-
graphic protocols tailored to the resource constraints of embed-
ded systems. Sufficient protection exists only if the validation 
used for the cryptographic measures are appropriately distrib-
uted.

The eSync System provides layered bidirectional validation 
and distribution of cryptographic keys. All clients in the fleet 
must be validated by the server, and the server must be vali-
dated by all clients in the fleet. An additional layer of cyberse-
curity is created within the car, where all agents in the car must 
be validated by the client, and the client must be validated by all 
the agents in the car. 

All communications can be encrypted in the eSync System. 
Communications over the air are typically encrypted using 
AES-256, a security protocol rating by the US Government as 
sufficient even for highly-classified material. Communications 
from the client to agents within the vehicle may use this same 
high level of encryption, or less complex encryption schemes, 
depending on the decryption resources available in the various 
end devices. The system also uses SHA-256 (Secure Hash) 
to create a secure digital ‘fingerprint’ of the original data file in 
the server, so that the update agent at the end device is able 
to verify after the many steps in the process - compression, 
encryption, transmission over the air, transfer over the in-vehicle 
network, decryption and decompression - that the resulting file 
has not been forged, spoofed, or in any way corrupted, and is 
in fact an exact duplicate of the original authorized file on the 
server.

End-to-end compression
In the eSync System, data can be compressed from end-to-
end. Files are compressed using mechanisms that are ap-
propriate to each of the specific end devices being updated. 
This optimizes not only the bandwidth from the cloud to the 
vehicle, but also the bandwidth and reconstruction time inside 
the vehicle. The process relies on the bidirectional nature of the 
eSync data pipeline, making use of current information on the 
resources of the end device available to the server in the cloud.

Multiple integration points with APIs
The eSync System is built from many middleware components 

that work together to create the bidirectional data pipeline, and 
each component has well-defined APIs (Application Program-
ming Interfaces).  The interface between the agent and the 
client is built on APIs. The client-to-cloud interface is built on 
APIs. Similarly, the eSync cloud servers have APIs to interface 
with carmakers’ or third-party databases. They also have APIs 
for the cloud-based application front-end, which provides the 
user interface for creating OTA campaigns or examining diag-
nostic data. These provide clear and well-defined integration 
points. 

By providing multiple integration points with well-defined 
APIs, Excelfore has created an environment for many com-
panies to participate in the eSync ecosystem. Carmakers can 
combine head units, ECUs, sensors, and actuators, from mul-
tiple sources, into a vehicle system with a single coherent data 
pipeline from the cloud all the way to the end devices, and can 
have high confidence in the integration effort and schedule.

Bringing it all together
Let’s look at an example of how the eSync System works in 
practice.

On power-up, the update agent for a particular ECU provides 
its status to the eSync client, including its resources, the ver-
sion of software it is running, and any diagnostic or error codes 
from the ECU self-test. The various ECUs in the car, and the 
head unit, do not necessarily come from the same vendor, but 
instead can come from any number of vendors offering eSync-
compliant devices.

The eSync client brings together all agent information into 
an up-to-date manifest of every eSync-compliant device in its 
network. It then reports the manifest to the eSync server in the 
cloud.

The server has a record of every eSync-compliant end device 
in every eSync-compliant vehicle in its fleet. The record is never 
more than one power cycle old, and can be updated at any time 
through an interrogatory to the vehicle.

When the time comes for an OTA update, for example updat-
ing software in a given ECU to version 3, the eSync server has 
a record of which vehicles have that ECU installed and opera-
tional, which ECUs currently have version 2, which are still on 
version 1, and even if any of the vehicles already have version 
3. The eSync server also has information on the processing 
resources available for that particular ECU in the different sub-
models in the fleet, which may have different in-vehicle network 
configurations. Using Excelfore’s adaptive delta compression 
engine, the eSync server can create as many different delta files 
as required to bring the whole fleet up to version 3, minimizing 
bandwidth, transmission costs, and vehicle downtime.

Using the bi-directional pipeline, the eSync OTA update 
process ends with each agent reporting its new status. This 
confirms that there has been no failure in the OTA process, and 
verifies that the correct version of the software is now installed 
and that each agent’s ECU reports no errors.

Conclusion
While automotive OTA updates may at first glance appear 
similar to OTA in smartphones or computers, it is clear there are 
many challenges to address in order to provide a secure, ef-
ficient system that can handle multiple devices in each vehicle, 
over the many vehicles in a fleet.

The eSync System provides a coherent pipeline from the 
cloud all the way to the end devices in the vehicle, giving 
carmakers confidence that their OTA updates can be managed 
effectively.
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Camera data compression with low latency
By Christoph Hammerschmidt

As part of the development towards autonomous driving, 
cars are being equipped with more and more cameras. 
However, this flood of data pushes the internal networks 

to their limits. Special compression techniques reduce the 
amount of video data, but provide high latency for encoding. 
Fraunhofer researchers have adapted video compression in 
such a way that latency is almost imperceptible. This makes it 
relevant for use in automated driving.

Today, up to 12 cameras are installed in new vehicle models, 
mostly in the front or rear lights and side mirrors. An on-board 
computer installed in the car uses the data for ADAS functions 
such as lane assistant, parking aid 
or to identify other road users or ob-
stacles. Benno Stabernack from the 
Fraunhofer Institute for Telecommuni-
cations, Heinrich Hertz Institute, HHI 
in Berlin predicts that if autonomous 
driving is being introduced as fast as 
currently predicted, the number of 
cameras will continue to increase.

This translates into even more 
load for the internal data networks 
of the vehicles. Currently, these 
networks can process a data volume 
of about one gigabit per second. With images in HD quality, 
this amount of data is already achieved with one camera. “The 
remedy here is compression,” says Stabernack. The Fraunhofer 
HHI earlier has made contributions to the development of the 
video coding standards H. 264/Advanced Video Coding (AVC) 
and H. 265/MPEG High Efficiency Video Coding (HEVC). “With 
these methods, the amount of data can be greatly reduced. 
This means that more than ten times the amount of data can be 
transferred,” Stabernack emphasizes.

Usually, 30 to 60 frames per second are sent from a camera 
to the central computer unit of the vehicle. The compression 
of the image data results in a latency time of typically five to 
six images, Stabernack explains. The reason for this is that the 
procedures compare an image with those already transferred 
in order to calculate the differences between the current image 
and its predecessors. Only the changes from image to image 
are then sent through the networks. This calculation takes a 
certain amount of time.

However, this delay can be of crucial importance in road 
traffic. In order to avoid latency, Stabernack and his team use 

only special mechanisms of the H. 
264 coding process: the differences 
between individual images are no 
longer compared between images, 
but within an image. This reduces 
latency to a time equivalent of less 
than one frame, allowing the image 
data to be transmitted and processed 
almost in real-time. “This means 
that we can now also use the H. 264 
process for cameras in vehicles,” 
says Stabernack. The technology 
was implemented at chip level. The 

device compresses the image data in the camera and decodes 
it in the on-board computer.

The Berlin researchers have patented their process and are 
selling their know-how to industry under license. Customers are 
automotive suppliers, the first vehicle models with Fraunhofer 
technology are already on the market. In the next step, the 
researchers want to transfer their method to the HVEC standard 
and incorporate their experience into the next standardization 
formats.

Lane change assistant with real-time monitor calibration
By Christoph Hammerschmidt

Adasens Automotive GmbH, which is part of the ADAS 
business unit of the Spanish Ficosa Group is developing 
a lane change assistant which shows all the information 

that is important to the driver before, dur-
ing and after a lane change. 

The accuracy of the lane change assis-
tant is further improved by the integration 
of a real-time calibration of the integrated 
cameras, which leads to a precise assess-
ment of all dynamic and static objects 
around the vehicle. As a result, all conceiv-
able scenarios for lane changes are taken 
into account with extreme reliability. The 
system at hand is still in the development 
phase.

Adasens’ lane change assistant is a development for cars 
with camera monitor system. In addition, the development will 
also be used in commercial vehicles with appropriate adapta-
tions, as it is already possible to replace exterior mirrors with 
cameras with monitors in the driver’s field of vision, especially 
in commercial vehicles. In order to ensure that all conceivable 

lane change scenarios are correctly and reliably detected by the 
assistance system, further parameters for collision avoidance 
must be taken into account in addition to lane recognition and 

blind spot detection.
The lane change assistant detects and 

warns of side collisions with other vehicles. 
A module for 3D parameters (3D Param-
eter Estimation) is adapted for the own 
position detection with estimation of the 
speed of the other detected vehicles. In 
this way, time-to-collision is determined in 
order to avoid an accident and to maintain 
all safety distances. Based on these data 
and other parameters, the lane change 

assistant creates a graphic representation of the signal colors in 
red, yellow and green as an overlay on the image of the camera 
in the monitor, so that the driver can make an intuitive and safe 
decision to change lanes. Individual customization of these 
overlays can be done on request. Additional information from 
further sensors fitted in the car can be displayed via the image 
software of the assistant system.
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Initial specification for smartphone  
as a car key submitted
By Jean-Pierre Joosting

The Car Connectivity Consortium (CCC) has completed 
Phase One of the Digital Key specification, which docu-
ments the state-of-the-art of commercially available digital 

key systems. The specification, Digital Key represents an industry 
milestone for an interoperable system 
that enables smart devices like smart 
phones and smart watches to act as a 
digital key for any vehicle, allowing drivers 
to lock, unlock, start the engine and share 
access to the car.

Digital Key leverages existing stan-
dards-based interoperable technologies 
from GlobalPlatform, GSMA, Bluetooth 
SIG and NFC Forum. A cross-industry 
task team of automotive, smart phone 
and technology supplier companies de-
velops the specification, including Audi, 
BMW, Continental, Gemalto, LG Electron-
ics, NXP, Panasonic, Qualcomm Incorpo-
rated, Samsung and Volkswagen.

The Phase One specification is 
undergoing final member review and will 
be made available to all CCC members 
in Q2, 2018. In ongoing work, Digital Key 
will be optimized to enable even more 
vehicle and smart phone companies, 
building the basis for a Digital Key eco-
system which will scale over the whole 
industry. To date, there are a few propri-
etary systems available for using a smart 
device as a digital car key. However, by 
constraining the digital key to only work 
between specific smart phones and cars, 
the use cases are limited. By delivering an 
interoperable system, CCC is enabling a 
richer ecosystem that supports transfer 
of the Digital Key amongst devices and 
drivers and enables new use cases for 
fleet management, car rental and car 
sharing companies. For these future use 
cases, Digital Key expands privacy and 
flexibility, allows for secure key trans-
fer, and streamlines vehicle and fleet 
management. “The addition of Digital Key 
to CCC’s technology portfolio fulfills our 
promise to enable connected in-vehicle 

systems that put drivers first by delivering new capabilities and 
creates exciting new business models for companies that manage 
numerous vehicles,” said Mahfuzur Rahman, President, CCC.

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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Emergency eCall –  
available when you need it!
By Tony Armstrong

Electronic systems must continue to remain operational, 
regardless of external operating conditions. Said another 
way, any glitch in power supply, whether momentary, 

counted in seconds or even minutes, must be taken into ac-
count during the design process. The most common way of 
dealing with such circumstances is to use uninterruptible power 
supplies (UPS) to cover these brief downtimes, thus ensuring 
high reliability continuous operation of the system. Similarly, 
many of today’s emergency and standby systems are used to 
provide backup power for building systems to provide assur-
ance that safety systems and critical equipment can maintain 
their operation during a power outage – whatever its cause. 

Another obvious example can be readily found in the ubiqui-
tous handheld electronic devices which are used in our every-
day lives. Because dependability is paramount, handhelds are 
carefully engineered with lightweight power sources for reliable 
use under normal conditions. But, no amount of careful engi-
neering can prevent the mistreatment they will undergo at the 
hands of humans. For example, what happens when a factory 
worker drops a bar code scanner, causing its battery to drop 
out? Such events are electronically unpredictable and impor-
tant data stored in volatile memory would be lost without some 
form of safety net – namely a short-term power holdup system 
that stores sufficient energy to supply standby power until the 
battery can be replaced or the data can be stored in permanent 
memory. 

These examples clearly demonstrate the need for an alterna-
tive form of power source to be available, just in case there is 
an interruption of the primary power source.

In automotive electronic systems there are many applications 
that require continuous power even when the car is parked, 
such as remote keyless entry, security and even personal info-
tainment systems, which usually incorporate navigation, GPS 
location and eCall functionality. Maybe it is hard to understand 
why these systems have to remain on even when the car is not 
moving, but the GPS aspect of this system has to be “always-
on” for emergency and security purposes. This is a necessary 
requirement so that rudimentary control can be employed by an 
external operator when needed.

The eCall system is a safety feature that is becoming more 
pervasive in newer automobiles, with many manufacturers 
already rolling it out across their ranges. It’s a pretty simple bit 
of technology: in the event of a collision in which a car’s airbags 
are deployed, eCall automatically contacts the emergency ser-
vices. It uses GPS to relay the time, your location, what type of 
car you’re in and what fuel it uses to the authorities, while a mi-
crophone in the car allows you to speak directly to call handlers 
when the system is activated.

The eCall system also shares what direction you were travel-
ling in when the incident occurred, allowing authorities to know 

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

Storage mediums
Having acknowledged the need for backup power for any given 
system, the question then arises: what can be used as a stor-
age medium for this power? Traditionally, the choices have been 
capacitors and batteries.

I think that is it fair to say that capacitor technology has 
played a major role in power transmission and delivery applica-
tions for multiple decades. For example, traditional thin film and 
oil-based capacitor designs performed a variety of functions, 
such as power factor correction and voltage balancing. Howev-
er, in the past decade there has been substantial research and 

Tony Armstrong is Director of Product Marketing, Power by 
Linear Products Analog Devices, Inc.  - www.linear.com 

Table 1: Comparing supercapacitors versus capacitors and 
batteries. 
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development which has led to significant advances in capacitor 
design and capabilities. These have been called supercapaci-
tors (also known as ultracapacitors) and they are ideal for use 
in battery energy storage and backup power systems. Super-
capacitors maybe limited in terms of their total energy storage; 
nevertheless, they are “energy dense.” Furthermore, they pos-
sess the ability to discharge high levels of energy quickly and 
recharge rapidly.

Supercapacitors are also compact, robust, and reliable and 
can support the requirements of a backup system for short-
term power-loss events such as the ones already described 
above. They can easily be paralleled, or stacked in series or 
even a combination of both to deliver the necessary voltage and 
current demand by the end application. Nevertheless, a super-
capacitor is more than just a capacitor with a very high level of 
capacitance. Compared to standard ceramic, tantalum or elec-
trolytic capacitors, supercapacitors offer higher energy density 
and higher capacitance in a similar form factor and weight. And, 
although supercapacitors require some “care and feeding,” they 
are augmenting or even replacing batteries in data storage ap-
plications requiring high current/short duration backup power.

Furthermore, they are also finding use in a variety of high 
peak power and portable applications in need of high current 
bursts or momentary battery backup, such as UPS systems. 
Compared to batteries, supercapacitors provide higher peak 
power bursts in smaller form factors and feature longer charge 
cycle life over a wider operating temperature range. Superca-
pacitor lifetime can be maximized by reducing the capacitor’s 
top-off voltage and avoiding high temperatures (>50°C). 

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

New backup power solutions
Now that we have established that either supercapacitors, bat-
teries and/or a combination of both are candidates for use as 
a backup power supply in almost any electronic system, what 
are the IC solutions available? It turns out that Analog Devices’ 
Power by Linear Group has a broad range of ICs which were 
specifically designed to address this application need. 

The LTC4040 is a complete lithium battery backup power 
management system for 3.5V to 5V supply rails that must 
be kept active during a main power failure. Batteries provide 
considerably more energy than supercapacitors, making them 
superior for applications which require backup for extended 
periods of time. The LTC4040 uses an on-chip bidirectional 
synchronous converter to provide high efficiency battery charg-
ing as well as high current, high efficiency backup power. When 
external power is available, the device operates as a step-down 
battery charger for single-cell Li-Ion or LiFePO4 batteries while 
giving preference to the system load.  When the input supply 
drops below the adjustable Power-Fail Input (PFI) threshold the 
IC operates as a step-up regulator capable of delivering up to 
2.5A to the system output from the backup battery. During a 

power fail event, the device’s PowerPath control provides re-
verse blocking and a seamless switchover between input power 
and backup power. 

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

Whenever a design requires a system to be always available 
even if the primary power source should fail, it is always a good 
idea to have a backup power source. Fortunately, there are 
many IC options, just like the LTC4040, that can allow an easy 
backup power supply, whether that storage medium is a Su-
percapacitor, an electrolytic capacitor or even a battery. Clearly, 
in the case of an eCall system in an automotive environment; 
having it functional if an accident occurs where the main battery 
is disconnected can be a life-saver. So make sure you have a 
good backup plan for your eCall users.

AUTOMOTIVE ELECTRONICS & SAFETY

Fig. 1: The LTC4040 in normal operation or in backup power 
mode.
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Development platform to speed switchover to electromobility
By Christoph Hammerschmidt

NXP has introduced a high-performance 
platform for testing and designing control 
algorithms and energy management tasks for 

next-generation electric vehicles. Following the intro-
duction of its “Bluebox” for prototype development of 
autonomous vehicles, NXP Semiconductors now also 
rolls a development platform for vehicle electrification. 
This GreenBox enables automotive manufacturers 
and suppliers to start early on with the development 
of next-generation hybrid and electric vehicle applica-
tions using the S32 automotive multicore platform from NXP, 
which is based on arm-cortex technology.

With increasing legal emission limits and stricter global fuel 
economy requirements, both traditional OEMs and new en-
trants are under pressure to bring electric and hybrid vehicles to 
market as quickly as possible. The GreenBox offers a power-
ful computing platform for testing and designing new control 
algorithms and energy management tasks, which are of crucial 
importance for future hybrid and electric vehicles.

The GreenBox is one of the development platforms for 
next-generation NXPs S32 electrification MCUs, part of the S32 
automotive processor platform built around a secure 
and fault-tolerant configuration. The S32 electrifica-
tion MCUs are the ideal answer to the ever-increasing 
demands on computing and storage capacities of 
tomorrow’s HEV/EV applications.

Using the GreenBox development environment, 
developers can also use the combination of high-
performance and optimized modules such as timers, 
engine control interfaces and analog subsystems to 
communicate with their own development hardware.

The GreenBox is available in two configurations: 
the first one is suitable for the development of com-

plete electric vehicles and 
supports electric motor con-
trol and battery management; 
the second one is used for the 
development of hybrid appli-
cations and therefore supports 
both functions for electric 
vehicles and traditional control 
functions for fuel engines.

Recently, China, India, 
France, several US states and some other countries have 
passed or announced laws that will put an end to the produc-
tion of fuel-powered vehicles there. In addition, the annual 
production rate of internal combustion engines is falling, while 
electric and hybrid engines are recording growth.

“Due to the combination of regulatory and market indica-
tors and long development cycles in the automotive industry, 
car manufacturers are being asked to start developing HEV/
EV systems now - even before the next wave of processors 
for electrification enters the market,” said Ray Cornyn, NXP 
vice president of Vehicle Dynamics and Safety. “The GreenBox 

addresses this challenge 
by providing a hardware 
development environment 
to car manufacturers be-
fore the S32 electrification 
MCUs from NXP become 
available.” The electrifica-
tion development platform 
GreenBox is available now 
in limited quantities for 
alpha customers.

Norway tests real-time road condition data system
By Christoph Hammerschmidt

The Norwegian road traffic authority Norska Statens Veg-
vesen is investing in the Swedish road weather technol-
ogy Road Status Information. RSI is a software that com-

bines information from networked vehicles using sophisticated 
algorithms with data from local street weather stations and 
weather forecasts. Thus, connected vehicles become rolling 
weather stations which, among other 
things, transmit the current road friction 
value. This is crucial in order to be able 
to accurately assess the local danger of 
slippery surfaces.

The software provides current status 
data in real time and also allows users 
to generate a forecast for the next 12 
hours. In this way, the technology not 
only makes it possible to improve safety 
on winter roads, but also relieves the 
burden on the environment and saves a considerable amount 
of winter road maintenance work, as the resources can be used 
more effectively.

The vehicles are networked in real time via OBD dongles 

developed by NIRA and register the current vehicle position, 
outside temperature, road friction coefficient and windscreen 
wiper activity. In the long term, however, the information will no 
longer be transmitted with OBD dongles; it is planned to make 
the software module an integral part of networked vehicles, 
explained Gustaf Kristiansson, Manager New Technologies at 

NIRA Dynamics.
The project was launched in January 

2018 in Tromsö (Norway). More than 
300 private individuals have registered 
their vehicles for participation. Road 
status information is a networked 
software to detect and predict slip-
pery roads. RSI is already used by 
several winter services in Sweden, but 
could also be used by police and fire 
brigades, logistics companies and the 

planning of special transports. The software is jointly devel-
oped by Klimator, a technology start-up from the University of 
Gothenburg, and NIRA Dynamics, a software supplier to the 
automotive industry.

GreenBox applications in HEVs.

GreenBox block diagram.
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Waymo 360° video gives viewers ‘self-driving 
experience
Google’s self-driving car division Waymo (Mountain View, CA) 
has produced a 360-degree video designed to show viewers 
what it is like to ride inside an autonomous vehicle. Introduced 
as a Waymo 360° experience, the immersive video (see below) 
recreates in full detail a self-driving ride. Viewers can control the 
camera to “see through the eyes” of a Waymo vehicle by either 
moving a mobile viewing device 
around, using it with a virtual reality 
headset, or by dragging the video 
around the screen on a desktop. 
“This is the latest step in our ef-
forts to help people understand our 
technology and how it can make it 
safer and easier for everyone to get 
around,” says Meiling Tan, Head of 
Marketing, Waymo. “It follows on 
the launch of Let’s Talk Self-Driving, 
the world’s first self-driving public 
education campaign, and our first-ever Safety Report .” Using 
360° video to demonstrate Waymo’s constant 360-degree field 
of view technology, says the company, lets viewers see first-
hand what it means to have millions of data points surrounding 
them in all directions at any given moment. It also can be used 
to compare with how human drivers perceive the world. The 
basis of the video was created from data obtained from driving 
one of Waymo’s self-driving Chrysler Pacifica hybrid minivans 

on the streets of Metro Phoenix, Arizona. The laser visualiza-
tion in the video presents a simplified view of the LiDAR data 
collected by the vehicle’s sensors - the radar animation showing 
how the sensors bounce radar waves off surrounding objects to 
gauge their position and speed. The traffic lights in the camera 
scene are examples of visible objects that were detected by the 
vehicle’s high-resolution cameras. The predictions of what each 
pedestrian, cyclist, or vehicle will do next in the video are based 

off of real-time predictions made by 
the company’s self-driving software. 
“We’ve also found that people who 
ride with Waymo tend to relax quickly 
as they follow the car’s live field of 
view in the passenger screen, and 
realize that the ride itself feels just 
like an ordinary ride from A  to B,” 
says Tan. “This 360° video allows 
you to get as close to this experience 
as possible. You’re watching the car 
self-drive on a real city street, as you 

ride in the back.”
The company notes that currently it has “the world’s first and 
only fleet of fully self-driving cars on public roads,” and it has 
self-driven over five million miles. The company is looking to 
launch a driverless ride-hailing service in Arizona in the coming 
months.
Waymo
www.waymo.com

Multi-band GNSS receiver delivers 
autonomous-driving precision
Combining multiple-frequency (L1, L2, and L5) and multi-con-
stellation tracking to correct positioning error for high-precision 
navigation, a multi-frequency satellite-navigation receiver 
chipset from STMicroelectronics is suitable for safety-critical 
automotive applications and high accuracy positioning at the 
decimeter and centimeter-level for PPP and RTK applications. 
Traditional in-car navigation systems help drivers reach their 
destinations using receivers and commercial satellite services 
that allow positioning accurate 
to within a few meters. With 
increasing use of autonomous 
systems such as lane-departure 
warning (LDW), adaptive cruise 
control (ACC), valet parking, 
and auto-pilot, greater accuracy 
is needed to ensure safety and 
reliability, in combination with 
proximity sensors such as cam-
eras, radar, lidar, and others, to 
monitor the driving environment 
automatically. Fully self-driving 
vehicles of the future will also 
demand high-accuracy positioning. By tracking satellites of all 
GNSS (Global Navigation Satellite System) constellations GPS, 
GLONASS, Galileo, BeiDou, QZSS, and IRNSS simultaneously 
on at least two of the frequencies used by each system (instead 
of one in other products), the automotive-quality Teseo APP 
(Automotive Precise Positioning) receiver from ST provides high-
quality raw GNSS data for PPP (Precise Point Positioning) and 

RTK (Real Time Kinematic) algorithm, which allows accurate 
positioning and rapid convergence time worldwide. In addition 
to its high accuracy, the industry-unique receiver monitors the 
integrity of the satellite data to alert the system if accuracy is 
degraded for any reason. This permits Tier-1 manufacturers to 
certify safety-critical systems in accordance with the automo-
tive industry functional-safety standard, ISO 26262, up to the 
highest Automotive Safety Integrity Level (ASIL). Teseo APP 
also integrates a secure microcontroller for secure system boot 
and data-output authentication to keep sensitive data safe from 

attack.  Launched alongside 
Teseo APP, the Teseo V chip 
provides equivalent multi-fre-
quency precise positioning in a 
simplified device for non-safety-
critical applications where integ-
rity assurance is not required. 
“High-accuracy satellite posi-
tioning makes autonomous driv-
ing safer, smoother, and more 
reliable,” said Antonio Radaelli, 
Director, Infotainment Business 
Unit, STMicroelectronics. “Our 
newest Teseo APP GNSS chip 

combines extreme accuracy and precision with industry-unique 
integrity assurance for use in safety-critical applications.” 
ST is now supplying product samples to lead customers who 
are developing autonomous-driving systems expected to ap-
pear first in high-end vehicles launched in 2020/2021.
STMicroelectronics
www.st.com
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R-Car SoC gets optimized  
for Automotive front cameras
Renesas has announced a version of its R-Car V3H system-
on-chip (SoC) that delivers high computer vision performance 

and AI processing at 
industry-leading low power 
levels, targeting automo-
tive front cameras for use 
in mass-produced Level 3 
and Level 4 autonomous 
vehicles. The new R-Car 
V3H SoC is optimized for 
use in stereo front cam-

eras and achieves five times the computer vision performance 
of its predecessor, the R-Car V3MSoC targeting NCAP front 
cameras. Part of the Renesas autonomy Platform for advanced 
driver assistance systems (ADAS) and automated driving (AD), 
the R-Car V3H enables design flexibility for Tier 1s and OEMs 
to map their own road from assisted- to highly- automated 
vehicles. The R-Car V3H SoC focuses on architecture opti-
mization for computer vision processing, enabling all relevant 
ADAS functions from conditional to highly automated driving. 
The R-Car V3H achieves advanced sensing capabilities with al-
gorithms including Dense Optical Flow, Dense Stereo Disparity, 
and Object Classification. The integrated IP for Convolutional 
Neural Networks (CNN) accelerates deep learning – all this 
while drawing only 0.3 watts.
Renesas
www.renesas.com

Infineon, Elektrobit improve  
data security for cars
Infineon Technologies and Elektrobit Automotive GmbH (EB) 
have announced a long-term collaboration in the field of cyber-

security for vehicles. 
The companies offer a 
coordinated hardware-
software solution 
that is designed to 
significantly increase 
the performance of 
on-board communica-
tion and cover future 

security requirements. The solution presented is based on the 
second generation of Infineon’s multicore Aurix (TC3xx) family 
of microcontrollers and Elektrobit’s customized EB centred 
HSM solution. The microcontrollers of the Aurix family control 
communication processes, perform monitoring and safety 
tasks and support in-vehicle safety protocols. Today, every 
TC3xx microcontroller integrates a hardware security module 
(HSM). The keys are created and saved here. The HSM uses 
symmetric and asymmetric encryption algorithms supported by 
hardware and hash functionality (AES-128, ECC 256, SHA2). In 
this way, the HSM not only improves protection against tam-
pering, but also ensures a significant increase in speed. Thus, 
the hash calculation (SHA256) is about 150 times faster than a 
pure software solution due to the hardware support. This has 
an immediate impact on RSA signature checks.
Infineon Technologies
www.infineon.com

Standalone smart RGB LED driver  
and controller targets in-car lighting
The INLC100Q16 from Inova Semiconductors is a standalone 
smart RGB LED driver and controller for in-car LED lighting. 

The next generation of 
in-car ambient lighting will 
typically comprise of 10 
to 30 LEDs mounted on 
a flexible light strip. Each 
‘group’ consists of one 
red, green and blue LED 
to form a ‘pixel’, which is 
then intelligently controlled 

by the ISELED smart RGB LED driver, effectively replacing the 
present cumbersome and costly work-around relying on multiple 
microcontrollers and a slow LIN bus. Until now, ISELED smart 
LED drivers have only been available for purchase pre-integrated 
in a LED module. The INLC100Q16 is the first standalone driver 
available that enables manufacturers to custom design their own 
choice of external LED strips.Several LED-related solutions for 
the automotive market are continuously being developed under 
the umbrella of the  open ISELED Alliance.The standalone IS-
ELED driver from Inova can be used to construct custom LED 
chains that can be controlled via a bidirectional two-wire dif-
ferential bus, enabling up to 4079 daisy-chained driver devices 
in a single array. Each of these devices controls up to three LEDs 
by means of PWM-controlled outputs. The Inova INLC100Q16 
is very flexible, intuitive and easy to program, packing functions 
such as color/brightness control and low light dimming support.
Inova Semiconductors
www.inova-semiconductors.de 

Connectivity solution allows eight wireless 
connections simultaneously for Audi A8
e.solutions, a joint venture between Audi and Elektrobit, has 
integrated Cypress Semiconductor’s wireless connectivity 

solution into its new 
design for in-vehicle 
communications units., 
including the one for 
the 2018 Audi A8. The 
new design will enable 
drivers and passengers 
to connect up to eight 
devices simultaneously 
to the WiFi hotspot in 
the Alpine unit. The 

hotspot uses Cypress’ 802.11ac and Bluetooth combined solu-
tion. e.solution was designated the role of developing the soft-
ware stack, as well as designing the communications unit. The 
solution is the first to integrate Real Simultaneous Dual Band 
(RSDB) technology, which allows two separate data streams to 
operate at full throughput at the same time by having two full 
WiFi subsystems in a single chip. The e.solutions communica-
tion unit design uses Cypress’ CYW89359 combo solution, 
which includes an advanced coexistence engine that enables 
optimal performance for dual-band 2.4- and 5-GHz 802.11ac 
Wi-Fi and dual-mode Bluetooth/BLE simultaneously.
Cypress Semiconductor
www.cypress.com
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BMW, Daimler will have their autonomous cars 
navigate with HERE
The vehicle manufacturers Daimler and BMW Group have inde-
pendently announced that they will use the HD Live Map from 

HERE Technologies in their 
future highly automated 
vehicle models. At the be-
ginning of the next decade, 
HERE’s high-precision map 
is intended to contribute to 
increased safety and greater 
comfort for the driver and 
passengers. The two agree-

ments with Daimler and BMW are the first commercial contracts 
that HERE has concluded with car manufacturers to bring the 
HD Live Map into production vehicles. HERE has developed the 
HD Live Map to provide update capabilities. This means that the 
map reflects dynamic changes in the street scene almost in real 
time and can update itself accordingly. In this way, accordingly 
equipped vehicles can actively react to changing traffic situa-
tions - for example, in the event of a road blockage, they can 
change to the free lane at an early stage and adjust the speed to 
the situation. Thanks to the vehicle sensor data, it is possible to 
continuously update the HD card. The large number of vehicles 
that supply data is crucial for high-quality and valid information. 
HERE uses a wide range of sensor data from car manufacturers to 
implement real-time map updates. 
HERE Technologies
www.here.com

High-rel metal alloy resistors  
are AEC-Q200 qualified
TT Electronics has developed the LRMAP5930 series of low 
resistance, metal alloy current sense power resistors. With 

values down to 200μΩ and 
a corresponding power rat-
ing on standard FR4 PCB 
of up to 10W, the maxi-
mum measurable current 
is over 200A, and hence 
in most cases restricted 
only by the capacity of the 
PCB tracks. A 50% higher 

power rating of 15W can be achieved for assemblies mounted 
on a thermal substrate such as direct bonded ceramic (DBC) 
or insulated metal substrate (IMS), making these resistors ideal 
for hybrid modules. Aimed at designers of power supplies and 
motor drives in the industrial, automotive and medical indus-
tries, the LRMAP5930 high power shunt resistors are ideal in 
the specific areas of regulating current flow, detecting stalled 
motors and particularly, measuring power consumption.  The 
growth of electrical drives and actuators in industrial and 
automotive applications has witnessed a parallel growth in the 
need to monitor and minimize energy usage. The LRMAP5930 
is AEC-Q200 qualified for the automotive market while other 
applications include power supplies, battery monitoring and 
process control. LRMAP5930 resistance values range from 
200μΩ to 2mΩ, with a high surge energy capability up to 33J.
TT Electronics
www.ttelectronics.com

Targetlink production code generator  
is now easier to use
Tool manufacturer dSpace has introduced a new version of its 
production code generator Targetlink. The new version 4.3 is 

characterized by more user-
friendliness and optimized 
workflows for modular de-
velopments. It also makes it 
easier for the user to comply 
with MISRA requirements. 
TargetLink’s graphical user 
interface now includes a 
completely redesigned 

Property Manager, which gives production code developers a 
better overview of their models, block and object properties. New 
features include comprehensive filter options, automatic validation 
and highlighting of errors. The result is a significant simplification 
of working with large models and a noticeable improvement in 
user comfort. In modular development, TargetLink 4.3 now offers 
optimized workflows for creating, integrating, and reusing individ-
ual components. A flexible organization of the generated artifacts 
as well as the central administration of all components involved in 
the project enable a comfortable description of the overall project 
and thus considerably simplify the collaboration in distributed 
teams. Another new feature of TargetLink 4.3 is the support of the 
Autosar standard 4.3 and other powerful mechanisms for parti-
tioning data and code into individual memory segments. 
dspace
www.dspace.com

Toshiba adds CMOS power amplifier IC  
for car audio
With the new TCB001FNG, Toshiba Electronics Europe is extend-
ing its range of components for automotive applications. The 

TCB001FNG, a low distor-
tion 4-channel SMD power 
amplifier IC, provides high 
quality sound reproduction in 
vehicles. For low system cost, 
the device is based on a pure 
CMOS process. The TCB-
001FNG includes features that 
suppress random noise using 

Toshiba’s original filter technology. This can occur particularly in 
situations where a device generating high-frequency noise, such 
as a mobile phone, is located near the in-vehicle audio system. 
The new product delivers a maximum output power of 45 W into a 
4-channel system with a load of 4 Ω.  The device is operated with 
a supply voltage between 6 and 18 V. Further functions such as 
standby/mute control, offset detection and short-circuit protection 
complete the range of functions. Also included are several circuits 
that switch off the device in case of over temperature and protect 
it against overvoltage, short-circuit from the supply voltage (Vcc) 
or to earth and short-circuits on the output side. The TCB001FNG 
replaces the widely used HZIP package and is housed in a flat 
HSSOP for surface mounting. This type of housing contributes 
to higher system reliability and reduces assembly complexity and 
costs. Series production has already begun.
Toshiba Electronics Europe
www.toshiba.semicon-storage.com
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CEVA, Nuance offer always-on solution  
for voice-enabled market
Signal processing IP provider CEVA, Inc. (Mountain View, CA) 
has announced that voice activation technology from Nu-

ance Communications (Bur-
lington, MA) is now available 
on its digital signal processors 
(DSPs). The Nuance AI-powered 
wake-up and voice activation 
technology suite is available 
on the CEVA-TeakLite family of 
DSPs, the company says, allow-
ing voice activation to be easily 
integrated into any embedded 
system design, from always-
listening smartphones and IoT 

devices to smart home personal assistants. “The combination 
of our ultra-low-power audio/voice DSP and Nuance’s opti-
mized voice activation technology makes for a highly efficient, 
always-on solution for the emerging voice-enabled market,” 
says Moshe Sheier, director of strategic marketing at CEVA. 
“The benefits of voice-enabled smart devices are undoubted, 
and Nuance voice activation technology combined with CEVA-
TeakLite is ideal for power-sensitive battery-operated devices 
such as smartphones, headsets and the IoT.” The solution, 
says CEVA, will be debuted in Spring 2018. It is already being 
integrated by tier-one smartphone OEMs.
CEVA
www.ceva-dsp.com

World’s first 5G Massive MIMO  
beamforming RF test bed
Test set developer Spirent Communications has teamed up with 
Huawei and the China Academy of Information and Communica-

tion Technology (CAICT) 
for realistic evaluation of 
new 5G base station array 
antenna systems. gNo-
deBs 5G base stations use 
massive arrays containing 
dozens or hundreds of an-
tenna elements to transmit 
and receive as much as 10 

times the amount of data per second as 4G technology. CAICT 
developed mathematical “channel models” that capture how 5G 
radio signals propagate through the air and are affected by re-
flections, absorption, motion and other effects, and worked with 
Spirent Communications to design a test bed to replicate those 
effects in a repeatable lab environment. The system that CAICT 
created has been used by Huawei to test 5G gNodeB antenna 
array designs. It allows Huawei to simulate several types of real-
world environments, such as urban and rural, in a measurable 
and repeatable fashion. The system uses Spirent’s probe group 
technique and Spirent Vertex 64 port channel emulator configu-
ration to create 100MHz and higher radio channel bandwidths 
inside of an anechoic test chamber. This design allows Huawei 
to capture the radio beam patterns that the gNodeB creates and 
replicate the effects that a 5G user handset will see.
Spirent Communications 
www.spirent.com

Beyond launches 32bit secure processor core
Beyond Semiconductor doo (Ljubljana, Slovenia) has devel-
oped a 32bit secure processor it calls Geon that has two secure 
execution contexts. All the code and data belonging to a secure 

context is isolated cryptographically in 
main memory. Cryptographic op-
erations can be performed with single 
Keccak (SHA3) core or by combination 
of cryptographic hash primitives (SHA3 
or SHA2) and symmetric ciphers. The 
Geon is based on the BA22 and per-
formance is in line with the BA22-CE 
and has been verified at system level. 

The development was done in collaboration with Rubicon Labs 
Inc. (San Francisco, Calif.) and includes access to Rubicon’s 
cloud-based device identity and security platform with Beyond 
Semiconductor’s processor competence. The core is intended 
to provide security and identity for IoT, industrial IoT and data 
center ecosystems. The Geon secure execution processor has 
been verified using Rubicon’s Zero Knowledge Identity Platform. 
This partnership allows Beyond to license select Rubicon Labs 
patents focused on security and authentication. “Processors 
with strong security are few and far between,” said Richard 
Egan, CEO of Rubicon Labs, in a statement issued by Beyond 
Semiconductor. “Geon provides a strong bulwark against the 
cyber threats we are witnessing today and is a welcome compli-
ment to Rubicon’s Zero Knowledge Identity Platform.”
Beyond Semiconductor
www.beyondsemi.com

Oscilloscope probe is WiFi-enabled
With its new oscilloscope concept IkaScope, French startup 
Ikalogic aims to redefine oscilloscope portability and ergonom-
ics. The hand-held WiFi-enabled oscilloscope probe conve-

niently lets users capture, 
measure and analyze signals, 
streaming the data to any 
connected screen around, 
from smartphones to tab-
lets or laptops. The factory 
calibrated unit weighs less 
than 60g and fit in the hand. 
It comes with patented 

ProbeClick technology, the probe detects when pressure is 
applied or released, allowing measurement to be automati-
cally started and stopped without  relying on a  traditional  Run/
Stop  button. The instrument offers a 200 MSa/s sampling rate 
for  an  30 MHz  bandwidth  and  4 000 points  of memory, support-
ing a waveform refresh rate up to 250  fps. It takes a maximum 
80Vpp input range (AC/DC), has an 8-bit vertical resolution 
and works on  Windows,  Linux,  MacOS,  Android  and  iOS. Its 
MicroUSB-rechargeable battery will last about a week at 20  
measurements  per  day. Device operation have been thought 
specially for situations where one does not have easy access 
to an oscilloscope, or where heavy and bulky instruments are 
not a practical solution. Automotive and aerospace industry are 
among those fields who can benefit from IkaScope’s augment-
ed ergonomics and portability.
Ikalogic 
www.ikalogic.com
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Rectifier controller saves board space
Diodes has introduced a synchronous rectifier controller that can be paired with a MOS-
FET to replace lossy Schottky rectifiers in power supplies using a flyback or resonant 
converter topology. The ZXGD3113 controls an external MOSFET, such as the 100V 

16mΩ N-channel DMT10H015LPS, configured to 
operate as an ideal diode. Replacing a Schottky 
rectifier with the ZXGD3113+MOSFET can sig-
nificantly increase the efficiency of AC-DC power 
supplies targeting the industrial, consumer and 
telecommunications markets, reducing footprint on 
the board. With improved efficiency, this negates 
the need for a heatsink to save space compared to 
a lossy Schottky rectifier. Furthermore, the smaller 

form-factor SOT26 reduces the solution size from the industry-standard SO8 and, by 
operating up to 250kHz, the PSU designers can use smaller transformers, further saving 
space and BOM costs. Providing the control to a low RDS(on) MOSFET, the ZXGD3113 
achieves greater efficiency by using proportional gate drive, enabling it to rapidly turn 
off the synchronous MOSFET when operating in CCM.
Diodes
www.diodes.com

Touchscreen display support for the Raspberry Pi family
4D Systems has launched its gen4-4DPI LCD display module range for the Rasp-
berry Pi series. The modules are available in 4.3, 5.0 and 7 inch display sizes with 
options for resistive or capacitive touch control. They connect to the Raspberry Pi 

through a FPC cable and an 
adapter board and are powered 
directly by the Raspberry Pi. The 
gen4-4DPI modules are suitable 
for the Raspberry Pi A+, B+, 3, 
Zero and Zero W. The modules 
range from the compact gen4-
4DPI-43T with 4.3 inch display 
and a resolution of 480 x 272 

with resistive touch, to the gen4-4DPI-70CT 7 inch 800 x 480 capacitive touch dis-
play. The gen4-4DPI range is available now.
4D Systems
www.4dsystems.com.au

Java-programmable industrial displays
Demmel Products has released what it believes to be the world’s first and only 
Java-programmable intelligent displays at this year’s embedded world. Features like 
the on-board Java Virtual Machine (Java VM), capacitive modules for vandal-proof 

designs and the intuitive development environment iLCD 
Manager XE ensure extensive applicability of the iLCDs as 
a human-machine interface. All functionalities can be real-
ized in Java as well as with the known commands on the 
iLCD panels. HMI sequence control, calculating operations 
and all hardware control can be done with Java. The latter 
simplifies the device design considerably by eliminating 
the need for an external controller. The free  iLCD Man-
ager XE  contains a complete Java development environ-

ment for convenient editing of the Java code, compiling and remote debugging. The 
compiled Java application is loaded directly on the display via the USB interface and 
executed in the Java VM. Remote debugging of the generated Java application can 
be performed via the same USB interface directly on the display.
demmel products gmbh
www.demmel.com
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SSD embeds secure element for critical data
G+D Mobile Security has announced what the company claims 
to be the world’s first SSD (Solid State Drive) with an embed-
ded Secure Element (eSE). This new product addresses the 

need for maximum, 
tamper-proof secu-
rity of data stored 
on a SSD. The 
CryptoCore SSD 
stores sensitive and 
confidential data on 
a tamper-proof chip 
embedded in the 
SSD. Critical data 
are thus sepa-

rated from conventional user data. Therefore, the risk of using 
“infected” non-critical data to gain access to or manipulate 
security-relevant data is significantly reduced, without any ex-
tra effort on the part of the user. CryptoCore SSD is a certifiable 
and standardized component. Typical users and applications 
which will benefit from its use are for example the health sector 
(i.e. doctors in private practice and hospitals), the aerospace 
industry, legal services such as lawyers and patent offices as 
well as all other security-driven industries. CryptoCore SSD is 
retrofit and centrally manageable and provides the ability to 
make regular and longtime updates of the embedded Secure 
Element. It comes with a M.2 (Key B) interface commonly used 
in industrial applications. The device is offered with G+D’s 
JavaCard-based smart card operating system Sm@rtCafé 
Expert 7.0, which supports a wide range of crypto features 
such as AES, RSA, elliptic curves, and SHA 512. For increased 
robustness and protection against environmental influences, 
the modules are epoxy resin coated (black). CryptoCore SSD 
is compatible with MS Windows, Linux and Apple MacOS and 
various smartcard middleware products. Certified production in 
Germany ensures a high product quality. 
Giesecke+Devrient 
www.gi-de.com

LED-based machine status indicator
LEDtronics’ latest STL60xSM series of LED machine status 
indicator & utility bulbs comes in two base options: 15mm 
Ba15D dual-contact bayonet base and 15mm Ba15S single-

contact bayonet base. The 
lamps are also available in 
standard voltage 120VAC or 
low voltage 12VAC/12VDC. 
The LED bulbs are also 
suitable for accent lighting 
applications as well as for 
task lighting. With a 1” tube 
length, these compact bulbs 

fit in enclosed fixtures and tight spaces; their 7-piece LEDs and 
clear lexan lens offer 360-degree omnidirectional illumination 
of 3000K warm-white light. Even more importantly, they offer 
energy savings of up to 90%. These LED bulbs use only 1.5 
watts or less, and yet directly replace xenon and halogen T2/
T3/T4 tubular bulbs of up to 15 watts in 15mm bayonet-base 
fixtures. They boast luminous efficacy of up to 75 lumens per 
watt, are high-shock, high-impact and vibration resistant, and 
have lumen maintenance of over 70% at a lifespan of over 
25,000 hours. The RoHS compliant IP50-rated bulbs are dust 
protected, and operate in a wide temperature range of -30 to 
+50°C. Unlike their incandescent counterparts, they generate 
only minimal heat, and emit neither UV/IR rays nor RF interfer-
ence.
LEDtronics
www.ledtronics.com

SMARC module for industrial Ethernet
eCOUNT embedded’s ES-1XXX is the company’s first Com-
puter-on-Module family to support the SMARC 2.0 standard 
from the SGET. The modules are equipped with ARM Cortex-

A9 based 
Intel Cyclone 
V SoCs 
(formerly 
Altera), which 
integrate a 
configurable 
FPGA. By 
integrating 

the Intel Cyclone V SoCs on SMARC Computer-on-Modules 
customers benefit from an application-ready ultra-low-power 
platform for extremely cost-efficient custom IIoT designs. Com-
pared to full-custom designs, the development and certification 
effort is significantly reduced by up to 50 to 90 percent thanks 
to the provision of complete BSPs, carrier boards, accessories 
and FPGA IP as well as comprehensive documentation. Thanks 
to the configurable FPGA, the SMARC modules can be used in 
very different configurations. Core FPGA IP, for example for stan-
dard industrial Ethernet protocols such as Profinet and Ether-
CAT, is available off-the-shelf. The ES-1XXX modules operate in 
the extended temperature range of -40 to +85°C and offer a life 
cycle of at least 10 years. They are available in dual and single-
core Intel Cyclone V SoC configurations (SE and SX) with up to 
110KLE and 925 MHz and up to 2 GB of DDR3 RAM.
eCOUNT embedded
www.ecount-embedded.de

Embedded Ethernet gateway  
in an RJ45 form factor
Since its introduction, the XPort serial to Ethernet device server 
has been a market leading module used by OEMs to easily add 

reliable network connec-
tivity to industrial devices. 
To date, millions of IoT 
enabled devices have 
been deployed in the mar-
ket using XPort, and every 
year that number grows 
by hundreds of thousands 
of units. XPort Edge, the 
latest innovation from 
Lantronix, will bring a new 

level of performance, enhanced security, pre-integrated device 
management capability and cloud connectivity to this popular 
platform, making it the first true wired IoT gateway in the indus-
try in an easy to deploy RJ45 connector form factor.
Lantronix
www.lantronix.com
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On Semiconductor adds capabilities to IoT 
Development Kit
On Semiconductor has launched a new multi-sensor shield and 
extended software support for the company’s IoT Development 

Kit (IDK) to help engineers address a 
wider range of applications. The new 
IDK capabilities will help the faster 
development of applications. The IDK 
is a modular node-to-cloud platform 
that provides access to a range of 
sensing, processing, connectivity and 
actuation functions through a series 
of expansion cards for the Arm SoC 

motherboard. The new shield adds inertial and environmental 
sensors. The shield can be coupled with a connectivity shield 
for the rapid prototyping of a variety of ultra-low-power appli-
cations. For the software support upgrade, On Semiconductor 
has included support for IBM cloud and upgraded the operat-
ing system to mbed v5.5.
On Semiconductor
www.onsemi.com

Secure Development Environment streamlines 
security in applications development
IAR Systems and Secure Thingz launch the Embedded Trust 
Secure Development Environment for the IAR Embedded 

Workbench.
Embedded Trust is 
intended to integrate 
security into the 
workflow by defining 
identity, simplifying the 
development of secure 
applications, securing 
manufacture and en-
abling device manage-

ment over the entire product lifecycle. Embedded Trust has 
been integrated seamlessly into the IAR Embedded Workbench 
toolchain, allowing developers to treat security as a normal 
part of their workflow and ensuring the code is quick, compact 
and efficient. The Secure Development Environment includes 
identity and certification management, a scalable secure boot 
manager, secure deployment with manufacturing mastering 
and release management.
IAR Systems
www.iar.com

STMicroelectronics and Sigfox to drive 
LPWAN-based products and systems
STMicroelectronics and Sigfox have announced an agreement 
to support and accelerate the growing demand for connected 

devices for a broad 
range of appli-
cations. ST will 
include the Sigfox 
networking soft-
ware in its develop-
ment tools that en-
able developers to 
bring their LPWAN-
based products 
and systems to 

market faster. To speed customer adoption of Sigfox as a 
standard low-power wide-area network (LPWAN) for securely 
connecting physical devices to the Cloud and the IoT, ST will 
now offer the Sigfox networking software as part of its MCU 
software package, including STM32 tool compatibility – tailored 
to the needs of IoT application developers The collaboration 
agreement ensures tool compatibility for the industry-leading 
STM32 family of general-purpose microcontrollers, as well as 
with ST’s unique portfolio of technologies and products suit-
able for Sigfox technology. These include the S2-LP, a high 
performance and ultra-low-power sub-GHz radio transceiver, 
the highly secure, Sigfox-compatible STSAFE-A1SX secure 
element, a wide range of motion, environmental, and audio 
sensors, and power and power-management devices. The key 
aim here is to enable faster development of LPWAN-based 
products and systems using STM32 microcontrollers, ultra-low 
power RF transceivers, secure elements, sensors, and power-
management components.
STMicroelectronics
www.st.com

Tiny Gecko MCUs extend battery life –  
target IoT
Silicon Labs has expanded its EFM32 Tiny Gecko microcon-
troller family with the EFM32TG11 Tiny Gecko MCUs delivered 

in a 5x5mm QFN32 package. The Tiny 
Gecko 11 MCUs are suitable for smart 
meters, personal medical devices and 
home automation products with mul-
tiple sensors, local displays and touch 
controls. The MCUs can be used in 
IoT designs as standalone microcon-
trollers or with network coprocessors, 
giving developers exceptional design 

flexibility. The Tiny Gecko 11 MCUs are optimized for battery-
powered applications offering cloud connectivity through 
wireless access points, gateways and concentrators. When 
paired with a Silicon Labs’ transceiver, SoC or module in many 
light-weight wireless applications, a Tiny Gecko 11 MCU can 
manage both the application code and wireless connectivity. 
When used with sophisticated protocols such as 802.11 b/g/n 
Wi-Fi, the wireless system can be simplified by partitioning the 
Tiny Gecko 11 to solely manage the MCU application. The Tiny 
Gecko 11 MCUs include sufficient memory, sensor interfaces, 
peripherals, communication links and on-chip security to 
support both wireless use cases, as well as standalone MCU 
applications. Based on an ARM Cortex-M0+ processor running 
at 48 MHz, the Tiny Gecko 11 MCUs provide ample process-
ing power while maintaining very high energy efficiency. The 
MCUs combine low active current consumption (37 µA/MHz), 
fast wake-up times, a range of sleep modes (1.3 µA in deep 
sleep) and other architectural enhancements to enable secure, 
battery-powered IoT products requiring both high performance 
and low power consumption. The MCUs feature an advanced 
capacitive sense controller with wake-on-touch capability for 
applications requiring touch interfaces and a low-energy sensor 
interface for autonomous sensing in deep sleep modes.
Silicon Labs 
www.silabs.com
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58G PAM4-capable FPGA targets multi-terabit 
network infrastructures
Intel today has begun shipping its Intel Stratix 10 TX FPGAs, 
believed to be the industry’s only field programmable gate 

array (FPGA) with 58G 
PAM4 transceiver tech-
nology. By integrating the 
FPGA with 58G PAM4 
technology, Intel Stratix 
10 TX FPGAs can double 
the transceiver band-
width performance when 
compared to traditional 

solutions, turning the Stratix 10 TX into an essential connectiv-
ity solution for next-generation use cases: optical transport 
networks, network function virtualization (NFV), enterprise 
networking, cloud service providers and 5G networks ap-
plications. The Intel Stratix 10 TX FPGAs provide up to 144 
transceiver lanes with serial data rates of 1 to 58 Gbps. This 
combination enables architects to scale to 100G, 200G and 
400G delivery speeds. By supporting dual-mode modulation, 
58G PAM4 and 30G NRZ, new infrastructure can reach 58G 
data rates while staying backward-compatible with existing 
network infrastructure. A wide range of hardened intellectual 
property (IP) cores, including 100GE MAC and FEC, deliver 
optimized performance, latency and power. The Intel Stratix 
10 FPGA family utilizes Intel’s 14 nm FinFET manufacturing 
process and incorporates state-of-the-art packaging technol-
ogy, including EMIB.
Intel
www.intel.com

microSDXC cards optimised for 4K Ultra HD 
video recording
Toshiba Memory Europe has released three new additions to its 
Exceria family of microSDXC cards, named M303. With capaci-

ties of up to 256GB, 
maximum read/write 
speeds of 98MB/s 
and 65MB/s respec-
tively, as well as a new 
Video Speed Class 
30 (V30), the M303 
allows users to record 
and store 4K Ultra HD 
content. Smartphones 
compatible with the 

microSDXC specification will benefit from the M303’s ability to 
write high-resolution videos and images at high speed as the 
M303 provides a minimum data transfer rate of 30 MB/s. Cards 
are delivered in capacities starting 64GB, 128GB and 256GB. 
The 256GB card is capable of storing more than thirty thou-
sand high-resolution images, or more than 5 hours of 4K video. 
Operating at a temperature range of -25 to +85˚C, the M303 
is shockproof, X-ray proof, and waterproof, and combines 
reliability and high-speed performance even under such harsh 
conditions. The M303 cards come with a five-year warranty.
Toshiba Memory Europe
www.toshiba.semicon-storage.com

Software-defined antenna to double 
throughput, coverage
In partnership with smart antenna technology provider Adant, 
Taoglas has developed a software-defined antenna system that 

changes the econom-
ics of next-generation 
wireless networks 
by extending cover-
age and increasing 
throughput by up to 
100 percent. Dubbed 
Taoglas Shift, the 
antenna relies on Ad-

ant’s advanced beam-steering technology to dynamically adapt 
its radiation pattern in real time to increase the link quality and 
deliver the best signal propagation and reception for mobile 
and stationary applications, both indoor and outdoor. The 
Taoglas Shift antenna intelligently seeks out and finds the best 
signal on a regular basis, and then tunes the antenna in real 
time to achieve the highest throughput—reducing the need for 
redundant carriers to ensure strong coverage. The antenna and 
LTE module are combined in a single enclosure for fast solution 
deployment. The antenna can be deployed with today’s wire-
less networks to solve coverage gaps and performance issues, 
and will also be a huge benefit to 5G networks as they emerge. 
Key features include directional beams that help mitigate inter-
ference from other co-located users. The antenna achieves a 
Total Radiated Power (TRP) and Total Isotropic Sensitivity (TIS) 
over 3 dB greater than a static omnidirectional antenna system 
of comparable size.
Taoglas
www.taoglas.com

DIP switches with release fingers
Thanks to their piano style buttons, the A6FR series of DIP 
switches from Omron Electronic Components Europe is more 
convenient to configure with the finger. 

The range is available in either ON or OFF set soldering making 
them very easy to design in. The A6FR offers higher reliability 
through its twin slide contact mechanisms that give better con-
tact than standard single contact push motion plates, claims 
the manufacturer. The series has 18 models with between 2 
and 10 poles and either short or long actuators, catering for a 
wide range of applications. The new range of Piano DIP switch-
es is offered with through hole terminals, contact resistance of 
200mΩ max and ratings of 25mA 24VDC. The series is suitable 
for applications in industrial equipment, commercial devices 
and computer peripherals.
Omron Electronic Components 
www.components.omron.eu
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Mid-air haptics hardware platform  
creates 3D haptic sensations
The STRATOS from Ultrahaptics is a new technology platform 
that can create advanced haptic sensations in mid-air, includ-

ing 3D shapes, im-
mersive effects and 
high-quality human-
machine interface 
(HMI) control appli-
cations. Using arrays 
of ultrasonic trans-
ducers, Ultrahaptics’ 
hardware platform 

projects haptic feedback directly onto users’ hands, creating 
a sense of touch in mid-air. The technology can be used in 
applications ranging from controls to immersive environments. 
In automotive infotainment, controls are made safer and more 
intuitive by combining gesture-recognition technology and mid-
air haptic feedback. For immersive technologies, such as AR 
and VR in consumer, enterprise and location-based entertain-
ment products, haptics creates a stronger sense of presence 
by adding tactile sensations to complement advanced audio 
and visual stimuli. The STRATOS Platform features the com-
pany’s patented Time Point Streaming (TPS) technology. With 
a faster refresh rate, this technology enables the creation of 
more complex haptic sensations suitable for the rendering of 
3D objects.
Ultrahaptics
www.ultrahaptics.com

140×147mm micro server carrier board  
offers 10GbE support
The congatec micro server carrier board, delivered in the 5x5 
inch Mini-STX form factor (140x147mm) offers high scalabil-

ity across all suitable embedded 
server processor sockets thanks to 
its COM Express Type 7 slot. This 
enables 10GbE edge node perfor-
mance upgrades at lowest cost, 
as nearly all investments in the 
real-time system design of 10GbE 
edge nodes can be re-used. To 
upgrade the performance, OEMs 

and network operators only need to exchange the Server-
on-Module. The edge server board is built around the COM 
Express Type 7 conga-B7AC module based on the Intel Atom 
C3000 processor. With processor power consumption start-
ing at just 11W TDP, the system offers 4x real-time 10GbE 
network performance and up to 16 cores, which is ideal for 
processing many smaller packet sizes in parallel. The unit can 
be equipped with eight different Intel Atom server processor 
versions - from the 16-core Intel Atom C3958 to the quad-core 
C3508 processor for the extended temperature range (-40°C to 
+85°C). All offer up to 48GB of fast 2400 DDR4 memory, which 
can be designed with or without Error Correction Code (ECC) 
depending on customer requirements. The 10GbE interfaces 
are standardly implemented via SFP+ cages, enabling network 
connection via both fiber optic and copper cables. 
Congatec
www.congatec.com

Evaluation kit for industrial networking 
applications
Renesas Electronics’ latest solution kit based on the RZ/N1L 
Group of microprocessors (MPUs). In addition to the RZ/N1D 

Group for high-end proces-
sors for master devices 
including Programmable 
Logic Controller (PLC) and 
the RZ/N1S Group for mid-
range devices including 
Human Machine Interface 
(HMI), the RZ/N Series 
includes the RZ/N1L Group 

optimized for slave devices including remote IO and commu-
nication modules, and networked drives. The RZ/N1L Solution 
Kit includes a highly integrated RZ/N1L development board and 
a comprehensive software package which enable engineers to 
jump start evaluation of industry-leading industrial Ethernet pro-
tocols including EtherCAT, PROFINET, and EtherNet/IP without 
any upfront costs or complexity. The RZ/N1L Solution Kit also 
includes a general software application programming interface 
(API) that simplifies application development and mitigates 
design risk. The solution kit features a highly integrated RZ/N1L 
development board, which provides system developers with 
access to the resource of the RZ/N1L MPU, including a two-
channel Ethernet port for use in daisy-chain topologies or as an 
end-node slave with system monitoring.
Renesas Electronics
www.renesas.com  

High linearity I/Q demodulator  
supports 1-GHz bandwidth
The LTC5594 from Analog Devices is a wideband, high linear-
ity true zero-IF (ZIF) demodulator with 1-GHz instantaneous I 

and Q 1-dB bandwidth. The 
demodulator is capable of 37 
dB image rejection typical. 
Using the on-chip serial port, 
the device allows correction 
of the I and Q phase and 
amplitude imbalance, hence 
can be tuned to achieve an 
image rejection of better than 

60 dB. This feature greatly eases calibration while significantly 
improving receiver performance and reducing FPGA resources 
needed to null the residual image. In addition, the device has 
integrated baseband amplifiers with adjustable gain, providing 
a maximum power conversion gain of 9.2 dB at 5.8 GHz, while 
delivering 37 dBm output IP3 performance. The RF input has 
an integrated wideband balun transformer, allowing single-end-
ed operation with 50Ω matching from 500 MHz to 9 GHz. The 
same input can be matched at lower frequencies from 300MHz 
to 500MHz by changing one external matching component 
value. Its high level of integration results in minimum external 
components and small solution size. Besides image rejection, 
the linearity performance including IP2 (2nd order intercept), 
HD2 (2nd order harmonic distortion), HD3 (3rd order harmonic 
distortion), and IIP3 can also be optimized..
Linear
www.linear.com
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Sensor IC measures heart rate for determining 
blood pressure, stress and vascular age
Japanese chipmaker Rohm has developed an optical heart rate 
sensor for smart bands and watches, which, thanks to its high-

speed 1024 Hz sampling, 
can be used for measur-
ing blood pressure, stress 
and vascular age. The 
BH1792GLC is the second 
pulse wave sensor to be 
developed by this manu-
facturer, and it is notable for 
its high detection accuracy 

and low power consumption of only 0.44mA during measure-
ment. The 1024Hz sampling rate makes it possible to measure 
the heart rate up to 32 times faster than conventional solutions. 
The BH1792GLC measures just 2.8mm x 2.8mm x 0.9mm (W x 
D x H). In addition to measuring the heart rate, an infrared sen-
sor makes it possible to detect when the device is being worn. 
An integrated FIFO (First In First Out) memory helps to reduce 
the power consumption on the host side (MCU), which in turn 
decreases the power consumed by the sensor and increases the 
application drive time. The heart rate sensor works with supply 
voltages from 2.5V to 3.6V. Its operating temperature range is 
between -20°C and +85°C. The BH1792GLC is the designed as 
the solution of choice for smart bands, watches, smartphones 
and other portable devices requiring vital sign sensing. 
Rohm
www.rohm.com

Lattice launches 12Gbps wireless connector
Lattice Semiconductor Corp. has expanded its SiBeam 60GHz 
wireless technology to include a wireless connector that can 
transfer data at 12Gbps. Typical applications include mobile 

accessories, tablets, 
notebooks, action and 
surveillance cameras. 
The development is 
similar to that of startup 
Keyssa although Keyssa 
wireless connectors 
operate at up to 6Gbps, 
according to an August 

2017 press release on the company’s website (see Keyssa 
launches 60GHz contactless connector ). Lattice’s 12Gbps 
data rate is full-duplex bandwidth at sub-frame latencies, 
Lattice claims, making this technology suitable for the re-
placement of physical connectors, such as USB. Lattice has 
created a Snap evaluation kit. The Snap modules are compliant 
with regulatory requirements in several jurisdictions and the 
evaluation kit includes the modules, system design guidelines 
and de-bug tools. The features include 12 Gb/s bidirectional 
bandwidth; simultaneous transfer of standard protocols such 
as USB 2.0 (LS, FS, or HS), USB 3.1 Gen1, and I2C; elimination 
of mechanical connector failures; flexible connector placement; 
and no firmware/drivers required – the Snap connector mimics 
a mechanical connector in that no additional software drivers 
are required to enable link.
Lattice Semiconductor
www.latticesemiconductor.com

A Red Pitaya for your lab
This month, Red Pitaya is giving away five of its STEMlab 
boards, for eeNews Europe’s readers to win.
Upon a simple code refresh, the remotely controllable Ether-

net-connected pocket-size 
hardware can be turned into 
various Test & Measurement 
instruments, including an 
oscilloscope, a logic analyser 
and a spectrum analyser, or it 
could be used to implement 
a software defined radio.  The 
open instrument platform is 

built around a Xilinx Zynq SoC, combining an ARM Cortex-A9 
microcontroller with the flexibility of an FPGA. The board offers 
a total of six analogue I/O ports of which two are suited for RF 
signals. 16 general-purpose I/Os, an Ethernet port and a Micro 
SD slot ensure connectivity and expandability. The instrument 
comes in two versions: The STEMLab 125-14 has 14bit input 
/ output channels for highly accurate measurement results in 
professional environments, while the STEMLab 125-10 has 
10bit input / output channels and is perfect for universities, 
students and makers. Measurement results can be displayed 
on a PC or tablet computer running a web browser. A reposi-
tory of corresponding open-source code and tools enables 
designers to share and collaborate in developing applications.

Check the reader offer online at
 

www.eenewseurope.com

TI lures universities  
with robotics system learning kit
Designed as an educational solution for the university class-
room, the TI Robotics System Learning Kit (TI-RSLK) provide 

students a deeper understanding 
of how electronic system designs 
work. The first in the series, the 
Maze Edition, has more than 60 
electronic and mechanical com-
ponents, including the SimpleLink 
MSP432P401R microcontroller 
(MCU) LaunchPad Development 
Kit. Through the curriculum, 

students learn the function and purpose of each hardware and 
software component included within the TI-RSLK system. With 
this groundwork, students can write and develop their own 
code and then build their own fully functioning robotics system. 
This learning journey culminates in a robot that can complete 
line-following challenges, compete against other TI-RSLK 
robotic systems and solve its way through a maze. Designed 
to supplement university faculty curriculum, the TI-RSLK Maze 
Edition comes with 20 learning modules covering basic to 
advanced topics. Each module is complete with lecture videos 
and slides, lab documentation and demonstration videos, 
quizzes and classroom activities. The kit and curriculum is fully 
customizable, allowing faculty to choose how they integrate 
the TI-RSLK into their class.
Texas Instruments
www.ti.com
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High-performance multiprotocol Bluetooth 
and 802.15.4 SoC
STMicroelectronics has launched a dual-processor wire-
less chip that provides new features and higher performance 

combined with 
extended battery 
life. The STM32WB 
wireless SoC has 
an Arm Cortex-M4-
based MCU for the 
main application, as 
well as Arm Cortex-
M0+ core to provide 
real-time operation 
on the BLE 5 and 

IEEE 802.15.4 radio. The radio has the ability to run Open-
Thread, ZigBee, or proprietary protocols concurrently with BLE 
5 for extra flexibility. The combination of the high-performance 
Cortex-M4 core with the Cortex-M0+ network processing core 
and ST’s ultra-low-power technologies provides higher RF 
performance with longer battery life. The SoC also has other 
feature built-in to speed designs to market and provide quality 
of life enhancements for engineers. These features include the 
balun for antenna connection, generous memory, customer key 
storage and hardware encryption.
STMicroelectronics
www.st.com

DIY customisable keyboard  
is Arduino-compatible
Running now on crowdfunding site kickstarter is a fully custom-
isable USB keyboard with 36 capacitive keys whose function-

ality can be changed 
through software. 
Combining capaci-
tive touch with haptic 
feedback produces the 
feel of a mechanical 
keyboard but on a flat 
surface, which users 
can quickly customize 
with transparent swap-
pable overlays. Touch-

Pad as it is called has five command sets, enabling a total of 
180 customisable functions that can be tailored to five differ-
ent applications. The USB keyboard is designed for storing 
and producing keyboard shortcuts in a clean and user friendly 
manner, allowing users to map functions in any program to 
TouchPad’s keys. The add-on touchpad can be used with 
programs ranging from word processing to advanced design 
software. The new kit does not require any special software or 
drivers to enable the basic functionality.  The basic functionality 
allows up to 5 key presses to be assigned to each key includ-
ing letters, numbers, symbols and modifiers.  Several delay and 
repeat functions are also available (1ms, 10ms, 100ms, 1s, 5s, 
10s and 2x, 3x, 4x, 5x, 10x, 20x). The touchpad’s key LEDs can 
also be programed to a pattern matching a specific command 
set, so it displays upon switching command set.
JacoBurge Electronics
www.jacoburge.co.uk

Infrared LED reduces red glow  
for 2D facial recognition
2D facial recognition used for unlocking smartphones or tablets 
relies on an infrared light source to illuminate the user’s face 

before capturing the im-
age with an IR camera.
The system then com-
pares the image with 
previously stored images 
to authenticate the user, 
focusing on characteristic 
two-dimensional features. 
If there is a match for 
the various data such as 

the width of the mouth, length of the nasal ridge and distance 
between the eyes then the device will be unlocked.   
By using a wavelength of 940 nm, Osram’s Synios P2720 
reduces the red glow that can occur with infrared light sources 
in the short-wave infrared range. Up to now, the sensitivity of 
IR cameras was only good if the light source had a wavelength 
of 850 nm. The cameras have been further developed to give 
them greater sensitivity in longer wavelength ranges so 940 nm 
light sources can now be used – which in turn improves the 
overall performance of the system. The new IR LED outputs 
1,150mW at 1A, delivering a radiant intensity of 360 mW/sr.  
Measuring only 2.0x2.75x0.6mm, the Synios P2720 has the 
same footprint as the 850nm version, it has no optics and can 
be fitted with secondary optics in line with custom require-
ments.
Osram Opto Semiconductors
www.osram.com

Medium voltage, high current photorelay 
replaces mechanical devices
Toshiba Electronics Europe has announced the launch of a new 
photorelay in a small 2.54SOP4 package that is just 2.1mm 

high with a 2.54mm 
pitch. Implemented in the 
latest U-MOS VIII trench 
MOSFET process, the 
product delivers replace-
ment for mechanical 
relays. The new TLP3145 
combines an off-state 
output terminal voltage 
of 200V with a control-

lable on-state current of up to 0.4A continuously or 1.2A when 
pulsed. This makes TLP3145 a suitable replacement for a 1A 
mechanical relay that is used to control a 100V AC circuit. 
Replacing a mechanical relay with a photorelay that is smaller 
and does not need a relay driver increases system reliability 
and supports space-saving design. The TLP3145 is rated for 
an operating temperature range of -40ºC to +110ºC, making it 
easier to allow for a temperature margin in system-level thermal 
design. The TLP3145 turns on or off in just 0.5ms (max.) and 
consumes a max. of 1μA in its OFF-state. The new device of-
fers an isolation voltage of 1500Vrms and is approved to the 
UL1577 Safety Standard.
Toshiba Electronics Europe
 www.toshiba.semicon-storage.com
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IEC power entry modules meet IEC IEC62368-
1 for Audio/Video equipment
Schaffner announced its FN 9280 and FN 9290 families of 
high-end  IEC Power Entry Modules (PEM) have been approved 

to IEC62368-1. The Certifica-
tion to IEC62368-1 enables 
customers manufacturing 
Audio/Video, Information and 
Communications Technology 
equipment to comply more 
easily with the requirements 
of the new technology-
independent ‘hazard-based’ 
standards approach. The ad-

ditional approval will be beneficial to development design times 
of products for these markets, increasing the benefits of using 
Schaffner IEC PEMs in new equipment designs. Key features of 
the FN 9280 and FN 9290 IEC power entry modules include a 
removable front flange which offers 4D (front, back, horizontal 
and vertical) assembly, snap-in mounting and various perfor-
mance versions including single or dual stage and reduced 
leakage current levels.  The units simplify panel design as all 
versions have the same cut out size.
Schaffner
www.schaffner.com

STM32 Discovery Packs simplify  
cellular-to-cloud connectivity
STMicroelectronics has configured two new STM32 Discovery 
Packs to allow faster connectivity to cloud services over 2G/3G 

or LTE Cat M1/NB1 
networks. Both packs 
contain the STM32L496 
Discovery board and 
the STMod+ Cellular 
expansion board which 
integrates a Quectel cel-
lular modem. The boards 
come with the Espruino 
embedded JavaScript 

engine ported to the STM32L496 MCI and the X-CUBE-CLD-
GEN expansion pack. The P-L496G-CELL01 kit has a Quectel 
UG96 modem for global 2G/3G network connectivity, and 
the P-L496G-CELL02 supports the LTE Cat M1/NB1 (NB-IoT) 
standards, with 2G fallback by using the BG96 modem. The 
hardware can run customised sample scripts on the JavaS-
cript engine out of the box. The X-CUBE-CLD-GEN expansion 
package is supported by STM32Cube software tools, libraries, 
middleware, and code examples to help C code development. 
The kits also come with free trials of cloud services from ST’s 
partners, including the EMnify cellular IoT connectivity and 
programmable SIM management solution, Grovestreams Cloud 
data-analytics platform, Exosite cloud IoT connectivity and so-
lution platform, AVSystem Anjay LwM2M SDK and AVSystem 
Coiote Cloud device management, Aimagin Matlab Blockset 
Solution with Thingspeak Cloud support, and the Ubidots IoT-
application builder. The ST incard embedded SIM solution has 
an EMnify profile that provides connectivity in 133 countries.
STMicroelectronics
www.st.com

Industrial-grade Linux designs simplified  
with SAMA5D2 MPU-based SOM
Microchip Technology has launched a new system-on-module 
(SOM) based around the company’s SAMA5D2 MPU to simplify 

designs by integrating power 
management, NVM, Ethernet 
PHY and DDR2 memory onto 
a small PCB. The highly-
integrated SOM is intended to 
eliminate EMI, ESD and signal 
integrity design challenges, 
allowing the product to get 
to market faster. The SOM 

can be soldered to a board for production, or used as a reference 
design by using the free schematics, design and Gerber files and 
complete BoM available online from Microchip. This approach 
gives developers the flexibility to move between designs using 
the SOM, the SiP or the MPU alone. The SAMA5D2 SiP is built 
around an ARM Cortex-A5 and can be mounted on the SOM 
PCB or bought separately. The SiP includes 1 Gb DDR2 memory, 
which eases PCB design by removing the high-speed memory 
interface constraints. Impedance matching is also taken care of in 
the package. There are three memory sizes available (128 Mb, 512 
Mb and 1 Gb) in the SiP, and the memory is optimised for RTOS 
and Linux implementations. The SOM and SiP are supported by 
the SOM1-EK1 development board. A free BSP includes the Linux 
kernel and drivers for the MPU peripherals and ICs on the SOM.
Microchip Technology 
www.microchip.com

Lemonbeat updates Studio software  
for IoT endpoint development
Lemonbeat has launched version 2.0 of the company’s Lem-
onbeat Studio, which allows the configuration of compatible 

sensors without writing a 
line of code.The software 
uses a point and click 
system to allow users 
to create and test intel-
ligent behaviours and 
device interactions. In 
operation, it is possible to 
modify the behaviour of 

the sensor. Sensor firmware can also be updated over-the-air. 
Lemonbeats’ IoT solution consists of an embedded operat-
ing system that can be integrated onto a small chip in the 
endpoint device. It allows the development of applications by 
combining standard software modules. Using an intelligent 
sensor reduces the data that needs to be exchanged between 
the sensor and the hub, reducing the amount of bandwidth 
required for the application and increasing its efficiency. Lem-
onbeat Studio 2.0 also includes the “Lemonbeat TestSuite” 
plug-in, which allows the testing of device configuration using 
flexible scenarios. The test scenarios can either be run in 
Lemonbeat Studio interface or as a console application. It is 
also possible to import configurations into existing test envi-
ronments. Results can be extracted in XML format for export 
to other systems.
Lemonbeat
www.lemonbeat.de
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Digi-Key offers 60GHz radar sensor chip
The A1 short-range radar sensor from Acconeer AB is now avail-
able from distributor Digi-Key Electronics. The pulsed coherent 
wave sensor operates at 60GHz and comes as a system in pack-

age (SiP) solution with em-
bedded radio and antenna 
with a footprint of 29 square 
millimeters. It operated 
over a range of 60mm to 
2,000mm. It offers millimeter 
accuracy while consuming 
milliwatts of power and can 
detect multiple objects, iden-

tify materials and detect motion in advanced sensor applications. 
The size and power consumption make it suitable for integration 
in battery-driven and mobile devices. Typical applications could 
include robots and drones, mobiles and wearables, IoT.
Digi-Key Electronics
www.digikey.com

Avnet to expand logistics capacities in EMEA
To support continued growth in the European market for elec-
tronic components, global distributor Avnet announced its plans 
to invest in its European logistic operations, and to expand its 

existing distribution centre 
in Tongeren, Belgium. This 
capacity expansion will al-
low Avnet to manage a part 
of its semiconductor busi-
ness from Belgium. With 
Avnet’s divestiture of its 
Technology Solutions busi-
ness and the exit of activity 

related to that business, significant warehouse capacity became 
available at the distribution centre in Tongeren which will now be 
used for components logistics. The planned modernisation in 
Tongeren is targeted to be finished later this year. 
Avnet
www.avnet.com

Arrow to integrate Basler vision technology 
into own SoMs
Arrow Electronics and Basler, a German supplier of high-quality 
industrial digital cameras, have signed an agreement under 

which Arrow will 
distribute the com-
plete Basler range of 
products throughout 
the EMEA region. 
In addition, Arrow 
added Basler to 
its digital global 

linecard. With a particular focus on Basler’s embedded vision 
products, Arrow is working to integrate this technology into 
its own systems-on-module (SoMs) and boards portfolio for 
developers and the maker community. 
Arrow Electronics
www.arrow.com

Multi-die custom LED solutions  
from LED Engin
Specialist distributor Solid State Supplies now has the ability 
to offer fully customised LED emitter arrays from LED Engin 

(a division of Osram Specialty 
Lighting). By using custom solu-
tions that combine LEDs at the 
die level, it is possible to avoid the 
issues introduced by employing 
discrete LEDs - thereby leading to 
markedly smaller form factors and 
ensuring that stronger perfor-
mance benchmarks are main-

tained. Through its supply chain partnership with LED Engin, 
Solid State Supplies is able to offer a broad range of standard 
devices that can be drawn upon to create custom configura-
tions - including its LZ1, LZ4, LZ7, LZC and LZP options.
Solid State Supplies
www.sssltd.com

Premier Farnell invests in new 360,000 sq 
foot warehouse at Logic Leeds
Electronics distributor Premier Farnell announced investment 
in a 360,000 sq foot warehouse at Muse Development’s Logic 

Leeds, within a Leeds City 
Council Enterprise Zone, 
retaining £650m in revenue 
and jobs in the Yorkshire 
region. The site, based off 
junction 45 of the M1, will 
stock over 420,000 products 
within the 360,000 sq foot 
facility and has the potential 

for up to one million square feet of distribution capacity as 
the business continues to respond to market growth oppor-
tunities. The site is expected to be operational by late 2019 / 
early 2020. 
Premier Farnell
www.premierfarnell.com

Custom high density 8STA connectors designed, 
built and delivered in days
Significant investment in tooling and inventory levels at Lane 
Electronics will ensure that customers for Souriau’s 8STA High 

Density (HD) Series of cir-
cular connectors will soon 
not have to wait for proto-
types and small quantities 
beyond a few days. This is 
an important development 
since these connectors are 
mainly used throughout 
the demanding motorsport 

sector where, not surprisingly, speed is of the essence. When 
the new tools come online, they will allow Lane to become a 
real extension of Souriau’s manufacturing capability.
Lane Electronics
www.fclane.com  
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LAST WORD

Porsche is the first to implement 
blockchain in the car
By Christoph Hammerschmidt

Together with Berlin-based start-up 
XAIN, sports car maker Porsche is 
currently testing blockchain ap-

plications in the vehicle. The applications 
tested range from locking and unlocking 
the vehicle via app, to time-limited access 
authorizations and new business mod-
els through encrypted data logging. The 
technology can also be further developed 
to improve autonomous driving functions, 
says Porsche.

The block chain is a distributed protocol 
for data transactions between business 
partners - also the known cryptographic 
currencies Bitcoin and Ethereum work in 
this way. Every change 
there is recorded trans-
parently and forgery-
proof in chronologi-
cally consecutive data 
blocks. According to 
Oliver Döring, financial 
strategist at Porsche, 
this holds enormous 
potential: “We can use it to transfer data 
faster and more securely and thus offer 
our customers even more convenience in 
the future, be it for loading, parking or to 
guarantee temporary access to the vehicle 
for third parties, such as a parcel delivery 
service”. The developed services based on 
the blockchain are fast and are considered 
to be very secure. The car becomes part of 
the blockchain so that a direct connection 
is possible without detours via a central 
server. The process of opening and closing 
the car via app is thus up to six times faster 
with a duration of 1.6 seconds than with 
previous solutions, whose request is first 
forwarded to a server in the backend and 
then approved from there. The connection 
is cryptographically encrypted throughout. 
The log process ensures that all activities 
are unchangeably documented in the block 
chain and can be viewed via app. In this 
way, access authorizations can also be 
securely distributed digitally and tracked by 
the vehicle owner at any time. The access 
rights can also be granted remotely.

The technology also makes it possible 
to issue temporary access authorizations 
to the vehicle. Through the blockchain 
mechanism, a protected connection to ve-
hicle data and functionalities is established. 
At the same time, it secures all commu-
nication between all participants. Third 

parties can be integrated without additional 
hardware via so-called “Smart Contracts”. 
Smart Contracts are automated contracts 
that trigger transactions when pre-defined 
conditions are met. This means that 
compliance with the contract is technically 
guaranteed. With this technology, Porsche 
also intends to support the electrification of 
its fleet. “Starting with faster, more secure 
authentication at the charging station 
through to the payment process,” says 
Uwe Michael, Head of Electrics/Electron-
ics Development at Porsche. The sports 
car manufacturer is also working on new 
business models based on the block chain: 

Data to be processed 
is encrypted locally in a 
distributed block chain 
using auditable data 
logging. All activities 
are documented in the 
blockchain, making 
erasing processes 
transparent. On this 

basis, autonomous driving can be offered 
with improved functions in the future: 
Through local data, regional learning ef-
fects can be achieved and securely shared 
with other vehicles. The customer can 
access swarm data in a privacy-protected 
process. In the summer of last year, start-
up XAIN won the first “Porsche Innovation 
Contest” on the subject of blockchaining 
and prevailed against more than 100 other 
applicants. Subsequently, Porsche’s cross-
departmental teams developed and tested 
applications together with XAIN within 
three months. The blockchain was inte-
grated into the Porsche Panamera by XAIN 
using an energy-efficient mining process. 
In addition, Porsche is currently working on 
further applications of the technology, for 
example in the area of loading and parking.

XAIN offers various solutions in the area 
of block chain and artificial intelligence, 
with focus on intelligent industrial applica-
tions. The founders Leif-Nissen Lundbæk 
and Felix Hahmann are particularly active in 
the automotive industry, where they started 
their careers. In recent years, XAIN, to-
gether with researchers from the University 
of Oxford and Imperial College London, 
has developed a blockchain system that 
significantly reduces energy consumption 
in mining. The XAIN solution can also be 
used for mobile devices and vehicles.
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#LEDITGROW

HortiCoolture.
LED it grow!

  High efficacy

   Individually adjustable color spectrum 

for each plant

   Full color spectrum available incl. 

white, UV and IR-LEDs

  Low thermal resistance

  Electrically neutral thermal path

  One footprint for all colors

Horticulture LED Lighting

New horticultural products from the high power ceramic series. Specially chosen wavelengths 

(450 nm, 660 nm and 730 nm) increase photosynthesis, optimizing plant development and growth. 

With outstanding PPF-value, small size and low power consumption, the WL-SMDC is the future choice 

for horticultural lighting. Available ex stock. Samples free of charge.

For further information please visit:

www.we-online.com/leditgrow

For a short introduction of Horticulture 

LEDs read our Application Note:

www.we-online.com/AN-Horti

for each plant

  Full color spectrum available incl. 

white, UV and IR-LEDs

 Low thermal resistance

 Electrically neutral thermal path

One footprint for all colors One footprint for all colors

 High efficacy
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